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A true experience of Frank C.
Davidson, Truro, Mova Scotla,
Stoker First Class on the tor-
podoed H. M. 5. Rajputana.

o “HAD WE EXPECTED
a segond torpedo to
strike the wounded
British Cruiser, K-
tana, two of the boys
and [ would never have
scrambled below to
save 4 few of our be-
longings.

“BUT THERE WE WERE, in the
stokers’ mess, when torpedo num-
ber two ripped into us with a ter.
rific explosion. Instantly, we were
in utter darkness . . . trapped by
tables, chairs, and lockers crashing
abour us. Escape seemed impossi-
ble . . . until I remembered my
flashlight.

9 “WITH THE AID of that
light, we managed to fight
our way, dazed and con fuged,
to the boar deck, just as the
captain gave the order to
abandon ship. I shall never
forget what might have hap-
pened out there on the Atlan-
tic had it not been for my
flashlight and ‘Eveready’
fresh DATED batteries.

(Signed)
M -c, Mﬂh

The word "Freready™ is a registered irade-mark of Mational Carbon Company, Inc.

FRESH BATTERIES LAST LONGER.... /Go# ot #he DATE-LIN®

NATIOMAL CARBOMN COMPANTY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y.
Unit of Union Corbide ond Corbon Corporafion



See where and how you can save!

ES, there's a difference in time-payment
plans just as there is in cars. And a simple
investigation will soon show you the financing
plan best suited to your particular needs.
Why not send the coupon below and get a
GMAC Flguring Chart? It gives you all the car
financing details in dollars and cents...tells
you exactly what you get for every dollar that
you pay. In a few minutes at home you can
firure your whole transaction —based on the

Thir plin i1 available anly threwph dealeey in Beich,
Chrvralnd, Pmitar, Wdmedils and Cadidlae orrrn

NO SALESMAMN WILL CALL
L3 N & % & _§ _F N

GENERAL
MOTORS

GEMERAL MOTORS ACCEPTANCE CORPODRATION Z.3
1775 Broadway, New York

b i;ﬁ::::md me copry of GMAC Figuring Chart for the car

[ CHEVROLET T PONTIAC ) OLDSMOBILE ] BUICK O CADILLAC

number of months you want, and the ameount
you wish to pay each month,

Then, compare various finance plans to see
what each one offers...to see just where and
how you can save!

Notice, too, that the low-cost General Motors
Instalment Plan includes sound insurance pro-
tection for your car.

But judge for yourself! Send | W7
today for your Figuring Chart! N
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Tes ave a 1ot of workers in the
Bell System—about 350,000 of them.
That’s a big family and it likes to be
a friendly kind of family,

Whether it be the installer in the
house, the people in our offices, the
operators or the lineman on the road-
side helping to rescue a stray kitten
for a worried youngster, telephone

to be

workers are close to the public and
the tradition of the job is helpfulness.

Even in these days, when the needs
of defense place so many sudden and
increasing demands on telephone
workers, they are never too busy to
be good neighbors.

Bell Telephone System

“Tha Telephone Hour™ is broadcast every Monday. (N. B. C. Red Network, & P. M., Enstern Daylight Soving Tima.)
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Giving Atoms the Third Degree

RﬁDIUM eosts more than 8700,000 an ounce, and an

ounce is about the size of a large pea. But if a
hospital should misplace so minute a quantity as one
S0-millionth of an ounce of it, the sensitive nose of
the “radium hound" would spot it. That is one of the
scientific wonders deseribed in a November article by
Dr. L. W. Chubb, Director of Westinghouse Research
Laboratories, Another is the Geiger Counter, with
which medical scientists follow radioactive salt
through your body and botanists have seen plants
mantfacture sugar in the dark.

Bomber Challenges Battleship

INKEING of the Bismarck and aerial invasion of

Crete have not convineced navy men the battleship

is ohsolete. They still call it our first line of defense,

but insist on coordinated sea and air power for vie-

tory. Read a Navy officer's appraisal of the situation

in the November Coloroto section, with its eight pages
of fighting ships and planes in color.

Next Month

NC}T many men have the cour-

age and endurance for un-
derwater fishing. It's a beautiful
world, deep down there among the
tall kelp trees and exotic sea life.
It's also thrilling, if your oxvgen
lasts and you get back to tell it, to
wrestle a six-foot dogfish or spear
& shark or grab an armful of lob-
sters and abalones. Only about 50
swimmers along the southern
California coast go in for this dan-
gerous sport. Some of their ad-
ventures are told in a November
feature, “Submarine Fishermen.”

Invaders From Space

KEEP vour eyes open for me-
teorites. A good specimen
may bring from a dollar a pound
to its weight in gold, and they
come in any size from pebbles to
boulders like the record 60-ton
bleek of iron found in Africa in
1921. An article next month tells
of science’s interest in these in-
vaders from space, how to identify
them, what to do if you're nearby
when a meteorite hits earth—pick
it up; it’s probably cool enough.

Don’t Be Robbed

LI‘VING costs enough these days
without having to support a
pickpocket or petty thief. Be on
vour guard! The ex-racketeers
have gone in for shop-lifting,
purse-snatching, confidence
games and the rest of the small-
erime category. One pickpocket
even trained his dog as an assist-
ant. Take a tip from a Movember
article, and “Don’t Be Robbed.”
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SAVE WITH PYROIL

National Defense emphasizes the necessity for
conservation in our daily living and practices.
Gasoline, oil, metals, are basic things upon the
availability of which the defense of our country
depends. Guarding against the wasting of these
becomes a direct aid to the needs of our country.

The sole purpose of Pyroil is to save. Pyroil
gaves on engine operation: oil and fuel do more,
go farther, last longer with Pyroil.

Pyroil saves on engine wear: metal parts do not
corrode, become damaged, wear out so quickly
where Pyroil is used.

Pyroil improves engine operation: makes your
car run better, last longer.

Save with Pyroil! Try it today. Use it regu-
larly. At service stations, garages, accessory
stores everywhere. Add merely ounces to erank-

case and to gpas tank. Manufae-
tured and Guaranteed by Pyroil
Company, W. V. Kidder,
Founder, 510 Pyroil Bldg.,
: La%russse, Wisconsin,

DISTRIBUTORS:

CHECH AND MAIL
COUFON FOR FRAN-

GRS TANK & CHISE FACTE,
CRANKCASE

PYROIL COMPANY

510 FPyroil Bldg.,, LaCrosse, Wisconsin
Flease tell mo more sbhout Pyroil—how It soves. Bend
Free Booklet af “Questions and Answers," st no obliga-
tlomn.

O Send details of your plan for DMstribntors.
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Rubber boat and life jocket save airmen................... 4

liminIE meter attached to gorden hose........coinninnn 4
W. Edwards, 908 Johnson 5t., Big Spring, Texas

Self-emptying ash tray for car window................ . 4

FPontiac Motor Division, Pontiac, Mich,

Crystal globe lures erowd to sound truck. ... 5
Eing Cole's Sound Service, Inc., 203 E 26th, He.w ‘!‘nﬂ: mu-

Glider lifted easily by two men 5

Automatic timer for any electric applionce.._. 5
Miller Mfg. Co,, 3238 Bryn Mawr Ave,, Chicago

Mobile baker turns out bread for army &

Rubber comouflage suits for snipers......cccccoeccecccnn. B

Special fork for cormon=cob. ... &

Ballard & Co., 1141 Franklin Ave., Columbus, Ohio
Lifesaving suit of inflated rubber
Dummy antitank guns made from junk ports.__________._.
Asbestos wings protect boat from fire........... .

Powder in inner tube sliminotes cor statie._.____. .
United States Rubber Co., Rockefeller Center, New York City

Officers build better gun sight for $6.38
Airway beacons visible 20 miles N
Rapid-fire antioircroft guns pour from plnrl! ................ 13

Flome thrower for individuol soldier.. ... 13
Television and rodio patrol for sea proposed .. 14
Army tent stove burns coal or weoed.................. - 15
Wind deflector on outo window reduces roar.. 15
Wind-Flo Mig. Co., 410 A, of ¢, Bldg., Grand RI.Dill! "Mich,
MNeon-spin plane :ulud in two hours....ninnn., 16
General Alrcrait Go., Lowell, Mass
Mobile lSS—mﬂllmlinr field gun.. RV, |
500-ton rotor to expand power fnr :In»hnu. AR |

Self-propelled artillery to combat tanks...
Mobile floodlight unit for airfields..............
Mid-channel float saves R.AF. fliers.............

Antitank scout cor has three rnnl:hlnu GUNS....ooornnn. a1

Transparent rowboat made of
Scheuer Art Metal Mig. Co., 307

ch. 8t., New York Git_\'

Stanl l:dpt in foot rule extends !hrn h-r .................... 31
Ballard & Co., 1141 Pranklin Ave., Columbus, Ohio
Mud plus asphalt makes waterproof home................. 33

American Bitumuls Co., 608 Standard Ol Bldg., Los Angeles
Warplane held in leash for fire power test..___.____ .

Infrared lamps dry negatives quickly...... ...
Wabash Photalamp Corp., Brooklyn, M. ¥.

Two-way saw with pistel grip............ccoooiiinnns 38
Btobbins Hardware Co., 15 W, VYan Buren 8t., Chicago

Plastic form reduces dressmaking time........cococovvennn a9
Binger Sewing Machine Co,, 140 Broadway, New York City

Vanity with mirror hung on closet door.......cccrmremnre s a9
Carson, Pirie, SBeott & Co.. Chicago

Colored ink forecasts weather........ccccccvcvcccnriinscnnnnnns a9
Lewis Anker, 26 Court St., Brooklym, M. ¥.

Folding music stand set vp quickly.................oovneen. 44
H. & A, Selmer, Inc., Elkhart, Ind

Plastics ramove salt from sea water....... o
Mail point screw driven without drilling..........o oo

J, P, Armon, Br., 642 E. Tith 8%., Chicago
Air view of Mount Rushmore monument.................

Versatile compound vise ..
Atlas Press Co., Kﬂ.lamnmﬂ hlld:.

Rolling Dewn to Rio ..

Lawn stand for mﬂ dm'h
Geo. Eoch Bons, , Evanaville, Ind,

Simple drill l.hnrpmr saves broken drills................
Linden-Sheppard Ca., 33 West 51 Bt., New York Clty

Weather maps sent by fost wire

Versatile picnic roaster .......
Carzon, Pirie, Seott & Co., Chicago

Electric ayes meosure high jump 49
(Continued to page &A)
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A WITTE FOR
EVERY NEED!

31030 KVA &
Lto 40 H.P.

MANUAL, ELECTRIC
or AUTOMATIC

STA:IINE wrrll Dles.&mgmc

MAKE EVERY DAY “INDEPENDENCE DAY"—by installing your
own power plant. Any business that uses power 800 or more hours
per year or whose average monthly electric light hill is $35.00 or
more will find it worthy of full investigation. WITTE Diesel Engines
and Dieselectric Plants actually pay for themselves out of savings.

Installation and operation is simple—an ordinary mechanie can
operate and care for them, Uses less than 14 pint non-explosive
inexpensive diesel fuel per horse power hour—produces Electriec Light
and Power for Less than lc per kilowatt hour. Available under
F. H. A. terms, NO MONEY DOWN AND 36 MONTHS TO PAY.
Fill out coupon and mail today. Qur nearest dealer will give you full
information without the slightest obligation.

WITTE ENGINE WORKS—174T OAKLAND— K. C. MD.
KIND DF BUSINESS?

PEAK LOAD DEMAND?
AVERAGE MONTHLY ELECTRIC BILLT
REMARKS —_—

MHAME_ —— L D

ADDRESS
CITY_ _ = _STATE

I * LARGEST BUILDER OF SMALL DIESELS » |

1747 Oakland Ave.
Kansas City, Mo.

OCTOBER, 1941



HOW DID OUR |
LANGLIAGEI
ORIGINATE 7

dstomsll ed

actvally means thunderstruck

HEN-we trace our English word asstonish back

through the Middle English astonfen and 0Old
French estoner, we find its original source in Latin ex,
“aut,” combined with fonars, “to thunder” The first
meaning of astonfsh was “to stun,”" “to render sense-
less,' as by a thunderbolt or a blow. But the word has
lost its physical significance and now suggests great
surprise, sudden fear, or wonder,

To tantalize is to torment with the punishment of
Tantalus as told in Greek mythology. Disasfer literally
means “the stars are against you."

These are a few of the thousands of interesting word
origins given in the unabridged Merriam-Webster,
WEBSTER'S NEW INTERNATIONAL DICTIONARY, Second
Edition. This great reference book provides a wealth
of general information. It comtains 600,000 entries—
122,000 more eniries than any other dictionary. 12,000
terms illustrated; 3,350 pages. WARNING: The only
genuing Wehster is the Mereriam-Webster., Look for
the Merriam-Webster name and circular trade-mark on
the cover. Ask your book deales to show it to vou. Write
for free illustrated booklet of interesting word origins
to the publishers, G. & C. Merriam Company, 747
Federal Street, Springfield, Massachusetts.

Aatrt. Copyright, 1041, by 3. & C. Merrinm Ca,

the Genuine Webster

WEBSTER'S
NEW INTERNATIONAL

DICTIONARY
Second Edition

BA
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Two-piece skis for parachutists_. ... 49

Foldboating bacomes popular sport...........oo..ocovveeee.. 50
Folboat Corp., 42-00 Hunter Ave., Long Island City, N, ¥,

l.nmr guard locked by rubber ring. .. 50

Safeguard Electric Ca., Ine., One DeKalb Ave., = Brn-uﬂrn.. W, ¥

Adjustable chair roised h%ﬂundmg el 54
Royal Metal Mig, Co., 175 Michigan Ave., Ohicago

Flameless | h!ﬂ for pipe... et S
Lektralite . 1907 Park .M'e . Hew Yurk c:mr

Ton=-foot l:mnrnalrn medel .. EEN At © |

Vibrator shokes bridge to mquwn strnln- .................... 55

“Mo gulp" feeding bowl for dog.... M
D. D, Mig. Co,, 5103 Lakeside, meulund :}hlu

Arc ond flame welder uses 110 valts....................... 59
Stebbins Hardware Co., 15 W. Van Buren, Chicago

Auto tires modeled in clay........._.___ &0

Auvtomatic-foed spoce g i ey e
Self-Btoking Btove & Furnace Corp., 120 §, 1....3.11! Chicago

Holder for lnnﬂin%huns ]
Loval White, 14th Floor, Merchandise nl-.'rt Chicago

Comouflage with lights may end blackouts......._......... &1

The World's Most Dangerous Game.............. a1

Altitude fyers rid blood- of nitrogen

Pocket behind tie conceals money, ete. ... 64

‘Chutists practice jumps from dummy fuseloge......... &5

“Cold are” walder fuses thin metal parts.__.._____._._. &5
Bight Feed Generator Co., Richmond, Ind.

Reof louvers permit attic 10 “breathe™.............ocorennes &5
Leslie Welding Co,, 2043 Carroll Ave,, Chicago

‘l;“g: cooks with induction eurrent....................... 70

ris & Mander Stove Co,, 337 Jacksonvills Rd., Hatboro, Pa.

Quicksand not dﬁngﬂuu: .. TO

Hoe mokes five tools in one. .. 7O
A, & A, Mlg. Co., M1 N. Califorpis Ave., ch;lc.l.p]

Puppet actars for film cartoons.............niinn Fal

Eme shower protects ermm ...................... o T2
Hpc?m.ﬁm Co., W:]rﬁlnﬂun. Dolawara

"Elaciric organ” simulotes ony instrument......_...._... T2

Drill-press vise holds flat or round stock..._.... ... .. 71
E-O Products Co., Benton Harbor, Mich.

Twin mirrors on tall stand.........o. T
Carson, Pirle, Boott & Co., Ghlt‘-ﬂ.lu

Jaint makes long studding fram short pieces.............. 76
Weyorhasuser Bales Co., Minnmapolis, Minn,

Touch-up colors for cars match foctory shades .. 76
Duplicolor Products Co., Ine., 247 B, Michigan Ave., Chieago

Flaps at roll-reofing seams prevent leaks... ernee T
The Rubberold Co., 500 Fifth Ave., New Yark Gl.ty

Ignitran “traffic cop” speeds aluminum output......... 7T
Westinghouse Eleciric & Mig. Co., E. Pittsburgh, Pa.

Auto supply “eafeteria™ truck ... 77

National airport rests on filled river hed. .. . T8

Fire axtinguishers tested with portable pump oo BO
American-LaFrance-Foamite Corp., Elmira, N. Y.

Spelling game dials picture of ohject...........ccccviniinas 80

Oadaco-Ellis, Inc,, 14th Floor, Merchandise Mart, Chicago

Photo identification card made with camera.. a1
HNational Photo Identity Corp., ED':I 5. Michigan Mro l:lhl.nll'a-

Fupir sleeping bu%:ﬁu COMPET...0vseesionesnaes 81

The Jalto Co., 830 ‘D' at., Wlluunﬂun.-"ﬂlll

Toy U-boat fires at target....... -~ 85
Bears Roebuck & Co., Chicago

Flexible rotary sanding disk.__....___ . ... 85
W. W. Grainger, Inc., 819 W. Congress 5t., Chlcago

Asbestos-cement strip shingles..... S— [ 1
Johns-Manville Co., 32 East 40th Eli NE'F' York ‘-'1“!'

Boat rack held en tep of car....oooiiii e 8b6
Vac-0-Grip Co., 2021 Detrolt Ave,, Toledo, Ohlo

Army camouflage applied to order..........ooorvrereens

Stretcher on wheels towed by bicyelist......

Attachment helps mower cut crab grass..
Crab Grass Eliminator, 86-08 11Tth E-t- Rldlmnu.l‘l H.L'I.I H x.

Radic guides target boat for artillery proctics............. S0

Anchor reel for rowboat_ .
Anchoree]l, Adrian, Michigan

(Continued to poge BA)
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How Big Is YOUR PAY-CHECK?

If you earn under #3,000,

Higher Accountancy may
be the answer for you

“FPHE size of my pay-check? What business is it
of yours?” Perhaps that’s the first reply that

comes to your n:und

But—stop a moment. It really is our business—to
help men just like you. In fact, it’s been our business
here at LaSalle for 30 years,

If vour pay<checl isn't all that you'd like it to be,
why not consider accountancy? Why not become
a member of t‘ms well-paid and respected field?
Why not, in s rcpare yourself to earn real
money—insure a gnotf for vour family—a new
car—an education for thf: Erowing voungsters—a
bank account for a rainy day . . . these and many
more of the precious things in life?

Maybe you're one of those ever hoping for “breals™
that will give you a higher standard of living. Yet
that’s precisely what most of 30,000,000 other em-
ployees in this country are doing.

Not all of them, of course. Here and there you
find ambitious men who aren’t depending on luck
to carry them ahead, They're following a tested
path to increased earnings— wng nothing to mere
chance. They're frafning themselves for better jobs
—every week spending a few hours in serious but
interesting study at home,

Some day, as expert bookkeepers and later as
accountants, these determined men will have stand-
ing and a considerably larger income—in a profes-
sion that payﬁ and pays well,

Why don’ do as they are doing—take ad-
vantage nt‘ le training? Even though you do
not know the fundamentals of bookkeeping now—
vou nevertheless may have an excellent opportunity
to master accountancy. Many others have done it.

Perhaps you're asking yourself, “But don’t these
others possess natural ability that I lack? Don't 1
need a special talent for all this?™

As.k rather, “'If I do my part, won't I get results,

YDLI will! For all it takes is in-
telligence, serious study and work
—not genius. Under the LaSalle
system you solve problems by sim-
ple steps . . . from day to day, as
an expert accountant does. You
use the same basic principles. And
when these problems become diffi-

cult and puzzle you, you pet counsel
that could bematched only through

LaSalle Extension University

A Correspondence Institution
Dept. 1064-H
I want to earn a bigger salary—through actountancy training.
Send me, without cost or obligation, your 64-page book, “Accoun-
tancy, The Profession That Pays.™

ing, Auditing, Cost Accounting, Business Law,
Organization, Management and Finance, The train-
ing—complete and intensive all the way—takes you
right into C.P.A. coaching if vou desire,

ter, when you're an accountant, it may be
possible to go into business for vourself as a public
accountant and be independent. Or, if you choose to
work for someone else as an executive accountant, it
well may be for a salary several times that which
vou draw now.,

Write :EGI this FREE book

If you're tired of pinching pennies, investigate ac-
countancy and lle training. There isn't a faster,
less expensive or more convenient method to master
accountancy. Fill in the coupon and mail, We'll
gend you our 64-page book, “Accountancy, The
Profession That Pays.”

Then, when vou read all the facts, yvourself will
be able to judge best whether you {:u the will to
study and apply your best efforts—toward a more
secure future,

Chicago, I11.

personal coaching by a battery of I N e e T L S S S N R IR .
experts in a big accounting house, e
In a comparatively short time, Present POsItION . . . ..o cvoeneciisaperrnssesn BB8...us e
you train yourself in Elements of )
ting, Principlesof Account- 5 Address.............!. 5 1
OCTOBER, 1941 TA



$102 SAVED per dollar

spent—a fair average
for SMOOTH-ON No. 1

Look down the column illus-
trating some of the different
kinds of leaks that can be
sealed by Smooth-On and you
will get some idea Gf the va-
riety of ways in which
Smooth-On ean save you
money. In many a home a
simpla Smooth-On repair has
avolded a costly bill for new

arts and replacements on

eating systems, water lines,
and apparatus.

On innumerable small jobs,
too—the breakages, leaks and
loose parts that happen right
along in every housechold—
Smooth-On can save you an

Pipe Leaks

amazing amount of money in  Radiator Leaks

the eourse of a yvear. That's ﬁ'— J_

why a tin of Smooth-On is o

considered just as important s

as a hammer or screw driver !

in homes and shops all over

the country. J
FREE Fire Pot Leaks

40-Page Handbook
Shows How

We have prepared a concise prae-
tieal repair manual  describing
ingenious and money-saving  e-
pairs  that vou ean do with
Smooth-On. Many of the hints in
this booklet are not published else-
where, and wou will find them
imimensely helplul. To obtain vour
iree copy, just send us the coupon
with your name apd address
on o postal card,

Get  Bmooth-On

v, 1 in 134—(:3 cl
T-02., l-lb. or 5
Ib. tins at near-
e¢st hardware
store, or if
necessary  direct
from us.

Fu:rl'l ace
Gas Leaks
SMOOTH-0N MFG, CO,

Dept, 37, 574 Communipaw Ave,,
Jersey City, N, J,

Flense senc

| Smooth-0n repair book.
Nomao

Adddress e
1041

Dol wilh SMOOTH 0“

BA
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Balloon mold for concrete bomb shelter.....................

Cors waste fuel at high speeds....

Revolving dial on pencil shows hn:lgl score..
Apex Prodocts Corp., 142 W. 24th B, New Yorfk ﬂiul'

Double suction cup holds shelf on gloss............cccceiiee. 95
Dural Hook Co., 5 W, Jackson Blvd., I.‘.?'nll::sm

Soldier's mail filmed and flown heme ... ... 96

Rubber-covered wall rack for eyeglosses. . 96

Eimberkork Co., 2043 M, Cleero Ave., Chicago

Funnel-shaped tobocco pouch | S " 4
Iwan Ries & Co., 71 W. Monroe Ht cmugn

Specker for desk, wall or panal mounting... S—
Jensen Radlo H'.I'I Ca., 6801 Laramie Ave., ﬂhiﬂ'ﬂ

Automatic line voltage regulator... SN, = |
Clarostat Mfg. Co., 285 N. 6th 3t.. Brnor.l.rn W ¥

Portable receiver has rechargeable battery.... 139
General Electrio Co., 5T0 Lexington Ave., New anl'. ﬂlh_'f

Battery-operated signal generators ... . 139

Radex Corp., 1733 Milwaukes Ave,, Chimw

Woave meter for short-woave bands................ccccvvvnnnea 139
Bud Badio, Ina., 5205 Cedar Ave., Cleveland, Ohlo

Rodio receiver for boseball fans............ SRSTR— I |
D, A, Pachter Co,, Merchandise ert G’hlﬂ.tu

Combination radie compass and receiver... . 140
Hallicrafters, Inc., 2611 Indiann Ave,, I:-"hlﬂi\n-

Three-band aviation pertable ... innrcisincene 180

Lear Avia, Inc., Daytam, Ohio
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ARTS AND ARTISTS
Toy mognet holds brush in cleaning fluid
Shadow box aids arfist...
Yardstick scaped to pr“-nl' Illpping .....
Wall cobinet front forms drawing table.....................
AUTOMOTIVE
Piston ring holds chamois in funnel. ... 122
Oilstove for gorage .. - . :
Step: on tailgate to |n'lar !'rm:lt
Warning bell prevents hl.ll'l'lpll'l' rear of garage.
Friction stop for garage doors.., I
Safety bar for baby's aute mt .....
Throat light to check battery.............
Opening cans of anti-freeze solution..... ... 158
Dress snaps hold trouser euffs off car floor... .. 158
Generator brush stops noise... .
Handy spark-plug cleaner ...
Scowring pad cleans windshield.....................ccvcecvinin
Base to support warning fag........ccooeeeeicisinciniisins
Crankcase draining container
Installing truck radiators ...
Creeper headrest holds cotton waste
Valve-core screwdriver ...
BOATS AND BDATING

Sailboat boom shaped like l-beam....
Removable footrest for rewbeal.....cevvvrnss ;
Endless boaot-seat pad always dry...
Boot anchorage made from tire rim...........
Boat seams coulked with tracing wheel ..

CAMPING, HUNTING, FISHING
Metal stake holds tent or umhullﬂ

Fishline guides of bambea...._._.____ ... 102
Candle floor lamp for tent. ... eececee e 2
How to tie high=-top shoes...........cccooeenicennes .12
Emergency bent . s 122
FARM
Silencing noisy electric water pumpq SRR, | 1 - 1
Tin can is handy garden ool 18
Hook holds handle of grain BOSkEL......o..oooroorsrroo o 146

Iron pin aids in starting crosscut saw..__.. %
Oiling metal bottom of grain elevator..........ccccoeene

(Continued to page 10A)
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‘Yessir, I'm IN A CLASS BY MYSELF!”

“Yessir, that’s true! Ever since I enrolled for special
training with the International Correspondence
Schools, I've been ‘in a class by myself.' Because
every L. C. 5. student is really a one-man class. His
classroom is in his own home, and there aren’t any
slow-pokes or dunces to hold him back! He gets
personal, individual instruction!

“Maybe that’s why it takes only a few months for
many L C. S. students to get specialized training that
‘pays out’ in promotion or a fatter pay envelope. As
a matter of fact, a few weeks after I began studying,
my hoss noticed the improvement in my work—and,
since then, I've been given a more responsible job.

“Right now, of course, there’s a terrific shortage of
trained men in industry—and if you're as smart as
I think you are, you'll mark this coupon and mail it.

And I don’t mean tomorrow!™

INTERNATIONAL CORRESPONDENCE SCHOOLS @TTTINLT]

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5414-J, SCRANTOM, PENMA.
Without cost or obligation, please send me a copy of your booklet, “Wha Wins +
and Why,” and full particulars about the course before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURSES
0O Agricaliues O Alr Braka O Cantracting and Building [ Marine Engines O R. B Signalman O Relrigaratbon
0 Alr Comfitioning O Cotton Manulacturing oM wh-.-lut-ul lJn-!llhx O Hanitary Engineering
] Alrplans Dirafing 3 Dbesel Engines [ Mechaniesl Enginpering [ 8heet Mewsl Work
O Arehitesioml Diralting C! Elestrioal Diralting O Mine Foreman O Bhip Diraltd [} Bhop Procties
[] Architecture [ Elesirical Epginesring [} Navigation [l Bitesm Elesirie O Bieam Englees
L] Auto Englss Tusie-ag O Eleetris sg O Patternmaking O Bream Flilag
O Aute Technmizian O Founclry Work O Heating O Pharmany O Plumbing EI Hirurtural Dirafting
O Avintion [ Aviation Mecknnks |:| Hest Trestment of b etals 8 Poultry Farming O Btruetural E "
A uvgliera ™ Qi ., B e
&e e 0 Waor ngineering elegrap
B ek e Rl SR
13 L5
[m] Bn:l }flin'hl:niu“ﬂ“ Manngement of Inventions E I-I‘.lpd.'llg mﬂuﬂu" EI a:iuil.-:g, mIE::“Eg.. makiag
[ Conorete Engineering O Mig. of Fulp and Faper ] F. K. Bection Foreman D Woolen Manufpcturing
FUH'HE“ COURSES
0 Acsonnting 0O Adverilsing I:Fﬂnltm Praparsiory EI 'Fnrunlmhln O French [0 Ballway Postal Clack
[ Bookkasping O Cormmersial ool Hnglinly [ Saleamanakip
L Businessa-Correspnilonie [I Coat Acconnting D l!lﬂ: Bahipal [ Secratmrial O Bpamisk
O Busknema Manmsgemaont oo P .l.l:m‘u.'l-ln.: O INustrati O Showenrd mod Bign Lettering
O Cartooning [ Civil Serviea [J Fimt Year Collegs O Managing Men st Waork O Traffic Managesnant
HOME EEDHEHIEE COURSES
O Advanom] Dreesmaking 00 Home Dressmal O Tea foom snd Caleterin
0 Foouds sl Coakary O FProdesmabonal Drmmhln.; and Designing Managamont, Catering
g i wd @i el difrens.....,
Lol [ ] — 1 - Present Posifion,. S amiantanenan
-l'.rln mﬁml ruldr m‘u umf £l |1rm fo i’nh-r natiengl urrnnnndmu-r Behowls (.'allqd’l’ml r!mi!n‘ ,i.l'mtrul_. G’gmu‘u
Beitiah reefdenfs send goupom fo I, O, B, T1 Kisgardy, Londsn, W. I‘ 2, Enpland
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P. W.
RESETS
DRAWER PULLS

PLASTIC WOOD makes quick, lasting
repairs to loose drawer pulls, casters, bath-
room tiles and fixrures! Handles like putty
—hardens into water-resisting wood.

Buy it at your
PAINT, HARDWARE
OR 10¢ STORE

/. “3-IN-ONE”

ON RAZOR BLADES

Rust dulls razor blades quickly! A
drop or two of 3-1N-ONE (il applied
to the edges after shaving prevents
rust—lengthens blade life! Get it at
Hardware, Drug, Grocery, 10§ Stores.

{Continued from poge BA)

FURNITURE

AN L 1 ot i ot bt S b R s it s 97
Portable basement plu]rruum:

Open bookeose in maple...

HANI:I 'I'CICII.S

Tight soldering iron tip loosened....__ . 106
Pin awls and drills help modelmakers.... [—— -
Cap serew cloans rusty thraods........................"18
Catching pieces cut im bench vise ... ... ... 118

Leather cover for hand grinder... 2
Hond plane grip padded with rubber ball
Wind guard for transit plumb bab....... ey L. |
Screwdriver made from auger bit. i 152
Tapered-toel shanks vsed as hole gouges. ....153
Dividers set with micrometer... b ..154

HDUSEHIDI.IJ
Protecting cloth under child's plm A A, ]
Solving home problems.... PR TSt i R WALy | - |
Where to put cut ﬂnwirt e S | | -

Lap table built in kitchen cabinet.______ ——
Scroll-sawed fish on wall holds knives...__.................. 107
Uses for empty ice=cream cartons............................ 117
Chain on closet shelf holds hangers.._.__._...._.._ ... 124
Improving grip on serub brush.. . 124
Window ventilater ..o T2
FPHOTOGRAPHY
Small photo printer easily made.......... ... 129

Flash those hard-to-get photos.
Guide print aids in developing....._.... ...

Waxed reel makes tank loading easy..............134
Accessories stored in camera-case lid..

POWER TOOLS
Removable lathe shelf .
Ripping fence for h-:ln:l aw
Vertical drive belt kept tight
Lathe toal rest set with stepped gouge.........
Saw-sander unit ....... -
Centering work in an miupln:lanl' :hu:i: %
L"n'f-ri.ng holds ends of band saw
Belt grips grinder to remove nut_.

RADIO AND ElECTﬂIEITT
One-man telescoping antenna mask.............
Portable 10-wott sound system.........__..._. ... ... .
Capacity bridge costs about one dollar....
Tin foil reploces aluminum for shielding. ..
Antenna for 22 meter eperation................

Homemade substitution-type resistor mn'ln-r..._.._..:..._:.......13'9‘
STORE AND SHOP

Towel rack saves space in locker........................... 128

Flypaper stapled to cordboard box....... 145

Horseshoe used os paper weight............. ... 146
Holding sack open while cleaning bench... 146

Hook aids in refilling paper-holder........................... 152
Labor-saving dumping board ..., 153
TOYS AND NOVELTIES
Plastic nose cops for airplane models......_. ... oz
Simple medels prove electrical lows........cccoveerievcsierens 114
Wheslbarrow ash tray .......cooiiiiiinnnnnn. SE g i Rl 27
WOODWORKING
Hinged blocks hold work on saw horse................... o2
Saw lumber with pointed side down..................112
Curves on lathe turnings sanded to shape.............113

IMPORTANT NOTICE

It is the Intention of thizs magazine to provide its readers with
Information regarding the latest developments in the mechanical
arts. We take mo responsibility ns to whether the discloswres con-
tained In our articles sare covered by potents and advise redders
to Investigate this subject before making, using, or sclling any of
the products, machines, or processes described, in order to avold
possible lHability for patent infringement.
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AUDELS NEW

MACHINISTS

HANDYBOOK
NOW READY!

] ST A

A KEY TO
MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION
For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechaniecal
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. Tellzs How to
Operate and Set Up Lathes, Screw &
Milling Machines, Shapers, Drill Preases
d¢ All Other Machine Tools.

5 PRACTICAL BOOKS IN ONE!

60 FULLY ILLUSTRATED CHAPTERS

e Al = : Covering: 1—Modern Machine Shop
L = i B | Practice. 2—Blue Print Reading and

v i i How to Draw. 3—Calculations & Mathe-
oo PAGE

matics for Machinists. 4—Shop Physics,
_ 5—How to Use the Slide Rule.
FULLY ILLUSTRATED % =:ASK TO SEE IT!..
A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS | THEO.AUDEL & CO., 49 West 23rd St., New York
Easzy to read and understand—~flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK-
gize 5 x 614 x 2—a ready reference that answers your | ERS HANDY BOOK, Price #4 on 7 Days Free
qumtiuna accurnbel;r. l "rl""linal_ If 0. K. I will remit $1 in 7 days and $1
I

onthly until $ is Paid, Otherwise I will return
70 GET THIS ASSISTANCE FOR COMPLETE | .

YOURSELF SIMPLY FILL IN AND pay S A | Adrom i _
MAIL COUPON TODAY ONLY B MO. |

T T T

AUDELS

A

- A P e e e R T

=

4

THEO. AUDEL & CO., 49 W. 23rd St., NewYork I zetereuce AT

Oocupation
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Thousands of

Machinists Wanted!

MERICA'S rapidly expand-

ing industries are calling
for machinists and more machinists! The demand is
greater than the supply! Rates of pay were never
higher! What an opportunity for men who like work
that combines the skill of hands and brains! For
such men anxious to get started in this profitable
field, we have just published the NEW ENCY-
CLOPEDIA OF MACHINE SHOP PRACTICE.

"' Get Started for a Big Pay Job With This
New EncycLorepia oF MACHINE SHOP PRACTICE

This amazing book shows you in almost 1,000
crystal-clear illustrations and easy-to-understand
text exactly how every function of the machinist is
performed! Written by practical experts in simple
language so that even the beginner can make rapid
progress; & ready reference work also for every
machine operator, metal worker, draftsman or
mechanic. Offered for a short time only at the sen-
sationally low introductory price of only $1.981

Describes and lllustrates Every Basic Machine Shop Operation
Covers Every Problem That Confronts Even the Most Expert Machinist

Complete chapters in this volume are devoted
to every type of Bench Work; different types of
metal used by the machinist; Turret and Auto-
matic Lathes, and their innumerable functions,
attachments and operations. There are chapters
covering every type

and Fixtures; Punch Press Operations. Instruction
is given in Heat-Treating of Metals; Welding and
Soldering; Drop-Forging; Foundry Work; Gauging
and Testing. Complete descriptions and explana-
tions of all types of Calipers, Micrometers and other

precision measuring instruments used by

of Screw-Cutting;
Taper-Turning,
Knurling; Milling
and Grinding. In-
cluded in the broad
scope of this volume
is full information on
Special Machine
Tools and Machine
Attachments; Jigs

machinists are included. There is also a
special chapter on Reading Machine
Blue Prints. And there are dozens of
tables designed to save time for the
machinist and to simplify mathe-
matical caleulations.

Edited by GEORGE W. BARNWELL

Professor of Production Practice,
Stevens Inaiftute of Technology,
assisted by a score of technical experts

ADRAS Toiwl] mauT
AlgATaELI
EEED AN ADATARE Pae P =
FOR ETTed PO ZEADE

T

These are a few of the

A CED
"o 1000 practical illuetra-
% tions (reduced in size)
which are included. Lathe and
milling operations, as well ag all
other machine operations, use
of measuring and hand tools,
etc., are fully pictured and
explained.

been.

* HELP UNCLE SAM'S DEFENSE PROGRAM *

4,000,000 additional trained craftsmen are needed for America's thirty billion
dollar defense program. Here's your chance to do vitally important work for your
country; and at the same time, boost your enrnings higher than they have ever
tart your machine-shop education NOW with the New Encyolopedia
of Machine Shop Practice.

SEND NO MONEY

= MAIL COUPON ON FACING PAGE —>»

12A
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THE NEW ENCYCLOPEDIA OF

MACHINE SHOP PRACTICE

I
; i

. . a practical reference book / ’f / ;%j/ﬂ% /Fﬁﬁ ;"'
and reading course in one 0 -;_/’/ ) ; ;
big volume for only

&
o NEW
YQopEDIA

an amazing &HQQ“ACHéﬂ%; 2,
bargain! Ao

{Actual size of book, 834 x 5%{ x 2inches)

1000 ““HOW TO DO IT* PICTURES ,

576 PAGES. Imagine a work of this size, scope and
importance offered at the ineredibly low price of $1.98! 4
By ordinary price standards this volume should sell for £ ‘
around $10.00. But because it is so obvious that there -
is a great need for this book, and that the demand for it —
will be many times the demand existing under normal
conditions, we are experimenting with a drastically
cut introducto rice—for' a short time only.
. Y smmm
I We h ba dvised that th
ACT Now' pa:mr HJ:M i:"rhafs f:ok Iu: b:u':
advanced 417; in cost. Therefors we cannot guarantea

the [fow price of §1.78 for very long. Act now before the
price must be materially increased.

EXAMINE IT FREE!

Send no money now unless you wish to—juat mail coupon at
the right. We will send you the NEW ENCYCLOFPEDIA OF
MACHINE SHOF PRACTICE for 5 days’ free examination.

MAIL
. - THIS
. {4y COUPON
EEEEEEEEEEENN

WM. H. WISE & CO., Inc., Dept. 5610
5D West 4Tth Street, New York City

Please gend me, for 5 days” free examination, o copy of
the NEW ENCYCLOFEDIA OF MACHINE SHOP
PRACTICE. 576 pages, nearly 1,000 illustrations, bound
in semi-fexible cloth. When the book arrives, I will deposit
£1.98, plus a few cents tage and handling charges with
the postman. At the of 5 days, I may return the beok
and you will refund my deposit. Otherwise, I will keep the
book and the deposit will be considered payment in full.

When the volume arrives, deposit 51.98 plus few cents postage Eiwine.
and handling charges with postman. At the end of 5 days, you
may return the book if not satisfied and we will refund your Address
it in full. Mail the cou today! WM. H. WISE & CO.,
Inc., 50 West 47th Street, New York, N. ¥. TR v o R R R R e BAmbE , o vns s

s . H. ' X : [7 Check here if you prefer Thumb Noteh Indexed Edition,
Copyright, 1941, by W, H. Wise & Co., Inc I 5 Erasant watdrrcstant binding, saeily cicuabie, foc
only 50 cents more, Same terms.
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| 75 WEL TRAWED TEAANAEANT
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| will train YOU too |
at Home in Spare Time

for Good Jobs in Radio ¥y

J. E. Smith, President Hera is 8 quick way to more pay, Radlo ofers & way 1o JIITI-I:t’ §5,
y ¥10 & week extra in spare time o fewr maonths from now, plus the
Hational Rodio Institute opperiunity for & permanent job in the growing #-mlu hmmnr}'.I
Established 25 years There 12 an Inereasing demand for foll (ime Radie Technicians ans
Hadia Operstors, Many make 30, $i0, 50 o week, Omn lop of
a large demand for Radio seis and equipment for clvilian wae,
the Hadle induelry d8 getiing milllons amdl milllons of Gollape in
defenes orders. Clip the eoupnn below and maall i Find sop how
I train you for thess opportuniiies

Jobs Like These Go To Men Who Know Radio

The 882 brosdeasting stations in the T, B, employ thoosands of
Raio Technlelans with aversge par among the country's best paid
industries.  HRepniring, selling, serviring. installing home and moio
Radio recelvers {there sre mors than 06 080 66 In oee) ghves gool
Jobs do fhousamds. Mapy N R 1. iriloed Hadle Technielams take
sdintitage of the cpportunities to have thelr enm fall tlme or spare
1ling sefvice or retall Radio bosinesses. Think of the many goosd
Jeta In eombection with Aviatlon, Commerclil, Dellee Radio afdl
Publis Address Svatems. N K. L gives vou the required ommwledps
of Hadlo for these jobhe. N, K. 1. tralne vou o Be ready when
Televlslon openg jobs In the fotore. Yes, M. TL 0, trained Hadio
Technleians make good money boraues Lhey uep 1heir hoads ag well
ne their hands. They are THOROTUGHLY THAINED, Many X. 1. L
triined men hold thelr regulnr jobs, smd moke extra mopey fxing
Radio sets in spare time

Makes $50 @ w‘eiu after ail
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Why Many Radio Technicians Moke
$30, 540, $50 o Week

Hadio iz sbready one of the countrr's large Indusitles even (hough
It s #1ill young and growing. The srrivel of Telovidlon, the wse of

Glel ‘Facla +ftou THIS

o] lapvir & |‘-..u:
show opERLin I
T-TTT::I e i 138 Tty Hall,

LR pooD, B. 10
R‘..“u..g.-:c.-». (=111
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KL CERTAMLY
AAow RAD/S.
HMNE NEVER
SOLNPED BETTER

]hu]lu prineiplés in Industry, Frequency Modulation ore bok o few
‘of many recent Hadlo developments. More thun 29.0600,000 homed
have one o mors Fadios,  There are more Badios than telepbones.
Every year miliions of Badles go out of date and e repleeed
Millimna more oeed new fubes, zepales, ele.  Over 50D suto
Madios are In uee and thouspds wore are belng sold every dap.
In every hranch, Radio | offering apportunities foe which 1 glve
you the required knowlsdige of Hadlo at bome In your Spare Lime,
Yes, the few hundred 230, $40, 350 & week jobs of 20 years ago
!lu'l.vu growii Lo Uhedisanida.

Beginners Quickly LearnTo Earn $5, $10 AWeek
Extra In Spare Time

Mearly every nelghborhood offers apportuniiles for o good part time
dis Technlelan o makes éxlia mofiey MElig DRadie sete 1 give you

ipecial tralnlhg 1o ahow you bow Lo siart coshing in on these o -

tomdtles early. You got Radio parts and bstrections for buflding

test eoulpment, for comdorting experiments which give you wvalusble

praciieal experiénce.

Find Out How M. R. |. Teaches Rodio and

Television

Act today,  Mall eoupen sow for 6d-page Book. Ti'e FREE. It
palnta cut Radio’s spare time and full tine epportunities and thosg
coming in Televiskon ; tells about my ecoirse In Radio and Teles Ldon ;
showg mare than 108 letiers fcom men I traiped, telling what they
are dolog and esrning,. Find oot what Radio offers you. Mail
coupan it envelope or pasle on penny postoprd=—3NOW,

J. E. SMITH, President

Dept. 1KP, Motional Radio [nstitute
Washington, D. C.
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You Also Get This

Instrument

oy test pou will
make in Hadio servies work on botk
gpare {ime and full tlme jobs, Ti can be Used on the test
bench, or earcied along whed out om enlls, 1L messures F ¥
and T,0, voltages amd currenis; tests reslstances; has o mulil-
band cacillator for aligning any set,
Instrument to keop as part of your N, R, I Courss.

GET THE BACTT:
MALE THIS COUPON
Now s

Iwrs Covpon GooD For

Professional Servicing

This fnstrument makes practically
b called upon 0

old or new. You get this

ONE Face Cory oF My Bvon!

1. E. SMITH, President, Dept. IKP

Hational Radie Institute, Washington, D, €.

Dear Mr. Smith: Mail me FREE, without ebligation,
yvour bd-page book, “"Rich Rewards in Radio,”™ which
pointa put Radio’s opportunities and tells how you
train men at home to be Ruodio Technicians, (Mo
sulesman will call, Flease write or print plainly.}
MName. e L S S T b e, i
Address !

Gty State. ...

15A



To Be A Contractor

Learn Lo eatlmate, to plan bulldings, to take contracting johs,
anid make money on them. Here are § up-to=the-minuie books on
basllding, estlmating, and sontepeting which sover In an intersating
way, the sublects that carpenters, bullders, and eontractors should
know to make the most out of thedr jobs, Roof Framing, The Boeel
Bquare, Architectural Drawing and Deslgn, Estimating, Painting
and Desorating, Heating, Ale Condithoning, Bullding, Contracting,
Concrele Forms pnd other siibjects are all wall covered.,

“Boss” Carpenters in Ihmang Up=te=Daty

Vast publlc works jobs, Immense projects, an
the rapid growth of home bullding, are making jobs 3"“‘"" 1"-'.‘.‘-""* _Ft""
:‘ur MEN WHO KNOW HOW. These books whve 59 000 BP0
?uirk traininz. With them you shouldn’ De e "have ever
u.ll‘ull to tackle any job, for needed facts ¢an be published  on
found In o hurry. these  subjeets,

Coupon Brings Nine Books FREE For E:amlnutlnn

AMERICAN TECHNICAL SOCIETY Mhhtﬂ-—llm‘lrhﬂrtm

Dept. GT19, Drexel at 58th Strest, Chicage, Hlinels
Yeou may ship mt the Up-lo- Ihwﬂ binn of your mine hig books, “Bulding, Estimsling,
igathen to hmy, T will tha ry

mil (o'-l.llllrl-"LInl withawl amy oh
ad if fully sscished in tan "J' [ will send you K2

rres
miil altes Lhat saly
only $29.80 s paid. i i

am mod obligated in

W mvmmih, upAl pks fogs] |:|r|.rl
sny wry unbess | keep the

Hamea iR E A B E R

Addiean L e B Tl L P By o R N L F R, T 3P

Cly. oo ey Fadsipdsbaaia - Eiaks. [
Tiessn l.:u.rh. 5 l-m-r staling :::u: -;n m-e-upu.l.lun m:ﬂnyu W Hama l.mi |dd:v.-u

and that of 51 leasd soe man as & felarmnet.

A GREAT PUTUBE'

Cﬂmflete Aeronautical Engineering or Mas-

viation Mechanics training in the heart
of the Aircraft industry. Graduates obfainin
immediate employment. No flying invelv
Aviation's foremost school; estab.
lished in 1929, Located on Grand
Central Air Terminal. For full in-
formation, address Dept. PM-10.

Y WRIGHT

gy
~, CURTISS

GRAND CENTRAL AR TERMINAL
GLENDALE (LDS AMGELES) CALIF.

THIE TAWER DYEELOQES AVOATHOW'S MOSD QITIMGOISEED SCHOBL 04 AENONADTICS
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ARREST HIM, OFFICER!

I’II HAVE COMPLETE FACTS ON THE OTHER

FELLOW TONIGHT!

Reered Bervles Operator Na, 38 is on
the fob . . . FOLLOW FIIM thiouigh
&1l the exeitement of his chase after
the counterfeit gang. Write XOW for

FREE “Roore
Neo. 38 Made to His Chief!

It may open your eyes to the groat
riunity for ¥OU aa & well pald
Finger Print Experi. The kind of

TECHMICAL XY INSTITUTE |

work you'd ke, Excitemenl ! Travel!

Thrilla! A REGULAR MONTHLY

* salary, REWARD MONEY,

5 aled of this achosl HEAD 43%

Ideniifieation Bureaus in U7, B.! Welte for Free Reporis, Finger Tring
Book, low prices, Easy Terma Offor.

Literature will be sant oaly fo persoms stating their nge.

INSTITUTE OF APPLIED SCIENCE
1820 Sunnyside Ave., Dept. 1357 Chicage, lllincis

ENGINEERIN

DEGREE IN
TWO YEARS

B. 8. Dogree eourses in engineering: Electrical,

Mechanical, Radio or Asrenautical, 1 yr. Mes . Ap
proved by Clvil Asromautica Awthority, participation in Pilot
Training Program. Large industrial centar.  Prep courses with-
out extra charge. Earn board If deslred. tultion. Enter
December, March, Jupe, Hoptember, Writs for Catalog,
i1 E. Washington Blvd., Fort Wayne, Ind

. Matlons] Baking

e mmm,.m.l M.lnn. Esking pn-- Amesha’s l.l!lﬂ.
Indistry In wages. Nearly & dapression- busingms. Gl

fisdd _lor smbislous men, Commoa
Send far fres HTI‘ “(rppartunities in Co

& new lome siod

misdd |v|qwu.|n¢-.|.-.
tlonal Baking Instituts
1318 ﬂ.l:hl’.pn Ave., Dept. 1387, Chicage, U. 8. A,

LET
4 -" THE CDLL'[ GE OF SWEDISH MASSAGE
i v 30 E. Adarn 5t Det. 764, Chiceso

Y
el =

Begin teday. Write for our New Free Book,
o to Recams = Good Penman,"™ (L eongsiis
specimens mdl tells bow oilers learned o
write in spare (ime. Enclase 10c¢ for o Profes:
slonal Pen Point and your name Lenotihally
written., Write woday.

THE TAMBLYHN SCHOOL ﬂnl‘ FENMANSHIF
a4l Ridge Building Hansas City, Mo,

I-Ga‘l"l“l CARTOONING

FREE TRIAL LESEONI Cach in on Foar sende of humaorf—
Flave fumf ake monev] Mo e
perience needed to start. Wrile today for FREE LESS0N,

II'd ipald, Mo obligation.
l1'||:| N J:'m I:rlvm:-n lﬁ‘l:v;ql Dept. A, Fall Creek, Wis,

AT HOME—DY MAIL.

ENGINEERING, biondensting, avl-
atlon ahil gillee  Pidie, servielng,
mnclne and Morse ti:l,ogrn.ph:p taught
thoroughly. 45 weeks® engipneer-

Ing eourse I'."I ilvalent to three yeurs' college radlo work. ol

patablished T4, All cxpenses low, Catalog freea,

Dodge'; Inslrtute. Ada 5t., Valparaiso, Ind.

Beth Eleetrle Are and Aselyleme by praetleal Shop=-
Plan method In a few ghort weeks. No text-books.
You lesrn by dolng. Fineat eqoipment. JLow jul-
tlon. Pay-After-Gradualion=-Fian. Also, conrses o
Auto Mechanies, Collision Work, Metal
Finlehing, ete. Illustrated ltersture
free. Write today.

MICHIGAN TRADE SCHOOL et

3738 Woodward, Detroit, Mich. LEALGLLIAT

FREE

POPULAR MECHANICS



Speed Your Way to Success
by %@M Home Study;.

[

Ho vou dropped out of school too soon?
! Y
W :-_Il cheer up! Ask any representative Courses' copuliibte

group of Executives, Engineers or Edu-  fhemseiyes and in-
cators and most of them will tell you: clude basic subjects

“You C AN makegood through specialized 55“:‘“3‘:;@ proper un-
home study . ., IF you will make the effort and  SATEIERETAE BT MOLE
STICK to your course.”” In fact, you'll find that vahced ‘p ans.. g
s number of important men in Dearly every
loeality are former home study students themn-
selves, ‘They KNOW and va PROVED
that home sfudy payd.

In 40 vears, home study has become
an integral part of ““the American way"

. .- a nationwide -educational system
especially geared to the needs of
wage earners, Today, there are
far mors home study achools than
you perhaps realize—and  you
may place rconfidence in  the
courses of the American School,
established over 40 years ago to
bring you the ndvantages of
advanced education.

Catalogs and bul-
letine sent FREE.

CUMMERCE and Industry are tough
24 taskmasters today — but they are
Just, The penalties of failure may be
heavy =—but the rewards of success are
o mh 1f you persist in doing work that angone else ean
you carelessly leave voursell open to competi-
tion with “'-I.J.v;'hln that sooner or later may do all
the "unthinking" . the repetitive tasks — you
areslated for ﬁnal djanppc-mlment and bitterness,

To win oul, today, you must THINK. You must think
QN the job and AWAY from It and, mos Tmparfanl, you
must think AHEAL of IE, And that takes study.

Ioin this “Promotion Parade™
of Progress-Minded Men and Women

OF the -|L-|,r wimately 2,000,000 men and women earalled
n In undversities, colleges, |:13I,Hu1,eu afl
nome study Institations, abouat 37,

oF 750,06 —have chosen kowme sfedy 08 most m{-u{-a[ for
Lthelr purposes, They want to win Bucoess. You do, (oo

T have FAITH In themsclves. Do you believe [n pour=
+ Imvestignted home sfwdy-—decided that it
i A way out and up™ oo oomelof te low pay,
Instruction rn..\tnr!al pnemployed ok asmd fle . . wp into well paid
and methods 1I_m|:!l|f]r 8 where they enfoy prosperity, ael.‘urlt_'r and rﬂpﬁ-:l.t
and epeed up learning. frrrmrmm wourself, On eoupon, eheck the line of wor

| that MOST interests you . . . mall It PROMPTLY for
i Information and complete detalls of this offer.

N0 OBLIGATION. Address your lnquiry, TODAY, 1o

This seal protects AMERICAN SGHDGL_
B you! Dept. G745, Drexel ot 58th, Chicogo
; 1’

i ——— Mark, Clip and Mall This Coupon NOW===—=——:

AMERICAN SCHOOL, Dept, GT45, Drexel at 58th, Chicago
Without oMizmiion, Please -\gml REE |.|.r|-:l poatpakd, balletin and. details
of the Subjects cherked.,

L Alr Conditioning O Retail Merchandising ODrafting and Design
Elec. & Gas OCost Accounting O Radio and Television
- Helrigeration :]!‘nnli:a'l O High School
i a 4 OArchitecture Bookkeeping O Home Economics
Rl " and Bullding O Econom ics of Courses
CPlumbing and Direct Selling O Business Law
Steam Fitting OPrivate Secretary OLiberal Arts
O Automotive O MHesel Engineering =] H:[cchiniﬂl
Engineoring O Survering & Topo- Engineering

Tultion
fees moderate
andfair.

%ﬂphlc; Drrafting OShop Management
heet Metal OTeosl Making
Pattern Drafting [l Better Foremanahip

D Accountin P, O Electrical DEniine and Boller

: O Salesmanship Enginecring Work

: R D L R, & Ehecieprion

| Address. ... . . Age

| B o P 'sr-we

Thousands Have Made Good through HOME STUDY

OCTOBER, 1941 1TA



Who Will Get That Place
in crgi ;

NOW Waiting for YOu?

"'_--4'
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Lockbeed dbrpraft
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et rcralt da-
in the giyriblisg = i
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, book “How To Raize

S st here e
e Yhe EOURST )

L __—ROVISORY BORRD

ROBIRT I GROSS JOHN K, HOSTHEOR €. A VAN DUSIM
Presiden!. Lockheed President, Vice Pres., Consolidated
Alrcradt Cosparanon Nortkoop Aircemr, e Alireralr Coanpaarang

AERD INDUSTRIES TECHMIAL INSTITUTE

5153 West Son Fernonde Rood, Los Angeles, Califernia
Fiwe Cowrses I
AIRCRAFT MICHANICS mnd AFROMAUTICAL ENOINIIRING
—tngluding 13 Manth Aircralt Machanics Courss
Approwed by U, & Civil Asronawtics SAdministration

AIRD INDUSTRIES TOCHNICAL INSTITUTE
525Y Waf San Fersandn Beadl, (o3 degalis, Calfzena

Mlecne wnd infemasion on dero |10, saising lor Aviction cereen, | om interered

__ll

I i the follewing bronch of Avigiions [ Alrorafi Mechoran; [C] derenautioal Engi- l
e i T oM E
. Yeon College | it} 5 i . Yeors E=gi
I College: (1, 02 01 0O4 tam I
Hu-re. Age.
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Say you asow it in Populor Mechanica!
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POULTRY RAISING
PAYS GOOD PRODF FOR
THOEE WHO KNOW ITS SECRETS

Healthful, interesting occupatlon for
whole or part time in couniry, village
oF city suburbs. Open o young &l
sl  Win independence of 0w Wiges,
unceriain employment, Ubcongemial las
bor, with o Pouliry
o

FREE BOOK

il slness of your TELLS Huw
PFROVED METHODS ERING A multitgde of poul-

SUCCESS FROM START

Harry M. Lamon, natlonally koo
Poultry Expert, former Senior Poultry
man U, 8, pL, of Agriculiure, gaickiy
fruina ambitious men sod wopien for

ers large ®nd
gy o making
this  muosl

rofit-

I*mlll:r{! Success simrt.  His fa- ' yeal [ave orer
maous Home Swmdy Svatem, endorssd by k L
thiry  lgmidling  Apriculiura] achonls Kept

hickens or noi-—
Fascinating study, easy to leam, cem- 4
plete in every detail, sbhows valuable
SUSCERE Reerela  usod leadeors, how
they avald osses, How fo stard in small
way, Mnke business from . salc
of ltry, Epgs smd Baby Chicks. B,
ever increasing demand. Or rn‘."l.wll.‘ﬂ for
it Job in large jpouliy plant.
Estnblished nearly twenty yeard=—a mul-
titude of juales abiesl the success
of his time-testod rmothoals,
r. Lamen has propared o by 33.page
Fﬂul for Prafe’’,
chock full of money-making  pouliny
farts. He offers to send (b Fres o -ni,r-
are jnlerested in learming the spdemndid
money-making opportwnliles o Iiry
Ralsing. If ¥ou are *“nl sea’" on your
future, sendd for this Froe Dook tody,

Addrass: Harry M. Lamon, President,

NATIONAL POULTRY INSTITUTE
Dept. 50-1 Adams Center, N. Y.

ELECTRICAL i\onNe Ve

Prepare at Bliss for & better plate In vital industries and de-
femse. Learn fundamentals wloetrieal theory and prastice,
Apply them In modern shops and laberateries. Compotent
faculty gives personal supervision. Gradoates In demand.
Comfaertable living quarfers spacious eampus. 40th vear. Rod-
sonable rate. Cataleg. 120 Takema Awe., Washington, D. .

1B3IE, TR ELECTRICAL SCHOOL ¥
Leawn bwrire SIONS &, SHOWCARDS

Be the Sign and Show Card Man in Your Town

Have your own hosiness, profitnble every month of the yeor
Everybody needs signs. Start ot home. Be your own bosa, In-
teresting, light, pleasant work. Esperience unngcessary.
gquicker you start, the seoner your profits begin.

MHew Method of Personalized Inatruction—Learn &t home, '!'il.'lt.!:
kelp and suggestions from expert teachers, Siart earmdng &
few leseons, yeite today for Tull information.

MICHIGAN LETTERING & FOSTER SCHOOL
2021 W. Crand Blvd., Datrait, Michlgan

BiMilg,
yoars for the asking.

erscnal
er Erst

Study LAW at Home!

SHORT Law Tralaing Coursea for BUSINESS MEN and WOMER:
ACCOUNTANTS; ENQINEERS ; LAW ENFORCEMENT OFFICERS;
LABOROFFICIALS CAEDIT HOTEL, IRSURANCE REALESTATE
man. Six month specislized comrses redeco cosf, mssure swscess
opportenities spdiesd to LARGER PERSOHAL EARRINGS. 31 years
cfaxpertlegalinstrection. AHtexts futnished. Easy paymentplan.
Preficiency cerlificale awarded. Semd for FREE BODK af once,

AMERICAN EXTEMSION SCHOOL OF LAW
Dept. 10-M, 8 E. Huron 5t., Chicage, Il

LEARN AT HOME

: ﬁm—%ww

bl apeen
;:Ht NEE:
in spare si homs, Writa for

‘200745  Drexel st S8th, Chicago
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1 Ann doesn't cry easily—but that night I
found her in tears! “I can’t help it,” she sobbed.
“All the things we were going to do—buy a
car, build a home—remember? And here we
are—married three years, and just barely malk-
ing ends meet! I thought our dreams might
come true—but it's no use.!” I made up my
mind right then to “have it out” with the boss.

2 “Look here!” he said. “I
can’'t pay you more unless
you're worth more! And
frankly, John, you lack the
training a bigger job needs.
Ever hear of the International
Correspondence Schools?”

INTERNATIONAL CORRESPONDENCE SCHOOLS

3 When I learned the boss
was a former [.C.S. student,
I signed up quick! And what
a difference it made in my
work! I'd never realized until
then how Iittle I knew about
the business.

4 I'm happy, and Ann’s
happy, and I guess the boss
is happy. (At least I've had
two “raises" in the last yearl)
And here's the very same
coupon that I mailed, staring
you in the facel

18911941

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

*

0 Cansrele Kaginenring

O Advanes] Demsraaking
3 Funsila nnel Cookery

O Mig. of Pulp and Paper

British r'ﬂld'eﬂl‘l aend sowpon o I, O 8.,

BOX 5815-J, SCRANTOMN, PENMA.

Without cost or obligation, please send me a copy of your booklet,
and Why,” and full particulars about the course brfare which I have marked X:
TECHNIGAL AND INDUSTRIAL COURSES

0 Agrisuliurs O Air Brake [ Contracting and Bullding 0 Marins Englnes O R. K. Blgnalman [0 Ralrigerution
0 Awr Comditioning O Cotton Manufacturing 3 Mechaniosl I}'nﬂi.'nl: ] Banitary Emnginssring

im| Al.rgl_:iu. Irraftinug O Lliesel Engines 0 M_an..nh,—.ql Enginesring 0 Sheat Mﬂ.ﬂ ok L
[ Architeotural Dirafcing O Eleeirical Drafring [0 Mine Foremnan 0] Bhip Dirafti [ Bhop Praotion
[0 Archilteciure O Electrical Emginearing E." Mavigation |:| Hepmmn Electr O Sieam Engino
O Aute Engine Tuns-up O Eleotric Lighting O Patternmaking O Beemm Fitling

[ Auto Techmisian O Foundry Work [0 Hesting [0 Pharmacy O Plumbing [ Structursl 'Dm!dn;

O Avintion [ Avistion Mechanio O Heat Treatmant of MMatals O Pouliry Farming O Strustural Enginsering

[0 Baoilermaking 0 Highway Enginesring [ Prastical Telsphony [ Burveying and Mapplng

[0 Brilge Eoginearing O Hovikan Flanning O Public Worka Enginesring O Telegraph Engineering

L[] Chemistry £ Locomotive Enginser [ Badic, General Telephkone Waork

0 Civil Engineering O Machinisi O Radia (paraiing O Teztile Thenigning ﬁ‘l‘uﬂlmﬁhﬂl
0 Coal Mining ] Management of Inventlons  [] Badic Bervicing [ Welding, Electri= Clas

BUSINESS COURSES

O Acoounting [ Advertising O Colloge l‘“pnmwnr (m] l"a-rwu.lnl'lll O Freach [ Nailway Postal Clerk

[0 Haokkeeping L Clommers O Giestnd Engld [ Salemmanship

] Business Correspondence [ Cont Amum.ln: O MNigh Echool U Becrntarial mﬂﬂﬂpﬂ.nilh
[0 Business Managoment 0. P Aecounilog O Hlustesilag [0 Ehoweard snd Sige Lo BE

O Cartooning [0 Civil Bervies [ Firnt Year Collegs O Managing Men at Work [0 Traffc Mansgement

HOME ECONOMICS COURSES
O Haoma Drssamaking
O Professionsl Diressmaking and Diesigning

e ddresa,,.

Adge......

. Sfafe,
]ﬂlnnsllmul

71 Kingmray,

O K. R, Sestios Foraman

- Present Posifion..
mndmce Hehsoly Congdiam
Londan,

“Who Wins

*

O Woolen Manitlacisring

O Tea Eoam and Caleterls
Management, Usiering

W. 0. 2, England
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EVERYTHING IN RAD/O

AT LOWEST PRICES/

50 Mew Radiss] Sensational mew
1942 models—new  elyling—mnew
features. Latest M models ; new
Phowo-Radio Feriod models ; Ra-
ilin-Recorders; new  Portables;
Aunto Sets ; Farm Radlos ; Amateour
Receivers—all at new low prices!

GET ALLIED'S
GREAT NEW 1942
RADIO CATALOG!

212-PAGE
FRE% VALUE BOOK!

Hwﬁuuudsrmmlnrﬂhumm.
Sehools, Orchestras, Industry, ete.
7 to GO0 “iltB—nUW fealures—
amazingly low-priced. Easy Thme
Payment Plan—15 Day Trial Of-
fer. Evervthing in PA in & 35-
page Sound Becticon.

Bullders and Experimenters! Build your own radio—zyouw

radio circuit

u'll en-

oy this fascinating hobby—and learn a profitable trade. Let

ALLIED ]'|.1.-J;|:|':E-e We can supply parie lists for bul.ld:ln; nny
sl

hed in constructlon articles in this or in a6y

g1he|:-rjpubh¢|unn_ You'll learn quickly mnd easily with ALLIER'S

FXH

kits ond inexpensive diagrams,

AC-DC "OCEAM HOPPER™

Pepualar 2 tube, easy-to-bulld
radic. Tunes Short Wave and
gtandard Proadeast. Low-oosl Kl
romes complete with all parts apd
imstruetions—ready o bulild. Writs
teday for details.

need help. See yvour ALLIED Catalog for dozens of new

Here are some typleal kits:

KMIGHT CRYSTAL SET

A Best-Seller Kit for beginners.
Anyone can bulld it eiklly and
quickly, Unusually officlent and
imexpensive, Includes all paris
and  simple [netractions. rlie
today for detalls.

Radio Dietionary. A handy book
for Radio beginners. compiled by
leading suthorities under ALLIED
supervision. Gives conclee, easy-
to-understand definitions of all
cammonly-used radio

words and terms. Only .

Radia anlldurl+ Handbook—valu-

shle beginners’ book om radio:
tells bow Lo select eireulis, read
diagrams, buoild seis, ele.  TluE-
trated ; ensy to understand. Learn
Radie, Order by coupon 'Iﬂ:
belew, Omi

A R IR

Chicagn, lllinais

Addrens. . ...

----u-u-n.-—---

20A

B33 W. Jackson Bivd. Dept S5-FK-1

O Send me your FREE 1942 Spring Catalog.
O T eoclose 10c for Radio Dictionary.
O 1 enclose 10¢ for Radio Builders' Handbook.

IR o g i o L B0 ek

s [ — —— ——— i — -

OB, ks s amas s s mw

"PARKS AJR COLLEGE

— PARKS AIRPORT EAST ST.LOUIS, ILL-

Offiers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

AceradMied by the Illinols Buperintendent of Public Instfueifon. *'In-
eluded in the Accredited Higher Instltuilons 1008, lesued by the T, 8.
Offlee of Edvcatlon, Federal Securlty Ageney.'" 1. B, approved a8 4 Cofi-
merelal Ground amd Flying H-ﬂlmL and Mechaniea' Bebool. Apcredited
by amd cooporating with the United States Army Alr Corpe In glving
flight nnd mechaniesl Eru.h:il‘l n 106 high school gradwooted,
FOUR eourses lead to B.5. degrees In Professional Pllrlnﬂnu1 Aﬂl.tllm.
Operations, Maintenance En||.rmriu|_ Agronautical Entu neering.
TWENTY -TWO TRAINING PLANES are used fn professiona]l filght
truiping whiclh prepares gradustes for alrline 10§ i‘|l:
FACULTY of 82 speciallsts In varioos felds of avial
1509 gradusies. Enrollmeni limited to = totsl of &ul} commieralal
aviation students. Capacily eorollment of 560,

100-zere airport, 25 baildings deveted to ir:hml purposes exclusively.
Dormitories and dining ball at the College,

Winter ferm  January Bend Duﬂr.'l-r:l inr nuw id-page calalog.

'Eth rE"H PARKS AIR Eﬂr. GE. Ell-t l’t'.' Louls, lIL

pperations.

La AUTO"DIESELS

PFractical;, tested training. Becked experien
inclodes Auto Mechanics, Diesel Emtn and Operation, Dlellrl. :lel'!h'

a0 years

gration, Machine Shon Practice, Aulo FIEEI!'II."-, R, !‘!nﬂb:l. el
o meet specific needs of those with or without
ulldl- ﬂ'h-nﬁl In Weat lifies you anad helps :.'nu ﬂ. B un.ml uy a‘h.
'rr-m-u-nrulmn tllﬂlw to L. A, Fam poam snd board while
Bequest t Free Ca '

NATIONAL SCHOOLS Pvo:mms

Los Angales

10077 Improavement Gu
We build, strengthen the woenl orgmns—mnat
wilh minging lessoms—but by fundamentally sound angd
prentiflenlly correst stlenl exercises . . . and phsolutely
il Fol e E0 improve ooy sEncing Lil 3 u|-mkmg Ve
N

L . Write F woy - kank— st
WHY you eat

PERFECT VODICE |H5.T|TU.T:. Studio 1357
64 E. Lake 5t., Chicago

MORE DRAFTSMEMN NEEDED Er| all man-

afactaring and building Mnes— L4

werl and 17T T ekl il ]ll’ me in spare

time. Selective K A

NOW for FREE Bulletin. Na |:-1|I||.'u‘.l|.-r|.
American School

Dapt. 'I.Ilﬂ?"‘ﬁ. Draxel & SAth, Chicag

Amusing new HANDIWELD Elss
3 W p—upefates Troam ELDwolt
- i Wre -'rl-':h'ﬂ

Len#tous supply Turs)
ol 1.-'-1. &a bmrn out.. R

I.II.IWh-e-'-e-
bnlt of T
gaarantesd by Hig M

nd & thopmsd
sround  poar

wEEies. Puy poslsasn
singe. I mol dbs
L

Illu'h-
HOMF Y pREBUEYs The "

POPULAR MECHANICS



INVENTORS

W HOW CLARENCE A. O'BRIEN

MADE IT £4SY FOR ME TO
PATENT AND SELL MY INVENTION 4

THE AMAZING SUCCESS STORY OF A.L.M.(name

on request) TOLD HERE IN HIS OWN WORDS

AM GLAD to tell the story of
how I Eut ata.rtad. on the road
my present success, because I
rae] certain tha.t it will be of real
interest and possible inspiration to
other inventors who are just start-

Ing out.
While attending a technical school
me very much annoyed with
the inadeguacy of one of
required in the course of m¥ study.
As 8 result I concelved an id
an improvement which I felt so
spurpassed the tool then used, that
I was certain other students and
professional men would fAnd it very
valuable. I demonstrated It to my
friand.a and t were S0 greatly
ressed with its commereial pos-
a.'lh ties that they advised me to
gat 8 pat-ant. on it.
this

immediately wupon
tlon, I wrote to Clarence A.

ing most nr the market, and am pro-
tected against infringement by the
patent obtained through the eforts
of Clarence A. O"Briemn.

I feel that the whole basis of my
ood fortune m be traced to the
telligent, careful cooperation of
larence A. O'Brien in securing a
patent on my invention. Without t.ha
asslatance of Clarence A. O"Brien, my
tremendous success would not have
been possible can whole-
heartedly recommend his services to
any inventor who has an ldea worth
protecting by a U. 5. Patant.”

A PATENT IS YOUR FIRST STEP

If you would protect imu.melf agalnst
the scheming activities of unscrup-
ulous imitators, a patent obtained
from a reliable registersd natant
attorney iz & very mnecessa a|in'«=.5-
requisite. Do not be misled I:lr:|.r

r‘.lam ha.r.'ing boeenn advised that
ha was a reliable and competent that protectlon may seo
reglstered Ea.tanls attorn ow=- by any method other than a U, 8.
ing pml:n instructions from Clar- Patent . . . and do not run the risk
BCce % Brien, I submitted my of obtaining your patent throuch

ose of
hil'lty

m?ﬁ“h?m to hiiri%jtnr the u
making a nary
sas.t‘c:h of tﬁwlPa.Lunt. Dﬁlc

the gervices of anyone other than a
reglstered patent astorney. Claren
A, O'Brien is = rem%;.a-r\ed ggmnt

e good word soon came bm:k nt.t-orne;r before the 1. tent
m{ invention appeared to be pa.t.cnt— Office, qualified Mors
ablal I belisve that this was one than t—waut-sr ‘{aﬁra of actual patent
the greatest moments of m law practice to give you the kind
lira Armed with this assurance, of service you deserve. Remember, a
promptly fled application for a patent . . . as such . iz walueless,

patent. As soon a8 the patent was

thus pending, I was in o position to by good elaims . . . against infringe-

commence volume production of my ment by imitators. Every mem ar PATENT CUIDE AND
invention. I then arran an in- of Clarence A. 'Brien’s sgtaff is

terview with one of t largest completely qualified to help in glving RECORD OF

manufacturers in the busmm. and
demonstrated the model to

gince in the meantime Clarence A.
(O'Brien had secured the necessary
patent for my invention. The man-

uf&ct;ldmzéh was &0 fa*.rnrablrh - | ik
Dl'ﬂHS at he gave me a substan- | Erotens =

order. He was so pleased with | Sel u e i
th.a gales results of my Inventiom | Hation] Dl

thatheisnowreordering in greatquan-
tities. Other manufacturers caught
up the idea, and today I am supply-

unless it specifically protects Vol .

you every service that can contribute
toward patent protection.

DEFENSE
INVENTIONS

CLAREMCE A. O'BRIEM

meting in subinli=
Lhg A0 PROGEE
izt ribes.

INVENTION
FORM

Registered Patent Attorney
before the United Statbs Patent Office

u
]
]
-
E Dept. 1KI, Adams Building, Washington, D. C. -
Plense send me your 48.-Page Patent Guide and your ]
W specially prepared ““Record of Invention” form FREE. M
Wl This request does not obligate me. =
'-"'w = TTRII s o a o R E  C B a =
]
EG‘ETEHED PHTEHT m Address ARk R =
SH‘NGTEN = Elitr.................,....,...311.., ______ n
w A » D, (o = (Flease wrile of print plainky) "
. s u

EESEESNNEENSNSENNANERENENNEREENIN
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i Tiny Washboard Straps to Hand
. For Scrubbing Small Things

SR

1 Secarcely larger than your hand, a tiny
1<  “washboard with wooden rollers for serub-
| bing is handy for washing small articles
such as gloves and lingerie, hose, hand-
kerchiefs and baby’s things. It is small
enough to fit in a handbag. A strap across
the back makes it easy to hold.

v
‘r”b Plate Holder Has Rubber Grips
Which Move to Fit All Sizes

Anything from a saucer to a large platter
or cake plate can be accommodated in an
adjustable metal plate holder now on the

N

market, Intended for use on a shelf or
table, it has rubber separators which grip
the plates. These rubber grips move ver-
tically or h_u:l;izuntally to fit any plate.

5
Automatic Electric Percolator
Controls Brewing Time

Brewing coffee to any desired taste at
controlled temperature is possible with an
electric percolator now offered house-
wives. This is: accomplished by setting the

(- dAf qpnatan

bt A =T

weak to strong. Coffee is not “boiled” at
any time, since the water is kept near 203
degrees and passed rapidly through the
coffee for a controlled period. A light sig-
nals when brewing is complete.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS

Midget washboard
‘Wade Wood Craftsmen, Chicago, 1L

_ Plate holder

~ Qarson, Pirle Beott & Co., Chicago, I,

Avtematic percolator
Landers, Frary & Clark, New Britain, Conn.
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LUCKY FOR HIM THAT
HE H.IAD SAID:-

The gasiest s

est W\ Youe cAN CHOOSE 1
y

OR 2 ORGZ{ OF THESE
BENEFITS IN ONE POLICY /

In thiz new Postal poliey you ean buy all-cov-
erape ACCIDENT insurance alone. . .or ACCI-
DESNT AND HOSPITAL insurance. .. or ACCL-
DENT AND SICENESS INSURANCE...or
ACCIDENT. SICKNESS AND HOSPITAL in-
suranes, 1t is your choiee —=the sort of insurance
Lthat YOU need.

Further, you ean buy any one or any combina-
tion of these policies in vnry'inj; amounta: Death
benefits of $500, $T60, $1,000, $1,500 or 32,000, Total
disability paymenta (as o result of accident) for
24 months of 850, $75, $100, $160 or $200 per month.
Confining sicknesa benefits for 12 months of §50,
£75, or 3100 per month, and non-confining siek-
ness benefits ranging from 25 to $50 per month
for two montha, Hmpitp.lizni:ir.‘rh kenefits (for both necident and sickness) inelude room
or nurse benefits of 3 a day, surgleal fees up to 76 and other hospital service benefits up
to §35. Think what these would mean to YOU in case of sicknesa or sccident,

NO AGENTS—NO MEDICAL EXAMINATION—IN THIS POLICY
WRITTEN BY AN OLD COMPANY

—

tion= .,::‘L'“"”;:t o

m;:”;nxlw Jn,:._hi.n“i‘

5 it art v
dgme amen il @

BT

Fostal insurnnee is sold exclusively by mail. ploved women also are eligible—write for
This policy is available to mon in general  detaile). Ne agents will eall—no medicnl
executive, office, professional and retail examination. Postal is a legal resorve, old
service work. Age limits, 18 to 5. (Em- line insurance company.

want the policy.,

ond 1o Wte for information tedas. Ghovse the, o2
U Hl of policy you need—it will be sent for FREE
LIFE AND CASUALTY

8 inspection=—no ohligation.
POSTA INSURANCE COMPANY

SEND NO MOMEY until you decide you
465 POSTAL LIFE BUILDING = KANSAS CITY, MISSOURI

OCTOBER, 1941
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AMAZINGLY EASY
WAY TO GET INTO

LECTRICITY

I Finance Your Fraining
Don't spend your life iever sare of a fob. Let us prepare youa
For a good pnnn;rﬁﬂd Let us train you for a better job in
Elﬂlﬂﬂlr by correspondence, bidt by an amaring way

we teach right here In the great Coyne Shops. You get a
prwctical tralning in 90 days. You don't have to lay out
much money to get Coyae tralaing. My "'Pay after grad-
wation'® plan my ns to help you earn moat your
'I.1\'I;'|’?: expenses, makes it possible to get Wy training with o

outlay of money.

LEARN BY DOING—IN 90 DAYS

¥ou don't necd asdvanced educatlon or provious expa-
rience. ! don’t care if yoo don't know an arnmature !-mqn AR
air brake—I don't expect you tol Coyne training is practlead
"learn-by-dolng" tralning, Don't let lack of mmyﬁg}l i you
back [rom getting all details of my amazing plan.

EARN WHILE LEARNING
EMPLOYMENT SERVICE AFTER GRADUATION

If you meed part-time work to help pay your living
we will give you t help of oor employment de;
apsat you to get a p—.m. ‘an: ]L‘ll.ll.. af we have
Ijlrl'l:t ical electrical train-
II'.H:‘E of Covee . . . ofi u:rlen!' the
nl npparatos ever g.uemlﬂﬁl m]

tehi- baard:
“Alr Conditloning and Eh-:-n
ration . . E-'thlﬂlt from doorbells to farm
ghting ... full rm « = « i full operation every day |l

others, We glve you a 1
lag in the great ru.ll'Ll‘l
ateat gutlays of elec

YRamaoR, enEgnes, WW?F plants, autos, switc
n:lEl'.unz IIEHDCI'II R.wl.lu:lu
tric Refrl
power and ki

Coyne s your great chance to get [nto
Electricity. This school ia 42 years old —
Coyne uulul.n: is tested. You ean find out
everything nbsolutely free. Simpl E.Ell n\:ulﬂm
cotpon amd let ws send you ¢ Free
Coyne book with Eha .
oppartunities. Tells you bow ma.n;r CRIM

while training and we assist our
p-.;ﬂu;.un in the ficld. No obligation to you. So
act at once. Just mail coupon.,

BIG FREE BOOK! £52.%,58%,hardirashs
and telling the com 'E'GQ{.C. & -

#tory — absolutely F

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 71-72, Chicago, L

T - -
H. C. LEWIS. Pres., COYNE ELECTRICAL SCHOOL
Dept. 71-72, 500 5. Paulina St., Chicago, III

Dear Mre., Lewla: W!thout obligatlen pend m‘ruur | ]

ca with [acts about Co '.l':r.l}.lzin =taila y\nur
“l;-:l;aql‘ultlnn-hltu Gradus Flan ond your other

.u:u.“

plans to

O o i e B R S L R LGS RS
Addrest. . pova vassssass R S R rreammaaEnn
L R - Staile

Today. YOU CAN HAVE THE
KIND OF JOB YOU WANT

Here’s why and how!

Milliona of men going to work in new and expanded [n=
dnstries: millions of men golng into military service, That
means hundreds of thousands of preferred jobs will be
opea—joba as foremen, supervisors, aocountants, produce
tion men, traffic men, executives, sales managers, cost
men, department managers, ete, Some will be filled from
the ranks: most muat be filled by new men who get ready
quickly. If you prepare quickly, that is your opportunity.
LaSalle spare time training fits exactly. It I8 condensed,
practical, moderate in cost. If you are in earnest about
success, ask for our free 48-page booklet oo the fiebd
of your interest.

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution
Dept. 1064-R

CHICAGO, ILL.

Tan SKINS, Make Up FURS (E3\

Be 2 Taxidermist. Double your huntin Fﬂ Weteach
you at Home. Mount Birds, Animals, Pets, Heads
o FREh. Have wour hish trophilen: decerals homa and
dem. MAKE M'H‘NET M =.||| I_‘I_rrl:lﬂ_ﬁl_rnhll for eilers.

|Mr-r||.'|:|1|- pr it A
rh u“ wﬂh lﬂﬂ Eame plot
Hustars, gt yours! It's
‘ifrllm*lnl card TODAY-This Minute! Statc your AGE.
NORTHWESTERN SCHOOL OF TAXIDERMY;: Dept, 33TT, Omaha, Nebr,

= MECHANICS
& WELDERS

Auto Mechanies and Welders are In g de-
mand, Completo |||.| g La dre H.laul:ylentu. ilile
ing, body and :|'r~|' ts ng, Bpray
r.ululml: 1l Pay
1II"S‘il1'l|'|- BT |I HTETHE ||.||| Special link rales,
rite tos

MICHIGAN TRADE SCHOOL AL AV

3748 Woodward Ave,  Detroit, Mich, LEJEVEVI

UIATINA

H[ DR A.F'I'SII EDED on planes, molors, oq
Artaiion Drafting course trains
» in Epare time. FREE Bulietin.

= A-T45, Drexel at 58th, Chicago

IS BIRY]
ARTISTS MAKE MONEY

Find out your ahili Bend na ¢, oocupation and
Iddrmltl'o‘r ren'\l'ucuth.?uml Art-T-uuT.g' ey o
Federal Schools, Inc., 1003 Federnl Scioals

Bidg., Minneapolls, Minn.

Emi?fum s hul'lld I‘r:lm fn\i'l lhl:l?d'ml'm-
indusmnd o eikary piuoes EECSULISUSTIRNN time calllniecyinr chotos
mesn more and et mbe— NEEDS of four 18 tve traln
nin] EfEnber oppmttanibbe—Iar Ingr cours sl h

il 1S TRUMENT R R gl
|asirament manulactarers, and MEM! strumenis, l:l?:ll. M-16,
Civil Berwiee regmls hases. Glendnle; Calif.

TOOL & DIE MAKERS

Machinists, Screw Machine Men

EARN Dwefense program needs akilled metal work-

g era, Learn these trades b stual work im
LU BRIV AT1IED SHOFS, Fully cquipped. State
PER WEEK

approved. Low Fee. Enter any time. Day
amd Evl"mnE Classes, FREE En :-lJl.ll'.Il ant
tor our Bervies, Wels for NEW dilustrated Calalog.
. ltLIED SCREW MACHINE CO. (Schoed Divizhn)

Deot. PM-10, GOD W. Lake 5t Chicago. lilinais

Say wou saw it in Popular Mechanics!

POPULAR MECHANICS



Ambitious, inventive-minded
men are constantly develop-
ing new devices and improve-
ments in their company's
methods — never realizing
that they eould use their
natural inventive talents in
spare time, to put them on “Easy Street.”

Do Something About It Now!

From the salary you're getting, can yvou see
how you can “lay away” enough after paying
household expenses, auto upkeep, doctors'
bills, education for the children—to malke
you comfortably well off when the years
slow you down? Now is the time to capital-
ize upon that clever, inventive ability of
yours. It can be done! Hundreds of ambi-
tious men like yourself have already done it
ind are making extra money every month on
their patented new devices or improvements.
Protect your invention with a U. 5. Patent
and commercialize it for vour own profit.
These two free advisory books tell you what

to do and how to do it.
Co.

REGISTERED PATENT ATTORNEYS

Maln Office 210-L Victor Bullding
Washliagton, D. C.

Plttshurgh Office: 521-M Emplre Bullding
Los Angeles OfMice: T38-M Security Bldg.
Hendd me free coples of yoar
T When
demew of Invention' form.

YiICTOR J.

EvaNs ¢

Cily ar TOWh. easicassasisnnnns BEMlE. i cvarrannnnsian

OCTOBER, 1941

honk ““Patent Protectlon™  and
nnd Haw te Sell an Invention® —olso imporant CEvis

e e e

68 Pages of
facts about
PATENTS

It rarely happens
that a good in-
ventor is a good
business man as well; for this reason we
have prepared these two plainly written
books to guide him every step of the way.
Send for these 2 FREE BOOKS that elimi-
nate all the mystery from inventions and
patent procedure—they tell you plainly what
steps to take at once.

Sugqestions

WHEN

uges ﬂf facts

PATENTS

and the important

f Invention Form:
COUPON

BRINGS YOU
THESE 2 BOOKS

FREE!

25A



Learn to set up and rw

kind of I'l'III!.‘IlI'II-I nl.l.Hl! IMI-IIE
MONEY Igo I'IE
quickly H-u'll' '!'ﬂ THIIH:
which wusually take

study and ctice.
mand for SKILLED men I!- AI.-
READY ll'lltll of the s

i Needed
NOW/!

then what WILL IT lE l mnnlh or two from now?
Bigger Pay

ia yours almpst for the
important mechanleal facts told almply and clearly. Over
I“gm, nenrly 3000 lllustrations cover every subject I!uII- inclu
Taool Making, Paitern 'nln.h:lnf'ﬂ ‘oundry Work, "- echanical
eilee and Manageméent, and

ﬂ ing. Forglng, Machine Elop
m of other subjects,

8 Big Books (Up-lo-tate Edition) Sent FREE

to you for examination. With them we send s Blg Blnder of
nmearly 500 poges with 267 original shop tickets with 120w (1=
tratlong, These show, step by step, how Lo set un and run alm -5
any kind of job and are In sdditlen o the 8 bookd Declls
{11 Four uwn :Imma m- 'plp.l:u of businéss whether oF 00T YoU wWant
koe‘? p on any facis Enn want to, Note their
Eﬁs |n\'|-"1' LIAI{II\G walue, thl:Ti. f you want tham, pay on
casteat kind of pnyments. A year’s sonsulting privileges with
aur englneers now glven with thm books without extra charge
American Teehnleal Soclety. Put1|ll1trl—14um¢ l-'ll-l-d:l" CourEes.
" - T T ——— -
American Technical Society, :htﬂ- !-Tl-l. III'I!H -ll B8th 5i., Chicago
Yaou may send me the 8 blg books nnd ioder of shop tickeis for
free examinatien, I will pay I'.ht delivery u'gn- pnly, unless I declds
to keep them in which casd 1T will -em‘i I::I 0 in ten and §3. 048
r er monih 1.1L'|I.11 the total price of only 34,680 ls paid. TF
n 10 dava I will owe you mothing, You also agres Lo
ceriificats entlling me o consulting privileges with your #xperts for
ong year without exirs charge.

AATERR as v s ma v E e P e T rE SR S R R kA g i
nge. accupation, smployer's DEE and
eTenon.

r.-_.-,zz/_.-/__,.-

PFlease attaeh s letter staling
address an<) that of &t least one businesa man as el

START
$1260 to $2100 YEAR

FRANKLIN

Many Appointments Being -

P . EE bty I J',
repare immediately #
for Examinations i IHSTIT“TE

o Dept. B174
Rochester, N. Y.

32 Page Civil ,u"" Gentlemen : Hush to me,
Service Book g FREE of charge, list of
-—-FH.FE £ L 3. Government hbig pay
Ma P jobs, Send me FREE 3Z-pnge
il Lﬂlipun Fook  deseribing salarics, waca-
Today— g _tivns, howrs, work, and foll par-
SURE o ticulars telling how to yualify for
IJ one of these jobs.
# AT | | bimsd s femiamiiaf e i =

TN [ - b LONE N f File 811

* ./
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LFARN AT HOME

Areyou adult, alert, ambitious, willing to study?
nvestigate LAW! We guide you step by step—
furnish all texts, including 14-volume Low Libra-
ry. Training prepared by leadingln:  -ofessors
and given by members of bar. Degr. . of LL. B,
conferred. Low cost, Ea.ﬂ}rt.ermﬂ Send NOW fﬂ‘l‘
Free, 45-page "'Law Training for Leadership.”
LA SALLE EXTENSION UNIVERSITY, Degt 1064-L, Chicago
A CORRESPOMDENCE INSTITUTION

DRAFIT

AGE MEM

Doa’t put off opportusity=learn
DIESEL MOW. Diesel 1faining valu-
able o your funere career, o if you
are called to mechanized unies of
Army of Mavy. Unearned maftion re-
funded o drafied sodents, so doa's
walt=write NOW for free booklet=
MARCH OF . =L,

n Ave,; Memghis, 417
d.: Vamcoweer, B. C., 1353 Gronmills 5t

Flew Took, 30-36 Queess Blvd , L1LC.3 I
Menroe Ave.; Los Angelen, 2120 Sem Ferdl

EARN AVIATION

lN LOS ANGELES » Nation's Aviation Capital

H |nerenss Angelin avistlon astivity hss m-nnll
q;“ I.Enl:’li:r ml{u.l‘l:n. Caresf ?- affered
far ..m;“ :..I.nm;. engineerizg, mechanies, E.
durlJun menhanics a ‘In.rtruruh:u. Traln 'I.I. Ameian's

wintagicnlly hoested wm
I\_uyj_pwu'd hf e LS, ('amt rwﬂ.ll.'hi uuulud Ihﬂhﬂll
Wrils [n | =p 04 page caialeg. Bilals a

'-...A.I.Ibq.- ‘HIA ':I."I'EHS

=s SCHOOL OF AERC! UTICS

IRF'I.:lf.I' l;l.EwI:IDD CALIF

EARN A DEGREE AT HOME

Frem A Chartered Educational Institution
Conductod

by Correspondence
Degres Coursd in Aris; Belaness: Dhilgsophy: Edusstia;  Tubll Hﬂmﬂ
:qﬂl.ul. Jdn.lrlﬂll]lllll 'P'l,rl:rlnlur Fuclksbinir; Physics; Lll'llﬂ i Ped.
Beleno ogy; La s T 1 A eoupdese] T..u-u:- Agr ulm
L.Tl,r[}. EEIt]"'ﬂ.. Ele Lru-l'l L:-II Bl

i \ 1 1:1.,.7 I:rlrlh tural .ﬂuluﬂi;'i"\h
E 15 A birnl. Bmilse. Epwestiral, usirinl ghway. Petroleums, blin-
mm}‘um, ]I,:l'rr‘:nlu.: b |=|,|‘ ?_u | arin =g. winleal, Found 'é martersd.
Mckinley-Roas v 1t Foindation, "@-UF, Sheridan lm. Eh'-mﬂ

~-STATE COLLEGE
B-5-2) egree in 24 yeary

Wi iomoas [ '~ehaieal 214~ ju.r mm'uu 1|1

Civil, E 'cl'.:nr""l o= mieal, 611

.ﬁ.emns.' aitieTiigg; Business J|.

tion “d _.metm Pr.qacatory department for thoss wim Inek

roquired r'n . Bhort diploms courses (35 weeks) in 'iurwcrm;.

Drnl'hn.lr mr_::m |.'|vma; eoita ]ow Students from overy state

Graduates successful.  Enter J'l.lru.i
R o omtermber, Wit for ctaiuge (11 Gollegs Ave, ANGOL, IND.

Always write your nams and full address clearly when
answering advertlsements.

MEN'

EHGIMEERIHG

GETIN C
THIS EASY

1 :tnm

clory, shool e p |"||| .|.|.I-I|'-:‘_ ean 0 KANT-RLAMS, Libern] eomi
|,u,,1 en every order. Hush pame, ad® as Leday for big-profit Plan,
T-SLAM;, Dapt. P-53 lsamfiald, Indlana
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Gzve me
and Dl prove I can

A NEW MAN!

I’M “trading-in” old bodies for
new! I'm taking men who know
that the condition of their arms,
Ehnulders, chests and legs—their
strength, “wind,” and endurance—
is not 1009, And I'm making NEW
MEN of them. Right now I'm even
training hundreds of soldiers and
sailors who KNOW they've got to
get into shape FAST!

How do YOU measure u;; for the
defense of your country? Have
YOU the strong shoulders and
back that can haul for miles Uncle
Sam’s standard 61 pounds of Army
man's equipment? Or if home de-
fense prosses you into service, have you the
he-man stren mand tircless energy that
double-shifts of working and watching may
call for?

MNow as Never Before You Need a

Amion
tors am

Just this
make you

World's Most
Parfectly

‘Builder of Men"'

all the
“ponditiomers

ONLY ONE MNAME BTHHD‘
OUT—Charles Atlas]

Minutes a Day!

Dhe-

h-_ul:nl- i“lrllt

Body That's Ready for ANY job in
National Emergency!

Are you ALL MAN—tough-muscled, on
your toes every minute, with all the up-and-
at-"em that can leck your weight in wild-
eats T Or do you want the help I can give
wou—the help that has already worked such
wonders for other fellows, everywhere T

All the world knows 1 was ONCE a
skinny, 97-1b. weakling, And NOW it knows
1 won the title, “The World’s Most Perfect-
Iy Developed Man.” Against all comers!
How did 1 do it? How do I work miracles
in the bodies of other men in such quick
time? The answer is “Dynomic Tengion' !

In just 156 minutes a day, right in the privacy

THAT is the pame immed|ately
thovght of by men whe WANT fo
attaln & physigue that will with-
stamd hardship amd strais, ready
for any possible emergency, per-
senal or natiomal. y

In every part of the country
Charles  Atlas  is  recognized as
America’s  Greatest Bullder of
Men." Almest twe million meén
have writtem s him. Thousands
upen thousands have pot their
physical  development Into  his
capable hands!

And maw that the call |z for
men  capable of helplmg America
meet and congeer  any  national
emergency, many Ihousands of
gthors, even those aiready in their

ntry's Army and Mavy are call-
ng upon Charles Atlas to Build
the kind of men America

FOUT  UWh hum-e. I'm ready to prove thal
"Danﬂmﬁ:f‘:‘miﬂn can lay a new ouotfit of solid
muscle over every inch of your body. Let me put
new, smashing power ints your arma and ghool-
durg—give voo on srmor-shield of stomach muos-
cl.e that Llfhl at punthesg—strengihens
l:'f:a into renl columns of surging staminn, If :;nck

exercise or wrong living has weakened youn
I'll get after that tundll.luh. too, and
ahow ‘you how it feals to LIVE!

This F: Book that Tells You How to Get
FREE :nmﬁuumnnﬁm .I:niu

Almost two millioh men have seit for and read my book, “Ever-
lasting Health and Strength.' It tells you exactly what hp-nnmu.-
Tenmion™ can do. And it's packed with pictures that SHOW you
what it does. RESULTS it has produced for other men. RESULTS
I want to prove it ean get for YOU ! If vou are satisfied 1o take n
back sent nnd be pushed around by other fellows week-in, weck-out,
you don't want this book. But if you want to learn how ¥ou can
actually become a NEW MAN, right in the privacy of vour own
home and in only 16 minutes a day, then man l—get this soupon
inte the mail to me as fast as your lege ean get to the letterbox !
CHARLES ATLAS, Dept. 8K, 115 East 23rd St., New York City.

OCTORER, 1941

Uihlh’ nawdil

MAIL THIS
COUPON NOW!
[ —— ——— - -y
| cHARLES ATLAS, Dept. 8K, i
= 115 East 23rd 5t., New York City =
want the proof that ,uu‘r it} uFII'1 amlc
I: *T:n"'*"mw T ol i O meztas SR |

State, o l

b
-
,,,,,,,,,, S—
I
L

--“*--ﬁ—_-----J
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LEARN MUSIC

in Your Own Home
This Z457 Way

HINK OF IT! Now you can actually learn to play your favorita
instrument, right in your own home, br this amezing new short-
cul method., What's more, learning music this way costs as little

ns SEVEN CENTS n day! No expensive private teacher . . . not

a penny extra for sheet music or poything else, It dossn't T-:’]:lﬁ

yeara of practice, either, You'll pick up your instrument
piay sooner than you probably ever thought you could.

Play a Tune In One Lesson

Burprising enough you siart Elnrluz u
familiar melody in the very First les-
gon. No wasted time . . . . no lost mo-
tion, That's because your lessons ara
in print mnd pleturs form. Big, clear
dingrams nnd pletures show you what
positlon to tnke . . . . @VEFy moOve to
mlh. And the text is like & toncher at
your side, explaining a8 you go along.

You ean't go Wring|
T Iaterested In this

FHEE nuo“ mandern e thod, seisi

for free hooklel smd Print and Pleturs
Bample. These fully explain our wonders
fal home study ecourse, [psiFument S0P  years, Your lessons arm
plied when needed, cash or credit. eul. "W, X, Jehnson Cley, TL
e A i et g st g s - o s i i et
U. 8. Sehoal of Musie, 7I0 Brumswick Bldg., M. ¥. C.

Flessn send ma FREE Print and Pleture Sample and 1llustrated Book-
lnt. I sm interested in the instrument checked below,

(Do you bove instrament ¥ . |

s musin

months then [ b

Piana Mapdolin Trombome Flane Accordion
Wlalin Bawephane Han Plaln Azeordion
Gullar Trum pet Ukulels Hawnalinn &uitar
Cella Cornset Other Instruments

Send for my §50c Course how to develop

STRONG ARMS
and BROAD SHOULDERS

Mow only 25¢ coin or 30c U. 5. Stamps

Containa 20 pagea of illustrations showing
npod fully describing exercises that will
qulekly develop ond make you

goin streagth i your Shoulders
Arms, Wrisis, Honds and Finge
This is really s valuable conrse
of sxorcises, without apparstus.

ANTHONY BARKER

{daing business at this address for over 20 years. )
1235—&th Ave., (OFfice 22), N. Y. City

}Mr MW“‘ e boreers Sy IPLAA KR T AN

MW creppL OF AERONALTICS
rlor I.I'Hnl.ut

B and ?lm'lﬁ !urm!'

I|1 rlrinz.. Mochan u:‘mwﬂnu. o
. i) Approv EJ-

DD-'\' it STEO, 000 sxpans l'M'F

many aifvantages—aa pnm'llm ll.l'l'blln!ﬁ&."wlt

aireraft englines] six privale practios fel

Irr!'trumlrnl. T'.'t:hl'li':llm Diena ﬂt. 34 rmodern

m W

I.'wllfl lalsornt o=
rI.uL comfortable dormitories, new ur‘-l.. wamegler alaFts
bar I8. Wrils for fres catalog

CAPTAIN MANWEILL W, Iﬁl.mt.ﬂlrmr—lll'ﬂ FM-101, Talss; Okla:

tearn REFRIGERATION . ome

Bimple, —,mu lk'rll-u Tar repalring housshaid

wdpcbria detalle, disgrems, and
pheiegrapia ‘-1-.-, plui in vll-uh vy, e
ary autheria, I=| CORMECT maihidi.

rh Writs b =ui|ul:u HEWE
FUBLISHING :n, Depl M0, 5339 Cam Ave, Oueiredl, Mich

Brad for FREE fabler droeribiag sabor mu
#H FefripeTa s i,

e LHLELE,

on approvel,  Just mafl the coupon and
we'll send you a set of Lhese Hroml New
wifo  books, Whether you are o mechanic or
belper, oxDert ar apprentles, AUl owner ot
driver, If you're Interested In hw[uz all

about automobils mechanlcs ailvan
tage of this FHEE ::Luu'u'rm\
OFFE

GET A BETTER JOB

A beiter ib—Iin the gigantic auto Iindes-

BIGOER PAY=—a chanes f0 go into
business for wvourself amd get a share of
the profiis, are walllng for any man who
even half tries fo improve himself, Leam

CAN YOU FIX ITT

Thm wonder books 01

mg 4[rm;}]b‘nﬂﬁn|,’=l1?g anuts englneering with thess womdler books
ustments,  how A new way—a guick reference  method.
pipy & car Bt 1'|1l:ll"""|-|'|'|'I Slmply use the JIFFY INDEX to leok up
m“::%m}ﬂﬂ“nlgg; the answer to any aoto problem.  Huilt by
o operation.  eleven of Ameriea’s great automodile engi-
Engine troubles and how neers, and written in simple hul:tuzn 50
to correct them well cov-  yei can undersland §f.

- min Aol il Natlonn] defense program Ia mln mofe

opportunities for treingd wmwio mechanies,

2500 pages, TOOO {Ilus-  In factorles amd i6 cur ormed forcer
tratinns, wilring dix

Fama, ete,, acloding A year's comsulting privileges with
""'" i} angines. Bt sur enginsers naw glvem with

these books without sxtra charge.

AMERICAN TECHMICAL S0CIETY (PFublishers—Home Sludy Courim),
Drexel Ave. & S8th S&, Dept. AT19, Chlcago, 1llinols

I would like fo see the Bramd Mew G-volumae sditlan of uy ALTT
BOOKS, T will pay the delivery charges only, but if 1 t‘ ue :l:l.
Fmy Folirm Ehers 'DFI""M IEt.!ll!.'ft ll' nfter 10 j" uss I omrefer !-FE!
them, [ will =en I’ ; the balanes at the rals of MIJ!J '--
B month, until !2 B il j.'nlhl. laaks Inclidde consulting service, &
per your affer above.

Mame, ..cannns
Address. .
City .
Flense atiach lotier ntating
employer and thet of &

jhlt f]ul:h binding.

I
" pecupstion and name and sddress of
EREL One LUBIDESS AT BN FeloTence,

ape,

28A

— . —— We teach you quickly, at home in spare time. Earn while
=EEEEeE== you e, Etabet oar ows prodiake Bistocss wih
—— 33— ———— gpmﬂnlnl'lmllh.nrmt or pthers al good salary,
. this magasine made by promess we Leach. Sessd
—— 11— — 5 —85—8 for your copy of cur big illustrsted catalog I's fres!
N S — e — E— THE AURDRA, SCHOOL OF PHOTO-EMGRAYIMNG
—A——— . Tasops' Bidg. {Dept. PM-33) Aurara, Ma.
| r— " —

— - —i - N Doctor of Faychol-

== k—{ EARN THE DEGREE nvii i

o vinity (DuDL), many others. Courses in business, aceount-

BOOKS SENT FREE ing, law, i, Low fees. Send for large Bulletin and student

pleture-folder AT ONCE. Mo ebligation whataver.
TEMPLE BAR EXTENSION COLLEGE
1411 Feurth Avenus, Dept. 4-R, Seattle, Washington, U. 5. A.

LITTLE BLUE BOOKS

seod posicard  for our free catslogue,

Thousands ol bargains. Address:

HALDEMAN-JULIUS CO., Calalogus Depl,
Dosk M-S49, GIRARD, KANSAS

EACH

Bplendid oppoartunities, Prepare in spare
time, Easy plan. Nmfurwinun experienos
needed, common sahool education auMelent,
Hend for free booklet " Opporiundties in Pho-
tnpnphr“. partiowlars and raqmrzuuenu
Et Hﬂ Amsrican Scheol ef Phategraphy
1315 Michigan Ave., Dept. 1357, nnlm. 1.

HOHH IN RABBITS —CAVIES

WE BUY i i A ) e
send F5e for Bonk Ei% .il'lﬂ rles '[ kst mnd Year's Sub-
seription (o the AMERIC FARN

oUTDOOR ENTERFRISE 0O, -U' -au. HAIL RIVEN, W. Y.

ve ENGINEERING cousses

Short, Intemsive Defenie courses in Alrerafl, Sheet Metal, Aes
chanical, Bireciural. Architeciursl |:'1'f'l'”|l'lﬁ_l Clectricity ) Power
IMant; Alreralt Weldl One and Two-'Year courses In
Eleciriral, Mechanical, Sirociural, Archlteciural
IT] re, Low tusition amd 1ivi
ice
lee. Mon=
Catalog free

Kansas Clity, Mo.

41nd DEFEMSE

Aetonautical,
Civll Engineering, B.5,
ensts, Part-tlme work for moom and board, Theus

ful gradustes. Extensive equipment. Theory and pra

essentials n:iiuﬂ'rNﬂthm' ;ltmh' COUTSEs.
M MOQINEERING
1081 Indisna Ave,

POPULAR MECHANICS



Entirely new! The complete course in
one package contains fwelve lessons,
pius the movable MAN-IKIN, Begln-
ners, young and old, get pleasure and
added skill. Not a toy, it's designed Lo
fid in putting “‘zip™ into your drawings.
Order Direct Today 1T No Dealer Near You!l
Add 3¢ Sales Tax in California.

DILTZ-BARRETT, mirs
&0 LOUTH VERMONT AVIMUE
LOS AMOELES, CALIFORMNLA

Regain Perfect Speech, If You

STAMMER

E"'E‘"I"F sLammearer should have the new ZE7 page book “Stam=
mering, Ita Causo and Correctlon.” Sent free 10 SLAMIOSTErE.
It described the Bogae Unit Method for the scientific correc-
tHon of seammering and stuttering. Method suceessfully used
At Bogoe Tnatitute for 40 Yeirs—sines 1900, Endorsed by phy-
elans. Writa for tull Information. MNo obligatien. Benjamin
. Bogue, Dept. 1331 Circle Tower, Indlanapolis, ladlana,

BECOME AN EXPERT
MEAT CUTTER

U-28, Toledo, Ohlo.

4l system of inst
i Wateh I?n;lalr
i I

repairers
VT

THERE'S
MI:IH EY

mees after com
generally  earm
lard  Apply 1
24 E. Mason S5t., MILWAUMKEE, wil
CARTOONE ot Mome that yos sy SELL] Courss edninine
26 lmszoms and over B0D Ellustrathemi. = ALLfof Osle . o - o &
RAYE BURNS SCHOOL, Studio M, Box 3581, CLEVELAND, OHIO
RAIN
FIJI‘-I.
weeks of practical shop work in the great
Coyne Radio Shops, on real RADID equipment,
Free Employment Service for life. Many earn
while learning. Mall coupon today for free book
ful Radio Men afier taking our training.
H.C.LEWIS, Pres., RADIG DIV.. Coyre Electrical School

. Gipgud wateh
F
'ﬁ'i:contln School of Watch Repa |rrn
BAYE BURNS will teanh you HOW o CREATE ORIGINAL s ss

Senid wame and addreny for firor detadly, z
Prepare for epportunities in Radio by 8
You don't need pdvonced education or expericnce,
which tells vou how hindreds have beconie socoess-
500 5. Paulina BE, Dept. T1-3H, l:nlcallﬂ- Iinin

Hend Freo Radio Book nnd facts; Tells
yaur  ThRays Tulllun Alter-Graduatio
NAME

ADDRESS.

CITY HTATE

Send You Our

FREE
BOOK

“HOW TO PROTECT
YOUR INVENTION" and
Invention Record Form

Cur laws favor the inven-
tor who makes a dated
record of his invention, and
who is diligent in filing his patent application.
You owe it to yourself, If you value your inven-
tion, to make an necurate, dated, and witnessed
record of your invention, and then take steps to
apply for a patent just as gquickly as possible.

PERSONAL SERYICE

Henee, our service can be igijpértant Lo yoil! AB So0n o8
you write us, we #=nd, by returm mall, an ‘'Invenmtlon
Record'” form for you (o fill out. And then, when you
returs IL to s, cur prompt and personal serviee begina:
Wi personally dlrect the search of the Patenl Offkee
Hepords. Personally report to you. Persnally supsrvise
the preparation and fling of your applicaton and the han-
dling of your case. There i3 no lost motion, no lost time

PATENT AND SELL YOUR
INVENTION

We handle your ease skilfully and thoroughly with & view
to epcuring the best possible patent for you—eEIving you
ithe Tull bepeflt of our trolning aé patent &ttorTneys and
our years of experlence gerving hundreda of inventors, We
make perdonal calls at the Patent when required.
And bevond thiz, we will endeavor to glve you useful hinte
and suggestions on gelling your invenlion,

WRITE US TODAY...

When your invention comes to us it ls sirletly condl-
dential. All correapendence 1s handled persomally by
ue, We take & personal intefest dn yoOUT Elbcedd, B0 Yol
can wriie s fully.

IMPORTANT TO GET STARTED
RIGHT

Know how the laws prolest wou, and whal sieps io
take. Wi will send you Conplete FREE Booklet *“How
To Proteel Your Invention' and FREE *'Invention
Berord” Form. Write us, or mall this coupon ioday—
MedMaorrow and Berman, Reglstered Palent Atlormbiyid,
135-H Barrisier Bulldiog, Washington, I ©

A

FHOTECT
Yol

INVENTION 2 i

N N S S D .
e e ey

McMORROW & BERMAN

REGISTERED PATENT ATTORMEYS BEFORE U. 5. PATENT OFFICE
115-R Barrister Building Washington, D. C.
#end me your NEW FREE Hook “How to Froteet Your Inven-

tion** snd specially prepared “Invenmtion Record™® form ol once
I understamd that this request does mot obligate me.

LT N B R T TR E

| e e SR | [ [ TN
Write or Print Naome Clearly

OCTORER, 1941
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INVENTIONS WANTED Ui%

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

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

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

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

CHARTERED INSTITUTE OF AMERICAN INVENTORS
DEPARTMENT 4, BARRISTER BUILDING WASHINGTON, D. C.

e dsosr«LACQ I3

menker it niesi
Dy lllrrvl.hl."tl
nistory, ot the
very Low Pricel
Zend mame today for now eSS
foider, mnd Low Pricesi

Nearly 100,000 folks, In
have bought LACO 00l l]ul'ull'lz nits1
There's seneationnl proof that in
bolli Priee and DPerformanee LACO
1g eutstandingl Users say LACO's

glve Aore Hest with Lower Fuel i .
Billal  New “LOW" model heats —\d \l R ii
Letter @ ways: Hests Lower Levels of k

1

roomp—nrovides super *'Oven-Door™ Complete  oll-burning
heat when double doors swung epen! furnace. Ilr"."'d “::_1:;
Hperlal *“2-stage’” burner gels terrifie B iy dow
heat from Ditele Jow-priesd oll, Larie- JEAN: 8 DT A
surfaend walls of heavy steel *'Inner ‘”"""'““; :“h Dt
Heating Tnit™” deliver maximum of ot ki
hest! Beautiful eleetrically-welded rriefllen s i iy
hewvy sies] cabinet! o i ™

tian. Special burmer
FREE oopmisaonns: | S Rl e ding et

— k fas il h
LAc Oll Burnar Co. Foreed air or grovity.
1101 Unlon Ave.

MHenis 4 to 8 rooms.
Griswold, lowa %_E_:

[MAKE MONEY COLORING PHOTOS
[ e e S B e e \K )

e e s 8 sichigan, Dept, 1357, Chicagn

THINK

sharl-gil 4 & lesner mind,
:h-dl“i:kr'-l::-h.hl ity M—';:t.r l#m- Illtlhll": .-_'l.l::

If there Is no
LACO dealer at
Your lown, sengd
yOur name  on
poalcard oF in
letier 80 I can
mall you coples
of new bookleis
Jupt off the
press, o news
ealk LACD miods
wls, Fit lowest
pricen. HReoad
my pusrantes!
Send  TODAY!
H. B. COCKLIN

'FREE g
lounl L

NEW
POPULAR

MECHANICS
BOOK CATALOG

Give yourself the 1ift vou need with
il'i'-l"-ﬁlull“l- oxtrn money books.
wvery man who resds Fopualar Me-=
chonies will want this new, Mg (1=
lustrnted cotalog of the world's
BEST practienl booka on trades,
professions, opportonities, crafis
and hobbies., Yoo must ses it to

appreciste s volue. Send your
will intereat pnd onmnze

name and pddress oo penny post
Hnlh nhh!-‘r It=5end TODAY—thia MIN

T ril. Do it today.
R Free copy. State your AGEs SEND YOUR -
School of Taxidermy, 3977 Elweed Omaks, POPULAR MECHANICS PRESS
"'w =7 il o - NAME TODAY Dept. 318, 200 E. Ontaria St., Chicage

BROOKLYN YMCA TRADE SCHOOL

ludi IDe- 10 Alreraft Construetion [0 Welding
!Enag trades Q.ﬂ';rﬁm “AIL:;;! two~ 10 Machinist O Tool and nl.{.'T\IIIIIII j"““ C“UP“N
year day Pre-Engineering courses, 10 ?;-Iﬂ:;f“i_!gilmﬂ'i-umé il S 1117 Bedford Ave., Dept. P.AL
Full Shop Equipment. . :.D Trissel Pre Engtustting Brooklyn, New York Cley, N, Y.
Unexeelled Instruction. j O Meshanical Drafting =
Fireproof Dormitories, j O Auto Mechanis O Talking Pletures Name.....

LEARN ATHOME
Be a Taxidermist

Teal F'EJ'N great Habby u!tm'l'lmre-ii ne profits. Save

P huni]nghrq?ltli-: uunt BIRDS, ANIMALS,

AN fursand hides, Motnt commaon

ﬁsmm into fine grow Wild-game not needed.
by, guickly learned. nmu.[n.r.el

FREE BOOK i1 5580 v

Tuldvrnﬂ.ﬂ. make @ home misedm, have fun and

DFlT from your I-Il'.lllﬂ\!'. Ol relialile u:hmﬂ
puccessful gtodents, Stodents enrn %

F‘RﬁFITS ma u“““lE specimens for others, hl-

Hofrigecatl
Bpeml Privileges. Cheek your IE 'r:mm:n :?m Radlo Meshanle g N T T —
3 on coupoh Lo Fecelve | O Archltectural Dieafting
l'rw liternture. |0 Armature Winding 0O Electrieal

J0A POPULAR MECHANICS



Americn®s hottest instrument! Make
money=—=aiiri fame. Easy to play.
We have drom outfite for every
purse:. Send for FREE four color
catalog: Write Dept. PM-10 nowl

Wm. F. Ludwig, WFL DRUM €O.
1728 No. Damen Ave.,  Chizage, Il

All phnses made easy by unigue
*lgarn by doing'* metheds ni largest,
best equipped school, Full time ex-
perts  give individunl troioing s
Commercial, News, Portrait, Motion
Fiotare, Color, wete.  HResident or
home study courses. Booklet FREE.

N. Y. INSTITUTE OF PHOTOGRAPHY
Diept 49,10 West 3358 NewYork,N.Y. (315t Year)

MONEY =

LEARN miiine

Ruur Blanplifed Ml

CARTOONING

belped 1rala Jamalars of “Terry &

A" W g Our \'.nr. “Winnie Winkls,"
Hh’ lar Fell gn As It Evem Esorat Aptot X-0."
nnd many others. Ears wbils leassing, uum 10s r-:»- Pagture Chark

=i
[ Rl B, ol Full hebadl [EIMTS
THE LAMDON SCHOBL, 4115 Mations! Bidg. Cleveland, Ohis

ELECTRIC ARC—OXY- IEITVLIHI.
‘«-l\.llli!“\.khlff o 54 to 815 . Thae des

by welding

l. o |_r rualenta ik
Arc or Jh_n-ll.linl- Wield
and boards

SIMPLIFIED RADIO SERVICING
Tearn auickly o repalr all radic sots, Rovolu-
thoonry differens Comparisan meihod permits
yaig 10 do expert work almost immediatedy. Xo
previous radic knowledge
needed. Fiad any faule
guickly. Use a serew driver,
pliers, and o piece of wipr—mi
tEsLers in most coses.
Himple, point-to-poiat, peture
murpesiions tell you where to
look for faults and how to
minke the repalr. Covers
svery radio set—new and obd.

COMPLETE
TRAINING

ony 1

In Manual Ferm,
Slee: B4 = 11 im.
112 pagss of tacie,

Batm worn 1 Tiabess.
T e FOR BEGINNERS AND EXPERTS
ﬁm‘:‘mu'.““' Bimplified intreductary job shests will tell you

:mu-hy-m:m how to find radio fsale sod make
proper repairs, Use thess compariscn wests
e nirmrp—d:uum bleeprints vo fix radics in
mimiten instend of hours. Entire plan i stark new and will #im-
pl:f_'r servicing techmigue., Developed by Al M, ﬂ tmnn, moted
engineer, aathor, and radio teacher. Flan Copyrighted

RESULTS AND SATISFACTION GUARANTEED

Take ndvantage of our “Be-risk’ free telal offer. Use this home-
study, money-moking radio servicing method for 10 days withoat
any obligativas. Hes hew [nsy you will learn to repair all radios for

fun and profit. Learn new shori-owis in radio servicing, Omly ithen
you decide 0 keep Comparisan Method I aF Feiurn it and
Yo can't lose, but yoo owe yoursel] & Bt

et & eash relond.
fﬁuk mi this plan. Send coupon todny—servies radios thin wesl,

NO-RISK ORDER COUPON

‘SUPREME PUBLICATIONS, 3717 W. 13th 5t., Chicage, NIL

Ehip the new plan. “ZSimplified Rpdic Bervicing by Comporison
Method " for examination. | am eoclosing SLO0. full price, and
10e for postage. [ must be satisfied or you will refund my money.

I im0 B bk b b h e e =

Addddpreas ., .

Eay wou saw §f in Populor Mechanies!

OCTOEER, 1941

' More GOOD JOBS

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

This complote drawing oulfit, — every
thing to work with,—including drafting
table, drawing beard, supplies, ete.,—

ALL SENT TD YOU AT NO EXTRA
GOST if you mre & Chieago Tech Stodent.

MAIL cOUPON
BELOW

The MNational Defense program and improved business
have inerepsed the demand for Machine Draftsmen,
Architectural Draftsmen, Electrical Draftsmen, bT'ﬂl;}-
tural Draftsmen and Aireraft Draftsmen. The Drafts-
mian EIWB}H comes ﬁI'Et an any new p'h:ljﬁﬂt. ]l:l_ TanE=-
facturing and industry—peace or wartime.

The Draftsman—"The Key Man”
in Industry

No new machines can be built, ne airplanes constructed,
no bridges or buildings Prﬁrt{-d no ships or submnrmea
launched until the draftsman has completed his work.
Real immediate opportunitica exist in Drafting—the
profession upon v-lut h all mnsrmﬁtmn i3 vitally depen-
dent. Drafting is clean, interesting, well paid work.
Btoady emplovment. Investipate tadav what Drealting
offers you! Hel]!: vour country in National Defense—
and help yourself to a well paid job in Drafting.

Learn in Spare Time,—at Home!
(or at the College In Chicago)
With our easy step-by-step lessons, (and the tools we
furnish}, you can learn in your spare time at home, To
prove to you how easy it ig to learn Draftin hy l]m
hicago Tech Method we'll send you a Tﬂf
FREE. No charge for this lesson either now or lntcr,
Eend a post card or the
COVLIEe L IO IIJI.'

reé

TRIALLESSON

Send Coupon

Member National Hoeme Study Counel

MN-202 Tech. Bldg., 2000 5. Michigan Ave., Chicago,lll.
Plense semd me FREE Trial Lesson in DRAFTING
showing how to learn at home by C. T. C. plan. No obli-
gation of course.

31A



Knnw Electriﬂt:f as
Know It—and Get an Expert's Pay!

Experts

What about your future? Who is enfe today? Burely not the man
whe 18 sontented to stand still! Enow your Job thoroughly—pre-
g:'vlf‘: yoursell for jobs ahead. To do just this thoosands of oren

The Croft Library of
Practical Electricity

Tha Croft & m com wlactricnl sfurngor, Ti @8 founded of preciice—oa
$6 yriarn of ahicieslirvn i bagsir—en worh an i e saiinlly theas, 1) b ummed from
-rnlrlr Ao caver with the kind of herd-hesded Iscis you wenb, Wielkkes &5 that tha
= snnlly wnderstsnd i, yob so sound, s thorough, Lhat il b the dally gubds

ﬂ 1;"\1! 1.||.|h|j' n-.li nl..lrh'.nl.l o anginame imlls 3ou the Lh
T |—.-rn.u.u. armatures, cammuiaiors, Sranslormess.
vllfrulu. n'l!.khbul.rdl. nﬂl:ﬂh ol evary iy pe—

wirmg | P il = 3 L ol st g Lo
reqairemante—{lluminstion In les wvwry phass—ihs most im wil mothods of In:.i-
lu—i-mu lump sffects, sie—Bow S0 da & complots mb, Irom sstimeting 5L to

No money down — easy pnrl:n:ntl

Fill in snd msil the eou atinched snd weo will sond vou the entine ses of sven yol-
umes fof ten day s’ enimmlnathn on apprevel, We tabe sll the risk—yon sssums no sblims-
thes, 1 wou decsds 1 keap Lhe booka, ssnd 51,00 b s I‘Iu'u and iha halanes al Lhe ruts
ol #0 n inonthe S khe towjres SOW anid ses cha books for yearssii,

I — - -

EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 3130 W. dind St, New York

Al ma for isn dars’ scuminntion on approvel fhe Crolt Lirary of Practieal
Flaririebir, 7 vois 5 antasipeinry | will sead yop $L00 in 10 daye and B3.00
manthly i"v.!‘ll! tha priee of SI%00 b pabd. 0 mot wenged, 1will ru.un..hr.. |.-m'||-
postpabd. & imsasrs prompt shipment writs plainly and b

Bamae. ooiisaceiisscsiniannns
Tome Address
Gty me BAnbS. o0 sceiiaasieia ' ' 0 tisnrrran

Position. . ... ..

-
- - -

Mame of Comguny .,

e

Prepare NOW 1o earn as high as 23000 to
5000 n yenr as Pilot, Mechanie or Aero-
nanilenl Engloser, Llnnn!:n. trains you not only
for immediate essential employment in Na-
tional Defense, but for a LIFETIME CAREER in
Aviation. BE AN ACROMNAUTICAL EMGIMEER.
Help Design and Build necded Alrplanes. Big demand,
High Pay, Many earn up to £4000 a year. High School
education suflicient. BE A PROFESSIONAL PILOT. Our
Commercinl Pilot Grodontes in gromt demand, Start as
high a5 3000 to 834000 a year. Rapid advancement. All
Flight Troining Government Approved. HBoth
Frimary and Advanced. BE A SKILLED ME-
CHANIC. Linroln's Bu'u'-rlll_'ltul: Appreved
Maochanles Tralning prepares for Gov't. Ratlag
ns A & E Mechonio and immediate employ-
mant with Adrlines, Alrport or Faciory. Big
demand, Pave L1500 to 22400 a vr. MAIL
COUPON HOW for complete information. Learn
nboit essgentinl defefnse posilions now open
I elvillan Avintion.

LINCOLM AERONAUTICAL INSTITUTE
5810 Alrcraft Buildimg, Lineoin, Hebrasksa

Toll me kow I ean prepare BOTH for immediate civillan employ-
manl exsentinl to Natiooal [Defense sl also for s Lifeilme
Career bn Aviaiion,
HAME . .,

ADDEERSE . ., ... ciccicaaiaamaa

OPPORTUNITY TO EARN

$1040 WHILE LEARNING

Available to Qualified Studenls Through
Cooperation of Milwaukes Industries
A most unuwsunl offer to High School
graduntes who must earn tuition and
part of living expenses while prepar-
ing Tor enreer ns Alrcraft Technleian,
Draftaman, Electro Technicinn or
Walding Technician, Choose any of these
four aps to=the-minute prectleal ©ou
and truin for work in vite] defonse indugs-
tries. A few more “'In Service®™ fellowships uﬂgrgd by cooperat-
ing Milwaukes munufacturers atill available, J-months couraes
in Aireralt or Are Welding also offersd, Write now for full detalls
and your copy of “"Uaresr Building'" without ohligation. Meniion

course deslred.

Milwaukee School of Engineering, PM-1041 M.Broadway & E Stale, Milwamkes, Wis-

KE BIG MONEYz HOME !

NEW INVENTION

1 EloctroplutestBrush

New, patented invention makes possible
big carnings AT HOME. Replate ‘1l.|1.|..‘-
parts—woorn arti in homea, u*ur-‘n hotela,
restarrants, ete,with durabie,

coat of metal—with stroke of brus

mimple, gquick. Genuine Gold, Silver
Cadmium, ete, Everything furni

complete, ready for use, No shop

Clear from §2 €o §5 an houorin |
nest. Emall [nvestment atarts you i
Steady repeat. M irlnlrm cau pay fof iteell in
week, Send TODAY for FREE SAMP
and lfustrated BOOKLET how you e e
n life incame from a business of YOUR OWH
bullt upon satisfied customers. Act ot oncel

WARNER ELECTRIC COMPANY
225 M. Wahash Ave., Chicaga, I1l,, Dept. 102

2, Hectro Name [trher

i ni I.II.IIL_ILII.IJ
Dept, W-G0D, 354 ﬂ‘l:rllh '!fu El cimmati, o,

Say you saw it in

PUOPULAR MECHANICS

Send Name and Address Today

Halecied books covering all trades,
office helps, home workshop, spare
tirme work, hobbies, ete. Learn how

to smrFn more. Write
2 todiy.

MoneuMaking
Pay Raising
BOOKS

Catalog . F'F'-lfhl:::luiu
FREE m“n;:ﬁ&v. o

Bay you smw it in Popular Mechanics!

POPULAR MECHANICS
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JUST OUT—new —radically
improved Buescher Saxophone
that enobles you to master tunes

ensier than ever; qualify for band

in a very short time, Then popularicy
plus friends; good rimes; and extra
money, NO instrument equals Bues-
cher for quick resulis. FREE Home
Trial, easy payments, any instrument,
sax, trumpet, trombone, Wrire mday.

BUESCHER BAND INSTRUMENT CO.
Bept, 1010 - . - ELKHART, INDLAHA

MAKE MONEY AT HOME

Susiis e

Amazing rubber mold-making outfit mekes perfect
fexible molds of plapies, Ash lroys, book-wnds,
wie, Molibs cost from He Lo :_'.n- earn., Esch mold
fmakes hdndreds of fove o well up to
E1.000 apierwl b 1] 3
mod easy. Siart prof
« well 10 ELDFes; [{3 '
1'\n|1 mtmmilis, b il I-|I| n! EHLPR thema.
ers Hundy Book™ and list of tuyers FREE.

SO0-LO WORKS
Dept. B-827 Cincinnati; Ohio

Always write your mame and full sddress elearly when
answering advertisements.

e nany

[ Famous Bond Leaders
Bumu Cummins feofures |
an el Buoschar &
Emr Section _,

W r:rm W
il |."'|.'||-'I e

]
“Mald-
Writw

]
]

BOOKS SENT FREE!

OMN APPROVAL—S VOLUMES
ERAND NEW EDITION

Only 15 minutes a day with thess

WONDER BOOKS can preparo
For hg"l'll!llﬂ you for & good drafting job, Draft-
ar mﬂl’t‘ Ing trom slmple stralght nes to lm-

portant complex plans. A step at a

Writtenso you canunderstand  time! Bull b especially for beglnners,

BYETY W “i. well known {nﬂ:mﬂn with aniy pnmndu schom-
neeTs. fnoderi- . Drafting room practice, PLUS
over 1000 pow toth Dinding, ENGINEEHING, made eusy and
blueprints, charts and dia- Sear 400 pages on tool deslen, over
you forn 300 pages on maching design. In-

Er.iung nb in mechanies]l Sudes special volume on blueprint
u 0 daye' frea roadiog with full size actual produec-

coupon lm- Hon blueprints, some 204 x30, na
well &8 guestion and answer shects,

Big Field = Big Demand « Big Pay

tont draftamen are n.ll neaded In all manufacturing lines

at .l]ﬂ o §T5.00 h.-n t th
DRAFTSME HAVE GOGD CHANCES t?’”ﬂ'ﬁmwn.

MNT. Pleasant, Imrd:ull-lng Inrt. cany to ]um anil do.
igiiokly with those broks—eend coupon for & get and see for yuuru:lr

]I.nl pEar's consuifing rereice now pieen {0 all duyers of fhis
famouy cyclopedia of drafting.
AMERICAN TECHNICAL SOCIETY
Publishers—Home !Etud'jr Cuuru-

American Tochnical Socio nl-pl'.. orie, ﬂrml-l...t “Ih EL. cmuun. III

use if you ma
you
mediately.

!E’i?l’ﬁrlulhi d:ll:::lr E?.Irmu 'f: ‘ wl:;ET'“ % h:l Il:l anrs
nwe -E dny
tH M‘ N L] .ﬂjd

III qu

F e TR,

TPJ:-hI..' l!trch I‘G'H-I'E llp_lhl I-H mﬂﬂlhl -r-pln!-r ' 'nnlul and mddress and

OCTOBER, 19041

Do You Make

these Mistakes

. in ENGLISH?

Sherwin Cody’s remarkable invention
has enabled more than 100,000 people
to correct their mistakes in English.
Only 15 minutes a day required to
improve vyour speech and writing.

ANY persons say, "Did you

hl:l-l' from him today 1"

They should say, “Have

you heard from him today 7" Some
apell “calendar’ “‘ealender™ or “'ca-
Innder.” 5till others say “‘between
yvou and I instead of “between you
and me' It ia an.l,uhunhin;r hr:rw
often “who" is used for "whom,"
and how frequently the simpleat
words are mibspronounced. Few
know whether to spell certain
words with one or two "“e¢'s” or
"m'8" or "r's,” or with "ie" or Vel
Mpst persons use only common

words—colorless, flat, ordinary. SHERWIN CODY

Their speech and their letters are lifeless, monotonous,
humdrum. Every time they tulk or write they show them-
selves lacking in the essentinl pointa of Engliah,

‘Wonderful Mew Inventien. For many yeara AMr, Cody studied the
profilem of crenting instlmctive Lablls of wsing good English, After
countless experiments be finelly Invented o simple method by which
you ean sequire a better commend of (he Engllsh language In only
15 minutes a day. Now you can q.lnp making the misiakes which
have hesn hourting you. Alr. Cody"s stuslenis have secured maore
Improvement in flve weeks (han previcusly had been obtained by
similar puplls in twoa years!

Loarn by Habli=—Mot by Rules. Tnder old methods rules ore
memarized, but correct habits ore mot formel. Finally the rules
Ihemeslves are Torgoilen. The new Bherwin Cody method provides
far the formation of correct Babilte by ealllng to youf attention con-
atantly only the mistakes you yourself! make.

(me of the wonderful things showt Mr, Cody's coures Ia the speed
with which these habit-forming practics drills cam be ecarried out.
You can wrlte the answers to B0y guestions In 15 minotes and
eorrect Four work I 5 mlnutes more,  The drodgery oml work . of
copring have been onded by Mr. Codyl You concentrale always oo
your own misfakes until 1t bocomes “secomd mabure’
wrlite correcily.

FREE—Book on English, A neow book explalnlng Mr. Cody's re-
markables method Is resdy. If you sre ever embarrassed by mistolkes
in grammar, epelling, punctustion. pronunelstlon, or if You cannsd
Iisktanlly oo mainl llle exincl words with which to u:l:nrﬂu youir [deas.
thies mew Ires hook, ""Hiw Tou Can Master Good English—in 15
Minutes n Day,” will prote & revelstion io ¥ou, Send the eoupon
or & letier or pomtal pard for It new., No apent will &sll. SHERWIN
CODY ECHOOL OF ENGLISH, 510 Searle Dullding. Hochester, X, Y.

o -

Lo speak mod

SHERWIN CODY SCHOOL OF EMGLISH
510 Searle Building, Rochester, M. Y.

Pleass send me, without any obllFatlon an my port, Your new
I':rele boak, “"How You Can Master Good English—in 15 Minutes
a Day.™

Mami ..

“Please mrint plainly

Address

O iIr 18 years or urider cheek here for Bookler A

33A




Jobs for MACHIHISTS
and bigger pay for men who know their work

This home-study course givea you the practical facts on
modern machines, up-to-date methods, you need to advance
in machine shop work. Take n.d.un‘hare of the other man's

experience ag found in books, solve your problems,

inerense your efficiency, with

The AMERICAN
MACHINISTS’ LIBRARY

6 volumes—32168 pages—2516 Hiustrations
(A combined home-study course and reference library)

Thlu tibrary of machine shop practice was written for practleal mef,
1t g*ves you the best methods for every klod of machine shop work,
It !'uIJy e:p'lnlm lnthes, drills, and other machine tools and thelr
oper, 1, automatle serew mochines, i il fedds, pear design
ﬂul |.rudur-:l:.m s and fixtufes, punch and die work, motal Burfac-

E. &ta., ate. Plainly weitten—ceompletely Hlusteated—the best kind
of help to the machine shop man who wants Lo sdvance himself.

Mo menesy dewn—special price—easy paymants.

r-l-l-l- __________ T T T T

I EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 110 W. 42nd St., New York

Send me for ten days' examination the American Machinisis®
1.50 in 10 dayvn aead
If nol wanted,

Iibran.l Ir ul:ill'm'l:or:.- 1 wIJI wend wou 8§
’ 00 monthly untdl the pr af B19.50 18 nafd,

will return the books Ta Insure prompt shipment

write plainly and fill in all
L L R R I T i e T R
Homs AEreEsS. « ¢ v ranssssaasaasanbansansant aesnasnynn
City and State. e S e P T R R
Poslthofl: c s covsannonasnsasaannrnermsssgssdantsasnaas
Name af Cum;lun;r ..... smasmes PM-10- JI. '
—— - d—“-_-hﬂ--—-

EARN TO DRAW

—at home in your spare time
The fascinating field of Art offers commercial op-
portunities to men and women. Trained Artlsts are
capalile of earning 830, $50, $75 a weok. We teach
Fouu right st home for a successful career in—

COMMERCIAL ART !LLUSTRATING

CARTOONING
For 27 years W, B, A&

in An=WHY XNOT YOUY
Wrile for Dooklet"

gracuates have been “'making good"
No previous Arni umﬂicmq:
R

NECEREITY. Art for Flessurs
Frofit,”” fully descriles course.  Ineluded
with tralning xre: Two Art Outfite, Life
Clagr Hook, and booklet “How Ta Sell o
Your Art Work™. Mall eoupon, J

I
] Washlagton School of Art, Studlo 12107 =
i 1115—15th &t., N. W., Washington, D. C. i
I Yea! T am interested in learning 1o drow, Plense send me infor- I
I matlon a your Free Art for Pleasure aml Profit.'' I
I Name...... Age -1
Address ... RIS |
! L &1 | — o R vt aitesrons I

IMPROVED

TO PLAY

& World's largest manufacturer an-

noonecs sensatjonal improvement in Band

Instruments. New patented VOCARELL

rivolutionizes tone effects. Ensier to pluy,

You'll develop talent fust with these new

Canni. C Im:ll.'.- of warld's greatest artista,

& Sew your dealer or write todny for FIEEE

, BOUEK and home trial, essy payment
ﬁ[ offer, Please mention instrument.

. 4. C{h‘\.h Lead, 1081 COMN BLDG.

khart, Indisns

smp lmgraguwgers

"\-..J-I vals

Nuhi‘:l[e Aulu DIEIEI 5:|:w| Dept. 75 MNashville, Tenn.

LELTRILIT H&"‘n‘!ﬁ

Electricians are needed sverywhere. Hollywood studios alone
claim shortage Z00 men. This Is & live money making profession.

Learn st home, spare time. Essy payments. Selective Em-
ployment service. Write for FREE Bulletinn Ne obligation.

AMERICAN SCHOOL
Dapt. EET45 Drexel at 58 5t., Chicage

NEW WAY TO CHOOSE A CAREER

T"D.'l"f :ﬂglru B job or chopsing & earesr s oo longer & his-ae-

I.FEI'II'::E:!;ECEE Science can sow aecurately detsrmisg for you, in ad-
wnpes, jus Ly pe Trreis st
FO8 Youi q t B:IHI L umr*:l; -urn:::r pu-::-’:i“!: FH.'F'I\'. bmim
saplalning Lhis mew proven way 1o grén

Voeational Guidanee Assoe., Dept. 110,305 W. Bth Bt., LnAnnln. Cal.
]',aal'n At home—In spare time. Many overcoms
ccrunaeru.mlna: wer, this eagy way. Write

“gtuge-fright,” gain self-confidence and In=-
for free bookiet, Heow o Work 1¥on-

Pﬂ ders IWidh Words and regulFémen'ts.
Martth Armerbcan Inatiiute Diapi. 1E5T
1115 Michigan Ave. Chizspe. Hilnaiy

Short-Cut Mathematics

COMBINED WITH

Practical Mechanios ﬁ?ﬁf/ﬁ'rﬁé’d’

EW 2:in:] reading course! Now you can learn the
gpesdy, simplified system of calculstion used by drafts- @E

men, cngirsery, MOoURLEnds, “moster mimds” om
stope. Learm easy way io mu]LlnI:rI figures by 4 Bg:
ured wilthout using ;;;;I wned malisplicaton; add
long cofumme of figeres u... ||;h|'m.'n‘ whort-gul methed
Learn homegowes, dide rule, microengher, kgasithm, wend
essure, pusties, ele., cte. Large ilusimated volame com.
e wich arawers, nrnl:.- 51 posipaid. Satsfaciion or refund.
~Amaze fnends with your mape-hike mental powers
ﬂmmilhdlﬂh...m“ m'l'l.'ll]l‘l'l
] HLWIN-.MHlMIELDIPt K-100, tHr-l:I
| Prease send free details about 'ShrnH:ul M-nhmllnlcd -
I Practical bechasocs Simplified.” Na olligaton.

Say wou sow it in Popular Mechanics/

POPULAR MECHANICS



Foremen/

Increase Your Paye
%I:dmatmmmr uﬁuﬁbﬂﬂnnth&hb %g
n real money=maker l'w Yol ]-I-cu't:'u wh

: Hugo ]Jmm-r

Me:-'er Bloomield and & number of o ermﬂ"mw o had
woo distincilon in the field of produc englneerng

Eathered, analyzed and o pid I’nr T-uEquﬂ the nmm—-

once of swore tham 5, pracii i g

fine of indestry. pon. thia

lErl:ld' oF T T
ml.eﬂul they bufl

covering
m:ivnd two prumanaum ln-d a ‘Taise’ In uln.rjr al: 25 a
mmm' —* !!m.-u

- W [I‘Munl-'lm of mr L i
Rt EA G PR
uﬁﬂl—l—ﬂ EXTENSION UNIVERSITY

Institution
Dept. :m mF CHICAGO

adia Servicing—Amateur Code Closses
dmn cs—1 yi. day course; 2 yri. eve.

A“TO MECHANICS RepoiElectricity,

Shop rlm:iplu
AirConditioning—Refrigeration—Motion Picture Operoting

DRAFTING (Mechonicai Draving—

Blue Print Readin l.
Y. M. C. oy

TRADE -lu TEGI-IHII.'.AL
" § W, Eird S New York,

ITALIAN AGCORDIONS

ﬁ:ﬂuﬂ ¥, m'ﬂ’;.m u.mr a blm-l. ﬂ&'ﬂ hﬂ

I’TA.I.IAH & samm .l.l'.‘-l: Eﬂ
33 W. POLK & CHICAGD, ILL.

GOL & DIE IA5ine

DESIGNING

F#hlhlm Trade, Machine Drafting and Design. Practiesl shop traim-
ng ko the world's Industrial center. Welte today for full information,
HATIONAL SCHOOL ©F MECHANICAL TRADES
Dept. BIE W, Lake Bi Chizags, ”!

Do you want

. . to go to College?
.« OF to enter a Profession?

uch axr A ceonniting, Architecture, N II?:‘I?H»;P LnHrrg,
exching, Social Work, Ozfeopaliy, iy m]'mr'!
Optometry, Embalming, Chiropedy, Law, Hagiﬁm efe.)

.. Or get an Office Position?

To get anywlhere, you practiesily '\ﬂ:ﬂ‘ Andsh High School
FIRST. You can complete our simplified | |f|i Bohool Courss
in BPARE thme at home, 88 FAST &g your tme and ablities
permit. Equivalent Lo n--duiw:i arlinnl Work=— pares you for
college,  pro-professional  examinations, busioess, Industry,
Btandnrd texia furnlshed. Diploma, COredit for H.S. subjec

nlrendy r'llln'lili'bl.'fl Single subjecta If dealred. Low tiltion, easy
TErms. .‘LI:L'Pr can Selool, Chicago, ost, 18T—endorsed by educa-
sb your high school education NOW, Wrile TODAY

High School Course
at Home _Many Finish in 2 Years

W American School, Dept. H745, Drexel Ave, at 58th St., Chicago, I,

= Gentlemen: Send me FREE Informatlon covering speclal train-
Ing In subjeats checked below, XNo obdigatlon on my part.

OHigh School Course OMesel Engineerin

[ ] Accounting and Auditing ODraftlng and Desdgn

E CArchitecture and Bulldiag DLiteral Arts

Automotive Englneering OFrivate SEEI\EE-II'J'
] OBusiness Management OMachanical Enginecring
viation adio an evision

OAviati CRadi o Televisi

B OEicctrical Engineering DSaleamanship

B OFElec. and Gas Refrigeration OBusiness Low

B DOAir Conditdoning ORetail Merchandising

PO e e e

R T L - S T

DCTDBER,, 1941

Get this WELI]INE [llITFIT

PRACTICE ON YOUR OWMN WELDING MACHINE

Without an extirs penny, you gel this complete new heavy
duty Industrinl WELDER . . . resdy io plug into light
socket . . ¢nr-1]ll-=-be wlm electrade holder, welding cable,
ground -cn.'hlr groand clamp and generous supply of weld-
ing rods, bcnminl: rods, oarboa, eté, Thiz General Purpose
Welder works on iron, steel, cast iron, tin, hrass, hronze
and other metela, You can weld bumpers, fenders, bodies,
fromes, cylinder blocks, ete. Does farm, factory and home
repairs. Without previcus welding experience, othere have
mude a8 much as £10.00 to £15.00 a day in repalr jobs.

The WELDER Is the “Man of the Hour"

The WELDER s helping to win the Battle of Nailmu.'l D=
fense. Welded ships are lnunched faster .. . much
leas Lo build than 1hn.- wlder In foct, new shlpbulnldiu
yards will weld at least 90 % of thelr ships . . . becouse
Welding mokes ships speedier and bhatter. “u!dluz is nlso
revolotionizing the production of bombers, parsuit plases,
ulnd chumltr all other types In our rnprw expanding
alr force.

There’s GOOD MONEY In WELDING

The Welder has plenty of opportunitics to make money in
ropidly expanding peacetime industries right in his own
home town, Welding iz being dsed more and more to repair
automobile parts, farm equipment, building matecials, sto.
In fact, Welding offers an excellent opportonity to get into
business for yourself at little or no initial outlay. Moo=
facturers of Welding equipment are glad to assist you in
geiting started,

Get Started at Once!

Loarn on dt'nern] E‘urpove IIl-duulrhl Welder 1liustrated
—aunplled to you ne part t'vur 'u-D1.l.I'H! Use this W't-l.llrm
AL to earn while Imrrl.lnx [

TRIAL WELDING LESSON

FRE Send Goupon

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

W-801 Tech Bidg., mlo S0, Michigam Awe., Chicago, 101.
Please send me wit i uhl!En.thn free information, imclediag

Trial Lesson and Indastrial Welder Offer, on how io prepare
for a betler paying job kn WELDING,

MNP, . cs smasrmrnrenrsedcasinainsddBadbamband nnanedd
AdAFBEE . . . s smasmarEademserssssaEERI A ERdERR TR AR NS
MRRRI 0 o e e o o e  w EE Hinte

LT S I T TR S ARE coann aw

Say you saw it in Popular Mechanics!
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Booklet Free Highest References
P AT E N I Prompiness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawver in the latest editions of the Rand-McNally Directory
of Bankers and Bank-Recommended Aftorneys, published by Rand-MecNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Service Co, Bnitan Mass.;

and the Snow-Church Directory Co. Lawyers List, published in New York Cltsr

WATSON E; COLEMAN, G T o brc.

INVENTORS PATENTS—TRADE MARKS!
PATENT Youn IDE“S All eames submitted given personal attention

SEND FOR FREE BOOK sl ' ol i an;fndm of Conception’ with instructions

use gnd “Ec.hgd'ula ﬂ;' Fovernment
HOW TO OBTAIN A PATENT and Attorneys” Fees"—FREE!
Weit ten bya Former Mamber of ths Exsambn-

= LANCASTER, ALLWINE & ROMMEL
ing Corps {1922-24) of the U.3. Patent Office. i : Patent Low Offices

!Iruuw-ntt:-“w::;:;! ;Uﬁlfidﬂ_ youshsuld e f 412 Bowen Bidg. Washington, D, C.

i i llli-t
M1 l.l:;di s to pet

in i luabia Informa=
tien pou ahould have. Ot talls you fully hetw to eitain & INVENT R "‘“" R it [“ﬁ::l
Eoek yau will a I'd" oy -n':i“nl'“l., ":’;’.}.*.‘--“r‘.," o ﬂmlnulmpllbutﬁm
Focaive B B nven| . an
STy cazs emplly xne ot gk Sy ke g facts before applying for patents, C-u.'r P-unb-sme.

fidential Servicer Your cass will be personally handied
only by m Hegistered Patent Attarne {lb o is aleo @ Former
Member of the Examining Corpe of the U, 5, Patent Ofice.

LACEY & LACEY, Est. 1855, 635 F 51, M '-Mi 'ﬂmmﬁ.
All eommunieations confidential.

WAIL COUPON TODAT fur FREE PATENT BODK and RECORD OF WVENTION Ferm, PATENTS —TRADE MARKS
c A H L M I L L E H Tersomal leiter in resly to Inguirles—8ave tlme, send sketch and
descriptlon of dnvention for patlmaie of costa, Strletly confldential.

REGISTERED PATENT ATTORMNEY HEREERT M. BIRCH, Registered Patont Attorney
FDRMEII MEMBER EXAMINING CORPS U. 5. PATENT OFFICT Vistor Building, Washington, 0. C.

:Hhﬂnrhnt_:t.lﬁ-! New York City [ - BUCHSTEIN'S FIBRE LIMB

| St
HII..I..EE BUIL ‘HG. Dapat WASHINGTON, D, C.
Disinks & P Wolk naturnlly—with
I “Hecomd Im Ll -.'“ = o i1 el I thig light, u!rrlni: EOrréct
schaleiin- Misdcall fit, COMFORTABLE
I NAME l RaGeprn e: B limb, Braces for all da-

............................................... Minneapsiis Minn. farmitiea, Falr termas.

Tkl PSORIASIS

- -
BE PREPARED! RN TO SHOOT TH BENJ IN PSOTRIAZLS SulTerers: Pixacol has hrought results when

H%:%:O everything else failed. Applied externally, dries guickly,

convenlent. Try regular$l bottle without investing a cent)
For Tarpei—8maill Game=Campini—Gaukran.

PIXACOL CO. Dept. M-2, Box 3583, Cleveland, Ohlo
tesd=Arourate=Practical—Econpmicai—Sate — Clean | .

i o ke Mt RS R R LEARN AVIATION DRAFTING

;.;1 Mo Brmoke o . Bolt Acthian—=Hammer Fire
Tri
the baoming m n isdwetry throagh draluise Former

givea those facts; sent fres. Trade M

Tl BN L duitle dhot vml. 177 or 23 rifled—with SO0
pelivies E1000; Holsier 2 l:l“ Albn a compiete e rr 1

Benjamin Genuine Compressed Air Rifles for BH and ca

, T op T2, :Nn digerine Tequiry d from dealor of factory, 'I.ﬁ'rlt- oy

for tomplete iEcatlons amd fres targets Made in U, 5.4

BEERIEMIN nm 'III'L[ Co.. B90 Marion !-! ‘St. Lowis, Mo., U, 5. A,

OF Eﬂ!?’! and OTHER USEFUL
INF TioN .ll'#ﬂ"?' .P"J?Eﬂfﬁ

EI.IEEHEHPI.IHD’I‘,{. | ‘"*“”"*“:':__._H_

INT ES8 aTroMAL BLDOG

L .
ior —Sataiy Loek~Hand Pump. Biagle fhot Bl with
Awisthon ket wil prrensally tesch vom sl Bomas

Iy Avistion

nﬂa.n are dangerous and may be very prompily ns to It.u?mtmlamlhr and u'rlrJ l L F Rnndn[ph 202-D Victor HBldg.,

My personal servica REIUrEE FOU & copy of l'n:y ~pagce bookbet. O, IT Washington, I,

m-u pt action, strict cunnlﬂ.r:nnz-. and & y0u prefer 1o rend my tooklet fret. mall Flease send me at onen, free u,”w your 72
ml.ulml.un of I suggest thae you the attached coupon at once. 1 will also

il v deawing, or Sheceh send my -Eecobd of Inventow farm, | Pase booklet and “Hecord o Tprm,
-.nd dumptlun of your invention, and (Cwver 38 years experience as a Reglstered |
$5.00. I will make n search and report Patent Attorney.) b [ 1 P

A PERSONAL CONFIDENTIAL PATENT SERVICE— [ e
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RUPTURED?

Get Relief This Proven Way

Why try to worry along with trusses that gouge your
flash—press heavily on hips and spine—onlirge open-
Ing—1fail tp hold rapture? You need the Cluthe. No
leg-strapa or cutting belts. Automatie adjustable pad
holda at real opening — followa every body move-
ment with instant Increased support in case of sirain.
Cannot slip whether at work or play., Light. Water-

roof, Can be worn in bath. Bend for amaszing FREE

ook, “Advies To Ruptured” and detalls of liberal
truthful &0-day trlal offer. Also endorsements from
rateful users im your neighborbood. Write:

LUTHE BOKNS, ept. 31, Bloomfleld, New Eleruu

sy ENGINEERING 1o

From A I::hlrhud &"ﬂ‘lw Institution

Conducte h’;m. ndérice
Dagris m (5] BNGWWIHHG wil, Meehankeal, Denlilne, Aechi-
Eocturnl Elwe, Hiaam, IHessl. Asronsu R.llllu Brruttwml Mining. Indos
Erind, h'u'. beiroloum.  Marins, I'rlp-rnlun Al Ceaditioning J.F icall,
Artsi  Hel L #HM& cation; Publie Health: Aedicsl Jurisprudesce
o picn; Colems ey . Gaclogy: Fol. Sesnea; Theologs: Law

Sherigan Road, Chicagn

A 3 T
Mekinley-Reosevelt Foundation, 4510-TF,

MACHIHISTS i
Most =erious bottlensck in oor re
hinists . . . Tool and MMe Makers.
at eguiprent. Low Fee, Day and
for free factz, No obligation.

MECHANICAL INDUSTRIES TECHNICAL INSTITUTE

5189 So. Western Avenue, Chicago, 1llinois

MACHINE OPERATORS

ar ment s lack of
by metunl work.
fig C¢luszes, Send

TRAIN FOR TECHMICAL RADIO WORK. | give you bell Endio Egmipment iscied
Ing Taster, Radio Toaks, 145 Radio Farts. You do over 100 acival experime
You are pre-coaditioned with Radio repair experience right In yoer ewn ho
FREE: Write for camplete etabls in sew calabeg “HOW T MAKE MONEY IN RAR
SPRATRERRY ACADEMY OF RADID, JLLRUniversity Place, M. W.. Washiagion. 0.C

T Jorexamination |
* This brand new r\'r'knp(ﬂ' HAVIATION |8
just off the press and 13 the finest, best Iustrated
and moat complete gyclopedia ot this subject wi
haveever published., Beautifally bound in modern-
Istle washable cloth. Covers tha whole Aeld from
frst princlpdes of Dight throwceh latest 0y pes of ehs
gloes, melesrelogy, wlrernlt instruments and how
to rend them, gliding, parachute packs, ete. Every man Interested In
ﬂrl.l:lg. whether amateur or expert, should have these books; sent
free exnminptlon, oo mopey down, bo deposit,

Wonderful New Field

Natlonal Defonse has opened up tremendous opportunities in Avia-
tion. It is the fastest ng Industry today. Huge new planta are
being built. Get into this field now. Send the coupon for free exami-
natlon. Get this brand new up-to-the-minute eyclopedia NOW.

American Technical HT1S
Brasal af B84 ¢, Chicags: o
Bend for 10 ders’ t b new § voluome sek, Aviaton, | will pay e e

o et oL S Yo e o

[0 s month antil §18.50, the tetal price, Is paid. Send brand Bew edi-
tloﬁ which includes Avintion Bloeprint Bssding and free consulting service

for eme year.
e P e e i St L BN S PR
Addrexs. a . Eemmmanns

Flonss lll-hfh -l'l—'. !l;n vrrllﬂvr-' 5 nEms l-ml -l-#lma
mnd thet of st lesst ons b -1-I1EIII a0 & & rﬂiﬂmﬂ
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MAKES PATENT
_FIIDCEDU]!E EASY

Protect your ldea—see
how Iaunrlnnu are sold
—with the help of this
froe kit of books! This &b
year old patent attorney

shows you how mnd
provides you with &
special “Certification of
Inventlon® form-—your
HArst Important step in

patent protection. Hero
are the answers to all
your questions—yours
for the asking. Fill out
coupon—mno obligation—
absolutely froe.

START

$1260 to
$2100 Year

Prepare Immediately

for

EXAMINATIONS

Thousands appointments ¢

II. Fl Franklin Institute
el L Dept. B156
Men—Women i Rochester, N. Y.

#  Gentlemen: Ruwh to me
Givil & e '}'”ﬂEE-Guf charge, h}int of
ivil Service » U. 5, Government big pay
¢ jobs. Send me FREE 32-page

Book FREE & i]:.mk :En““ihmd' un]a':ien-.f' Em:a.-
: tions, hours and work. Tell me
-[;-I-I:‘;L Coupon {Pﬁq how to gualify for one of these

joba,
SURE y

g 1 TR T e L OGN e FU T S )

#
y
'
,“ B e

Say you saw if in Popular Mechanics!

32 Page s

3TA



“RED HEAD” BOOSTER

AERIALC

|"|"|'| THIS CH.ﬂSHS ( For A Limited Time Gn]q]

Rl-':

—— messT

SUPER BAND SPREAD CHASS/S/

#ar JW.?".? Miﬂs |
NOT JUST 4 BANDS ..

20 TIMES
EASIER

1o $90 TRADE-IN 542" ecer
5 I‘HZ Models
yenr, inchuding=—exelusive (In popular-priced radios) HAND
\ IOETAE
\ 'I:\rlf teday Eﬂr big. FREE 'm :I-n. fea-

Y’D‘U GET the whn]e:nh: ful:lnry -t0-3ran ]"d'h.'e
COMPLETE SI'READ TUSING which makes Midwest radios 20 times
With spt-ﬂkfr Tubes, Push turing many beastifol 1942 factory-to-

NOT JUST 5 BANDS , BUT ...
9 BA N Ds PUT THIS JI"’EH" m:srs
when yoa bay direct from Midwest-—you save up to §09;
— 1 you seciere g0 much mese in performance amd In s 1 0
eqaier to lime, Enjoy f
CHASSIS P :J'I“'“ITI‘.'FI"]IHn‘l!l::i:hl‘ﬁt.tl s l'll: :‘I.
Button Tuning . . . Mogna o T L

{on six praL 5:A|.Es} I YOUR PRESENT c‘..dﬂfﬁf?'fl
realism. Midwest offers many eensational new features, this
plaring B, 11, of 1 6=Cabe rid
Tenna Loop Aerial ... Changlng Hedio-Phonegraphs, Home-

R'“d‘f To P'l.lg In and Pl{l'f Tecorder, ete.~—from $12.05 o $312.50.
M (TR TR

’ 16 TUBE SH':IFJEFELAT :IGHITS

FILL IN COUPON AND MAIL TODAY OR JUST

SEND YOUR NAME AND ADDRESS ON I#+ POSTCARD
' ¢ o
- I
i MIDWEST %4z)RADIOS |
I MANUFACTURERS OF QU'R-LITT RADIOS SIMNCE 1820 :
Acowst!-Senic Lnurru; with : Midwsst Rudio Corpenition I
Yielin-Type *“F*'-Slot Sound- Cincinnatl, Obic, L. 5. A, Nama,.... I
ing Board .« Bpecad the | Dept,, [5-T 1
o High Fid I' y tones sclentifie- '| Zend me your new FREE # E T IR N TR P T Ry ]
ally throughout il room. | Catalog, complete details of |
T RADIO CORPO ] your liberal 30-cay Trislofhr  Town..... . Etate
'nTwEs 15-C CINCIN HHI.I';.IJ‘.I-!JHIN“ L and factory-lo-you prices.  Use-dpmiy Mllt Ewny E.n':l Hmn I:I'rth: pere [ 3 lm detallc |
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WANT AD
MEDIUM

CLASSIFIED
Adverlisements .

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in Novembaer issus, copy should be in our office September Bth

MNovember issue on sale October 1st

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

make and save money.

YOU'LL PROFIT

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

Chicage, llinais

!‘Mﬁ,nll letker on
file In our office)

Popular Mechanics Mogazine

Gentlemen:—We have been advertising our merchandise in your
classified section for the past 12 years and cannot praise your pub-
lication highly enough os for as the response in inguiries is con-
cerned. Qur investment certainly hos brought us good returns.
Furthermore, we know of no other publication that has done aos
much for us a: Popular Mechonics Maogazine. We invested pen-
nies ond received $555% in retumn.

Yery truly yours,

SEE JAY BATTERY COMPANY.

AUTOMOBILES—MIDGET CARS

ntFI'DHD!IL‘I Racing book, fifth edi=
iMustrated. Instructions oo

frames, engines. Ford A
and H mnwninu Fi-.'n.u A.M mIﬂ.

cars. $1.00 tpn.iu tlIE{'JDD m
g:lu "Dept. M:nd:l.lmﬂlh. Cincinna
@,

T BUILD Your own tractor from second-
hand automobile parts and save money,
You ::l.nt- % wrong. Write Nolan's Ga-

B

rage, Eay reham, Mass.

FLATING ﬂut:ﬂu I'm' nuto parits. Can-
nect to a battery hn.k.l used. Pree
particulars nnd Ounmetal Co.,
Ave. J, Decatur, 1 |r

AUTO TRAILERS

mﬂx&%‘fﬂﬁgﬁm l'n.run.inu new Jim
trailers. Catalog 1De, new edition of
Trailer Bullders Manual and catalog of
I.H.: ;;.lmll.cl and m;l i l.E I"I'II e
raller Supply
5130-A Pﬂ!tnng t.. Wausau, Wis.

WHIRLGAS, §3, Bpina and vaporizes §
mile per mimite flow of carburetor mix-
Lure, Clunrl.ntud ilemge inmcrease 0% 3

er 10%. 1’ ur: give make, year.
[¥rench instalis 15 minutes, John ﬂmlr:r.
Manufacturer, 6719 Loraine. Detrolt, M

BEAL-MATIC Reconditions motors wlL‘h—
cut new rings! Devercaux, Box 2I13-J,
H-l.ttlu Creek, WMi

ARAGES, Boats, trailers, Made guick-
'i:r thu y with metal-mesh, brush and
eecret mixture. Formula $1. Conners, 16
Brown, Darton, Ohio,

R & R llI: Co., Andersan, Iudianl.

FRacing _cars speed
ment. EI. & JﬁhFuel chart 'm'.'. lu-
structions $1.

10 TIJ- 15 H.ilu. maore per gallon, :-m-li-
in; horse Use Camra Pla

er Incrense.
or Model A, §1. un nnd stamped m—
velm to Eay Eaton, 11 B. Austin Blvd.,

Chicago.
MIDGET
now. Catal
Ilu--mc.

l.ﬁﬂ up

H.'l'JJJE

torscooters,  Build

‘mu:lddm kits, plans, Bup-
g-p' list 50 used mobors priced
meu. matorscooters,
ah1ppu dgets, Dox 543-H,

PO ﬂm and  mechani

how to make your old brakes 'lurh like h.'r-

drlu].l.ﬂ Htop chatter, groans, Costa

an §5 bill. Free details, Super Bn-h-
Company, 4032-F Lake Bt., Chi-

INCREABE The horsepower of your Ford
VE from 85 to 128 hp. without iun-un'.hlrl-
ing. Bend $51.00 for detailed. simple In-
structions, Power Associabes, 0, Box
B0l-A, Wilmington, Delaware.

AUTO SUPFLIES AND EQUIFMENT

MOTORCYCLES, BICYCLES, MOTOR
ECDOTERS AND SUFPLIES

'TﬂE'r Bimpl dudﬂ e, lfr i 's-I El#t.:
%, . sturdies [T
avallable. wrlesup:p parts Llres, mfn
motars, Liternture, drawi l::nm.ef
Oycle Company. Box 3033, Wis,

SEND 10¢ For Handbook of Inlnml.unn.
Lizts new and used parts for Indian, Har-
ILE'IF Ex-Hen. Bootz, 623 East Grand, Des

nll.n.u. Town,

BUILD Power scooters. mideet cars. 'Wa
supply tires, wheels, motors.  Lowest
prices, Send 10c for plans. ete. Bulld-Ur-
Own Devices, Dept, 10A, 538 North Park-
lid.e Chicngo,

HUTQRUYUUETB We oan save you

money on parts and accessories. Bargain
list and dtﬂl free, TMlustrated Henderson
list 10¢. Triangle, 1111 Washington, Chi-

ALLOY Piu-l‘.ww—ﬂ B0. Harley
Henderson, Cleveland,
ders Hrrmmﬁ uomﬂ welded, new and
llMd Catalogue and wings
pln Ba.l nlk, B11 N Dth, 8t. Louls, Mo
MD‘FDRO?EL'!!- R!nm:ltluomnq Hew,
used, parts and mccessories. All makes.
Large stock. Bargains, Illl.lutrlm catn-
log: 16c, Indian Motorcyele Sales, Kanass

City, Mo,

MOTORBECOOTERS, Ilid_u::t cars! Eas-
ily built. Complete plans and literatura
on wheels, tires. motors, Ltransmissions,
eie., 100, Honsakers., Masontown, Penns.

complete stock, New snd used. Wa ape-
clalize an mall nmem ¥ hat do vou n ?

Indlan,

B.ﬁ.RI:h'.INE-—WeIdEﬂ oompressors, bit=
l.%ll'l-. car washers. Liberal trial,

rite _Hobart Equipment, Box

H-Il]].! , Oilo.
HGECIH.CI&U Cures battery corresion 26e,
Pres llterature. Aristo, infleid, W, J.

1841 IONITION BSupercharger $1.50.
E G Sales & Co,, New York,

RECLEAN Used oil without cost,
Heulars, P. Gerwin, Fairview, Qkla.

OCTOBER, 1941

Par-

AYIATION

PAN-AMERICAN School of Aeronauties,
er Btreet, Miaml, Florida.
af  aviation botber,

1. EBMDEBL r rupnlr:lng:
ers, BFD. No. 1. r: uﬂh:

ERS—0Original
rices, all types, sl

La

Alll—rmg Ford-4A :nn'u-ruon n .n-.h.
instructlons simplifie ﬂ tplane
Irllhntgre. I_'II.ID|111'DF. B'l:l.ndud Mrucrl.tt..

BUILI:I And toreyele
mnm]ﬂﬁe rhnm:'w}u
wrnnm $L00. A

Bn: I'I;I

PHOP‘!LL!RE Alrcrait supnlies: con-

version parti—hodel A mobors: American
flea airplenes. Send 28c for illustrated
literature. Universal Alreraft Co.. Pt
Worth, Texas

BEAUTIFUL Aviation wi 15c.  Or-
c“hrnum tnﬂn —aupply limited,

Free—
ation BI._EE“EI novelties,
EIBI%. Dept. 18-155 E. Z4th 5, New York,

bopks, ;nnl:: elo, |I'.. ation Com-

GET Inte aviatlon! Earn $2000 to $5000
n ua.r RS ?li'ml mechanic o Asronautieal
engineer, rain you and assis d-
untes in locating elvillan
sential to national defense. qw
roved, rite for

Bchoal vernment A
information. Lincoln Airplane & Hﬁinl:
Behoal, 2008 Alrcraft Bldg., Lincoln, Neh,

BATTERIES, GENERATORS, ETC.

GENUINE Edizon batteries for ]Ig.‘.t.
power. Mon-acld. Fifteen year life.
year unconditionall !T.Iil'lntlt‘d
ces.  Complete ]%h ng plan

£ .
terature. See-Ja ompany, B2 Sterllng
Avenue, Yonkers, Now ‘met

EDISON Lifetime storame batteries for
llgt and power. Eliminate acid Lery
All ur?ddl re-

B Euarantos.
barllk un!ullnl plants. maolors,
cellaneaus articles at bﬂrnln norices.  Pres
interesting lterature. T. Hawley Bmith
Co., Croton Falls, M, ¥

ELECTRICAL BUPPFLIEE—EQUIFMENT

ELECTRIC Pencil, professional model,
Guaranteed one year. Bold on approval
or money back. GIEI.I: ml:mﬂr mntﬂ lt
iﬂﬁl “'ﬂrfm mglf :I ‘thering i
mi medium or etier : -
wer. colors, on alm l I1-l'
loather, [ ri.ua. ae:. une].la. £LE.
Exclusive !:-.tut‘u. insures safety, Iw:g Life,
dependability, comfort in using continu-

ously, We originated the pmmﬁ.t :Etec-
tric Pemell in 1931, Avoeld clumsy |mita-
tlomns, Ewltch on sevan-foot safety cord
with roll su E 1d, 84.78, snme with-
cut switch, \'blu-u cord, with gold $3.75,
Send Tl'% Two rolls l-'up-u or
goeld, 17 llﬂ.'.l six rolls, $2.80, De-
poslt tlﬂﬂinr C.0.D. Aluupenﬂl. to aper-
ata on ;uur six—';nlt auto ba with

gold, E Blafford. 2434 N. Mea-
rldlan E-t Inﬂ.ll.uipb].la Ind. | Batter save
this ad.}
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FH.EE 1941 “hm”;% lgﬂ tlucﬁ_}:nl bar-
Eulm mﬁnuﬂu:" A :
EI-EGTE

% erlﬂ-:n:rﬂq all
§1.00 postpaid. Beyer Mg,
“WB Cottage Grove, Chicago.

AIR CONDITIONING—REFRIGERATION

LEARN The fundamentals of electric
r\e{r!uuuun Learn to ir your own
r'.lﬁrl‘tﬂ'r and your neigh Develop
pru!'i ble lldc]in: trade. ﬂcnd " §1.04 !ur

IMustrated, authentic manssl
uf bI.Ei.ll: Imtrlu:tl.nm If you are not sat-
ha pebem et e et B

ALY, B
IIJ?WI‘-H.

WELDING—SOLDERING—FLATING

BARG Demonstrator arc welders,
masoline and u{rﬁﬁdﬂﬂuﬂm your own
mm “1.- u.nr
te Hobart Welder Ex
Bwt H—!ﬂl! 'I‘rlur Ohia,
Bul.'ln*ﬁ M5 On a.c. w:ldﬂ;. Plans, Hol-
Can

Eersan's Service,
B'ﬂrlum §0-200 Amp. n- i:ltlﬂ for 10,

§1.00, Inl'ﬂrmt.inn dime,

Hi-Point Elecirlc Products, Dept. W,
Bellefontaine, Ohio.
D.C, Arc-welder, bulld it yourself from

sutomobile generators, vehicls maotars,
Heght plant generators, Plans $1.00 each,

‘Welders Olub. AB-3433 M-Mart. Chicago,
For sale: Vehicle motors, welding supplies,

MACHINERY, TOOLS AND SUFFLIES

Bl:l'lI.hD TEug' own iml:mar ?"“r‘::mmm

[ty drigued, dive-Grted buiney, b
ueprints and qua ma

for mlll:ln: machine, sho d saw lml
21 other metal and woodworking tools,
Never & Izint on quality, design or
pricel Send 10c—33 illustra cat-
ul 3 Lewis Machine Tool Company, Dept.
M-10, Box 116, Btation A. Los Angeles.

DRILL- ﬂrlndi attachment. _ Price

.85, TUsed with nch grimder. Litera=

on reguest. Tractor-Lite Co,, Bld-
nry. lowa,

" DRILL Glass h\r haud All size and
shape holes, ch thick in one
minute, Tnnl I.ru.:l.l.om §1.00.

. 3641 Ghutnut ﬂatllnd Gl.'l:li

Free eircular deu:l'lh-e! other labur and
noney-savi tools. Olobe Balea, 20 Weal
Jackson, Chicago,

CONCRETE Building block machines
and molds. Easy payments, Catolog free
Conerets Machine Oo., 5129 SBauth Comp-
ton Ave., Bt Louls, Mo,

MACHINISTE Tool chests at hﬁa
]n'.l.m ni'rr.':.l'l:lir iree. Copuder. 3802 -

3T as" wrm.-.u.zm Lathe with gap, No
| tt & Whitney hand milling machine,
four stem mnl d w Write l'ur full par-

ticalars, Machinery & Bup
Company, 211 E Emn.d BL. Cim ninn:tlf.

BOATS, OUTBOARD MOTORS, ETC.

KAYAKS, Outboards, rowboats, duck-
bonts, Weldwood H.n-:l -cut Kits. Catalog
F. Cre-Craft Eﬂ llburn, Mew Jersey,

12 FOOT Fla bottom rowboat Com=
p1m plens 2bc, ee calnlog boat-bullding

The Rudder, 12 Murray Btreet,

(1] Ynﬂ:

MARINE Conversion parts for all auto
engines. Buy here and save., Conversion
i‘la.rbs Company, 378 Adams Btreet, Boston,

KAYAKE—Build your own, easy to as=
semble. also finished canoes and kayaks,
Bend for free catalog M. Jamestown Spe-
cialty Co., Titusville, Penna,

BUILD Your own boat. Bay City pre-
Vol BSIE,  Enginea, MiLngs. eqiIpment:
umber. Investigate. Catnlogue 100 bonts
8 Lo 80 feet 10¢. Bay City Boats, Inc., 1552
Adams St Bay Clty, Michigan.

OUTBOARD Motor bargalns! Owver 200
new mnd rebullt. All makes., All sizes.
Gunranteed. be brings complete listing

MARINE ADY
Fard maotar ( tn.rtii:u] with
O=ea parts nnﬂ lm uu uuln
d5c (caoin). Lawrence
Fhllm]nhh. F'mnl.

BOAT Blueprints l.nd full size cut-to-
shape paper pat
designs. all type e bon
i!uultrl't%d "Etglld 3 Bﬂl‘l; n.“
rine hardware catalom. l:llmllnd
l!nldG Hlue'nrlnt Co.. suum .l-ﬂ Cleve=

nwmmm Bave 15, Oood used
mrh ull mlh:l and dﬂdﬂa hll ﬁi
ﬂmnunwnhh Boston, Mass,

BOAT Dullnen ars highly pald profes-
slonals. Complete course by mall, Catalog.
Weatlawn. Maontville, N J.

Pﬂﬂﬂaﬂﬂmrﬁamm marine conver-
slons. talog Lehman Engineering
Company, Dept. D. Newark, M. J.

ul‘.‘g?l..!'uﬂu?s. Eum'f dq:!;u I:EBl.td!H sl
L 1f n rplus, tephenson,

FIELD GLABSES, TELESCOFES AND
MICROBCOFES

bareal mﬂ Brn'm:ﬁse Ca., I
West ch Bt.m:t Hew York,

ANTIQUES, RELICE, TNDIAN GOODS,
CURIDS

GENUINE Prehistoric Indlan relics du
from graves and mounds in Tennessec
Btamp 125 lsts, G mm” T 308 Woad-
Iawn Drive Nashville, Tenn 3

12 BEAUTIFUL F'tr!bct- prehistoric ar-
rowheads $1.00. Catalog free. Lear How=-
oll. Glenwood, .ﬂrhmu.

ANTIQUE Firea
un relics. Free lhh Nm B-A

ENGINES, MOTORS, D¥NAMOS {'.‘ﬁ A relics. ¥
MOTOR Winding data, sclection maiu m‘,”ﬂgggmwrg wﬂnl; Hilti gems. erys-
Bax 7831 o cit:- mﬂ'ﬁ Dats 100 ancient arrowhesds $3.00. H.
mm — Welders, _clectroplaing. Hot Borings. Atk

guaranteed, libera
g};ﬁa. Wiite 1 amm. Box M-1014, Trog,

HORSE, 3450 B
u.i.? m'uns é&"rﬂ $10. m. 500 vm.t_
ET.H.I.‘H.'D.I'

i GENUINE Indian lrr:m"hll-d.l
Catalog. Ceo, Holder, Gle Ih

SWORDS, Pistols. dlnm n-rmw [
10z, Robert Abals, BS0A Lexington Ave.,
New ¥ork.

B0, 1 CHINQUILLA'S :mtlu Mussum,
Butier Eicetric, 1085 Miiwakes Chivags. | Handiwork of ail In Jamaica,
| BARGAING—G. E.—Delea elecirt = L
tors 3985 up. Bond Products, 13138 Ham- | _INDIAN elies. Deadwork coins, curios.
liton, De't.mlt.. Michigan, minerals, old glass. l:::l.u.lu Indian
"@tﬁaﬂ" III:I.II! Dhll-! u “1 Muscum. Osborne. Eansas
ai; Sery Dﬂ.c; Ave., Ve, Chicag. TAXIDERMY
pol30 HE. AC '““"" guaranteed $3.00. LEARN By mail ta mount birds and ani-
,_“, o, Eoerstoms, GQueen Cily Mlechric, | g, s, tan skina, make leatner ﬂgwhlg
y HORSE, 110 Vol mmunn motors, | Gyer ﬂwm shdente. Ruﬁl for
R:'hul:lt. wu slzes, nrt.niuurn :Elu:hnul
Wﬂ-ﬂﬂl Auto Bupply, T 'BL. PHII .ﬂﬂl.. of ermy, 775 Elwood Bldg.,
n.m Com 19;x1%; #6.00; 2xd s
pressors  133x1%a §8.00;
$7.00; 215x3 $8.00; electric drilis 1% in. DPOGS, PETS, BIRD T8
Eﬁhi% u{:‘w folder, National, 1916 B, = o o et

ATHLETIC EQUIFMENT—BODY
BUILDING COURSES

BRACE U!J your flgure—get hudt:.r Ho
l\].lpmhl.l lessons  selected §35
English ht Incremse froe,

Bnt-m
Olympic ﬂnﬁem, Dept. M., Waterville,
Maine,

SFORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAPFING

“NIMROD Rust Averter” gun all is the

idenl oil for all use in all temperatu
Penmmmo:t“. Taetior

ﬁ‘r bom.e, Wr.lt: l:rr fres nltnlu
tnruntlm t. ﬁ. Na CNJE

COTTOMNTAIL, Jack robbits, bull I
mmhml. Vol * Brashears, " Harnrm
R Ry A
Bpecialtion. Winfieid, Kansss.

HUNDRED Hunting hounds cheap, cat-
alogue. Elton Beck, ©-38, Merrick, TIL

COON, Combination mabbit, and
fox hmndq.. Cheap, Trisl Literatura
Tree. DI.:it Eennﬂt B&, Herrick, Illinois.

BT. Emﬂlun Eired
hﬂ.utlu. ﬂu mu% ln.‘l.'l:l.u. oung, Riv-
erhead, L. L.

THE "All-Sport’" Jacket for all weather
has no equal &t 35.45 each. Write for big
free catalog. ershon  Company, Inc.,
Glendale, Californis, Dept, A,

BEND For free [Hlusirated ecatalog of
Lﬂrm lenther belts, hlﬁlltﬂltlmam

other sporting equipmen 0T
Lawrence Com Portland, Oregon. -

GET A sure plp on your shooting with
8 *““Bure-Gri your gun. The onl
ad.lptcr L u ln three sizes for mll O

l.h ‘Wessan revolvers, Write

for Mershon Company,
Inc, iglm‘milll!, ﬂ-‘lmft . Dept, A,

ARCHERY Bows from ﬂw heart of the
Yew country, W, I, Eing Archery Shop,
1864 Bt., Eugene, Ore.

ARCHERY Equipment: Catalogue Iree.
Mid-West Archery, 2209-A East 75th, Chi-
CRURD.

Catalog

BOWHE, Arrow
Je. The Bow
Tennessee,

raw materials,
Arrow Bhop, Maryville,

Hﬂtﬂ!?ﬂl Pure I'h-lt:l pol:lw dogs.
freel Book 104 phnmu., dmﬂ:ulim w%
breeds 35c. Royal EKennels
TEMEN: 200 Paolnters,
free. Ramsey Creek . Ramsey, IlL
CALIFO
beagtiful wvarieties, grow anywhere, large

Eennels H.uu
B'I' BERMAR Eﬂ!ﬂ—dﬂ“l
nlzed
Chazy, N. Y.
BPOR' Betters,
%l‘r_g.g Phﬂﬂﬂuni wd:Hnuﬂm Bl-l‘.h.!it;{
Kennels
TREES, SHRURS, FLANTS, HERES
RNIA Wildflower seed, twenty
25c, small 10e, Flant now. Coofnen
E:‘ Corning, Calif.

FARMS—FARM LANDS—REAL ESTATE

TWENTY Acres good land §75.00. $5.00
down, §5.00 monthly. Highway {ront
tracts 10 acres $100.00, %5.00 down, 8600
monthly. R, W, wa-zt Inverness, Fla.

SEE The Highlands of Louisiana. f.‘-hulu
cut-over land selling at low ces on lib-
eral terms. Descriptive book sent upon

nest, Long=-Bell Farm Land Corpn.,
rﬂ R, A Long Bldg., Kanses City, Mo,

BOW And arrow kEits: Por making lemi-
onwood bow—eix arrows §1.78. Postage 20e.
Construction book 30c. Catnlogues free,
rehery, 517 Bouth State, Chiea

and information. Hoat design book 1oc. MPLETE Cam
Chieage's biggest denler, Masters & Bon, mecn% Used gumns. c‘“.'i‘.ﬁlm'“&“u?;% HE::;
213 'W. Chieage Ave., Chichgo. Fur Company, Coopers

BUILD Your own boat with knock-down BARGAINS| Gun catnlog B¢, fishing
frames, Easy to put together. Save 2/3 | eata Ge, camern catalog 10e, archery
bullder's cost. Big boat eatalog—25a. catalog 5o, medal-award eatalsg 10e, ;;JLI
Brooks Boat Co., Dept. PM. Saginaw, | catalog 5c. Warshal's, First-Madison-
Mich, Heattle.
40A

GOOD Farm 'hl.r:llnn. Washingtan,
Minnesota, Montana, Idahe, Oregon,
Morth Dakota, D-euendnbla crops. favor

literutiire and
arms for sale

ng 8
Hpecify state, J. 'W. Haw, 119 Northern
Pacine Ky, St. Paul, Min.

40 ACRES. Mear White River., unim-
proved; poultry land, $180, 85 down. 83
monthly, Free list literature. Hu
bard. 216 Crossman Bldg., Eansas City,
Eans,

POPULAR MECHANICS



Land
formation all sta
Tax Bervice, 1037A Majestic Bldg.,

FAEM MACHINERY AND BUPPLIES

AUTOMATIC Spreader for washing
CTELm SCPATRioT f::“‘

THAL H]:w. ln;ll.g:l-bh.
1353 N, Clark, Chicago, 11 ¥ %

And small farm trac 45 to
8 horse-power. S75.00 and up, Ride or

walk. Catalog free. Shaw Mig. Co., Dept
PMI10, Galesburg, Kansns,

FOULTRY AND FARM SUFFLIES

used,  out-of-print
sum:llil:dl Lawest Frlmf
catalogues

nrmi;:

Prol's Bu-ul Bh n'p. M6 Arcadia Court,
Pontine, Mich,

U, B State tal ut 1ﬂ¢ E#it-ll.-:.'
Cerd Service, “PM," Watertow

YELLOWSTONE, Rockies, N]lli.ﬂ.
Washington, Yosemite, 30 poateards, and
large $1.00. Vanaken Cards, Dex-
ter H.l!h

L books mail. Roc's Circu-

Il-tih.i: l..l'b.rs.n-', P-2640 Rochester, Detroif,

7 ue fres, Ren-
uc'b PM., ht‘- un:h Nl:‘w ork City.

GLDHT Nlinoks-T. 8. a ed hatche
l:‘l?; "round. ty breeds.
mnndl.hln icks, #4.50 ‘pnw 100 ":'
Chestnut Halchery, Box , Ohestnuk,
linods.

Mare money from Itry. Learn
how others get daily m’:nm: Read
America’s leading poultry ma e Five
years $1.00, six months 10 try Trib-
une, tment E-27, Mount Morris, I

FPROFITARLE OCCUPATIONS

YOUR Own rnﬂl:a.hlt business! We help
you to bulld n succeasiul subscription
REenCy in you . making money

with IH“ and renewal

blished, r

Te tatives also make Ei“: nfanﬂ- 'I‘H.'I].
mely beautiful Chris

gwn complete, Inst-szellin ]911 III'I-E Nﬂ

FOUT SPATE

experience required. Bo

time into cash! Clip this ad now and
mail with rm:r name and humu address to
International Clrenlation . Inc.,, Dept

aBl &7th Bt., at 8th -hw Hew York,

MAKE Your own Flexi Molds. Biat-
uary, Art Gioods, Novelties, Artificial Mar-

Ble Fiooring uid Marble. Liternture
frm H:‘miw 100-J, I’ltk Ridige, 11

MAILORDER And homework -

nities, plans, Sell-help books. orma--

ton free. allorder magazine,
Raoberts, 3705 East Hannock, Detroit.
RAISE Angora rabbits—wool bri
mni Farticulars free, Gnlmkig!:
11}

STANDARD Eil]hlt I'E'L Milton, Penno,
3 years $1.00, sample ‘dim
GOTD Soing iedngioe SRS
PAM1373, Springneld, Machachusetia:
¥OU'LL Like resilverd lrrors. =
ou K nE mirro tllhle

bz BUYS Back dated magazines, Dao-
mestie, forelgn, art. Also over 100,000
An&nm inuk-u o anlil.nctq'tlzw. 5:11:
Ences mistry w, B
alog l0c 1rﬂunﬂMaernnen Book &
Mo ne Center, 863 First Avenue, New
York City.

H.:::ung Mart, mnn. o i

GAMES—ENTERTAINMENT

PLAYE, Operettas, musical comedies,
complete  minstrel ﬂrrb—mrh with sooE
rams, blackface skits, vaudeville acts,
monologs, dinlogs, recifations, juvenile
plays and sonm mm!ul readings, enter-

talnments, m %wd Catalog_free,
T. B. Denison & Co., 303 N, Wabash. Dept.
11, Chleago.

MAGIC TRICKS, PUEZELES,
JOKER NOVELTIES

MAGIC, Purzles, jokes, tricks; flve novs
elties 350, Greenwich, 130 Fulton Street,
Kew York.

FHREE Trick and profezalone]l ma,
alogue 26e, S5t Louls Magic S5t
Olive, Bt. Louls,

LEARN Wentrilequism, 3c stamp brings

ﬂ:‘&tﬂ?um. Smith, 801 Bigelow, Peorla,
.

m.nm'_m:a- Wew (1841) 16 Hn.E
. Latest-best IIIDIIJGGI.D ﬁ tric
ﬂS-I! brings your copy (none free), Chicago

& CoOmpany, 2300FM Mason Ave., Chi-
CRED,

o cilk=
o, 418

PROFEBEBTONAL Magic for
Pocket tricks! Joker's novelties)
dreds of ltems! C‘om&lnt-a line!l Giant
surprise catalog. G600 ustrations! Omnly
1be, J16, Queens
Yillage

nmateurs |
Hun-

Vick Lawston, Dept.

. maki chipped Hamen H MAGICIANS Catalog newest Ericks 10a.
syns . ?;nﬁ‘ Sprinkie, Plater. 303. Ma- | Steriing Magic Co., 345 John R., Detralt,
rlon. Indiano

You give us 5% first $600 you
make? Afternoons

1.000 month repor

mel,  Expect surprise! Natlon
1240. Ban Bernardino., Celif,

8000 WEEKLY. Mnde growing mush=
rooms for us, fresh, dried. Dominlon pat-
ent. 331583, 2 ERAWIL Ii'm'th American,
160F Yonge, Toronto, Canad

ANNOUNCING New ]:uﬂl! tll.d,l'
in commercial baking. Good feld,
depression prool. Common schoal educa
tan sufficient. Bend lm' ree booklet
wrlunlliﬂ in the Ha Industry™ snd

cquirements. HNational Bnl.mt Institute,
1515 Michigan, Dept, 3431, Chicage.

ANGORA Woal !“I.hbltl 'nl:' America’s

nstest growing -3
akats abhitrs. Oakes Horth Dakote -

Work  home.

'“I'CIB.L Largest professional magle
ghoo mmsyw in touch with latest tricks
To repeive malllngs send 25¢ for 1941 cal-
alew. Helden. HDW 42nd 8t.. New York.

MAQICTANS' Headguarteras, 2168-pag
eatalog, pocket. parlor, professional 1rir.'h.
:{-ﬁ" Kanter's, M-1311 Walnut, Philadel-

HOLLYWOOD Speciall Magicians but-
tho-t Musion and free

House of Charles,

" Magi
Bax &8, Eu‘:lrl‘-md Califoraia,

JUST Outl Hew 1041 ca.t-nlm 500 tricks,
All the latest magic. Easily m,-d, You
amaze-mystily friends at l;rnoa. LAarge as-
?E::"““’?fmh’i'&&‘ P d.‘:’“ﬁ@‘? Evie

Lq Magicland, Dallas,

RAISE Chinchilla rnhbdt; for us, w; H. Money in any crowd, 'Cll“ names
up to six dollars ench. Catalog and cons H‘trll:f!ﬂ, tell ulﬂﬁltﬂ qumtlnm Prao-
tract 10c. Book u.u:lu. Tear auhurl.ntl.m:. reading, spirit writ-
Rabhit 2A5c. Btahl's., Bax 10, ﬂend!nun Hox 34l. Ban
Holmes Partk. Hﬂ. Bﬂwdlnn. E!.].I.f.

BOOKS, FERIODICALE, FICTURES, COINS, TOKENS, CURRENCY

FOSTCARDS -

= (AREE Julied Bt o otloni
Maore Ehz.nu djr";:renn unﬁu"t'i‘é“ni"ﬁ, Jamln Rnr.dnl:l. 341 Bouth Dearborm, Chi-
choose from. Boocks of all publishers on | C&EQ.
ndvertising, uluhgupﬂ.ntlnt. EOETAVINE, TNDIAN

etc. Lists free.
Hllﬁrﬂ- ng Publishing
A'venue- IMI:EI]IE s Indla.nn
T BTEREOSCOFE Fictures, 350 films, 5000
vicws, free  list, Albert Butzen, 1642
Brondwasy, Deteolt, Mich.

mm—"‘-“, Hand-tinted Hawa

COUts, Eﬂl’l’llﬂgﬂﬂil

Han

13 [ 00. Wheealer Phols Shaoppe,

1830 B, King Btroet, Honoluly, Hawsii:
"RELIGION Answers World Problem,'

150,000 words, 3o postpaid, Box 368, In-
dmehdrn:z Missouri.

TWO 'Dum.lnd.lu TECEnk ﬂ:ﬂun.. TEW;
$1.00. List. 8-ray Grove, Hiinois,

OCTOEBER, 1941

Head_penny_with list 10c.
Chirles Banker, B&Ilﬂlrﬂ;ﬂl t

E0.006 COINES, Medals, F.nhg_

Lixts free. Nagy, B-P South ?hjlnv
delphia, Fenna,

QLD Maney wanted, Will pay ffty dol-
lars for nickel of 1913 with Liberty head
{no buffale), We pay premiums for
all rare calns, Send 4c for large coin fold-
er. May menn much profib toe you, Numis-
matie Co.. Dept. 20. Port Waorth. Texas.

WILL Pay §15 each for mtajn le:n].n

nnjes! nidianhesads dim

1,000.00, Catalo ﬂnLu
Exchange, Columbus, Ohlo.

1 DIFFERENT Coins 235¢.
Box 44, Overland, St Louis, M Hn?ddthnn-

n:!t:ll..l.!c:r Coins for plmuru l.n.d profit.

Catalog No, 20—I10e, Eugens Maorrizson,
Eeseda, California.

COMMEMORATIVE &l3s,  Columblia,
Lincoln, Sl-lill'lb-'-“m'lﬂ.lll'l ng-1sland
Oleveland: $1.00 esich., Largs LIILH‘L!'l.‘LEd
%ltlli'}ma 950. Norman Shultz. Balt Lake,

mns Farelgn nnd largs

o Hlumhadn}n cata e to AD-
Iﬂ'ﬂﬂI M ﬂn pogt=

ald=125,

EII.'I' Proflt and pleasuce in callecting ald
justrated

est rare
Established

I MAY Have Just the scaree U. 5. colns
you want, Bend me list. “Meet me by
m 1lilll William H, Eenworthy. Waterville,
audp Do a2 o TR R

wood, Cincinnetl, Ohlo,

STAMP COLLECTING
BOARCE §1.25 Hawall only 10c! “'Down

dee In the ul.d trunk we found the time

nl' olli :I-Il.'lu.l.l.n.m Bo
I‘n!dﬂlrtr 1I.“':‘ia.li ‘1 “.( 1884 12c [hll.iu
1] g B!UL'I'J-I Tegularly
for sc). for only ide to approval nppli=
cants,  Only one mn customer. Write Lo-

cday, Garcelon Stamp Company, Box 809,
Calals, Maine,

BEND Us names and addresses of § bona
flide stamp collector Iriends om & penny
we will send you frec & groop
of Ecuador commemoratives, including
U. 8., Constitution, Olymple, volcano,
M, ¥. warld's Iair. H.:me 403 Flat Iron
Bldg., Fort Worth, Texas,

FINE | Dmm"lll freshly mounted. FPost,
personal service, ‘Tell me what countries
all colleet and I'Il send their stamps,

I:lnn:n 30 East Fourth, Long Beach,

EHI UTHUSED Stamps from Cenotral and
Bouth America—Ca ries $180.00—
Our price $4.98

talog
p-u-tp-.hP Batisfaction
arantesd or money back, Cearge Wents,

n Marcos, Texms.

LUCKY? Send dime and one hundred
different stamps for one hundred twenty-
five different! Harrison, 388 Flne BL.,
Hew Orleans, La,

G} TRIAMGLES, Alrmails, maps, ani-
mels mmmmurm.lvu djnrnnnd BEATCE
countries, etz, Be. Ap “Eovens
3046 Tioga Parkway ('gm_ Baltimors,
Mzryland.

1m0 ALL Different U, 5. 1l0c. Monjar,
1750 Fairmount, Cincinnatl, Ohis.

HEPAIN Ooya Nudes'' {:umn]el‘.a 10e. Ap-
provals sent. Jewells, T Penna,

THREE Wil RD‘EJ.‘TE l-lrmnl.s e with
m Lingoln Stamps, Springfield,

nals,

1000 U, 8. Mixed, dime and -hs postage.
Jom Stamps, Pork Jeflerson

HENBATIONAL Eumbih-l-bm nlIerl: Bi
paekel 105 different including Iceland.
Manchukuo, Ecuador (American flag o
full colors), Danzig; alrmails. commemo-
ratives, 'I;.ﬂ.l.“] stamp, 84 Tnlted States)
complete set United States telegraphs, cat-

aloging 20c. Packet British Colonies, in-
cluﬁlnl Owailor, Hyderabnd, Burma (new
countryl Jubile

Par Easter

of Rl
catalog price over §3.00! ALl for o\nlj fic to
npproval applicants! Werld-Wide Stamp
Compeay, Depariment 600-N, Camden,

Hew York.

BARGAIN| 1941 Scott eatnlogue $1.05,
Ouatemala commemorative cataloging
§1.00-=08c only to first 300 approval appll-
cants. Baldwin Stamps, Haworth, N,

1060 T. 8 Miged, contalning old Il'td
recent commemoratives, high valoes, pre-
eaneels, ete., 3%e in ecoin, J. W. Danber
& Bon. Bethesdn, Maryland.

CHILE 22 Differsnt dime, approvals.
Roggenbuck Stamp Co., Le Center. Minn,

60 DIFFERENT U 5., incluging com-
memmuu-_-s airmails 10c. Seidenberg,
Barodn, Ir.'il

48 DIF D.IP!'B:FLEHI' Peru, Brazil, Ecundor-—
;:Il:q. Northeast, Box 6518, Hansas city,

0.

CANADA, Royal visit complete dg, Ap-
ﬂrll:wa.la. CQobrecht, 206 Anderson, Jollet,

41A



?R-EB’F B0 Different bc;u;éiut ‘Bclllum
nl-lt Hump Cg,, Department 10, ai

3 Commemoratlves, 30 dilferent. 0o
wl'r.h nlfmrmnlu "El-l‘irl]nl. 618-F Eaton

E'E" Thres gsels with approvals,
ﬂmru 18 Madison, Tnuutcln. lruu

0 DIFFERENT 1. pprovals,

Eoatka 20-02 dh Bl... Lun: Island

rhi.wn.

Broa.,
City. N. ¥.
11 DIFFERENT U. B. revenues belore
1871 25c. HKaye, Beaument, Springfield,
“VFREE 20 Different Japan and 15 diller-
ent China with approvals, Exerl, Box 1315,

Chicago.
FREE—Benutiful Babhames mints,  Ap-
ﬁmﬂﬂ- Esco, 1010 N.W. B0th, Miami,

tonal park set cnmn] te,
card datalls.  Albart . Fl:’
IH: an‘m Detroit, Mich,

AFP‘RU%AL A unl‘g 100 different
A’ I{tn'mn ermnﬁ blmn Company,

75 DIFFERENT ﬂtunpq lll:k: with highly
prateed o Ooodman, 3888 Val-

unu:na .ﬂ.1.'L Hew Yur‘: Ly,
[ tm:ludu lt.i.mn QE&JE;:&_ l;fu?
ﬁnu Empire Stamp, Dept. PM, '?Mudh,

baland). Everythi
with lwnruu.h Viking. 130-Z miﬂh’;.gﬂt.

Brmwn

In colleet stampa! To the
ﬂm s resd:

It wJJJ
Blam

Ave.. New York Of M?Eiim . “h

§10 UNITED States lhmp md illustrat-
ed brechire Canada 3 terson
Box 31, Bt Paul, mﬁn:m zs *
EF'H'I: i lé.l.g::‘dtnt nntln'n.r itl'l::il:erl
WEEEKLY Stamp m.ﬂ thirkeen
'm.-m lge. Btamp .I;nu]: n‘tmmm

INTRODUCTORY Packet 3o, Heo-
i als,
Eé?:d cuﬁm Quality Stamps, Engle-
§10.00 Gl-'lﬂht 8ta do t
buyers, LeDuc. Satnt Beitesburg, Blora.
UNFICEEDI 100 U, 5 revenues on doc-
uments—10g| (T03—50e),  Vanvoorhis,
__guﬂm.u.n Pennsylvania.
U. ., Canada Ll
=i, {H—Ha WEITGEIE:I:'\. i ‘!f_eu'
POSITIVELY Oreatest free offer—Lat-
eal Beolt's International $4.00 stamp al-
'h“m-—-ﬁm'!ﬂﬂf efbire world,
35,000  fllustrated deseriptive spaces:
1042 standard $1.50 catalogue
*—hath

's cyclopedia” n
Iutel.\r free Lo u-nnﬂun.tl for foreign ap-
cusbomers ! TERIN

lu-mE Berviee, Ennu Ana. Callfornia.
FIFTY Different British Colonies, nick-
el, :Errii:}'l‘llu Ellmar, 4178 B.l-:n!tllu- New

1000 GRABBAGE 15c Ench, U, §

for-

sign. Zandy, 630 Bingaman, Reading,
Pﬂ rm. _

EMI-POSTALS. The hard &0  get
o SR B
ar_rm ew York. o i
AT5% DISCOUNT. BSelection agninst

references—adults, Dolin, 3R Park Row,
Hew York

UNITED States 100 III.I! H{k:. E"Ill.ll.lll‘-.
528 Broadway. Oakland,
UNITED Ellt.uk. Hard
cxpensive stamps In our approval books,

1500 'I'I!-rietdu n stock. Southerm Btamp
Co.. Box T0-M, ll!l.m! Fla.

I‘,u nct-. ;nt- in-

DIFFERENT  Sta
Kedah, Halti, Cochin,
Ferak, only 10c to ap) a,p,n jeants,
Relch’ Btamp Co., 4847 Kenmore, Chicago.
Dﬂ:ll.. B3

LUEPRINT Map West Indil fren,
lhai'l.ni m h:l_ﬂd -':T:Inn:lg and rﬂ:um'lg

n. T826 Euclid, Cleveland,

RE tage, r.m:rummnrltl'ru.
H%ﬁih. lots, Hargmin Fhilmart,
15 Ko, Willlngton, | E'IL[inﬂEl:EhL&

M DIFFERENT T. 8, Hﬂ:ludlnEmH
commemaoratives) §1. Harold Blacks
Berwyn, Penna,

42A

10,000 VARIETIES le Each., Gordon
Cavison, Box 5680, Mancheater, M. H.
S8E.00 CAT. Nicar

for %5.00. Col-

lection IDB d:LEEJ:\enI. century Niea-
niua eebecks, d poatcard—h :J?
hn.rnlna like lbcnrel Donald Fi

Monroe, N, ¥

&0 ﬂﬁNﬁDh 1914 War set, scarce Iraq
#et.  Evervihing 3¢, (A 5). Lee,
113 Sutheriand, LaFPorte, Ind.

3 HONGEOND Centenary 10, Approv-

nls. Baner, 3118 HRice Bivd.,, Houstom,
Texas,

“TEN Different Ecuador fres, Approvals,
Ephriam, 1103 Ouk. Evanston. Ilinols.

LOWEST United States stamp prices.
Froe illustrated catalogue. Creevey, Ber-
wick, Penna.

25 DI G VI i
from British ﬂo]nnle:wm :]g.'l“;-ru u[“r'h“.é
warld, Sc 'n'll‘.hn;j!prurl.l.l Bookman, Box
ZHE—]’ Maplew

'BEALEHIJ

lar lﬂﬁ Pﬂ.tl.":
CGrossman Stamps,

York,

SUPER vals, n-sr.
1 to 1 [
1.0,10 a0 E,
'rmzx Free—A rull h-l:l: shoot of TIpex
used to answer each loan inguiry by
llr mail. Write today for your siamp loan
Inrwma.t.lun which ¥ou of a friend may
- use now 1an' b some mtur-uidme. l;'ujﬁb%lrnz
ﬂ.ﬂ.ﬂ-—ﬂ I".l.'ﬂlp N g
hn;nuncn " ﬂummu:?r!‘lﬂ.d i K.nn:s

lements Lo deals
ndreds of hm:nu
102 West dind, Hew

r.lm Eu.m
nls, 17

1000 WORLDWIDE—f{o; 100—I10c. Of-
fers froe. El:nu-tlmg, Ken Ohia,
FPANAMA, Ehl:m'].l:l

L “0ld l]-lmﬁl in nats
inel nlnnm Nnr-tﬂullon:nul. -
mand t im the world!) Also Pope

Plus "peace’” stamp, triangle, war stamps,
uh:.. In lot 33 different only Sc with ap-
ovals, ;Luwmt Stamp Co, Dept.

[3
ﬁ z-m:&l‘a.n.amn Canal commem-

aratives a-nlt Ecuador, showing U. 8.
in natural package 34 differ-
en!- !ml'u-dtn “bugl] fight™ ntl-mF. Chinese
: nt diamond, “*Christ™ tri-
= llnn:u:nb, giraffe, ete
Lnu!y hr. 'I'H.h FPotomac Stamp
o Dept. T, Wuhl Iuan D. 4.
-IDDW VARIETIES Avallnble -un I.'PP:I‘II'I‘*
e up. Large selections. low
I'Eelgwl.n g Company, ‘I.fin!!lm!?rzl s
BPECIAL—Airmalls—23 different, in-
clqdl.n‘ trllnglm teppelin, Latin-America,
ﬁpliunu for best walue w
El;u'rnlu ll‘.‘-m:l ental Stamp Co,, Dept.

mﬂTED au.m l.wrrn'l.la complete cov-
I'H:lﬁ! fAne qqlllu, aktractive prices, Bemn-
tamps, Hox 538, Coconut Orove,

ﬁurldu.

150 GOOD Mixed [oreign stamps, 5o coln.
Stanton, Niantic. Conn.

FREE! 'Western Hemisphere packet.
Postage Je. Owens, B0B Welsh, Bay Clty.
Michigan,

25 UNITED States, lnn:]l.bdin; §4 and 55
stamps to approval w%.]mu sending 3c.
Hrownle Btamp Sh Mich,

Canads royal  visik
Chester, Box B45-F,

BIX Dallars for 10e. 300 dAdiferent
stamps (cat. orice $6). Omly 10e with
approvals.  Tatham Btamp Co., Spring-

field-30,
138 all diffecsnt from
x th Sen Isla

FREE! Complete
with ﬁ:\prunh.
Dtica, N. ¥.

GIANT Pil.‘.kct

Afrien, Bouth Am Bou Islands,
e, Imelu a mirmail,  two
unused United Siates uhlm!nu

Colond | Ja
maica, Jahore, ete. and United Btates #4
Total catalog price
over §4.00! E\-m-ythin: for only o to ap-
wroval applicants! Mystlc Btamp Com-
'Dﬂ-ul]'_l-; Drﬂl‘lm!ﬂi Bl-A. Camden, New

SOUTH American—100 different 10e—
with spprovals. Davis, Bilver Lake, Ind,
FORBIDDEN| Exotic mystery stamp
l:ha.nn-au from use on mall in the Dnlud

tates) is now included In our new 1941
E?.’m From Abrtntn. Secreih Tesay
cuucasia, ete, All for_only &
mpplicants. Cactus Jr. App
170-B Tucson, Arizona.

FREE! Aosirin war set. Postage 3e
Willinms, 606 Archer, Bay Gity. Michligan.

APFROVAL Sheets, Frederick B. Driver,
401 Flnance Bldg.. Philadelphia, Pﬂlnl.

-mrntu li 0, 5 e:
erashog,

FREE! Pony Express sci fl'lr.'ulrnlln}
Postage 3c. HRoberts. 406 Building, Bay
City. Michigan,

~8END for T &
price Iutmﬂmntafﬂ nEmE S

rdlm a -nm-umnl Ta liks
them! ‘Write todsy. 313 mixed U. 8. 10c.
Kessels. Tucson. Arizon

100 DMPFERENT :I.Elr.'
?q'“\' Cavert Slamp,

CANADA 100 Different Zbic—approvals
all countries. Lists. Victorla Stamp Ca..
L rimcla,

Bll{uﬁﬂ"\w l'm:rur-

dan,

PENNY Apnprovals, that satisfy,.
E-;:::err G41-P. Fhllmlnhll.

WHOLESALE Dealer's ca f:l'i

trated. Postage 5S¢, Frank's,
grove. Baltimore. Md.

HOBBIER AND COLLECTIONS

THIRTEEN Mlhi. I:u!l.la'l.lll hand-blown
gless minimtures,

uarte r hlr sLm-
ple pitsher half-inch l.n?l md Ex-
gtv !:?m Quarter ruluu.du! ll‘ not
eligh eakin, Middletown. Iowa,
MATOHBOOE Albums: Collectors, trav-
elers, write Adama Bales, Stale Tower,
Byracuse,

TR Bk S S b

less Album. 3.0, PO, Box 120, New York,

T WARTED, 0id cigaretie cards. Write
Bray, 1127 Jackson, Enston, Penna,

BEAUTIFUL Assorted jewelry stones,
{new), 200 for $2.00 postpald. MMoore,
151 Bouth Biate. Chicago.

YOUR Handwriting reveals everyihing.
Leprn o anal handwrlting—am
faseinatin hul:!l!ir-—mu o bie boa
former nn-l sent poat-pald

ong ar, E EJI.I‘I‘L‘I.T.H‘ James

West, Hox Hﬂ t. Loul

TW!NT‘!‘ Diﬂ¢unh unt.u: plants, $1.
Eulalia ATuasa,

‘200 Turner,
Mt

EXCHANGE Your duplicate stamps,
mateh eovers, ete. with collectors ewery-

here, List, swappers. dime. (Mention
@.J Bmmn Bo:l: 2166, Denver, Caln,

UNUSED eovers. 100 all
different. 81 IJ‘.". Prw list, Charles Edel-
man, 13110 East B4, Cleveland, Ohio.

CAMERAS, PHOTO SUFFLIES

GIANT Central Photographis
te ﬁuld.u to every

LAY,
et work. Lists thousands of nhum—
Gives hundreds of fncis,

care of equipment, flm speeds, sunshade-
filter size chart, exposure tables. colof
printing enl;s.rslna:.
eras wnd pho

filters,
and grouped for quick comparison of Tﬂ-
ality and price. Send only 25
(which Is credited on your firsk
m‘dcr af §2.00 or more) to Central Camera

Co., Dept. J-16A, T30 8. Wabash Ave,,
Chicago,

OIL mﬂurlnn ﬂhnlﬂlllnhl & fascinating
hobby or proft :E iness, Learn &b
home, Easy almnu ed maothod, Previous
experience unmmnn‘ end for fres In-

fum;;ihn reauirements. National Art
Beh 1315 HII:.'hlgnli Dept., 3448, Chi-
cRgo,

" PRINT Your own pictures direck frean
negative, Complete outfit with lnstrue-
tions $1.00. Oussks, 3130 Harvey, Cin-
cinnati, Ohlo. i

T BIG Discount plan, anything photo-
graphle. Hew, “P Professional Frod-
uets, PMD, Cincinnati.

HD More woasted fAlm of UNACSEESA
g;penu Take pletures you can be pmﬁ

Bell to magazines and newspapers.
m good money wherever you Lve.
Easy, low cost, home study course shows
Fou 'hw'l Free catalog, niversal Pho-
tographers, Depk, 10, 10 West 33 8t., New
Yark Cliy.

OOHING Unnecessn)
Invention. Retouchoscreens,
wny, Los Angeles, Calif

PHOTO Albums, plywood covers 10x14.
novelty designs. $1.75.  Junlors 81.25.
Jlrr.cra.lt Bhop, TI40FM Aﬂ.dl.mu Chicago.

R-b\].'l.l- im: d.1.1:[ ercury, fine
zlus Enlarge-

u:e relmd Ihe. l.'.‘-l.m-—
ndlan,

. senaational
65 8, Broad-

Lintom,

POPULAR MECHANICS



35 MM, Camera owners, We can auppl.i
any Eastman, Agfa or Dupont film in 3
exposure_reloaded ecnrtridges #i m:l!-' Eﬂc
each or 3 for §1.00. Reloaded from fresh
bulk stock. Batisfection u.uunmed. Free
Eﬁrtlm‘hu Eastern o 1405

arles Btreet, Dept. 4. Ba.lt.imu:c.

MERAS And supplies. Free lllustrat-
id nmna listing everything photographic
movie cameras, films, lemses—
a.: trmenuum 5avings. Hundreds of bar-
f:.l.n;, new and osed. All gusrantesd. We
your aold camera or eguipment In
trade, Write now for your free copy of our
:ul:wmt muw saving bargain boqk.--hul:.
edition. u Camtral

Unmm Ca.,

r-I.n.cn Hlﬂi{ HD 8. Euﬁﬂi quu

Dept. J-1BZ,
Sﬁlﬂl Bulk film! 325 ft. Eastman Plus
X 51.00] Relonded urbﬂdgﬁﬂ for §1.00
tpaid. Order mow. Pacific Coast Fllm
E:‘Ili' 1510 N. Blerra Bonlta, Hollywood,
B
BP’EEI! C=-COPY OGroundglass focusin
attachment for Lelca, Contax, Argus O-
s.n.d -l.‘.‘. 3 Bcnd for literature. Paul
PM-10, 240 Bo. Unlon Ave,,
I.w .Fm.mu u Californin.
HAVE You camera? Send ten cents
'ﬁé‘“‘“ﬁ,ﬁ“ﬁ'ﬁf' St e ]
& nmletures
:u'n rjnunner. American I"hn‘tunrn&u' 118
Camera House, Boston, Mass
MAKE Money in photography. Learn
aulckly at h:;u. Easy plan. vious ex-
perience u Common & ad-
veation sufefent. Booklet nd require=-
mants free. American Schoo] of Photogra-
, 1316 Michi . Diept. 3431, Chicago.
ENLARGER 81. Ei- Enlarges elght times
pize of amall negatives, Fully aunrlnl;a!d
Etnrlrfcrunt Bnles Company, B89 Dudle
res

BABE Says: Astounding buy, exclusive
here, latest Argus CI with coupled range-
ﬂndu_'i synehro fash, 50 mm. F:i.56 lens,

unmJJ.r Elr—

an

Bend far yours aulek while they u\e mvail-
T2-page Bargningram No, 2343 s free

md interesting. Write far wour copy.

I‘-‘nn L trade untll you write BHass Camera

Dept. AG. 170 W. Madison St.,

Company
Chicnmo. 111

CAMERA Repairing. Bellows made (o

nrdur. lh.utuara repalred. Bellows made to

tandard cameras! United Cameara

Gﬂ. Inr.'.. A-1515 Belmont, Chicago.

FHOTO FINISHING

a5 MM, A , Lo te. 13
“:I.lemurp"} :E‘rﬁmuu“rﬂa L'I.ne{ ﬁ

Batlafaction nr.l.rnn teed. alll
haﬁun.mp!: I.nt- W:rlt: chhniﬂnl
Brown Btrest. MN.W. 2,

R-u-:hmmr

EHLARGBIJ P‘icturtsl Prints twice the
nu.e 25¢, B exposure roll. & en-
n.ra?d s and 6x7 enlargement, 26e,
Midland hqt,n, Hox 388, St Joseph) Mo
BIGGEST $1r.'-u Value in 3% mm. fin-
vaporated S0; wa e L ML
Vi enlargemen B
emboEsed margin and m}_ I BX=
ures T80 slxteen expoaare splits Bbe,
mailers. 8 oxposure Tolls in besuti-
Tul, deckled contact Anish with free handy
plbum 36c, Mailbag Film Service, Box
Ed40A, Chicngo.

8 ENLARGEMENTS And film developed,
116 size or smaller, 35¢ coin; enlarg
prints 3¢ ﬂﬂh udp-u::nl offer; enclose nd—
yertizems negative for hoto
mrintma.a ca.rd free with order c or
more. Enlarge Photo, Box 781, Dept. PM,
Baston. MAsS.

FREE Em‘[—“EEtr!t.l of Taking Better
Plctures'' with each order! HRodak roll
developed plus 16 super-gloss, nesr=fode
all 25c. Buperlabs, Dept. 11, El-
roy, Wis,

H.GI.-L Developed and 8 beautiful en-
em.enr.z: 2 to @ times larger—high L]
: eled edge, Any 8 exposure roll 23c

eoln. Reprint enlargements 3e each. Alden

Fhotos. 84-B Astor Sta,, Boston, Mass,

FREE VFramed enlargemont coupon.
Twa prints each eight exposure roll de-

wvelg d5c.  Hellytints, P-1350, Holly-
wood, California.
OCTOBER, 1941

COLD-R Printa I:mpfﬂ:uahr:n:anﬂﬂ-
":'ﬂ processed N X eH—
1,85, 'i}‘hr Chromoprint Company, 1338
lemercln.l Trust Bublding, Philadelphia,

TWO Sets of "Emtled" Erlnu with
H’u}l' rall ﬂ.'n.l.l ed—35e, ory fAnest qual-
Plg I."?I‘Inl.l 2¢ each, Brown
uh: mem:. 10-42 Emerson; Minne-

PHOTOGRAPHY For nlaa.aure and orofit,

l’r-enue at hame, Comm schoal edu-

lﬂﬂ Fﬂgﬂﬁﬂ:m}.& WEEEELG&'“ ’ﬂﬂﬂhmﬂ:m.im

Fhotography, i%ls H.ll?lédm Dept, 34
B0,

$163,00 R.E:G:Ewa:n From @ $10.00 ad
suﬁfaite that? Wiite 101 anasing vroot
and F, W. Johnson, Classified

DGU'ELEEIZE Prints, Your roll devel-
oped and 8 doublesize prints 25¢: from 116
120, or 127 slze_negatives you receive dxf
Inch Emlls All smaller sizes receive
dlymdty Inch prinis. 5
3 exposure rolls 3§

Bervice. Bex 888, Bun Francisco, Callf.

ROLL Developed, elght beautiful profes-
slonal 4xf gloss enlargements: 235c. Crystal
Studios. Box 150F, Rushiord, Minn,

Ad rtll . R a0,
Bterir i MR oo 362 20 Bt
ONE Day service. HRoll developed, 8

Velox prints, 2 iuubtew ht enlargements

or 18 Velox prints Hﬂ.t{u Dapt,

M. Milford, Conn Dient, 47
RDLL \'Elﬂlltd—-Thr:: enlargementa,

Et-;. e, Dick's Phota, EG-f, Louls=

'In'l
t‘tnh with Marshall's il
#ﬁ‘l applied. BSetz from  §1.
l‘m' llbrl‘l'thrc John . Marshall
};]t.. nﬂlﬁ. D, 187-173 N. Ninth 8t., Brnﬂ.‘:-

16 EEAUTI'FUI- Oversize deckl
prints and two enlargements with first
E{Ecr e, Owlphoto M1, Weatherford,

TO 16 Pnnu—ﬂ free unlnrlmnu B
clal, get-mcqualnted ofer: Any 8 to 16
exposure roll developed and printed with
m“"“ﬁ; Hu- Eurﬂ.er Lifetane prints and

mlbum, plus twao

Le
roll.  Lifetone Studies, Dept. M-30,

B ENLARGED Prints (npearly postcard
gize} or 16 regular size prints from your
rofl or negatives 25c, Willard Studios,
eveland.

ROLLS Dey & orin
two free enl ““Lﬁ'&umﬁ !gi% l:r.;l&

rints, 2o each; .
ﬁ. g l:.:nw more, le. Bummers'
'HREE Prints each negative 1

roll 3%, - Rebrints oo Foas B e

Bode, Iowa,

BEAUTIFUL Bnlnmmunt fram each
picture on rell 25e. l:ut Rate Fhotos,

Dentl. B=4_ Junesville
S A
enl:.ruem:ft, Ideal Fhotos, Box 2255, Pat

rrson
".I.Eudummmu amateur—8 ex-

DOSUTE T 2 prints each 25c. Mlinlature

rolls enlorged 3 to B times, 8 caposures

26c. 16 exposures S0c. 35mm. 38 exposures,

ixd enlargements $1.00, Unexcelled qunl—

mr. nnmlnnr- service.  Paramount Photo,

. 93nd Street. New York.

Moines, Towa,

ROLL De'rﬂnued and printed 10c, wh
purt.'hl:lnr roll from ns. J|'|.J.1W11|J'ﬁ.'l:It
Ev:ea. Roll nrh:mt ull double size 28c.

rite for 5 lz and free mailers. Film

57. Passaic, M. J.

HDHIH’-BHGE Guarantec! Your cholee
16 deckie-ed Welax prints, or 8 prints
two 5x7 double-welght enln.uem-enu PR
ooin, Write for free mad Plepse O
Film Service, 142 La ﬂrmu 'Wln.

— PROMPT Servicel Rnlis deve
Velox prints each negative 25¢, :mh
Btudios, Herrlsburg. Fenna.

EIGHT Beaatiful ml!n.r“d urlnts {nm—
a pasteard 8ize) or 168 rep 60,

mm. rolls enlarged 3‘.:1’13; I] .'ﬂn.r—
ton Brudics, 4416

AT Last! All rn‘ur cEures ht.nd col-
ou'nd Ruoll dmlnped a

rnd cuhmld IEE:E
25¢. Hand colered reprin
1n5 benitiful.  Natonal th;ﬂ Art,
Dept. 54, Janesville

18 BPARKLING Lifetone prints, 3 Hol-
Iywood enlargement coupon (ivory frames
TeR) Each h5c. Fi nedsnnuru_ I8
reprints 26e,  T6—$1.00. Overnight Stu-
dio, Albany. Wis.

M RI:PRI'HTE 256, Rolls developed and

6 prints. or 8 prints and 2 enlargements
3! carudtd Simm. fllm developed and
I—3md ta, $L.00. 18 exposure rall,
G, He:n:ur! Studios, Dept. 18, 109 M.
Dearborn, Chicago.

IMMEDIATE Bervice! Pictures returned
same day order s recelved. Sixtesn guar-
anteed deckled-edge Velox prints rum
l'o]l 251! DI:H!- c-u:lnred ur twa plaln en
E eckled-edge Velox
IJIEE']l]!I Cnupﬂl‘l for Bxl0 en-
E:nl: given with ench order, Any
30 exposure 35mm. film floe-grain devel-
aped, c=Eye'" timed, ‘-’n;puu.h: t:ub—
ed nnd each good negative l.rnd.
an dl}cl:]c l:dsr: "i"u:lnxmpnper.
Feloads ure. 18 exposure 35¢,

Axd dneklz-:d.me reprints, de enchl Detalls,

e. mallers, other bargains free ﬂﬂ.
request. American Btudios, Box 70, La
Crosse. Wis.

ROLL Developed and 4x8 oversize glossy

Vel tnts.
rn: J“ nts urenﬁpﬁun 25:. Ti al‘mﬁu:a
hsc " Dept, 1318 W, l‘.‘nﬂumbl.u. A.'?E Ph.'ll-

sdélphin, Penna,

OTL Calorin nhat-n raphs a. fmscinatin
hnhhir ar pro?l %us Learn E
home., Easy :Lm.'nll:l’: DUE
[ enCe UNMCCESSATT. Ee'mi for free in-
formation and ufrements, MNational Art
School, 1315 Michigan, Dept, 343C, Chi-
R
FREE Sample photos, price list, mailing
envelope. Foll developed sixtesn prints,
%Entt ar Photo, 20 ‘West Jackson, Dept. B.
CARD,

ROLL Developed—I18 gua r:.nu.-ed prints

two ¢UUE‘|I:|I'I$ on EI'IITEEI'BEI'IT.E TEIH-'I.'E-
inona, Minnesota.

HDLL Dweveloped and 8 lustrous distinet
figlsh permanent Velox mlossy prints 2Sc—
reprints 3¢ each. Fotoprint Berviee. Box I,
Roanoke. Vieginla.

INTRODUCTORY Offer—Raoll developed
Pg‘rlnt.u and two enlargements 10c. Young
ato Service, 406-H, Albany, M. Y.

MOTION PICTURES AND S0OUND
EQUIPFMENT

Hatlonally ertized movie
CAMETAS, E::_bethrl. umunrlu..
Payments

stamm for Hl!fllhrﬂmlnndnme atit b‘r:c_l
lreet. H.:':-s %23 188 Doglsta

Hoatan,
Projectors, films. Lists Tree.
ﬂ"lflru sample, 10¢). Bax 33T, Valley
Siream, M.

EII.EN'I‘S-EIEI films ,projectors. Chea
Diems 1233 Borkle ‘Fﬂu town tI;
uDvIE Huorgrins, BSend lor "B
Baulletin."' Gruber's Elm:rl 141 Waah-
Ington 5., Newark, M. J
FREE Synopsis ﬂrnuJu.f Wesco Home

L
Muovle scenarics,
Write Wesco, &30 n.h?.lj.% “h#n.tvl\'cuf LIBE‘

“R-MIAL 100=-Ft,
Pilms, Westboro,
TAKE Movi ith
e XA
" double 8 mm \ -
cluded. Ambassador, 4 A ?ﬁﬂ Er.‘;e:-‘t.,
Hrooklyn, H. ¥,

biccts  @8c. Ting
mll|-1| Joo Bpring

es. f5c reel, Waver=

RENT IGMM, talkl
Iy, 6118 South 5t. Louls. Chicage.
e R e B
ry . Me
FI ollywond, Califafnin.
i ROL BEOOCED T 5t SRR
nd for prics
141 Mingmpﬁt H:'mrtw

EXTRAORDINARY Belected Hnllr'l'md
roductions. Sample scene, lsts dime.
Ine's Laboratories. Allentown, Penna.

FILMBS, Projectar. all kinds. Samples
ioe, lists free. Coodwill Company, Jack-
80n, Tennesses,

MONEYMAKER! “The World's Great-
25t Passion Play.'' l8mm. and 15mm.
Bpecily sound or silent. Rent or purchase,
Buperior than Obsrammergan g]iy. Hem-
E!wnﬂﬂm Co,, 3TF Church Birect, Bos-

UNTEUTAL Film bargains., Sample dime,
?]‘é‘sﬂfﬂnm Hammond Bldg., Hammond,
ndimnn,

FREE 1 Year's subscription Amateur
Movie News, 3021 Narsganseli, Chicago.
EEQ-8 fmm. movie Olms 5005  less,
Spooled  ready for use. Catalogue  for

E‘mm ES0-5, 3045 Central, Ennsas City,
18aourl

43A



nr Powers  trunk-model
127.00. Holmes 5001
uumi.dn rowinds §3.75.

Im.n.tﬂ‘: B.‘.L'I.

3.5 camera $3T.00; TOA L85; Turret

$53.80; Supers G507 16mm. pro-

}ec,tur fﬂﬁl‘l 8.0.f, $173.50; Gitling outfits
Letuals] Slmm

f:55 l.‘.bo‘n, 98,50,
brary

nlmu l.nil'nau, Mogull's, ; Weat 48th,
l—lﬁ 36MM. Films, Bought-sold-
changed. Bllent-sound subjects $32
Ouid resls §1.50. 1000 feet 35mm. 9
Lists Sc. 80D recordings. Ini.l:n:.lf.lnn.ll
21320 Btrauss. Brooklyn, Mew York.
um B‘ulk movie tI.In:.l for B- ll:nln.

CRIMETrLs. ou
805, BI[D‘HIIIIIII dr:.ullru l:lm.erl
Company venport, Towa.
CLEARANCE Sale—8-16mm. soreens,
projectors, mmu-u. pccessoried, Lihrlf_z
close-outs, Mick 1 MIOUSE, wrld
MLH ﬂn-w.. Ha, Maln Ave.,
AMM.-16MM, Films, silent, sound,
bought, sold, exchanged, Films rented

everywhere, Free ca with le
film" 10c). Giarden Pilm, 314 Wﬂiugéfh,
New York.

BMM.-16MM. _ Films

Free nlu.lwgl
{with ll-‘ll'l.rll: film o
e, Bl Eas

1)  Parkway
chan tern Parkway, Brooklyn,
Hew York,

TR TN R RS
from first urdﬂ. Humm.n Films, &7
Broad, Al A i S

“DIFPEREH".[" Home movies, Sample,
catalog, dime. Falstaff, Hichim-oliliu
Bldg., Chicago

BABS M Hh-rnl! buyers send Im' the
new Bass Ol No. 248, an
Bi-puge ut.unr. exclusively cine., The new
Revere Double 8 with F:3.5 lens at $332.50
is buy. The RCA 16mm. SOF news
reel camers &t $£2T5.00. Write Olne Head-
guarters for your copy of this great Ires

book, B Came Eomm:&r [
178 W Madison m_“cmgjh i, H
LEARN Motlon picture theatre projec-

tion. manngement. Free catalog.  Give
age. Theatre Insbtitute, Elmira, N, ¥,

MUBIC AND MUSICAL INSTRUMENTS

SPECIAL Offer! T ?ﬂpﬂl.
double sheets Bxl2 15ec, ok
9x1% f0g, Box 3, Btation ' u Hew York.

Wﬂ a.r

nuﬁ'#n‘ :nclndi:n ml‘n'.%
Atuding. EEHHJ 1.

BONGWRITERS=—Write for free
Informstion. Variety, Dept.

noiana.
MUSIC Composed to words. Wonderful
propoaition. Bauer Brmﬂﬂl}l Wis.
LEARN Bwing planof brings fres
folder. Christensen, 'LEI Kt:nh!l Hall,
Chicaga,

book—
V. 8a-

PLASTEX Industriea offers induostrions
men an cpportunity to start o business of
their own, manufacturing art nov-
IJ“:H'.EF. souvenirs, cte,, in tex and mar-

& imitation, 5c material Inllm 51 arti-
{:Iu. RHubber moulds furnished for speed
production. Small investment brings
returns. e are now
orders wl.

Pinstax [nduutru:s, Dept A

1M5 Wuhlnn:-
tan Ave., New

MUOSIC Composed words.
I:I'I'E,Id:tlﬂ- umut Fhwﬁw;
songs. Hen mm ar
considerntion. Heenan's Btuodlos, Dept
PM_ Bax 2140, Bri k. OO,

Poems wanted. Fres examinstion,
Hmﬁ I““l";: af Hnﬂc.ﬂﬁm- Bouth
Alexandrin. Los Aneeles, Callf.

HITE Bo and reputs-
tion, Write Iﬂ’r !:!;.l'u.mm J. I:I~l:|r1‘\v|1|“:“LI on
Pub. Co., 201 N. Hoyne, Ave., Chicago.

EADIOE, SUFPLIES, INSTRUCTION

ANY Radlo diagram 25c. Specify mang-
{mcturer, model, Suprema Lloms,
4727 West 13th, Chicago,

REVISED Plans I8 record-brenking
crystal sets, with “Hadlobuflder''—3I5¢,
Lnbcﬂhrhl H0i-C Tith Avenue, Oak-
land, Calif.

REIBTDII. bt worth dollar nnd maney
saving utl.'lap' for t.m cents. Radio Ware-
house, 362 . Ohlo,
RADY %%Elnuﬂnu hmdmum avia-
tlom ce radie, servicing, marine
and Hut'.w telegraphy tnuﬂ:t tnurmahlr

All exp talog
mldl‘i:bn. Ames Bt., ‘U'nlnl.ra.l.au Ind.

RA]%EEI gr_nrﬁmﬂ.en mnd ;mnmur:ﬂ
dollass.” United Radio Go.. 1000 M, New-

BUSINESS OFFORTUNITIES

DO You want o pﬂmln!ﬂt business pro=
feaslon of rmu own? Then become & foot
correctionist. Iﬁ men and Women earn
F40-8100 weekly b ngjm: lang |uﬂ==|t re;ﬁ

Hef to countless foot m a
Lheme In a few weeks, lu: terms. Mot
medical or chirop Ko further capita]
neceasary. No to buy. 47th wyear,

Bl bk, R
T8 (] Bns Fool
ection, 94 mn BB.I;'T ld:‘ i

BTART Home business making ;l:v,tu,n-:.

VIOLIN Without notes, Free bookiet, | Dlaaues. art goods, novaltles. souverlrs,
Melody Masiers, Box 82, Beloit, Wis, concrete pottery, garden furniture, artifi-
e gt P cial ma flooring. liquid marble. Make
Trea, I%mu arrangements. Bt:l.'llt Al i%ﬁu vﬁﬂﬂ?:ﬂm f dé‘mnu mEr"IlEﬂ.lxheh'

' = = BT 1ree, ye ES.
toville, Ohi {PM10}, Giloncoe, Ilinaks,

~BONGE_Song poems wanted, No charge
!'ﬂ-r nulndiu\. ‘Pr\ee exnm Innt.l.u'n Holly-

Biudi E7 Pre
Eu Lumm.l.ni' 1dios, 10 HES

POEME Wankted. Radio (nformation,
P‘uhll.lh:l'ﬂl Great  Easterm, 2710,
Thoamaston, Maine,

BONG F'oem witted. Bend poem for
offer, Five Bl',lr Music Masters, 630 Bea-
o Bullding, Boston.

LEARN PJ.h.u.n' Win friends, popularity!
Easy self-instructor § ng Key, 111A
West Broadway, Gl-en.dll: fifornia,

DUO-FLEX 'th{l.l Tor clarinets, and
sexophones eliminate mr reed troables,
Write far elrcular, ex Fesds, 1204
1st_Ave,, Evansvilie In.d

EKEEFP Rhuomba rhythm with claves. §1
palr poatpald. Stern. 6220 Ellls. Chicago.

BRASSE And reed plavers. Bend for
“Frea Polnters.'" MName instrument. Vir-
twoso Music School, Dept. P, 400 Linwood,
Bulfala, M. Y.

POEMS Wanted! To be set to hnl-'ill!
Free  examination.

Recordings
‘I.rs.n.drr‘hcl'lt. Studio, Box 113-A, cnnr:'_-.' l'.--

'I..MR.H E:r mail to i:nm‘pme and &r
music. Canadian Th Muau: Bch
Box 838, Co Ilnrqud

Enu!fug-_rrlce gﬂ a I'a.rt
l‘Iu:e l!mugg

SONGWRITERS: Bend ooem [or our
plan_and free rhyming dictionary, Rich-
prd Brothers, 24 Woods Bullding. Chicago.

BONGWRITERS! Words, melodies.
Amaging offer, Hibbsler, O-5 2157 No
Avers. Ohieamo.

BONGWRITERS, Write for free booklet. .

Proflt sharing plan. Allied Music, 7608
ng. Cincinnatl, Ohio.
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FREE Book * In:rauln: Bales by Mall'
{sells for $2.00) with one years uuhan.‘:‘!p-
tlon to Progressive Mail aEine,
all far only $1.00, Fres gift from nll:r-

wood for Lneu Bample
Bpencer Pu ons, Box llﬁ H?I'!w
Culifornia.

BPARE T fits, T tails,
20L14P H,B.I‘HT{mlEhf r‘:d?’unm e

Income—Plenty mail sellin
pgamitie. " Waiie Eats 4550 W B iesball

T BTART Paying home mail order busi-
1ess, Stamp recinted. Nickell's, R-1,
Box 450, Bend Oregon. " "

LEAKY Bas ol exaliesi
profliabie business, Sealseep, 1097, Gine
clnnatl.

Bl Profita | dy—Beart 1
kitchen, Dml:"ttl:‘ig.trucl.'ll:gu A !lmg
and plans §1.00. Ussco, n.'kf
Baltimore, Md.

HOW Can 1 raise capital for my busi-
ness? Or sell my lmrenuun? Write Enter-
prise Bureay, Syracuse, M. ¥,

“LUMINOUS Paint” shines
Easily made. 300 other formulas, plans—
all 350, Tdeal Berviee, 300P10, Park Ridge,

o m:a:&snop nnua pgﬂw Bart
(-] Uml:
Write Oreative E:tll.emﬁup Mudelrs, Ohlo.

COLLECT Your share of dollars. I:l-p-
erate ecollection agenecy-credit  bureau.
Highly proftable. Easily learned. Capital
UIDEC . Write Cole Associal .PByr-
noiase, N .

MAKE Artificinl marble, glazed tiles,
sanitary flooring., superha fgurines,

rubber malds, mu Im potiery, chamlm:l]lg
slalned cement.  Uneanny
liant 3e, exciting. Payn, M5
gnrﬁau Vista, (Room 101: Los Angeles,

INOORPQR.&TE inru: hu-lum Diela-
ware laws. Bell shares. details.
Corparntion Piscal , Box H'ﬂ ’, Wil-
it m, Dhel

OVER 100 Ways: to fnancial soccess—
%mhu from your home. 2% or send

mp for particulars, Ussco, 21T W,
Frankiln. Baltimore, Md.

FOPCORN Machines, carmelerisp erisp-

cheese  cont eh Long
B kins, 2055.% High St Borinafeid, Onie

MOLD Plaster numh.lu.. Big profits,
Rubber maolds i.'nd m.a. rials, 24- nl. Chk-
alog and umg mold ma frea.
Plastio Arts. 711 Nwlr. Muneie, Ind,

MAIL Order business cnu:rw III Fou
how to mAke money, BOATE time.
Teaches nrnf-r-ulnn-l.t mail wdm.' t:ch-n:lnu

achemes, de-
Company. 00 ahnmlm.
Dept, -iwi-K Chicago.

INCREASE Your business;
money, Your ad in this space 'l'lll b'rl.'n.:
you wonderful results. rr 0OF AMATZINE

ropf. F. W. Johnson, 'Glmkl'nlé Adver=

ng Manager, Room 303, 200 East On-
tarlo Btreat, cnica.zn.

START “'Boap Factory” at home. No
machinery, Amazing opporfunity. De-
talls free. Kemlco, 10, Park Ridge. Il

COLOR Concrela with chemicals. Wish-
Ing wells. Stucco-rock, Henches. Bpin
congrete pottery, Cement artistry. Oar-
den  oroaments.  Cold nlm Conerete

ints, Marbling. Bampls H e
Dement c:-m. isaT Wanderiand. Holip:
wood, Cal e

ook of 70

MAKE HunEﬁ' AMAZINE
ideas tells huwwnuluntglwﬂlhmll

capital tpald,
16th ﬁt:rm Jﬁaunnﬂu Florida,
¥ Permanent business making

rofitatile fast-selllng producta.  Write:
B M Madison .ﬂ.i‘!‘.nl.l.ﬂ-. Hew York.
**TESTED Mon ETE A master-

Home business,
Lmnd Hmnll capital. Aristo B, P
]:LHHDY Men—Earn m home oparat-
ing Community "Ht-Il." Slaffard,
T08 Rawll Carbondale, Iillneds.
re time profits, Mo sell-
ing. Operate la-5¢ free premium vendors
"\rlew—n-ﬂcupt ** show Sally Rand, 450
inl. hand viewer and 2 :mn&r

pec
ir] films (28 plet $2.00
utomatic, H422-A #f{mﬂ

THE Master Mail-order Plan stands ab-
e By
n 13 "
suceess from home orf nmw city or coun-
. Mot a fiy=by-nig! hti' ETINY=ca o
schems, but & strictly legitima
fide mr-rm:nd usiness, Anyone can

e

nnera.:.e Duon't let another reasion
{nuu Be prepared. Full with

f.nu:n:h.- working imt.nm:lm pn—
isfactlon guaranteed, |
361, Riveraide, cul:nrn.u.

101 ""AMAZING K Itakkn& Id.ﬂ.i o
Bend 35 cents and l-tl-m;l.
ington, West Vingini

FOUR Ways to mnbu mm! Publish
your own magazine. Joln th lva
Byndicate. Complete details :Ik: enni-
son Publications, Box 3811, Phoenlx, Ariz

200 CLEVER Mallorder, homework, lo-
cq.'l. business agency offers and snap

mallorder ma n.llna llﬂ:. Lﬂrﬁ

$1.00

E.'tr 8-F Carpeénter,

RUBBER Molds, slighily u.il.‘d..
each, big selectlon, gi;mrnnteﬂl uid
rubber, 61,05 quart, $4. llon with fres
instructions. Southern rvice, J303-A
Jucksonville, Florida.

IF You have 8 worth-while product and
need o business or personal representative
for any legitimate business, write Wﬂ-‘h
Coagt Ceneral Agents, iﬁf
Francisco, California. Rates, t: per hwr
or § to 107 of amount involved,

REGARDLESS Of what you have to sell,

=] h-l:nl.*fll yuu ull it Il particulars
:I'n:e nsley, Box 361, Riveraide,
Californla.

POPULAR MECHANICS




GET Your mallorder business started
right. Free detalls, Hayes, Box 1433-G,
Oukland, Callf

ELITE Collection of basiness plans, eon-

YOULL Like resilvering mirrors, table=

taing 137 tesied plans and scores of formu~ | ware, making chtnmu Elnss nlmenlam
: it T B IR | fi e Seaie, ate. 3. 2
HENT Rubber molds. Due to existi ar T, ' .
conditions, l:TI'IJEh rﬁ.onu: cnn be mode ur:;E Hew York. TWENTY Dollars daily Il:'.‘lllmml Tube.
dmiu plaster, imitation marble, cement. WE Buccessfully sell inventions. pat- | Boisset. Box 483, New Orleans
S el ffied Senilotnd | ol sohaptnct, RIS ST | | WHOLESALE s, oo s
w T
Cox Rubber Mold Co. 2341 N. Halsted, | Ch Institute of ‘American_Tnven: | New York oo 0! Dronanar.
Chicago. tors, Deot. 4-0. Wash
~ PROFESSIONAL M Il dnr MAELIInE— WHERE To buy n mﬂut Itmluulu FORMULAS, FLANE, ETC,
Toc. Muilocder direc . l:ll et 1 ¥ Kralt prices, Iﬂfd‘rmllihh free. Yorenm, Box
Publications, Byracuse. N“‘ York ?';1:& ﬂﬁ;;n:: nIIN L 5 AUTHENTIO Formulary. 0M
1M WAYE To mak 260, Geor RA or busimess at home. | (THustrated.) — Reo instructions:—
Beacn,_Hanover Ras ¥ | Details dime. Maples, 3418 South Marsh- 10,000 profisble roducis. $1.50 postpald
mmu. I..eu-n home  Hio ma- | Beld, %111;:;. Ilinois. 1 I.'!O.DB. I!!'u::ul'ﬂ 1-1:I| }Em Gf'n ) Eﬁ
i AK 4545, GO0 business silveri mir- ﬂm rowWn. esinu :
thlﬂgfl l.'.lﬂwnu f:.-.e i o plating ﬁmnuu, r:ﬂl:‘!l.nt? blc;- Massachusetts.

RUBBER Malds that stanmd long hard
ervice, for casting u'b%ncl.s af lrt- l-ﬂ-d
utﬂlt‘r Perfect detall.
mls&i u:b'h-ur Malds Co., WHMM-

108 GUARMI'EED Moneymakers 25c,
Dahlman, 413 East Third, & cinnatl, O,

_ MANUFACTURE Your own products

under your own brand and label. Fill or-
ders from r kitchen. Five guaranteed
huul:hald mulas with complete mar-

ctlons $1.00. B.

Bncl: 61. Riverside, California,

S HECHET How Yﬂl:l Can_Prosper 35¢.
L.!ghn:un. Speed, Streator, Illing

nml “inte mone
tl.unu 25:. H, Chaney, 113
Jacksonville, Fla.

Imtruﬂ-
| 16th Bt .

WORLD'S Fastest mi m-.'hcr Sell
n?'i! {u:nh of razor blades Tharp,

B xington. Cumberiand Md.
YOU'LL Ltke reslivering mirrors, table-
ware, making chipped gliss nameplates,

aigns, Write Sprinkle, FPlater, 37, Ma-
rion. Indiana,

MAKE Uﬂlurﬂauﬂ. concerete  pothery,
CEMBLETY ucts, tiles, floors. Basement
waterproofing, Other projects, Booklet,
colorplates, ‘detalls 10¢. MNational Pot-
teries, Minnenpaolis, Minnesata,

EELL Dy maill Ready-made clreular
service! Books, noveltles, bargains! Cat-
plog free! Elfco, B-440 North Wells, Chi-

ERED.

FLEABANT Quick pan lorde

!.ruua in your %“wu rllnn:llm Hﬂ::
detalls—2%5e. Nn‘nn free. mssherg
Puhhullnul Box GE616P, Chicago.

MAEKE Money resilverin mJ.rmrs Fm'r—

itable home business, oney
makin ortunl ties, Jel‘n.nu: 3[!11 Il]lll»--
gow, mouth, Virginia.

EELL Books mail on commission. Mo
stock to m dors come to you. May-
ﬁ Pa ers, 1107 Broadway, New

G|

T OFFDRTUNITIES For local mnd mail
order business. Gilbert Bupplles, 5 West
::m: New York.
MEN—Women, u:perltz “'Bpecially Candy
ﬂ;:mr&rthm, mﬂur Bpare time.  We
5 table business.
] mmkﬂt free. Ragsd

year. )
dies, Enst Orn
HRCI-I.HN'IEA.I'.LY Inclined men—Own
appliance repair shop,
cuu:u Bhows  you

pair, h:rw tu
coverad.

LIEI'IJI:I:! mta—culurl'ul. I]md.i uld.
h, spray! Compaosition floors. rubber-
lastie molds, rticulars fr\" Marbleiz-

Ing Baryvics. Edwardeville. Tilinods.
HOW And where to obtain capita]l Par-
ticulars free. Star Bervice. Wapakoneta,

Dhila.

OUARANTEED Successful mallorder let-
ters, clredlars, cam, written, Mod-
erate ch.n.rlul Fink Mrﬂrtuina:. 521
Pifth Avenie, Mew Yark.

S60-$100 WEEKLY 'Uulns sawdust,
Btamp appreciated, Clement, 943 Arthur,
Rochester, H. ¥.

QPPGRTUN'ITIE In plastics. Liguid
marble. “Bnow-white,”” “tinted.’" “mot=-
tled.'" Useful, practical, economical, Caols
orful composition flooring.  Lifetime wear.

ooat., Flexible molds. Make your own.
:Frul'ltlb.laE ler.url: irec. Compo-Tex,

WILL Yoo lil'l!- us ﬁ"&» first 8800 vou
make? Afternoons free! W homa,
1.000 month reported (exceptional—Iull=

me}. Expect surprise!  Hational. Box
1240. San Bernardino, Calif.

CHARTERS: Delaware: best, cheapest:
free forms,  Colonial Charter Co., Wil-
mingtan, Del

OCTOREER, 1941

rars,
cles, throom fixtures by Iste method.
Free particulars and fz. Cunmetal
Co.. Ave. H, Decatur,
137 WAYE To make money, in home of
office, business your own. Full partie-
%Inn:'rl froe. Elite Co.. ﬂli CGrand 8. New
“MAKE Mon
Froa J.ninrm:{i:{
Hroadway. New York.

MONEYMAKING OFFORTUNITIES

EARN Money at homel Thml.un.nd.u da!
“Home Woarker Magazine” tells how,
Bample, e, Sizemore, Box T, 4817 Norlh
Eostner, Chicago.

mail, the way w

Maywaod, Pa-llﬂ"l'

MAKE-S8ELL Made to measure arch suugp
E:rtu Particulars Iree COTaset,

exas, Bt Louis, Missouri,

13T BUCCESSFUL Moneymakin
Literature free. Newton, 612 8.
Byracuse, N, ¥, o

.'!'R!II Mullorder portunities,
profits. ~ Sunny's, Riverside,  Crobon-on.

dson, M. ¥,

“RESILVER Mirrors &t home”  Bi
profits, Little outlay. Alsg emboss, gri
--liﬂl.l gold leaf, frost, nnip and make im-

tation stained gloss

, instruc-
tll:-nl- $1.00, Idgﬁ.'l. E-Er'rL{:E
Ridge, I11

ot Bt

M0, Park

BTOP. Job hunting Stiart your own
tera-

writdl Rovd ing service. Free I
il::e. tehard Service, 4340 Maple, Dal-

mxum Make mma:hﬂmnunz

E“tuburg. Ichlgpd:f",

BIG P‘mﬂtar Build {:Iur own business
ammmn: key check soc :mrltr plates,
Sample name and sddress Catalog
463-P East ﬂ'lth Bt., H':w

TE ICAL Formulns, also anything,
everything. New ldea. List free. Chem-
:Iﬁclln_l.‘nl'.lnur. ‘W. 5. Mann, Healdsburg,

MAEE Pust selling n oducts.  “'Chemist
Approved FPormulas.* s Ig: fras. un;m'
feo. 13-F. Park Ridme. ll]:nuls

HEED A chemist? Comy
las. Deve ent, Cons
Claymont, WArE.

FORM ﬂul.r:nl.eeﬂ, tegted
deacriptive

;. _ROF

1.00 each., Yurtz For-

mulary, il-l-l E'u- '|'l='l' Ave,, Cleveland,
[+

tive formu-
ultant Chemist,

LATEST Simplified formulas, Bes
'_EEJ}JE_E‘E_.__?_._._._.““ EE_H:L';T'
MAKE Btatuary. fooring, ete. Imitation
marble formula SBervice, l1-RH,
Fark Ridge, IIL

1z WILL Bring 22 munarmnm%htm'-
mulas. Batisfaction guaranteed, ite,
Box_0-2028, Dallas, Texsas.

MILLER'S Formula Messenger, describ-
ing chemist's guaranteed formulas for du-
plicating America’s greatest selllng spe-
clalty products—iree! Miller's Chemists,
Tampa, Florida S

MOTOR O] 2e gallon. Reclean used ofl
Formula 25¢. CGeosrge, 5000 Stenton Ave.,
Philadelphia, Penna.

REAL Manufacturing formulas. Lists
irea. Eumnll‘!p Chemist, Gordon Ave..
Byracuse

ELITE Pormulas and plans: make and

sell your own products, Descriptive book-
!‘E;Tll't'u. Elite Ca., 214 Orand St.. New
PORMULAS — Latesi, best. Analyais,
Literature free.  Belfort. nmum;
Baillding. ﬂh:lnm
EINGLE-TNG :Pcn'm

i Ke mnm:l'l.l:.tu lnfwmdm: free. A Kln-
\:r::t o " ford, Wayne 'm

HELL- By maill Make sparetime profit-
able.  Constrictive literature {reel Write CHEMISTRY

Jay, 1123 East 8Blst, Chicago.
MILLION !u:t].r..'laa BLLY wholezale, Val-
uht: W.'Ep:lr souree direc loe,  Ideal
H 10, Park Ridge, Il
INTEREETING Home business plans,
Iﬂc Church Press, Stanley. Wisconsin,
BE A metascientist. Remarkable dnﬁ
less healing Bystem. No apparalus [l
manipulation, Inmmﬁlﬂ wrﬂnﬁndmm
course.  Information
Deland, Florida,

HCIWT soft nd ele dll.‘d it
uﬂﬂ”’.n" t:m: r u'prdn

H’-nrll:rn Brush I.Tca.nl.n: Co., ]EH Park
Ave, Mew York Clty.

BIO Proflis aslli mail products
wamen  must hnv:.'# ticulars free.

Banders, Bax 0, West Helena, Arkansas

BE A rofeRElanal Hm‘ﬂmr BEilg
fees ted opportunities, Can be
dene at home. Mo competition, No n.:&d;
l‘.B.I negded. Write te Berapboakers O N
5 Park Flace, New York, New York
MAKE Good money, Legitimate, fasci-
nating. Amazing profits. ge, sducation,
locatlon immaterial, Details dime. H. WV,
Hughes, Crossviile, TIL
AMATEUR Oartoonists, earn  money
evenings, copyin r:lrt-oﬂns for advertisers,
Ad- Ee_rm LArgyle, Wisconsin

U'N'[TIIE Plus =1
1h h:lnlll 35c. Roberts, muuwﬂiﬁn ;

WINN'S New idea chemical kits and ap-
Emnﬁb!m‘mu qu atum“ . “:.:*J:f.
e rature and ca a
laboratory lies, sclentific books
l.t. 'H diseaunt, d o return tage.
JE-10 Winn, 134 W. 33rd 8t New York.
.lnﬂ‘!iﬂsm .ﬁé..t mﬂh luE; B & iy “oat-
e, o emical
Brckton, Mass. i
FREE OCatalogue. Chamlstry, mln!rl.l-
og¥, biology. micrescopes, telescopes.
MM‘M
For Chemlcal E ETLHIEI“-
ments, §
et 15&. FI!H ﬂ.
Company, HReading,

HANDBEOOE
ers, hundreds of
B, erlmmthuo
Reading

Frona,

GHEH CALS
nrntus,  Sond 3 for I'mfm.l

gical Bupply 11:
Armu.u Rmhﬂte'r. g:.'n

H-II“IE A=
Bio-

' Hope

SPECTROSCOPE quick chemieal
?’ll‘.‘l 2150, B:'l.ll.ﬂ:l: Bm:-. Campbell,

CHEMICALS T
B Plelsther's Laboretari s Moafort

HELF WANTED

BIG Tniferm manufastices seeks man
to :unmt restaurants, beauticlans, ﬂ.bﬁ-

——— . fnclories, offices, hom

OFPOR TIES, Hl;mmmhlns idens =
galore with 64 page magazine, 10e Dohe- gg’lmrruaﬂﬂw:'l:tnu!mn “]:]pmun:;::]: 1”
man. Box 109. Madison. Wisconsin. sortment Puig Parker mrE Leads

BIXTY-FIVE Money making opportuni- | furnished utfit  free
tles. List dlm: The Jeffers ny, | Hoover, 151 Wﬁﬂ mm. Dept.
Pittaburg, Kansas. Hew York.

WILL You give us 59 first 4800 vou HOW To 1€|hr Thirty model ap=
ake? Work home. | plicatien leiters, information om  Inter-

Alterngons  freel
81,000 month {excen
timed, Expect surprise.  Natlonal,
1240, S8an Berpardino, Calil

tiomal—rull-
Box

views, and sources of available pesitions,
£1.00 postpaid, Guidance Service, Box
176, Crosby, North Dakota,

45A



BTEADY Work—Good ;
man wanted to eall on farmers. No ex-
pericner or capiial required, Pleasant
'l.n.rb;_ Home avery I:d'liL Bl money ay-

¥ day. Bomes makin
‘mmdrrlul new ton
free, 1l““rlt-l‘_- MeHNess Co., DEln.. 553, Free-
BHOW Friends lmlﬂu:ml lowest ;rr!und
personil Christmas cards, :uumm
cent 21 card $1L.00 l.u-urt.mmt.
t, fioc, Expericnoe unnecessn P':r-
mﬂ card samples free. “‘Jewel on
I.Dllﬂn'l]_ ‘Wallace Brown, 225 Fifth Ave.,
Drpt. D-34, New York.

.'LILUDJL‘GHH you :Ig:.m worth Il:l.l alzp

gea foods, groceries, soap,

{ it you l.i.'rnl to lhuw fricads End ¢’cl'l-url

spare time money making oppor-
E wnu z;ml. m3 Hnn:nwth

AGENTS WANTED
MANUFACTURER'S  Agonts  wanted:
America’s lowest-priced overhead-type
door. Sells {ast to lumber an

or remodels & home, on this Eﬁ
rofit llnnl New territories &
rite Bi Bullding Products, Birming-
ham, I.u-:'h_

BELL Nylon hosiery and give fne ailk
hose for hell price in_combination order.
Cuaranteed against holes, an.m nnd rung
nama_and

or mlmd frea, Hose for
sonal Eh'!n. with I-rn n‘l.ltl'llk. I’P“

ize tosday.

BO-3T, Greenficld, Ohlo.
.uuzmu Hew pﬂl‘l.ﬂhlu f-.'hri R:uﬂrnls
l.ll.fullﬂ Tres tn} Imu ﬂm cﬂ.l.. He

114 T
Do. 24 North Fourth :E.Eqmmnpf
Minn,

GHRIHTHAH Ihrd.lr—mt- Hllm Bun*

Behwer, l}lpt.. I:‘-I—-I. ‘ilfmrl'l.-!:ltt
EUOHDHY Eplegluu dju“ Il.!t. bilg
Emﬂunmnm%“ one dime, Economy,

Z, Lake
MAKE Money! Eh-ﬂ'l' ﬁth:luh'l i.'-'hr].ﬂr-
TAS cards with customer’'s name, for

:1. a 1 =
: B hater e 17 Yo o e
ﬂll‘ﬂﬂ on l.p Janes Art Studios,
184 Place, Rochester, New York.

FREE WI.‘IH' and our concentrates maks

'm products. ‘'We supply labala. bottles.
Enormans . Qualog, E-20030 HRus-
sell, Detrod

Cards—America’s finest
assortments. Big profits, led om ap-

Bamp|
m’rnl. Robinson Cards, Dept. 137, Clin-
tom. Mass.
AVIATION, Leather Jackets, ralncoils
£1.98 up. Outflt fres, National Leather-
craft Co., 881G Brondway, New Vork,

EXTRA Money guick| Sell super-valus
pe tmas cards, Bf—with nome
—41. 25-card assortment, §1. Yoa

.'m In‘.k:. ﬂwnplrtn line. Samples on aﬁ-
oV tham Art Pu'hluluu, lﬁn A
%fuhm!m, Depk. 485, Boston

AGENTE—I00% P:ml.':l. uull:n: [n'hd leal
letters; stores and o Pl
th-'li Lotter Gu.. H! B ﬂ'nnh Clark,

Chicage.

BELL BSenson's Christmas ecard  hit]
America’s finest 21-card assortment, §1,
¥Your profit 100%, Hig selection nssort-
ments, personal Christmas cards low as
80 for $1, PFree samples, Wetmore & Sug-
den, T8 Maonroe, Dept, T0, Rochester
New York.

Clenner! thn cleaning
easy. Premium deals orders. Fres
nmplz Zimeo, BOOT Trv nz Pu.rh: Chicago,

BI:I.'I‘.. Ghrlltmu card sensationl

ng assortm
ﬂu.'d.l with nBHE 50 for $1. up. Bamples
on ltpnruutnghllmn Dreethn 147 Eue:.

BELL DifTerent Ehrl.ir.mu cards—i21 for
ll. Free metallle gold seals can be used
“personalize cards. Make 1007% profit,

I'J'h.t‘hhm-l: curds with name h'IEHI'I'D!d. 50
far T‘tﬁﬂlm les en approval. fendship,
s,

46A

Irn, New ¥

'DREBBEE 1D, B.Ilnu.'il]ﬂ' Eml.s T5e, hats

e,
crnrp, lﬁu{FH} Hnnrw Ehu W

l-l]l.'l"' PROFIT. Just invented. "Tl'l.umh
Tucks for Glass." Get in
Hot geller, will turn millions,
samples, p ars. Est l'lillﬂ, 21]!
Tth, Los Angeles. Californis.

QUICK Cash eafnings easy, Show
friends mnd nthu'l blg value Chrlstmas

curds with name. B0 for §1. Also famous
“Peautioraft’” 2M-enrd 81 Christmas ns-
. 14 assortments

=G wraps
proval. Eﬁm'umhtm m%'él., 1'1"4
Chicago.

BEAUTIFUL Olasa name plates for
doors. Agents wanted. Harvey Richard,
90 Ollver, Southbridgs, Mass

“D!'E.{I Rawlslgh mutﬂ ara ac?rc-a lru.ttm
Vas lnwrul-u .nrginlmcrﬂus

I‘.U AL tious, wiilng
I"lp?lﬂj' 'riu 'imdl'ull 1

Rl'ld incroase
anmlr sales vertising
ﬁ Er’.uwmgh 5,

Dﬂl‘t- J-l B=PPM,

B,Ea lIH'I'.I dirt Irom
dul.hlnl l:l':ud ke brush. Baves dry-

1 d.ilm‘ru'j' E.l. nent
un. wnu “Inventor,” 128 Kristes
Bldg., Akron, Ohlo

BENSATIONAL  All-ocenslom  greetl
chitd sundial. Astually tells Bme.
mmluulunl. t chasl, Allen-
hursg, M, J,

DISTRIBUTORS Por Aspercal earded

merchandise, Discounts, 2617 - 38th Ave,,
Dukland, Calll,

ELGIN., Waltham wr.llt. l'il,nhr.' .23 .
B¢nd for fres wholesale Hﬁd
Em‘ﬂ' 728 Walout ﬂtnut Fhi !Iph-l-n-.

nmc:-u.ﬂiﬁ Weall cards—Cost le. Beill
;lhr_g Detalls,. Eugene Colling, Biltmore,

. !:IrI'l:-'E Profits selling less printers
5 . Broteseianar Protues, Ao it

0, Clever Xmas folders, Sam

ﬂh‘llq'_r :Itl]!l Mulberry, Bpringfield,
500, BSELLING N & bBooks, 'H"ril.-q
B'lwwr 141 West Ht.. Newark, M. J.
HOT-8HOT Eleciric stock prod

Five sales per day ks
od Co., Box B1Z

AMAZING C um.nl.ru tarnish I"mm
metals w.It.huut 'r.hu L] ].1q'u.1|1. fu
or powder, retails 25c, nker,
Box 227, Trenion, N. J.

31 STARTE You In busineéss sellin
men's ties, ready tied El.rdbOn Ties nn

bexed novelties, Write [oda trh}-

terals Enilters Wecerear 20 Wat 20ad
L '

BL., Dept. P ..IN :I. N

OIL Burner. I‘mri'ul chea Elu:ll

homes, dealers, Industrini 'ﬂ'

:ln:; stove, n“wi’.!m 30 yun. H:.unn
) M kaJ.u. ra. 1007

foflt, 9 Qut of 10 Duy. sAmple 380, Dai
ﬁ.l"; L‘ “md ﬁheL;EIME hire, —

AIEBITIGUB Szheol asnlors—Sell class-

mates the “tops" in graduation I:II.ITlB
Aun:lunui;ln: wiidfire, Eu.rry!
Craf . Hax 23-’- L Fittsburgh, Pﬁl‘l.'l.'ll.

hHINMTIEliNEH.DL Hr;l concen “;.d
shampoo, 00 profit every #$1,
Froe offer. Gall 26e.
ul? P\Bﬂ‘l‘“l.l. Til, L. S
EARN Tll!l- 15 Dally gph‘ing l:u-uunu
dlike s

pf: etters.
, Hurry! Medernistic, H !Wﬂ
:I'.h:ll:uln Ave.. Chicago,
T BELL | Ntw used clothing from home,
iutn sbore, k:nu l'ult.l 'l"lr:, leather ja.t:h:—
ta 30c. overcoats dresses 1oc, Indies'
¢nnh !Hk.'.. Other hnrmm Catalog free,
£5-A Roosevelt, Chicago,
UERISTII'.&E Cards. El.-t
Fost sellers. Sam) "&TL' P?;:g-
man Company, 33 ven, Conn,
MEN"5—Ladles’ used topeoats s.'.e wih=
ter coats 40c, suits 880, pants 3. dresses
l0c. Other bargains. Catalog free. Port-
oy, GEE-V Rw-mlt {:hl_ln

ulu,-,
Therma-

gh. New

HOTTER
lhllln tlnn.er s lur Nnmﬂ
rll'nd eeller. Dgnwmlm in profits.
Write Immediately. Home Prodocts Co.,
1118 8. Home Ave., Oak Park. IIL

BIG Mom

ter soite
Hammond, 138 Bl Luu“ e

Heach, Callf.

CHRISTMAS Card money makers, Out-
standing 50 for 1 name imprinted cards,
E‘Ltl“ Eﬂllil:l. %] aessortments oost  B0n,

up. Free sam lu. How-
ard P. Ellls, Dept. PM Pthnn. J.
MAKE Easy mnez uluu_: foremast line

Christmns uri.lﬁ o ukuurtme;:hzl
- wildfire."
far 1I casts ﬂ‘].o‘. ¥ Aetual

retail volue &3.00. I‘J 'h.(:r hv.rn.'ln nsB0rt-
mll_'nt.l Also, 50 Christmas cards imprint=
with name for §1.00. Finest low-priced

ilnpcrlntl in .F.munr:u Wr’lh: for Ie
““Leader” nt approval,

three llhum.s tmgnm um nnd_{ree gift

allers, wan Btudios, Ing,,

Fifth .ﬁ.'rmu.u Dept. 43, New York.
YOU'LL Like resliverinm m.u'rurl, table-

ware, making chipped glass namenlates,
BlEns. Write Bprinkle. Plater, 138, Ma-

m‘n, Tndinna,

BTART Your own bargain clothing busi-
ness, Sell new and used shoes, ..,
coats, ete. Experlence unn
whaolesale catalog, Superior, 1250-M -.h{—
ferson, Chice

hTI"RLEFIT'i"E Pl:mnm t‘lm"i
ae]ler ﬂ now. meﬁj Eul. 17th
a8t.. IHI' Y

WINDOW Hl.m lotters. New *““Roman™

style, Large sizes. penny each, Abso-

lutely beautiful. Free sam Hew cat-

nlogue.  Atlas, 7841 Hols Chicago.
RIETMAS Cards, Earn 82 an hour,

Take orders galore {rom [rlends. 50 ex-

quisite folders with name §1. Free

les 25 designs. Amrl::u fastest

.} mﬂ’ﬂf’dﬂﬂ" bmwmu I-Dc“m

1 E 115 Furl.on 8t., New York City.

mzmu Walues, sundries, notions
noveltles, gifts, military and patriokie
itoms. - Posteard brings free  catalogue,
World™s lowest priced wholesalers for 25
cars, Milla Sales GCo., 201 Broadway,
ew York.

BIG Money o ing initials on ll.LI‘.nIn:h
E]u Elrﬂuti dnl mdg:r dFJ‘ﬂ‘I

! printing and adve

cinlties we have an excellent IIHIII‘II?H-

nm Decalcomania name plates in
antities. “"Hales,”” TIT amnuu .E.'I'B...
tom, Mass.
patented

CGAS Btations want this new
Tl-ﬂﬂl-ldtl‘. Kl‘l-l-pm Long H-"A! G&Iifﬂﬂll
bi [ I‘.ud.
mnularmn ‘Il.m Il'} ﬂﬂ_
Ho-Ro-Co. 3810-W I}:-dl!r. 8t Ln 5. Mo,

“FAREE!" Mexican curios. nmlu-.
100% profit] Marguezp, Apartado 1176,
Mexien City,

AGENTS!: Stamping names on pocket-key

Bamnle check with your

nDEF‘"mJ.u: Business siivering mir-
rors. plating sutoparts, rel
cles, bathroom fxtures by late m
Free particulars and proofs.
Cao,, Ave, N, Decatur, Tl

.MS!NTE—T& I:Hl.ﬂ].: mir Uteraturs. CGood

ame RAn "mﬂ

fm-ntr'r Broadway, N "-?nﬂ:

BIO Money taking orders;

shirts, tl.-u
hwi'-‘ﬂn un-drrwalr pi.nu,, fackets

conts, eto. Enles cq'ul
I'I' B
B, - nu uhlr::.“ Enmd_

HIGH-GRADE BALEEMEN

ADVERTISING Book matches. Amer-
AL Tbten Pent st Hot Leres
Mmatciies. & ng line, FEE
siles producing kit. Sample matches
Complete cut catalog, 13 eslor combina-
Hong makes selling casy. Commission In
advance, SBuperior Match Company. 7530
Oreenwood, Dept. M-10, Chieago.
GREATER Christmas profita! Fifty lm-
rint ecards 20e! Dollar box assortments
- II midars, wreaths, pletu novel=
(-]

res,
Thm bhoxea £1.00.
Fantus, 440

el

oir Ll We]ls, Ohlcagn,

EXPERIENCED Salesmen for direct
Hllin]: of patented made to mewsure form
fitted shi Cannot bs purchased in
stores. Exr.ejlent. nme l'lnu fur tv..'l].w;l.u

l.!-

il-lnﬂ We!lln:h:: 'B-unn Pit
nterson, N. J.

A REAL Future for you with Red Comet
St Sore, Progut, Jom e Figves
Bome good ter tpur n“ “Iuﬂ Write

uick, T4 Red Gum Bullding, I'..Ittl!‘tﬂn.
alorada,

memn.
tractive pro
Shirt

POPULAR MECHANICS



EVERY Businsss must buy printing, ad-
'uu% speclalties, book matehes. efe.
‘Take orders for the ploneer line—1000 ne-
cessity ltems at 50% price u.-r.ln:
Eﬂ:lﬁ :«E: uﬂ:gﬁrﬁf Outny Iﬂ!! DB.

Lionel Press, 313 So. Homilton, Dept.
‘ilﬂ- th_mn
work gloves Lo

::I'.I;Im m:l!]' Eriewaldt MIig.

ht: hITIJ:I'I

TCHMAK Lesgans, tools, sup-
lein Dwtails free. Chieago School, 155
orth Clark Strest, Chicago.

000D Penmanship i8 valuable busimesa
areet. Learn to write in spare time, Hend
250 t.nd.lr for =ix black carde with your
name beantifully written in white, pro-
Tessional penpoint lﬂ-ll free book, "How to
Become & Oood Penman'” — Tamblyn
af Pcnmn.mmp 441 Fidge Bulld-

ing, Eansas Clty, Missouri,

conto, Wis.
ADVERTISING Book matches offer lib-
el earnings—I{ull. spare Um! Ernui
BHGE UNASCESSATY, Lory Low
prices for fine quality. uuir.'-‘t ﬂ!ll'l‘eﬂu
neln get orders: faster repeats. ALl busl-
nm prospects. Free outflt, instruce
tions. American Match & Printing Co.,
Dcpl;. 610, lm South Trumbuall Ave., Chi-

0 Commiszlons—selling to stores cel-
lulndd pricing tickets., metal zhelf :nuuld-
Ing. To restaurants, menu covers,

P. Pricing Press, 124 White 8t.. New YurL
Beautiful complete line,
all sizes, 1.|:u:|.'uﬂ:|::|li Jumbos, samples free,
Start now,. be the first {n the field. Flem-
ing Calendar Company, 6530 Cotlage
Crove., Chi
BIG Money for real salesmen. Owver
100% ff‘mﬂ.l‘. to you. Combinntion chort
indicating interest rates, depreciation and
matarity. Practically every buzsiness copn=
cern, both retall and wholesale, & live

. Muke §100 per week, and more,

mpl-u sent to salesmen for only 25c to

er poatage and handling. Sells for $1.

:I!‘ul.l particulars regarding unusual prop=

ositions o salesmen, Money back if prod-

uct doesn't do all we elaim rm- it. Creorge
Banta Monica

Hudden,

Bivd., Los ﬁ:n;: . enlif,

IH-N With car w CQVer nm: store routs.
Openines almost every Hangdle
orders for natianally h'nvm: manufactirer-
obber. Average 507 commission. Steady

@ pay oppariunity. Sales experience un-
Hecessary. World's Products Cea.. Dept.

10-8, Bpencer, Ind.
ER WB.II.T.I- full nrdpa.rt time man in

each ooun
i h&'af-g.dtl or| for l-[l\'erﬂ!ll.l;t

i b calend
alens. Cem Match, 82- P'H West Washing-
ton. Chi

1  SBalesmen! Army
Hustlers! Perfumed Ha-
ew sensational seller! Par-
Mission, 2328 W, Fico, Los

profts. Best guality. Pac=
ostpaid. Ace Hlades. Buf-

E831
o workers!
walian Led
ticiilars Iree

Angeles, Calif.
BLADES—BI

- . Wire Grip
B-nn.&rr Brush Company., 2300 Sth Ave..

NEW Bpecialty—~8ells every business and
esslonal man, ur $15 sales tﬂz
T i'uk.lq*r rrell cleared aver 1,000,
monthly, ite P, E. Armsiroog, Presi-
dent, Dent. PM. Mobils, Ala.

EDUCATIONAL AND INSTRUCTION

LEARN ‘Weldi into alreraft,
shipbullding, huw r u! impartant in-
dm!.r?“m:} nend ;I‘llnﬁa tl“:_ ml—ch-
pLre good pay and future. AT
spare time at home if preferred. Write
for free facts, Utilities nilmnnl Insti-
tute, 1314 Belden, Dept. II hiengo,

LANGUAQES—Oriental, Celtie, 8lavan-
ie; grammors, dictionaries, chrestomath-
Jen. Write wants. Paul Carr, Warwick,
HNew York.

WELDIMNO—Elestric are. Leatn profit-
able trade quickly through actusl oras-
tice. Individual welder Instruction st

cost of materinls. Full mman.r.u

Valuable welding lessons book 5
Hobart Welding School, Box H-lﬂll,
Trov. Ohin.

1841 mwm::.m Radio,
cents. Elrad, Box ¢4, TI City,
BUBINEES Jﬂh cuume] pernnunl ;Il
questions mnswered. Send  one  dollar.
Eautch, 1331 Grove Bireet, Berkeley, Calif,

free.

p1ana a0

Kig I'I.I'.ET?HITELC Bn;'.l“ﬂ% Lock pj.et!n:
e repald.
smi I:.'ln“l.d.L'l.n. Texns, o
LEA.IIR Alreralt corstruction. Pa:r nll
m!t&antgber m:l?:fdlhm Il d. ‘WIII
iR now u 11
necept limited Eﬁ ”ﬂ‘
for next begi c:ln.u_ immed.l-
lttly Cali urnln Alreraft Imutu.he Inc.,
1121 West Pico Boulevard, Las
.ﬁRT]STIC Lettering simplified. Pml-
neting work. Unique letteri examples
Tres tpald. Thompson Behosl, -
tine, Michigan.
LEARN Prl:l.'dn-l blue print reading
g.it:lﬂr at home, spare time, Engineering
Tvice. Box 37, lllstdu Wichita, Eans
LEARN Watchmaking. Material instrue-
tons for start and wholesale supply cata-
log. all $1.00. Refund not satisfactory.
.H:I:rvr.lrl: T21 Qlive, 8t, Louls, &Ma
LEARN Auto mechanics, body, repal 5.1'-
welding, electricity, refrigeration
Btevinson's, 20084 Main. as City, Mo,
T, ernment jobs now open. HNew
study mﬂ No cost until on FImEnk
nyroll.  Free information. Civil Prepara-
Bervice, 1T02-A N. LaBalle, Ohicago.
LEARN T egraphy! Bplendld opportu-
fitdes now prevail. All enses low, Cat-
mals free, Dod E'E Institute, Hiantt Ave,,
Valparaiso, In

HOME Study Iur degree.  Paychaol
Metaphysics, Philosophy, Bible, Free lo-
formation. Collewe of Universal Truoth,
20-B East Jackson, Chicimo,

CLINICAL Laboratory technls I:.I.I.Ilhl In
our own home, Practice ootfit supplied,
ulletin free.  Imperial Technlcal Insti-
tute, Bax 484-F, Elkhart, Indinna,

CARTOONING Course:—30 [lustrated
08 eprb et o
Bontes Studfo, Box. J8b. Pasadena. Cali.
AMATEUR Cartoonists, earn maoney
evenings, copying cartoons for advertisers,
Ad-Service, Argyle, Wiseanaln
i kon Caiatos e Bt e Bav-
et Gabiosn % B e =
COMIC Pen and ink nk:t-c.h made {
::.r.r photograph, Pleture returned u;::
mnd Eh.tnu huhbr or pastime. Send
te Thomas

En ouse, R 1,
nbur‘,__Fen.'nu

PEN And ink drawings., Let us draw
TOUr ldverﬂ.nnq: and catelogue lllustra-
tlons, from photos, copies or objects. Best
wark i.'l].d falr prices. Heraldie Btudics,
1914P Qakdale Avenue, Chicago, Il

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

H'.IUI--QREER Or agent ad reachin
Et,:teu R Itllvlga throughout E:gu
nch. Newspaper, ne,

mailing-1ist, rato-book, free. Chicamo Ad-
E!b::ﬁt!r;g Apency, 28-PM West Jackson,

INCH Dis In:r sdvertisement Afiy mogn-
dnu “r 15, Wwd: Popular Bervices,
e iy, (M. J.)

ADWRTISH 24 Words, 145 newspapers
48,50, Lists free. Advertising Bureau,
4818-C Cottage Grove. Chicago,

LIHRH mtrqrﬂaln: at home, Easy praoc-

eal plan, Mo text books. Common school
muuﬂn l-'ul!ﬂt:tmt Intﬂuttmt m
and requirements
of Mmertiu:ﬂ::. 1315 n:l.n Avenue,
Dept, 3430, i

FREE—Ncw Advertizers Hate Quide. 44
pages. Includes evervthing. Lowest rates.
E. H Brown Advertising Agency. Mer-
chandize Marlt. Chicaga

ADVERTISING Plbmd magnrites,
newspapers U.8.A., Canada. west rates.
Free gervice, Sd.page catalog free. Baker
ﬁdﬂrﬂnln&.ﬁ ency. A-188 W, Madison,
Chicago. E.I.El'l.nhad X years.

LEARN Big pay trades in o [ew weeks,
Decorating, paperhanging. m'a.tninr mar=
bling, slgn and pletorial painti Cata-
log free. Chieage Painting T
West Loke Street. Chicago.

EECRET Investigation, Experiencs un-
necessary,  Detective particulars  free,
Teorge Wagner, M-2640 Broadway, M. T,

FLAYS, STORIES, MANUSCRIPTS

REW Writers needed! Free test shows
Euur ability. It's fun! No obligations,

ush petcard to Comfort Wﬂber': Berva
fce, Dept. 723, 8. Louis, Mo

SETORIES, Nowels, po:ma wanted for
publication. Many eager markets. Author
will help ﬂ:ru pell. Manuseripts marketed,

revised, X . B636A
Chesthit, Philadeivhin. Ponaac

TYPEWRITERS, DUFLICATORS,
OFFICE DEVICES

OWING To prmun: of national defense
PrOgram re must a our $9. 'EIE Roto-

B l:lum uk with
Btenclls, da, ll._\f]g ‘q Fnr $4.25.
H. J. l:rt,t«u Mig. Gn E‘FILII._
“NEW " stencils for all makes
duplicators, 5 qI.IJ.t'ﬂ (120) $A.T5. Omne
$2.00, inks and supplies. Automatic

t card stencil printers 86,75, Write

lahurﬂi pewriter Supply, Depart-
;F tsburgh, Penna.

‘I"!TEWRITEIH Adder, m
multigranh, addressoaraph, Send for free
lists of machines that will helo rnnu at
hlll' price, Pruitt, 28 Fn:tt-t- Bldg.. Chi-

BUSINESS BERVICE

FROTECT Your valuable legnl papers,
documents, plans, eoic.  Fhotosiat :nni:l.
made of anything written, printed
druwn,  Renson bﬂ Phatostat Eu'rh::
5017 Cermak, Gh!tm. Hiinods.

£1.00 PAYS For Ban Franciseo afflce un-
der your name. Personul, business mail
received and romalled.  “'Contacts,' 451
Turk. San Francisco, if.

HAVE A Hollywood or Los Angeles ad-
dress. For business, pernnnﬂ [ nm-_!u:l
WE remail daf , 1loe each £1.00
month. Lost friends located. C!lllil'orn!l.
Information and Service. P.O. Box B5T1.
Metropolitn Sta.. Los Angeles, Calif,

RUBRER STAMPE AND OFFICE
BEUFFLIES

CUSHION E}tnmpq.
a5¢. Blgnatures §1,
Hl-uﬂnws. H:IN'.

3 LINES 30c. Indexed eushioned, Pads
i0e. Sl.u-mpﬂtt ‘Wauwatosa., Wis.

J line 2%c, 2 lines
Btamp Works,

BLANK Gummed labels, 33 to perforat-
ed sheet, Bamples? Dulco, Pite,
Pittsburgh. 21, LTIt

BUFERIOR. Cushioned, indexed. Two

lines 28c; ren gnatures §1,60,

Blocum, E]i  Bradley, ] l'eurln Ilinds.
E'H'I'.}B I-Inndln tu.lhl:unnd 2 lines 25¢

i—3hc. Stamp Works. Centerport. N. ¥,

CHICAGO Mail address: $1 monthly—
Rtmtrlng. reforwarding your business,
persanal mad], Gwn‘al 31} West Waah
_gu:-n {Established 188

HIINGTO'H D C. nm:l i-:lnrnrdmz
nddreas. Hawking Mail Service, B08G 14th,

ENJOY Hml!-'h B'E'E!JE'II: rofessional
Emil

pcrobal rita!
Enafl, Eiﬁ'ﬂdl Hnnh !Itnd: Streot, Milwau-
kee. Wis,

SI05-5175 HDN‘T‘H. Mep-women., Gek
fm'ﬂ'mﬂcnt- jobs, Prepare now for exam-
nations. 32 page clvll serviee book, full
artlculars—list jobs free. Write today.
"“#mn Institute, Dwept. 02, Rochester,

THSOCEED With Super-Memory. Write
YDy Info Company, Box 1132, Chicngo,

OCTOBER, 1941

CARTOONING, COMMERCIAL ART,
EHOWCARD WRITING, SIGN PAINTING

“STUDENT Cartoonlst™
Included with our helpful book
of Cartooning.’” Dollar

curr\ent !uau,&
i, CH.P.'I.-

logue Je. House of Little Q;g

Avenue, New York,

2 LINES 25g, 3 Linea 35¢. Btamp Works,
Auburn. Nebr.

FRINTING, MULTIGRAFHING, MIMEQD-
GRAFHING, GUMMED LABELS

10 ENVELOPES, Letterheads, bill-
heads, satalements embossed business
cnrds, 1. "r.'.'L ul.r:h ﬂ]uauw Service gUATAT-
teed. Sta rinting Company, Fair-
mant, Wﬂt ‘l.rn

FRINTORAVURE Ralsed letter business

corda. 1,000 350, Card froe, Bam-
!I.ga. Goff Press, 5017 Cermak, Olcero,
inods.

NEW Illustrated method makes drawing
ensy, simplified. 5 ¢ stamp for eye=
umlnﬁ particulars! Leon, Com'l Artist,
Box , Los Angeles, California.

100 Bhx1l BGND Latterheads and 100
rh.\'rlﬂp:u £1.0 poatpald. Hammermill

1.25. Bnnn.avl.lle MWT West Roosevelt,
Phﬂldulphll.

4TA



Labels—Hundred u’.ﬂtqw log
aﬂrﬁ'rprlnt PRI1G41

FICTURE
n!‘undl‘hlc.

UTIFEIL Christmas name cards
Gisolfl, 131=-B Chestnut, Scranton,

BDND Letterhonds, 6tyxaly, 180 en-
:rgﬁ postpaid.  Brabcher's, 802
uﬂn Dwambun_:.,__ u_l.;u._l_y__'__

PRINTING. Beautiful, economical,
tallic nnd colored labels, lettorheads, phb-
toprinting ldl'-:lilinr novellies, Free art
Barvies, Eim[} Tiramodern, 1306

Walnut, Cine n.nltl

Hammermill

200 MODERN, Distinctive
letterheads [ilirli:l and 250 B0 Vel apees—
1.75. Bam . D. Treaster, Milroy,

ennsylvania.

THOUBAND Business cards §1.00. Send
for samples. Eabon Preas, 13101 Mainm,
Oardner, Kansas.

LBy R

1-IM

1000 STATEMENTS
Bamples; Btate reqmrgm.enm
lishers. Cincinnati.

R R
8. L] ©a & DINETY,
est prices, Samples, Goodprint, kuri-
B0TEhiT, Va.

1,000 Exl CIRGULARS, 3 colors, $LO0,
Prerless Printing, Altoona, n,

‘JI 00 EACH. 300 Lekterhemds, 200 en-
500 business cards, Prepald. 24
hwr l-un'iw Fress, 1417 Clybourn,

TE'D]IPED!'

Rockville Co
tiskiig mather, du
ﬁlsm 131, FOUR Line
26¢.. Moritz Printery. Sa
M0 LARGE Envel
M Epdd_ Crown

Diffset I'rlu.tl.l:ll,
Illu.!-t-l'lt: ndver=

ammed atickers,

naw, Mich,

100 letterhends
Print M-alphl Ohio.

- 204 ES $1.00 ?ﬂ-‘tnﬂd_ Eleven
umer i]. 00 specials, Free folder. Eecon-
I.H Bon Antonio, 'I'Etln.

1 §2.25,
ftnur:: upp?lnu qun!.ed. 1351,
Hi Texns,

300 UﬁIH'!'-E-'B Eudl B5g, Other trinl-
h:l[ Church Press, Stanley, Wisconsin

JOB Printing, Quick, reasonable. Ham-

E Atlantic, Box 653-H. Rock Hill, B, O,

Hl‘:l

BETTER ﬁmnlth Ietterheads, envelopes,
en :Li.ll:r:: hmﬂli ricad.
m"’ =
ington, Indisne, i

BUPERIOR Quality shi lab-eln nnd
stickers. Reascnable. Eab-a
Crosse, Wisconsin,

350 LETTERHEADS, Envelopes, bill-
heads, cards. Combination &3 Eco-
:|:||:|mi|!| Press, Leonia, M. J.

OFFSET Pﬂ.n.tll:l! without ecuts. Olrcu-
lars, booklets, ete. A:HW Press 1170
Brondway. New Yark,

PRINTING $pmﬂl.l—ltlll B1gx11l  bond
letterheads, 100 6% envelopes, 4 lines,
both 300" P . Cramer, Doz 543, Ohi-

CAED.

135 smﬂ #13x11 Letterheads, a:;lutfn:&
'I'HI!I;DE! tpald. Brennen,
Wa 'l.ﬂddl wn, Ohio.

mmrn'f Labols, Berea, Ohio, Better
label valoes. Interesting samples free
MIMEOGRAFHING — 0O Pl:l-‘l:ﬂrﬂl or
200 letters 81, I.'Io, M.dl tional hundreds. 10c.
No lineage 1 B-a.mn'lu free.  Dallar
L:ttn- E:ﬂlu. m . Washington, Chi-

qu.u..rn' Pﬂnﬂn:—umumlm:d.
prices. Bamples fres. Fame
rop. Calif,

FRINTING OUTFITS AND SUPFLIES

INEXPENSIVE &x0 Printing press. Dee
tafls free. MNovelly BShop, Downaville,
Louisiana.

NEW Type Feasona
Landis Co.. R.I.v.thn.d
l.'qulpmm List

H.ﬁ.‘N’D Prasses
free, James A !"r: 'Ellhu'l’ill Indiann

PRIMT Your own :lrda :.tlﬂnu.er‘r.ﬂitﬂn:-

Ll.:h—

bil.;‘ prl{:ed. M. R.

Ina., T-11,
Meriden, Conn.

FRINT At hnmu 10e will bring & com-

te catalog of presses. type and supolies.
Peiffer Company. 6 Columbla Bt
NEI‘I.H: H. 4.
48A

BARGAING — Presses, . supplies,
Bend stamp. 159 Eu'lu{mmmhrldn.

TUEED Pressss lise. Lista 3c.
Turnbaugh Servien, :I.mrlll.’ﬂns, Frona,

FATENT ATTORNEYS

: Take gtep toward
E your 1uwn nrfﬂrlmmt oblign=

Liom. ﬂla for fres “Record of Invention™
form  for establishi date aof Invmtl.m:
We Ir\ue—ﬁ . “'Pabe

Hnd page

Cuide for the Inventor"—tel Immrt-
ance of prompt action, confidential search
service: how to sell and market invenm-
Hons: details of convenient payment nlan,
Send for free “'Patent Cuide™ and "R-emrd
of Invention™ :I'm"m today, Clarence A,

O’ Brien, Patent Atl.m-n.g_'r.

1E1B Adams g:llld:lng ‘Washington, D. C.

FPATENT Your ideas. Write Immedlats BH
for two frec books, ‘"Patent Protecti

CONTACT 35 Buoversl Your invention
drawn. 28 prints nnd 28 manufacturers. 85.
3 E. Dralting Co., 81 Wall Street, New

or

WANTED!| Bmall Inventions; patented,
unpatented; cash, royalty basls, Trap-
hagen ¢umpln:r. a7 t 5t Clalr, In-
dianapolis,

MANTOFACTURERE Address [T
line  §1; unpatented Inventions 'I'BI'II.GFIE
Manufacturers Dicectory, Horth

Hinth, Columbua, Chio,
PATENT, Trademark, drafting, search-
lns complete inventors servies. Edward
Careoran, Chandler Bullding, Washington,

WE Plad buyers for iuuut.e
ed inventlons practical nearing
Serviee, Box 3T, Hillside, Wichita, Kansas,

HOW And vheru to obtein capital. Par-
gf‘u.l.'lara free. Btar Servies, Wapakoneta,

o,

UBpALent-

and "“When and How to Sell an Inventlon. "™
Fully explaln many interesiing points to
inventors and {llustrats important mechan-
les.  With books we alao

of Invention'

tar J. red P 3 .H.b
tnnurl ill-:l'..- ‘ﬂutn'r I!lnl ll'i'l'i'll! Ing-
ton. 1.

ki Inys are rm.-u—-
Hecure patent mum now,

to Protect Your Inﬂ:ﬂ-
No charge for
fered  Patent Attorneys. 1343 Bareisier
'aben
Building, w-.mn:m“ﬂ Q. .
?.F;'IT.NTE Protect you J,.d by ascur-
ing froe “'Proof of ]:uvmuun folder. Ex-
li fooe. E. Eu‘}'urggcg.n I'Ijl Wundhlrﬂ B}d'd
Washingten. D. 0. .

free booklet, *
tiom

B

INVENTOR'S Universnl Educator: cons-
talns 200 mechanlcal movements: 50 per-
petual motions: instruction on procuring
and solling patents and selecting an l.tt:lr-
u'ir. ete. Buegests new ideas. Pries §1 pos

d in U.8.A. Address Albert E. :Dluurll:'h..
511-B Calorada Bl Washinrkon,

HAVE You & uuu.ud:. oractical Inrentl’.m
for sale. patented ar unpatented? If s,
wrlte- Chartered Institute of American In-
ventors, Dept. 4-A, Washington, D, O.

" WE Locats buyera meritorlods paten

unpatented Inventions. If will ssll. ren
Immediately. Deseriptive booklet,. refer-
enced, free. Inventlon Reporter. 5A-11238

th Pairfleld. Ohieago.

I BELL Paten Extablish i ;
%I;:r!u A s_nzntht'f‘ TIAEM Gacson Ave

H For practical 14eas and inventions,
H’.r Bn[! AB-8441 Pleasant. Chiensgo.

5.0 ATTORNEY'S Pae | enLes,
Free culars airmailed. Hnbart Beck,
1310 Ister Bullding, Washington., D. ©.

INVENTORS—8 nd f fr I:l-u-:li:lut-
et feenl Bemsie Bt gt
5A, P 8t,, Washington. D. ad

L. P RANDOLPH, 3m2-B Vlctpﬂr E:Id.i
Washington. D. 0. Low coat. Boock and
Information fres

INVENTOR'BS Oulde' free: full infore
matlon I.hw nl.tentlu, selling Inventions,
Frank Leéderma 1684 Nmesan Strest,
Hew Yurt.

T INVENTORE—Belorn disclosing your in-
vention to anyone send for form '"Evidence
of Concention': *‘Bchedule of Government
und Attorneys and lnstroet
Sent [ree. Lancaster. Allwine & Rommel,

111 Bowen Bulldine. Washington, D, O,

PATENTS, Booklet fres. Highest re:tm--
ences, Beat resulis, Prompiness nss
Watson Coleman. Patent u-nr 124
Hinth 8t.. Washingtan n

PATE marks, Preliminary

Rdvice, book and t‘:lumﬂ: form free. Per-

sonal le'mn:a Il"rin Ilnc-thnn, E7 1]
Hrl-ll:'hl umn:tm:. D, C.
Reglstered I ht.eu ' Attorney.

MERLIN M. Ei'l:n.l—mtund Patent
.M'Iun}u'.l'-prum experienced, personal
patent service tuun:uh Iy fees, Strict
confidence obsorved, Bend today far legal

“"Evidence of Invention' form. 'ﬂa L oth
Birest, N.W., Washington, D.

FOR INVENTORS

VENTORS: Time counts. Take first
toward protecting your invention—
without chligation. Den't delay. Bend for
free “Record of Invention'’ fo nd
new book ““Patent

patent and sell your invention; detalls m‘
confldential search un'ltr_- oonvenient
nt plan, Write today. Clarence A.
"Brien, HReglstersd Pl.f.rn.t A:Dw'.nl?:‘
IKIA Adams Bullding, Washington, D.
PATENT Your Idea, Wrila Lm-m.-ediutr

for two free books ‘‘Patent Protection™
nnd ""-l"h.-en and How to Sell an Inven=
tion.” Fully explaln many Interesting

[
nis to Inventors and illustrate impor-
ant mechanical principles. With hnrnh
we ulao  send vidence of Invention'
form. Prompt nrwu reasonable  fees,
:arg—thru Ars’ rience. Avoid risk
of delay, Address; tor J, Bvans & Co,,
Rﬁflaunn FPatent Atmrmrs, 413-L Vietor
Iding, Washingion,

DEVELOPING Your !li!l into market-
ing article, dies, tools. for r ﬂmdche:uu
production is our hobby. rite [
years of experience. H & H Tool & H‘fr.

ence.
Ca., 308 E, Ird, Cincinnati, ©,

INVENTIONS WANTED

INVENTIONE Wanted—We have facili-
l.Itu and ﬁmmm t-u mn.h:u and sell your
dens. Bend maode L

and
:.:rur wuhu 1l'lr.h flut. latter. eneral
Bales By . B0l
Jlmmu& Madison, Wis.
FOR Defonse, fac road. Permanent
Imsventlons, 34 Wut. rd. Mew York,

INVENTORS ;: % pntent-
able ides? erl.g D:pi =, 18, Sta-
tion M, New York

CASH For inventions. patented or un-
patented. Mr, Ball, A-8441 Pleasant, Chi-
cRED,

WANTED—Meritarious '_.unl:cd. un‘nll—
ented  Inventioms.  Booklet.
free. Invention Reporter, EBII.EH Euuth
Fairfield. Chicago.

SMALL Inventions wanted by manufac-
turers. I'll help you sell your lmvention.
Write for free clreular, Stanley Hull,
TH5-K Euclid Avenue, Cleveland, Ohla

BIMPLE, Practical inventions wanted
manufacturers, patented or unpaten
Far information write Chartered Institute
of American Inventors, Dept, 4-D, Wash-
Ington. D, C.

FATENTS FDOR SALE
THE Olamp method af Iarj.nﬁ shingles
has mrrived. Roaof ctnmp paten ::m&

No nail holes, Labor save
J{II‘I.I'I.'!-I:H'I H.t 3, BD.I:I]I

fuctured. H. E.
Olympla, Wi

OUTRIOHT Hu'a.ll._'r Bmall articls
vital to national defense. Cheap to man-
ufacture, pa pee, T,
Ttah.

PATENTED Invention for spearin
small or large flsh. Paul J. Pearson, §

Tex Ave, Pontias Mich.

ELECTRIC Appliance. William Baresch,
11-08 131 5t., College Point, M. ¥,

“PHNEUMATIC Doorman ' Approacher’s
welght opens and closes doors, De Leve,
IEI5 W. 30th, Puechlo, Colo,

CHRISTMAS Tree lighting device, pat-
ented, for sale. E. Lundstrom, 86 Cath-
arine 5t., Worcesker, Mass,

MANUFACTURING

MANUFACTURING. Dles, stampl
all materinls. Brasswork, Inventions
ﬂ.tnped_ Baum's Specialties, Kansas Oity,
.
T METAL Stampings, parts, dies, models,
Hagstrom Manufacturing Company, Ean-
g8z City, Missouri
MANTFACTURING. Any material, aoy
quantity. inventions developed. Milburm
Burlington, Eentucky,

POPULAR MECHANICS




MODELS AND MODEL SUIFLIES

el listing H b
ﬂm:xmulnu Wllrn-inn:mn. Gull

MODEL Supplics {or the inveniar,
3¢ stamp for ﬂ.tlJnﬁ. Fierce Model Works,
Tinley Park. 1

“"BHIP_ Mod ls--ﬁ'-ll.unl ltl:lln tﬂ-r:l:d
earved Iu:iJ kits, hlm:unn'ls ttmga

uur-‘hn',

delivery. ;ri'ﬂ‘
M 3 Bt., Nzﬂ Tork Clty.

Est, 15905,

GUNSMITHS, Experimenters, model=
mu.nu a:lnﬂ 10e for 44 g’:glaﬂm&tn?uud-
fl.iu 1%.: Ler, muui ¥ Tremont, Bronx,

CARVED Hull shin model kits, Bhip
and yacht model fitings: model yacht
ealls. Tllustrated eatmlog 20c. A, J. Fish-
er, 1002-M Etowsh Ave.. Royal Oak, Mich,

LEARN To polish gems. PFree informn-
tion. Smith's Agate Bhop, I8 Alder
Sirest, Portland, Oregon. 2

ALEXANDRITES From 3 carat up, £1.25

r carat. ‘Three genuine Zircons 174,

we's, Box 535, Chicago, TIL

GEMS, Agntes, minerals, jewelry., Bix
hete & ""“""ﬁ““;:‘"‘“t“’ i’P%E“’“" patd.
(n;r: '?,?,“m 1.'513: Botie T mpgmgun

E False teeth relined at home cas
way. Perfect fit guaranteed. Write Iur
information. Dr. Recse. Glencos, Illinois.

“con EET ZB'IuI!tII:I. 22 blg ]}iiﬂ of con-
tost hiclps, General Contest Service,
T, Dl.l.'l:utl:. _ Minmn.

E-I(.‘-K—Nen'nuﬂ—Dmmndrnt-? Let Vig-
ortex Wheat Germ help ?'uu. Batisfaction

uarantesd. Literature free, Kretschmer
Eﬁwpwtt-‘lﬂn. Dwpt, P.M., Baginaw, Mich.

BULOVA, Eru.cn I-In.mlhun Elgin, Wal-
tham wrist ond pocket walches [or ladies
and gents. Posltively lowest  wholosale
1M1 styles now available, Write
or irce moncy making whelesale cata-
logue. Morman Rosen, Wholesale Joweler,
Dept. P.M.. B0l S8ansom Btreet, Philadel-

|_1hin Pronm,
TCHMAKERS' Materinls. tools,
E-]nr—bﬂu:ht. sold. Best prices for old a?nhi

diamagds, catalog, Ben Begal Com-
pany. Box 160, Chicarn

HOMECRAFTSMEN

FLASTICS Catalin—Bakelite now kit
Material for novelly box, two bracelets,
1.wn Tings J:ln.ut:r knife, four pins, instruce
il Tl e LT S
1011 _Harrison mmmt mrumm‘ "

WoODWOREERE—T hardwood
flne !lm:dture m tables,

WATCHES—Hamilton, Elgin, Waltham,
Bulova a8 low a8 51.75. Diamond rings at
lowest prices, Postal brings free llustrat-
ed cataloR. Quaker City Jewelry Company,
Wholesale Jewelers, 80 ".'.I'nilnut- &t.. Phila-
delohia, Penna. Dent. 5"

WANTED! Gold. ailver. platinum. dig-
monds, mercury, ete, Ship, Simon's Jew-
elry. 353 Old Arcade, Cleveland, Ohig,

OPALS—Caollectors' parcels $5.00. Lapi-

jetures, ekte, Harteraft, 2905 Bouth Fox, daries' pareels 858,00, Catalogue free. Mor-
ver, Colorado, mnn Beward. Melbourne, Australla,

LEATHERCRAFT Headquarters—Leath- GOLD £36 Ounce. Shio old sold ‘Mlth

er alu;rnllu l.nd tools for mi.hn.‘:alm'u. crowns, jewelry, watches—recelve cash b
moceasing and many usel return mail, Hl.tlutlr.tlunn'unrlntﬂd t"rn

ar:hm and m-ﬂ I-I.I'D es, Bend to- | information. Dr. Welsbers's (Gold Refin-

dmr lbc for catalog. n Co,. 180 | ing Ca,. 1500-Q@ Hennepin, Minnespolls,

aeker Dirive, ﬂmum ]:IJ.. Dept. | Minn.

:.I'I}-l'.l

ENOOEDOWN Cedar chest, lumber, ve-
neers, llustroted entalog 10e, Gilles Eens-
dall Co Dwcatur. Als.

Fl.‘r'.lLD Btn.-nmltmﬂ. plywood kitchen
cabinets. Plans 35c. eT Underwood,
}ﬁ:ﬁinhmun Avenue, Western Springs,

GET Preo leathereraft Instruction pam-
phiets, prices of [eathers, tools, projects.
Maks extra motay. Boautital mifls. Leath-
er samples S5e, Wilder & Company, 1038
Crosby. Dept. 10F, Ehlg.]g, Tilinods.

LEATHERCRAFTEMEN: Write today
for uhlmu showing iPEL:‘ﬂd. leather-
eralt d that we em af leather
oot mu_ ather Project Company, 1203
Belvidere Avenue, Detroit. Michigan.

FAST Money in home workshop, Sea-
sonal necessity, Sells to jobbe

rs, Partic=
ularg $L.00. Crafihilt, 2515 Emmebt St
llan, Texas.

28 LAWN Ornament patiterns E5e. Other
patterns; 15 -20°" high: Dutch girl, Dutch
bay, pirate, bull r. Mexican girl,

can i m:lnn:uln. flower girl,
e each: 3 for 25 I.‘y DALLerns
30a. AIl 62 full p- o} putunu 1.00 pw,.
Btrother, Box 383-0OW,
eat Virginia.

DECALCOMANIA Transfers at
Eﬁr:m:. Luhmmﬁ“hsr. :Inrgg ‘I'!-TH!H’

Chicago. TIL
MAKE Beautiful Mexican plagues. 0

AQATES, Fossll woods, three pounds
;}Eﬁh pastoaid. Jay Ransom, Aberdeen,
ol

BAVINGE Up to G604 o0 natonally ad-
vertised merchandise, radios, brollers,
tousters, eleciric lh.l.'rl:'rn.. :I.w.'k.i. (17 P'r:u:
catalogue, Quentin Purchasing, 131 W,
42nd 8t., Mew York Clty.

MEXICAN Legal matters, Willlam Cocke,
Relinble Americnn Attorney, ElPaso, Tex.

ATHLETES Fool and eczema suflerers
irttlng quick effective relief using Ames
intment.  Generous sample 25c.
Write Ames, 535-B Lnnnliew Road, South
Drange, Hew Jersey.

PEYCHOANALYEZE TYoursell. Detalls,
3c.  Allied ermul.ﬂiiti. Box Z81-M, San
Fernando,

"Hﬂw Your nther self* makes rich
or poor,” gent free, Behestz, 081 Branch,
Bellersville, Penna.

REMOVE ‘;’wr own__tattooes, write
Tattoo Bupply House, 651 Southy Siate,
Chicago,

ED‘HI! Chiropody
ccmplete to tremt your
Nuleet Co,, 1472

service—Everything
feet. Booklet free.
wiuy, New Yorke

murt'ﬁm-

§ inclad-
ed. v.rurla Fublishers, 4&1&-“3" Cattags
Grove, Chicago,

MISCELLANEOQIUS

HIGHEST Prices for old goid—Mall your
teoth. watches, lfewelry, 100% full cash
value mailed dov shipment reecelved. Sat-
isfnction muaranteed or articles cheerfully
Smaiting St Soo-p Ghanoleia
Bullding. Chicazo.

TOBACCO—SMOKERS' SUPPLIES
Leaf aranteed, clgarette,
g i B ST
1
Rives Tobacco Co., Pa uh.:x.a, soibeieng
RAZORE, BLADES, SHARPENING

120 D.E. Blades, $1.00; 300, $2.00; 600,
$3.00, Q\IIIIE. Products, Box 281M, San
Fernanda,

SURVEYING INSTRUMENTS

BEWEETHEART'S Olamorous portrait:
your eartoan. Bend photo and §1. Edw
Karlsson, 244 Emst T9th Blireel, New York
City, Refund il dissatisfied.

L L 1:';““ n“l Be;‘li:l' s-tune:
;aner.am} Tnlted, Box 1000, Newark,

MAIL Order hu.a!neu course shows you
how to make m spare or fulltime.
Teaches nmlmmu il order teehnigus
—not pennv-catching schemes, Free de-
%3. Welsan Company. 0 EBherman.

t._408-K, Chicago.

HEAT Bix rooms §20.00 yearly. Deu.il:l
10e. Resensweigs. Route 10, Gincinnati

FOOT Sufferera—Arch supports, nldu
from :.'-uur foot Im&ﬁlm nmu! f:‘h

]Il':l' 81 ]:mlr
terial. MNuFeet Co.,
Brmrnr.r. He'l' York.

OUARANTEED Foclory rebullt fransits
and levels for sale (cash or terms) or rent
{with purchase opUeon)., Large sclection,
Low . We W'Lllrepnd.r trade ar buy
old instruments. propaid for esti-
mate and valuation. gnr complete infor-
mation write for List M-610. Wnrrenv
K t Co.. (Manufacturers of ‘Trans
and Levels), 138 M. 12th Bt., Phllnd.elnh.Ln
Penna.

niterns, complete |nstructions 25c. AMex- ALE—MISCE
can Arterafts, Engle Pass, Toxns, FoR 8 LLANEQUS
LEATHERCRAFTSMEN: BSend l0e far mﬂhﬂd topeoats, $39.05, Bridge-
new handbook nnd uulmus of tools I Galashiels, Scotland. 653 Shatte
supolies. E. A, m.uﬁ' I'I.Me. Laos Angeles,
Leathereraft Dl-rL:l.dn I.-ﬂ Hbl.h!r
Street. Binghamton. N. ¥ WANTED—MISCELLANEOUR
COLEAR Tr 4 l.-'l.ll:i.tl! bars, il
sizes.  Write for  Information, prices, | HIGHEST Prices for used cameras, bi-
HT.IEII‘I:I. Co., 337 16th, Toledo, Ohlo. mﬁt‘-ﬂ o tlﬂ 1"‘1“! BE!IL i%l:is
FATTERNS: Lawn ornmments silhou- | go¥ GEOC0 E0 B2 ERAHE Srtpumian :
it Lywoad Ities. Decal transf on's, 163-M
H “m‘.#er - supp] liea, New catalog fiustrates | Madison. Chicago.
o=-Met Shop, Ashburn, Ca, !DI.DGGGI micrometers, machinist toals,
H" Ehebel Baw Filer produces Hh. Howell, 1656 E. Wilkes-Barre, Enstomn,

'I'HI
eaws that have no egual. Send for full in-
formation. A, P. Shebel, Ti0 8. Ind S,
Milwaukee,

WATCHES, OLD GOLD, JEWELRY, ETC,

5000 mmr:l;!mmhntj i mml -a
Tew York J‘n ﬁep
New York, M.

E‘I-Gm Wl.ll.hl.m watches §3.00. Make

blg money. FPree walch and jewelry cala-

] :Fb'mw Jewelry  Com 163-F
Caral BE New ¥ork, N

GOLD Ore, & wtmm 2be, Miner, 710
Federal, Denver, Colo, g

OCTOBER, 1941

TUH.N' Y¥our old and interesting clocks

BIG Mail for you. Latest moneymaking
offers. opportunities, cainlogs, m FLEE,
Mame listed in direclory 10e. Bery=
ico, IM—H Patk Ridge, Tl

0 Helrs! Authentle lists, 2,000

claimed le $1.00; 150—10c, Duly,
Cavington, x“,"“' "

bronze grave mark-
LB.I‘E.!!CH!HH- -
., rE. 378-MM

onn.,

BEA
ern, B1GxATy,

h:hed Iettors, :.‘l 50 mst
Ellsworth. Bridgeport,
PEILBDH IZED Bua'llm Barvice saves
individuals {nul. dﬂ.lm} to 0% on
purchases I‘.i.'n artieles of mer-
cta.u.dlu B:M!d price list available.

- Bault, I"l‘ﬂ! w:.rﬂn:lm Ave., Phil-
E&_l_.,

BETART l'rnﬂtahie tattocing and remov-
ing business. Free instructions, Wrile
Tuluce, 851 South State, Chicago.

RECEIVE Gigantlc mails, mogazines,
simples. Your name in numerous malling
%ﬂ 1Bg, Howard, 398 Broadway, HNew

NEW. Sclentific compound removes
ecale and rust easily. Oleans boilers, wa=
t:ar h.eaten colls, pumps, toals, parts, eto.

into cash, Send descriptions, fctures, 'Prnc imuh:]l:L A F. Wiaon &
lowest cash price. B. Johnson, 4344 Went- n HH'T B. Halsted, Chicago.
'l-'nrl-h Ave, Chicago, Illinois, Ermmacopm {Three dimensianal)
ASH For rtﬂmm Jumu Jewelry | art photos. Partleulars for stamp. Oddity
.Tnbhm 180 Mo Chiengo. Houze. 5t Petersburg, Fla,
Y. m.Lq ramptly, Quo- COATS Of arms and crests

tuum: m:l al.
T =
res, ?I‘.I {4 T ar:

FERSONAL

correctly
painted in colars or black and white, from
heraldie deseription or furnished
$10,00 and up, Highest grade work, Her-
aldia %I:!udlm 1814F Oakdale Avenue, Chi-
oo,

COMFORTABLE Sieel arch supporis,
'ﬁnn—k Lonto, Dopt. PM41, Punxsutawney,

TATTOOING. Engraving ouotfits, Illus-
l:lntaq list free, Percy Waters, Anniston,
Ala,

49A



New Way fo

vjca Needs >
A Learn fo Sm'g

MECHANICS

The fost moving poce of the Mational
Defense Frogrom hos ereated a J

mrwe mums far pe
il o o i Bl

567 BIC B, x 11 PAGES —B50
PHOTOS, DRAWINGS, CHARTS, TABLES
= Give Mearly 200,000 Vital Facls on:

Engine everhoul — Dletmis syitem — Fusl yyiiem
Cooling l'ﬂll-n—clvull——Tmmm:m“_u'n. mu
—HRear wnd krr—trpni grd=—rh
whiarkert = Seerng — Igastion == Lybrigplion =
Grnmraton—~Corbursten=—0il Tiltges and Baendredy
ol sther datailed ingiruriinsd et drigsibs the ssach
how-in-do-it & v cepniny

Published by MaTaR, 572 Madisan ee, Mew Tark, MY
SEND NO MONEY! The Lendiag Avremorios Buidsen Mogariee

MoToR, Book Department, Room 504, 572 Madison Ave., New York

Figwie BUSH s 6 cooy ol MaToR's 1M1 Fotldry Shae Mbdatl | =il Boy péaleas
41 Blei & Mew eanli diliviiy chorge; Bul iF i widialsod thal | book dari nob iokily
Wi | by feliin 3 witkan 7 dayi [esd in 80 ariginal condibss) and hove The 1) pedchoas
pFlee relidad nmadiately. [ Foreigs Prize §4, conb:na © O 0 io Cosodla.)

MAME . — AGE
ADDAESS .

d FI:_ !hﬂﬂ'nlgnﬁf troingd Auto Mechonics. il Tha

Base Ml [ 1.rrl|;t'lr mh: .i.rmyrhund Ntl'l'!i,:f!dl o 1‘:”' ;'Il:- e L

= mechani & i ¥y
Official = || oot b el Pt e GRANVILLE SCHOOL OF VOICE

knowledge of mechanics and pre- Dept. 713 100 East Ohio Streat Chicago, Minoks

Books | pe ity ko e

E - v W O repoir,
Covering | | NE‘H ||| 5“":?""5"' "'?‘:'EETH’?"&T’E‘::: r

N oficial monvtadrers: daio needed | | TN York Rt
AL Cars| L O | e e e svarhecies ew xor 1902
19351840y || o i’ 1| o odiosing every Amsrican oute. Electrical

T L 14 llnEE {14 1
Inclusive | 'E_a-__'.f" ’I:'rdlhrnum:ds hzllrrﬂmi \hoﬁn: l t i
L vdents and hoo »
ce mer | | Ask for free illustrated Sch "“l

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

Your Money Back

if not
Satisfied

-

-
==
T!IJ.. I'L'.';'I.'} X Tnitus 1.n.' neeits s

rers on emall

Always write your name and fuoll address clearly whea
answering sdvertleements.

”0”— is the ideal time

v DRAFTING

Learn at home from an Engineer
until you have a GOOD PAY JOB
\.\

CITY e
OCCUPATION

With industry working feverishly—
the ficld for Diraftsmen isbigger than
ever, More importani—idraftsmen
and designers must come first in
changing back to peace-time produc-
tio, Gret into o better job with more
Far and fascinating, plluunl: work.

ingineer Diobe will train you at

Defe;.nse Indqstnes “

home—Iin Your spard time to get
experience ¢n sctunl work, the same
¥ind of fobs you will do in the hest
paid positiom, pnd train yon :.mt'l
En‘u are competent, experfenced,
olding such a positlon that w:ll
menn nidvaneement and pRy TRises
s deserved, When competent will
recommend your gsr:c*ticﬂ wark ¢x-
perience e references. No need for
previois fraining to start with mée—
nnd lack of higher education shonld
not hodd won back., Yon can pay
monthly for your practical trakning
from an engineer: the cost i reason=
able, Write toudny for full illustrats

II_I = meturing tmgdo

AIRCRAFT |
WELDING

All working tools
FURNISHED

Professlonal drawing instru-
ments, all working tools, also
drawing table fumished with
tralning. Btart in right Mow.

nhin & il

T M LWA UK £ £ —a

Are Welding Dperaler
Air Craftt Welder (2
Weldisig Teoluinlalan ||
BAireralt Texhadohan (1
Electrs Techmician (| yr.0
Alrcralt Drattzman (1 yr.)
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drntech
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wal Engineer B.
Air Conditkening & Ref,

L
Camiiaerd Ll "iﬂllf Engimesr

copamatiers Wiesder .
STUDENT LOAN FLAN

..EARN PART EXPENSE PLAN ...
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. PAT-Fil

el details and booklet. Give pour
ape to get reply,
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1 HEIHEEH DOBE, Div. 33TT, I.Ihlﬂ. e, WL,

| BT send me trmining facts on “'Dreafting "and’ Indunr.r]a.l
It : 11r| Al ..l‘_'in i'H 1 lst of positions for Draftsmen i
J ane --*-I,,,":j'!'r'. anted,

E Name II
| Adiress.......... o, i =
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SECRETS ENTRUSTED

THERE are some things that can not be
generally told—things you ought to
Inow. Great truths are dangerous to
some—but factors for personal power
and accomplishment¢ in the hands of
thosewhounderstand them Behind thetales
of themiraclesand mysteriesof the ancients,
lis centuries of their secret probing into
nature's laws—their amazing discoveries
of the hidden processesof man's mind,
and the mastery of life's problems.
Onee shrouded in mystery to aveid their
destruction by mass fear and ignorance,
these facts remain a useful heritage for
the thousands of men and women who
privately use them in their homes today.

THIS FREE BOOK

The Rosicrucians (not & religious arganiration),
an ege-old brotherhood of learning, have pre-
served this secret wisdom in their archives for
centuries. They now invite you to share the
practical helpfulness of their feachings.
Write today for a free copy of the book, *The
Becret Heritage.”" Within its pages may lic m new
life of opportunity for you. Address Scribe D.Q.H.

“be ROSICRUCIANS

{ AMORC), SAN JOSE, CALIFORNIA, U.B. A,

LOWAS
RADIO o< ELECTRICAL ENGINEERING B A

ELECTRICAL ENGINEERING, Car pood prasp of wide sles-

rrical faeld, turn, Very understandable, Theory Mide saEy;

HADIO ENGINEERING. Eiirs Bsd courss o redss, publis sddres. LH‘-I-FIIIIH

ronl Tacumm Lule u-hll-: .I.E:_Ilhl
g

Correspondence Courses In

DRI Rih wiiker seare. " taree e Tk B | St
FREE Sz it el seeg, roimspmn e "o,

OCTOBER, 1041

LANGUAGE

of eighteen countries in the
Western Hemisphere. Learn
to speak it this easy way!

® Topay, with hemisphere unity, Spanish is
far-and-away the other language you should
know! For Spanish had become an American
language even before the Mayflower reached
these shores. And it is still the official
language of most American nations,

You can learn to read and speak the lan-
guage of Cortes and Cervantes in your own
home, in your leisure time! The International
Correspondence Schools offer yvou a method
of learning Spanish and French which has
proved successful in the case of thousands of
students. Yet the cost of the complete course,
including a full set of records and books for
permanent possession, is surprisingly little!

Ask us to prove to you that this method
will equip you with a knowledge of Spanish—
the language that is becoming so important
in business, and is a social and cultural asset
as well! Simply mark and mail this coupon.

INTERNATIONAL

CORRESPONDENCE SCHOOLS (iaiieligiebida

BOX 5616-), SCRANTON, PENMA,

Without cost te me, please send full particulars
about the course marked X:

] Spanish [] Freach

Accounting
Advartising
Business Managemant

] Good English
[J Salesmanship
[ Secratarial
] Traffic Management

HNamas Age

Address

Cidy. __State
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WONDERS OF AMIERICA
Wingless Flight

YES, BETWEEN 30,000 AND 35,000
FEET IT'S 86 DEGREES

THIS 15 THE
AIR LINES LABORATORY] HE MEANS
WHERE WE FLY THEY TESTALL
SHIPS ON THE [ THE PARTS OF
GROUND! 1 THE SHIPS HERE
, BEFORE THEY
GO INTO
SERVICE

THIS |15 THE ALTITUDE CHAMBER.

WE CAN GO FROM SEA-LEVEL TOD
30,000 FEET IN I MINUTES WITHOUT,
LEAMIMG THIS FLOOR. COMING
DOWN TAKES F__-l' EVEN ON

onNLY 35
. i A WARM DAY,
RS, [LL BET ITS

g 5117 — THAT'S 0 ki
il AN ASTONISHING BP0

COIMCIDENCE WHAT YOU'RE
W THIMNKING OF —

RADID RANGE
“ON COUASE " BEAM

IN RECENT LABORATORY THIE I8
"SMOKING BOWL" TESTS, | THE INSTRUMENT

N — FAN-TYPE
THAT CONTROLS e TAARKER WHICH
mfﬂff er BEURNED OUR "RADIO ZUENALS PILOT BY

| LIGHTHGUSES’_,; = : ne e CAR AND EYE OF

% APFROACH TO
LANDING
FIELD

THAN THE AVERAGE OF | . t-mm“ <
‘ THE 30 OTHER OF THE [ B -RADI0 LIGHTHOUSE — -
A “CONE* OF RADIO SIGNALS
LARGEST-SELLING  sereans ouT v THE Sk feanadtey
N - ™ ETAIL )
BRANDS TESTED— | : || i”égﬁf?;:ﬁ#aﬂia“ﬁ L SIGNAL 12 MILES

THE “ON COURSE® PATH OF HIS LURS AMDL MIcES:

~JR DIRECTIONAL RADIO BEAM ABOVE EARTH

‘M A ROLL-YOUR- DWNER,

AND THERE, TOQ, 5@
PRINCE ALBERT STANDS OUT. | | Sorcure
THE PA.CRIMPCUT ISA BIG < |  0F FRAGRANT
IS A BIG STEP AHEAD ADVANCE IN EASY ROLLING, RN ERa TN

iN MILDNESS AND SMOOTHNESS, AND ECONOMY. | |  eveny nanoy
DELIGHTFULLY PLEASING J | THERE'S NO SPILLING, NO WASTE POCKET TIN OF

-'\__.\_msn'; ~AND EVERY SMOKE :Sj PRIMCE

| g,, ]
E -':M.E:rﬂ@g._.f E

e — O e

ITS AM EXCITING WORLD
TO LIVE IN, ALL RIGHT=
.~ ESPECIALLY FOR US
SMOKERS. PRINCE ALBERT

MELLOW, RICH-TASTING!] ALBERT

THE NATIONAL
JOY SMOKE
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\ ORE than 8,000 sepa-
rate pieces of metal
go into a single large air-
plane engine and all must
be shaped to size with
metal-cutting tools. Ma-
chines that do this job, as
well as thousands of oth-
er operations, are called
machine tools and they
are the secret of Amer-
ica's ability to produce
amazing gquantities of au-
tomobiles and vacuum
sweepers, war tanks and
cream separators, air-
planes and guns.
Counting the 8,000 parts
at one per second would
take more than two hours;
imagine then the task of
machining every fraction
of every square inch of
practically every one,
But the machine tool de-
signed for each operation
does it quickly, often fast-
er than you can count,
and accurately, in some
parts to 1/10,000 inch,
which is about 34 the
thickness of a human hair,
These machines that
make the machines of
civilization come in all
sizes, from those small
enough to set up on a fac-
tory bench 1o others
weighing more than 50
tons and standing as high
as a three-story house.
Some perform only a sin-

Measuring evrvature of steel

frame for turbine generater

ofter it hos been squeszed
through giont “wringer”
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Workman watches huge cutting tool shaping a large metal frame.
Accuracy is never sacrificed, even though the job is a big one

gle operation, others can work on a dozen
or more parts at once. There are midgets
with a precision beyond the power of the
human eve to distinguish and there are
mechanical giants with a touch lighter than
a feather,

One of these robots almost seems to think
as it goes through the task of boring 20
holes at onece in an engine crankcase. It
completes the 280 holes necessary in 65
minutes; the same job formerly required
6 hours and 40 minutes. Another drills 14
holes simultaneously in an airplane en-
gine in one minute. When the operator
presses a button, the machine runs auto-
matically, with drills coming from five dif-
ferent directions. In producing an exhaust

Huge press punches out stater lami-
nations vsed in electric motors

valve for an airplane engine, 31 different
machine tools are required to perform 150
separate operations. One of them, weigh-
ing four tons, cuts seven surfaces at the
same time and saves 30 minutes in the fin-
ishing of the wvalve. One four-engine
bombing plane needs as many as 72 of the
valves. It used to take two machines more
than 30 minutes to cut all the grooves in
one of the valves to the extreme degree of
accuracy necessary, but this single ma-

chine completes the job in 36 seconds.
Three times as fast in firing as the Army's
old Springfield, the Garand rifle is made of
72 metal parts. Shaving these parts dewn
to the precise sizes and shapes required
takes 1,040 separate cutting operations on
machine tools. Metal for one rifle

Courtesy Wational Machine Tool Builders Association

2

weighs 24 pounds at the start, but
only Tl pounds after machining
into finished parts. The rifle's
trigger housing, on which four
machines worked 11 minutes by
former methods, now is machined
in 58 seconds on a single new ma-
chine employing cutters working
from six different directions at
the same time. Similarly, the
production of one T5-millimeter
shell and fuse calls for more than
100 separate machining opera-
tions. During the World War,
American forces fired as many as
325,000 of these shells in a day.

Master tealmaker finish-grinding
brooching cutter with 380 teeth

POPULAR MECHANICS



There are' 3,390 separate
machining operations on
the parts of a .50-caliber
machine gun. One auto-
matic serew machine that
weighs five tons and is 19
feet long must be operat-
ed 60 hours to provide
enough armor-piercing
bullets to keep the ma-
chine gun firing one hour,

Steel sheets which form
the magnetic cores and
rotors of electric motors
are stamped out by punch
presses which turn out
about 60 sheets each per
minute. When 200 of the
sheets have been stacked
up to form the core, it is
thrust into the motor
frame by a hydraulic
press exerting a 10-ton
push. Three-inch steel
beams are bent into the
proper shape for water-
wheel generators by a
1,500-ton hydraulic press.
A 40-foot boring mill has
an 88=-ton turntable on
which 500-ton parts of
electric generators are
rotated while being ma-
chined to an accuracy of
4/1,000 inch, The tfurn-
table looks like that of a
gigantic phonograph. The
boring mill, which weighs

{Continued to page 187)

ireenles super-tocl machines airplone supercharger from six ska-
tons at once to speed up engine production. Below, checking
huge steel rotor after machining on 96-inch lathe

Smoothing surfoce of gigantic thrust bearing, Ford workmen finishing one of immense
105 inches in diamaeter, in Westinghouse plant dies used in forming steel top of aute
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i ' Y water saver can be set for any period from
InﬁatEd Boatand LleJaCkEt five to 60 minutes. At the end of the time

S&V-E LiVES Df AiI'IIlER set, a small float in the timing tank rises
angd theimse is turned off,

t..l ,--1

|'

Self—Emptvmg Ash Tray for Car
Clamps on Ventilator Window

Emptying itself automatically each time

the no-draft ventilator windew is opened,

+ a safety ash tray offered automobile driv-
* ers is attached to the bottom part of the
" glass by clamps. With the ash receiver
~, alongside him, the motorist can flick ashes
and deposit stubs without taking his eyes
_off the road. Ash trays, chromium plated,
L are available for both left and right win-

[ o
f P e X i

Compressed air from bottle at left inflates lifoboat

Parachutes are not enough for saving
airmen forced down at sea. For such
emergencies flvers of the British Roval Air
Force wear a life jacket, including trousers
and coat, capable of keeping a man up- "

»  rightin the water while he makes buoyant

¢ a small rubber boat by inflating it from 4

b compressed-air bottle. The boat is carried
“_t in a flat container attached to his life jack-

" et. When the dinghy is ready he clambers
intu it and paddles toward safety.

-\\‘

{) ———
§ Meter Attached to Garden Hose
-_:*; Stops Flow at Desired Time

- To “ration” water for the lawn or garden

——=> you can attach a timing meter to the hose, dows, as well as for no-draft panes in rear

=  which will shut off the flow after the de- windows of later model cars. A trigger

- «-sired time interval. A needle valve on this opens the bottom of the tray to dump its
o © " . contents when the window swings open.

o

LY
LI

Ash tray is emptied cutside when window is cpened

L)
A L

_.',-;- “Sulfa’ Drugs Fed to Plants
o Speed Their Cell Growth !

&, Sulfanilamide and related drugs of the f
= “sulfa” group, powerful in the treaiment—
= of human streptococcie and similar infee-
" tions, have a potent effect, too, on plant
~.growth. Experiments by the U. S. Bureau. ™
-, of Plant Industry indicate that-sclutions ofr..)
. fsulfani]ﬁﬂe@d up evolutionary v
- changes in plants. The size of plant parts, "
- “from pollen grains to leaves, increase -
greatly and under the microscope the l:ells**
= “in root tips are seen to have double the
Float in tank at right rises ot end of fime desired nurma]._;r_lulnber of chromosomes. i i
' ™
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Rainbow Crystals Lure Crowd to. Sound Trucké

Since big cities frown
on Unnecessary noise,
some sound trucks used
for advertising purposes
in New York have been
“soft-pedaled.” The mi-
crophone is still used to
address listeners around
the truck, but instead of
a bla¥ing loudspeaker to
attract an audience, the
truck has on its roof a re-
volving erystal globe
whose many mirrors re=-
flect a brilliant rainbow
of light from a battery of
small colored spotlights.
Current to operate these
lights is produced by a
gasoline-driven genera-
tor inside the, truck. S,_,

7

Colored lights reflacted by spinning crystal globe ottract crowd to cor

L Jo
Two Men Can Lift a Glider Weighing Only 95 Pounds

Two men hold 95- pquml glider aloft, a third ﬂncldjmg |l' at the wing fip

For ease in handling it,
W. Pfenninger, an engi.
neer in Switzerland, has
constructed a lightweight
glider weighing but 95
pounds and having a wing
span of 2915 feet. The
craft can be carried by
two men, one at the nose
and the other at the tail,
though sometimes a third
helps steady it by grasp-
ing a wing tip. In one test
flight the builder kept the
glider in the air 3% hours.

Timer Turns Of? lgamt Mixer or Appliance at Any Demcd Interval

An automatic timer that shuts off the
electric power at any desired interval up
to 15 minutes permits the operation of a
paint mixer without attention. The timer,
in faet, can be used with any electric ap-
pliance where exact timing is a factor. One
cord of the timer is plugged into the appli-
ance line, the dial knob is set at the desired
number of minutes and it is then connected
with the power outlet.

-

Any electric appliance can be plugged into this
timer, which shuts off power ot desired interval

—

L~ :’3 .'J| »
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Dough mixer in front unit of mebile bokery handles 150 pounds at a time; in the trailer is o revolving oven

Traveling with troops into the field, a
bread baker on wheels, built for the U. 5.
Army, is designed to turn out the “staff of
life” at the rate of 4,000 loaves a day. The
hakery, which weighs 19 tons, is construct-

n,Ed in two units. The front truck contains
',Ll

an electric generator, motor-driven dough
mixer that can handle 150 pounds at one
time, a dough trough, tanks for 250 gallons
of water, automatic molder and other
equipment. In the trailer there are a re-
volving oven and storage racks.

Camnuﬂage Suits of Thin Rubber Give Snipers Freedom

New camouflage suits for econcealing
British snipers are made of thin, light-

“weight rubber, allowing more freedom of %

movement. Developed by the camuuﬂage,e.
section of the British army, the suits alsa‘

are easier to handle and transport.
i

37§ —
Fifth Prong of Fork Holds Corn -
While Kernels Are Cut

For the corn-
on-the-cob sea-
son there iz a
new fork on the
market with an
extra prong for
holding the cob
while cutting off
the kernels. When
the prong is thrust
into the end of the
cob, a spring holds

= '
the fork tines inward, exerting pressure.
Bending the handle forward frees the tines.
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Inflated Rubber Llfe Suit Keeps Wearer Warm

Many seamen and oth-
ers who face dangers of
being thrown into the sea
from mined or torpedoed
ships in the battle of the
Atlantic may save their
lives with a one-piece
rubber suit which keeps
the wearer warm and dry.
Developed by the Nor-
wegian government, and
demonsirated recently
from a dock in New York
harbor, the waterproof
suit, which may be inflat-
ed, is made like a sack
that fits over the body
and has a pair of boots
attached for the legs.
Sleeves end in water-
tight elastic cuffs. When
ready for use the suit
stands folded down over
the boots, and it may be
put on in half a minute
by stepping into the boots
and pulling the suit up-
ward until the hood covers the head. Life- escaping and prevent water from entering
saving vests are worn under the suits. In  at the neck, the hood is shirred with elastic
order to ke? the air fulde the suit from and the string ties closely around the neck.

Dummy Antlt Guns Are Welded From Junk Parts

One hundred yards away you can't tell Ordnance company has been building
these guns from the real thing—except dummy 37-millimeter antitank guns for
that they dnnt th::t at :-,rou ‘Ihc 104th  the 29th Division_at Fort Mﬂdg,_h_l‘.dHThe

¢ T machine work is done in
the army repair trucks.
Acetylene torches and
electric welders are used
in assembling the dummy
guns from old automohbile
and truck wheel and axle
assemblies and other
junk parts,

Stepping into the boois and pulling on suit and hood takes a half minute

@[ There are 241,856 gas-
oline stations in the Unit-
ed States—Texas leading
with 15738 —and this
does not include garages
and eountry stores where
gasoline and oil sales are
not considered the major

; ' 4 3 g S
Crdnance men astembling dummy gul‘“&rﬁ#ﬂ:ﬂfléhu and electric welders  PUsiness.

‘E
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Artillary officors, using o tripod to support thair werk ta-
ble, plot position of torget during field manesuvers

Mixing fun with training, o gos-mosked soldier perches
the baottary’s pet duck on the barrel of an ontitank gun

';;'
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TUNING UP

AMERICA’'S
DEFENSE
MACHINE

BY RADIO, field telephone, and

messenger, reports of the
battle were beginning to come
through to the command post of
the “Blue" army.

“Air observation reports en-
emy air base at Faso Robles.
Have dispatched bombing squad-
rons.” “132nd Infantry finds area
vieinity Jolon eressroads con-
taminated by gas." “Truck con-
voy destroyved by land mines at
Road Junection 723." “Antitank
companies knocked out 20 enemy
medium tanks at Stony Creek.”

T Burying a land mine in o rood. When a
truck crushes it, smoke released from bot-
tles shows the truck is out of action

POPULAR MECHANICS



Thirty thousand “Blue" delenders
were pushing back nearly as many
“Reds" who were part of an invading
force that had theoretically captured
Los Angeles and was now advancing
north. The war game was raging all
over the 700 square miles of hills and
valleys that make up Hunter Liggett
Military Reservation in central Cali-
fornia. Like similar war games that
were conducted in other parts of the
east and west last summer the play
was in deadly earnest, So much so that
it has been rumored that occasionally
the troops disregarded the rule books
and umpires and fought hand to hand
for an objective.

With modern motorized equipment
the speed of action in the games was
at the tempo of recent European bat-
tles. Groups moved so fast that the
main engagement broke down into
scores of isolated fights. Each head-
quarters had difficulty keeping track
of gains and losses. Newspaper cor-
respondents who accompanied the
armies were under strict though vol-
untary military censorship to prevent
information to the enemy from ap-
pearing in the dispatches.

There were no halts to feed hungry

OCTOBER, 1941

Metting over a field gun in a pit
conceals it from overheod ohservers

Ower his portoble radiophone an in-
fantryman reporis enemy's position




men nor any armistices to
give them a good night's
sleep, as in past maneu-
vers. Realism was the
keynote in all the games
because Uncle Sam's
mushrooming army must
be seasoned as soon as
possible. Troops and
trucks moved after dark,
the drivers going as fast
as they dared with
blacked-out headlights
over the narrow moun-
tain roads. Now and then
a supply train that dared
air attack in the daytime
was ruled out of action by

1 Muun}nin gunls1heing the umphﬁes, if the bomb-
muqupq::: r::?:nlwn on ers IEE—“}' found it' and it
was up to the supply of-

Symbols used in mimic ficer to find some other
war are shown being wm[eedhjs men. Iso=
placed on maop lated outposts had to be
fed with supplies dropped

by parachute, Even if it
was a mock fight, it was
real enough to the supply
officers. Two hundred
fifty tons of supplies a day
had to be distributed to
the men, some groups of
whom were so well cam-
ouflaged against detec-
tion by aircraft that their
own side had trouble
One of the umpires in mimic warfare peinting o area finding them. .
of action on scale mop of battleground War games used to

simply exhibitions and
each step of a game was
planned before it started.
Under the rules used this
year there is no such con-
trol and the commanders
may use their own judg-
ment in placing their
forces and planning their
attacks, just as they
would in actual war., One
resourceful commander
accordingly detached six
armored cars from scout
duty and sent them on a
wide detour around the
enemy's flank, where they
attacked from the rear
with machine guns blaz-
ing blank ammunition.

10 POPULAR MECHANICS




The scout cars theoreti-
cally blew up supply cen-
ters and ammunition
depots, disrupting com-
munications, and causing
much havoe.

Close co-ordination be-
tween all types of forces
was one of the objectives
in the games. In one cam-
paign an army used its
mobile radio loops to tri-
angulate the positions of
the enemy’s radio centers
and sent this information
to its air officer, who then
attacked with light bom-
bardment planes.

A war game is played
accarding to complicated
rules that are based on
the conditions of actual
battle, Neutral field um-
pires who wear white arm
bands assess casualties
according to tables based
on past experience. For
instance, infantry loses
one percent of its strength
every hour the men are in
range of opposing infan-
try. Infantry attacked by
aircraft loses up to 10
percent of its strength,
depending on how well
the men are hidden.

When two forces meet,
the umpires decide which
one must fall back by
adding up the fire power
of each side, counting a
rifle as 1, an automatic
rifle as 3, a machine gun
as 10, and modifying these
figures according to the
range, Prisoners are
marched to the rear and
must be fed and guarded,
though they are released
next day to get the bene-
fit of more training.

One of the reasons for
a war game is to get the
men accustomed to the
din and rackei of a real
fight. They may fire a
guarter of a million

(Continuved to page 192)
OCTORER, 1941

“Blue” troops stand guard over group of “Reds” coptured in batile

With its 75-millimeter and 37-millimeter cannons, four machine guns
and @ submachine gun the M-3 tank is the deadliest of its size
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Asbestos Wings Protect Boat L'L‘iﬁ‘:,‘idbﬁjupnﬁ';ﬁ*gm‘iﬁ;

From Flammg Oil on Ocean Bl Talo Gach tue

tube. The powder re-
mains in suspension like
dust, and it is said one ta-
blespoonful is sufficient
to neutralize the statie in
the radio under all con-
ditions. A special appli-
cator blows the powder
into deflated tubes while
they are on the car, and
any loss in case of a punc-
ture would be so small
that it would not alter its
Eﬁeetwe

{)fzcers Build Better

Gun Sight for $6.38

Two army officers at

Camp Forrest, Tenn,
umm}mﬁ
develop an antitank gun
sight that cost them just
$6.38 to build, The small
sum was invested in mis-
cellaneous materials. En-
gineers commented that
the sight was better than
the type already being
manufactured for the
U. 5. Army. Two eye-l"-
| pieces are used simulta- %
Odd osbestos wTrlf;b-:" ui:\"ﬂ‘l'u &E‘Bnui shield sailors from flaming oil. When neously, one for elevation
clear of danger, the shields may be mnvarted for use as sails and the other for traverse.

s

Crews of torpedoed tankers fre-
quently find their lifeboats sur-
rounded by a flaming sea of oil —o
To guard the men in such circum-
stances, some shipping concerns _
have fitted asbestos flaps at the 2
sides of the lifeboat which may he—
turned as shields against the"
flames. As additional protection '
the hull of the boat is also covered
to the water line. o

£ 4 Y if

Fawder-lnside Inner Tube
Eliminates Static in Car

GFTd

Static electricity in an automo-
bile, which causes radio interfer-

CA v
E g Twe men at ence use the range finder to spot gun on its target.
ence and static shock, can be elim- Ope eyepioce is used for elevation and the other for traverse

12 POPULAR MECHANICS
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Airway “Light Buoys” Throw Beams 20 Miles
Powerful shafts of light,

visible 20 miles on clear
nights, soon will split the
dark skies over moun-
tains and plains to guide
pilots. The great beacons,
which are being produced
by Westinghouse, are 36-
inch, ‘double-end retating
lights. Each uses a 1,000-
watt lamp that throws a
1,800,000 candlepower
beam in two directions
simultaneously.

“Lighthouses” for the air-
ways, these 3b-inch rotal-
ing lomps throw beams in
two directions, visible to
girplane pilats for a dis-
tance of 20 mile

f

antiaircraflt gunssoonwill —
be flowing by the hun- '_r
dreds from the Chrysler “\)
Corpuoration arsenal at
Detroit. First of these
Swedish guns destined
for America’s defense
was turned out in June,
and production on an or-

der for many thousands
was expected to reach 300

a month this fall. The
flare-mouthed gun fires
120 shots per minute.

Bofors “40" rapid-fire a
<~

Leading shells im:!u

e . : e o
e ﬂni&nhﬂ antiaireraft gun built in America
7

U. S. Army’s Oh&{a an Flame Throwers to Attack Pl]]bnx or Tank

Putting more power in the
hands of the individual soldier, a
new model flame thrower de-
signed for the army can be carried
by one man. The weapon is in-
tended for the use of infantry in
defense against enemy tanks and
in attacks on fortifications. It was
developed by the Chemical War-
fare Service in collaboration with
the Engineer Corps, T. 5. Army.

One man con handle the lightweight flame
thrower in attacking pillbex or tank

OCTOBER, 1941 e ' L 1) 13
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Televwlon and Radlo Pattol for Sea Proposed

s ’-’7 b

EMTEMMA

UKIT HOLISES
SOUND LOCATORS,
TELEVISHOMN
CAMERA AMD
TRAMSMITTERS

i it UNITS PLACED- ABGUT
HES: Y ot hli 20 MILES APART
- b W i

e 4—-.--.

500 GALLOMS
"OF FUEL OdL

IM TANE FED TO
MOTOR TH i
TUBIMG

1,.000-WATT AMPLIFIERS

Probable oppearance and arrangement of sea
rodio outposts. Top, lefr, intarior of shore receiv-
ing station. Above, details of mechanism in hous-
ing for television comero, Below, is suggested
pattern for relay if coble transmission is used

o
OSCILLATIMG

CAMERAS COVER
EMTIRE HORIZOM

RECEPTION UMIT
OM SHORE

jﬂ%‘ﬂrﬂrf:{ﬂ/ ?’” 11 &ﬂf% ﬁrﬂ
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Television and radio outposts may be-
come the eyes and ears of our coast de-
fense, automatically spotting the approach
of enemy vessels, submarines and airplanes
far out at sea. 'E:Lﬂ A, Sanabria, a Chicago
radic engineer, in collaboration with Dr.
Lee De Forest, has proposed that a series
of automatic transmitters, each consisting
of a television camera, several listening
horns, and a submarine sound detector be
anchored to buoys 300 miles off the coast.
These instruments, equaling the efficiency
of human eyes and surpassing human ears,
would report to shore stations by cable,
relay radio or direct radio, the sight and
sound of any activities within their range.
Wireless “feelers” could be sent from shore
stations, and if they failed to establish the
identity of any ship, scout planes could he
dispatched to the scene, The television
camera, with high-powered lens, would be
mounted on a moving platform inside a
transparent shell atop the housing that
contains all the mechanism. Llstr.*nmg
horns connected with an amplifier would
be mounted above and below the n:amerarat
Sufficient power to operate the frequency .
modulation transmitter and to oscillate the

camera would be generated by a five- % wil_l replace j;he_ conical-shaped stove
horsepower Diesel engine. To minimize F§ which ey sﬂ?ce in World War days.

the effects of waves, the housing would be ':E E —

mounted high above the surface on long -4 : Wind Deﬂectnr on Auto W‘lﬂdﬂw 2
posts having their foundation in a huge '} J

buoyant tank anchored to the ocean bot- n_:; S R'Bd.uctﬁ R;ﬂ.l‘; IIJSIdE Car

tom by chains that would hold it several |— Noises e eafdd® 7 '

yards below the surface. Within the tank ‘:b-‘" wind f”'r'z_ed A=

would be stored 500 gallons of fuel oil '=4 Sto automobiles at

which would be sufficient to run the Dlesel
engine unattended for three months. It is
estimated that 300 such units spaced 2{]
miles apart could patrol all of our coast- -
ling. Enemy action might destroy many of
the units, but the cost of replacing them
would be small compared with the loss of
a single naval vessel. Also ships would be
relieved of considerable patrol duty. At
shore stations, operators would watch tel- =
evision screens and oscillographs. A sepa-
rate screen for each camera would show a
picture of any ship or plane within its
scope, and the oscillograph patterns would
indicate unusual sounds, which could be
heard by plugging-in headphones.

I"'.l'-i'

(~

r

lil'nf 4 :I I_:}r WA f.{l,‘ L, jg.'i:-'avfzf 25 ;j [ ;—-.v‘_::;
[ o \‘L::-ll- {_EA 'L'{q.l;:' e £ o -
ﬂlg k' W i:;i L @ Lisat Collapsible Stove for Tents
Robot Lookout Wou arn Us B
urns Coal or Wood
Of Enemies Near Our Coast [

Army's collapsible laili’; hn':nhE'l":F! ﬂl'ﬂ'l'!:f Yo set up

= ~=Collapsible, so it may be handled easily
by the soldiers, the army's new stove used
in tents can burn either coal or wood. It

“high driving
-*speeds when no-
3o ‘draft “wing” win-

dows are open can
~-ﬂf,‘ﬁf.fjﬂlrnmlzf:ﬂ:’l. with
- 151:-&-::13.]13? deslgned
vdeflectors in-
astalled beneath
~~the offending
__wings. The deflec-
| - tor, a chromium-

1 fJ plated metal stamping six inches long, has

= the effect of extending the wing beyond
“ the window, and thus prevents air from
7 rushing in at the rear of the ventilator
wings, The device fits between the car body

and the rubber molding below the wmdnw
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Non-Spm Plane asy or Au f «‘vair to Fly

+= & wing flap acts as an air

broke, permitting the plane

to glide stesply and sxecute
unusually short landings

e

Glance at the simple conirols
—merely a steering wheel
which operates ailerons and
elevators, and a foot brake

FY .

With only two hours of instruction, the
average automobile driver would be able
to “solo” a new General Aircraft com an_y__
“foolproof” airplane designed for priv
pilots. This is said to be possible due to
the plane's simplicity of operation and its
resistance to spinning, The Skyfarer, as it
is called, is controlled by a steering wheel,
which operates like that of an auto but
manipulates the ailerons and elevators in-
stead of wheels. There is also a foot brake.
The ship has fixed fins, and a special “air
brake” wing flap that steepens the plane's
gliding angle and enables it to make ex-
ceptionally short landings, The two-place
monoplane has tricycle landing gear and a

_F'.T';'%-hpr ower Lycoming engine.
JIOY

Mobile 155-Millimeter Field Gun Travels at 75-Mile Clip

T The first mobile 155- —
millimeter field gun for -
the U. 5. Army to roll off -
the production line at t
Pettibone Mulliken cor-

porafion of Chicago,is-a _~
monster that dwarfs a
street car., The range of
this gun is 15 miles and
the carriage can transport
it over a highway at top
speed of 75 miles an hour.

fAmerican aircraft
manufacturers produced

: = =1 = + 6,748 civil aireraft during
This enormous field é‘ujﬁ Furn a shell 15 miles, is towed 75 miles an hour 1940; 81 percent over 1939
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SCIENCE RIDES
the RAILS

e

ks

Ressarch never ends in railreading.
The tiny locomotive in a test tube
symbolizes colloboration between
#he procticel work of troin crews
and track workers (top) ond theo-
retical work of loborotory scientists




| "N Pneumatic tube nearly two miles

s, BY J. J. Pe"e? ) long speeds wayhbills to main office

3 and “hump” as New Haven freight

5 i an F""""II'"“l A““"h“" of American ““d"""di [f: o —teain—snters—the clastificotion yard
\( THY didn't the hllllﬂ.’ld‘i do’ that jr{'arq agr_r" kit

That seemed to be the universal reaction of the pub- Below, preumatic tempers pound

e e dd e l} . & . st ballast compoctly and wniformly,

Ny - LD 2 SuU en appearance on e merican ral Il"]-?l(] P"ﬂ""ﬂ"l""ﬂ formaotion of pn:lmh in

I Tosi'scene, a few short years ago, of the new and colorful wel weather and sagging of track
% I streamlined passenger trains.
What the publiec didn’t know,
: -  however, was that away back at the
3 (A, turn of the century, the first Amer-
' o7 ican streamlined train appeared.
Photographs show that this train,
the “Adams Windsplitter,” bore a
. remarkable resemblance to pres-
=) ' ent-day streamliners. But at that
; J7 time scientific tests made with the
=0 ¢ “Adams Windsplitter” proved it
J would be a waste of time and mon-
ey to streamline anyvthing which
traveled less than a mile a minute.
Eventually, scientific research
and experimentation brought other
improvements which made travel
at high speeds possible, thus bridg-
ing the gap between the experi-
mental streamliner of the 90°s and




the ones which America has
been applauding in recent
yvears. The streamlined train
should not, therefore, he
hailed as a symbaol of a “rev-
olution™ in railroading. On
the contrary, it Is a convine-
ing reminder of the evolu-
tionary process of change
which has gone on in rail-
roading from its earliest
days. And in this evolution-
ary process, science plays a
far larger role than most
people realize.

In fact, few industries
have made better use of sci-
ence. Since the earliest
days, the railroads have con-
tinually adopted scientific
discoveries, new inventions
and improved technical
processes and methods. The
objective has been the con-
stant enhancement of the
utility, attractiveness and
economy of railroad service.

To achieve this objective,
direct research is carried on
by the individual railroads
to meet their own peculiar
problems, and also collec-
tively, through the Associa-
tion of American Railroads,
to deal with problems com-
mon to all In addition, a
vast amount of research is
indirectly supported by the

railroads through the equip< | :

ment, supply and fuel indus-
tries, which conduct contin-
uous large-scale experi-
mentation to improve the
70,000 different items pro-
duced by them for the rail-
roads. Some of this research
is conducted in state univer-
sity laboratories maintained
jointly by the railroads and

Top, Pennsylvania engi-
neer gets orders by rodio
from caboose in experi-
mental installation. Cen-
ter, building a big Nor-

folk I‘W-ﬂl_-rn locomoative

4 i il

k

Fraight cors ore being
built at a tremendous
rate to carry the defense
load, Below, the enfire
side of o Frisco steel
boxcar i lifted into place



~ the manufacturers of railroad equipment.

Literally, as well as figuratively, science
rides the rails. In dynamometer cars, for
example, which are actually wheeled re-
search laboratories equipped with sensi-
tive instruments operated by experienced
research workers. As the cars roll along in
trains, their equipment gathers and records
a vast variety of technical data on the per-
formance of locomotives in actual road
service under various conditions.

To supplement the road tests, scientific

Sandblaster at left wears
"diving" helmet and
breathes il'ln;ugl'l char-
coal filters while direct-
ing air and sand blast
ogainst steel boxcar,
whisking off rust and dirt
so cor con be repainted

observation of locomotive performance is
also conducted in the three locomotive-
testing laboratories in this country. Inci-
dentally, the first locomotive-testing lab-
oratory in the world was established in the
United States in 1891, In these plants, the
locomotive itself does not move. The en-
gine iz carried on supporting wheels in-
stead of rails. The axles of these wheels

Arrayed in the composite photograph below are some
of the best of todoy's streamline locomative designs




extended to receive absorption

The turning of the locomotive

Is under power, as on the

ses the supporting wheels to

olve against the friction of the brakes

and the work done i_'}],.r the locomotive in

overcoming this resistance is measured

at the draw-bar by a traction dyna-

by puffing away but going

the lacomotives in the testing

atories do their bit to give Iron

Horses of the future even more power,
iciency and economy.

Speaking of economy, science has
even been called upon to determine how
much it costs to blow the locomotive
whistle. Elaborate studies have been
made to improve its tone and carryving
gualitv. How much does it cost to blow
the whistle? On one railroad, tests in-
dicate that the cost, per toot, was nearly
three mills. This cost, of course, will
vary with the price of coal and water;
whether the train is operated through a
congested district or through open
country, and other factors.

Even the water the thirsty locomotive
drinks—and the railroads use about 600
hillion gallons of water a yvear—comes

Engineers on roof of refrigerator car, above, are ' mak-
ing temperature readings as frain crosses desart.
Below, Southern Pacific engine hos its cab in front to
give thi crew better yiew around mountain curves
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Better ways of pocking ond loading
fraight are one subject of railway
research. Above, o container-testing
machine gives a carton a rough ride

During one of s pericdical over-
hauls, a big Atantic Coast Line lo-
comotive is hoisted off its wheels at
the Jocksonville, Fla., engine shops

)
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in for its share of attention.
To remove the harmful in-
gredients which cause rust
and secale to form on the in-
side of locomotive boilers,
most of the water used by
the Iron Horse nowadays is
chemically treated in special
plants. That too, is science
working for the railroads,
saving them money and in-
creasing their efficiency.

Science also rides the rails
in electric “detector” cars
that travel all over the coun-
try, under their own power,
and “feel” with magnetic
fingers for flaws hidden
within the rails. When a flaw
is found it is recorded on a
moving paper tape and, at
the same time, a spot of paint
is dabbed on the offending
rail so that it can be lo-
cated readily and removed
promptly by the section gang
following the detector car.

Steel rail, too, comes in for
its share of attention in lab-
oratories maintained jointly
by the railroads and the steel
companies. In these labora-
tories steel rail is pounded,
bent and sliced on cumber-
some=-looking, but efficient,
machines. Other testing ma-
chines operating under con-
trolled conditions simulate
the stresses set up in track
under rolling traffic. Simul-
taneously in the field, ex-
periments are being made on
mile-long welded rail, and at
several points in the coun-
try, special measuring de-
vices have been installed
under sections of track to
register performance under
actual traffic. By such stud-
ies and tests, better ways
are developed to roll and
treat steel rail and to make
it stronger and tougher.

Block signals are brought right inte
the cab of modern locomotives. Laft,
a Penmsylvania snginesr wuolches
pansl which reproduces track signals
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Something that most people
don't know is that each rail car-
ries its own blography carefully
stamped on the side. This history
of the rail shows the year and the
month in which it was made, the
name of the mill which rolled it,
the kind of steel used, the heat
number, the ingot number, and
the position in the ingot of the
steel from which the rail was
made. By means of its blography
every rail in use today can always
be identified, if necessary, and its
manufacture back-checked.

Many people wonder why the
railroads continue to use wooden
crossties. The answer is that,
despite extensive tests made with
various types of crossties, science
and research have not yet found a
satisfactory substitute for the
wooden crosstie. Science has,
however, found a way of tie trea-
ment that inereases the average
life of the untreated wooden cross-
tie by as many as 20 vears. The
great importance of this is appar-
ent when it is remembered that
the railroads install about 50 mil-
lion crossties a year.

&

Seores of recording i.nl.'llu.nu-nh write o log of tha trip as
the dynamemeter ear, above, travels over the rails

Below, first section of a four-unit Diesel-glectric freight
locomotive for the Santa Fe is lowered onto its wheels




The medel car above provides ﬂ- ﬁ.guru- Millions E'l.;t aDHEIJ‘S have been spent in laboratories and

tive illustration of how the traffic ﬁ:lﬂt- in the field to study and improve such things as draft

utive, wotching markets, con pull o ot o = =

gt el ettt o i ol st Ee.zr::!d LtLuplim, brakes, and uﬂzeln;:l paechati‘t l.v'.:leldnm

route it slewhers to find better prices noti y the average person. one recent l0-year
period, for example, the railroads spent more than two

It takes the rotary dumper, below, o and a half million dollars in laboratory and road tests of

minute and a half to dump an epen car 3 i i
o 120 iy glmols s freight car brakes. But as a result, freight trains today

normal position. This is used to empty  Stop more quickly, smoothly and safely.
cars of coal, grain, ore and the like To facilitate air-brake
research, the railroads
maintained a 100-car air
brake test rack at one of
the state universities, The
scientific data gathered
in this laboratory was
checked and studied in
road tests under actual
service conditions. One
series of road tests of a
S0-car freight train ex-
tended over a period of 20
months. In these road
tests, three dynamometer
cars were used—one at
the head end of the test
train, one in the middle
and one at the rear. A
telephone line was run
throughout the train with
a main switchboard in the
head dynamometer car

(Continved 1o page 176)




500 -Ton R{}tﬂl‘ to Expan Ei Po Zr for Defénsef

With defense industries draining more and more electrical energy from every possible source, power
plants are increasing their output. One long stride in that direction is this giant rator of a steam-electric
generater being lowered into its casing, The second to be installed by the Central Mew York Power
Corporatien, it weighs 500 tons, is 53 feet long, ond will serve on B0,000-kilowat turbine generator
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Blg Motor-—Dnven Guns to Flght Enemy Tanks

Self-propelled artillory will
be included in the equipment
of antitank units being or-
ganized in the United States
Army. At right is an artist's
ides of @ tonk destroyer,
which might consist of the
lower half of a large tank
wpon which would bs mount-
ad a 105-millimeter, or larg-
ar, gun. The weopon would
be rotatable on @ turntable;
its gunners would be pro-
tected by a thick ermor-plate
shield. The gun would be af
heavier caliber than those
carried by tanks of present '

Latest weapon of U, 5. "tank killer” forces is this half-track scout cor mounting a 75-millimeter cannon
that is highly effective against tanks and planes. The gun i fired from its position in the car
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Mol!»ﬂe Unit Floodhghts Emergency Airport

Within a few hours any unlight- i~ \.\.;‘ %
ed temporary airfield ean be illu- i o j .
minated for night take-offs and N
landings with portable lighting ~ =L
equipment tested reecently by the 0S5 v y
U. 8. Army Air Forces at Wright 3 N
Field, Dayton, O. A floedlightunii ¢ j 3

on "WHeelE tontains a 9-kilowatt,
32-volt, gasoline-driven power
plant to light six floodlamps of
1,500 watts each. The beam lights
a 90-degree sector and the lamps
can be elevated and inclined at
will. In addition, there are port-
able lights for outlining a landing
strip up to 400 feet wide and 5,200
feet long. If desired the same.
lights can be used to outline a
general landing area or to form
one string of light up to 10,000 feet
in length. These lamps and the
reels of cable, together with a
lightweight 500-watt, 110-volt
power plant, weigh 1,800 pounds
when packed in trunks, and may
be carried in an air transport. A -
number of 13%-ton trucks, fitted - 1’? :
with four-wheel drives for ruugh e - 0

going, are being procured for This pertable floodlight wnit, carrying its own pewer plant,
transpﬂru-ngf apparatus. ) rmﬂ:n night landings pessible ot any unlighted army airport

Mid-Channe Float Saves R.A.F. Fhers Downed in Battle

Moored at interwvals
along the English Chan-
nel are a number of all-
metal floats painted yel-
low and red, and marked ’
with the Red Cross, serv-
ing as rescue stations for
Royal Air Force fliers
downed at sea. Steel lad-
ders extend down below
water level on all sides.
The eabin is well stocked
with provisions, first-aid
equipment, and cigar-
ettes. There is a radio,
and a mast from which
signals can be flown.
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Red Cross painted on the
deck morks this float as @
rofuge for R.AF. fliers shot
down in the English Channel
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WINGS OVER the ANTARCTIC

AT FIRST glance the proposal
that Uncle Sam build great
naval and air bases on the frozen
antarctic continent might seem
fantastic. Can we build and aper-
ate huge airdromes, ship repair
wvards and naval storehouses on a
shore constantly swept by gales,
barren of vegetation, buried most
of the year under ice and snow?

High ranking naval officers are
giving the project serious thought,
for it is the idea of the veteran ex-
plorer, Rear Admiral Richard E,
Byrd, back from command of the
U. S. Antarctic Expedition.

The plan of Admiral Byrd stems
from a grave concern shared by
many naval officers that the Pan-
ama Canal is the weakest link in
P » America’s defense chain. Serious
.. T lrawmu hot coffeo for ﬂ :Ildglng pclrhr Ilurllg a noeon #ﬂ"l * damage io the canal i wartime
&y 1 A balloon starts up Froem East Base for meteorological data ¢ would force American ships to
' o siutake the longer, more hazardous
' bute around Cape Horn. Safe
icmnvay around the Horn would be
troublesome and expensive bur-
den to the Navy. True, inside
~passages are available to vessels
“girdling South America; the
~Beagle Islands Channel, now in
~dispute between Chile and Argen-
uammm Fhotographs, U, 8. Antarctic Bervice

_'__‘In'rnin of troctors, with extra wide tank
ads for antarctic snow, looves West Base
to/loy depots to the Rockefeller Mountains

/ !

A
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tina, and the better-known
Straits of Magellan are alter-
nate routes, but their en-
trances would be tempting
lurking places for enemy
raiders. The third and only
remaining route lies around
Cape Horn, and to defend the
waters between the Horn and
Palmer Peninsula, northern
extremity of the antarctic
continent, naval bases at the
bottom of the world would be
essential.

Only 400 miles of open sea
lie between the grey-green
cliffs of “El Cabo de Hornos”

OCTOBER, 1941
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1 The expedition's transport biplane is seen above & survey camp 3
1 Building o winter hangar for the cabin plane ot 60 below zero $
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“¢=Like it or not, one of the pups
receives a dose of castor oil
vous of British and Nor-
wegian whalers and re-
cently the supply base,
according to current ru-
mors, of the Nazi's ill-

fated Graf Spee.
Operation of flying
boats or pontoon-
equipped planes from an
ordinary coastal base
probably would not be
practicable in the Antare-
tic but planes equipped
with skis, Admiral Byrd
asserts, might operate
during many months of
the year from almost any-
where on the Continent,
even with the thermom-
eter registering 40 or 50
degrees below zero. One
expeditionary plane flew
regularly in such temper-
atures and larger trans-
port planes frequently
took off from snow-cov-
ered “airports” with far
heavier loads than nor-
mally flown from com-
mercial airfields of the
north, From the smooth

Heavy pressure froctured the ice
in this fantastic form during the
antarclic niuhi at West Bose

3 ."'- I - L: B ; E ; = .
v L s KF
T U. 5. Army ond Navy representatives pay dip=-
= lomatic call on pengui kery in Marguerite Boy

and the rocky promontory which marks
Antarctica’s northern limits. Much,
however, of this mountainous peninsula
lies north of the Antarctic Circle and
escapes the blizzards and extreme low
temperatures popularly associated with
Little America 1,400 miles to westward.
The recent expedition's ships U.S.S.
Bear and U.S.M.S. North Star anchored
in the vicinity of Brabant and Antwerp
Islands with impunity for nearly four
weeks while storms raged outside, yet
these islands lie far south of the area
proposed by Admiral Byrd for an
American naval base. Best-known is-
land of the archipelago is that which
shelters Deception Bay, long a rendez-

30
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Shooting the sun at noen on —+
an October day on West Base ice
barrier. Mote length of shadows

snow surface of Palmer
Peninsula’s elevated pla-
teau long-range bombers
and swifter, shorter-
ranged fighters might op-
erate effectively over the
watery wastes which lie
south of the Horn.
Peering still farther in-
to the future, Admiral
Byrd also proposes estab-
lishment of a chain of air
stations and refueling de-

o m{ AN
»

pots at several hundred
mile intervals across the

South Polar region, f /
= CCEAR |
equipped to service / /
freight and passenger f f'f
planes droning across the s /
bottom of the world be- Btis o

AREA PROPOGED BY
ADWERAL BYRD AS
SITE POSr MAWAL BASE

tween Capetown, Africa,
southern ecities of South

America, New Zealand
and Australia. Such a
route, he points out,
“would remove many of
the hazards of overseas
flights and shorten exist-
" ing trans-oceanic routes

Taking snow sample from 25-
foot test well in studying snow
density and erystalline structure
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by many hundreds of miles. Admittedly, it is only a
glimpse into the future but the proposal is made at

suggestions become realities overnight.

gress in June, 1939, and subsequently made possible

under the leadership of Admiral Byrd by joint ef-

forts of the State, War, Navy and Interior Depart-
(Continued to poge 193)
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a time when the world sees many seemingly fantastic

The Antarctic Expedition as conceived by Con-
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RO gk Blie doges’ T
Antita.nk Scout Car Packs Three Machine Guns

There's plenty of fire
power in the scout cars of
the antitank troop in
Uncle Sam’s First Cav-
alry Division. Formed
last January, the troop
now consists of 4 com-
missioned and 31 non-
commissioned officers and
121 men. Each scout car
carries a 50-caliber ma-
chine gun and two 30-cal-
iber guns, a submachine
gun, demolition kit and
two CGarand rifles. Each
man also has a pistol
Communication between
seout cars is maintained
by motorcycle messen-
gers, while the command-

s 8 r — L - : :
\%I!Es a glimpse of the gun power packed by scout car of antitank troop er's carmraﬂm-e:;mppe&.

i‘ L Transparent Rowboat and Oars Made of “Lucite” Plastic

Virtually invisible in the water,

a transparent rowboat made of
crystal clear Lucite gives what
may be a preview of ghostlike
boats for fishermen. The material,
plastic methyl methaerylate pro-
duced by the du Pont company,
was uzed throughout the boat ex-
cept for the oarlocks, which are of
chromium-plated metal, and a
few screws. Even the oars and a
flagpole are of Lucite. Although
it was built primarily for display-
ing beach merchandise in depart-
ment stores, the craft proved its seaworth- and six inches long, has a beam of 44 inches,
iness when launched on Long Island Sound  and weighs 96 pounds. The hull consists of
b}r its builder, Clemens—Schever of the three plastic sheets, one for the stern and
§ !Scheuer ﬁ:t._Mf:jﬂLﬂp EW ank twu wzth a center seam for the bow. Joinis

fSeﬂ ng ur peaple, the boa is el led with an extra plastic strip.

f e Steel Tape Inslde a Fuut Ig xtends It Three Feet More
- By pulling out the flexible steel tape
wound on a reel inside a twelve-inch ruler,

it is extended an additional three feet. A

ratchet prevents the tape from unwinding
unless the knob is turned.

Transparent boat “floating” on imitation sea of C-llnphuni-.:B

{[See index, page 4-A, to find where to buy
articles described in this magazine, Say
You Saw It in Popular Mechanics.
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Hun:lmn:l: of wulzrpl‘nnf
adobe houses like those
at left have been built
recently., Below, the
bricks are turned an edge
to dry for several weeks
in the sun. Five men
standing on one 18-inch
brick prove its strength;
it is able to withstand
300 to 1,000 pounds
pressure per sgquare inch

A

0%/ laardia

Thirh--m?nulo water test does

i &
Sun-dried adobe houses of early Spanish settlers Tasted a  not affect adobe-and-asphalt

, Snil i H £ . brick above, but untreated
couple of hundred years, but they took a bit of patching after R oty

every heavy rain or flood; and who wants a mud house that
will dissolve every spring? Well, it needn’t dissolve. They're
making beautiful homes of mud in the west today, water-
proofed by an emulsion of asphalt, and the same thing can be
done in many parts of America. To learn whether your soil is
suitable for waterproof 'brlcks gend a test sample to The
American Bitumuls Cao. lLﬂs Angeles, Calif. If suitable, the
mud and asphalt stabilizer are mixed; placed in forms 12 by 18
by 4 inchea, then baked in the sun. The adobe house is strong,
well insulated, soundproof and fireproof. Inside temperatures

in summer are 20 to 30 degrees below the outside. s ! . =2
ocToBER, 1941 200 (/Dxed. 33
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T Interior of control tower ot Chicogo municipal airport, with assist-
ant operator af telephane to notify “airways” of arrival of big liner

Mop shows troffic control arcos of Civil Aeronautics Administra-
| tion—literally o simple view of the nation’s principal sky routes

Ji
) JACKSONVILLE
DAYTONA BEACH

B imway TRAFFIC CONTROL CENTERS
(5] COMTROL ZOWE OF INTERSSCTION =

a4

HREE airliners race to-
ward Chicago at 180 miles
an hour, due over the munic-
ipal airport in 15 minutes.
Three others are ready to de-
part. A seventh glides in for
a landing, two more cirele the
field and a mile away, a litile
biplane wings up. The prob-
lem is to direct all these ships
in and out of the field in less
than an hour.

Situations like this may oc-
cur several times a day at the
Chicago port, for this is one
of the nation's busiest cross-
roads of the skies. Arrivals
and departures, not counting
thousands of sight-seeing
irips, totaled almost 100,000
last yvear and the velume is
increasing. To handle the
rush, the port has been en-
larged and now has two sets
of dual runways, the first in
America, so two ships can
land and take off at once.
To find out how the stream

.. of traffic is managed, Super-

visor John A. Casey directs
you to the window-walled
tower atop the administra-
tion building.

As you wateh and listen
while the chief operator and
an assistant.bring the ships in

Ground statien and dispatching
office, with operators in direcet
contoct with erews of planes and
with “oirways,” whose instruc-
tions are relayed te the plones

POPULAR MECHANICS
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at the Crossroads of the Skies

Big recording phono-
graph “hears” every
word that comes in
and goes out of tow-
or and makes o rec-
ord of all crders

and-guide them out, you
begin to understand how
vital airport control has
become to the task of car-
rying over 3,000,000 pas-
sengers yearly as the air-
lines are now doing.

The little cubicle re-
sounds with the din of
voices pouring from loud
speakers in the ceiling,
Two of the six telephones
are ringing and the roar
of a liner's motors sweeps
up from outside. Amid all
this apparent confusion,
the chief operator talks
calmly into a microphone:

“Chicago tower to
United five, It's clear be-
hind you and it's clear to
taxi in to gate four.”

OCTOBER, 1941

Centrol operater ond assistant on duty
traffic tower keep vigilant warch over plane
movements in vicinity of municipal airport

trol tower. Planes radio to ground stations en
sat frequencies and chonge over to tower's
fraguency when ‘h'f enter conitrel rone

Changing frequency of radio receivers in con- r§'
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'l' Glimpse in mﬁpll‘ lhm some lnl‘lrumtnh- plnnl crow uses
in contacting control tewer, Rodio s one of the most impertant

Drawing shows Chicogo control zone ond rodio guides. Planes
are “stacked” at various colfitudes and brought in, one by one |

“0.K. Gate four,” a voice replies
through one of the loud speakers.

The plane that was landing at
the start of our story is now on the
ground. By radio telephone, the
chief operator has assured the
captain that no other planes are
immediately behind him and has
assigned a gate number for the
arrival,

Thus the operator handles the
ships in smooth succession. The
circling liners are brought in one
by one, after the first one lands.
One of the waiting ships is allowed
to taxi out to the runway prepara-
tory to taking off. Those speeding
in toward the port are landed in
scheduled order. The liner at the
runway takes off when the coast
is clear. The other waiting planes
are directed out and off. Now the

vy 7t

[
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kittle biplane is landing.
The tower keeps watch
over all movements upon
the field, directly over it
and in the air above its
immediate three-mile
zone, But it must also
keep track of departing
ghips until they have pro-
ceeded well beyvond the
inner zone so that other
planes, incoming, may bhe
adviged of their presence.
The tower “takes over”
when the planes enter the
outer zone, about 25 miles ==
from the airport and

1 Figures representing planes are

grouped along “legs” of radie

beams emanating from Chicage

range station, as shown on the

map. The “legs"” serve os “side-

hn:ki“ in the air under instru-
ment flight rules

+—= View of "girways” office, with
man ot left possing message
to eperater in center. The big rack
holds a separate slip of inferma-
tion for each plane en each trip

Some of the pnewmatic tubes em-
ployed in speeding reports and
messages at the municipal airport,
Fost werk is necessary to safe-
guard the hundreds of plones in
the air and their meny passengers

knows when to do this
through a message from
“airways,” the control di-
vision of the Civil Aero-
nautics Administration
which keeps all the air
traffic moving along all
the airlanes. The division
has a large control office
at the Chicago port as it
has at all the other 13
main ports in the country.
Chicago “airways” clears
incoming planes to the
tower at the outer zone
and the tower clears the
ships or rather, hands

......

(Continued ta poge 168)
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Warplane Held in Leash for Fire Power Test

As a demonstration of’>
the firing power of a °
modern pursuit plane, Lhe .
U. S. Army Air Forces "f
anchored a Curtiss P-40
to the ground and 'f.'ﬁ:rﬁeﬁ—#—-
its yuns on a hillside tar- &
got. The four .30-caliber®/
wing zuns and two .50-

’ caliber guns in the plane's
NL nose fired rapid bursts,™ )
31 ;. and streams of tracer and®"
PR ordinary bullets con-
i ™ verged on the target. &
(‘- : :.:‘ With its fuselage leveled 2
o by raising the tail on L
special braces and tying | ¥
ed it to t;tllmt driven in Lhnh- R
P : ground, this pursuit ship =
0 wos used in exhibition of  © T
- TR, oerial firing power s
S . \ B
E-‘ $ ™
u-‘
S| Infrared Lamps Dry Negatwe in Less Than Two Mmutes ‘
___j & Speedy drying of negatives is y
) possible with heat from infrared

lamps now available. The film is
placed between two lamps set
about two feet apart, which trans-
mit heat by infrared radiation.
The rays penetrate through to the
base of the film and start the dry-
2> ing process from within, cutting
N down the drying time to 11z or 2
:mmutes An electric fan is used
¥ with the lamps to drive off vapors.
> h““ The lamps have their own built-in i
~ reflectors, called “sealed silver.”  Negative drying between two infrared lamps with aid of fan

The average life of a lamp is 6,000
hours. Old negatives ruined by water- restored by resoaking them and then dry-
...\;. Jaarks caused by improper drying may be ing again between the radiant heat lamps.

2 T“‘«fo-Wa? Saw With a Pistol Grip Makes Vertical or Lateral Cuts

Removable saw blades snap onto the top
or side of a pistol grip so that either ver-
tical or horizontal cuts can be made. Lugs
on the grip hold the blades firmly. There
are blades of several sizes available, mak-
ing this a versatile tool,

@ Improvement in the anti-knock quality
of gasoline is reflected in an increase from
69.6 to T4.4 in the octane rating of regular
price gasoline in the last five years, while
premium-price gas rose from 76.7 to 802

§ Saw blade placed above handle for cutting sidewise Octane and third-grade from 57.9 to 65.6.
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Plastic Form Cuts Dressmaking 'Ti;me ieralf

Left to right shows steps m mo]dmg p[usiu:i te Ifgur\- und th ghrmunl is fittgd i-w'f|L dress form

'll.--'rJ :""‘ . W i

With the aid of a new ‘r.h:—:rnmphistu_ dress frar Ed IE'U.‘: t5a few d degrees above body
form that will duplicate “&%act lines and temperature. To make a complete 1'1:»1'11'1r
curves of the figure, women may be spared which takes only 30 minutes, four sheets
the ordeal of repeated try-ons to fit custom  are used, two at the front and two at the
dresses. It will reduce dressmaking time back. The plastic hardens almost imme-
to one-half, and enable the seamstress to  diately into a shell-like mold. Then it is
finish a fitted garment in the absence of removed, reinforced and finished with me-
her customer. The plastic material is made tallic lacquer for permanence, and is,
of rubber combined with a variety of mounted on an adjustable stand. Retain-
waxes. It comes in sheet form rigid at or- ing its shape indefinitely, the material is
dinary temperatures, and may be molded noninflammable, nontoxie, unaffected by
io the human figure yhen heated with in- weather changes, and easy to apply.

Vanity Instaﬁed on Closet Door Has a Mirror in Its Lid

Inside the closet door a space-saving
vanity can be hung. It is a neatly styled,
semicircular piece with room inside for the
necessary cosmetics, Two screws are driv-
en into the door, furnishing anchorage for
the wanity, which has two hook slots on
the back. When the lid is opened it ex-
poses a plale glass nu:n:-r

L

Colored Ink Forecasts Weather
By a Change in Tin

By changing color with changes in
weather, a new ink on the market acts as
a weather forecaster when applied to pic-
tures, fabrics, artificial flowers and similar
objects. A number of different color com-
binations are possible with the 1n.l¢', which

is applied with a#msh il 5 Lifting lid of wall vanity brings mirror into view

OCTOBER, 1941 0} J; 2 Ak al & [_ﬂf,w w. 9
qQ 5t L:'L,rﬂ, W —f
)[’,{/ ' AL (Jr.ft

i &
J & — - "
L= A L [ L]




*"a

OUR COASTLINE

&
¥ =
=

“WALL OF STEEL”‘*"' »

HO ever heard of a “wall of steel”

twenty-five miles thick? Probably
not many people, but there is such a “wall”
and it's of vital importance to the defense
of our nation.

Should ecircumstances be such that the
U. S. Navy and the Army Air Forces were
engaged elsewhere, an enemy approaching
this country would be_cgnfronted by this

40 g is

T Firing the latest antigircraft weapan in
Coast Artillory — the 37-millimeter gun

= Lining up “enemy's” position for leng-
range shot from one of big coast guns

wall while still 25 miles from
shore. It would be composed of
heavy projectiles from guns of the
Coast Artillery Corps, the arm
which occupies garrisons at stra-
tegic points around our domestic
coast line, and at vulnerable points
in our overseas possessions.

With its fixed and mobile guns
capable of firing one to 30 miles
out to sea, the Coast Artillery
Corps protects important parts of
our shores—mainly the entrances
to oir largest harbors and ports,
working in close cooperation with
the U. 8. Navy.

In heavy artillery there is a trend to-
ward mounting heavy guns in mohile car-
riages and aiming from fixed fortifications,
but for protection of our seaport entrances
the permanently emplaced gun is still of
major importance.

New developments in heavy artillery
carriages have been bmlt tn increase both

POPULAR MECHANICS
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T View af 155-millimeter gun, motor-

drawn unit which can hurl o 95-

pound projectile ten miles ar more
in defense of our shores

range and speed of the “Big
Berthas." A striking example
is in the combined 155 mm,
gun-8 inch howitzer carriage
upon which either can he
mounted. Pneumatic tires and
air brakes permit the gun to
be towed behind high speed
trucks, In firing position the
carriage doesn't rest on the
wheels, but is lowered to the
ground by self-contained
jacks. The range of this weap-
on is approximately 15 miles,
which is 50 percent more than
that of the somewhat similar
type used in the World War.

The Coast Artillery also has
units with powerful antiair-
craft guns whose purpose is to
protect our mosi important
centers of population and in-
dustry, and the main head-
quarters and installations of
our armies in the field, from
enemy war planes, Thus
Coast Artillery regiments are
of two main kinds—harbor
defense and antiaireraft.
Sometimes two or more regi-
ments are formed into a bri-
gade under one commander.

Harbor defense regiments
are of several kinds, Some are
organized to man the big fixed
guns in our coastal fortifica-

OCTOBER, 1941

1 Capoble of hurling huge projectile 30 miles,
this 1é-inch gun is lorgest in use by Army fo-
day for defense of U, 5. coastline

1 Direct hit on an “enemy” battleship during maneuvers by coast
defense units; military men regard this as a very remarkable photo

Vital part of coast defense plan, laying of mines ot strategic points
| near major harbors. Here @ mine and anchor are being planted
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Ready to fire B-inch railway gun which fires 260-pound prejectile more
than one and ene-half miles, or @ 200-pound projectile twe miles

tions. Some operate the railway guns, also
of larger calibers, which can be moved
along the coast for any distance on rail-
roads and set up for firing. Other regi-
ments have guns that can be towed by fast,
heavy trucks. All of these different regi-
ments include within themselves antiair-
craft units for their own protection.

The Coast Artillery employs a variety of
weapons. The guns of all calibers em-
placed to protect our ports and
harbors and fortified areas over-
seas, range from the 3-inch guns
that fire a shell of 15 pounds for
several miles, to huge 16-inch guns
that can shoot an armor-piercing
shell weighing over a ton for 30
miles, The three principal kinds
of fixed harbor defense artillery
are: (1) long-range, heavy guns
of 12, 14 and 16-inch caliber for
the purpose of holding off heavily
armored enemy ships: (2) guns of
6, 8 and 10-inch caliber, and 12-
inch high-firing mortars, for use
against enemy ships of smaller
types; and (3) rapid-fire guns of
3 to 6-inch caliber capable of pro-
tecting mine fields placed in the
coastal waters by our own forces,

Firing a 75-millimeter gun, a weapon used
with great success in the World War and
also in the present struggle

42

stopping fast enemy tor-
pedo boats, and helping
our troops to repel land-
ings by enemy forces.

Mobile railway and
tractor or truck-drawn
units are intended to de-
fend our shores against
landings attempted at
points nol protected by
fixed defenses. The mo-
tor-drawn units are
equipped with the 155-
mm. gun, which is prac-
tically the same as the
field artillery gun of the
same caliber. It ean hurl
a 95-pound projectile
gome 10 miles. Railway
weapons inelude B-inch
guns, 12-inch mortars
and l14-inch guns, The
B=inch railway gun fires
a 260-pound projectile
whose maximum range is 28,000 yards, and
can also use a 200-pound projectile with
still greater range.

The Coast Artillery also lays fields of
electrically controlled submarine mines
which can be exploded from shore as hos-
tile ships pass over them. To install these
mines in channels offshore, and to maintain
them, the Coast Artillery uses boats rang-
ing from ocean-going mine planters of over

POPULAR MECHANICS
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1,000 tons to small motorboats. E{' st o 5 SRS e 2 1) R . =

QOur coast defenses are all | TR o Sh = SUB IS g I
based on elaborate systems for = ] e il |
locating targets on the water i
with great accuracy and speed. | '

Since it takes anywhere from
half a minute up to three min-
utes for the big shells to travel
from gun to target, and since
the target may be moving fast,
the fire must be directed at the
point where the ship will be
when the projectile travels to
it, The position of the target,
in other words, must be pre-
dieted for each shot, and shells
sometimes must be fired at a
point half a mile ahead of the
moving target. The effects of
the wind, the temperature and
even of the earth’s curvature
must be calculated for each
shot fired. All these calcula-
tions must be made and the
guns pointed correctly in sec-
onds rather than minutes. In
consequence, harbor defenses
contain observation stations,
plotting rooms, powerful
searchlights and elaborate communi-
cation equipment.

In contrast to the heavy weapons of
harbor defense are the light, fast-
moving guns of the antiaireraft units,
Their batteries must detect and hit
targets that fly several hundred miles
per hour. They must also move rap-

{Cantinued to page 170)

Top, 12-inch fixed mortars in action.
These weopons fire 700-pound pre-
jectiles obout one and a holf miles

Center, measuring the polished in-
side of barrel of big gun just com-
pleted for American coost defenso

+= Practicing coostal defense
against enemy planes. Shells fired
by this weopon have time fuses set '
to produce burst in air among en-
emy planes. A direct hit is not
necessary to destroy a plane
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Low-Cost Folding Music Stand
Can Be Set Up in 10 Seconds

Folding musie stand os it appears in use; inset, assembling it

.
PR e T

Selling at a low price, a folding music stand now
on the market can be assembled for use in 10 sec-
onds. Folded for carrying or storing, it is a compact
package 13 by 18 by 32 inches. It is made

ions a positive charge. Most of the
compounds dissolved in sea water,
and the impurities in tap water,
are similarly ionized. The resin
used has some sodium atoms in its
molecular framework, and when
water which, for example, is hard
because of the ions of calcium,
magnesium and iron it contains, is
passed over such a resin, the so-
dium atoms exchange places with
the hardness-producing ions.
After all the sodium atoms are
used up from the plastic, they can
be put back again by treating it
with a salt solution. It is also pos-
sible to prepare the synthetic
resins so they will take out the
sodium and other positive ions
from the solution and put hydro-
gen ions in their place, Dr, Myers
said that treating tap water first
with one, then with the other, of
these “ion exchangers” produces
“distilled” water of a high quality
that compares favorably with lab-
oratory-distilled water and in
som*,; cases is even better.
A G/

“Nail li'nint" Screw Started
Without Drilling Hole

Only a screwdriver is needed for
driving a “nail point" screw which
takes a starting hold in the wood
when it is tapped. It has a slender
tip sharpened at the point to cut _
its own way without the necessity -
of drilling or punching a hole. \

of 200-pound-test corrugated fiberboard,
weighs almost two pounds, and holds from
350 to 500 sheets of music.

Plastics Make Sea Water Fresh
By Attracting the Salt

3 Sea water can be made to give up its

fan L/-'\/..-L’M.é} X

= % salt by treating it with synthetic resins
== 3 quite similar to the plastics used for radio
=3 cabinets and cigarette cases, according lo
— r, Robert J. Myey, FResinous Prod-

. ucts and Chemical Company, of Philadel-
b phia; Pa. When sodium chloride, or ordi-
\ rfé???ﬂt. is dissolved in water, its atoms
break up into ions, the chlorine ions having

an electrical negative charge, and godium
e

M _¢lecerd LAl R
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Scrow with slender tip starts with light hammer tap, =,
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Air view of Mount Rushmore shows how lifelike figures of four famous presidents are taking form

How the gigantic national monument of
Mount Rushmore, in the Black Hills of
South Dakota, has taken form is clearly
illustrated in an aerial view showing the
figures in a far more finished state than
they have appeared before. Started in 1927
on the :m} I'r_H:JL b]H.E,'l granite stone, the

heads of Washington, Jefferson, Theodore
Roosevelt and Lincoln are now beheld in
cognizable shape. The task of carving this
mammoth memorial, the size of which may
be judged by houses erected above the
heads, is now in the hands of Lincoln Bor-
glum, son of the late Gutzon Borglum.

Versatile Compc}und Vise Serves Many Purposes in Shop

Vise with two slides holds work on rnlming table
f 1

s -rf F

OCTOBER, 1941 AT 2
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In the machine shop where a variety of
work is done requiring accurate spacing—
straight lines, radial, circular—a new com-
pound vise is useful for many purposes.
Built rigidly to permit adapting drill
presses to light milling operations, it can
be used also with shapers, milling ma-
chines, lathes and grinders on jobs that
require accurate feeds in two directions.
Its upper slide is graduated through 180
degrees to permit rotating the vise table to
any angle. Transverse and cross slides
travel in dovetail ways carefully machined.
One jaw swivels to grip irregular work, the
other has a movable face which is tightened
after hoﬂ‘t jaws are ::la.mped to the table,

)

“Meao o (g 45

Fa a7

#

1t AT

e lte ¢ i



2oy

i

2701
ROLLING .
DOWN & RIO """

For American tourists interested
in “rolling down to Ria,” thera
“is the prospect that most sec-
tions of the highway will be
complated within eighteen
menths. More than half of the
U. S.-to-South America streich,
covering 3,300 miles; i3 open to
all-weather travel; three-fourths
of the B0%7-mile Scuth Ameri-
ean section, from the Colombia-
Panama border to Buenos Aires,
Argenting, is passable during
all seasons, and the Buenos
Aires-Ric de Janeiro highway,
1,922 miles long, has 1,021 miles
of all-weather surfaces. How-
ever, completed sections ore not
contiguous. Above, burros car-
rying lumber near Mexica City

Above, masonry arch bridge
aver Los Eselaves River, Guat-
emala, Left, notive villoge in
tropical region. The 1,300-
mile stretech from Texaod-to-
Mitla, Mexico, is open to aifo-
mobiles. Mitla iz 365 miles
south of Mexico City. Most of
this route is hord surfoced.
The dry secson, December fo
April, is the most satisfactary
time for auta travel in Meoxica
ar Central America. It is diffi-
cult to pass from Central tfo
South America becouvse the
highway ends in almost im-
penetrable jungle 50 miles
south of the city of Panamao
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CABACAY

VENMETIUELA

COLOMENA
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'nhuw. South Amari-
con section of the
highwaoy, with map
showing poved roods

_’Ejl; in salid lines. On op-
TS L= posite page, top, map
by g of upper section of
o) F i U, 5, to Rio highway.
b & Right, machinery of
':_- e wark in Costa Rica
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Above, portion of Mexico City
highway. The highway is ex-
pn:ln-l:l to incroase productive
copacity. of Central Americo;
noticeable improvement already
hos occurred, Ponome §s con-
structing 5& miles of povement
between the Conol Zone and

- Rio Hato, site of a U. 5. Army

Ilu'pﬂrT Mexico hos completed
a greater mileage of fhe high-
woy | thon ony other country
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g Fnur Trays Nested in Stand

Serve Drmks on Lawn
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Each individual tray stands by itself on long spike

o Convenience for both the hosl and guests
5% > is provided by a drink service stand that
- carries four small trays for use on the lawn.
%, Near the base of the stand is a shelf with
' space for several bottles, and each indi-
QES vidual tray, suitable for holding a glass or
bottle, or for use as an ash tray, is mounted
on a long spike to be stuck into the ground
within reach of the guest

Pt P 1 J'}-.-t‘ F
v Hblder An:ls in harpf:nmg Drrills
And Reclaims Broken Ones

R Dull or broken drills can be made like
“'new within a few seconds by using an in-
- expensive holder that simplifies sharpen-
ing. It fits all bench grinders and polishing

- - A v (4 r ] &d

. ©
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S traffic.
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headé, locking the drill at the precise angle
for presentation against the grinder. Hence
the holder enables any workman without

experience to turn out a precision grind

jop. It handles drills from %2 to 12 inch.
f l"' ';|. ;

Weather Maps Sent by Fast Wire
On Nationwide Network
Weather reporting will be speeded up

_fourfold when a system being established

v the U, 8. government is completed.
Formally described as an “express meteor-
ological service,” the system will consist
principally of a high-speed teletype circuit
linking about 250 key points, including 13

' f "*--_-—:Em ecasting stations of the weather bureau,

army and navy air hases, and major re-
porting stations of the Civil Aeronautics
Administration which make hourly weath-
er observations to guide commercial air
At present the preparation of the
nationwide weather map takes from four
to five hours, whereas under the new sys-
tern it ‘jrill be completed in about one hour,
F &7 &

.
[

Picnic Roaster Toasts Redhots
Or Fries Bacon and Eggs

Eight hetdegs and a bun can be teasted ot one time

A versatile picnic roaster with a long
wire handle, has a metal dish cireled by
eight sets of upturned prongs that holds
about everything to be roasted or toasted
over a bonfire. Several redhols may be
impaled on the prongs, or the redhots and
a bun may be toasted at the same time. A
small steak fits nicely over the prongs.
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Battery of Electrlc Eyes Measures ngh ]um

It may not be long bea-}
fore high jumpers and
pole vaulters will be
leaping over an invisible
beam of light instead| of
the traditional bamboo
pole. It was actually dene
at an interscholastic track
meet at S::henﬁctml{N.
Y., recently, using a bat-
tery of electric eyes to
measure the distance
jumped. The photocells
not only gauged the jump
more accurately than the
sagging pole, but gave the
athlete the benefit of any
extra inches by which he
cleared the bar. General
Electric engineers d
vigedthe system. A mov-
able light source was lo-
cated on one standard,
and four electric eyes an
inch apart vertically were
mounted on the opposite post. For each
beam of light the jumper failed to clear, a
red button registered on one of the stand-
ards, Often a jumper makes his best effort
‘on the first or second jump before he is
.exhausted by repeated trials, and with the

57
"Two-Piece Ski

1941
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High jumper clears the bar with inches to spore, and baottery of eleciric
eyes on post gives him credit. Lower view shows assembly of photocells

bamboo bar he would get eredit only for
six feet if the bar is set at that level. With
the photocells measuring, however, the
jumper would be credited with the highest
level registered regardless of the position
of the bar when the jump was made.

or Parachutist Easy to Sling Over Shoulder

Skis have been made
less bulky and unwieldy
for parachute troops by
making them in two sec-
tions which can be taken
apart and carried on a
strap over the shoulder.
Used first by_the Swedish
Air Force, they are now
being adopted for sport
skiing. When the two
parts are fitted together
the joint becomes invis-
ible and is not noticed in
use. Separated, they fit
into a casing a little more
than four feet long.

Two views ot left show collapsi-
ble skis being removed from
case and then joined together

49



Week-End Foldboatmg Becomes Popular Sport

Photes, Des Molnes Register and Tribune

Parking their car near o river, foldboaters unload the

collopsible conoe pocked in two paorts, top. Center,

slipping the framework for one end into the hull is

one step in assembly operation. Bottom, they're off

within twenty minutes for a day of paddling on the
river far from commotion of city life

50

included the total reaches 321,000 miles.

) r/l_!ltta-a s

Taking week-end outings with a collaps=
ible boat for paddling about in lakes and
rivers is one of America's fast-growing
sports, known as foldboating., As evidence
of its popularity, special trains running out
of New York City accommodate foldboat-
ers who do not drive their own cars. The
boats, when folded, can be stowed within
an automobile or carried on a train as eas-
ily as hand luggage. One type consists of
a demountable hardwood framework
which can be assembled in 10 to 20 min-
utes at the water's edge and covered with
rubberized fabric to form a canoce. Its cen-
ter of gravity is below the water line so it
will not capsize easily despite its lightness.
Rips in the fabric ecan be patched like a
punctured inner tube, but it is said that as
a rule the boats will bounce off submerged
rocks without damage. The paddles come
apart to take less space. A standard 17le-
foot boat, capable of carrying two or three
people, is packed into two bags small
enough to be stored in an apartment. Spe-
cial lightweight camping equipment can be
stored in the ends of the foldboat.

< &1 .
Lamp Guard Easy to Remove

Is Locked by Rubber Ring =~
Having no E;
screws, bolts or” 2
clamp to manipu=_ =l
late, a portable- =)
lamp guard now 4

on the market can
be removed with- *
vl

out tools for re-
placing the bulb or
connecting wires.
Held in place by a
rubber ring lock,
which can be dis-
lodged by a flick
of the thumb, the
unit includes a
waterproof socket
that seals out dust, moisture and chemicals. ~
A built-in reflector turns in any desiré
direction to shield the operator’s eyes.

| @[More than 115,000 miles of mﬂﬂrgmung_,.‘_.'_

pipe lines carry crude oil and gasoline
across the U. 5., and if natural gas lines are

:,. ,
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N ANCIENT times, the
leader of an army con-
sulted an oracle to learn his
chances of success; today
an army commander plan-
ning a campaign, calls in
a modern oracle—his chief
meteorologist.

“Major,” he says, “T want
to know what weather we
will be having 60 days from
now, See if you can find
me ten days in a row with-
out any rain, sometime in

T Twe types of instruments
that shew wind direction,
with anemameter, which reg-
isters wind velocity, cbove

October.” Ten rainless days would permit his mech-
anized forces to swarm across country at blitzkrieg
speed. A rainstorm halfway through the drive might
bog down his steel cavalry and quite likely turn the
fight against him. History is full of accounts of bat-

OCTOBER, 1941

T Apparatus comprising “infrared tele-
scope” used for meosuring so-called
black body rodiction of oimesphers

+— Antenna system employed in meas-
uring vertical angle to radissonde bal-
loon 12 miles high in the sky
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- Invasion of Norway. But

Caltech students are learning

T Sensitive radiation fins on
thermohydrograph, another in-
strument used to study weather

Weather instrument most at
Army air field. Fighting pilots
need precise weather dota —+

tles in which the weather,
rather than strategy or
strength determined the
winner,

It seemed like sheer
luck when the rains held
off unseasonably and
“General Mud” didn't ar-
rive to slow down the
German march through
Poland. It seemed a co-
incidence when good

The day has passed
when a commander was
forced to wish: “If the
wind would only shift, we
could launch a smoke
screen and start a coun-
terattack behind it." Now
he calls on the meteorol-
ogy officer to tell him the
exact hour when the wind
will shift, and plans his
attack accordingly.

Bombers can't afford to
leave the ground for a
long raid until the weath-
er officer instructs the pi-
lots at what altitudes to
fly to get fair winds and
what the weather will be
at the home base when
they return. Big guns
could fire all day without
hitting their targets ex-
cept for the upper air data
that the weather office
supplies. Every command
post, air base, and fleet
depends on its weather
service predictions in
planning its operations.

Weather knowledge has
become so important that
its present state and fu-

Parachute that lowers the finy
autematic radie transmitier fo
earth when balloon bursts

weather also attended the

when campaign followed cam-
paign, each fitting perfectly
with the weather, experts con-
cluded that Germany had
found a way of foretelling the
future and was taking advan-
tage of it.

That’s why, at the California
Institute of Technology, among
other universities, men from
the Army, Navy, and Air Forces
are absorbing new develop-
ments in military meteorology.
Under Prof. Irving P. Krick, the

weather secrets that may mean
the difference between defeat
and victory in war,
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ture trend are confidential | /

information during war. f

Daily forecasis are no long-

er published in Europe. o
Weather ordinarily travelg
from west to east and in this
1'1’.351}(’-‘31. a western Eﬂ'l.lntl'b-'
enjoys an advantage over an
eastern opponent, so much
so that the opponent is apt to
send airplane patrols far to
the west merely to scout the
weather. If the United States |
went to war it is probable ka3
that some weather informa- 7

tion would be curtailed or
purposely made misleading.
Short range forecasts are

1 Attaching small ra-

dio transmitter to par=

achute and balloan for
weather research

= Typical maop issuved
month ahead shows
moin weather trends
for MNorth Americo;
areas enclosed by dot-
ted lines are centers
studied in leng-range
weather forecasting

Air temperature and

winds aleft are neces-

sary data in computing

firing angles of hig

quns, shown being fig-

ured out on this plat-
ting board

based on air mass analysis
and this art has been devel-
oped to a high state during
the last few years, especially
gince the number of report-
ing stations that deliver sur-
face and upper air informa-
tion 1o the forecasters has
been increased. Small bal-
loons are regularly carryving
featherweight meteorologi-
cal stations 10 miles or more
into the sky and the readings

(Confinued fo page 168)
OCTOEER, 1941
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nght of Chair Is Adjusted
To Fit Individual (;nmfnrt
o : S o= g}t 5

To raise chair, the lower end of esach leg is unfas-
tened, extended and bolted in new place

More comfort for the worker and less
fatigue iz possible with an adjustable chair
that may be raised or lowered to suit indi-
vidual taste. It is claimed that a restful
sitting position at the bench, table or ma-
chine frequently results in increased pro-
duction. To raise the seat, holts are re-
moved from the legs which may then be
extended to the desired level. The back
rest also is adjustable in height and may be
removed if it is not wanted.

Flameless Lighter for Pipe
Works Out of Doors

a No flint or burn-
T _! \

ing wick is part of
a flameless lighter
now available for
pipe smokers. To
get a light, the
smoker simply
places the open
end of the lighter
firmly over therim
of his pipe bowl,
presses a huttnn at the other end, and
draws air through the stem as in smnkmg
Spe:;'al fluid absorbed by material within

C AN O

_ril
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the lighter serves to produce heat imme-
diately as air is drawn through it rapidly,
but 'no heat can be developed unless the
buttan is held down,

L6AY
Ten-Foot Model of Locomotive
Pulls 30-Passenger Train

Four years were required by F. W.
Brown, a machinist of Ravenna, 0., to Build
a model Iocomotive, which he boasts con-
tains every device that is standard equip-
ment of the big ones, including many
automatic controls. Ten feet long and
weighing more than half a ton, the model
has air brakes, a turbine-driven generator
for its electric lights, and an automatic
water injector to supply the boiler from
the tender. The usual sand box, valve ac-
tion, oil eups and a steam-operated bell
tapper, and the eab equipped with gauges
for steam, air and water, as well as throttle

Inspecting locomotive model having all features of a
full-size original. It develops five horsepower

and brake levers, help complete its like=
ness to a full-size locomotive, Developing
between four and five horsepower, the
miniature engine can pull a train of small
cars carrying 30 people at speeds up to 30
miles an hour on its narrow track.

FOR YOUR CONVENIENCE

By wsing our Where-to-Buy-It index you can ob-
tain additional information abouwt any commer-
cially available product deseribed in this magazine
in a fraction of the time required formerly—and
you write but one letter instead of twe. Just note
the poge on which the article appears, turn 1o the
index, page 4-A, and find the name of the man-
ufacturer or distributer listed under the indexed
itam. Write directly to him instead of to us. To
be doubly sure of a prampt reply—Say You Saw
It in Popular Mechanics.

/

POPULAR MECHANICS



LT b

it N

Vibrator Shakes Rallivav Br1dge to Test Stram

Standing a locomotive
on a railroad bridge and
vibrating the structure at
varipus rates of move-
ment is one way used to
determine the force ex-
erted when a locomotive
thunders across the span.
Vibrations are developed
by means of an oscillator,
consisting of disks
mounted off center on an
axle. Two pairs of these
eccentric disks, revolving
at controlled speeds on a
framework bolted to the
lower section of a bridge,

can duplicate the force of a locomotive
traveling at speeds up to 160 miles an hour.
Delicate electro-magnetic gauges connect-
ed to the beams of the bridge record on a
film the amount of “give” in each girder.
In the first tests, conducted at Springfield,
0., by the Association of American Rail-
r ads{,}_ engiheer, d” ﬂﬁt the,_greatest

J Tj O]l
“No Gulp T’eeclmg

Dogs can be prevented from gulping
their food by a “no gulp” bowl fitted with
fins at the bottom which force the dog to
lick up his food little by little. The unit
includes a water bowl, both bowls being
set in an attractive metal holder with rub-
ber suction-cup feet that hold it fast to
smooth surfaces.

!

€[ To learn where to buy commercial prod-
ucts described in these pages, see the indes.

OCTOEBER, 1941
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1 Engineer handles speed con-

while an assistant mokes nofes
of gouge readings shewing ef-
fect of stress on bridge structure

4= Here iz engine on railroad
bridge at Springfield, O., as it
stood in position while oscillatar
mounted beneath the strueture
wos driven at various speeds

amount of force exerted on the bridge oc-
curred at locomotive speeds between 30
and 40 miles hour, and again at about 160
miles per hour. Results of the experiments
to be conducted on various bridges
throughout the country will be used as a

_Jbasis for checking the safety of railroad

0 €

bridges and in constructing nc'-'- by If}gﬁ
J‘r{'-JL{i 'I".I' X A 'vu_q--;J

owl for Dng Forces et to Eat His Meal ‘-:10“ l}

e T

Fins in bottom of bowl force the dog to lick wp his
food little by lirle h'll'luu.'l of gul-p‘?g it -‘
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F YOU are an amateur cinematographer there is a

chance that vou can profit from yvour hobby by

producing short subjects for the new “meter movie”

industry. Several amateurs have sold reels that they

\ . produced in their spare time and there is a demand for

= 4 _ three-minute shorts that will appeal to the public. From

sy~ $25 to several hundred dollars has been paid for a film
of good entertainment value.

e Jeff Craig, a Hollywood amateur who doesn't even

I -“ own his own camera, produced five shorts in a couple

¢ " of days and sold them at once. He assembled a few of

\.--'l W)

o6

MAKE MONEY with

Above, meter movie with scene be-
ing projected by apporatus inside

Top, left, threading film in projector
to synchronize it for sound

I Apparatus inside movie box. Mote
continuous reel maogazine on top

+— Completing bockground for use
in @ three-minute motion picture

POPULAR MECHANICS
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your MIDGET MOVIES

his friends who had tal-
ent, rehearsed them in
dancing and singing num-
bers, and took his pictures
with rented equipment.
Not every one is that suc-
cessful, usually because
of poor selection of sub-
jects or lack of technical
ability.

Coin-operated motion
pictures are still in their
infancy and no one knows
vet which sort of pictures
will have the most appeal.
Singing or dancing num-
bers, or a visual accom-
paniment plot that works
out the story of a song,

Preparing to film o scene with 1&-millimeter equip- T
ment such as the emoteur movie maker would use

Sixteen-millimeter camera in “blimp” that prevents
noise frem reaching sound track during scene —

Camera mounted on profession-
al-type delly used in mevies

OCTOBER, 1941
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T ﬂdtl edmara unglqs
and preperly placed
sourees of light help
give a short movie
speed and life

Meil McGuire arreng-
ing table-top ship be-
fore scresning a short

mevie subject —

Adjusting lights be-
fore starting the
camera for scene in a
short motion picture

seem to be the sort of pic-
tures that the public likes.
“Name” bands are not neces-
sary for the short subjects
and unknown amateur ac-
tors, if they are good, are just
as worthwhile agpicture stars
in the new medium. Some
professional producers have
spent thousands of dollars on
a three-minute subject, using
a large cast, although the
trend is toward simple pro-
ductions in which only one
person or a few appear.
Clever clogse-up comedy and
entertainment of a vaudeville
nature is more popular than
elaborate productions.

“If you try wvour hand at
producing a short, remember

that you will be competing
against professionals and that
yvour film must be as good or
better than the average pic-
ture in a slot machine movie
eabinet,”” Craig tells vou.
“The first thing to do iz to
look around for a cast, pos-
sibly a comedy musical trio.
Friends who have danced or
sung on amateur radio pro-
grams should be good sub-
jects. Second, you must se-
lect an appropriate tune or
song for the musical accom-
paniment. If the actors have
the correel costumes, a rol-
licking cowboy song or a

POFULAR MECHANICS
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Arc and Flame Welding Unit
Uses 1 ID-\{QIIt Current

Spanish number rhay be appealing. Most
songs at least 20 years old are in the public .
domain and may be used without royalties.” ©
Offhand, a professional picture seems™
like a large order for amateurs to produce, =
and it is, for the average amateur, How-"
ever, a number of nonprofessionals and _
clubs have produced film plays that in their
field are every bit as good as those pro- o
duced in Hollywood. Cinematographers ™
who have advanced in their hobby to a
point that is technically excellent, stand
the best chance of cashing in. '
On the other hand, you won't get a top
price for a picture that isn't synchronized —
with sound, and few amateurs have.re-
cording equipment. The thing to do is to
use a phonograph record with your reel- -
so that a prospective purchaser can get a '~
good idea of how the action ties in with -
the music. If the pieture is bought it will =
have to be sent to a laboratory to have the
music dubbed in and synchronized, 2
An 8 mm. camera is too small and you
must use the 16 mm. size. Many of the -
professional shorts are made on 35 mm.,
then reduced to 16. Negative film is pre- .~
ferred to the reversal type. The ideal pic- -
ture length is 90 to 100 feet. Film speed
should be 24 frames per second, as this
iz the proper speed for dubbing in sound.
You must avoid close-ups of lip movement
and other actions that call for exact syn-
chronization because few amateur cameras
maintain exact speeds and it might be im-

) S = T
Top, electric welder pmdu:u-: Lrleiﬂ'lel,'hnrlz or flame
110-vglt line. Botiom, using if ax flame torch

l:rum ’

Either flame welding or arc welding can

possible to synchronize sound with the
film. Fast action such as a tap dance is a
good amateur subject because the action is’
so fast that the audience finds it hard to tell
whether the music is synchronized to it.
Remember, in a short subject interest
must be kept at a high pitch. Think of .
what you would like to see and try to pro-
duce your picture accordingly. Try odd
lighting, angle shots, and trick effects,

be accomplished with a low-priced welder
for use in the home or shop. It plugs into

~a 110-volt line, either alternating or direct

current, and can be used safely on a fuse
as low as 10 amperes. Its power unit, said
to be burn-out proof, may be run all day
with no time lost for cooling, The long,
clean, pressureless and non-oxidizing
welding flame, produced from electricity,’
develops 7.000 degrees, Fahrenheit, at the _

You don’t need to confine yourself to thé'mone* vet in a split second it may be re-

standard type of movie, either. Neil Me--}

Guire, a small independent Hollywood j will scarcely flow soft solder. In are weld-

producer, has made a name for himself in® ) ing, both the welding rod and work carry =

the box projection field by the high quality. < live electricity, and no flame is used. There
of “table top” productions that he origi-(*,are two ranges of heat control. Metals from
nates and produces. - the thinnest gauge up to about one-guarter

Manufacturers of thE__&i.niﬂhlre movie §]_‘|1|’_‘h thick may be handled. Other opera-

boxes don't know yet what the future of “Jtions possible with the unit include braz-

their industry will be. Meter movies may .} ing, fusing, tempering, sweating, preheat-
turn out to be a flash in the pan like min-=+ ing, and thawing pipes. The welding set is
jature golf or they may become a perma- & furnished complete with helmet, welding
{Continued to page 175) ,/_ﬁﬁ rods, fluxes, E'lEEfIDdEE El;:ld asbestos block.
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with wvirtually complete combustion. In-
TG Visualize Flﬂﬂl DESlgIl tended for small homes, shops, garages and
: eabing, it holds 100 pounds of eoal, fed in
at the top. As the full charge of coal in the
magazine heats, it cokes slowly, and gas
distilled off the top passes through a vent
and down an air duct to be consumed at
the grate line. The fuel feeds downward,
forming a bed of slow-burning coke at the
base, producing ample heat without clink-
ers. The sealed magazine prevents a draft
from rvising to ignite the entire fuel bed.
Thermostatic regulators contrel dampers
to maintain a uniform burning rate.

. &f
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Holder for Toasting Biscuits

, Avoids Burned Fingers
legds a4

4

Ao v '-.f’? -Ij;-"ff

Expert modeler carves o new tire design in clay

molds for a new type of tire, an expert->
modeler for the Firestone Tire & Rubber™.
Company shapes the tire in clay. All ex-
—perimental tires first appear in clay. The .

7y3

i
]
4 oo e =)

Before incurring the expense of building ‘- .,‘1
=

—3

=3

et

oy sculptor, a 25 yvear old girl, works from ™,
§ engineers, drawings and is permitted to
“introduce any artistic ideas she desires, so

,.,“, cydong as the model remains within %s inch
=~ =yof specifications. The model then goes to %
\\: *  mthe executives, who can visualize the fin- -_

5

-\Tﬁ ished product better than in blueprint form:

Y -;\1 ﬁutnmatlcdreed Space Heater |
2‘ =5  Uses Coke Oven Principle

g
r ) 5 By an application of the by- product coke £
: ~, Oven principle, a space heater has been ™~

deygloped which is self-stoking and burns”  Lifting bun out of toaster with eool-handled holder

" Made to fit the “pop-up” type of toast-

“/ers, a special holder for biscuits, rolls and

“ muffins makes it easy to lift them out with-

'.j_ﬂut burning the fingers. The unit fits into
the slots of the electric toaster and has a

* projecting handle so that it is not neces-
sary to reach down into the slots to re-
move the muffins.

-~ [ Write to the firms listed in the Where-
to-Buy-It index, page 4-A, to learn more
a'hu-ut products desnnbed in this magazme.
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"WORLD'S

In Argentina they play a
game, outlawed by authaori-
ties because it is so danger-
ows, called El Pato. Players,
mounted on horses, battle
for possession of a stuffed
leather device about the size
of a volleyball, which has
six prnhuding handles. The
horseman reaching the
ranch house first with El Pate
—the ball=from the point
where the game begins five
or six miles owaoy, is the
winner. Lleft, referee hold-
ing olaft El Pato. Captains
of the teams seize the hon-
dles and fight for the ball.
The referee’s only duties
thereafter are to follow and
care for the injured

There are no fules in El Pate.
The rider on one feam may tock-
le an epponent and hurel him
from his horse—a highly regord-
ed technique. He also moy flail
his opponent across the foce
with a short riding w’hip or club
him with the leaded butt. Or,
he moy vse the bolo, consisting
of two weighted bolls on the
end of a lariat, to trip the horse
of poralyze the rider. Center,
left, rider tronsfers the ball from
one side to the other as oppo-
nent rushes wp te snatch it
Center, right, fighting for pos-
session of El Pato, with one rider
already off his horse. Bottom,
possing the ball bock te team-
mate os opponents close in
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Abave, geing ot full speed, one player hurls
himself upsn on opponent and both hit the
ground. A litile rough, but all in fun. Right,
player swooping upen the ball as it lies on
the greund. The skilled horsemen scoop it up
as they ride at full gollop. This player hos o
clear chanee, but vsuolly spponents are near
enough to sideswipe his horse or club him to
the ground, These photes are presented
~through the courtesy of RKO studios, which
produced the game as part of motien picture,
“They Met in Argentina’

i 5.

Léfer

MOST DANGEROUS GAME

Left, preparing to unhorie ean
epponent with tha bala, The
weights wrop around any object
at which the bale is hurled ond
their impact is sufficient to stun
man or beast. Stunt men of the
!.1'|.l|:“1:|, |.r|'||:|¢r direction o; fech-
nical experts from the Argen-
an, Pru}rp:l the gama Ihruugh
to conclusion in the mavie with-
out injury
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Flyers Get Rid of Nitrogen ST i
Befm'e H1gh—Alt1tude Test oo

18,000 feet. If his oxygen
supply is cut off at 20,000
feet, the flyer will pass
out in 10 minutes; at
25,000 feet, in three min-
utes, and at 29,000 feet,
consciousness is lost in
less than one minute, with
complete coma soon after.
Above 35,000 feet, a mask
may furnish enough oxy-
gen, vet breathing be-
comes difficult because
the rarefied atmosphere
doesn't supply enough
lung pressure. With pres-
ent-day oxygen masks,
40,000 feet seems to be the
ceiling of human endur-
ance. To fly at higher
levels, sealed cabing or
individual pressure suits
might be used. The test
chamber is used at Boe-
(ing Aircraft Company. |

W2 L "—tf—:-'-—fl'. ‘) 4
Pocket Bel-und Tie
‘., Conceals Money,

- Lards, Pencils

Nnuktlea with pockets
in back, recently intro-
duced in Germany, pro-
vide a hiding place for
money as well as a con-
venient method for car-
; i $ rying identification cards,
Top, flyers breathing oxygen to “wash’ traces of nitrogen from bloeod so pencils, ete. A slide fas-

they will not suffer from oeroembolism in low-pressure chamber, bottom tener clozes the pocket,

How to remain conscious and alert in high altitude flying
is taught airplane pilots with the aid of a sealed low-pres-
sure tank that duplicates atmospheric conditions at 35,000
feet. Before entering the tank for a practice “flight” the
erews must “wash” all the nitrogen out of their blood, which
requires a half hour of mild exercise while breathing pure
oxygen. Otherwise, when they reach thin air, this gas would
expand into tiny bubbles in the blood vessels, causing a
painful disease called aeroembolism—the aerial equivalent
of a diver’s “bends.” Once denitrogenized, the flver contin-
ues wearing his oxygen mask even at sea level to aveid
breathing new nitrogen. In the strato-chamber he under-
goes “stratosphere conditioning” at greatly reduced air
pressure, where he develops confidence for journeys into
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*Chutists Practice Invasion From Dummy Plane

—

) Parachute troops, or
#“paratroops,” are being
taught the technigue of

% leaving an airplane and

= lighting on the ground, by

« leaping from an indoor

o dummy fuselage. A coun-

“ terweight behind the
jumper breaks the speed

™= of his fall so it equals that

of an actual jump. ? _{
. j B E
e “Cold Arc™Welder
Fuses Thin Metal

P Airplane Parts

" Fusing of thin metals,
such as airplane parts, is
= possible with a “eold arc™
= welder just*developed.
= Ordinary electric welding
oy develops such intense
" heat that it burns through
=== thin sheets before a weld
can be made. With the
new machine a low cur-
+=. rent is used which does
‘“not burn through. The
“eold arc” current oscil-
3 lates 195,000 times per
gcond, and when this is
“ ‘passed over the regular
h_-j_ 6l0-cyele alternating eur-
Js) rent a continuous flow of
current is ahtaa—m_d )

For indeor practice, England’s parachutists laap f
mounted high above the floor. Counterweight cuts speed of the descent

a dummy fuselage

b
LouvereN ents in Roof of House Permit Attic to ‘Breathe’

Attic ventilation, by means of all-metal
louvers now available for pitched roofs
and walls, helps cool the whole house in
summer. Placed at high and low positions
on the roof, they provide cross ventilation,
permitting escape of heated air through
the attic ceiling and allowing entry of cool-

b - 2 ) b -
t ':T: 5 \'I-":-L-S

Louver unit, left, makes tight fit around shingles or
other material on slant roof as shown at right

OCTOBER, 1941
- g} %

i G

er air through vents located near the floor
level. In winter they solve the problem
of ridding the attic of excess humidity that
results from air conditioning during the
heating season, thus preventing accumula-
tion of moisture on floors, rafters and ceil-
ings. Slant roof louvers provide a water-
proof fit with the shingles or roofing ma-
terial, and an internal baffle gives protec-
tion in all kinds of weather, while a bronze
screen stops insects, birds, ete. The wall
louvers are easy to install in brick, stueco
or frame, and have the same protection
against weather and insects.

[ To learn where to buy commercial prod-
ucts described in these pages, see the index,

UelA. ” 5 2943 LLL;,{;F%‘L{EE %



T Working on scale-model
live-steam locomative de-
signed to haul a load

Group of tiny raocing —
cors ready for a
roce. Cars are pow-
ered by gus engines

S‘LNCHRONILED like a diminutive
1“ sprocket wheel to the fast-moving fly-
S~ wheel of the everyday world is the world of

Ltlh;:ut which is built up with millions of

“tiny models and is populated by the most

L"]'I”'ltl‘:-]..‘-'lit]l.'. group of people you can imag-

« ine, people who work for fun and even spend
~ .. money for the privilege.
' They are the model hobbyists, who con-
“struct miniature replicas of the devices and
5 struetures which have become a part of the
1% scheme of civilized life. They number
around 2.500,000 in the United States.

An industrial revolution has taken place
in this world-of-miniature in the past few
years, a sweeping series of changes that are
still in process.

Principal factor in the upheaval has been
the mass-production of powerful little gas-
oline motors. So cleverly are these litile
motors designed that they
can be interchanged be-
tween model planes,
model boats and model
racing automobiles, pro-
ducing speed thrills that
draw an ever-increasing
number of model] fans in-
to these three fields.

rﬂl.tuut‘{l']u;_'.' to a New
York expert in the field of
models, a decade ago a
pensus of Lilliput would
have shown railroad
model makers leading

T Model power boat driven by steam turbine engine

Here is an example of excellent craftsmanship in
| model of an eld-fashioned Mew York street cor

POPULAR MECHANICS




Walfgang Pfister holding class A hydreplane powered by air-cooled gos engine with overhead valves. Mote

long exhaust &Fﬁ
“ALT 2ag Ce- =

sailboat enthuglasts for supr

bers. Today, the linetup has changed until

in num-.

The craft has mode 40 mil“ per hour. Hull is sarved halsa m1 covered with,

gloih

Fs I' : A 72f
ever, with electrical raifroads fay in the van.
Among the fans who are not satisfied

) e

a check-up would probably rate the vari=-. unless they create their own Lilliputian

ous models in the following order: air-
planes, racing automobiles, railroads oper-
ated by electricity, sailing boats, speed-
boats and live-steam railroads. This rating
includes only the models which are man-
ufactured wheolly or in large part by the
hobbyists themselves. Commereially man-
ufactured models are just as popular as

b i ST

OCTOBER, 1941 o .

-

-

mechanisms, the contest for efficiency in
small size and the race for affection in the
hearts of the hobbyists is illustrated by the

» fact that just after the New York Society

" of Model Engineers showed a two-ounce

L .

-1

railroad locomotive in its latest exhibition,
a similar organization in Philadelphia,
holding its third annual show, produced a

67
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boat quupped with a
| jsp}mm engine. Using com-

- ressed air from a tank on
' < SN % shore, carried to the boat
! ) ihrough tiny rubber hoses,
“‘ﬂ‘ﬁs patented machine
{opermits the operator on
L ﬁr‘the shore to start, speed
V1 .) up or stop the model by
|‘¢ controlling the air flow
ﬂu'ﬂugh one hose. Steer-
ing is accomplished
through another hose by
e Jtu.rmng a small wheel.
. s Swung one way, the wheel
% pauses a vacuum; sSwung
‘the other, it produces

R eadl |

ox {2 P el pressure in the hose and
1 Centestants work- & the rudder is geared to re-.
ing on models entered ,4 spond accordingly. Thusa

in a Chicogo model-

aluliive carbont = model boat may be made

to do almost anything a
real cruiser can do.

The development of the
efficient model motor has

remarkable
working model
gasoline motor.
This motor,
mounted on an
ordinary specta-
cle case, weighs
415 grains, has a
genuine spark
plug made out of
quartz and runs
for five minutes
with its tank
filled to capacity with three drops of gaso-
line and heavy oil mixed. The engine at-
tains a maximum speed of 10,000 revolu-
tions per minute,

Another example of the efficiency which”
miniature engineers have poured into the ™
little motors is a six-pound racing boat,-
shown to the public in New York, which,
sped through the water at the incredible
rate of 63 miles an hour, a figure checked
by electric timers. Its one-cylinder gaso-
line engine develops 15,000 revolutions per—.
minute. 3

And, since there is no human hand iﬂ'—E.I
move the throttle on these little craft, in- =
ventors have devised automatic controls o
which advance the spark and change the,q_h

+—= Model of room in which
tiny pieces may be arranged
to show how furniture will

look before purchasing

Model of oirplane engine
runs smoothly at 250 to

1,250 rovolutions per minute
i g &

- L

hit the water at a mile-a-minute rate, but % of
gradually increases its velocity just like a ™
life-sized racing vessel, ==

Also new in the field of operating boats -
is a device which can be fitted to any model

o P : €% vl L —
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resulted in greater speed in minia-
ture automobiles than in boats.
One of these diminutive racing
cars has set a record of 87.12 miles
an hour attached to a cable so that
it might be kept under control
Another has hit 72 miles an hour
on. a circular banked track. These
records probably will be broken by
new model boats and autos now
being planned, experts say.
Military authorities have attrib-
uted the superiority of America's
warplane fliers partially to the fact

(Continued o poge 178)
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T Medel of Spindletep Ne. 4 oil well in
Texas. Derrick and mochinery are wooad

+ Locomotive enginéer helps a young
onginger @il up his model locomative

Adjusting five-foot scole model of British
destroyer driven by steam engine

{:{. R,
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Range Cooks by Induction
Without Hot Element

Top to bottom, sheet of paper placed between cooking
unit and pan does not scorch as water s boiled

Faster heating and lower current con-
sumption are claimed for an electric stove
that depends on the prineiple of induection
instead of a heated coil to transfer heat
into cooking utensils. The unit itself does
not get hot, but all the heat is generated
within the utensil by means of the induc-
tion current. This can be demonstrated by

\ placing a paper napkin between the unit

*and a pan of water.

70

In a short time the
¥

, twice as easily as water.

water can be brought to a boil without
scorching the paper. Speed and economy
in cooking are indicated by tests reported
by the manufacturer. In one instance one
guart of water was heated from 60 degrees
to 212 degrees in 2 minutes and 44 seconds,
using only 177 watts. With other heating
units, the same operation required 5 min-
uteg and 7 wcunds and used 233 watts.

& -" 7 “

Qumkmnd Won'’t ‘Swallow’” You
If You Remain Quiet

Scoffing at the common belief that quick-
sand will “swallow" anyone falling into it,
Lawience Perez—director of the soil me-
chanics laboratory at Cooper Union, ex-
plains that quicksand will support a man -

Anyone falling 3 '
into guicksand should remain guiet and %
let himself go down feet first, with arms J
outstretched. He sinks until he reaches a ;
depth just below his armpits, at which -
point, says Mr. Perez, his weight equals .

y —that of the material he displaces. Quick-+>

sand, he adds, is not made up of any par- J
ticular type of material, but is a condition N
possible in granular soils where flowings,
water exists and the weight of solid parti
cles is balanced by the water pressure.

Ton S
Hoe Makes Five Tools in One
By Simple Adjustments =

All-around work in the garden is per-
formed by a self-cleaning hoe that may be™
changed into a cultivator, sickle, weed ex- -
tractor or lawn edger by adjustment of the
position of the head. Unscrew a wing nut™™
and the head may be tilted, turned upside-
down or set parallel with the handle to
make the desired garden tool. Each of the«,

five uses is 1:1&::]1:_-11:1:_*11[ of the others.

iad. 0 T [

'll- -
f ; #:{/ < 1 A
.x- <,— H\“-M . '_—1'
5 \ o N
GEUB SHCKELE CAMDELION EXTRALTOR LAWN EDGER

Sketches at right_._pnd bettom show many uses of teel
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Puppet Actors Star in Aﬁimﬁted Film C_a_rtoqns

Carved w:rl;n:lcrl Fl'umeH star in 8 new Se-
ries of film cortoons, or "puppetoons.”
Animated by stop-motion, an eight-minute
“shart” requiras up to, 6,000 minioture fig-
ures, eoch showing progress in action;
2000 represent octions af the “lwading
man,” Above, a castle for knighthood
puppetoen. Right, preparing o "star'’ for
closeups. George Pal introduced the tech-
nigque in Europe, brought it ta Hellyweood

Assorted hand: showing different actions will be placed en
puppet octor's orms, a pair ot a time, to carry on motion
progressively, These detoils shew the immense omount of
wark. Left, finishing six-inch knights scaled for middle-distance
shots is a twa-hour job. Advantage of the puppet over the
drawn cartean is the sense of three-dimension depth it gives

OCTOEBER, 1941 Tl
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Emergency Shower Guards of an iconoscope, the "film” of a television
. il camera on which the picture is formed.

o Men in Peril of Burns There is also flashed on the screen, from a
\ miniature projector, a silhouette of a mask
which changes the vibrations of the tone
to correspond with those of the instrument
it is desired to duplicate, since the response
of the screen is different in light and dark
portions, Each mask is cut in a distinctive
pattern to produce a wave form which,
when amplified and converted into sound
in a loud speaker, will simulate the instru-
ment for which the mask was made. It is
necessary only to change the mask to play
a different instrument, and even tones
which cannot be created by any existing
instrument may be produced. One form of
the invention uses a series of masks on a

ﬁl?, which may be rolled into place.

Vise Grips Flat or Round Work
For Drill Press Jobs

Combining several tools into one unit, a
versatile vise designed to hold both round
and flat work in a drill press is also suitable
for use as a toolmaker’s clamp, V-block,
drill jig and angle plate. A V-groove grips
small round stock so it can be drilled
through its diameter; for drilling it through

oy

_‘Workmun imperiled by fire drenches self under shower  the end, the round stock can be cl,amped in
a cross groove and the vise turned on its
side. The vise also will clamp flat pieces
together or hold templates on die blocks.

Instant protection for workmen against

- certain types of industrial accidents is giv-
en by an emergency shower that releases
a drenching spray as soon as the valve is
operied. The chain extending from the
-~ wvalve is fastened at the floor so in case of

. _"_E. " blinding accidents workmen ecan run under
4P 3 the shower located nearby and release
) o ‘water by bearing against the chain with
(e, arms or any part of the body. It is espe-
- ¥ cially valuable for paint, ink and similar
~ stypes of industries where workers are ex-
J «% posed to h,gz%;ds of chemicals or flames.
- ! 5 |
r :_.-_;I . ¢ |

Musical Tones of Any Instrument
Pr{:‘iymd E{lectm ally £

Tones of m'llé' el :hsﬁ.“urﬁent can he
% plaved with an electrical instrument, pat-
c~"ented by Ralph W. Bumstead, Westfield,
N. J., that uses tubes ﬁ_ﬂ_[EE'Erln:d r:u'::m‘ts
like thDSE' of television transmitters. The
fundamental tone is created by a single
element, a scalloped wheel, or tuning fork.
This also controls a beam of electrons
which sweeps across the sensitive screen

72
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Vise holding round plece being worked in drill press . 4



Typical convoy scene as viewed fram potrol_bombing plane engoged in guarding the ships
in donger zone. Port of the plone is shown ot left. Mote spocing of ships in this convoy

OCTOBER, 1941

Protectian of merchant ships from enemy sub-
marines and bombing planes has been one of
England’s big problems in the present war.
Almost everything Englond needs—food, ma-
ferials nnd ﬁni:hed '-.-;na'-mnhing gond;—muﬂ
came from eoverseos. The cenvoy system, in
which from 20 10 100 ships gother ot o speci-
fied port and proceed under guard of plones
and warships, seems the best means of accom-
plishing the task of moving goods in com-
Fn:lruf'wr safety. Latest loss 'Fl-gl.rrcs are |low—
about one ship out of 50 or &0, Left, bristling
guns of a Britizh wclr:.hiFl an Flu1rn-| :Iury, ong
phase of keeping the seos cleor of roiders

-y
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Above, en this and page opposite,
drawing of typical convoy moving in
dongereus waters and therefore pro-
tected by larger number of warships
than wsed far at sea, Dotted fine in
eenter forms rectangle in which ships
loden with goods vital fo prosecution
of wor are placed. Surface roiders and
submarines usually attack ot the cor.
nars of the convey square. Far at sea,
only an armed merchant vessel {2 on
guard. Left, helmeted members of as-
cart ship's erew firing at enemy plane.
Corvottes, small vessels armed with
anticircraft guns, depth charges and
four-inch weopons for combatting the
submarineg, ore used as convoy guard-
ians where destroyers are lacking

POPULAR MECHANICS
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Lookout an duty (tirele) an
bridge of destrayer escart-
ing merchant vessels. In
good weather and bad, o
shorp waich must be main-
tained. The instont a tell-
tale plume of woter from
o submarine is sighted, the
destroyer mokes o quick
turn and swings over the
spot to drop depth charges
thot moy deal a death
blew to underwater raider

OCTOEBER, 1941
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Bolow, bombing planes aboard ship
ready foF fronsport te Englond. The
plone-carrying ship waos one of many in
a convoy which mode o successful cross-

ing of the Atlantic from the United States
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~ Dovetailed joint makes long board from two pieces  Seconds in a contest ﬂtw_
T‘_.: %

[ 27 & . ;r 7y tlu"'rfb,
v ~/ L ‘\1. wl L J A tf O il '111-1'. €l sk M Lﬁ!‘f‘.glln
Twin MIII'DI'S on Tﬂll Stﬂl‘ld studding eight or nine feet long. The jo
ing ends are cut in the form of interlocking™
Permit SldE or REB.I" View ﬁngers, which when cemented with water— =
, _ resisting glue make a secure joint that is '
not affected by rain or snow falling during
the construction period, although it is rec-
ommended that the lumber be stored un-
der cover. Fashioned in 2-by-3 and Z-b_v-é{ﬁ
dimensions, the boards are intended for!®
carrying vertieal loads in residential build- X
ings, and it is claimed they will stay'
strmghter than one-piece studding.

o "4 =
Tnuch -Up Colors for Car Budles 3}
Match Factory Shades

Touch-up colors in convenient small«s
size containers are now available, enabling
owners to repair and refinish damaged car_ |
bodies. The colors are exact duplicates of.
| 300 different factory hues, and match the %
4 original body finishes of all 1939 to 1941 - i
_, models. Each container is furnished withn_‘i
< a convenient brush-in-cap and sandpaper
\ :fﬂr 5 nothmg rusted spots and scratches.

—if { i St
By Flap‘: Cover Roll-Roofing Nails
o+ To Make Leakproof Seam

;.-’.I 1I

4
)

-

Double mirrors adjust for height and for any ungliﬂ:"

Mounted on a six-foot upright extension
stand adjustable to any standing or sitting.-
position, a double mirror offers a conven--
ient side or rear view. The individual mir-__»#
rors ad]ust separately to any angle. o |

iy, |

"Uhehal Boards From: Shost Pieces 3
Made With Fingerlike Joint >

Using a new-type joint to splice short ‘J

.pieces of lumber, one company transforms— BHEBYRIHE BOARE
“the stubby lengthq mt » strong, useful

Fl:lpi are folded over noils to moke leakproof seam

Weakness at the seam of asphalt roll
nuhng has been remedied by protecting
‘\\}he edges with patented flaps to guard -
against leaking. The flaps, attached firmly
to the longitudinal edges of the roll roofing,
are two inches wide and fold smoothly over
all nail heads, forming a seven-layer re=
mfnrae/ent at the seam. =~

s
{Fifty workmen built a pr hrlr_'ated

four-room frame house in 57 minutes, 58

Jfﬂ
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Ignitron “Traftic Cop” Speeds Alum inum Output

One of the agents help-
ing to speed up the man-
ufacture of aluminum for
defense industries is the
Ignitron, a regulator of
electric current. What it
does iz police the flow of
current, changing alter-
nating current into direct
current that is essential
for reducing alumina into
molten aluminum to be
poured into molds. Since
it is also adaptable to
measuring precise
amounts of electric pow-
er, it is used also in spot
welding stainless steel
and aluminum. Suspend-
ed in the Ignitron's steel
tank is a graphite elec-
trode connected to the al-
ternating current supply.
At the bottom of the tank
is a shallow pool of mer-
cury, above which iz an
inch-long piece of boron
carbide of pencil thick-
ness. This dips into the
mercury, acting as the
“spark plug” or igniter.
Positive electricity from
the alternating-current
line is conducted to the
graphite electrode and to the igniter. The
instant it reaches the igniter it forms a
spark or “cathode spot” on the mercury
pool. As the current changes to negative,
the igniter is turned off and no discharge

593

Auto §upphr “Cafeteria” Carries Full Line to Garages §

Shelves on "'ili truck form l'rmullng salasroom for aute parls

OCTOEER, 1941

Assembling an ignitren at
to chonge olternating into

ﬂl: ghouse plant, East Fl'_ltib-urgh It is wsed "3— ':"
}

passes through the mercury vapor. With
60-cyele alternating current this is repeat-
ed 60 times per second, producing a one-
directional flow of electricity, or “direct
current” from Ignitron to industry,

iract current for aluminum monufacture

~ L 1en

-

Carrying a complete line of au- . .J
tomobile parts and accessories, a l {
“cafeteria” truck operated by a
Long Beach, Calif., agency ca]lsxf\
on outlying garages and repair
shops regularly to speed up busi- =g
ness in auto supplies. Side door :j S
panels lift and drop to expose the = >

shelves of parts. Y

_
e B S
{[In the last 10 years the world's
highways have increased in mile-
age from 6,582,001 to 10.036,233.
}"'L.ui-} | ut) - Uﬂ";: e L‘[TT
(:#Lm{,p it !
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After three years, the Mao-
tional Airpart at Washing-
ten, D C., emerges as the
fast word in commaercial
seryvice. Here are a few of
its sidelights

Right, light-reflecting lines
show pilot his positien in
rolation to runway ends.
There are 15 lines, & inches
wide ond & inches apark;
they bBlend into o solid block
at o shert distance. The air-
part, which cost $14,000,000,
was built an “"made” land
built up from the Potomac
River bed. It is the first air-
port oporated by the Civil
Aeronautics Administration
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ort Rests on “Filled” River Bed
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Above, interior of the air troffic contral towar.
Top, left, operator, riding sliding deer, opens and
closes it by pressure of switch bution; instantly
as button is released the doors stop, reducing the
chance of demaging plenes that might be in the
way. Hongor doors ore inferconnected and all
move simultanecwsly but at differont speeds sa
they all spen and clase together. Loft, finy turn-
table on which the pilot tan place one wheel
and pull the plane oround with his propellers

TR POPULAR MECHANICS



,.-ﬂ\*][

S Cub Pocoe Waghd

Aol oA eLom o )

Green Armw, @led Cross Direct Sky Traffic

“Laboratory airport” of
the nation is the new
Washington National
Aijrport, buill on land
made by filling in a shore
aof the Potomac River, Its
busy lanes on the ground
and in the air are con-
trolled from a tower
equipped with radio and
with master switches that
operate the most modern
of lighting systems to
guide sky pilots safely.
On a panel is a plan of the
runways, illuminated to
show the position of
planes. At the approach
to the runway where a
plane is to land, a green
arrow of light—83 feet

long and 40 feet wide—gives the “all clear”
signal. To cancel the landing orders the
control tower can instantly transform this
arrow into a great cross of red neon lights
that flash 40 times a minute, warning the
pilot to circle overhead pending further
instructions. Rows of white lights outlin-
ing the mile-long runways change to yel-
low along the last 1,500 feet, telling the
pilot he must land quickly or climb away
again. Once down, the pilot is guided by a
string of blue lights visible only from the
ground. A white plume of smoke from a
recessed pot of oil heated by electric coils

OCTOEER, 1941

T Visible night and day, this
grean arrow points out the
runway ta arriving pilots at
Washington Natienal Air-
port. At the touch of a
switch in the control tower it
cthanges to a neon-lighted
red cross, warning fliers off

+— At the master instrument
panel in the coniral tower
the chief operaotor watches
an illuminated map of the
airpert, showing him the po-
sition of planes an the run-
ways. Warious switches set
the signal lights on the field

shows the ground-wind direction. The~
walls of the control tower are glassed in,
arranged at angles to prevent reflection of
ground lights, plane lighis, sun, moon or
stars.
the glass is green-tinged to avoid glare,
and it reflects the burning sun rays.
Around the loading platforms of the planes,
pits are arranged for servicing gas and oil
tanks, electric connections and batteries,
and for piping warm or cool air into the

planes, as the season requires. Pneumatic

tubes to these pits bring orders and in-
formation to the crews,
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Each section has a window wiper;
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4~ . Weakness in Extmgmshers
"_E_ Found With Hand Pump

<
(™

Portable pump ereales pressure to test extinguizher

Whether a fire extinguisher will work in
caze of fire can be determined with a port-
able hydrostatic pump that cleans the unit
as it reveals defects. The pump is connect-
ed to the extinguisher by a hose, and a few
strokes on the pump handle brings it to
test pressure as indicated on an attached

g dial A fire extinguisher unfit for emer-
gency use will give at the weak points
under pressure. The pump is used also in
testing fire hose, sprinkler systems and
chemnﬁl engines.

—,f- %I‘GSS\ECDntlnent Radio Highway
To Guide Military Planes

Across the continent from Newfoundland
to Alaska the Canadian government is

. building an aerial military “highway,”
i chain of radio beacons 250 miles apart to
guide bombers or fighters or interceptor
.;. planes crossing America in an emergency.
5 The project is a part of the joint defense
"i plan of the United States and Canada, Be-
r~ sides serving the functions of the radio
( " beacons that guide commercial planes
throughout the states, these transmitting
stations will form a patrol line from which
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air raid wathings can be fashed to bases
farther south. Each beacon tower has spe-
cial protection against sabotage and insu-
lation that will maintain signal strength at

cunstant power regar lessﬂﬁ,weaiher
. Y N I cay

Jcame Worked Like Dial Phone
Helps Teach Spelling

Youngsters may check up on their spell-
ing while playing a dial game that indi-
cates if the plaver has spelled his word
correctly by revealing a pictwre of the ob-
ject in a window on the board. The board
is divided into three sections, and grouped
within each section are numerous objects
which may be selected for spelling. Each
section also has its own window., For in-
gtance, if the word “cap” is chosen, the
player places the dial at the starting point
and then spells out the word C-A-FP in the
manner of using a dial telephone. The pic-
ture of a cap then appears in the proper
window unless a mistake has been made
in spelling. Besides being a speller, the
game provides simple problems in addition,
subtraction and multiplication, showing
the right answer in the window if a prob-
lem is correctly done.

Arrow sot to start spelling, top. Bottom, window
shows that word “clock” has been correctly speled

POPULAR MECHANICS
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Camera Films Worker on Iﬂéﬁ'tifiéakllf_ibn Card

Complete identification
cards can be made photo-
graphically in “one sit-
ting” with a cabinet-type
camera now on the mar-
ket. A negative, complete
with all desired informa-
tion and bearing a picture
of the person and his fin-
gerprints and signature,
is prepared as the subject
sits in front of the cam-
era. A card, blank or oth-
er document containing
the details of identifica=-
tion is placed in a small
compartment just below
the lens so it will be pho-
tographed at the same
time. Any number of
prints may be made from
the negative, and since
the identification card is
an actual photograph it
would be exceedingly
difficult to alter it. The
camera, which is
equipped with special
lights .and automatically

-

.
Comera makes photegraphic identification cord, like sample, including r\\\j

descriptive details, fingerprint, ond o picture of the subject

operating reel for , i offered for use in  auto licenses and other records with the
industrial plants and large institutions re-= owner's picture. From the negatives, pic-
guiring identification cards for employes, tures may be made up into badges, bhuttons
and would he l.};;ef_ul ﬂ_l_ﬁtu____in photographing and many other forms.

A b D *
Paper Sleeping %ag for Camper Is Warm and Waterproof

Campers who tried out paper sleeping

idea so well that a paper company has put  and dry inside the heavy two-ply paper

g bag, which has a fabric backing

sulation also added warmth, The
bags weigh three pounds, are sev-
en feet long and three and one-
half feet wide, and there is a flap
at the open end which can be
pulled over the head for a wind-

bags have remained serviceable
after many nights of use.

[ To save metal, oil for the mech-
anized armies of Germany is car-
ried in guart bottles made from

Camping out with a waterproof poper bag to protect bedding  Wasle paper.

OCTOBER, 1941
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them on the market. Regardless of rain or~
bags in the California Sierras liked the snow, the bedding remained always clean .

and is waterproof. The paper in-

break if desired. Several of these .



T Blowout test of tire and tube on speeding car

just before wheel hits the spikes

Recapping a tire from which the tread has been

warn is one way te save rubber

Suggested ways of switching tires on car so
thot wear will be even on all

By P. W. Litchfield

Chairman of Beard, Gmdycar Tire & Rubber Co. bur Cu

JVERY dr Q@ﬁ "ﬂf{aniﬁ}u(gb t‘ru ck or

bus can contribute to the natmnal de-
fense if he will adopt this slogan: “Take it
easy!”
By so operating his vehicle that the life
of tires will be increased—and he can, by
taking care of them and by avoiding high

Editor's Mote: Mr. Litchfield's suggestions are in
line with governmental requests that erude rubber
be conserved during the national emergency

speed, quick starts and sudden stops—the
driver will help to conserve America’s rub-
ber supply, and he'll save some money, too.

We have in this country today what
amounts to a normal six months' supply of
rubber, Half is in the hands of manufac-
turers and dealers while the other half is

FRONT TIRES
BEFORE
CHANGING

FRONT TIRES
AFTER
CHANGING

FROMNT TIRES

POPULAR MECHANICS




This shows what happens when
a tire strikes a lorge stone

government-owned and
subject to use only as na-
tional emergency needs
may dictate. Our major
supply source lies half-
way around the globe

where the pIant&tign_g of Measuring tire width after a run in squirrel-coge testing device. Tires are
the British and TDitch 1l run te destruction in this machine which simulates road conditions

T Buffing @ tire in Goodyear recapping station. Note mosk that profects
operator's foce. Recopping costs about one-third the price of new fire

East Indies produce ap-
proximately 95 percent of f
all the rubber required |
by the whole world.

The problem which we
will be ealled upon to face
in the very near future is
that of getting the rubber
from the East Indies to
America. The shipping
situation is complicated

Another suggestion for chonging
tires around at 5,000 miles

OCTOBER, 1941 83



A white-wall tire contoing more rubber than a black ene, as shown

by two factors: first, British ships are being
destroyed by submarines and raiders more
rapidly than they are being replaced; and
second, to replace “blitz" losses and to meet
the need for almost limitless supplies of
munitions and food, England must import
all manner of essential goods in larger
guantities than ever before. This means
that more and more ships must be taken
out of normal service and utilized for vital
defense needs. Thus, if some ships now
transporting rubber to America can be re-
leased for Britain's pressing requirements,
they undoubtedly will be so transferred.

Inspecting inside of o tire section
to determine cause of failure

Drowing shows hew much rubber is
loft on tire after tread wears off

This in turn will mean
that nonessential uses of
rubber here will be sharply
curtailed or completely
stopped. If a white sidewall
tire requires almaost two
pounds more rubber than a
standard black tire—and it
actually does—then the white sidewall may
be spotted as one of the things the Amer-
ican public can do without.

If a net saving in rubber can be accom-
plished through the process of recapping
used tires—and it can—then the practice
of recapping may be forced into much
wider use. In this connection, the Good-
year company is establishing recapping—
retreading, the public calls it—stations in
many cities throughout this country. If a
tire carcass is sound, the sidewalls good
and the fabric unbroken, installing a new
tread by the proper methods will make the

Stitching tread on o tire being recapped—one of the last steps in
the operation., Many stations are ready to do this job for motorists

POPULAR MECHANICS
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tire serviceable and safe for many addi-
tional thousands of miles. And the cost is
about one-third that of a new tire. Re-
capping has been employed for several
years by many truck and bus fleet owners
to stretch the life of their tires, 8

If American motorists can gain
tial additional mileage from their tires by
reducing the speed at which they travel—
and they can—then the public may have to
be educated to travel at a slower rate. For
instance, automobiles driven at speeds of
65 to 80 miles per hour will wear tires
twice as rapidly as cars driven at 35 to 50.
Higher speeds cause more slippage be-
tween tires and road; brakes must be used
harder and tread rubber is seraped off, and
rapid flexing due to high speed causes
more tire heat, resulting in deterioration of
rubber and breakdown of fabric. Even a
20-mile per hour reduction in the overall
speed will produce amazing savings, for
tires running at 50 miles per hour top
speed can be expected to give 60 percent—
three-fifths—better mileage than those
traveling at a top speed of 70. There's also
a substantial saving on gasoline and oil at
the slower speeds.

One thought the fast driver should keep

=

-in mind is that a centrifugal force of about
two tons is subjecting his tires to terrific

punishment when his speed is only 50 miles
an hour. Higher speeds vastly increase this
force striving to pull your tires to pieces.

Proper inflation is another means of sav-
ing your tires. Engineers tell us that one

" pound of underinflation will take 600 miles

out of a tire's life if continuous operation in
that condition is permitted. It seems safe to
state that about 20 percent of the average
tire's life is lost through underinflation;
thus one tire in every five literally is
thrown away through the driver’s neglect.

Sudden stops cause an alarming amount
of wear, hence should be aveoided. Slam-
ming on the brakes at 35 or 40 miles an
hour will serape off enough rubber to carry
your car a mile or more farther along the

" road. At 75 miles an hour, it might remove

50 percent of the tread, depending upon the
kind of surface your tires have to grip.
Only when the driver faces the possibility
of an accident should he brake severely.

* Many motorists are guilty of the unpar-

donable offense against their tires of gun-

ning their motors up to a red stoplight or

a stop sign and then applying their brakes
(Continued fo poge 172)
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Toy U-Boat Fires at Target
With Self-Driven Torpedo

Pulling trigger sends torpedo at toy “enemy” vessel

From the prow of a wooden toy subma-

w

rine, a “torpedo™ can be discharged, its tiny ~

propeller spinning, to zip across the water
toward an “enemy” boat. Before releasing
the spring-ejected torpedo by means of a
trigger on the bow, the propeller is wound
up by turning a small crank. A target boat
is part. of the_set.
Flexible léotary Sanding Disk
Reaches Uneven Surfaces
Tough rubber welded to a steel hub
forms the backing of a flexible sanding
disk to be used on eurved and uneven sur-
faces. It is a rotary type, for attachment
to a motor-driven shaft. The entire face
of the disk can be used. Additional quick-
change abrasives are available.

5

-
-

Note how sanding disk flexes to fit curved surfoce
)
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Asbestos-Cement Strip Shingles  Originally &n atmosphere of hy-
drogen was used to chill the mag-

Reduce Cost of Installation nesium and carbon monoxide
vapors in order to prevent reoxi-
dation. Since hydrogen is a rela-
ively expensive as well as highly
nflammable gas, the bureau un-
dertook to develop a safer method
of chilling. Laboratory experi-
ments followed which indicated
that a spray of hydrocarbon oil
could be substituted for the hy-
drogen, To conduet studies on a
somewhat larger scale, a small
pilot plant has been built at Pull-
man, Wash. A successful method
for the flotation of the lower-
grade magnesites, also developed
by the bureau, has enabled the
engineers to use the concentrates
in producing magnesium metal.

Boat Rack on Top of Auto
Held by Engine Vacuum

Vacuum power from the engine
supplies suction to hold a new
boat carrier on top of the ear. The
rack is handy for the wacationist
or week-ender who wants to haul %
a small boat without using a trail- ¥

Shingles in strips that cover an area five times er. A tube connects the feet of the |
that of ordinary shingles can be applied quickly rack with the engine vacuum. .

Covering a wide orea, these strip shingles reduce the time
neaded to nail them on the roof, thus saving lobor expense

and easily, and thus reduce the P
cost of labor in nailing them on e .
the roof., Made of ashestos and L -

cement, the shingle is said to be
fireproof, rotproof and as lasting
as stone, It may be applied on
both old and new roofs.

?-L’ 'éLfEl‘ Magnesium Method -
Uses Qil for Cooling

N Experimenting with a method 7
%ﬁﬂf producing magnesium metal

% _that was tried recently in Europe,
“} = the U. 8. Bureau of Mines has de-
% yveleped a simpler, safer and ~ |
< % cheaper process. Differing from
B Sl commercial methods used in this
= country, where production of
.\f!.' magnesium metal involves the
"-E:\__ e?.&ct?ulysis of magnesium chlo-
»ride in a fused salt bath, the new-

3 ar process reduces magnesia with

*‘":%]I carbon in an electric furnace. Hose ottached to rack support corries suction from engine %

r {
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“Beauty Pailor” Applies Camouﬂage to Order

You can be camou-
flaged while you wait, any  «
style, at the British Arm
“Beauty Parlor” — a[.b
lar name for the Cémou-
flage Development and
Training Center. Con-
cealment has heen raised
to a fine art. Here a sol-
dier stands in his special
uniform of draped fabric
while experts paint it,
with brush and air gun,
to make him invisible
against¥@*background of
bombeds buildings.

Using a brush and air gun to
camouflage the loase-fitting
dropery worn by a British
soldier. This is nicknamed

the army’s “beauty parlor’’ N _ e 3 : s !
éﬁ‘}"g A L"-w L.:J-L'J"-t:.:'l.'.l
Stretcher Mounted on Wheels Is Towed by a Bicyclist
e e el
am ce” has been in-
vented. The bicyelist
tows a wounded or in-
jured man on a stretcher
which is mounted on two
wheels. This is an eco-
nomical method in a land
where gasoline is strictly
rationed, and is likewise
a convenient way of mov-

ing army casualties to a
first-aid station.

-
-

Stretcher on bicyclo wheels
is towed to first-aid station =

':LII'.f 1[’1&:{ Erqﬂ';"t[!:f
W:re—Fmger Attachment for Lawfimower Rids Lawn of Crab Grass

Crab grass, growing so low that it es-
capes ordifnary cutters, can be destroyed
with the aid of an attachment available for
use on the lawnmower. With long wire
fingers the device lifts the seed spikes from
the ground, according to the manufacturer,
so the mower can shear them off and pre-
vent re-seeding. Installed with a screw-
driver in five minutes, the attachment fits
any lawnmower from 14 to 20 inches. It
folds out of the way when not needed.

OCTOBER, 1941 [\ A Lala<o
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TRICKS w4

Fingernail pelish mysteri-
ously changes from one
caler te another or van=-
ishes entirely. It has been
touched up previously
with some magic paint—

The magicion posses his
hand aeross what was a
white sheet of paper, and
prestol o photograph
suddenly appears on its
arstwhila blank face

ARLOR tricks that
border on the super-
natural are performed
with a new Magic Paint
that vanishes at the touch
of your hand. An ama-
teur magician in search of
new tricks discovered it.
The paint can be black,
white, or colored. It takes
no skill to perform amaz-
ing feats—to make a pen-
ecil change eolor by mere-
v shoving it through a

Black mogic paint is applied with o small brush, transforming an closed ﬁISt S e
ace of clubs into an ace of spades. This is done secretly. The audi- of the pips on a playing
ence loter sees o baffling transformation inte an ace of clubs card to vanish by touch- |
i . \
! ing it with a finger. Th

possibilities are endless.
The original Magic
Paint was a black rubber ™
gasket ent which cunrﬂ
be purﬂ?‘lf‘zltnseTamrﬂe
partment store. It dries
to such a thin film that a
touch of a finger causes it
to roll into a ball smaller
than a pinhead, which
drops to the floor unob-
served. To make white or
colored paint is easy. The
ingredients are some
first-grade clear rubber
cement such as artists
use; a bottle of thinner
such as carbon disul-
phide, benzol or even

88 . ' POPULAR MECHANICS



MAGIC PAINT

gasoline (in order of pref-
erence) and the desired
pigments. Oil-soluble dyes
may be used, but so

times leave a slight stain.
When this iz objectionable,
use finely ground artists’
colors. Dilute rubber ce-
ment with an egual quan-
tity of thinner, then add
sufficient pigment to hide
any surface to which the
paint may be applied. More
thinner captlig added until
it is of thesmght consist-
ency, as determined by
trial. Brush a little paint
on a scrap of paper; it
should dry to a thin film
having no perceptible
thickness, and it should
vanish on merely rubbing
a finger over it. Finger-
nail-polish bottles make
good containers for the

(Continued to page 144)
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1 Finish of the magic ace trick begun on the oppo-
site poge. Marely touching the painted spode with
one finger changes it swiftly into the oce of clubs

T Clever use of magic point and skillful use of the hands
make toathpicks appear to change color, finally to turn white

+= What was sbvicusly a red pencil turns into a yellow ane
as it passes through the fist, to the mystification of spectators

89
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Operating the crewless target boat by radio signals from mine planter

U. S. Coast Artillery gunners on the Atlantic seaboard
are getting target practice by firing at a crewless boat that
speeds along under remote control. Aboard the army mine
planter “General Schofield,” off Cape Henry, sits Master
Sergeant John Lucas, operating the radio impulse transmit-
ter that guides the test boat V-11. The lit-
tle robot boat enacts the part of an enemy

e p—

visible Phosphor Tattoo Marks
Seen Only Under X-Ray

Invisible identification marks may be
tattooed on the body as an aid in identify-
ing soldiers killed in future wars. Such
marks can be made with compounds
known as phosphors, and shine with vari-
ous colors only when activated by X-rays.
The inventors, Dr, Henry C-Dake and Jack
De Ment, of Portland, Ore., say that only

skin will eradicate the
marks, since even minute
amounts of the pigment
remaining would be

)
Radm Gmdes a Target Boammm a section of the

clearly revealed by the
W -rays. Ordinary meth-

ods of removing tattoo
marks are not effective
for these. The invisible
tattoo could be placed
near surgical scars to en-
able the physician to de-
termine the case history
of a patient, and might

‘ also be v to “brand”
&  habitual ;
. [ & f

Reel at Side of Boat
Saves Leaving Seat

To Raise Anchor

Hazards of upsetting
the boat when standing or
moving about to raise
anchor may be eliminated
by installing a handy reel
that permits the carsman
to remain in his seat
while lifting anchor. Used
in pairs, the reels aid the
fisherman who drops an-
chor for trolling but
wants to avoid scaring
the fish with movement of
the boat. The reel is
mounted outside the boat
to keep it and the rope
clean, and a positive

locking device holds the

rope at any point.

Anchor reels are within eoty reach of the carsman

a sufg:t!al operation which completely re- .5 he con roise the anchor without leaving his seat
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Balloon Is Mold

Bomb shelters formed
s by pouring wet concrete
I~ over a balloon are pro-

posed by a Pittsburgh
_?E.artist, John H. Fraser.
»1 As a demonstration in
model form, he poured
s the mixture over a deflat-
| :3 ed rubber balloon and
' then inflated it, the
3 blown-up balloon form-

f ing an “igloo” mold.

il
¢ Covers Bananas
y Whi Trees
! Improve Fruit

Better crops of bananas
are being produced in
Australia where growers

anlip covers aover the

_ bunches while the young

% bananas are still on the

‘% tree. Brown paper bags

< are used, being fastened

"itu the stalk or gathered

in with a nail. The result

of this protection is a

more even development

€ of the fruit, the back of

the bunch filling cut

equally with the front,
and there isq]fss wasle,

o b
Cars Waste

Balloon is inflated after pouring concrete over it, then allowed to set

in the form of an igloe. Lower photograph shows the finished shelter

ﬁi:‘éél at High Speeds, Due to Wind Resistance

Drivers who “burn up” the road at high “mileage efficiency” tests, conducted by

speed pay for their folly by also burning Plymouth experts with several popular

up an excessive amount of fuel. Recent

—_—

8% 18% 1L7%
GRADE GRADE GRADE
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makes of automobiles, showed a startling

loss of power and fuel at
higher speeds to over-
come wind resistance
alone. At 80 miles per
hour, the average car lost
48 horsepower just to
buck the wind, which is
equivalent to climbing a
6.8 percent ineline. At
40 miles an hour, the loss
was reduced to six horse-
power,

Figures on cars shew extra
horsepower used at 20, 40, &0
and B0 miles an hour. Grade
equivalents oppear under cars



Two bits of evidence burn in the in-
tense heat of an electric furnace, to see
whether they match in spectro-analysis
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Warning cord distributed by Secret Service
talls of dangerous types of 510 bills

EVEHY time you take a piece of money,
there is a chance you are being robbed
—as surely robbed as if a thug stuck his
gun in your ribs and demanded your wallet.
That the chance is slight is due to the

DON’'T TAKE

sands of worthless dollars
may be unloaded on an
innocent public. And so
the Secret Service, under
Frank J. Wilson, has de-
cided to show the people «
how to tell good money
from bad, and what to do
when “queer” money is
offered them.

Contrary to popular
belief, there is no physical
test that can readily be
made on coins or hbills
which will tell the real
i'-mm the spurious. Ringing a coin may or
may not prove it genuine. A poor imita-
tion will indeed have a dead sound, but a
good imitation, made of babbitt metal, will
ring almost as well as any. Likewise, a

tireless efforts of the United States Secret good coin may become slightly eracked and

Service, which has béen waging relentless
~War on counterfeiters since 1864. So suec-
cessful have been their recent efforts
through education that for the entire year
1940 official United States currency was
supplemented by illegal money estimated
to be about $100,000; less than 10 percent
of what it was a few years ago.

Yet the chance of your being cheated by
a counterfeiter does exist, for plagues of
“funny money” periodically sweep the land.
Before the Secret Service can act, thou-

92

fail to ring. The old test of rubbing a bill
on white paper to see if it makes a smudge
is worthless. Ink will rub off either coun-
terfeit or genuine.

But there are tests anyone can make that
will tell whether money is good. Ringing
a coin is one, though it is not positive. A
better one is examination of the milled
edges. On genuine coins, they are deep,
cleanly eut, regular; on counterfeit coins,
they are usually shoddy. Real money feels
hard, dry, metallic, and when new, has a
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terfeil coin af right.

sharpness to the touch. If the
thumb is pressed hard to the sur-
face, and allowed to slip, it will
go in little jumps. Counterfeit
coins generally feel slick, greasy.

There are two other coin tests,
more accurate, but not so easily
made, One is the cutting tesl.
Even a sharp knife has trouble
nicking a good coin, but most
counterfeits may be cut with lit-
tle diffieulty, The second is the
acid test. A coin is seraped clean,
and a chemiecal applied. A coun-
terfeit not made of silver will
turn black. A real silver coin
will not be affected. This com-
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A knife will net nick @ real coin os cosily as it doos coun-
Below, coptured tools of a counter-
feiter and some worthless money manufactured with them

ANY WOODEN NICKELS

—y . —————————

Woarnout money and bogus bills ond their corears in furnoee

Left, features of note to watch for counterfeiting signs
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Rubbing bills on white paper to detect spuricus
note iz no true test; ink of both real and eoun-
i terfeit money will produce a smudge

No counterfeiter can duplicate their
artistic workmanship and perfeetion,
because a million dollars’ worth of
machinery would be required. Also,
government engravers are the best in
the world. For this reason, the fine
screen of regular lines which
forms the background of the por-
trait on a genuine note, usually
becomes broken and ragged on a
counterfeit, or the sparkling eves.
become dull. The portrait on a
good note stands forth from a
clear, clean background while on
a bad note, it blends into a
smudgy background usually too
light or too dark.

Below, testing real and spurious coins
with acid, a guick and simple methad

f’/ .
=3

pound may be prepared for a few
cents at any drug store to the fol-
lowing formula:
Nitrate of silver.....10 grains
Nitric acid oo 1 ec.e.
Distilled water ............ 30 c.c.
Recognition of bad paper money
is not difficult if you know what
to look for. Of first importance is
examination of the portrait. Use
a magnifying glass if you desire,
but generally it is not necessary.
Portraits on genuine notes are
beautiful examples of engraving.
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Another important thing about the por-
trait is that it distinguishes the note's de- -
nomination. This is to checkmate note
raisers, who scrape denomination numbers

off a small note, and substitute higher ones.

You will never be caught by this if you
know what denomination is represented
by each portrait. Here they are:

Washington ... % 1.00
Jefferson 2.00
Linecoln o 3.00
Hamilton . 10,00
Jackson .o 20.00
Grant .o 50.00
Franklin . ... 100.00
McEinley ... 500.00
Cleveland .............cccccoemmne 1,000.00
Madison ..., 5,000.00
Chase ... 10,000.00

At least the ﬁrst five of t.hese should be
memorized; when accepting paper money,
always compare the denomination with the
portrait.

" Now look at the seal. On good notes, the

saw-tooth points around ,the circle are
identical, and sharp at the tips. On fake
notes, they may be irregular or broken.
The seal, with the serial numbers, distin-
guishes the type of currency. Federal Re-
serve Notes are identified by green seal
and serial numbers, Silver Certificates by
blue seal and serial numbers, and United
States Notes by red seal and serial num-
bers. If colors of seal and serial numbers
. are different, the note is an imitation.
Numbers on genuine notes are firmly and
evenly printed. Counterfeit notes occa-
sionally show different styles of type, and
many have irregular, badly printed, and
unevenly spaced serial numbers,

A final characteristic of paper money is
-the presence of fine red and blue silk
“threads, embedded below the surface.
Counterfeiters have difficulty duplicating
them, and they are usually large, coarse,
imitated by pen and ink lines, or absent.

The Seeret Service issues regular warn-
ings, describing bills of which to beware.
In these, reference is made to the check
letter and face plate number, found above
the signature of the Secretary of the Treas-
ury, in the lower right corner. These
warnings are sent to anyvone on request.

However, someone must be cheated he-
fore the Secret Service learns the charac-
teristics of a new issue of spurious money,
and you may be the one. It is well to know

(Continued to page 162)
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Pencil With Revulvmg Dial
Flgures Brldge Scnre

Contract bridge scores are figured by a
glance at the revolving dial of a “fountain”
pencil just introduced. By turning the dial
to the number of tricks bid and made, the
value of the tricks, the premiums earned
and penalties scored are shown.

T o o ‘-’
Double Suctmn Cup Holds Shelf
On Wall or Window

Hanging small shelves on glass show-
windows or smooth walls is simplified with
a double suction cup bracket now avail-
able. One of the two cups grips the wall
and the other holds fast the shelf. Strong
suction is ereated by pushing down a small
lever at the back of the cup. The bracket
is handy in the home bathroom or store
show cazes.

[P i i ;--. ,'I._,
Rotating dial in window of pencil shews bridge scare
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QOne suction cup grips wi dofv!r, other holds nlﬂ_iﬁn\.
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This drum dries enlarged letters four per minute

Mail sent home by soldiers of some of
Britain's far-flung forces is speeded up by
“airgraph,” a new development in postal
service. Letters are written on special
forms 8 by 11 inches, which are photo-
graphed on miniature film and flown to
England. At the foot of the form, space is
provided for writing the name and address

H the recipient. Upon reaching the home-

. land, an enlarged print is made from the
.~ film, and this is sealed in a “window" en-
\3 ‘i velope for delivery in the mail.

QL6542
7= Rubber-Covered Wall Rack
3 Holds Eyeglasses Safely

£ e A safe place to
lay your eye-
glasses is a special
wall rack devised
for that specifie
purpose. Installed
as a permanent
fixture on the wall
of the bathroom,
bedroom, office or

Soldiers’ Mail on Small Filmy.
Flown Home and Enlarged’™

2 avﬁd seratching the lenses,

vy LS s

=)
,

.4 IR

|4 treatment, magnetic poles, mainly of the

wherever the glasses are frequently taken
off and laid down, the small shelf holds
the glasses safely. It is rubber-covered to

30—
maIPImn Objects Magnetized
With Ultraviolet Lamp

A
S

= Using only ultraviolet rays from a sun

lamp, concentrated by guartz lenses, Dr.

=~ Felix Ehwani[.eu Banet, of New
«, York CI ¥, have succeeded in magnetizing
Y, gmal—i¥on objects like paper clips and

+ nails. A dime-store compass needle was_|

“{ pieces were placed at right angle to the
% magnetic field of the earth (approximately

used to detect the magnetization. The iron$

east and west) and exposed to the ultra-
violet radiation for periods ranging from a
few minutes to several hours. By this>.

north-seeking type, were found to have -

it~ been induced in them, and in some casese
\ were present after several days.

I r——
Funnel-Shaped Tobacco Pouch ¥
Fills Pipe Without Spilling -
Smoking pipes can be filled wiﬂmuﬁ

spilling tobacco by using a leather pouch,
shaped like a cone. The small end of the?

Pressure at lower end opens pouch; spring closes it
pouch opens when a spring inside is *
pressed, allowing tobaceo to flow into the s
pipe bowl. It closes tightly as soon as the
spring is released. The top is opened by
a slide fastener,

3
":
—
e
)]

%z

([ See index, page 4-A, to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanics,
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SIMPLE in design and sturdy in r:crn-f;

struction, any craftsman can make this
pleasing vanity bench which has a remov-
able cushion as shown in Fig. 1. Start con-
struction with the top, legs and stretchers.
Detailed dimensions for these parts are
given in Fig. 3. The top may be shaped
from a single board, or it may be glued-
up to the required width. The dovetail
tongues on the stretchers and the legs are
cut to match corresponding grooves which
are made in the underside of the top. Fig.
4 shows how wou go about cutling the
tongues on the upper ends of the legs by
first making the 45-degree cuts, then the

: 2las w7l o kel

b TOP
| W [BOTTOM VIEW)
}_E% H

I

T \l‘:z i

o

L&

NN i1
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+— This operation shows
hew shoulder cuts made
te meet A5-degree culs
form the dovetail tongues

If the segments are glued
together, the turned cor-
nor assembly must be

sowed into guarfers—

MATERIAL LIST

Wolnut stock

] pe- 13 = 55 = 19 in.—Rim comars |
1 pe. % & 5 x 40 in.—Rim |
1 pe. % = 14 = 20 in.—~Tep

1 pe. 1% x 13% = 31 in—Llegs

1 pe. Haow 4V3 x 40 in,—Strefchars

shoulder cuts. This is
done, of course, before
the legs are tapered.
Matching grooves in the
top are similarly cut,
using a dado head to re-
move the waste between
the angle saw cuts. You
will notice that the
dovetail tongues on the

A natural walnut finish is had by stretehers are Sil‘f‘.‘l‘.l.gth—
wsing filler, sholloc ond wax ?

ened with short dowels
inserted in the edge. In

assembling the parts,
the stretchers are fitted to the legs first as
shown in Fig. 2, after which the top is
slipped on to lock the assembly together,
Now for the rim which encircles the top.
The corners of this are turned from a
built-up form consisting of four segments
which are cut and doweled as indicated in
Fig. 7. Cut the pieces about 5 in. long so
that sufficient waste will be had for fas-
tening the work with screws to the face-
plate. If the dowels in the segments fit
tight enough to permit the work to be
turned without coming apart, no glue need
be used., This will save you later from
sawing the work into quarters as is other-
wise required, Fig. 5, and also will permit
the same dowels and holes to be used in
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assembling the rest of the rim. See
Fig. 8. After the work has been
turned to a cylindrical shape, a
14 by 34-in. groove is cut on the
inside 13§ in. down from the top,
the edges are rounded and finally
it is cut from the faceplate 4 in.
long. The inner surfaces of the rim
pieces which connect the corners
are likewise grooved and finished
to correspond. Note that the grain
should run vertically., The rim
should fit the top loosely with
about 1% in. play all around to al-
low for expansion. No glue is used
in the groove, but one or two blind
dowels are used along each side.
These are glued in counterbored
holes which are drilled in the edge
of the top (Fig. 3), one end of the
dowel being glued in the small
part of the hole and the other end
being glued in a hole located di-
rectly opposite in the rim. The
enlarged hole around the top of
the dowel relieves any shrinking
or gwelling strain that otherwise
might erack the rim. If yvou find in
checking the fit of the rim, that it
fits without sufficient play, simply
plane down the edge of the top
to make the necessary clearance in
the groove. When the sides of the
rim are doweled to the top, the
corners are glued and clamped
with a sheet-metal band like the
one shown in Fig. 6. When dry,
the joints are sanded flush.

Bending Cane Handles

If you have attempted to bend
canes or walking sticks with bark
on them and met with failure, try
the following procedure: Set a
pail of sand on a gas burner and
leave it until hot enough to heat
the end of a stick thoroughly
without charring. When the burn-
er has been adjusted to maintain
this temperature, push the sticks
down in the sand and allow them
to remain ten or fifteen minutes
before bending them around a
form. It is sometimes best to use
winter-cut sticks for the purpose
as bark adheres more tightly to
this stock.
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Shelf on Lathe Ways Keeps Tools
Always Close at Hand

He wtualy
BRACKETS BENT
TO SHAFE

This removable shelf hooks under the lathe ways
and will keep your tools right at hand regardless
of the position of the tailstock. It is made from ply-
wood and has brackets of flat iron bent as shown
to slip between and under the lathe ways,

—Frank Hegemeyer, Monterey Park, Calif.

Metal Stake for Use in Rocky Ground
Supports Tent or Umbrella

Anyone who frequently
has to support a large um-
brella or set up a tent on T
rocky ground, will find this [
stake just the thing. It has
a socket welded near one s _
end to take a tent pole or PIFE — it
an umbrella standard. It
consists of a length of pipe
pointed at one end and fit-
ted with a cap at the other
to keep the metal from be-
ing flared and broken by
hammer blows.

PIPE r..u--.__! “WOOD
= cTarr

WELDED

{{When entertaining guests, place a sguare of
waxed paper under the child’s plate at the table.
Being transparent, the paper is hardly noticeable
and may prevent stains on your best tablecloth.
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Sobing HOME

1—=5mall, hard berries and currants can ba
waoshed conveniently in a flour sifter, hold-
ing It under running water and turning the
hondle to ogitate the contents as waler
posses through, 2—Dusting flour on a rall-
ing pin or breadboord is aecomplished
quickly if you keep a large powder puff
in the flour con for this purpose. This ap-
plies flour unifnh'ﬁ‘r without wasting it

I
- * —

1—Te keep o pressing cloth spread evenly,
pin it to o wire clothes hanger, which is
slipped ever the irening boord. The cloth
can be arronged with one hand while
pressing with the other. 4—Slipping three
clathespins on the rim of o pan, which is
et in & cake fin so it con rotate, forms a
reel on which e wind or wnwind yarn

CLOTHES STICK-
HOTCHED RUBBER HOSE o ;
i

5—Two clothespins pushed through heles
in a clothes pole provide a handy reel on
which the line can be wound so it will al-
ways be at hand when needed. &—5Small
R L OTH e A pieces of clothing in o scalding hot boiler

are picked up easily with o fwisting mao-
CLOTHESLINE tion, if a short length of hose, serrated
@ at one end, is tocked to the clothes stick
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AT

(* RUBBER HOSE

- '-F—'-": - = REGLILATES SPRAY
— @

".-F"F-

7—Here's a rubber nozzle to control gar-
den-hose spray with your fingers. As the
inside is beveled ot one end, a slight pres-
sure will alter the spray. 8—To giw: bu:l:ly
a ride in an erdinary swing, set a clothes
bosket on the swing beard, then push the
ropes through the handles to take lengths
of bBroomstick o [n:l: the basket in pln:c

TIMNCAaM| |
?—Eph;l.:h shields made of tin cans prevent
fouling of washing-maochine costers due to
soopy water. A hele in the bottom of the
can fits the coster shonk ond the sides are
cut down so thot the caster projects % in.
10—A window flawer bax is easy 1o hang

in place beeause storm-sash hangers, ean-
cealed behind it, are used o hald it

! il | i

MG;;'TISE D TO HOLD BOTH PLATES

11—=This sheet-metal lock-plate shield pre-
vents opening a door by pushing e blade
between the door step ond jomb. The
shield is bent ot right angles so thot the
norrow partion comes flush with the edge
of the stop. 12—Rugs won't slide off the
line while beating them if you slip two
clr:nThespin!. aver both Hﬂii;kn.cs:.eq.l. '||.|sl
above the line
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Work Held at Angle on Sawhorse
With Hinged Blocks

%4 BLOCK

To hold boards at a convenient sawing
angle on a sawhorse, a carpenter hinged
wood blocks at each end as indicated. The
blocks are provided with dowel pegs for
supporting the work, and holes bored into
the legs receive the dowels when the blocks
are folded down out of the way.

Vibration Dampener in Pipe
Reduces Noise of Pump

Owners of electric water pumps are often
annoyed by noise, which is caused by vi-
bration from the pumps traveling along the

WARTTE Py

ATO - RADIATCR  HDSE
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pipes. Such noise can be reduced to a min-
imum by inserting a length of hose in the
pipe close to the pump. A piece of auto
radiator hose of suitable size, attached with
clamps, is ideal for the purpose.

Line Guides on Fishing Pole
Made From Bamboo

When using a
reel on a bamboo
fishing rod, I make
the line guides
from bamboo also.
A short piece from
the small end of
the pole can be
used for this pur-
pose. After shap-
ing the guides as
indicated, they are lashed to the pole with
waxed thread. A slot just back of the end
of the pole serves as a guide at that point.

—J. W. Reese, Daytona Beach, Fla.

Knobs on Hinged Brace of Ladder
Prevent Pinching the Fingers

After pinching
his fingers in a
step ladder while
closing it, one pa-
perhanger re=
moved the rivets
of the hinged
brace joints at the
sides and replaced
them with small
bolts over which
he slipped knobs. These afford a good grip
for the hands in breaking the hinged brace
to close the ladder,

Nose Plugs for Model Airplanes
From Caps of Collapsible Tubes

Screw caps from
collapsible tubes
can be used for
nose plugs of mod-
el airplanes. Drill
the cap in the cen-
ter to take the
propeller shaft,
then fit it into a
hole bored in the
nose block.

POPULAR MECHANICS



Pushcort at the left consists
of a piece of wire lath, two
strips of sheet metal and
some galvonized-iron wire,
jeined by selder. Wood bud
vases fitted with test tubes
and mounted on small mir-
rors give relief to a plain
wall as shown nl;n:vu, while

METAL LATH

b HIGH

a wire vislin helding a flat
fiosk is oppropriote on piong

SUFPORT FOR BOWL
SOLDERED

GDDD judgment in using the right hold-

er in the right place has as much to
do with effectively displaying your cut
flowers as the flowers do themselves. The
ideas given in this article do not hail from
one author but come from different homes,
bringing together a pleasing diversity of
taste and design in flower holders.

Take for instance the pusheart above,
which iz made of wire and sheet metal and
iz enameled white. Its construction is fa-
cilitated greatly if you happen to have a
spot welder, but most craftsmen will sim-
ply solder the joints. A pair of bud vases

WALNUT

?‘ﬁﬁn""-

A

[50LDERED

on small mirrors are made by turning a
piece of walnut, maple or some fancy wood,
sawing the turned piece in half and then
boring a hole in each part to take a test
tube which you can obtain from a druggist.
Three holez are ground in the mirror by

OCTOBER, 1941

means of a steel rod held in a drill, using
emery dust in oil as a cutting agent. Two
holes take small serews which hold the
wood part to the glass and the third is used
for hanging the unit on the wall.
Delightful as a novelty, the wire violin
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is slipped over a half-pint flat bottle,
holding ivy. Painted white, the violin
contrasts nicely, especially with a
brown bottle, and i= appropriate on
the piano. Anocther pair of wall vases
consist of three disks of contrasting
wood, the center one projecting from
the two side pieces in a graceful curve.
The disks are assembled as a single
unit and then cut in half as illustrated.
A small, Aat uwrn of wood, copper-

-R‘I!;,:' DOWELS
|

Fl:'lh THIEK 2 THick

|l COPPER
LIMING

1" OFFSET
TURHING

Wall bud voses as pictured at the top are mode
from three disks of wood, which may be of con-
trasting tones. The center piece, turned to a larger
diemeter than the end pieces, projects and is
bored to toke o test tube. All three pieces are
held tagether with dowels glued in ploce. Similar
construction is followad in the urn only it is sowed
to shape ond the center piece is just o spocer
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lined to hold water, is made by scroll or
band-sawing three pieces—iwo sides and
a spacer. Dowels pass through all three
pieces and are glued in place.

Tiehacks on drapes or curtains are en-
hanced by adding small bud vases turned
from wood. Each one is fitted with a test
tube, Strips of flat iron are bent to a
U-shape and are attached to the vase and
to the window casing with small screws as
shown. Novelty holders
such as those simulating
a halance in which glass
spheres are carried, and
the well buckets hanging
from a rope that runs over
a grooved wooden pulley,
are two other examples
of making novel flower
containers that serve the
purpose of ornament be-
sides being of practical
usefulness.

In connection with
spherical jars of clear
glaze, it is well to remem-
ber not to set them in di-
rect sunlight, which is

Curtain tiebaeks like the one obove are

sometimes focused on a screwed to the window trim and sup-
small spot and may start poert small bud vases turned from
?Eﬁl'ﬂ‘ P wood. Flat metal is uvsed and it con

be painted or plated

W

¥ T} A
1" SOUARES k..-‘jf

Twa glass spheres are held in this bolonee-
type helder, designed as o toble picce. Te
make it, wire and a piece of flat iron ore sol-
dered together and a white-enamel fimish
makes it distinctive. Hung near a window,
the well-bucket type at the left consists of a
grooved wooden pulley over which runs a
stout cord tied to two “buckets’ which are set
_a at different lovels for bast effect
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Lap Table for Work in Kitchen
Built Into Cabinet

Sitting in a chair while preparing vege-
tables for cooking is a pleasure when this
lap table is used to support the utensils.
It is built in a cabinet so that it can be
pulled out when needed. Located about
23 in. above the floor, it can be made any
size desired, and it is also ideal to serve a
child’s lunch, or for a child to play at while
mother rolls pie crusts or kneads bread on
a similar board at regulation height nearby.
A regular bread board can be utilized for
this purpose if desired.

Magnet Holds Lettering Brush
In Cleaning Fluid

A fine-pointed
lettering brush
can be kept in a
glass of eleaning
fluid so that it will
not rest on the
bottom and de-
stroy its shape if
you use a toy mag-
net over the edge
of the glass to hold
the brush as indi-

MAGHET ——_
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cated. The magnet will attract the steel
ferrule of the brush and hold it securely so
that the bristles remain at any desired
depth in the liquid.

Corroded Tip on Soldering Iron
Loosened With Cold Water

When the tip of
an electric sol-
dering iron cor-
rodes so that it
cannot be un-
serewed, heat it
and then hold it
under cold water
running from a
faucet This
causes a sudden
contracting of the
metal which usually will break the grip of
the corrosion so that the tip can be re-

- moved with a wrench. In doing this, care

must be taken not to get water into the
heating element of the iron.

Boom Shaped Like an I-Beam
Is Strong and Light

Suitable for small sailing eraft under 18
ft. long, this boom combines strength with
light weight. Made of spruce, portions of
the boom are milled out at the sides to form
an “I" as indicated by the sectional views.
The dimensions given are only suggestive
as the boom can be made to suit your re-
quirements.
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Scroll-Sawed Fish on Wall Holds Paring Knives

‘ POSITION OF KNIFE SLOTS

/

Y3 SAW CUTS OM BACK
i f

.

Painted to blend in with the color scheme
of yvour kitchen, this fish-shaped cutout
provides a safe and handy place to store
paring knives. A piece of wood 34 by 8 by
10 in. will be required. Mark the piece off
in 1-in. squares and transfer the design.
Next, cut out on the scroll saw and sand.

\ 4‘,';' ey

=

Slots for the knives can be cut best on a
circular saw, although this job can also be
done with a hand saw by cutting all the
way across the fish. White outlines put on
with a small artist’s brush will make the
cutout show up well against a light wall.
—Don Brooks, Chicago.

Burned-Out Sealed-Beam Lamp Converted Into Spotlight

Instead of discarding a sealed-beam auto
headlamp after it has burned out, eonvert
it into a 110-volt lamp as shown. You will
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find many uses for such a lamp around the
home and in the shop. I use one for a spot-
light in our game room to direet light on
dart targets and various other places where
spot illumination is desired. To convert
the lamp to 110-volt just cut off the orig-
inal socket and enlarge the opening so that
you can insert a rubber socket.

—C. W. Mudd, Normandy, Mo.

Comfortable Handle for Qilcan

Tired fingers T
will not result
from carrying
heavy oil cans if a
clothespin of the
type shown is
slipped on the
handle. It will
provide a comfort-
able hand grip.

CLOTHES- §
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BASEMENT

PORTABLE

JOUI need not deny wvour family

the pleasure of a basement play-

room if you rent a home, because
vou can make the furnishings port-

. able and take them with you. And
vou will be surprised at the unusual
effects that can be produced inex-
pensively by the “spot” treatment
which may occupy only one corner

or wall, yet creates the impression of

an individual room. If necessary,
drop curtains can be used to simulate
walls, and with a little work and
paint, it is easy to produce unusual

_ and colorful effects, some of which
| are pictured in Figs. 1 to 5 inclusive.

I Lawn scene _:renha—:l by use of false windows and If you like something more elabo-
| an awning in one corner of o basement. Flower ; i th tical
boxes lined with pickets and filled with imitation rate, you can produce ine nautica

plonts tie in with a lown table and chairs to give | effect shown in Fig. 6. Here a rep-
the corner o realistic eppearance. Linaleum print- f resentative quarterdeck of a schoon-
ed to represent tile will carry eut the effect further er was built across the end of a

basement room, with the sides of the
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DUMMY BLOCHS (2 REQ.)

ship’s railing extending along the side
walls. Note in Fig. 8, the dimension across
the stern is approximate; likewise, the side
rails can be carried forward, or shortened,
as desired. In planning the layout, the
ship's rail should not fit flat against the
walls. A better illusion of reality is evi-
dent if a space of 8 to 12 in. is left open
between rails and walls. Also, the effect is
more realistic if the side rails flare outward
at the forward end, to simulate the gradual
widening of a real ship's deck.

The rails and ribs are made from stand-
ard 2 by 4-in. stock. For added strength at
the corners, flat-iron strips are bent around
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5° NATURAL LOG

L&‘l 13" LONG ’__ﬂ

. ."___,..-

24" SQUARE
My BE SOLID OR
BUILT UP

. 'I?I'EI:.EE
- "h—r"”'_“mw LAPPED

and fastened to the corner knees, out
of sight. Short foor braces extend di-

agonally downward from alternate
ribs to the floor, making the rail structure
self-supporting. After the rails and ribs
have been assembled, the ship's planking
is applied. This can be wallboard, Yi-in.
plywood or even random crating lumber,
applied as strips or planks about 6 in. wide.
Slat seats may be fastened in place at both
sides, if desired. Otherwise, ordinary can-
vas deck or camp chairs will carry out the
nautical effect.

The “massive” stern post is nothing more
than an odd shaped box, having wooden
sides, top and bottom, and faced on the
front with flexible building board or ply-
wood, /i block is fitted vertically inside of

POPULAR MECHANICS



RIMS, k™ PLYWDOD

DETAILS OF S
STEERING

WHEEL &

ORNAMENTAL
HUB NUT i
(woon) 3 DETAIL

OF SPOHE

FILLER BLOCKS &

BETWEEMN SPOWES

T ]

7

S THICH

this box, to carry one end of the steering-
wheel axle, Do not bore a hole to receive
the axle until after the wheel mounting
has been made.

A typieal “wishbone” wheel mounting
can be built up from 34-in. pieces, sawed
to the curvature indicated in Fig. 11, and
screwed together. Or, a straight-leg in-
verted V-type mount may be substituted,
if desired. In either case, 13 by 3-in. ply-
wood disks are glued and screwed at the
top for decoration and reinforcement.
Metal bands are fitted around the legs and
fastened with large-head roofing nails.
The metal is given one coat of shellae, fol-
lowed after drying, with a coat of common
gold or bronze radiator paint. After the
second coat is dry, brush over with flat
black paint and, while this is still fresh,
wipe off as much as possible with a soft
cloth. The effect remaining is that of
weathered bronze. The wheel drum and
axle and grating are constructed as shown.

Complete details for making the steer-
ing wheel are given in Fig. 13. The wheel
spokes—four short and four long—are
bandsawed or jigsawed to shape. After
sawing these, a spoke shave is used to
round the edges to simulate turned spokes.
Next, two rims are cut from building
board as detailed, and are marked with
eight equally spaced points, representing
centerlines of the spokes. The spokes are
glued and screwed together at the hub and
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to one rim. When this is done, the opposite
rim is fastened in place. Note the 4-in.
plywood disks that reinforce the hub on
both sides. Fillers of solid wood are sawed
to shape and fitted between the spokes on
both the inner and outer sides of the rim,
to make the wheel appear as a solid assem-
bly. A hole slightly smaller than the axle
diameter is bored through the wheel hub
so that the threaded end of the axle can
be turned into it. When assembled to the
wheel, the axle is turned into the hole and
secured by a secrew, which passes through
the pipe diagonally and up into the wooden
hub. The ornamental hub nut ecan be
turned or whittled as detailed. It is painted
weathered bronze as mentioned previously.

Bolt heads in two sizes, Fig. 7, a pair of
cleats, two life rings, Fig. 10, and two
blocks, Fig. 12, comprise the decorative
details of the schooner. These are all made
of wood. The smaller bolt heads are lightly
nailed to the knees, and the rest are equal-
Iy spaced along the inside of the rail. The
large bolt heads are fastened to the stern
post by light wood screws passing through
to them from the back. Locations of these
are shown on the stern-post drawing.
Lengths of 5&-in. rope are passed through
the blocks, one to each side, and sweep
upward to the basement ceiling. If it is de-
gsired to conceal a furnace or water tank,
a cloth sail may be attached to one of these
rigging lines as shown in Fig, 9.
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Candle “Floor Lamp”’ for Tent
Moved Anywhere Desired

v
>

v I

A length of bamboo split at one end to
take a candle and at the other to form
three legs will provide a floor lamp for
your tent. Such a lamp will enable you to
have light in any part of the tent. The legs
of the lamp can be pushed into the ground
to help prevent tipping it.

Removable Footrest for Rowboat

While a footrest is almost a necessity for
rowing a boat, it is usually a hindrance if
the boat is also used for sailing, especially
if you sit in the bottom while sailing it.
This footrest takes care of these problems
as it can be removed in a jiffy. It consists
of two supports and a cross bar. The sup-
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ports fit over dowels set in holes in the
bottom of the boat. They must be a tight
fit and waterproof glue is used to fasten
them in the holes. In use, the supports are
merely lifted off the dowels to remove the
footrest, leaving only the short dowels
projecting in the boat bottom.

—J. C. Montgomery, Toronto, Ont., Can,

PlacePainted Side of Board Down
To Protect Saw Teeth

When working
with old lumber
that has been
painted, turn the
painted side down
when sawing it. In
this way, the hard
chips of paint are
broken away in-
stead of being car-
ried into the slot
where they would
dull the saw.

PAINTED 5
OF BDA

Simple Way of Tying Boot Laces
When Walking Through Weeds

To keep the
laces of your high-
top shoes or boots
from becoming
untied when
walking through
weeds and brush,
tie them as shown.
Loop the ends of
the laces and in-
sert them through
the upper evelets of the shoes. Then pass
opposite ends of the laces through the
loops and pull them up tightly.

Roll of Tape Picks Up Tacks

Use a roll of R
electrician’s tape f i
to pick up tacks
scattered over the
workbench. The
tacks will adhere
to the tacky sur-
face when the
roll is pressed

against them.

ELECTRICIANS
TAPE

e o | 1-1 -
14 &l e el¥g
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Shadow Box Aids Artist in Copying Color Slides

Projecting color slides in well
lighted studios conveniently and
without damaging the slides is a
simple matter if this shadow box
is used. It is made of black cor-
rugated paper cut and folded to
the shape indicated with inside
dimensions of 8 by 10 in. A
ground glass is placed in the box
3 in. from the front to serve as a
screen, Pictures are projected
into the box from behind, so
slides must be put in the pro-
jector backward so the pictures
will appear in the correct posi-
tion. Pressing the foot switch il-
luminates the projector and the
bulb need not be left on long
enough to damage a slide.

ModehnakE:r s Pin Awls and Drills Made From Needles

o eaoken
| AMD PRONGS
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Model builders will find that pin awls
and drills have many uses when building
ship and airplane models. The tools are
handy for picking up small parts; for plac-
ing a drop of cement in a hard-to-reach
joint, and for holding small parts while
cementing or painting them. Also, they are
ideal for punching holes in thin balsa wood,
or for drilling shaft holes through balsa
nose blocks and propellers. Sharp-pointed
awls are made by inserting the eye end of
a needle in a stick, while drills are made
by inserting a needle, point first, in a stick
handle., The eye is then broken off and the
prongs sharpened. Drills can be made from
music wire of various sizes by sharpening
the ends to form drill or chisel points,

Turning With Curved End Is Made on Lathe and Finished on Sander

While repairing some antique furniture,

1 had to make a number of turnings, which
were curved at one end. To save time and
work, I turned the stock in the lathe leav-
ing one end cone shaped. The curve was
then formed on this end by sanding away
part of the cone. It is surprising how quick-
ly you can form such a curve on a sander,
—King Basham, Jr., Fort Smith, Ark.

f[Cabbage worms can be killed with cay-
enne pepper mixed with flour if the plants
are sprinkled while covered with dew.
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SIMPLE MODELS PROVE

SRRy, o COIL OF
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WIRE

De la Rive's floater: Coil
on block floats in acid-
ulated water, Slight curs
rent is generated and a
magnetic field is pro-
duced, making coil sus-

_._,_:3;‘“'-- ceptible 1o influence of a
= rmanent mngnnl
T i

acidulated, say with sulphuric aeid,
15 pz. to water, 1 qt. As acid burns,
handle it with great care. If wou
should happen to get some on the
skin, wash off immediately under
running water and if you get some on
clothes apply a strong solution of or-
dinary baking soda in water at once.
Put the float in the acid solution,
which should be in a glass jar, and a
slight generation of electric current
will result, the current flowing
through the coil and producing a
magnetic field. When vou hold a
strong permanent magnet near the
float, the two magnetic fields will in-
teract and one pole of the permanent
magnet will repel one end of the coil
and thus the movements of the float
can be controlled,

i -] +——— CORK
FEW instruments in the study of elec- |
tromagnetic dynamics are as fasci- MO
nating as de la Rive's floater, Fig. 1. It
consists of a paraffin-impregnated wood- FINE WIRE
en block having a small strip of copper
attached to one end and a similar strip of
zinc to the other. To these strips a small R ARS TG
coil of light wire is connected. The float ®
is placed in water that has been slightly
| ——MERCURY
SOLDERED FAGNET
; CORK
HEAVY
COPPER WIRE
BAR MAGNET From Foraday: Wire in tube moves around mog-

>~

Honging chain thot conducts current is repelled
or attracted to magnet in this demenstration
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net at bettom if direct current is opplied

The principles of the electric motor
were investigated by Faraday with a
model like that shown in Fig. 2. To
make it, get a glass tube. A short piece
of Ys-in. drill rod is hardened by heat-
ing unlil red and quickly immersing in
oil. Then it is magnetized by bringing
one end in contact with one pole of a
strong permanent magnet. A wire sus-
pended from a hook is free to move
around the magnet and the lower end
of the wire should just barely contact
the mercury. When direct current is

POPULAR MECHANICS



BASIC ELECTRICAL LAWS

passed through this in- 25 DAt T
EWEET BRASS \

swument the wire will OR ALLMINLIM.
rotate continuously. i

Another demonstration T Wl
can be made with the de- k- II',—F"’:_:;
vice shown in Fig 3. ‘
Hang or suspend a fine | 2%
chain near a bar magnet.
When a heavy current
passes through the chain,
one end of it will be at-
tracted to the magnet and
the other end will be re-
pelled, Reversing the
current reverses the ef-
fect. This proves thal

MAIL FOR SHAFT

— MERCURY

Borlow's wheel: An 8-
pointed star of thin brass

wires carrying current or aluminum, which ro-
act like magnets, tates when the tips con-
tact mercury in pool ot
bose ond direct current

is opplied

cut in a piece of wood. Two small picces
of sheet brass or copper wire connect
the mercury to binding posts to which a
dry cell is connected. Conneclion be-
tween the troughs is made by a piece
of No. 22 iron or copper wire bent as
shown, which will float on the surface
of the mercury. When current is sent

u 5I.11I.EFERED -

%

l « e
NHECTOR

HE AW =
WIRE
i

Used by Ampere: Current passing through devics SETSCREW | | FLEXIBLE
makes wire bridge float away from binding posts [conuNECTOR

W26
STEEL-"WIRE

Barlow's wheel, Fig. 4, creates much
interest. An eight-pointed star of thin
sheet aluminum or brass, is mounted on
@ nail so that it turns easily. As it turns,
the points of the star must barely touch
the surface of a small pool of mereury.
A large permanent magnet is placed as
shown. The star will rotate when cur=-
rent from a dry cell is applied. Revers-
ing the current will reverse the rotation.

Fig. 5 shows an interesting instrument
once employed by ﬂ]‘l‘lpli‘.'I'E. Two rec- Vit call et i Stk
tangular troughs to contain mercury are lower tip makes and breaks contact with mercury

DA
MERCURY POOL
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Somewhot similar to the device in Fig. &.

PHONOGRAPH |‘
NEECLE

Parfectly balonced on o phonograph needle, a magnetized
needle of sheet iron will respond, the extent of movement
varying with current applied through coil surrounding it

through this device, a mutual self-repul-
sion takes place in the circuit, and, being
free to move, the wire bridge responds by
moving away from the binding posts.
Magnetic forces are actually set up be-
tween the turns of any eoil carrying an
electric current, which is proved by Roget's
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HEANWY WIRE

Instead of a coil,
a piece of wire vibrates upon making and breaking contact
with morcury when connected to direct currant

Pivoted iron-wirs yoke

vibrates like a spring

when snopped but stops

when another magnet is
held clasa

vibrating spiral, Fig. 6. Make
the coil of No. 26-ga. wire, ex—
perimenting a hit to get the
proper distance hetween the
turns., The top end of the coil
is connected to the iron adjust-
ing wire and the bottom just
touches the surface of the small
pool of mercury. When direct
current passes through the eoil,
the attraction between the
turns contracts it and breaks
the connection to the mercury.
The coil then again relaxes and
the effect is repeated at high
speed,

In Fig. 7 a length of light wire
is suspended between the poles
of a permanent magnet so that
its tip contacts a small pool of
mercury. When a direct cur-
rent passes through the wire, it
will vibrate, making and break-
ing the contact at the surface
of the mercury. The direction
of the motion taken by the wire
may be reversed by reversing
the direction of the electric
current. In Fig. 8 a magnetized
needle made of sheet iron
moves in a loop formed of No,
8 or 10-ga. copper wire. The
needle must be perfectly bal-
anced on the point of a phono-
graph needle. When even a
weak current passes through
the loop, the needle will re-
spond, the extent of its move-
ment varying with the strength
of the current passing through
the loop. The simple instru-
ment shown in Fig. 9 has a
small yoke of iron wire ar-
ranged so that it is free to ro=-
tate on two nails that serve as
bearings. Normally, the mag-
net will hold the yoke in the
position shown. If the yoke is
pulled away from the magnet
and released, it will snap back

and vibrate violently for a mo-
ment much like a spring. Bring the right
pole of another magnet near it while it is
acting in this way and it will stop.

4[Old tooth-brush handles can be shaped
to form letter openers, fingernail cleaners,
cutiele sticks and many other articles.
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Empty Ice-Cream Cartons Have Many Uses

Punching heoles in the lid converts a
carten inte a good shaoker for soop
and other powdered materials

When you empty a round carton of ice
cream or other food, the container can be
used for a number of practical purposes.
Besides the uses shown, the containers are
particularly useful in mailing small objects
that might become broken with an ordi-
nary wrapping. Be sure to use plenty of
packing, such as erumpled tissue or news-

An emply corfon maokes a gn.ml
temporary flowerpot, and if the top
of the lid is removed the mmnining
rim will simulate the rim of a coy
flewerpot

Az a holder for conical drink-
ing cups attach a carton to o
wall, first cutting a hole in
the bottom o permit remov=
al of the cups one at a time.
The hole should have a di-
ameter obout Y5 in. less than
that of the cups

paper. Another use consists of decorating
a carton with fancy paper and utilizing it
as a tobacco humidor. Filling one with
cotton and making a small hole in the lid
forms a handy cotton dispenser in the
home. A slot made in the lid of a carton
converts it into a handy depository for
used razor blades.

Simple Ripping Fence for Band Saw Clamps to the Table

If you need a ripping fence to use on a
band saw, one can be made very easily
from a strip of hardwood of suitable size
and two slender bolts fitted with wing nuts.
Holes spaced equal to the width of the
band-saw table are bored in the wood
strip. Then the bolts are bent at right an-
gles near the head to hook underneath the
table flange. In use, the bent ends of the
bolts are slipped under the edge of the
saw table, after which the fence is ad-
justed to suit and the wing nuts tightened
to hold it in place.

—Edison Sprunger, Berne, Ind.

@[ A piece of linoleum the size of vour table
top will protect it from scissors or pin
scratches when cutting cloth., Patterns can
also be held securely on the cloth by push-
ing pins into the linoleum.
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Cap-Screw “Tap’’ Cleans Threads
Of Dirt and Corrosion

Instead of dulling or breaking good taps
cleaning rusty threads in tapped holes, use
a cap screw. It takes but a minute to file
two V-grooves along the length of the
threaded section, which then serves as the
tap when screwed into a hole. The impro-
vised tap is used in the same way as a reg-
ular tap, using plenty of oil and backing
the tap a quarter turn after each complete
turn.—W. C. Lammey, Naperville, T1L

Hoe Across Mortar Box Is Divider
For Sacks of Plaster

When working on a house-plastering job
where the mortar is mixed in only half-
sack batehes at a time, the sacks can be di-
vided accurately and with ease by laying
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them over a hoe handle placed across the
mortar box. The sack is cut in half with
a sharp knife, after which one half is lifted
aside and the other half dumped in the box.

Endless Pad for Boat Seat
Is Always Dry

To avoid the
discomfort of a
wet boat seat
when returning to
yvour boat after a
shower, or after
the splash of
“landing a big
one,” wrap a grain
sack around the
seat. Then pin it
to provide an end- z
less pad, which may be pulled around to
present a dry side when needed.

Small Pieces Cut in Bench Vise
Caught by Inverted Desk Lamp

When using a
hacksaw to cut off
short pieces from
work clamped in a
vise, an old desk
lamp with the re-
flector inverted as
shown makes a
good receptacle in
which to catch the
pieces as they are sawed off. The lamp
should be of the type having a flexible-
tube standard so that the reflector can he
twisted to any desired position.

Tin Can Used as Garden Tool

Holes for bulbs
or plants can be
made in the
ground by using
an old tin can cut
as indicated.
When the can is
pushed into the
ground to the de-
sired depth, pres=- o
sure of the fingers | — ﬁé"'_
on opposite sides ' T -
will hold the soil to lift it out. Releasing
pressure lets the dirt drop from the can.

POPULAR MECHANICS
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Chemical Mass-Attack Rids Lawn of Dandelions

ASE ERAD|CATED
OHLY BY KILLING
OR REMOVING THE
LONG ROOTS
ENTIRELY

Why waste time “knifing” dandelions in-
dividually each vear? The roots will only
bring a bigger and better crop the next. As
long as any portion of the long root re-
mains alive, more foliage will grow. Al-
though mass eradication by chemical
methods may not give the immediate effect
of total riddance, it will be sure and com-
plete, if properly done. For five years the
State College of Agriculture at Ames, lowa,
has been highly successful in ridding lawns
of dandelions by simply spraying with wa-
ter-white kerosene. You can do the same,
but it is very important that certain points
regarding the method, time of application,
kind and amount of kerosene and uniform-
ity of distribution be strictly observed to
avoid killing the grass. Only the waier-
white kind of kerosene is used, this heing
sprayed on—not sprinkled. Gasoline, fur-
nace oil or distillates must not be used.
For each 100 =q. ft. of lawn you use 2 gts.
of kerosene. If spraying is done unevenly,
serious grass injury will result. Also, do
not attempt to do this at any other time
than six to eight weeks before the average
date of heavy snow or grass-killing frosts.
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This period in early fall is the only spray-
ing season throughout the vear that has
given consistently good results for five
wvears at Ames. Spraying should be done
at a temperature of from 60 to 70° Fahr,,
on an overcast day. Under these conditions
the kerosene will not evaporate rapidly
and will penetrate the roots, but the grass
will recover before cold weather and it
will not winter-kill as it will if spraved too
late. Individual dandelions may be killed
at any time by applying to the crown of the
plant, by means of an oil can, kerosene,
gasoline or furnace oil, or a solution of
kerosene, 9 parts, and coal-tar creosote, 1
part. It should be remembered that wind-
borne seeds will result in large dandelion
crops if they find bare spots of lawn, espe-
cially if the soil lacks nitrogen. Therefore
a thick, close turf of grass, kept healthy by
vearly fertilizations, is the best assurance
in keeping out the dandelions. As a fer-
tilizer, ammonium sulphate, which is in-
expensive, is highly recommended. Broad-
cast this dry over dry grass, 1o to #j lb. per
100 sq. ft., one application in early spring
before hot days, and another in late fall,
This chemieal, used twice each year, will
eliminate all dandelions eventually,
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SCREEN COMCERLS
FLOODLIGHTS

By Lester Lehnherr

MATEUR drama clubs will find port-
able stage equipment a practical solu-
tion to the problem of storage, besides
being relatively inexpensive to make. The
props can be erected and dismantled
quickly and have been found entirely sat-
isfactory for the purpose. The cost depends
on the size and number of the units, and
on the type of material used for the hang-
ings. You will find flannel inexpensive. It
looks soft and rich under artificial light
and can be draped nicely, but it is not as
durable as rep or velour, which are more
expensive, Other suitable fabrics are bur-
lap, duvetyn and monk's cloth,

The framework that supports the drops
is shown in Figs, 1, 2, 3 and 6. Cross rails
at the top, which may be 16 ft. long, are of
2 by 2-in. wood. Joints are reinforced by
using additional lengths of the same stock
overlapping the joined pieces and bolted to
them. Or, the joints may be hinged to-
gether at corners, using loose-pin hinges.
Each wvertical support has two hinged
braces, loose-pin hinges being utilized at
the point indicated in Fig. 3, while a steel
pin at the top of the support engages a hole
in the cross rail. Sandbags can be laid on
the horizontal parts of the braces. Staples
or screw eyes in the cross rails permit
quick attachment of the drops, which are
fitted with pin-on drapery hooks, and are
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reinforced with upholstery webbing to
provide stiffness at the top edge as in Fig.
2. At the ends or at door openings the
drop is brought around the vertical sup-
ports and fastened to them, Fig, 4, Valance
boards over imitation windows can be hung
from the cross rails with wire, Fig. 5.

Real doors and windows are set in wood-
en frames, which have support members
hinged to the side members as in Fig. 8.
Sandbags are necessary for stability.
Sereens placed at the ends of the drops
provide a finishing touch, and conceal
floodlights. See Fig. 6. When the play is
over, the drops are rolled on the vertical
supports as in Fig. 7.

HINGED BRACES

— SANDBAG L
WEIGHTS
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Camper’s Tent Frame Improvised
From Qars, Stick and Pail

Assembled from equipment that can be
found around almost any camp, this im-
provised tent frame can be set up quickly
for an emergency shelter. A pair of cars
and a stout pole of equal length are locked
together in tripod fashion by dropping a
pail over the upper ends as shown., Any
piece of canvas or waterproof material
available can be used for the covering.

Slender Wedges Remove Flooring
Without Marring It

One of the most efficient methods of re-
moving old flooring, drop siding or beaded
ceiling is to drive long slender wooden
wedges underneath it. The wedges can be
made from lengths of 2 by 4-in. stock and
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will loosen the flooring or siding very effi-
ciently, after which the individual boards
can be separated easily.

—Harry J. Ekdahl, Taylors Falls, Minn.

Chamois Held Tightly in Funnel
With Old Piston Ring

When using a
chamois or cloth
to sirain liquids
through a funnel,
an old piston ring
of about the same
diameter as the
funnel provides a
good retainer to
keep the straining
cloth in place. To
remove the ring,
simply press it together and lift it out.

—A. 5. Wurz, Rockyford, Alta., Can.

Vertical Drive Belt Kept Tight
By Counterweighting Motor
While it is not

unusual to pivot a

motor mounting

so that the weight
of the motor tends
to keep the belt
tight when it is at
the lower end, accomplishing the same
thing with the motor at the top of the belt
is another problem. However, this can be
done by pivoting the motor mounting and
then using a counterweight as shown. The
weight should be just sufficient to keep the

correct tension on the belt,
—W. F. Schaphorst, Newark, N. J.

Leather Cover for Hand Grinder

Made of soft
leather, this cover
will protect the
surface of a small
grinder against
scratches, and if
the grinder is
dropped, the cover
will absorb some
of the shock to S—————— 1
help prevent breakage of the plastlr: case.
A snap fastener of the type used on dress
gloves holds the cover in place.

GLOVE -TYPE
FHAF FASTEMER
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TH.IS simple bookecase is just the thing

to go with maple pieces in your home,
and it can be built and assembled with
ordinary hand tools. While the whole piece
can be made of maple, you can save on the
cost by using maple for the sides and top,
white pine for the shelves, and plywood for
the back. The shelves and back are stained
carefully to match the maple. The back is
simply set in between the sides to make a
S
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snug fit and then screwed to the
rear edges of the shelves. If de-
sired, it can be set in rabbets ecut
on the inner edges of the sides, and
fastened to both sides and to the
shelves with 3i-in. flat-head

OCTOEER, 1941

SCREWS
COUNTERSUNK

PATTERN FOR TOP SCROLL|

screws, which gives the necessary
rigidity. The scroll at the top is
easy to cut with a coping saw.
Both this and the trim at the bot-
tom have mitered corners. After
careful sawing, a hammer and
chizsel will groove the sides to take
the shelves, which are serewed in
the grooves, the screws being
countersunk and plugged to hide
them. The case is finished with
maple oil stain and clear varnish.
If you desire a reddish maple
shade, add light mahogany oil
stain to the maple stain. Follow
the stain with a coat of shellae and
two coats of rubbed-effect varnish
as desired, sanding lightly between
each coat. Rubbing with rotten-
stone will increase the rubbed ef-
fect besides removing dust specks.
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Chain Underneath Closet Shelf
Holds and Spaces Hangers

You can increase space in your closet
considerably by suspending a chain un-
derneath one of the shelves to support
clothes hangers. Screw hooks or eyes can
be used to attach the chain, after which the
hooks of the clothes hangers are slipped
into links to space them as desired,

Cart Sprinkler for Golf Greens
Applies Poison or Fertilizer
Used for distributing poisons or liguid
fertilizers on the greens of the Old Hickory
Golf Club of Beaver Dam, Wis,, this sprin-
kler has given excellent service. The front

axle and wheels of a junked car are fitted
with a welded frame, which provides han-

= -

dles and a cradle for an old oil drum. A
valve and a sprinkling pipe at the lower
end of the drum spread the liquid.

Old Tire Rim Sunk in Ground
Provides Boat Anchorage

Partly buried in
the bank of a lake
or stream, an old
auto tire rim pro-
vides a good an-
chorage for tying
up vour boat. The
rim will last much
longer than a
wooden post or
large stake, and
the boat chain
cannot be slipped
off when it is wrapped once or twice
around the rim and locked with a padlock.

Crayon ""Polish” for Shoe Soles

After cleaning a
pair of white
shoes and acei-
dentally smearing
some polish on the
soles, I found that
ordinary brown
polish did not cov-
er the white, and a
damp rag only
smeared it. Hav-
ing a wax crayon
at hand, I rubbed it over the spots several
times and covered them completely.

—Nick Destefano, West New York, N. J.

Grip on Scrub Brush Improved
By Half of Rubber Ball

If vou have oc-
casion to use a
heavy scrubbing
brush for long pe-
riods of time, try
cementing half of
a sponge-rubber
ball on the handle
as indicated. The
rubber provides a
cushion for the
palm of the hand and relieves much of the
strain caused by gripping the brush.

HALF OF
SPONGE -
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By Rollin H. Wampler

Two window boxes, one for entrance
of air and the other for exhaust. Both
keep out rain and are insulated to
eliminate disturbing outside noises.
Air, drawn in by electric fan is passed
through a screen to keep out insects

SONTROLLED ventilation without the

annoyance of outside noise is inex-
pensively supplied in your sleeping room
if you use a couple of window units like
these, The rale of alr change is variable,
so that the air may be changed rapidly in
hot weather and as slowly as desired in
cold weather,

The system consists of two units: an in-
take, Figs. 2, 3, and 10, for one window, and
an exhaust, Fig. 4, for another. Fig. 1 shows
the units installed in a bedroom, The in-
take unit forces the fresh air into the room,
giving it a positive pressure so that the
stale air escapes through the exhaust unit.
However, if the intake is closer than 3 or
4 ft. to your bed it may make an objec-
tionable draft. In this case, either reverse
the motor or the pitch of the fan blades so
that the fan exhausts the air and produces
a negative pressure. This induces fresh air
to enter through the other unit and at the
same time eliminates the draft around the
motorized unit. A rheostat controls the
spead of the motor.

Construction throughout is of water-
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proof plywood and joints are fastened with
screws and sealed with waterproof glue.
Figs. 5 and 6 show the construction of the
intake unit. It consists first of a plywood
partition that fits tightly in the window,
and is adjustable lengthwise by means of a
slotted wing attached with three bolis. A
10-in. exhaust-type fan is mounted in the
partition on pieces of rubber to eliminate
vibration. Over the fan is built a box with
removable lid to allow access to the in-
terior. Air enters through a screened
opening in the underside of the box,
as seen in Fig. 6. The top is covered
with a piece of sheet zinc as a fur-
ther protection. If desired, an air
filter ean he substituted for the
sereen in both units, to minimize
the entrance of dust and pollen.

On the inside of the partition is
built the sound-absorbing box. It
iz lined entirely with %5-in. sound-
absorbing wallboard, and has two
baffles of the same material so ar-
ranged as to make the air flow over
one, under another, and up again
to the exit.

POPULAR MECHANICS



INSIDE VIEW OF INTAKE UHNIT

Fig. 7 shows the rheostat arrangement
at the end of this box. It consists simply
of a socket into which iz serewed an at-
tachment widely used to dim an eleetrie
light bulb to any desired degree of bright-
ness. The unit is fastened into the window
by means of six brass angles, Fig. 11.

The exhaust unit is constructed in a
somewhat similar manner except that no
fan is used. Fligs. 8 and 9 show details of
its construction. In this case a rectangular
hole is made in the partition that fits in the
window. Sereen is fastened over this hole
and a box is built over the outside to keep
out rain. A sound-absorbing box with two
baffles is built on the inside, The opening
into the room is at the bottom of the box
and is fitted with a hinged door, which is
closed when the system is not in use, as is
the deflector on the intake unit. The main

purpose of this exhaust ventilator is to ab-
sorb sound. It is not necessary if you only
wish to introduce fresh air into the room
and sound absorption is not an object.

Wheelbarrow Ash Tray Is a Novel Addition to the Den

A wheelbarrow built in
miniature makes an un-
usual ash tray for use at
your card games. Or, if
desired, it can be used as
a tidbit tray. The wheel,
handles and legs are made
of maple, and the body
consists of two pieces of
sheet copper shaped as

shown in the squared di-

L PE__ BAACKITS .

agrams and assemhbled

with tiny copper rivets. L
A coat of clear lacquer sn!lnts_ap T

will prevent tarnishing of 7 “'\

the copper after it has

i
L

|

heen polished and the AR

wooden parts can be

%
A

waxed, varnished or

1" SQUARES

(1]

stained to suit—Fred

i

Coffman, Columbus, O.
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Towel Rack in Clothes Locker
Saves Space

"In order to save space and make it easy
to remove clothes on a hanger from a small
locker, one workman utilized a towel rack
of the type having three or more pivoted
arms. The rack was screwed to the inside
surface of the locker near the door so that
the garment he desired could be moved
outside of the locker by merely swinging
the arm. It will, of course, be necessary to
form hooks on the ends of the rack arms so
that the hangers will not slip off the ends.

Lathe Tool Rest Is Adjusted
With Stepped Gauge

To set a woodturning-lathe tool rest
guickly and accurately at the correct
height for the work, I use a little three-step
wooden gauge.
The height of the
lowest step is such
that when the

- : | gauge is inserted
ﬁg 2 oww| under the rest

e, Fﬁ}"“ | support and the
T~ 7| set serew loos-
{ kf?ﬂ . ened, the vertical
— ot sliding red will
[ 1\‘\,«-‘”{5‘&[@ contact the gauge

and bring the top
edge to the center line of the lathe. The
middle step being 15 in. higher than the
first one, locates the rest 15 in. above the
center line which is good practice for work
of small and medium diameter. The third
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gtep is Y4 in. higher than the firet and sets
the rest for larger work. In case the ver-
tical support rod of the rest does not pro-
ject at the lower end, a piece of steel rod
may be used with the gauge to temporarily
extend the support rod.

—W. C. Wilhite, Carlinville, TIL

Slipping of Yardstick Avoided
By Soaping Underside

When using a
vardstick or
straightedge as a
guide in cutting a
large pane of
glass, rub the un-
derside surface
with a cake of
laundry soap. This
will help prevent
slipping of the
guide so that a straight score can be made
with the glass cutter. Brown socap is best
as it has a tendency to adhere to the glass
better than other types.

TARDSTICH

Tracing Wheel Aids in Caulking
Seams of Leaky Boat

If vou have no special tool at hand when
the seams of your boat need caulking, you
will find that a dressmakers' tracing wheel
will serve the purpese. A tracing wheel
can be purchased at most drygoods stores.

¥
TRACING i
WHEEL

CAULKING ™
HATERIAL %}u\ -

o
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Small Photo Printer of Plywood Is Easy to Make

Particularly suited to the needs of ama-
teur photographers who must do their
work in small apartments or darkrooms,
this printer is assembled almost entirely of
plywood. It occupies only a small space
and handles negatives up to 5 by 7 in. Fin-
gertip control of the two printing lights is
provided by a toggle switch mounted on
the lamp box as shown. A spring hinge on
the handle keeps it in an upright position
when adjusting negatives. Special care
should be taken in cutting and fitting the
parts, especially those that make up the
lamp box, to make sure there are no light
leaks at the joints. The exterior surface
can be either stained or painted.

=y

1

1
|
E5-W - EW
ampen [ SWITCH |
AP
o
1 110-VOLT LIKE

INSIDE PAINTED
WITH ALUMINUHM

SWITCH T}
FOR AHEER
BULE |
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By Thomas P. Lake

‘ "OU don't have to miss pictures if nat-

ural lighting is inadequale, because
flashbulbs make it possible to take those
hard-to-get photos. Take for instance a
scene such as the interior of a dark dugout,
Fig. 1. The interior was lighted by a flash
while the outdoor hackground as seen
through the opening was lluminated by
sunlight. Other examples where flashbulbs
are used to advantage are, unusual day-
time outdoor effects, fast action photos,
night scenes, interior studies and home
portraits,—all within scope of the average
amateur photographer. Where persons are
the subjects of photggraphs as in portraits,
flashbulb llumination has a distinet ad-
vantage over photoflood lamps, because the
focusing and arrangement, which are more
or less tiring to the subjeet, can be done
under ordinary lights.

There are two methods of taking flash
pictures. First comes the open-flash meth-
od, in which the bulb is flashed while the
camera shutter is kept open. Then there is
the synchronized-flash method in which
the shutter is automatically =:-pened :]t'l]._"f a
portion of the duration of the Aash. The
first method is limited to situations where

POPULAR MECHANICS
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those
about Y5 second is fast enough to stop mo-
tion, and where there is so little natural
light that a “bulb” (hand-opened) expo-
sure will not overexpose the film. The sec-
ond method can be used in daylight as the
exposure is limited only by the available
shutter speeds of the camera,

Equipment needed for open-flash photos
includes film having a fast panchromatic
emulsion because of the high red content
of flashbulb light, a triped or other suitable
rest for the camera, a hand flashgun or a
socket with a switch and
reflector to be used in the
regular house circuit, and
a few flashbulbs, The
camera shuiter must be
capable of being set for
either “bulb” or “time”
exposures. For portraits
as in Fig. 2, it is best prac-
tice to use two flashbulbs
set in the positions indi-
cated in Fig. 3, as this ar-
rangement will produce
some shadow effects that
are far more pleasing
than results obtained by
using only one flashbulb
near the camera, which
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produces flat lighting. Pose the subject
comfortably so that it will be easy to avoid
motion for a few seconds. Place the cam-
era on a tripod or other rest and compose
the picture to get the best arrangement,
holding a bright light such as a flexible
desk light in the position the flashbulb will
occupy. It need not be held near the cam-
era but can be placed to obtain such inter-
esting light and shadow pictures as the
fireplace lighting effect in Fig. 9. Two
flashbulbs on the same scene will produce
a picture like that shown in Fig. 10. Simi-
larly, two bulbs were used also in taking
Fig. 4, their position being indicated in Fig.
5. When taking pictures like these it is
often a great help to place a sheet of white
cardboard outside of the camera range so
that it will reflect some light into the deep
ghadows, which prevents them from bhe-
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coming too black. However, for
yvour first pictures it is advisable
to follow the simple procedure of
holding the bulb a little above and
to either side of the camera, Care-
fully measure the distance from
the subject to the flashbulb, from
which you can determine the
proper setting for the lens dia-
phragm. All makers of Aashbulbs
furnish accurate tables for this
purpose, which are available
where the flashbulbs are pur-
chased. After setting the dia-
3 phragm, measure the distance
al from the subject to the film (back
2 of camera), and set the focus.ac-
cordingly. Then take a flashbulb
and insert it into the flashgun,
which may be an ordinary flash-
light case adapted to hold medi-
um-base bulbs and equipped with
a suitable reflector. Turn off or
reduce the lights in the room to
avoid exposure from these
sources, and when ready, make
the exposure by first opening the
shutter, Aashing the bulb and then
closing the shutter, A variation of
the open-flash method is a combi-
nation of time exposure with a
flash. In this case the normal light
makes ils impression on the nega-
tive during the time exposure,
while the light of the fashbulb,
usually directed on some object
not receiving enough light from
the mormal sources, is superim-
posed at any time during the time exposure.

Flashbulbs require only a few wvolts to
ignite but in this connection it should be
remembered that low-voltage currents
drop when run through long lengths of
wire. When the bulb must be flashed from
a position that makes it necessary to use a
length of wire 20 ft. or longer, it is advis-
able to use fresh dry cells and to increase
the voltage by adding another cell—a 3-cell
flashgun. Many photographers use regular
household current to flash their bulbs, us-
ing a pushbutton switch on an ordinary
extension cord.

Synchronized flash pictures are possible
by the development of flashguns that trip
the camera shutter when set for a high
speed, so that it is opened and closed at the
peak of the flash. They consist of a bat-
tery ecase, which is usually fitted with a

.

POPULAR MECHANICS



socket for the flashbulb and a re-
flector, and a switch connected so
that it opens the camera shutter
either by a mechanical or an elec-
tromagnetic trip. If you are going
to purchase a flash synchronizer,
any good dealer will be able to
recommend the type best suited
for your camera, Pictures may be
taken with a synchronizer in much
the same way that they are taken
with a hand flashgun, with the
exception that the shorl expo-
sures eliminate the need of a tri-
pod. Synchronized flash is used
where you want to “freeze” action
as illustrated in Figs. 6, 7T and 8. In these flash at high shutter speed, caught the
cases the exposures were of exceedingly thrilling basketball play in Fig. 6, where
short duration. Notice how a synchronized one player is entirely off the floor.

Guide Print Near Developer Tray Aids in Judging Tones

Difficulty encountered by most amateur -
photographers in judging, by the light | '
from a safelamp, when a print has been
developed sufficiently, can be overcome by
the use of a guide print set up near the
developing tray. Make a good glossy print,
developing it for a full range of tones, and
squeegee it to a piece of glass. Place the
glass so it will receive the same illumina-
tion from the safelamp as a print in the
tray. Full development of prints is assured
by comparing them with the guide print
until the same depth of grays is secured.
—Kenneth Murray, Colon, Mich.
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‘Space in Camera-Case Lid Used
To Stqre AccEs-:snries

"
CAMERA CASE ELASTIC STRIPE
s s~ R T 2 L IPUF i s & AR |

There is considerable space in the lid of
a camera case like the one shown, which
can be used to store several accessories.
These are held in place by strips of black
elastic, fitted with grommets and screwed

to the inside of the lid. Of course, the ac-
cesgories are arranged so they will not in-

- terfere with the contents of the case when

the lid is closed.
—W. C. McHenry, Washington, D. C.

Waxed Reel of Developing Tank
Makes Film Loading Eas?

Before you load
the next roll of
film in vour de-
veloping tanlk,
wax the grooves
in the reel. To do
this, roll a piece of
waxed paper like
a bread wrapper
into a convenient
shape and run it around the grooves of the
reel. Then the film will slide in with sur-
prising ease without catching or buckling.

—R. M. Thigpen, East Falls Church, Va.

Set of
Ten Plans

Available
for $2.50

“BREIFFER"—IDIE in I823: I4-1L outboard runabout
thh:t-tu;“bu“?.uﬂtetnr I.“unw #40. 54-in. hﬂ;& w-fali%
abaou . rries flye passe 2 o
i to 24-bp. outboard. 6 prints SLSG. i

"ROAMER''—765 te 770: Qutboard cabin -r.'rniur 18 ft.
m“f. 66 In. beam, Requires outboard motor of 20 to
p. Bet of six prints §1.50,

“HI-HO." 14-FT., FAMILY RUNABOUT—B40
Powered by 11 to 22 hp, outboard or lltht. mbna.rd
motor, Beam 58 in. Set of six prinks $1.

"ARROWHEAD" BLODF—044 to 351: A La.ﬂt and able
sallboat thot handles mllrlf and can be built by average
craftaman as ribbed hull is ruv.‘..hbd GVEE 'lm'm
Ovar-all length 1s 21 ft., beam t. 11 in. Accom
modatez up lo 10 persons, Weighs a.'bou: TS0 lba. E-Et
of B prints !-‘!,lu.

Build “Falcon”—18-Ft. Runabout or Cruiser

Address Plan Service, Popular Mechanics Magazine, 200 E. Ontario St., Chicago, IllL

This sleek, roomy, modern croft incorporates
the latest duvelupmunis n boat tnnﬂ‘rul;ﬁnn,
and the method of building eliminotes many
troublesome problems that confront the aver-
age novice. It is powered by on inboard mo-
tor (5 to 20 hp.}; makes a speed of 17 m.p.h.
with o 20 hp. motor; seats eight possengers;
has a &&-in. beam, a 12-in. droft and a fotal
depth of 42 inches.

Construction was completely deseribed in
the April to and including September, 1941,
issues of Popular Mechanics Magazine. These
articles show and tell how to build it as a
runabout and how to add a cabin. If you do
not have copies of these issves, they con be
obtained for 25 cents each or the set of six
for $1.50. Order the plans by number—Nos.
1070 to 107% incl. These give summary of
procedure and the material list. Both plans
and back issues sent postpaid for 54.00 and
can be returned if you are net fully satisfied.

“BEA BAUCER"—#83: Lightweight sailboat. h
815 ft. Beam 4 fi. Deck bobttom and sides are 3/168-
in. plywood, Just the thing for small lakes. 25e.

15-FT. ROWBOAT—44: Flat bottam, all I
Heavy transom rurldl:rd to carry aumm“mrmr,
Coversad forward k. Has three seals, 25¢,

12-FT. UTILITY ROWBOAT—T07: Flat bottom, four
seats. Very sturd i-' design, P!m: for boat lvery Tental
purposes on smal

CANVAS-COVERED IA‘!’JI—HE mnd #28: Light frame=
work covered with canvas. 17 It in length and weighs
about 40 1bs, One-man size. Two prin

16-FT. CANOE—&11 and 812: csmd.lan type. Has eadar
planking wurnd with canvas, Ste on water and
BALY tu&a g, J3-im. Dearm, I'E‘!ll‘lt. to B0 1ba. Two
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One-Man Telescoping
Antenna Mast
THIE’- gimplified form of the popular

homemade telescoping antenna mast is
inexpensive and easy to build. It has the
advantage of one-man operation, easily
extends to a height of 32 feet, and, when
lowered the top pulley can be reached with
a 16-ft. ladder.

The main mast consists of a hollow
square box, a cross section of which is
shown in Fig. 1. This is made of four
straight 18-foot lengths of 33 by 334-in.
pine. Give the inside surfaces of the
boards a coat of paint, and use 2-in. gal-
vanized nails spaced about 4 in. apart.
When completed give the outside two or
three coats of paint.

Bolt the strap pulley close to the top end
of the box so that the pulley comes above

. the top as indicated in Fig. 3. The strap-

iron mast withe, detailed in Fig. 1-A, has
three eves welded in for guy wires, and is
bolted around the pulley strap. The top
mast member consists of an 18-foot length
of clear spruce 2% in. square. Give this
2 or 3 coats of paint and fasten a smaller
3-eye mast withe to the top end, and a hal-
yard pulley to one of the eyes. Bore a hole
through the stick a few inches from the
bottom for fastening the end of the small
steel rope as indicated in Fig. 2; also run a
bolt through the main mast for the bottom
of the top mast to rest on. The guy wires
are anchored 10 ft. out from base of mast.
See Fig, 3 for complete installation details.

SLETIONAL WIEW OF
THE HOLLCW  MAST
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By Alfred Crossley

I_ ERE is a general-purpose ten-watt

powWer amplifier system that is com-
pletely portable as it is independent of
power lines for operation. However, when
not required for use in the field, it is an
excellent performer indoors on the regular
110-volt 60-cycle line. Simplicity of con-
struction, ease of operation, and low cost
consistent with good results, are points
that have been well considered in the de-
sign of this flexible sound system. Nu-
merous outdoor applications will present
themselves to the builder as 10 watis of
audio power, free from distoriion, avail-
able from a compact portable unit that can
be placed in service instantly by merely
clipping a short cable from a built-in vi-
brator power unit to an ordinary 6-volt
storage battery, has many possibilities.
The school coach will find it useful in di-
recting football practice and other field
and track activities, Salesmen, auction-
eers, musicians, political speakers, camp
instructors and entertainers all find a bat-
tery-operated syvstem of this type wvery
useful, Indoors, on power line operation,
it serves in small auditoriums for audi-
ences of from 600 to 700 persons. Ideal for

= puotio ifvi tringed instruments, record
""H.TLIACEEI. amplifying string
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SOUND SYSTEM

WORKS FROM 6-VOLT
STORAGE BATTERY OR
110-VOLT A.C. LINE

players, radio tuners and sound effects for - T -
home movies and amateur theatrieals. :

The 5-tube high-quality 3-stage ampli-
fier has a phase inverter and a modern
push=pull output stage, This unit iz assem-
bled on the metal base detailed in Fig, 1
and a complete pictorial wiring diagram is
given in Fig. 2. Every connection helow
and above lhe base is clearly indicated in
Fig. 2; and the schematic eircuit diagram
appears in Fig. 3. The power transformer
and filter choke are Stancor products. A
Mallory-Yaxley No. SP033764 tvpe EL
3-pole double-throw switeh serves to
change quickly from 110-volt a.c. line to
6-volt vibrator battery operation: see Fig.
2 and photos D and E,

An “Electro” model 5.P.2500 synchro-
power vibrator power supply unit fur-
nishes the required filament and plate

{Continved to poge 182}
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Capacity Bridge Costs About One Dollar to Build

LIME
PLLG A

EWITCH WUMERTA N VALUE

10,000 GHMs COMDEMSER

NDW you can measure the capacity of
those fixed condensers of unknown
value that you have in your junk box and
put them to work in your next receiver.
Only a few radio parts are required for this
simple instrument which is based on the
well-known bridge circuit, using the 60-
cyele a.c. house voltage for a signal source.

Capacities from .0005 mfd. to .5 mfd. of
both the tubular paper and molded mica
condensers may be measured within an
accuracy of 20 percent. The ls-watt fixed
resistors and .5 mfd. paper tubular con-
denser are the usual inexpensive type ob-
tainable at any radio supply house. Great-
er accuracy may be obtained by using
closer tolerance resistors and condenser;
however, for other than laboratory use,
greater accuracy is not necessary. The
range selector switch may be any small
single gang, 3-contact rotary switch. The
potentiometer used in the original model
is an LR.C. type W10,000; however, any
good 10,000-chm wire-wound variable re-
sistor may be employed if it ha$ uniform
resistance, without taper. Two insulated
type phone-tip jacks, a volume control
plate marked 0 to 10, and 2 pointer knobs.
complete the radio parts required.

All parts are mounted on the sheet metal
panel as shown in the simplified wiring dia-
gram, Fig. 2, and photo B. The instrument
is housed in a small wood or Bakelite case
3% by 2% by 1%s in. A schematic circuit

diagram is given in Fig. 1. Use spaghetti sleeving on the
resistor and condenser leads to prevent shorts.

The range switch dial was cut from a calling card and is
fastened under the nut that holds the 3-point switch. Mark
the dial at the three mulliplier positions shown in Fig. 2;
reverse sequence for top view as in photo A. In operation,

connect the test clips to the leads of the

THSULATED PIbN

REE R A PANEL =
BOTTO™ 'l'ilL'lEa 'ﬁ ﬁl

condenser to be measured, plug in the
phones and insert line plug in an a.ec.

(Continued to poge 184)
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HINTS

{A) Designed for either desk, wall ar in-

strument-panel mounting, this sturdy and
r handles uvp to 5
Speech reproduction is elear and
erisp, over-riding high room noise levels.
The desk-wall type is enclosed and pre-

vided with tilt adjustment and base

compact P.M, spea
watts,

k?l
{B] Substitution resister
tester gasily made with o
single 50-watt 100,000-
shm wire-waund resistar
: dssembled on a weed
w4 bassbeard with contact
slider. Serves for deter-
5  mining the correct resistor
ﬂ value to employ in any
radio efreuit. Providing a
temporary substitute for
voriows resistance values
under operating condi-
tions. (C) lnexpensive

wave meter is accurately
ibrated for all amateur
bonds from 10 ta 160 me-

+ ters. Hos band switch
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(E) Compoct and easily portable, the

battery-operated bmuﬂu‘hei:i'ﬁiii
nal generators shawn in Figs. T an

are espacially vseful for troubite—sheal-
ing in outomotive receivers. Unit Fig. 1
iz 6% by 4% In. square and weighs
4¥: pounds with batteries. Unit 2 is o

pocket variety multivibrater type

{F} Simple folded ultrahigh

frequency antenna cut for
213 moter operation. Heavy

(Decok Aados
=

afion. (H} Auf?’nmic line-voltage regulator

bare copper wire, or copper tubing
of small diameter, is bent info a
double hairpin 5o thot tha ends
meet across a 2-in. space; 3-in. par-
celain stand-off insulators support
this on the top of the "T.” Space
feeder wires 2 in. apart and fasten
with stand-off insulators and 2-in,~
spreaders. (G) Cordboard bexds
lined with tin foil make geedsub.
stitutes far aluminum cop-Shields.
Ground foil to metol chassis

(D) Mon-spillable 2-valt storage battery

pawers this puﬂuhln;gﬁ@_w =

line the battery is re-thorged during oper-
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Fwe—Tube Superhetemdme

Fanasehall Fans i n f

VYAt
_#

y il | |

1 Eight inches in diameter, and covered
Swith horsehide, this replica of a baseball

% Jhouses a 5-tube receiver with dynamic
o :}peqker and built-in antenna. Mounted on
=% "y Bakelite base with bright metal trim; op-
3 Jerates on 110-volt a.c. or d.c. line supply.
I
« ) 'Radio Compass and Receiver
N g Thi
o) O is compact
~\ il radio compass
Wi 5
A provides small
N o boat owners with

a means for taking
accurate bearings,
and facilities for
the reception of
broadcast enter-
tainment. It also
includes the 1200-
3000 kc. marine
band. Accurate

Leoa: Qi dro

null indications are provided both visually._
by a tuning eye and aurally by headphones.

Operates on 6-volt stora ttery.
¥ dlnt-.-éi t‘:
Three-Band Aviation Portable

Bringing complete radio intelligence
within the reach of all who fly, this port-
able receiver features an extra band for
airways communication, a.c.-d.c. and dry
cell operation, and a built-in interphone
systemn for intercommunication between
cockpits. In addition to a bult-in loop an-
tenna for use on the ground, it also pro-
vides a special plug-in connection for us-
ing an external antenna on board aircraft,
as well as a grourtd connection. Tuning
range provides complete coverage on aero-
nautical and broadeast frequencies. Photo
shows “mike"” and headphones plugged in.

Blueprints covering simplified radie construction ar-
ticles in this ond paost issves are available for 25¢

-each. Many popular tested circuits to choose from.

Original detailed parts lists with names of supply
tources, con be obtained from Popular Mechanics
Radio Deportment upon receipt of postage.

NEXT MONTH—

“DX" Economy Special for Beginners. Although only a handful
of inexpensive radio parts are required to build this simple “breadboard” type re-
ceiver, it is a real distance getter, It employs a single tube that operates directly off
your power line; B-battery requirements are taken care of with a 27¢ “C" battery.
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2. SHOP NOTES

By CARL W. BERTSCH

HIS combination workshop unit fea-

tures an 8-in. saw having a 30 by 36 in.
table that tilts 45 degrees, Fig. 1, a swing-
ing saw mandrel, and a direct-drive disk
sander. A li-hp. motor operates both ma-
chines as shown in Fig. 2.

Construction begins with the stand.
From Fig. 7 you can see clearly how it is
put together with 33-in. carriage bolts. All
stock measures 2 by 3 in., and note that the

upper ends of the legs are notched for rig-

idity, The position of the two-piece front
and rear trunnion supports can be marked
at this time, and the holes drilled, but it is

OCTOBER, 1941

best not to bolt them to the stand until
after the complete trunnion assembly has
been attached. The saw hinge support, de-
tailed in Fig. 5, is set 43 in. in from the
end of the rails between which it is bolted.
Now for the trunnions and their slides.
Make these of 34-in. birch or maple and
take pains in laying them out from the pat-
tern given in Fig. 8, The concave edge of
the slide must make a perfect rubbing fit
with the trunnion, and the curved bolt slot
should equal the curve of the trunnion so
that the latter will not bind. To the back
side of each trunnion and its slide, guides
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of ¥s-in. hard-pressed board are fitted as
shown in Fig. 6. These are cut as indicated
to overhang the edge of the trunnions 1 in.,
forming a lip which overlaps the slide. Use
flat-head screws for attaching the guides,
countersinking the heads flush with the
surface, The trunnion-bolt holes through
the supports are bored 3¥s in. down from
the top. In locating the holes for bolting
the slides to the trunnion supports, place
the trunnion on iis bolt and then with a
thin cardboard shim between the slide and
the support, center the slide beneath it and
clamp the latter temporarily to the sup-
port. When you have the slide adjusted so
that the trunnion works smoothly, drill
four holes through both pieces for l4-in.
bolts. A semi-hard brass strap attached to
the edge of each slide to bear against the
edge of the trunnion (see side view Fig. 8)
takes up the thrust of the table when tilted.
In place of the cardboard, thin washers are
used on the bolts to provide the necessary
clearance.

Fig. 3 gives a general idea of how the
blade is raized and lowered. Essentially, it
consists of a swinging mandrel which is
elevated by a lug traveling
on a vertical spindle, Fig.
10 shows how the block is
made up of two pieces of
oak which are recessed to
house the tenoned ends of
a turned lug. Dimensions
for the block and the lug
are given in Fig. 11. The

While hordweod such os birch or ook mokes the
best stand, commen fir or white pine will do. Both
side rails should be notched ot once to assure iden-
tical spacing of the cross rails. The toble con be
of solid maple, or simplified by wsing a plyweod
panel. An B-in. blade gives maximum cut of 2% in.

POPULAR MECHANICS
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LEVER HUT

latter should move
freely in the routed
opening with very little
gside play. Standard
bronze-bushed pillow

blocks set end to end ABSEMBLY OF 56w

SUPPORT
serve as a bearing for
" L
the saw mandrel and as H’_o J!::-. E—""t— A% —"'r"'|
a hanger for pivoting Jf O HOLEY Vo, 5

the block between the o flh_‘—'”'l')'f-mﬂ ';:.nnmm.:{ BaLY
arms of the saw hinge support. See Figs. 5 i
and 7. The exact position for mounting the
pillow blocks is given in Fig. 11. To align
each pair of blocks it may be necessary to
shim them with thin pieces of metal. Fig. 4
details the saw mandrel which can be made
by threading the end of a length of stand-
ard steel shafting and fitting it with a
flange. Collars are used on the mandrel at
each end of the bearing. The mandrel
block must swing without side play and
for this reason the holes in one of the flat-
iron arms of the hinge suppoert should be
glotted to permit adjustment. The vertical
spindle passing through the lug is twned
down at the upper end to engage a hole in
an L-shape bracket atlached to the trun-
nion support, while at the bottom it is held
by a pillow block which is fastened to a
cross rail. See side view in Fig. 8. By
means of steel miter gears the shaft is ex- :
tended throush a second pillow block to e ' = =
the front of the stand and fitted with a @ @ ¥ E
handwheel which can be made from a small g — | Ot W
sanding disk. A simple arrangement for @ (@ @ ""!'1"'{

locking the shaft is shown in Fig. 9. Now L ‘--H-"';-’

for the table and fence. The former is built FW @

up of random widths of maple, using dow-
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o

.
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els and glue. The blade opening
is cut to the size given in Fig. 15
and is fitted with cleats to support
a metal insert plate. After this, 35
by #3-in. grooves are cut in the
surface on each side of the blade
opening to accommmodate a stand-
ard miter gauge and then cleats
are screwed to the underside as in
Fig. 13. The underside of the table
above the 2-in. mandrel pulley
must be recessed to clear the lat-
ter when the blade is raised to its
maximum height. The table is at-
tached to each trunnion with three
flat-head screws, aligning the:
grooves so that they are parallel
with the saw blade. The T-sguarc
fence is undercut to ride the table
at three points. Figs. 12 and 14
show how bolts and wingnuts are
fitted at the front and rear to
clamp it in position. With a
T-bevel set at known angles, the
zeale on the front trunnion can be
marked for degrees by holding the
bevel in contact with the table
and the bhlade. A lock pin fitted
through the front trunnion per-
mits the table to be returned
quickly to a horizontal position
without need for checking the an-
gle each time,
The framework of the sander
and its tilting table, which is prac-
tically the same as the saw, is de-
tailed in Figs. 16 to
19. Fig. 17 shows
how the motor is
mounted on a
standard motor
rail and fitted with
a shelf on which to
set when it is not
belted to the saw.
Hatr-Laprep] A 4-in. pulley on
A a 1,750 rpp.m. mo-
tor drives the saw
at correct speed.
Three or four
coats of clear lac-
gquer or shellae

will give the tables

SIDE VIEW
TABLE LEQ —

a smooth surface,
Rub each coat
lightly with No.
5-0 sandpaper and
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Centering Work in an Independent Lathe Chuck

Micrometer collars on the eross-feed
screw of a machine lathe can be used as an
aid to center work in a four-jaw chuck. To
do this, first center the jaws on the work
as nearly as possible by watching the rela-
tion of the jaws to the circles cut in the
face of the chuck body. After this has been
done, the amount that the work is off cen-
ter can be seen by rotating the chuck with
vour hand. This off-center condition can
be eorrected somewhat further by loosen-
ing the screw holding the work away from
center and tightening the opposing serew.
To finish eentering the work accurately a
tool holder is reversed in the tool post so
that the smooth end can be brought up
against the work by means of the cross-
feed screw. Before doing this, however,
the chuck must be turned so that one pair
of jaws is horizontal. Now, note the read-
ing on the scaled collar of the cross-feed
screw, then back off the tool and take an-
other reading with the chuck turned ex-
actly one half revelution. The difference
between the two readings is twice the
amount that the work is off center. The
chuck jaws can be adjusted to bring the
work to center, as an accurate check of the
movement can be made by readings taken
from the cross-feed screw movement.
When the work is centered in one direction,
repeat the operation with the other pair of
jaws.—John M. Avery, Holley, N. Y.

Bottomless Pail Raises Paste Bucket for Paper Hanger

Y

B ol
BOTTOMLESS PAIL

OCTOEER, 1941

Instead of setting his paste bucket on the
floor where he has to stoop to reach it, one
paper hanger places it in an inverted pail
that has the bottom removed. The bucket
wedges in the bottom opening of the pail
so0 that the two may be carried as a unit.

Flypaper Stapled to Cardboard
Is Moved About Easily

To keep sheets
of flypaper from
being blown about
and to make them
easy to move
around, a grocer
clips themto lids of
cardboard boxes
with paper staples.

BOX LID




Basket Held Under Grain Spout
By One Hand When Filling

The difficulty of holding a large basket
under a grain spout and operating the
shutoff slide can be overcome by attaching
a hook and strap to the spout as shown.
The hook supports one side of the basket,
leaving one of the workman's hands free
to operate the slide.

One Man Crosscut Saw Started
With Aid of Iron Pin
A woodsman who works alone with a

one-man crosscut saw solves the problem
of starting the saw to fell a tree by using

10N PiM

an iron pin as indicated. This is driven
into the tree horizontally at the point
where the saw is to be started. In this way,
it serves as a rest for the back of the saw
which then can be started true with ease.

—Charles H. Carr, Youngstown, Pa,

Horseshoe Paper Weights Permit
Removal of One Sheet

In print shops
and other places
where paper
sheets are often
kept in stacks,
horseshoes make
good weights to
keep the papers
from blowing
about. If the
shoes are placed on the stacks with the
calks projecting over the edges as shown,
one or more sheets can be removed with-

out the weights being dislodged.

Pencil Erasers Provide Cushions
For Test Tubes on Rack

To avoid the
possibility of
breaking test
tubes when drop-
ping them over
pegs for storage,
use cheap lead
pencils for pegs.
The erasers of the
pencils provide
cushions on which
the tubes drop.

LEAD
PENCILS

Sack Held Open With One Hand
While Sweeping Workbench

Nailed to the
underside of a
workbench, two
empty thread
spools will help
you hold a sack
open to receive
dust and shavings
while cleaning the
bench. Inthisway,
only one hand is required to hold the sack,
leaving the other one free to use the brush.

POPULAR MECHANICS



Drop Front of Cabinet Forms a Drawing Table

.

-+ FRONT ANU BACK ~_
. W PLYwoOoD

- — E

Craftsmen will find that this handy
wall cabinet keeps T-square, triangles,
drawing instruments and paper all to-
gether for instant use. The front, which is
hinged along the boitom edge drops down
and becomes a drawing table that can be
adjusted to any convenient angle by means
of telescoping legs. These are hinged to
the outside of the front at the top. They
hang flush against it when the front is
closed and are supported on two small
blocks when it is dropped. The cabinet is
made of 1% or 55-in. plywood, except the
sides, shelf and the cleats inside the front.
Window=gash locks located at the top are
used to hold the front closed, while pins
set in the edge of the sides, near the top,
fit into ferrules pressed in the front to keep
the latter in alignment when closed. A
drawing board is serewed to the insgide of
the front, the shelf being set back to pro-
vide space for it when the cabinet is closed.

Changing a Typewriter Ribbon

To aveid soiled fingers when changing
typewriter ribbons, slip on a couple of old
rubber finger cots, which are commonly
used to thumb through a stack of paper.
They keep the fingers clean and provide
a better grip on the ribbon.

OCTOBER, 1941
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CABINET WHEN CLOSED

Rubber Ball Pads Small Plane
For Comfortable Hand Grip
fortable pad for

HOLLOW RUBBER Slit along one
g . aaLL -
the palm. A

side to slip over
the iron of a small
sponge-rubber ball can be used for the
same purpose, and will provide a firmer

plane as shown, a
hollow rubber ball

grip than that produced by a hollow ball.
147
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Iwo SPRAY

Large one enables covering surfaces
seven times as fast as with a brush.
Small one is adjustable for narrow
widths, fine lines and delicate shading

By Alexander Maxwell

OF THESE two spray guns designed to

handle all of your paint jobs, the in-
jector type, Fig. 1, is best for small work
or delicate application of paint, while the
syphon type, Fig 8, is used for covering
large areas quickly as it lays a coat of
paint as fast as a man can swing his arm,
With the injector type, as little as a single
spoonful of paint can be handled at a time
for coloring the wheels and trucks of a
F gy model railroad coach, for tinting bric-a-
$xEangshome 5 TNER brac, touching up scuffed woodwork, lay-
ing in backgrounds and shading showeard
work, besides many other jobs of daily
oceurrence. However, a larger paint con-
{ainer is needed for the syphon-type gun;
this is a glass jar that screws into a lid at-
fached to the gun. A spray gun works on
the prineiple of an air blast creating a vac-
uum to draw in a supply of paint which is

o
PAINT CUP
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mixed with the air stream and blown out
in the form of a fine mist. Small changes in
adjustment will give wide wvariations in
performance; it frequently takes consid-
erable experimenting to get correct atom-
izing with a given air pressure and density
of paint. The syphon gun always works
best when there is a slight air pressure in
the jar. The lid must fit airtight, and the
packing nut must not leak. To get pres-
sure in the jar, hold your finger over the
nozzle and pull the trig-
ger momentarily., Air will
bubble up through the
paint in the jar, and upon
testing it will be found
that the paint sprays far-
ther and finer than other=-
wise, If the pressure goes
down before the jar is
empty, repeat but be
careful not to build up
too much pressure, or the
jar may break. The in-
jector works on the same
principle, only gravity
pulls with the vacuum in-
stead of against it. Even
s0, it is always advisable
to dilute paint with thin-
ner before using it. Thinned paint breaks
up into finer mist and is less inclined to
“bounce” when it strikes a surface. Al-
ways clean your gun when vou have fin-
ished using it for the day. Take it apart
and dip in varnish remover. The guns
shown and described in this article are de-
signed to come apart easily and quickly.
After cleaning in varnish remover, rinse
the parts in warm water, and when dry,
reassemble, When removing the needle
from the syphon gun always unserew the
entire sleeve gland. Disturbing the pack-
ing means extra work,

In making the parts for these guns the
machine work is done within close limits
so that the parts will fit perfectly. While
the injector gun, Figs. 1 to 7 inclusive, has
more parts than the syphon gun, its con-
struction is much simpler as there is no
needle, no packing gland, and only one
joint which must fit perfectly. Also, it is
easier to operate as there are no critical
adjustments which must be mastered first.
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The nozzle, Fig, 6, and the air jet, Fig. 2,

T P are both ground to fit. Silicon-carbide

Lﬂﬁ’;\l e "E%?mﬁ ek COMPRESSION dust mixed in Lc:il is used for this pur-
: pose and work is done carefully. A good

2 job makes it possible to spray paint

: in a line so fine that you can write your

peren sieeve o ; { 3 name on the wall. Stock rod and tubing
— e ngcen o] [MEBE  ore used as far as possible and most of
VEARHERS, {,,.—- e _l"r the machine work consists of threading

i : B [ one piece into another, which in most

i ] f”-'-:"'_' cases is done on the lathe. The paint
-~ ' @ | s A cup is a matter of personal preference.
Ensioeom, Fpt—t-=i— It may be large or small, open or closed,
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a glass jar or a metal cone. Production
workers, who use their guns all day

In order to get tight-fitting
parts that screw tegether, o
number of special cutling

long and frequently change from one
color to another prefer a metal cone be-
cause it is easy to empty and refill.

tools like the ones shown
below are made up and very
light cuts are taken

{.‘iEtTIUH
TAFER-BORING TOOL

DRILL ROD TAFERED AND
OHE SIDE GROUND HOLLOW

TOOL FOR INTERHAL
AHD TAPER BORING

0 G
TOOL FOR INTERHAL THREAD
CUTTING

1° CLE ARANGE

| ———

SECTIOH

Goutorr TooL
(14)

To get perfect and delicate control, a
two-finger trigger is used, Fig. 4. The

air jet requires a movement of
g in., and a cam-and-lever ar-
rangement, Figs, 3, 4 and 5,
steps this up to 1% in. at the end
of the trigger, making possible
a vernier adjustment of the
spray. The pistol grip is an-
other matter of personal pref-
erence. The size and shape
should eonform to the hand of
the user. The hand should
close around the grip naturally
with the butt nestled in the
palm. To get a good fit, a num-
ber of handles are cut from
softwood, after which the most
gatisfactory one is duplicated
in hardwood.

On the syphon gun, Figs, 8 to
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16 inclusive, the spray head, Fig. 9, is
turned first. All other parts are fitted onto
it. Securely mounted in a four-jaw chuck,
the head is turned to size, bored and coun-
terbored, then threaded as in Fig. 10. Small
and deep internal threading is done best
with a hand tap used while the work is
mounted in the lathe as in Fig. 11, but the
external and larger internal threads are
cut on the lathe as at the right of Fig. 14.
A well cut thread can be made airtight.
The secret is to take a very thin shaving
toward the last, and when the two parts
will just barely mesh, apply oil and “coax”
them together to remove the burrs and
high spots until the threads slide like vel-
vet, When using machine tools in combi-
nation with taps and dies always make
sure that both have the same cutting angle.
Professional spray-gun makers grind spe-
cial tools for their work, four of which are
shown in Fig. 14, An attractive type of
knurling is possible without a knurling
tool. With the threading tool, a series of
V-grooves % in. apart are cut in the cap,
after which the tool is turned 20 degrees
in the holder, the indexing gauge locked,
and the sharp point plowed across the
grooves like a shaper. As only light cuts
can be made in this way, the carriage may
have to be advanced five or six times to
make the cut as deep as the V-grooves.
With sixty index divisions, the perimeter
iz divided into sixty neat and sharp-edged
rows of squares,
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Parts to be united permanently are sol-
dered. Alloy solder and an electric arc
soldering outfit used as shown in Fig. 16,
will give quick, neat and permanent joints.
All details of construction and assembling
can be obtained from Figs. 9, 12, 13 and 15.
A wooden grip, Fig. 13, is easy on the
hands, and if well waxed allows paint to
be removed from it without difficulty. The
trigger is assembled and fastened perma-
nently in place. When the gun is disman-
tled for cleaning, the handle is removed
and the needle is simply withdrawn until
the point is clear., On a large job it is ad-
visable to pour your paint into a number
of identical pint jars all of which will fit
the lid on the gun, so that they can be used
in succession without filling them until all
have been used. To make an airtight joint,
paper washers and packing may be need-
ed. That which usually comes in a com-
mercial food container lid is satisfactory.

Ends of Band Saw Held Together
By Key-Ring for Brazing

The workmen in
a large planing
mill hold the ends
of band saw blades
together for braz-
ing by using a
large key-ring.
The ends of the blade are pulled through
the split ring, which holds them securely.
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Guard for Transit Plumb Bob
Aids the Surveyor

While surveying for an army camp, a
strong wind blowing off a large body of
water made it difficult to set up the transit
accurately. To avoid this trouble, a canvas
guard was used to shield the plumb hob.
Two long wire pins to slip through hems
in the canvas and into the ground kept the
guard in place,

Wheelbarrow Handles Are Bent
To Protect Hands of Workmen

After several workmen had injured their
knuckles while wheeling material through
narrow doors and passageways, the fore-
man of a crew of workmen bent the han-
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dles of each wheelbarrow inward to aveid
this trouble. Heating the handles to bend
them was done with a blowtorch, using a
rod or a length of pipe in the end of the
handles to get sufficient leverage.

Emergency Screwdriver for Brace
Made From Old Auger Bit
When working

on a job away
from the shop, I '
needed a screw- r

driver for a brace, |
and not having ,
one at hand, made i t
one from an old
auger bit. This

was cut off at the TLAGE
beginning of the ¥
first twist and the
shank was ground down as shown to form
a blade—F. W. Edwards, Barnesville, O,

GROUND

Clamp on Paper Holder Hooked
Up When Refilling

It's an easy mat-
ter to put a new
roll of wrapping
paper in a holder
if the tension
clamp is held out
of the way, leav-
ing both hands
free to handle the
roll, This can be
. done by attaching
a hook to the upper crosspiece so that it
can be slipped over one of the clamp sup-
poris when the latter are raised,

Belt Grips Grinding Wheel
While Nut Is Loosened

Difficulty of
holding a grinder
wheel to loosen
the lock nut on the
shaft can be
avoided by using
a length of flat
belting. The belt
is wrapped around
the wheel and the
ends are held with one hand while remov-
ing the nut with the other one.

BELTING
|
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Tapered Tool Shanks Used in Gauging Holes

Wind ol Teper Taper in Inches, per inch

Morse Mo O o531

g L Q.05

0.0503
00307
.o51w
00323
0. 0522
00511
Browne & Shorpe foperi O.odbé
Jeiren lapard 0.0

G e e R

With the tapered shank of a drill bit,
chuck, lathe center, milling cutter, or other
tool, a hole bored in metal ean be checked
with considerable accuracy to determine
small differences in diameter at the ends,
or two holes can be compared for size.
Thus, in the absence of suitable calipers or
micrometers, the taper of a hole in a spur
gear can be measured. The taper shank
must be in good condition. First spread a
thin coating of bearing blue or white lead
lengthwise on the shank in a strip about
14 in. wide. Insert the shank squarely into
one end of the hole to be measured, and
rotate it slightly, Remove, and renew half
of the width of the blue strip by rubbing it
with your fingers. Insert the shank into the
other end of the hole, and rotate again.

With a graduated scale, measure as accu-
rately as possible any difference in the
spacing of the lines wiped across the blue
area. Use these measurements to deter=
mine any variation, by multiplying the
taper per inch by the line separation in
fraction of an inch. Standard tapers are
given in the table. Actually, for greatest
accuracy, measurements of line separation
should be made parallel to the taper axis
rather than to the taper surface. This can
be done by helding the shank in a drill-
press chuck or clamping it to a lathe cross
slide and measuring with a scale or grad-
uated collar the distance the shank moves
to align first one wiped line and then the
other with a fixed pointer,

—Walter E. Burton, Akron, Ohio.

Dumping Board Saves Labor for Workmen in Feed Mill

OCTOBER, 1941

The tiresome work of lifting sacks of
grain to dump them into the grinding hop-
per at a large feed mill led the owner to
devise a dumping board to make the job
easier. The board consists of a short plank
with two half-round cleats across the cen-
ter and a foot board at the lower end. In
use, the plank is placed so that the two
cleats straddle the edge of the hopper, and
the sack of grain is placed upon it. In this
way the sack is evenly balanced so that it
may be tipped with ease and little possi-
bility of spilling.

—G. E. Hendrickson, Argyle, Wis.
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Qil-Soaked Cloth on Elevator
Greases the Metal Bottom

Where a portable elevator is left set up
between grain and corn harvest season it
is necessary to lubricate the bright metal
bottom to prevent rusting, which ordina-
rily is a tedious job. It can be done easily,
however, by wrapping a cloth around one
of the steel flights and soaking it with eil.
Then, running the flight over the elevator
two or three times after the last load of
grain has been taken care of will thor-
oughly oil the bottom. It is a good idea to
re-pil the cloth each time it makes one trip
up the elevator.

Dividers Set With Micrometer

In mechanical
drawing and in
lithographice
printing, especial-
ly when drawing
ruled forms for
reproduction, ac-
curacy of the line
spacing can be as-
sured by using a
micrometer to set the dividers. For exam-
ple, suppose a space 8 in. is to be divided
into 50 equal divisions. Just divide 814 by
50 and the result is 165 thousandths. Then
set the micrometer to read 165 thousandths
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and adjust the dividers so that the points
will barely start between the mandrels of
the micrometer.

—Frank Wood, Columbia, Mo.

Extra Sponge on Letter Moistener
Removes Excess Water

Office workers
who use a letter
moistener of the
type shown will
find an extra
sponge attached to
one end of the
moistener handy
to blot up excess
water on the en-
velope flaps. A
suitable sponge for this purpose can be cut
from almost any old bath sponge,

LETTER
HMOIST-
ENER

NGE RUBBES

/
5P

Portable Holder for Small Parts
Has Tin-Can Trays

Handy to carry from one job to another,
this portable holder for nails, screws and
other small parts can be made in a few
minutes. The frame is assembled in the
form of a triangle and fitted with a handle
as shown. Next the trays are made from
tin cans of equal size by cutting them down
the center and around half of each end,
which produces a flap that is used to fasten
them to the wooden framework,
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By F. Tellander

I N THIS type of oilstove, which was used

in a small garage, crankease drain oil is
burned for fuel. The incoming air is pre-
heated by contact with the stack and comes
down against the flame, causing it to mush-
room outward from the main burner and
spread against the sides of the stove. In
this way very good combustion is obtained
because gases that might escape up the
stack are forced directly against the burner.

The stove is started with fuel oil or kero-
sene, which is fed into the fuel line to the
stove from a separate tank. After opening
the main valve as in Fig, 1, the petcock in
the fuel-oil line is opened momentarily and
then closed again to allow a little fuel oil or
kerosene to drain through the holes in the
burner and preheater plate and soak into
the ashestos shreds, which are ignited with

After cutting out one end of an oil drum as
a match or paper torch through the hole shown abeve, you substitute @ heavy shest-

in the side of the drum. When igniting the iron cover te fit over the remaining lip as

fuel the damper is closed momentarily to shown below

prevent the match from being blown out.
As the fire starts, the petcock on the drain-
il line is opened a little so that the oil drips
slowly, passing through the holes of the
burner and igniting in the flame. Then the
igniter hole iz closed, after which the pre-
heater plate of thin steel will heat up rap-
idly and the oil will begin te burn on its
surface, which heats up the main cast-iron
burner. As this burner gets hot, the oil
burns upon contact with it, while the pre-
heater continues to ignite any residue that
might pass through the main burner, After
the entire burner unit becomes red hot,

SHEET-METAL

OCTOBER, 1941 155



very little oil will
come in contact
with it, as the heat
breaks it up while it
is falling. As the
flame goes out almost
the instant the wvalve is

KERJSEME OR
FUEL QIL FOR
IGHITION DHLY

" Tin AN WITH
TOP AND BOTTOM

shut off, no il is drip-
ping, unburned, into the
asbestos pan.

To make this cilstove
vou first get an oil drum.
The top is cut out about
an inch from the edge,
which can be done with
a keyhole hack saw or
with a cold chisel as
shown in Fig. 2. Then
take the drum outside
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and burn out any grease
or oil. Next, cut a cover plate from heavy
sheet metal to fit on the lip and drill holes
for bolis or screws as indicated in Fig. 3.
Cut out the holes for the two pipes—the
down-draft pipe and stack. In cutting out
the larger hole, leave enough metal for
four tabs which are bent upward so that
stove pipe can be bolted to these, leaving
it extend inside the drum for 6 in. as shown
in Fig. 5. You will also need a 6-in. cast-
iron skillet for the main burner, and one of
pressed steel, 8 in. in diameter, to hold the
asbestos shreds. Then make up the burner
assembly as shown in Figs. 5 and 6. Cut
the igniter hole in the side of the drum
and bolt a 3 or 4-in. pipe flange on the out-
side to take a plug to close the hole. Use
a piece of asbestos as a gasket to seal the
space between the flange and the drum.
Also provide legs to raise the drum at least
4 in. above the foor,

Take a length of 3-in. stovepipe and at-
tach the funnel-shaped end piece, which
should be about 2 in. larger in diameter

than the top of the main burner, and

5 or 6 in, high. A simple elamp holds

the downdraft pipe at whatever level is

found most satisfactory. Next, make the
preheating chamber for the incoming
air as detailed in Fig, 4, Put a 3-in. layer
of sand in the bottom of the drum for
insulation, put asbestos shreds into the
lower pan and then slip the burner as-
sembly into place, fastening the plate
down on the drum and sealing the edge
with stove cement. Slide the preheat-
ing chamber down around the stack

pipe, fit the rest of the sections of the
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stack in place and the stove is finished.
All that remains now is to install two
tanks and hook up the copper fuel lines.
A small hole in the top of each tank per-
mits using a rod to check oil level. The
fuel line must have a constant slant toward
the stove, the steeper the better. Valves
are installed as close to the stove as possi-
ble so that adjustments will have imme-
diate results. Also, the fuel line may be
coiled around the stack as shown to warm
the oil. To adjust the down-draft pipe for
position, start by locking it in position tem-
porarily so that the lower edge of the fun-
nel will be about 4 or 5 in. above the main
burner. Then make necessary adjustments
to suit the requirements of vour drum and
draft, after which the down-draft pipe is
locked permanently in place. Never let the
tank run completely empty because this
allows oil to drip after the fire has gone
out, which might cause a sudden pufi-back
if the burner is still hot. The heating effi-
ciency of the stove can be increased if a
piece of sheet metal is bent and placed
around the stove as shown in Fig. 1, with
a 3 or 4-in, space between the two. In this
way cold air is drawn up from the floor
and is heated while passing through the
space between the stove and the shield.

Steps on Tailgate of Truck Body
Provide Easy Entrance

Cattle and stake-type truck bodies can
be entered easily from the rear if you fit
steps on the tailgate. The steps are sup-
ported by brackets shaped from flat iron,
and the gate is provided with flat-iron
hooks to engage the bottom of the body
and prevent slipping,
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Warning Bell to Avoid Bumping
Into Rear End of Garage

Asg my garage was just one foot longer
than the car, we often bumped into the
rear wall. To avoid this, I rigged up a
warning bell that was sounded by the front
bumper when it was a few inches from the
wall. The circular detail shows how the
bell was set up. With this arrangement, we
are able to get the car in the right spot in
the garage with little difficulty.

—Sam J. Schlappich, Lake Worth, Fla.

Friction Stop for Garage Doors

Mounted on the header above garage
doors, a friction stop of the type shown is
very effective in holding them open at any
angle, even in a strong wind. The stop con-
sists of a pivoted flat-iron arm, which slides
between a couple of metal pieces on which
a tension iz maintained by two springs.
The tension can be adjusted to suit by
loosening or tightening the nuts of the
bolts over which the springs are placed.

FTENPYNEANGLE ROM Feour
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Safety Bar for Baby's Auto Seat
Prevents Tipping Forward

A young father while driving with his
small son in a seat which hooked over the
back of the regular auto seat was forced
to make a sudden stop. The right-hand
half of the split seat was thrown forward
by the baby's weight and resulted in a
painful injury to the baby’s head, which
struck the instrument panel. To prevent a
repetition of this, the father devised this
simple safety bar. It is a 2-in. board or
strip bolted to the ends of the hooks on
the baby's seat and reaching across the
back of the driver's half of the seat. Now,
when the brakes are applied, the pressure
of the driver's body against the seat back
prevents the right half of the seat from
being thrown forward.

Throat nght to Check Battery

The operator of
a battery service
station uses a
small throat light
to examine the
interior of defec-
tive batteries and
claims that it is
superior to the or-
dinary flashlight
for this purpose.
A throat light is a small flashlight fitted
with a curved plastic rod. The light from
the concealed bulb follows the bend in the
rod so there is no interference between the
operator’s eyes and the light source while
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looking down through the small filling
hole, If the slightly luminous rod gives
out too much light for easy examination it
may be covered by wrapping tape over its
length, leaving the extreme end open.

Opening Cans of Anti-Freeze
Solutions for Radiators

You can easily
pour anti-freeze
solutions directly
from the cans into
a radiator without
spilling the liquid,
if you punch holes
in the can as
shown. Lay the ean on its side and punch
small holes in both ends near the upper
gside, Then, holding your finger over one
of the holes, tip the can so that this hole
is on the lower side and hold it over the
radiator filler hole. Quickly remove the
finger, and the liquid will flow into the
radiator without spilling.

—Blake Mills, Cambridge, Mass.

HOLE PUNCHED
AT EACH END

Dress Snaps Hold Trouser Cuffs
Off the Car Floor

If vour trouser
= cuffs rest on the
} | floor and become
soiled while driv-
. Ing a car, you can
. avoid this trouble
by using dress
snaps to fasten
i them up. The
= halves of the snaps
are sewed to the inner surface of the cuffs
on opposite sides where they are invisible.
When driving a car, just pull the cuffs
upward and fasten the snap.

Carbon Brush Stops Brake Noise

When all other
methods of curing
a brake noise had
failed, a generator
brush was insert-
ed in the lining at
the end of a brake 5
shoe to stop the noise. The job was done
by cutting out a square of lining down to
the metal just large enough to receive the

GENERATOR B
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brush. The sides of the brush were then
filed a bit to roughen them and the hole in
the lining was filled with cement into which
the brush was forced and held until the
cement had dried. The brush was then
filed flush with the lining.

Handy Spark-Plug Cleaner

Especially use-
ful in motorboats
or where service
stations are not
convenient for
servicing spark
plugs, this cleaner
is merely a test
tube containing a dozen large needles.
When a plug is inserted and the tube shak-
en, the needles peck the carbon off the
insulator and electrodes,

—LC. E. Packer, Qak Park, Il

Scouring Pad Cleans Wmdshield

The next time
your windshield
becomes splat-
tered with bugs,
try cleaning it
with a copper
wool scouring pad
dipped in water.
Use the plain wool
type, not the type
that is impregnat-
ed with a cleansing agent as this might
damage the finish on the car body.

COPPER : -\.
SCOURING PRAD =

Base to Support Warning Flag

One truck driv-
er uses a 3-in. sec-
tion of railroad
rail to support a
warning flag when
he has to stop
along the road to
make repairs. The
iron is heavy
enough to prevent
wind from blow-
ing the flag over,
and wyet it is light
enough to store
away in the truck
toolbox or in a rack on the body.

—Morris Katz, Aurora, I1L
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PIECE OF
STEEL RAIL

Crankcase Draining Container
Made From Qil Can

The crankcases of most cars are too low
to permit using a pan or pail to catch oil
drained from the motor. A good container
for this purpose can be made by cutting
away one side of a square 5-gal. eylinder-
oil ean as shown. In this way, the end from
which a portion was cut can be pushed
under the motor while draining, after
which the can is removed and carried by

the handle.

Easy Way of Compressing Springs
When Installing Truck Radiators

When placing
heavy radiators
on trucks, the job
of compressing the
gprings is difficult
as the bolts are
shorter than the
springs when the
latter are free. To
avoid this, we place a nail through the cot-
terpin hole in the bolt and through the
turns of the spring. Then by turning the
bolt with a wrench the nail will ride the
turns of the spring, compressing it until
the nail is at the bottom of the spring. As
the eotter-pin hole is always about 1% in.
from the end of the holt, the radiator can
be put in place and the nut started without
any trouble,

—Wm. C. Acker, San Francisco, Calif.
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Creeper Headrest Cut From Tire
Filled With Cotton Waste

Besides providing a headrest on the ga-
rage creeper, a piece of old auto tire
mounted as-shown also makes a handy
place to store cotton waste. If more com-
fort is desired for the head, a pad can be
made to slip over the upper side of the

rest. When needed, a piece of waste can
be pulled out one end without moving
from under the car.

Valve-Core Screwdriver Is Made
From Bicycle-Spoke Nipple

Needing a small tool to earry in his pock-
et to remove tire-valve cores, one me-
chanic made one
from the nipple of SLOT FILED LARGER .

a bicyele spoke. ,,x"f‘”ﬁ

The flange on the || -~ f,-f"f? =~
end of the nipple TN
was filed down
smooth so that it
could be inserted
intoe the wvalve
stem, after which
the zlot in the end
of the nipple was
widened and

deapensdl o sult, o= ]
—James Vick, Church Road, Va.

FLAMGE FILED OFF

{[Carbon tetrachloride swished around in-
gide an empty gasoline tank before solder-
ing will kill fumes that might cause an
explosion. Wash out the fluid thoroughly
with gasoline before using the tank.
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10-In. Circular Sow
Midget Circular Sow
Sliding Cut-off Saw

Drum Sander

POPULAR MECHANICS PRESS
Dept. 306

Forty Motor-Driven Tools You Can Make

Do you want a moterized workshop that is inexpensive, will speed up your work and do it accu-
rately? Then don’t fail to get this aomazing boak! It shaws every detail and explains in non-technical
style just how te go about making forty different machines. The material vsed to build them is avail-
able almost anywhere—standard iron and brass steck, wood, pipe, old aute parts, ete, which ean be
picked up for almost nothing. If you want to earn extra money by making things in your spare time
ta u:“, }-nu‘” naud la umplur fast Frndu:ﬁun methods
enly pessible with metorized equipment,
ona of the tools described in this book will pay for it
many fimes. Send for your copy now and start making
the machine you want.

Building just

Only $1.25 postpaid
{money refunded if you are not satlsfied)
S50ME OF THE MACHINES DESCRIBED
Stroker Belt Sander
Haond Belt Sander
Small Shaper

Scroll Saw Heavy Duty Grinder
Band Saw Small Portable Grinder
Drill Press Metal-turning Lathe

Wood-turning Lathe Hack Saw
Disk Sander Filing Machine
Belt Sander Milling Unit

Abrasive Cut-off Wheal

200 E. Ontario St. Chicago
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. « « when it’s under control

The current and voltage regulator on
vour car is the ever-alert watchman that
controls the electrical output of the
generator. If the generator output were
allowed to “‘run wild," it would keep vou
busy and ‘“‘broke" replacing ruined bat-
teries, oxidized distributor contact points
and burned-out lamp bulbs. The regu-
lator allows the penerator to supply just
the amount of current required for the
proper operation of all the electrical units
—and no more.

Delco-Remy regulators safeguard the
Delco-Remy starting, lighting and igni-
tion equipment on more than half of the

World's .[r:rrgre:f Manufacturer of Automotive Electrical Equipment

OCTORBER, 1941

cars and trucks on the road today. Back
of this acceptance by manufacturers
stand vears of research and improvement
in manufacturing methods, as well as
constant cooperation with leading auto-
motive engineers.

To assure the performance that engi-
neers demand of Delco-Remy equipment
on new cars, have the regulator on your car
checked, when required, only by a reliable
dealer, and insist on Delco-Remy parts
for replacement in Delco-Remy units.
Delco-Remy original equipment service
parts and replacement units are available
at good service dealers everywhere,
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Don’t Take Any Wooden Nickels

{Continued from poge ¥5)

good money from bad so you may tell in-
stantly.

Another new racket, related to counter-
feiting, is the theft and forgery of govern-
ment checlks. Since the rise of the WPA,
this menace has been growing constantly,
and with relief workers receiving thou-
sands of checks per week many persons
have come to regard relief checks like cash.

If they are not endorsed by the person
to whom they were issued, the government
will not honor them. Never cash a relief
check without examining the recipient's
identification eard, which contains his sig-
nature and identification number. Have
him sign the check, then compare this sig-
nature with that on the identification eard.
Then examine the check for his identifica-
tion number, which should be the same as
the number on his identification card.

Tracking down counterfeiters is one of
the most difficult detection jobs in the
world. The men who make bogus money
seldom pass it, but sell it to “shovers" for
15 to 40 cents on the dollar, depending on
how good it is. Shovers then try to get rid
of it. Almost any small business is a likely
victim. Big stores are avoided, since mon-
ey goes to a cashier, and while the shover
awaits change, police may be on the way.
Unless someone recognizes the money as
counterfeit and ecalls the police quickly,
shovers are hard to locate. Constantly they
are on the move, lost in big city crowds,
gone in a few hours when “touring the
sticks."”

Gloomy indeed are the faces in a small
town after counterfeiters have visited it.
Grocery stores, florists, restaurants, cloth-
ing stores, filling stations are all probable
victims. It is then up to the Secret Service
to pick up a cold trail. It is easy to follow,
for plenty of bad money will point the
way—but catching up is another problem.
The entire area will be blanketed with
warnings, and sooner or later the crooks
will pass one bill too many. Some store-
keeper will detect it and call the police. A
counterfeiter's biography invariably ends
this way. ;

Finding the maker of fake money is more
difficult still. Just how the Secret Service
proceeds with this difficult job of tracking
is not known outside the department. They
have uncanny ways of getting information.
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It is said that by loocking at a bill the Se-
cret Service can determine the engraver
who made it.

We do know, for this is no secret, that
the department possesses the finest crime
detection equipment in existence, with the
best experts to operate it. Spectrographs
reduce evidence to its elements for minute
analysis. Ultraviolet machines reveal hid-
den secrets in bills and bits of evidence the
eye would never see. Analytical experts
have been known to connect a counterfeit-
er with a fake bill by no more than a tire
mark his car left—even after he had taken
the tires off his car and thrown them away.

Once an arrest is made, fifteen years gen-
erally elapse before the counterfeiters are
free again. And it might be well to say
that anyone who knowingly passes a coun-
terfeit is liable to the same penalty. If you
should ever get any counterfeit money,
don't try to pass it. Call the Secret Service
or the police, and accept your loss with as
much grace as you can muster,

If you catch someone passing bogus
money, do nothing to arouse his suspicions.
Don't give the money back to him, don't
let him know you suspect it. Detain him
some way; say yvou haven't change, or pre-
tend you have to answer the phone in an-
other room. Better still, work out signals
with some associate, and while he is mak-
ing the call, keep the counterfeiter as long
as you can—hazard a guess about the
weather or Saturday's ball game, spill
change on the floor and hunt it. Do any-
thing, but keep him there.

Not many counterfeiters will get fright-
ened and run. That is sure to start an im-
mediate pursuit. But in case one does, get
the license number of his car if possible,
and at least a description of him. Write
down the information to avoeid error.

Most important of all—know your mon-
ey, Study it carefully, so you will be able
to tell good from bad instantly.

And don't take any wooden nickels,

QI When you want additional information
about any commercially available product
described in Popular Mechanics Magazine,
write directly to the manufacturer or dis-
tributor whose name is listed in the
“Where-to-Buy-It"” index on page 4-A.
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More Builtin’

fort Features

Certainly, you'll get more comfort from a Florence Oil Hearer!
For Florence butlds more comfort features into every model to
bring you steady, dependable warmth thart asks no favors of the
worst winter !

You'll find a Florence that's-just right fﬂ: your home among
the beautiful new models your reliable Florence Dealer is now
showing! There are Driven-Aire models with the built-in elec-
tric rotor unit and other powerful circulating heaters and radi-
ant models—with pot-type or sleeve-type burners. There are
cabinet models, too, with the famous g;urence wickless kero-
sene burners that need no flue connection.

: Give your home, your family, and yourself
a real break in comfort this winter! See the
newest models now! Send the cou-
pon for new illustrated folder!

This spectoculor new console model has
all these madern fectures for your com-
fort and your convenience. Beoufifully
finithed in smort stipp-l-brawn porce-
iain. Mods with twin pot-type or slveve-
type burners,

I il Hearers!

Here's more comfort! Florence Diriven-Aire

apraxi nnmu.i warmch . , . gencly, in all
directions . . . no unmﬂ: drafes or
blases!

See how Florence Driven-Aire circsdaies
its humidified warmth through several con-
necting fooms o give you balanced Aoor-
to-ceiling comfore!

-

Handi-Hire conmols . . . and your oil
gauge, too . . . are all in one easy-to-
reach, casy-to-sec spot on wop!

The new Humi-Laror (conrrolled humidi-
fication) regulares the moisture content of
the warm air supply.

FLOREMNCE STOVE CQ., Depr, W18, Gardner, Mass, I
| Please send me—FREE—your newest folder on Florence I

SEND FOR FOLDER TODAY!

l Namr
I Address

Srate,
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Tricks With Magic Paint

{Continued from poge B%)

paint as they have brushes attached to the
caps. A small bottle is sufficient for pre-
paring 50 to 100 tricks.

As an opening trick the performer ex-
hibits a blue pencil. Pushing the pencil
through his closed fist, it'emerges as a red
pencil. The trick may be done under the
noses of the spectators and they can ex-
amine the pencil immediately. The secret
is in the use of a red pencil which has been
colored blue with Magic Paint.

With playing cards the magician can
present a large number of perplexing
tricks. A card, say the deuce of clubs, is
selected by a member of the audience. The
magician pretends to “discover” the card
and holds up the three of clubs. The spec-
tator objects that he selected the deuce.
“Well, what card am I showing you?" asks
the magician as he touches the center pip
with his finger and it vanishes, leaving the
two spot. The additional pip is of course
filled in on the card with black Magic Paint
beforehand. Any card pips can be con-
cealed under a coat of white Magic Paint
so as to mysteriously appear at the touch
of the finger.

The following trick is reminiscent of the
old mystery of finding the pea under the
walnut shells, except that it is done with-
out covering of any kind. The performer
shows two small cubes or dice which are
enameled white except for one side of each,
which is colored. One may be red and the
other green. The magician places them on
a smooth surface, colored sides down, and
moves them about to confuse the specia-
tors. “Which die is of which color?" he
asks each time, and of course the wise
spectator is able to follow the moves and
name the color of each cube. Finally, how-
ever, the magician shows the colored sides
of both dice and returns them to the table
without changing their positions. The wise
spectator immediately points out the one
he knows to be red, but it is found to be
green instead. He naturally reaches for
the other cube but all sides of it are white.
The red has vanished. The performer then
takes the red die from his pocket.

The cube with one side enameled red is
placed in a pocket beforehand. Of the
other two, the side of one is enameled
green, then colored red with Magic Paint.
The side of the other is merely painted
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with green Magic Paint. In shuffling them
on the table at the beginning, lift them for
each move to aveid removing the Magic
Paint. The latter vanishes at the conclu-
sion of the trick by wiping it in contact
with the table. This leaves a green die and
a plain die, with a red one in the pocket.
For another trick, a small sheet of white
paper is shown. Hocus Pocus! The ma-
gician passes the palm of his hand over the
paper and it changes to a photograph. The
white Magic Paint with which the face was

covered is removed by a simple movement
of the hand.

A black mustache gives a performer a
more mysterious appearance, especially if
the mustache is painted on and then made
to vanish during the “act.” Another diver-
sion is to have colorfully lacquered finger-
nails (red Magic Paint). When a spectator
comments on the colored nails, the magi-
cian can ask “Who is wearing nail polish?"
and show that his fingernails are quite un-
colored, A wipe of the nails on the cloth-
ing or palms erases the paint in an instant.

A good after-dinner trick can be done
with prepared toothpicks. In effect, it ap-
pears that the magician removes two tooth-
picks from a holder and blackens one side
of each with his fountain pen. He holds
them between thumb and first two fingers
of one hand, showing both sides. At first
it is seen that both sides of both toothpicks
are black; then one is black and the other
iz white; then the white and the black
toothpicks change places. Finally they are
both shown to be white and passed to the
audience, the black ink appearing to have
vanished.

The act of coloring the toothpicks with
ink is misleading a= they have been treat-
ed with black Magic Paint (applied to one
side of each) beforehand. Held as shown,
the toothpicks are given a half turn each
time the hand is turned over so that in-
stead of seeing both sides, the audience is
in reality seeing only one side of each con-
tinuously, By actually turning over one
toothpick, one will appear to be white and
the other black, and they can be made to
change positions when desired. At the
conclusion the Magic Paint is merely wiped
off, leaving plain toothpicks and astonished
spectators,

POPULAR MECHANICS



New "PLUG-CHEK” Service
Checks Spark Plug
Perfoermance 5 Ways

) CORRECT HEAT RANGE
) FROPER INSTALLATION
) EFFICIENT OPERATION
() POSITIVE CLEANING

;‘;} ACCURATE REGAPPIMNG

How Auto-Lite “Plug-Chek’ Helps Discover Engine llis...!

“PLUG-CHEK," the new service for
maotorists offered exclusively by Auto-
Lite Spark Plug Dealers, gives vital
facts on engine performance. With the
new *Plug-Chek" Indicator and Data
Book your service man quickly spots

plugs not up to par—plugs burned or
fouled because of some engine irregu-
larity. And when worn plugs indi-
cate replacement, be sure to get new
Auto - Lite Spark Plugs ignition
engineered by ignition engineers.

Matching the business end of Four npirll: From countless tests and experiments, o Loutofd
plugs sgeinst examples on the “'PL which ware conducted on Spark Flugs ! e,

CHEK® Indicator, helps give .ﬁ.um Llh- wnder actual opervilng conditlons, Awato- new cars Auto-
Service Men the “inside srory” of your Lite enginecra developed “PLUG -CHEK" Lite ||:||i-'|:|ud,
engine. Get a "PLUG-CHEK"™ today. —a new service for motorisis.

AUTO:LITE
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JUST BECAUSE ONE MAN
DODESN'T KNOW SANI-FLUSH
CLEANS OUT RADIATORS
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CLEA

Dont Garmble

Guird -lflinst trouble
from Minor Injuries-

Burns.Cuts

Scratches, Bruises or Scalds, De wise. ﬁu.m'.l agulost infeotions
which may “lay you up.” Clesnse wound instantly. Then spply
eflective, inhiblitory lntlnnnﬂu OILA0-30L (formerly Oll-of-Salt),

Used tor over 40 years In thousands of factories, garages, Indusirial
firat ald statlons, fre departments and homes, Works four ways:
Combats infection; helps check oozing of blesd; silmulates heal-
ing; quickly helps retheve pain. Only S0e ot your drugglst’s, Ausc
antisfy you or your money back. Get Messe's DIL-D-S0L today.

166

P s
Weather for War

{Continued from poge 53)

of the instruments are automatically ra-
diced back to earth. Because of the war,
fewer ships at sea are sending in reports
but those that do are supplying more in-
formation than in the past and are even
reporting the direction and intensity of
the swell.

Long-range forecasting is just as vital in
war as are the short-range predictions, but
such forecasts haven't been used in the
past because no one could make them ac-
curately. During the last three years Pro-
fessor Krick has been developing a system
for foretelling the weather two and three
months in advance, as well as giving a gen-
eral picture of the climate for a whole
season ahead.

Krick's predictions are based in part on
the discovery that the key to future weath-
er may be found in the movements of the
so-called semipermanent “centers of ac-
tion" which are persistent features in the
atmospheric circulation. The Aleutian low,
for instance, is a low pressure center that
remains in the vieinity of the south Alas-
kan coast and that is characterized by
sirong winds and bad weather. The Pa-
cific subtropical high, the polar continental
high, the Icelandic low, and the Azores
high are other centers of action. Long-
range forecasting is based on studies of the
size, shape, and movement of each center
inside its area. Long-range forecasts, just
as short-range weather predictions, are
more of an art than an exact science be-
cause the accuracy of the predictions de-
pends on the judgment of the forecaster
which to a great extent is dependent on
his experience.,

It seems odd that from a small office in
Pasadena, Krick can foretell weather for
points on the east coast as accurately as he
can for local communities. He surveys the
future for all parts of the United States and
Canada. A month ahead of time he issues
a long detailed bulletin to interested sub-
scribers, parts of which are apt to read:
“For March, rain and snow will be below
normal in Montana, most of it occurring
during the first few days of the month and
between the 25th and 27th . . . rainfall in .
Texas will range from less than an inch in
the southwest to two inches in the north-
east, with temperatures above normal ex-

POPULAR MECHANICS
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cept for cold spells from the 5th to the Tth
and from the 17th to the 19th . . . prinecipal
storms in New England between the 3rd
and 5th and between the 28th and 30th . . .”

Such forecasts, augmented with more
specific information as the dates draw clos-
er, help ice cream manufacturers to gauge
their markets, allow knitting mills to esti-
mate their production of sweaters or bath-
ing suits, public utilities to judge the com-
ing demand for power and fuel, and are
even used by stock and bond owners to
estimate the probable short-term earnings
of companies whose earnings may be af-
fected by the weather,

Krick reports to water transportation
companies in the east the probable dates
when rivers will freeze up and when they
will be free of ice again. One day he is apt
to wire a Detroit electric company to ex-
pect heavy icing on overhead conductors
tomorrow night and the same afternoon he
may advise another electric company, in
Mississippi, to expect numerous lightning
strokes for two hours beginning at mid-
night in the eastern part of its territory.
Such advance information allows the con-
cerns to prepare for the emergencies ahead
of time and thus minimize the damage.

Long-range predictions of the weather
allow the commander of any army to lay
general plans well in advance. Then the
forecaster watches the weather trends from
day to day and if he has to modify his pre-
dictions as the jump-off date draws near,
preparations can be retarded or speeded
up or the method of attack changed in time
to conform to the new circumstances.

Farfetched as it might seem at first, the
long-range forecaster can even set the date
for a battle half a yvear ahead of time.
Sometimes fighting must be curtailed dur-
ing the harvest season so that the men can
gather the crops and a big general action
must be postponed until the army is re-
stored to full strength again. A close esti-
mate of when that will be possible can be
made the winter before, as scon as the
forecaster oblains a close idea of the time
and amount of the spring rains. These
rains affect the size and maturing time of
the crops and this information indicates
the dates when they are to be harvested.

[To learn where to buy commercial prod-
ucts described in these pages, see the index.
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TOOL-KIT TALKS

I

for your Hobby

VWhen you held a hot soldering iron in one
hand, and a spool of Kester Metal Mender
in the other, you're all set to do a perfect job
of joining metal parts.

Metalcrafters everywhere know this. Kester
Metal Mender has been famous for years, But
do you know why?

First, the solder itself. Kester Metal Mender
is a lead and tin alloy in which only virgin
metals are used—no reclaimed metals ever go
into this solder to reduce its efficiency.

MNext, Kester Metal Mender contains its own
flux in the core—right strength and right
amount for perfect soldering results,

Try this handy home-workshop solder for
making or mending anything of metal. Mail the
coupon now for a generous free sample of Kester
Metal Mender and “How-To-Use-It" Booklet,

) KESTER

METAL MENDER

- Kester SBalder Compuny 4251 -10Wrightwoeod Ave., Chieago, LI, n
n Flease send me free sample of Kester Metal Mender and
B ‘"How-to-Use-1t"" Booklet. [ -]
u Nuomae N
[ ] ]
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WATERPR'OOF
plartic resin GLUE

WE MADE THIS TEST

Two blocks of wood
were glued together with
L:F.‘:“_L-': Plastic Resin
Glue, Months later the
same two blocks were
still welded tightly—
proving conclusively
that LePage's iz abso-
lutely waterproof.

& QUICK MIXING
WITH COLD WATER

® READY-TO-USE
IM 30 SECOMNDS

® LASTING
STREMGTH

4 HANDY SIZES
10¢ 25¢ 50¢ 85¢

EASY PROFITS IN PAINT SPRAYING
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I [E1} o lw
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COMPRESSUR
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ted making money N i ul..vlu
Automatic Pump Cn. I&ﬂ"'
ington Bivd., Chicago, I[‘Ilnnil.

= Corn more fcd, Universal

£ Work less Tractor
L You plow, dise, eultivate, mow. baul, b
. belt work, for shogt 332 & day.  Sofe,
trouble-fres long 1ife, Mew plow LiTR, new

reverse, Hundeeds gl Save by buving
frem maker. “Fon weshy trisl, FREE
eatalop. 'Write tadavy.

PIOMNEER MFG. COMPANY
Dept, V-101 West Allis, Wis.

KEEP. YOUR DOGS FREE FROM WORMS
WORM

NEMA CAPSULES

Use Nema Capsules o remove large
roundworms and hookworms.

EFFECTIVE — DEFENDABLE
Drug Storos Soll

PARKE-DAVIS Products HEMA |

¥ i EAFRVLEY
MAIL COUPON TODAY uﬁ.

Write o Animal Indesbry Depl. Desk M-SR
PARKE, DAVES & CO., DETROIT, MICH.
Senil FREE Booklst Mo 657
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ADDRESS
ciTy
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Stop and Go at the Crossroads
of the Skies

{Continued from page 37}

them back to “airways" when they leave.
In flight, the ships' crews are in direct ra-
dio telephone contact with their respective
companies but instructions come from
“airways"” and are relayed to the crews by
the companies’ ground stations.

Directly involved in the landing and
take-off of a liner are as many as 25 per-
sons, including two in the tower. More
than a dozen radio telephone calls are made
and answered between each ship and the
tower from the time the craft enters the
outer zone, lands and goes on again out of
the control zone. Besides constant com-
munication with the planes, the tower
keeps continual contact with “airways" to
notify it of the arrival and departure of
ships so that the time and ship identifica-
tions can be sent on by “airways” to other
ports along the line. The tower also calls
through the public address microphone
when the ships are near the port to notify
the waiting room and crews on the ramp
that the liner is about to arrive,

The tower keeps a written record of all
the ships in the station log and directly be-
hind the chief operator's position is a huge
recording phonograph that “takes down"
every word that goes out from tower's ra-
dio transmitter and that comes in through
the sixteen receivers. It uses a record that
plays an hour and a half on each side. A
red light flashes when the record has to be
changed or turned over. The machine pro=
vides infallible proof of just what was said
and what was answered. In cases of dis-
pute, in studies to improve procedure and
in the event of mishaps, it is of incalculable

worth,

The flving procedure in progress as you
entered the tower was what is called con-
tact flying; that is, when the plane may be
controlled by visual reference between it
and the land or water. But a change in the
weather outside brings a haze and then a
robe of darkness about the port. The
weather bureau, watchdog of the skies,
finds the ceiling less than 800 feet and the
vigibility less than three miles. The letter
“N" goes out with its coded reports, sig-
nifying that the port is now on instrument
flying rules. The ships’ crews get the word

POPULAR MECHANICS
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from their ground stations, relayed by
“airways' from the weather bureau
through the companies. Now, a wholly
different routine is followed.

Under instrument control incoming ships
point, not for the field, which is invisible
from the airplane, but for the radio range
station. Northwest of the field at Chicago,
it is approached along any one of four
beams or “legs” that go out at right angles
from it and are identified by radio signals
to the cockpit telling when the plane is on
the course of any one of the beams or in
any one of the four quadrants outside the
beams.

When the ship is directly over the sta-
tion, the radio signals cease and a light
flashes in the plane's cockpit. This notifies
the crew that they have reached the “cone
of silence,” a dead zone which immediately
establishes the plane's position with ref-
erence to the range station and hence, ils
position with reference to the landing field.
The plane flies on through the cone of si-
lence, turns and comes back. When it
reaches the cone a second time, the exact
moment is noted. Knowing the speed of
the plane, its altitude and the distance from
the field, the crew can now proceed, watch-
ing altimeters and the clock and noting the
radio signals along the beam until the time
comes for a turn to the field for a glide
down to a landing into the wind. If the
port is not visible at 400 feet when the ship
is directly above or at the edge of the
field, the plane must resume flight and pro-
ceed on instructions.

Sometimes the plane will be sent on he-
yvond the radio range station to fly back
and forth between two points on the “leg”
a “sidetrack in the air"” until the tower can
land it. Perhaps it may be necessary to
keep several ships waiting outside the port.
This is ealled “helding.” At their various
altitudes, previously assigned when their
trips were started, they are thus “stacked”
up in the skies along several “sidetracks.”
They are always separated at least 1,000
feet vertically and are from twenty to thir-
ty miles apart horizontally. As the ship at
the lowest altitude is allowed to proceed
in toward the field, the one at the next
level is ordered down and so on, until the
“stack™ is "unstacked™ and all are in.

Instruments in the control tower are in-
(Continved to page 170)
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Plastics get a speedy “‘manicure”

® The fast-growing plastics industry offers lucrative
opportunities for the skilled worker—in shop, foundry
and research laboratory. Files are an indispensable
part of hig ool kit. As with many other distinctive
materiale—like aluminum, stainless steel, for in-
stance—working on plastics requires The right file
for the job,

You can be sure you're right when you turn to
Nicholson or Black Diamond e
brands. Nicholson—world’s larg-
est file manufacturer—keeps pace
with every new development of
industry involving filing problems,
quickly designs the right file for
best resultz and worker efficiency.

There are several thousand
kinds, cuts and sizes of Nichol-
son and Black Diamond Files.
But they all have one thing in
common —and  that's quality!
Everywhere they're “making
gﬂud"--and helping their users

“make good.™ Twelve perfect files
in every dozen is the guarantee
of Nicholson and of the hardware
or millsupply house which sells
them to you.

F'I_Es FOR EVERY _U.SA,
PURPOSE

FREE INFORMATION on plastics files.

FREE 28-PAGE ILLUSTRATED BOOK
"*A File for Every Purpose."

NICHOLSDN FILE CO, 22 Acom 3L
PROVIDENCE, R. L, 0. 5. A.
(Alss Canadian Plant, Perl Hops, Ont.)




| For hest performance with greatest economy
| hesure your spark plugs are

! @ CHAMPIONS:

The broad smooth ribbons of concrete which
criss-cross America and the latest super-highways
are an invitation to swift travel by motor car. But
they are also a severe and sometimes costly test
of its condition.

Sustained high speeds cause gas and oil consump- |

tion to go up by leaps and bounds. High operating
temperatures oftentimes cause pre-ignition—that
sudden, annoying loss of power with rough, un-
even engine o ion which shows that your
spark plugs either haven't the proper heat range
or have been thrown out of it by compression
leakage through the spark plugs.

Champion's patented Sillment seal eliminates
troublesome leakage common to ordivary spark
plugs and holds each spark plug rigidly within its
assigned heat range, thus giving Champions the
widest possible operating range. Insist on Cham-
pions for best performance, with greatest economy.
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teresting. At the operator's right is a
switch for one of radio’s most recent aids to
aircraft operations at the ports, the ultra-
high-frequency landing system. This is a
slanting, directional radio beam, released
from the ground at a corner of the field and
sloping upward across to the opposite cor-
ner. Instruments in the liner's cockpit tell
when the ship has contacted this beam
properly. When the hookup is made, the
ship can literally coast downhill on the
beam with the automatic pilot working in
the cockpit and with little left for the crew
to do but put on the brakes when the
wheels touch the ground.

Other aids for the control tower men are
the Kollsman altimeter and barometer, the
accurate guides now standard in most air-
liners, the control for the localizer radio
beam that enables the planes to pick up
the runways and come in more accurately,
the wind gauge whose sensitive needle and
flashing lights register the wind's direction
and wvelocity, switches controlling the
room'’s sixteen radio receivers which have
guickly removable coils so that frequency
changes may be made at any moment, three
microphones, the sadio transmitter and a
special Izﬁlice fire alarm.

5)

Our Coastline “Wall of Steel”

(Continued from page 43)

idly to reach new firing positions in pro-
tecting moving troops. There are a few
fixed antiaireraft guns at vital points, but
all the rest are motorized and can move on
highways—guns, searchlights, and all—at
high speeds. Regiments of antiaircraft ar-
tillery are capable of traveling more than
300 miles in a single day. The present
standard weapon of Coast Artillery anti-

g

. LT T TN R
Thead Length | %ha | %4y | %4 |
Weight, Grams 1 | 1 14

Actual Size V-Plug

Champion has designed 3
spark plugs for model gas
engines which give the same
dependable performance as
regular Champions. Sill-
ment sealed. Sillimanive in-
sulator, Alloy needlepoint

elecirodes for easy starting.
One piece construction.

CHAMPION
SPARK PLUG CO.

900 Upton Ave.
Toledo . QOhio
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aircraFg‘unl?a {; E/E 3-inch antiaireraft gun,

which fires a 13-pound projectile that is
effective against enemy planes 4 miles up.
The shells have time fuses set to burst in
the air among the enemy’s airplanes, It is
not necessary to make a direct hit on a
hostile airplane to destroy it. In one min-
ute a battery of four guns can fire 100
aimed shots. Each antiaircraft gun battery
has a director, or “mechanical brain.” This
complicated instrument, pointed continu-
ously at an air target, automatically com-
putes the right direction for pointing the
guns and transmits it electrically to dials
on each gun. The gun crew reads the dials
and turns other dials to point the gun.

Antiaireraft guns are supplemented by
searchlights of approximately 800,000,000
candlepower which illuminate targets at
night. To enable the searchlight crews to
find the targets quickly as they approach
high in the air over the guns, sound loca-
tors are used. These are really huge aids
to hearing by which trained listeners can
tell the direction from which the sound of
approaching airplanes iz coming, so that
the searchlights can be pointed in that di-
rection and can light up the targets accu-
rately at the earliest possible moment. The
gsearchlights, of course, are placed in a cir-
cle at a considerable distance from the gun
batteries. Farther out are ground observ-
ers who give advance warning to the whole
antiaircraft defense,

To deal with low-flying enemy attack
planes, our troops use the Browning cali-
ber .50 machine gun and the 37-mm. anti-
aircraft gun. The caliber .50 machine gun
fires a stream of tracer bullets half an inch
in diameter. The tracers burn with a bright
light, so that the gunner’s eye can follow
this stream of destructive fire power for
nearly a mile. Each machine gun pours
fire at aerial targets at a rate of several
hundred rounds per minute. The 37-mm.
gun fires a small shell weighing about a
pound at a rapid rate and is a powerful
protection against hostile aireraft.

The current Eurcpean war has shown
our military high command the need for a
more powerful antiaireraft weapon; the
Army has now begun production of a 90-
mm. gun. Also in development is a 4.7-
inch weapon of longer range and more ef-
fectiveness even than the 90 mm. Automat-
ic loading equipment is being developed for
firing the 90 mm. gun more rapidly.
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Save Your Tires and Money Too

(Continued from poge BS5)

suddenly, often sliding the tires. It would
mean money in their pockets if they would
coast up to a stop signal, then brake their
cars to a stop gently.

Bruises are a serious cause of tire failure
because theyv're frequently unnoticed.
There will be no mark of the injury on the
outside tread or sidewall rubber unless the
object struck is sharp, vet the tire—even a
new one—may run only a few hundred
miles before it goes flat. Bruises, or fabric
breaks, are the result of a tire hitting an
obstruection in the road which erushes or
stretches and breaks the cords. Striking a
hole in the pavement, a large stone or the
curb with sufficient force will damage any
tire,

Here are some things the car driver
might remember:

Rear tires wear much more rapidly than
front tires because the power is transmit-
ted through them.

Tires installed in the late fall may give
25 to 30 percent more wear than tires put
on new in the spring. That's because rain
and snow act as a lubricant to tires while
the heat of summer driving causes more
rapid tire wear.

A wheel assembly one ounce out of hal-
ance will develop a 12-pound wvibrating
force at 60 miles per hour. In auio test
lanes, wheels often are found six ounces or
more out of balance, which means terrific
punishment to tires, parts of the car and,
of course, the driver at high speeds.

Wheels that do not run parallel with
each other—are not lined up—Ilose their
tread fast. A tire one-half inch out of line
is dragged sideways 87 feet in every mile,
scraping off the tread at an alarming rate.

Close to one-third of all the rubber used
in automobile, truck and bus tires could
be saved if drivers would follow a few sim-
ple rules drawn up by our engineers:

Watch inflation, making sure each tire
has the recommended air pressure and
check frequently.

Take your vehicle to a tire service sia-
tion for an inspection every 35,000 miles.
Thus yvou guard against hidden bruises and
cuts, as well as improper balance and
alignment.

Switch tires around every 35,000 miles.

(Continued to page 174)
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if you're a PIPE SMOKER..
you may, like COLUMBUS,

Make a D

At heart, you're really a YOYager, an ex-
plorer—locking for yowr pipe tobacco!
.. Who knows?...You could easily
discover it merely by stopping into the
corner tobacconisi’s and asking for
Peper’s Pouch Mixture... Then you'll
probably agree with Mr. W, E. Anderson,
of Los Angeles, who says: “It has what
it takes to make a fine tobacco . . . mild-
ness, aroma and body.” Costs only 25¢
to find our!

COLUMBUS bad a bard time. He had to Pawn the Queen's
els and sail and sail, in the face of starvation and mutiny,
i;ﬂ ore fouching San Salvader in 1492, ... DISCOVERING
YOUR TOBACCO is 5o mwuch easver!

If your dealer cannot supply you, send 25¢ for o serviceable silk
pouch filled, to Pouch Mixiure Division, 721 N. First 5t., 5t. Louis, Mo,

CHRISTIAN PEPER St.Louis
CHFina “Tobaccotr Sincae I852

ADVENTUHE

#ﬂtﬂ We Come

on HARLEY-DAVIDSONS

Hills, valleys, rivers and roads for miles are
waiting to be explored. And when YOU own
arugged, dependable Harley-Davidson you'll
be right there with all the other riders —
taking in all the fun and excitemenl. Yes—
and you'll be“one of the crowd' as you pal
with new friends al spine-tingling race meets,
hillclimbs, gypsy tours and other thrill-produc-
ingmotoreycle events. See yourHarley-David- | ¥
son dealer—ask about his Easy Pay Plans, |- (4

MAIL COUPON NOW

HARLEY-DAVIDSON MOTOR CO., Dept. P, Milwapkes, Wis,

Bend FREE copy of big 2d-page “'Enthusiast™ megnrine filled
with thrilllng motorcyele pictures and stories. Also literatire omn
the new Harley-Davidsons, Stamp I8 enclosed for melling cost.

i R IR e oL HRH L A el S S et L P TRt e T T £

W ebtpei e e R S S
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(omp\eie Home Works,

A .-1; =

DEMCO
Product ?.1 “"” ‘

|4|

Durable! Puwu-!lnltl Heavily Ellll-'l.:
Five power tools in one compae
LATHE unit. p'['ahrlr:ltéd gteel construction

’ DRILL with high guality bronze bearings.
Lathe 37" between centers. 6 or 87

PRESS jircular saw. witl :;m;_ul E;-:ul]n 15"

drill in steel. ses 1 H.P. motor.

SHREULAR. Baly Designed to handle all types of home
EMERY WHEEL woodworking jobs. Get the facts now
SAMDER before prices advance. Write Today!

EMRICK MACHINE €O, INC.
1602 FULFORD S5T.
KALAMAZOO, MICHIGAN

Yﬂl] SA'VE MONEY with...

THERMOSTATIC
Hot Water Heater

ThE FOCL
Al.lTDﬂ'Iﬂ.'l'1ﬂ FRODUCTES COMPANY
F43IF Morth 3Znd St.. Milwaiskes, Wis,
fe] dable Candrals for Mesm Heaters, Warer Hesters
. n.;‘:.-{ﬁ::':ﬂ ]H‘::’j.r o P: mu.H and Cammareial Kefmipiraiien.

21& Page handy reference book on complete
' line of Stanley Tools, plus helpful tablea
and information. Write for Catalog 34.

STAHLET TO'DLS Dlm!u.m Of The "I:d-Hll.‘jl Wu {'i
HEW BRITAIN

FactoryPnces

106 Styles and Silzes. Coal - Wood
Ranges; Combination Gas-Coal or
0§l Eanges: Gas Ranges ; Oil
Rangea ; 00l Heaters; Coal-Weod
Heaters ; Furnaces. 30 Days Trial.
24 hr, shipments. 1,700,000 Satisfied Usera. Easy Terms.
§0 Down on stoves. Factory gusrantee.

KALAMAZOO STOVE & FURNACE CO., MFRS.

39L Rochestor Avenus
A h{l]{\]’ﬂd 700 Kalamazoo, Mich.
s Direct toYou”

Al vedns in batineis
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A recommended method is to move the
front tires straight to the rear, then place
the right rear tire on the left front wheel -
and the left rear on the right front wheel,

Don’t start quickly or stop suddenly.

Avoid excessive speeds—take it easy.

My objective here is to encourage a sen-
sible middle ground view of the rubber
situation, not to arouse alarm. As I see it
America can gel along quite nicely. We
have a supply of erude rubber on hand, we
know how to make synthetic rubber, al-
though many months would be required to
provide sufficient productive capacity, and
we have large reservoirs of scrap from
which reclaim may be made. We can, so
far as it is possible to foresee, continue the
production of essential rubber goods.

We cannot, however, indulge in waste,
therefore every driver should do his part
in conserving our rubber, a highly strategic
material in the national defense program,

Window Shade Used as Screen
For Showing Home Movies

Coated with aluminum paint, a good-
quality white window shade makes an ex-
cellent sereen for showing home movies.
It is mounted on a roller the same size as
one in a window where it is uszed, and it i=
substituted for the regular shade. Two

small metal or plastic rings, sewed to elas-
tic strips at the bottom of the screen, slip
over brads in the window sill to hold the
szreen tight.

WINDOW SHATE

ELwST C LT?AFS

e }' hn:n..,_
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P26y
Money With Midget Movies

(Continued from page 57)

nent kind of entertainment. Often pro-
posed in the past, the idea had to wait for
the perfection of satisfactory 16 mm. pro-
jectors. Only a few thousand boxes are
now in use, but the expectation is that
upwards of 20,000 will have been placed
on location before the vear is over.

Most people in the industry agree that
the box movie is a logical improvement on
the public phonograph and that eventually
the present price of a dime per movie will
be brought down to a nickel, Numerous
technical improvements in the present
boxes are being worked upoen, including a
selectivity feature by which the patron can
select the subject that he wishes to watch
instead of having to take the next picture
in the magazine,

Other improvements that are forecast
include air conditioning systems for the
boxes to reduce film breakage, as well as
improved methods of dissipating the heat
from the projection lamp. Prisms instead
of the present shutters, now satisfactorily
used on some motion picture editing ma-
chines, may be another way of reducing
the amount of servicing that the boxes
demand.

Use of steel tape instead of transparent
film stock is one proposal in which images
would ke taken from the tape by reflected
light. Visual movies from recordings on
ordinary phonograph records are a subject
of research in which a television type of
receiver is used to translate vibrations in
the needle groove into light patterns. Al-
ready developed in a rudimentary form,
this sort of motion picture would be auto-
matically synchronized with its sound be-
cause two pick-up needles would be em-
ployed in adjoining grooves, one needle
picking up the picture vibrations while the
other picks up the sound.

Some enthusiasts in the industry foresee
the day when miniature movies will be
used as a sales aid or for demonstrations
on department store counters.

At present, short subjects that are made
for the meter movie market should be sub-
mitted to the manufacturers of the boxes.
If you produce such a film and submit it
for sale, remember that it will be bought
or rejected on its merits just the same as a
manuseript that is mailed to a publisher.

OCTOBER, 1941

TOUGH ON OIL-PUMPING
GENTLE ON CYLINDER WALLS

@ Oil-pumping is the red pignal that warns “Your
mofor needs attention —don’t delay.” The longer you
put it off —the more it costs. For oil-pumping usually
means rapid cylinder wear has started — ond that
leads lo a long trail of rouble and expensa.

Flay it safe. At the first sign of oil - pumping.
get Hastings Steel-Vent Piston Rings. They stop ofl-
pumping and check cosily cylinder wear. Any good
mechanic can install them quickly and economically.

Buying aused car? Ask the dealer if it's Steal-
Vent Reconditioned. Ii's a better buy i it is.

HASTINGE MANUFACTURING COMPANY « HASTINGS, MICHIGAM
Hastings Mig. of Canada, Ltd.,, Toronto

SHASTNGS>

STEEL-VENT PISTON RINGS

IN CARS, TRUCKS AND TRACTORS
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Science Rides the Rails

[Continved from Coloroto Section)

and telephones in each of the other dyna-
mometer and instrument cars. Seven steel
caboose cars capable of withstanding se-
vere shocks were placed throughout the
train and, with the dynamometer cars, con-
tained all the latest instruments for re-
cording the tests. While the tests were in
progress research workers were kept busy
in the laboratory compiling the data from
ithe records of the tests.

Science has given the railroads delicate
and accurate scales to weigh loaded cars
as they roll through yards. It has also giv-
en them great piers where railroad cars
are picked up and turned over like toys,
and their cargoes lowered gently into ship-
holds. And it has given them modern yards
with car retarders where cars on incoming
trains are reshuffled quickly, and safely,
by remote control, into outgoing trains.

The railroads’ customers get continually
better railroad transportation because of
railroad research. For example, to study
the effect of different temperatures on per-
ishable freight, railroad research workers
have ridden specially equipped refrigera-
tor cars through the desert heat—gather-
ing data of immeasurable benefit to fruit
and vegetable growers.

Other railroad research workers are ex-
perts in freight container materials, con-
struction, packing and testing, and are
constantly developing better and cheaper
ways of packing and loading freight of all
kinds in order to eliminate damage and to
reduce shippers’ packing, container and
loading costs.

As these few highlights show, the rail-
road industry definitely has been “awake
at the switeh” in the matter of utilizing
scientific research to improve railroad
services. In recent years, in common with
most industries, the railroads’ research and
modernization program has been intensi-
fied—with amazing results, too.

For example, since 1920, railroad effi-
ciency has more than doubled, as meas-
ured by ton miles per freight train hour.
As compared with 1920, the average loco-
motive today is much more efficient than
its World War predecessor, the average
freight car has 20 percent more capacity,
and the average freight train speed is 62
percent higher, Today overnight freizht
service between points four and five hun-
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dred miles apart is commonplace. Freight
loss and damage, which was $2.66 per car
in 1920, is now only 53 cents. And the ship-
per's dollar will send an average ton of
freight 105 miles today instead of 78 miles
as in 1821.

In 1930, the total mileage run by passen-
ger trains at average speeds of 60 miles an
hour, or more, was only 1,100 miles a day.
Today passenger trains operating at 60
miles an hour or better, cover an average
of 65,000 miles daily—and passengers trav-
el with economy in comfort, even luxury,
undreamed of even a few years ago. The
passenger's dollar today will carry him 57
miles; whereas, in 1921, it would take him

-only 32 miles.

Thus, because science rides the rails, the
American railroads are able to give con-
tinually better service at lower cost and to
keep fully prepared to handle, at all times
—smoothly and promptly—the peak loads
of American industry, agriculture and the
national defense.

Reflecting Cloth on Card Table
Is Adjustable to Any Angle

When you take portraits at home, try
fastening a piece of while cloth to the top
of a card table for use as a reflector unless
the card table already has a white top. The
table can be moved easily wherever it is
needed, and by changing the position of
the legs, the reflecting surface can be
placed at almost any angle.

POPULAR MECHANICS



T 80,000 feet, above all animal life,

10,000 feet above the extreme limit

of Alpine mountain vegetation, higher

than Ewverest, higher even than the

South American condor searing over
Chimborazo—MAN FLIES!

Another medium has been added to
the land and the sea, almost another
dimension has been added to the air
itself—the stratosphere. Here, planes
can travel phenomenally fast, amazingly
far; here are the high roads for to-
day’s bombers and tomorrow’s trans-
ports: here are the new high battlefields
where a superplane may rise to dom-
inate the skies—and all the earth helow.

But at 30,000 feet in the stratosphere
the air is so thin that no human lungs
and no airplane engines can breathe deep
enough to sustain life.

Yet with the aid of oxygen masks
man breathes and survives; and, with

BOTH must

reathe!

the aid of turbosuperchargers, American-
built engines can breathe and fly nearly
seven miles up—"on top” of the best
combat planes of any other nation.

More than 20 years ago a General
Electrie engineer, Dr. Sanford A. Moss,
equipped a Liberty airplane engine
with a turbosupercharger that he had
designed. And for more than 20 years,
while America’s aeronautical engineers
designed ships to fly farther and faster,
General Eleetrie engineers worked to
perfect the machine that would enable
them to fly higher and higher.

Today, no bombers can fly farther
than our American bombers, no combat
planes can fly faster than our American
interceptors and fighters. And, thanks
to the turbosupercharger, no enemy
planes can rise above them. General
Electric Company, Schenectady, N. Y.

GENERAL g ELECTRIC
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Avoid Drafts—Reduce Heating Bills

KALK KORD

Caulks Windows and Doors-5eals
Cracks Quickly, Easily Without Tools

his amazing, new, low-cost sealing

campound enables you lo seal win-
dow and door frames against cold, dust
and dirt; fills cracks in plaster and
woodwork.

Easily applied with [ingers alone.
Pocked in convenient rolls or beads;
neat and clean to work. Kalk Kord is
non-oxidiring, will nod chack, crack, or
hardan, Seals cracks lighlly and stays
tight. Use indoors or out.

Coulk with Kaolk Kord now. Lower
your heating bills, avoid solled walls
and dropes this winter. Use il lo seal
unsightly cracks in ph:ulrr or woodwaork.
It's waterproof and can be painted
immediately,

Users swarywhare are eolhusiasic
abaul Kalk KEord, Try it 'rmlrlal" Cuupﬂn.
brings you generous sized package.

PRESSTITE ENGINEERING CO. !
3900 Choutecn Ave., St Louis, Mo, :
siznc of Kalk Kard :m' g 15 ft I
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THIS T PAGE BOOK

HELPS ME SAVE TIME

AND MAKE MONEY
FIXING CARS!

2
That's what mechanics are saying / S
about ‘“Cures for Used Car Ail- .-"%1:

ments."" Write for Free copy today. / “‘“(r;‘h
CHAMP-ITEMS, INC.

6196 MAPLE AVE., 5T. LOUIS, MO,

GERSTNER Tool Chests
The finest Chests that mosoy ean buy, Free
catalog  for Machinists snd Toulmnkers.

GERSTMER TOOL CHESTS
ddl Columbia 5t., Dayton, Ohio

WORLD'S LOWEST FIFTI'IEEII
= AIIIIIHG HAGHIHE PRaE TRIAL
STEED ACCU o« ONLYS 230

TATAL COST
o NG

nan I1II1'F
I . ¥ Bach in 10 days

CALCULATOR H.IGI'IIHE HLl LIDEPT.) 1F ﬂ l{ll 1118 EHIEAGD, ILL.
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Progress in Lilliput
(Continued from poge 4F)

that they have been accustomed to han-
dling mechanical toys, working medels,
power tools and automobiles, trucks and
tractors at various stages of their youth,
thus getting early preparation for the op-
eration of complex mechanical controls
built into the skyfighters of this day and
age. For this reason the government is ex-
pected to be lenient with regard to the
manufacture of small engines which are
used in model airplanes, motors so success-
ful for their purpose that model authorities
say that in recent months the model air-
plane enthusiasts have grown in number
until they outclass any other single group
of model enthusiasts.

In fact the government itself is behind a
campaign to encourage the youth of the
land to make airplane models in the hope
that the youngsters will become airminded
later on when the nation may need their
services in the air, The campaign iz in-
tended to encourage the manufacture and
operation of motorless models in elemen-
tary schools, power models in junior high
schools and actual man-sized gliders in
high schoaols.

The war situation is likely to have little
effect on the enormous group which forms
the original nucleus of the model hobby
group—the railroaders. The draft and the
recruiting which has enlarged Unele Sam's
armed forces have not reduced by any
great degree the number of model railroad
fans in the nation. The reason is that the
average model railroad hobbyist whether a
tinplater or a live steamer is a settled man
in his thirties and is likely to have one or
more dependents in the form of a wife and
children.

Another factor has brought about a
change in the model railroad field, how-
ever, and this is the continued trend to-
ward smaller apartments and houses in
new construction. The inclination is to-
ward smaller model railroads, away from
O-gauge.

A surprising and entirely new develop-
ment among the railroaders is the fad for
the manufacture of street cars. Experts
gsay that the average railroad fan is far
enough along in years to have seen the
rise, and the gradual decline in the popu-
larity of street cars, and a sort of nostalgia

POPULAR MECHANICS
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for the things-that-used-to-be causesthem
to wish to preserve in three-dimensional
miniature the trolleys they rode during
their youth and early manhood.

Another general frend in models that
move, but which are not powered, is to-
ward oil wells, derricks, steam showvels,
cranes, turbines, motors, generators and
office building elevator mechanisms.

Among the hundreds of thousands of
model fans who specialize in “shelf” min-
iatures—models which are not powered,
but are for decorative purposes—the ship-
builders are still in a great majority with
trim little modern sailboats most popular
because of their simplicity and ease of
manufacture, but with a great leaning to-
ward obsolete frigates, clippers and color-
ful and intricate sailing types which flour-
ished throughout the centuries. Those
shelf-model makers who are not interested
in seafaring subjects, usually favor tiny
scale models of modern homes, especially
country houses, but the lure of the obso-
lete also shows itself in the favor shown
for early American blockhouses and foris.
The use of plastics has increased possibili-
ties of shelf models.

A tremendous impetus to the making of
models is expected to result from the in-
spiration of Paul McAlister, New York in-
terior designer, who has evolved a minia-
ture kit which enables the housewife—who
has been generally immune from the
blandishments of models—to set up the
walls of a miniature room, cover the floor
with a rug, and then from a wide selection
of tiny model pieces representing furni-
ture, to lay out the room and view the ef-
fect before buying real furniture. The
room itself and everyvthing that goes into it
is in exact scale, so that it is impossible to
get the arrangements out of proportion
while placing walls, carpets, doors, win-
dows and the 76 pieces representing stand-
ard furniture.

Fans say that you can't handle models
without becoming hobbyists, so it may be
that Miss and Mrs. America may soon join
the millions of men who almost exclusively
form the inhabitants of the present world
of Lilliput.

[ See index, page 4-A, to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanies,
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ONE THING T0 DO

BEFORE YOU BUY
A CABINET HEATER

._I' +

See the original and only genuine

&zaze HEATROLA

Models for OIL, COAL and GAS

® Bipg. Beautiful, Modern. A handsome addition
to yeur living room,

® Circulates healthful whole-house warmth, Keeps
floors warm.

® FPatented Intensi-Fire Air Duct saves fuel,
Turns waste into warmth,

THE ESTATE STOVE CO., HAMILTOMN, OHIO
THERE IS OMLY OMNE HEATROLA . . . ESTATE BUILDS IT

LOOK WP JOUR HEATROLA MAN. ..
HELL MAKE THINGS HOT FOR YOUu' ™
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Sensation in shoes! “Clipper"
ZIPS on and off instantly.
MNow's the time to build your-
golf a highly profitable shoe
business with Clipper and 249
other sensational shoo styles
for men and women. Dross-
work-gsports shoes.
Prices low as 32.05.
Extremely liberal profit
for you. Complete salea
outfit absolutely [free,
Write now.

MASON SHOE MFG. COMPANY, ﬂlﬂ. m El'h'l'rl Falls, 'l'ﬂt.

--——--_—_n——l-—--l-—l------1

18 exposure moll Eastman Plus-X fres 1o
imtroduce to ¥ou amazing lowscost (only $0c
for developing rell and I:'|1.III|I¢L 38 ol
menis) high-gquality phoio-foishing. Fxcius
Abvn aulomatic equijpment permils o ¥
of mlrmmav pluk ["I".‘fl"l'nﬂ thnl=hdmg, Clip
wrnd h #0c and your
i ﬁ% I.I-IEME';!'!i‘:"'“nlt (Hce:: .
(e a4 ¥
rurr;l‘alqwﬁruln developing snd 38 enlarges
ments 3¥xd". 18 exp., seod §5c,
Satisfaction Absolutely
GUARAMTEED or MONHEY BACK
Ewdtr. for pon-printing  me II\'H. b-"rm:lll-
pweeiing Plan on Fepent o Thoasnnds
pow using this superior o= manthly.
Free mailing bages; literatsire. Wiriks.

Technifinlsh Laboratory, Dept. M-10
641 Brown 5t Rochester, M. ¥

R e e e e s o e

USTRY =with machine and
Am‘il?mnr:ﬁwmnnmt rlm.nh"l-lﬂ-l'l with
sawings of 1/3 labor, 1/2 morior, and 1/3 ma-
terinl eosts —ashlar, hollow, veneer or Sol
walla—plain or 40 colors
WE EQUIFP YOU with ﬁ,uw‘rl.ll!r: Machinery —
||11:e productian nn:lr one or twa men. Egquip-

coste bt fracilon of other proceescs with
H|I,'"| oarsciEy -
1H"I'l’ﬁTIﬂATII-IH ua show you 1'!"1IJ.I hi.!tl--llnr.'
todny offers you the fFreatest E'DI'DG riun far
growih, expansion and &mn: (5] af
your own, using Taw mu riaks :'ﬂlhhlﬂ' in your
toritory. Writle

W 'I-:. n'I.IHI MFG. CO. :

SO0 West 24th 5t Holland, Michigan

FHEE" For All Boats! Pocket

" motorboat roles and

uide gives new
nlformation on

Justrite Maorine pntl. ht=-Lanterin. Writa ’0!
“Yachtsman®s Digest of New Federal Ih.-;ulallon-,
JUSTRITE MFG. . * 2077 Southport ® Chicago, 1.

CAR OWNERS

WE HAVE IT
A United States Patent

SAVES % 25% ON GAS

Or, We Pay You a Bonus

Investigate this mysterious gaseline saver that
ear owners are going wild about, Tsers repost
savings uobelievable, alds in removing carbon,
reiduces spark pluz trmible, Increasss engine
apeod, gaves up to 259 on gesoline hills,

BUILT oM SIJPER CHARGE PRINCIPLE

e

S 011

FOR ALL CARS

nttomnatle, self-regulnting—has 6o springs or
1r|-|.||:u;_, Tractors delirate paris Eo geb odil of order—will last
Airplanes. a 1ife-tlame,
'-ﬂ":." natalled in DISTRIBUTORS WANTED

minutes. No *- ¥ Wi Profis, Write teday for unusual mones

making offer Lo handle this remarkable device,
PMlespunt work—Dbe your own hosg,

FOR SAMPLE OFFER

wRI I E Wao will et you try :"E‘ N your own car for

thirty days—so write Loclay.
4 A. STRAMSKY MFG. CO. T51-M PUKWANA, 50. DAK.
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A LITTLE LIBRARY

of Useful Information

A Few Somple Poges

These booklets have been carefully designed ta fill a
leng felt demand fer instructions for making things and
doing the everyday jobs around the home,

Only 25¢ Each, or 5 for 31, 12 for §2

PHOTO ENLARGERS = Shows
W how to make four dif-
erent enlnTEers.

ul.l'rw-a:p RUNABOUT=Fant,

W=hani
ELECTROPLATING — Copper,
nickal, chromium, gpold, sil-
ver.
FOWER ‘lnm.f-umnmmrr:wn
achines:  saws,
lathe, drl.l:l m-w:l, wEe.
wll.'ﬂlﬂ'l—ﬁctrllln on_are and
=pot welders 110 wolt

o
COLORED COMNCRETE GARDEN
FURNITURE — PPaltery,
benches, bird baths,  Sun-
dials, misc
'III Hﬁuil!—ﬂntm)' s,
miniplura F cabing, =ingls
apartment houses of rustlo

% LT

FARM & CARDEN TRACTORS
—Two treciors you can bailld
from obd puto parts.

TAXIPERMY—Fun and praflt in
mountiogr  flah. small  and-
mals. Esxpert tells how,

AUTOMORILE HINHS Mooy
gaving shortcnis based on
mciual expericmce.

CLEAMING FORMULAS—Pron-
mllﬂ.l.'lﬂ lr'.:g woniiwork, an-
Eas, bEiEhes, paper. TUEE
martile, #te. Alkg, sanps wnd
blaine,

cmn:-ruc FORMULAS — Make

Creams. lobions, ofher jrrosds
ustm for yoursslf ard to well,

TREASURE FINDERS —[iuild
»our own tressure  finders
mml meisl locntee.

LOO CARINSG & TOURIST CoOT-
TAGES—Two cabins: several
ingxpensive tourisl cotinges,

FOOD PRODUCTS FORMULAS—
fodg formualas for everyday

niecessities.

GARDEN WoOODDWORH & FUR-
MITURE={mtdoor farsiburs,
ircilises, fences.

‘GI.'D‘IHI'N'G & BRATING—Full

I
plants
YOUF W

HOME WORK OPPORTUNITIES
—Handieraft  projects  with
wales passibllities.,

tlLl!EDF‘II = low to grind

& and make mirror for 4

In !"lﬂ-ﬂ!til'l

METAL rl.nfum tnlﬂllﬂt
=Ezgonkial formulas for o
tll:ﬂl;:.. coloring, |l1a|.l-n;

FAST I0E ¥WACHT —Complete
detalls on buoilding and sall-
ing Class-E ice yacht,

EXTRA COOME IM ATTIC—Add
walue 10 your hame by Daeild-
ing extra room in sttic,

BASEMENT PFPLAYROOMS—
Build atiractive playroam in
¥ouF hasemwent.

PHOTO IIIII'I'I!S — For halh
profeesional  and  amakeur
photographers,. Noempalive
dryer. snlif second timoer.

SAILING DINGHY=This 14-ft.
beont corvios 140 =g, ft. of
CROYVIS,

Tﬂlﬂ LERS—=Mideet "tear drop'®

ouse tradler; several otility
traliors.

II'I'M.. ERAFT—Simple Instric.

tions for making novelties,
uscful artbcles.

MAGIC Fﬂl F\’l“-ﬂ‘“--ﬁlm-
ple  dricks io puzzle yosir
friends.

CANOEING—1Tawr -t d-le de-
talls on 18-t Canadian type.

LOWER YOUR FUEL COST—=
Fractical Kinks on  Orisg
furmace, handling N
weather stripping.

Woob TURNINE—Haw io
lathe anil chisgls correctly,

TRAPPING SMALL AMIMALS
lariigr fur Iarers, prepars
ingE  ball, traps;  dressing
shins.

MOToR-DRIVEN MIDGET CAR
—Uomplete detalls on l=0yr's
gns-poweresd rary alsn molar
ECoOOier.

TRAINING YOUR DOG—Tesch
wour dogr ohedience, tricks,
hunting.

SMALL CASTINGS —Tulld small
rax or clecirlc fumace
melt brass, copper, alloys.

ﬂAKIN‘ﬂ MONEY WITH HAMD

oM — Conatrsciing hand
wwn for weaving  rugs,
spreads) leather novelties.

HAMZING WALLPFAPER=Tricks
af hm;ﬂm:#nnw- nlso how
tn refindah s, palivt your
b,

BEACKYARD 'I-IIIIHING—-’H-
locting and minnnin

PLAIN & Hﬂ'l.l'lL'I"‘r H'DBI
FINISHING.

GEM CUTTING—1Taw Lo cub and
polish semi-previgus slones.

BOY ELECTRICIAN—MIidiet
moters, telephone, vest
pocket inb,

EURING LEAKY BASEMENTS
—Wiys o blo=k out water.

21-FT. SLOOP_Complete cons

atructional dotails.

CHECK TITLES WANTED—CLIP AND MAIL

POPULAR MECHAMICS PRESS, Room 315, 200 E Ostarla Stresl, Chicage

Send me tho VLittle Library’ bookléts checked above.
Baiiah Bend C.0O.D.

mittomes for
arder & 1.4

| HBMW® +-cis v+ AiEmAAEEETEEITEESA PSS PR AL pp e e n wd e

Address o.av-nae
Cl ccaus
and add LESy [OF posinge.

UL E. AL Oflyd

sasvmscEsanenarensenssennsrs SHIW. a0

Wole: On orders to Cannda, Mexico and all foreign, snclose remittance

POPULAR MECHANICS

I onclose res
O imindimmwm Coiu .



Benzine Removes Fingerprints
From Photo Negatives

L ; _—— NEGATIVES

Fingerprints, which sometimes get on
negalives even when great care is used in
handling them, frequently can be removed
with benzine or carbon tetrachloride.
Moisten a small wad of clean cotton with
either liquid and rub it gently over the
surface of the film.

Attachment on Vacuum Cleaner
Removes Dust in Camera

Adaptable to any vacuum cleaner, this
attachment makes it possible to use the
suction of the cleaner to remove dust from
the inside of a camera or enlarger quickly

and safely. A short length of glass tubing,
a cork and a piece of rubber tubing are
assembled as shown, With the cork in the
end of the cleaner hose, the rubber tube
can be moved around to all corners inside
the camera without deing damage.—A. G.
W. Sparrow, Aukland, New Zealand.

OCTOBER, 1041

l-iere’ YJHE L:;ﬁr-cast 7
Emergency HOME —
Sturdy, Durable! %

If your work takes you where housing is immu:tz ¥ oA
#till enjoy @1l modern comforts and convenlopee, _.l|. 1941
VAGAROND COACH is the idenl mobile dwelling, to meet the
needs of construction men, army officers, inspectors at defense
plants, mony others. Here comfort will await you after a busy
iay, {And when vacation time comes, you have your Vagnhond
o go where the spicit moves youl)

There's n size and style of Vagabond 4o suit you, Warm and
dry with double walls nnd floors, insulated, completely equlpeed
with finest beds, refrigerator, cooking stove, heater, ample cup=
board, shelf, I.'Irﬂ!rrrr mnd trunk space. Long life -.mi lovw cmat
nasured by sturdy cmutruulnn. steel frome, chassis ond exteriar.

Write {for [iios-
trated cotalog amd
fationanl list of nu=-
thorized denlers.
Pluce order prompt=
1¥. Prodoection has
been increased by
naw larger plant,
and orders ing
filled in sequence of
redeifl. Bend coard
TODAY for catalog.

VﬁGABOHD (OA(H MFG. CO.

Momiber Trailer Caach Manufacturers Assooiation
750 Grand River Avenus, Hew Hudson, Michs

NEWEST-mosT IMPROFEH-
MOST ADVAM'ED

10" TILTING ...

ARBOR SAW,

The Dure 10-inch Tilting Arbor Baw is the product of
resenrch and exhaustive lests covering all known types

of saw constructlon, Its outstanding featuros include
307 x 80% working surface, chule that guides saw dust
past the working parts, bullt-in compartment for extn
saw blnpdes, Deluxe Mitre Gauge, heavy rip fence, that
locks at both front and rear,—saw guard, splitter and
anti-kick-bnek and it is designed to use any standard
type motor.

The new 1840 catalog describes this Saw and the full
line of mew Duro Tools, Write for your free copy.

DURO METAL PRODUCTS COMPANY

DEPT. PM22, 2653 N. KILDARE, CHICAGO, ILL.

181



Save on E\rerythmg in Radio

REE?

RADIO'S
GREATEST
CATALOG!

LOWEST PRICES ANYWHERE

It'a completely new-—it's sizzling
hat—it's got all the money-saving
values vou expect from ALLIET)
on Everything in Radiol
50 NEW 1542 RADIDS!

vilgg=—""Por=-
m: Intest FM-
Fhono-radia

il 4L
AM models: Rocorde
Combinations; FPlostic dele; Warkd-
wide models;: Auto and Farm radios;
noew  Amiteur scis—nll the hew
1942 models—all ot lowest priceal

NEW 132 SOUND 5T5T'EM5|
The latesi—Ior overy Pablic Addres

application=—7 to 00 watts, ‘ﬂ-'n
features—I|owest :|~r|l.4. ] in P.A
aur Time ot
Trial Difer.

Don®t misa these voloes!

Portable 10-Watt Sound System

{Continued from page 137)
voltage for operating the amplifier from a
B6-volt storage battery. This unit comes
complete with plug, shielded cables and
battery clips, ready for installation in the
portable case as shown in photo (C). At
the present time this model is available for

D.h-ﬂ «THAMS,

"

CHOKE
=709

BT

NEW 132 KITS!

Bulld your own radiol Every-
thing you feed in fadio fop
every building requiremant.
We'll supply ports lists for any
circuit described in magazine
radio conatriection articles, Let
ALLIED help you—just ask os
m——you'll learn guickly. Make
gz Four Rodio Headgisarters.

RADID DICTIONARY

Mothing like it ever helfore—
eomplete, nuthoritative, worth
many times the pricel Com-
piled by leading Radio author-
ities under ALLIED Supervi-
glon. Gives sasy-to-understamd
definitions of all
used radio terms,
A "most” ot only, . ...

comenonly

LEARN
RADIO!

15,ﬂll'l PARTS!

“The blpzest sclection of gual-
Ity prrts. Every leading make
—mmpiete ligtings for every
radio bullding and servieing
requirement. i’-:-u can't afford
to be without the new 1942
ALLIED Hadie Catalog=—the
relinhle Guide to Everything
in Radio at loweat Pricesl

BUILDERS®' HANDBOOK

Most popular apd widely sold
Radia p\lhllr‘ntmn—l.L 1ED's
own valuable beginner’s book
on Radio. Tells how to select
cireuits, read dingrams, build
sets, ecto.  Fully  illustrated.
Easy to understamd. Order by

10¢

coupon. IL's youss
for only.: « c e vasssaa

Chicago, lllinols

=
g
.

B33 W. Jackson Bivd., Dept. 5-BK-1

0O Send me your FREE 1942 Radio Catalog.
I enclose 10c for Randio Dictionary.
I ¢nclose L0e for Radio Bullders' Handboolk.

1
L BLUE.
ELD

LODWING AT PAONGE)

SPEAKER PLUG

ERCrR
o

ATH oo

FILTER

CHCRE |

-1l
ELLLT.

T

1 MFD
&
g
Yo
i
§ T T
(nd [
]

500 630- 01

ONTROL

— IS
10 PHOMO PIN JACKS

PHEOHD VOL.
VIR PR,

SDLHET

B, I cei709
| Jiw
Elr-lf.r'.—_l

-4

ik

l';é) -E GROIND SHItLD
B3 WPy
LIGHT

104,000
HHS

il
THREL-POLE

DOUBLE-THROW |
SWITCH

|

I3

DL Wi, COMTROL 500,000 gH

Fic.3

E 2 GROUND W BASE

PE3I2
HOTE=ALL SOCKETS BOTTOM WIEW

FWH. TRAKNE,

(Continued to page 184)
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WELI] BUMPERS,

FENDERS,
CYLINDER BLOCKS,
BODIES, FRAMES, ETC.

Does Farm,Factory
and Home Repairs §

Works ﬂﬂhu 110 volt electrle lght

A

-
Far t unheard of price you rnn et h. -"f_. Without previous welding ox-
the “I;u-uruluu.u Drynamia Bu amm PUFlEBCS ¥ou can mako for your-
¥ l]l.dl!l‘ll' hliﬂ!'ﬂ'pmlc—md}" Lo l.'lll-l.E s a= BOOF B8 mich as $5.00 on o repaire
bnlh 8 :Jtiﬂmt The Dynlmlc dnm = job ihat can be done §n less than
h Yma: and ecarbon are =1|1- AL = oo hour.  Many welders make

can alo solder and braze as much as 316,00 to §20.00 &

r ﬂn[ll'— lightest material. Eﬁsf PAYMENTS 1!l!l' Thoe Dynumic Welder is
Warks on lIron, Steel, Tin, Brass, r and All Other Melals

With our free Instructlons 1 alba

BIG PAY IM BOOMING WELDING I} .nnusm\r’”&uﬂf,é‘u'ﬁ,‘lﬂ ._ﬁpﬂlfnémm AGENTS WANTED!
outfit, you are all set in this profiable feld 0o @& a Dyvpamic “1:{1 Get our big profit plan and
er costa you Less Thon o a Day. Write for FREE particul TODA EU- di.!’ irial offer. Hend for
L TODAY,

light and easlly partsble,

DYNMAMIC WELDER Cﬂfﬂ Zp_ﬁ_-l?:!,_fgﬂ\rarlﬂ_n R{und, chltugu, |||.

Wear DUPOR Mo 1 whes ssnding, grinding, paint spray-
ing. wweeping, custing. femsce cleanisg. eic. Handy o5 a |
pair of glasses. Just keep meouth closwd and breaths through
nose i all you do tnoperate. Protects against numsascs dusts,

ling, cual, coment, gras duss, Weighs 1 o Hos % s in Aler.
Bosk o DUPDR Rsspiratory semt FREE, ﬂu
H. 5. COVER, Dept. P, South Bend, Ind. POST
LN FIOMNEER BESPIRATOR DESICMER SiMCE T80 LT

GENUINE U.S. BARGAINS
0.0, WOOL BLANKETS (USED) . $2.19
MCCLELLAM SADDLES (USED). 5.9%
U.5 ARMY PUP TENTS (USED) . 2.50
U. 5. MARINE PONCHOS (USED) 1.29
Thousendsof Ocher Basgsins in Milieary, Outdoor

& Sport Goods for Henter, Farmer Scout Send 10y
for 32-page catalog returaed with frst ocder.,

A and N SUPPLY CO. . 7 usen By THE
AAAEEEY a7z0 LesTER ST, RICHMOND, VA, Y ULE.COVERNMENT

WHY WEAR I
START A WOOD BUSINE
DI AMONDS | Fuel shortage makes wood murplv.lguuh]e tfasn

When dinmond-dazzling Zlrcops from | ever—haolp defense—sell fallen timber and sur-
tha mmﬂ;ﬂﬂfuf"'*l:_:i!’ idrntl-c H‘“ﬂ; plus wood—leave coal supplies for industrial
e b i S use, A real money making opportunity is yours
Btand acid, out glass, full of FIRE, n a

true backs, thrilling besuly, exquisite —act quick! An easy way to increase your in-
mountinge, Examine befors you buy, come, Portable engine useable for other money
c.uln‘wrj:éugim:nn ni making power jobs, Buy a WITTE on easy
Dept. 22 Whanling, W, Va. terms. Watch it pay for itself.

fnl finewl bosls and lul!.llmlu-, Br &Ry
maksl, liks '!rHLIn: B il

i STATIONARY ENGINES—3 to 10 H.P. burn all
BLIAN YOUR NAME OM TOOLS fuels—enclosed, self-olling, roller bearing, Write
wITH THE GRAF /i loday for catalog and literature.
.._ -I_'r-
S

ARKO 4747 OAKLAND AVE., KANSAS CITY, MO.
Complate Dutfit $3.50— Fgsid Aoyeiare

PFROTECT YOUR TOOLS FROM THEFT
= LARGEST BUILDER OF SMALL DIESELS =
Interesting illmstrated eireulss fre. Hllh [P -~

ity with elecirfeily aay mame of demign oo Lhe
mrﬂjﬂ 1937 5.E. Stask 51, Parflsad, Ora. m Always write your name and full address elearly when
- lnlwerinp lﬂrrrlimmdﬂll

now reapy for the GUNSMITH
SHOOTER and HOBBYIST
STOEGER 1942 World's Greatest Gun & Gunsmith Guide

312 PAGES—16,000 ITEMS—6,000 PIC- Walnut Stocks and Blanks; Ballistics, Barrels,
TURES (hundreds in color). Contains the Targets, Scopes: Thousands of Accessaries.
only complete Gun Tool Section for amatesr  Latest prices and specifications, Send a DOL-
and professional. Finest Hand Tools, ALl LAR BILL, check, money order o stamps for
American Gund, Shotguns, Rifles, Revolvers,  the new 1942 Shooters Bible” L
Pistols, .l'.lrgun'l- 100 -l mmma Fif OUT AND ATTACH A DOLLAR BiLL ™mm mm Y-
PAGES GUMN PARTS

{illustrated y. Rubu-chng, STOEGER ARMS CORP., 307 FFTH AVE (ot 42ed 5i) NEW YORK
Remodeling, Reloading: g MAME .. . (.ociiiiiiiiiiiins srimmsisnsiar & danasascins

§ ADDRESS ...... .

-
a
=
§

OCTOEER, 1941 183



You Can Make
BIG MONEY

Surfacing Floots
the ot

cFrme/cecan Wey

Get into something where your in-
come g only limited by your ahility
to gel shesd, The American eleotrie
method of floer surfacing gives you
the opportunity to make more money
for yourself=——work ensy to get and
na previous experience required. If
¥ou are nat afraid to put on a peir of
overalls amd go to work, here is the
chanee of n lifetime.

Lt us tell you how to be o success
in thia business and tell yoo how

meny other men who started
like vou hove maide themaslves
indlependent for life. As little
nd ETE.OD will start you today
on the road to success,
He sure to sign and send in
the coupon below
or mull ns & ¢
post card for
complete free
detalla — no
abligntion,

RETURMN
COUPON
HOWI

THE AMERICAN FLOOR SURFACING MACHINE CO.

523 Sp. St. Clair Street # Toledo, Ohio

Gentlemen: u
0l Send complete free details on how T ean make big Y [ ]
l with an Ameérican foor surfacing machine—ao obligation. I
M FasrrrEmErEEEAIA T ELAT TE R R R R AR A AT R
. ‘-I'lr"l'l(‘" "
m Street B e T e e e e R |
B Cirr. . e Stu.tt' .......... |

le's fum = and sasy, voo, with Laflsyene’s big new radio snd pars
catalog! Mere's everytbing yoa nowd — America’s groaons line of
rarionally sdvrrsised parc, rquipsmont, ham geas, fools, Entrection
heds — all seandour salues ar Lalayenie’s rock-borom ssoncy
aaveng preces. Starn than radio weie Send for your FREE Lafayone
walog TODAY ! Penny post cerd will do.

9l W, JACKLOH BLYE., CHICAGRD, ILL.

uFlYmE nlnln Baph. Pl &r 163 SECTH AVENUL, MIW TORE, N,

Mo need to worry about di-
rections, Get —

The Hull Streamline Auto Compass [ 4
Built-in Compensator
Omly $2.95 at Your Dealor
Write for Literaiure

HULL MFGL CO., P. 0, Box 245.D10, WARREN, 0HI0 W&

REVOLUTIONARY INTERCHANGEABLE
ALL-PURPOSE KNIFE . . .
AT TOUR Blaifid

LACTO-CRESCENT PRODUCTS CO.

449 FOURTH AVIMUE, NIW TORN

BLADES
INSTAMTLY
CHANGEABLE
KEEM A% A

SURGIONS r
SCALPEL 4

Direct Orders Filled
I.rﬁHT DUTY

...( L'EI_

'----------—------'---"

$12.00, completely wired and ready for use,
and simplifies the construction of the am-
plifier system. A Jensen 10-in. P.M. speak-
er No. PM10H with a Z2384 ocutput trans-
former is employed. The speaker-ampli-
fier case is a “Knight” No. 93-603; inside

size: 211 by 1834 by 14 in. deep, when both
sections are closed. Speaker openings are
provided in each case section. A 4-prong
plug with a 2-ft. 3-wire cable eonnects to
the 4-prong socket in the amplifier base. A
detailed list of the original parts used is
available from Popular Mechanics radio
department without charge.

The amplifier unit and the vibrator pow-
er unit are “float” mounted separately in
one section of the cazse on “Lavelle” type
soft-rubber shock absorbers as indicated
in photos A and B. When operating the vi-
brator power supply, be sure to connect
the battery clip having the red marking to
the positive terminal of the storage battery.
A standard auto battery will operate the
amplifier for 10 hours continuously., The
blueprint number for this article is R-295,

Capacity Bridge
(Continued from poge 138)

outlet. A hum will now be heard; set the
range, &iritch to X.05 and vary the poten-
tiometer dial knob until a point is found
where no hum is heard. This is the “null”
point. If this point occurs below 1 on the
dial, switch to X.005; if it still occurs below
1, switch to X.0005. Multiplying the dial
reading by the range multiplier, the result
will be the capacity in mfd. of the conden-
ser under test. For example: if the “null”
point was found at 5 on the dial, with the
range switch at X.05, multiplying 5 by .05
equals .25 mfd. Avoid contact with any
grounded metal while using instrument.

POPULAR MECHANICS
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:nrre.nmgly valuable for dJi
¥Pesof precisinn metal wogrk

ATLAS PRESS COMPANY KALAMAZOO, MICHIGAN

Grimy Hands

cleaned qgulekly with

SBKAT, original and best
Paste Hoap. Keepz hands
smooth, Cleans almost
overyilhing. If not at dealer’s

send for free zample.

SHAT C0O., Hartford, Conn.

Big Money for Workers

In Home or Shop

EARN MONET as Licensed Concrete Bpocinlist, BMake
lawn pottery without molde. Patented method. Cemetery
roducts, moveltios, tiles, foors, colorglacing, patching.
psement waterprofing, Oilwr projecis. Workers wanted
everywhere. Booklet, colorplate. dotalls 10c,
MATIOMAL POTTERIES COMPANY

Dept. A, 11 W. IGth St Minneapolis, Minn.

FREE TRAILER PARTS CATALOG

We'll C—ax | heels,
-m:lpl:r:.“w{mlnwi. Enn. wr:rmg:, 'i?r.l';q:i

' el g - ﬂ- .‘P niflde @fd OL

3 mps, um

cosie b mfrs, WA JoMAL FRAlLER EQUiPN
Compinr Plans and 0. Buccessgrs to A-Van fmm-mn 'Im:

Husliing [naivemisns, 100 eot, P, 714 W. Wlmnlln Ave.. M| lwauhes, Wis

| REAL ENGINE 'VA.LI.IE

' The G, H, @. ia & miniature gascline e |.r|.e
Hu\t- really operates, Over 15,000 sol

the last year. Now i your chanee to hu
the New I'mproved 1042 model kit for £5.05.
Absolutely complete with eoil, eondeneer,
plug, lnutruc't-lnnu. ete, Only a B-:mdrlw_r
Do w& pllmises, tnidﬂ:l. L

All urllmmn B-umi ll—s jpﬁed
) . . zome

Hieralure ar ﬂ'-t' Jfar Jﬂnﬂw mmma -nm! chidee of
Jree wings or ariaron pin,

Sor $5.95

| ing. See one of your hardware

GHOQ MOTORS, Dept. B, 40 East 21 51, New York, N. Y,

Say yow saw it in Popular Meckanica!

OCTOBER, 1941

» #7 FOR FAST

CLEAN CUTTING
|

ATKINS Clearance Grmd CIRCULAR SAWS

Ta get top results from your table or arbar saw,
put in ane o s& modern blades. Clearance
starts right at the tooth edge. That's why the
saw runs cooler . . . why it tums out smoother,
sliver-free work at top speeds... n“:d. less fil=

E. l:. ATKINS AND ﬁn“"ﬂ"?
5. llinsls 5t., Dept. M, Indianapoils, Ind,



RIGHT DIRECTION

OME STEP IN THE
and you’re in HOTEL CLEVELAND

It's ns ensy as that to be in Cleveland’s most

convenient, most friendly hotel. Hotel Clevelnnd
iz directly connected with the Union Prssenger
Terminal and a modern garage. Located on
Publie Square Park, at the heart of the eity, all
through motor routes come right to our door.
Convenient, ton, for theatres, stores, boat docks,
Stadium, Auditorium, and every part of the eity,
May we weleome you te Cleveland on your mext

trip here?
Rooms from $3

HOTEL CLEVELAND

.« Lists Thousands of
NEW and USEDSTILL
CAMERAS and AC-
CESSORIES. Also

Wsite New

B Still Earqalnqram ORGHOUIES. AL
= 0\ ””2...&3&36? 245, Wiite Dept. 2|
Gass@h 722255 CAMERA CO.

i 178 W.MADISON ST..CHICAGO.ILL.

MEN LIKE YOU

are making Big Mone
v, In the Potented-Protected Maotionally Advertised
)

NEW ART Cleaner Business

Men with a mechanical slant have made thou-
sands of dollars with the automatic, self-wringing
Hew Art Cleaner that scrubs, sweeps, and mops.
Bome of the Many Records—"50ld 41 in 274
hours in group demonstration,” says Burnett

self. of Oregon. “Sold 11 NEW ART Cleaners in
i d 7 hours," reports Miller of Peansylvania. “Out
Hands of 11 demonstrations in 1 day, made 9 sales,'
:'r::‘::""; says Brown aof Rhndc Iztand, **Sald 28 on
water. Saturday,” writes Bell of California.

What Others Hove Done
—You, Too, Can Dal
Today, neilons] sdvertising of
the NEW ART Cleaner in lead-
lig Women s Magazinoe 58 wall
nA perammenilsl iong by hundreds
of thousancds of users aee bring-

ing In more and more good Toada.
Atart full or part=lime. But don't delay,
Your BIG apportunity is HERE! NOW! Wrlte
today for full Informatbon,

ARTMOORE COMPANY 2t Wil Whicensn

186

DESIGNED BY
CARL GOLDBERG

Perfected after Iy cars of test-

INTERCEPTOR

A A I-m: \|II1:I|.'|!E1.'UII‘|FFI.IL'|IU:II OmAaEs
i # 5a i ...,.; climband glide! Postage
=1 - __,.. Senone i ordered (rom desler,

B cLASS
&7

LT
-MEJ_I' _."
Bigsi7flving model. pecurmtely
scaled down from original! Posi=
agpe Moy none ulrl.l_trﬂl !rrlln dealer,
SEND S FOR MNEW CATALOG
COMET MODE ﬂ.WIPLI.H‘I & SUPPLY CO.
129'W. 28th 5t lthH‘-lluﬁ B8 Brondway, H-u'ﬂ-

Dept. M-10

BEIG MOMNEY Assembling

NEW BOAT'

Lkt rated

FREE

Arralarsl BTy l..-_. 2

MEAD G II.II:II-:H.S, 15 5. Market, Dept. B-101, nmnmu ILL.

' Hh-p!l]'rzlrldllnr.lru:lad

dérshap, Corfaed deignd and i
3 zpecially woumd Righ 2
|lfwh|[|'l'l.m'lll1-l|39ﬂﬂ Way ¥
Tool Sstors. §000 RE'M Drill ey
pivtod @i, dis cail caie and 14"
capecity in sleel, 70000 RFPM
Hamd Grindes has " and 15"
cellels, Sald IIdI\'I'dul""I o in
Steel Kil with §acceszoien, Fand
Rakirs Dipil] o Grinder, Fromes coa-
werts Grinder inlo
Roulter, BenchGrinder
|z complete with mobes
ared 2 whaels, All eordy
waterproo! with wn- =

DRILL
STARD

. €O,

1E4Z S, 853nd Awe., Cicets, LT

BUILDZARCEWELDER :.:“E:'n{?rlul:
For Light or Heavy Wairk.

Th=BHl pus ||r .
Camplete and  val

Ahe,  {heed 1000 Elpolrical Buippli .H'Lr..l'll i

PLANS ] g WL =2
1247 Lelay Huildlng,
Minneapoliz, Minnesola

Leday Mig. Co.,

Makes marvelous movies at everybody’s price
CINE-KODAK EIGHT

See it at vour dealer's

PUSH BUTTON CONTROLLED
GAS TANK LOCK

MO KEYE=Electricaliy operaied feom dachisard,
Cine model GEs all cors incledine fensee door L,
Gireatest thing ouwil. Bells on =lehiti Fully guarans
tepd.  Distrilmnors, dealers. here is sour numrﬁl
Erknb NG Oaveoe 1I|IH.._-; Write for free lleraiure aom

NEW males pliai.
SHAP-UP GAS CAP CO. Dept. k, ASHLAND, KY.

BUILD THESE PROJECTS

Far rd r lpam. K hgrild. IJ.l tomall Tratailed Hlue-
. HI il g i M oalel {XM-60 Ol

wh oilel 135 I.Julq:lh Wisdmill Si;
Nr L.a wn Figurs Paiterne—sun neg Clirl,
h oy, o Giirl, Halland Pair, 350 ssch, sl 4—

D
S0, (Jul.-lne ||hu:r..|.||.¢ wrahi o els, sl 100, Laday

CRAFTSMANS MODEL CO., Dept P-5), 2000 M. 4lu Sl-.. Milwaukes, Wis.

NEW TRAILER PARTS CATALOG

TRAILER OWNERS5 ond BUILDERS

Got our new AR papge illistruted catsleg! ALl
products Epeclally designed fof Lraller ude—wiin-
abinicd, comblnation Les amd eleetrle wefrlgerators,
anilerearriagn couipment, eouplors amd 1fing de.
Viees, mein]l mooldings and rob rallg, Interiar
lghilng fixtures, stoves, heaters. pumps, Parid
you ean't get bocally. Catalog m-ﬂhl postpild em
receipt of A0e coln. Write feday
ARYVEL TRAILER PARTS CO.

Detreit. Mich,

19020 Celeiting Ave.,
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Machines '[['hat Make Machines
(Continued from page 3)

350 tons, is one of the largest machine tools
ever produced, ;

Electric motors as large as 40,000 horse-
power and measuring 15 feet high, are
made with the aid of machine tools. But
smaller meotors, one to 50-horsepower,
which are turned out by the tens of thou-
sands, do the lion’s share of the work in
mills and factories throughout the United
States. They run lathes, milling machines,
planers and other machine tools.

Thus, we see that the machine tool is
power driven. It is a machine and also a
tool, but not a hand tocl, although its op-

Inspecting nose diometer of 75-mm. shells produced
in volume with mochine tools

eration usually is controlled by hand, Its
basic jobs are boring, planing, turning,
milling and grinding, all involving the cut-
ting away of metal. In some types of
grinding, the chips taken from the metal
are so small that they can be seen only
under the microscope. Made of alloy steel,
the cutting tool on the machine tool is
harder than the metal it cuts.

Few factories today lack machine tools;
volume production is impossible without
them. When Uncle Sam ecalled for thou-
sands of fighting and bombing planes,
guns, tanks, shells, trucks and a myriad
of other things necessary to national de-
fense, the builders of machine tools were
able to turn out the equipment for pro-
ducing them quickly and in large quanti-
ties. First had to come the machine tool,

(Continwed to poge 18%)
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WHEN IT’S TIGHT ENOUGH

No guesswork — no injury te hollow screws,
socket bits or die-cast parts with Williams®
unigue Torque “Measurrench™ No, B-21, [t in-
dicates proper working load for all the smaller
“bits" for hex socket hollow-screws. It's one
of 19 units in Williams' improved Hollow-
Serew Wrench Set No. AL-101, and typical of
the many modern and extremely useful tools
in Williams' “Supersochet™ line.

Other Willlams' Wrenches include both Carben
and Alloy steel types for practically every
kind of service. Mill Supply and Automotive
jobbers everywhere sell &illinmn' Wrenches.
Industrial workers
and mechanies in the
various trades can
buy them, at a lib-
eral discount, either
direct from these sup-
pliers or through
their employer. Ask
your Fereman or
Superintendent.

WWILLIAMG

YOUR BEST BET FOR
WRENCHES

GET YOUR FREE COPY
An  interesting, informative
book that every mechanie
needs, Data on wrench types,
tables of sizes, helpful action
photos, The coupon brings
your free copy.

J. H. Willlams & Co., 227
Lafayette St., New York City.
Please send “How to Select
and Use Wrenches." PH 104)
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AKE BIG MONEY 2z HOME !

NEW INVENTION

g{’ecbwpﬁ:z{ea by Bnusl;

MNew, patented imve
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WARNER ELEETRl’B CGMF‘AHT
295 M, Wabash Ave,, Chicago, IIl., Dept. 5-U

LITE=KING

(e 7o Sersationsi New FLUORESCENT
&> LIGHT FIXTURE
that Screws in o Sockel
Like an Ordinary Light Bulb

SAMPLE and

BOOKLET
EXPLAIMS ALL

DISE HISPFLAY
WOATH AMERICAN MFG. CO., Dept, G110, 4]'.II: Erig S,

ONAN ELECTRIC PLANTS

ALTEHHATIHG AND DIRECT CURRENT

Produes Current, sams an Ciiy Power Lies, for FARME
BLIHIMELS, THEATRES, PUBLIC BUILDINGR
Ugernin Lights II..|'|I-" Mitais, Al Applisnes
Dvewr 48 STOCK MFFLLS — 148 po % 68 Wans
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[E wam b - I 2 Typas
Edanmal, Fufl maisr and Soll-Siar ing. 1 up
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Wrirs lar Campioie Desaiis

D. W, ONAN & S0ONS

10E2 Busmlacon Avmes - SEVNEATOL] S, AENY

HOW TO RES 'rnnlj

ial I|||I'\-I| of wEireork

LEicaga, i,

100 BONUS OFFER FOR

W CHEAP OIL B

COOK YOUR MEALS,
HEAT YOUR HOME WITH

NO MORE SHOVELING
COAL and ASHES —This
pensational newinvention fita
into your present ecal stove
or furnnee, Life- 'T:H‘H'.I Guar=

nntes np Bew Ty
"‘FUELIZE LV AP(R-
1F¥1NG BYSTEM' t cheap 130
flanh fornoee oil, distillate, diesel mnd like olls i
into oil-gas heat, Will not elog up.  One of the
quiekest, hotteat fires known— Hetter esaking, baking and he atingr.
EZolf THREE and GET YOURS FREE—HNow snlea plan— BHIIW=
MANSHIF, not high pressure salesmanship, sells the NEW QUIE-

HEAT OIL BURNE a0 dny mmoney-bock guarantes plos 5109
BONUE OFFER! Be first, send In your nome toduay,

NORTHWEST MFG. CO., 6510-M W. 5th, MITCHELL, 5. D,
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FORTY POWER TOOLS
Just Publishad)
own  suw, drill,
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ey, §1.25
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BLUEPR!
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HANDBOOK
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then the defense goods. Fortunately the
machine tool industry had had a “warmup”
period for the “all-put” job. Machine tools
are used to make vacuum cleaners, refrig-
erators, radios, telephones and thousands
of other peacetime products. Too, the in-
dustry had helped to supply England and
France with the machines for manufac-
turing war-making devices and supplies.
The industry, therefore, knew in a general
way what would be needed and set out to
fulfill the need. It takes from four months
to two years to build a machine tool be-
cause most types must be made to order,
designed to perform a special job, or must
be equipped with special attachments. So
machine tool production, which in the four
years of 1831-1934 averaged only $30,000,-
000, jumped to $200,000,000 in 1939, exceed-
ing the 1929 peak. Then in 1940 the pro-
duction was more than doubled—to $450,-
000,000, and the 1941 output will total
$750,000,000, according to Tell Berna, di-
rector, National Machine Tool Builders
Association.

What the automobile industry has ac-
complished with the aid of machine tools
is’almost miraculous, some companies hav-
ing reached production levels of 5,000 to
6,000 cars per day. But for the machine-
making machines, the output of a single
plant might never have exceeded a few
hundred, no matter how many skilled
craftsmen may have been employed.

Typical of these tools is a big automatic
boring machine that in one swift operation
establishes a T5-degree angle for all 12
eylinders for a V-type engine. It performs
the boring with the finesse of a watchmak-
er—its accuracy is within 1/1,000 inch.
Another is a huge lathe in which parts as
large as a 16-inch coast defense gun can be
handled. - This tool iz called the “watch-
maker’s lathe” by the operators, a tribute
to its precision.

It takes the unerring skill of a master
craftsman to produce a large broaching
cutter to be used in manufacturing gear
blanks. After the steel is “roughed out™
and hardened, it takes him many hours to
finish grind the teeth because there are as
many as 380 on some broaches. The height,
thickness and shape of each tooth, as well
as the distance between teeth, are not al-
lowed to vary more than a few ten-thou-

(Continued to page 191)
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How to sand a mitre cut
on a circular saw!

® Take an old circular saw...grind
off the teeth... cover one side with

acoarse grit Aloxite Brand Aluminum
Oxide Electrocoated "K35"-R Paper,
the other with fine grit. . .and Presto!
you have a highly efficient sanding
machine, You can use this disc sander
not only for sanding mitre cuts, but
in dozens of other ways. And this disc
is only one of the many Carborundum
Bra nci’r Abrasive Products that can
make your work easier and more
pleasant,

High speed sanding in
furniture factories

e .

® Much of the sanding in woodwork-
mF plants is done with Aloxite Brand
Aluminum Oxide Electrocoated
“K5"-R Sa.ndil:lg Belts. These belts are

famous for the way thed].r speed upgrn— -
ner

duction, cut costs and produce
finishes. They are the same quality
products that are offered for use in
our shop.
end 10c for 95 page illustrated man-
ual on home craftsmanship, and we'll
include a souvenir sharpening stone.

gy

Weite Dept, M-101

THE CARBORUNDUM COMPANY

REQ, U, &, PAT. OFF.

Niagara Falls, N. Y.

{ Carborumdem, Alozite and KE afe reglatared trads-marks

of and indicwts masufsctore by The Carborindas Copany)
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. Jnows whars helind
these Jlools!

Every time a Delia worker pre-loads a ball bearing as
shown in this photograph, he uses instruments so deli-
cate that he can equalize variations in bearing “play™ foe
mnate for buman senses to detect!

This man knows that the snseen precision which he
puts 1nto every Delia meral and wood-working machine
—whether it's “pre-loading™ ball bearings, “diamond
boring”, “precision grinding” or “dynamic balancing”—
is but one reason for the amazing efficiency of Delta rools,

Another reason is the organization that stands behind
every Delra worker, Delta engineers and technicians have
|'Eu|'ltt'|'1'.'d |'|F.1L'I!i.1.'.l|.|.'_\' EVery :'ll:qu.‘n‘ irl:lprn’_;n Eement :in t|:|:i_5.
type of machine,

Delta Tilting
. r Arbor Saw ' |

Todav—as for the past 14 vears—ihese unscen faciors
assure you that Del gives you most machine value per
L!CII.J.I.I'.

Send for Latest Delta Catalog

A complete guide book to power tools which not only lists the
complete line of Delta " Quality” wood and meral working tools
= hut shows ¥Oou the fm]'lg_lrmnl; puirl'l:s o look for 1o all power
tools. It illostrates and explains the advantages of the many
hidden features of design and construction
that make for long, better service in power
tools. (Also send for Project Book No. 8
crowded with’ new projects, including work-
ing drawings, photographs and full instruc-
Licns.)

Tha Delia Mlﬂl.ll'.i:!nril'ttl:ﬁ.

- e Vienna Avenue, Mi
e macni Send mae the 1-.1l.t-cl: Dhelt

g the complete | -'uf Iil-'ll:'l Lathes rcual

1.;..":.- 8, Seroll Saws, Shapers, &

1 {stamps or coln) {of lnlu-.h |;|:

ew [l I"| Py |||1|I Hun'k Mo, 5.

Name

,-'_|||' Frly

¢ sead me the

MILWHMI{EE

|:| '- ?Ilu.h: I--'.ri. l‘ \l-u ar 1. Q@ Lll.l'i L USET HOW,

- - - —— FE—
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sandths of an in-::h. Once setina bma.chmg
machine, however, this cutter in the hands
of a relatively unskilled operator can turn
out thousands of gear blanks to extremely
close limits of accuracy. Thus is the rare
skill of a master toolmaker multiplied a
thousandfold by modern machine tools.

In the early days of the automobile, it
was considered an astounding feat for tool-
makers to build a set of fender dies—forms
for shaping the metlal—in a year's time.
All the work was done by hand. As time
brought new machines, a power-driven
milling machine was developed that could
fashion the same metal dies in the record
time of eight months. Now, with modern
machine tools, a full set of dies for the
modern car, which is vastly more compli-
cated to manufaciure than the early auto-
mobile, can be engraved in less than one
month. Some of these machines actually
duplicate in the steel die block the exact
shape of a wooden or plaster model.

The inner shell of the hub cap of one
automobile costs about 12 cents when made
by machinery. But the dies to shape it
cost about $13,500 and the automatic press
to stamp it costs about $30,000—a machine
cost of nearly $44,000 to produce an article
costing 12 cents. To pound out that inner
shell by hand would cost only $24 for tools.
Yet one operator, guiding the machines,
can turn out 2,160 of these shells in the
time it takes to make one by hand. Simi-
larly the cost of making a low-priced au-
tomobile by hand would approximate
$18,000. At such a price, only a few cars a
year could be sold.

Through the evolution of machines that
make machines—evolution for peacetime
products—America now finds herself ready
for the vast job of making the implements
of national defense.

Removing Stain From Trays

Stains in photo developing trays can be
removed easily and at no cost by the fol-
lowing method: After finishing work in
the darkroom, rinse out the developer tray
and pour your acetic-acid short-stop solu-
tion into it, adding a little ordinary table
salt. Leave this solution in the tray until
the next time you use the darkroom. It will
absorb all developer stains, leaving the
tray clean and white. Be sure to rinse the
tray thoroughly before it is used again.

OCTORER, 1941
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. SuporX g
miakes great adays
" /ie b M" |

DAYS that mlght have been duds are
thrilling expenences with SUPER-
X. Time and again you marvel at the
way SUPER-X sends an old drake into
a spin—and each experience like that
shows you the i  importance of SUPER-X
short shot string!. . You take bome ﬂ'n'ci:,

WESTERN CARTRIDGE COMPANY I
Dept 3-48, Ease Alion, Illieois

i Please mnl FREE, the ams 7&-page
Western Ammanition Hazndbook and ]
Four Bew falder giving Fall cicmlars
of SUPER-X T shot shells. |

Nl-l I
Addrers '
Part Office, State, 1

A MILLION PROSPECTS

FOR MILITARY SHOES

Make BIG MONEY selling
. smartest line of military shoes
¢ W for dress wear. Two hundred
other styles for work or play.
Cash commissions. Age—
experience — unimportant,
Part or full time. RUSH
name, address for details.

JSMOENEH SHOE <0

BRONZE FOUNDRY W

Mnke your own eastings of plominum, capper, brooze, sllver, Foindry

seis mre nvellsble in three sizes loclodiog 2404 I.lle.,. F. blagl Fair-

nmees.  S1E50, $10.00, 32750, Lob, Kansaa City.  Frea Clrculsr.
KANSAS CITY SPECIALTIES CO.

P. 0. Box 6022, Dept. P-16 Kansas City, Mo.

HAYAKS
INEOARDS
OUTBOARDS

shing i ROWBOATS
?TTTﬁTuh, RUNABOUTS

DINGHIES

1Ly s
I.-.r;m Hlﬁll-l,

BOAT CO.
!!ll‘-[wd :lH' SI...m- Twl.. N Y.
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INDUSTRY 15 TURNING
T ARC WELDING
All over the country are welding is
alning new prominence through its
fnnr«uund production speed as com=
pared with other methods of metal
fabrication, Constrection [s easier
and faster; the finished work ia
stronger and more wmnnm‘h:nL Prof-
Itable repair and maintenonce work
is ensy to get . . . jobs may be had
for the ssking. ‘With Hobart *Sim-
plified™ Arc Welding you can easlly
make £150 to 300 profit monihly
and pay for your welder out of extra
profits. Write for details,
REMOTE CONTROL iz standard
equipmant on Hobaort Welders, Thia
foature lets you control your welder
u.l. '|J:|u work, saving time, labor and

ﬂl‘f DPIHTWI ennbles you to
weld faster with the right current for
every joh. combinations of
welding heat give vou the exact volt-
age and amperage for all kinds of
woE
“PAYS FOR ITSELF" TERMS1ct you
M own your own welder with
practically no notunl cash out-
lay. Easy monthly installments
let ruu pay for it with extira

” UILD YOUR OWN" WELDER
with a

a Habwrt generator, wsed suto chass

|.LI and engine. This poriable l.l:l'll.t- locta
cperile any plice, especinlly on the

mﬂumn nlltuul! h- jl.:.-hu ﬂ'|.l

'@Hmm‘

®One of the World's
Builders of Electric Arc
HOBART BROS. CO., Bax M-101, Troy, Obis
Tell me more about—

O Electric Drive 0 *Build Your

Are Welder Own™ Welder
O Complate Gas O A © Transformer

Engine Drive Are Welder
O Chack here
I oyou wask WAME ....cc0 008006485 6000 a 0404 054
the free book
that trils you
how sasy It s ADDRESS .. .ccscsssvsasasiaasisaiis
to get the by
pay ard weld- O Check here for more Information on the Hobare
ing jobe. Arc Waolding m Bchanl,
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Tuning Up America’s Defense
Machine

(Continued from page 11)

rounds of blank ammunition in a couple of
days although the erews of the big field
guns merely display “firing” flags instead
of shooting off blank shells. The factories
these days are too busy turning out live
shells to supply the artillery with blanks.
To make up for this, the commotion of
battle is simulated with klaxon horns,
smoke puff charges, smoke pots, tear gas,
and suspended metal bars that are struck
by hammers to imitate artillery fire.
Whenever possible, bombs are actually
dropped if an attack plane strafes a column
of trucks, although the “bombs” are noth-

Even in the mock warfare of summer maneuvers, the
stretcher party carries out the realism of actual war

ing more than paper bags of confetti. Mus-
tard gas is simulated by exploding gallon
cans of a sticky, smelly molasses compound
that splatters over the ground and trees.
Such a gassed area may not be entered
until a decontamination squad is brought
up and time is taken to spread neutraliz-
ing chemicals.

Buried mines that blow up trucks are
really small wooden boxes holding bottles
of liquid smoke that is released when the
truck wheels crush them. The engineers of
a retreating force scatter booby trap anti-
personnel mines among the trees and in
the underbrush, that blow up harmlessly
but convincingly when soldiers trip the
hidden wires. The trip wire is attached to
a wooden plug held between the jaws of a

POPULAR MECHANICS
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snap clothespin and when the plug is pulled
out the jaws snap together, completing an
electric circuit that fires the mine. All such
devices help keep the troops on guard
against actual contingencies and also no-
tify the umpires what is happening.

Although the army is still far from being
motorized to the extent that it is going to
be, 7,500 motor vehicles were used at the
Hunter Liggett war game alone, a truck-
troop ratio many times higher than existed
in the first World War. But horses will al-
ways be used extensively for cavalry and
for some artillery movements because
trucks are useless in some sorts of terrain
and under some weather conditions.

The new motorized equipment ranges all
the way from motorcycles and the small
guarter-ton “jeeps” to the “six by six" six-
wheel-drive personnel carriers and the big
tractors that tow large field guns. The low-
slung “jeeps” are almost comical in appear-
ance and action yet they have turned out
to be one of the surprises of the rearma-
ment program. They are useful in a dozen
ways, from stringing phone wire across
country to carrying light guns and sharp-
shoolers up to the tops of steep hills. One
convoy of “jeeps” that ran into a road block
during one of the war games refused to be
captured, The drivers took off up over a
hill, dodging trees with their agile four-
wheel-drive blitz buggies, and escaping
before an umpire had a chance to flag them
down.

Acside from the actual training the troops
receive, the army is emphasizing its war
games today because it wants to find out
what are the best ways for using heavy
tanks, for example: what the best defense
against such tanks is, and what in turn can
be done to make the tanks proof against
such defenses. The army wants to know
all the answers, and to learn them it is try-
ing out all the weapons and strategies used
in Europe, as well as a few tricks of our
DWW,

Copying Cracked Prints

When copying a photograph with eracks
in it, try rubbing powdered chalk into the
cracks before the copy negative iz made,
The cracks will, of course, appear white in
the print made from the copy negative and
they can be touched out easily with spot-
ting color or with a lead pencil.
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ments, did not entirely foresee the useful-
ness of such a venture to national defense.
Like previous, privately-financed expedi-
tions its personnel was concerned prima-
rily with pushing back frontiers, probing
the mysteries of Antarctica’s little-known
interior, and following a scientific program
which required painstaking observations

and experiments in biology, meteorology, e Br arke:
seismology, oceanography, bacteriology, prie '.T‘
geography and physiclogy. Government mt
scientists were anxious to photograph Au-
rora Australis, the “Southern Lights” with

T}TFHE ore the fi

v iL 1 -\.'F'
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during extreme climatic changes. As on DISTRIEUTORS and
previous expeditions, continuous observa- | | paves 1600 St
tions also were to be made of fluctuating B terluory, WT and

= 0 s nl dri ver '
radio and magnetic wavesz. All this was e asltian. =
ﬂﬂﬂﬂmPHShEd- and in addition Admiral Prices Starl “ﬁ “:wr'r nTlliE' F:llsﬂsrlcﬁlknthﬂ:PHEE:'n

Byrd's report to President Roosevelt tells
of exploration by plane and dog sledge of
more than 1,000,000 square miles of new or
little-known territory; the mapping of
1,200 miles of new coastline; of his discov-
ery of two great peninsulas jutting far into
the southern Pacifie, of seven new islands
and many new mountain ranges whose
rugged contours and prominent character- A Tt romasiasie e Rind ot dod e
istics lend added weight to geographers’ oaa: cleana it

long-standing suspicion that the great, ice= e 7
shrouded pesks of Antarctica are exten-
sions of the Andes. These are spectacular
achievements, and equally important dis-
coveries in 20 branches of science only
await completion of studies now being car-
ried on by a dozen cartographers, physi-
cists, biologists, geclogists and terrestrial

magnetists at various government agen- STANDARD OFFICE MODELS

cies, scientific institutions and colleges. But | Abeuts MFRS. omIG, PRICE

while these scientists, still tanned and | miewe 7Of R WEEK =
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instruments and statistical reports, Uncle L L L LT, T
Sam is gaining a wealth of long-needed | DIIFi00." ‘221 w: swsaree St cnicago. i DAY
information of vital importance to the sol-

diers, sailors and marines now bolstering
this nation’s defenses in Iceland, Green-
land, Alaska and on lonely sea lanes of the s Wagdariiers sad
north Atlantie, %Hﬂ:;;‘ iﬁ&ﬁai‘" "’““f’..'i".,;‘ b ol

prices. inmar. Pli
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body when the thermometer plummets to
30 degrees below zero? What is the best
treatment for frosthite and snow blind-
ness? Does the darkness of an arctic night
rob the human body of essential vitamins?
Do wounds and bodily injuries suffered in
cold weather require different treatment
from those received in temperate climates?
These are only a few of the problems for
which the Antarctiec Expedition is provid-
ing answers daily to war-minded govern-
ment bureaus.

Cold weather clothing, always a serious
problem to explorers in the past, was re-
duced to its lowest common denominator,
expedition leaders have advised the War
Department. Loose, well-fitting wool gar-
ments such as might be worn at home were
found entirely adequate if supplemented
with heavy wool parkas and outer gar-
ments of light, windproof material. Heavy
furs were discarded except for plane flights
and occasional use on the irail. Long-
sleeved leather mitts containing wool “lin-

rs” kept hands warm at even 76.2 degrees
below zero, while the best “mushing” boots
were found to be ordinary garden-variety
“arctics” with high felt boots inside. Be-
cause large ski boots played hobs with
woolen socks, most men preferred snugger
sizes which allowed only room for two
pairs of heavy socks and a thin felt inner
sole.

Low temperature operation of tanks and
tractors is of especial interest to the War
Department and on that and related sub-
jects the explorers brought back a wealth
of information. Most tank treads are in-
effective in deep snow but an Army tank
driver and a Navy submarine engineer
jointly devised a homemade contraption
that enabled the heaviest tank at West
Base to scamper around like a “Husky”
puppy. Photos of the device were sent
back by radio, another expedition experi-
ment. Other devices included revolution-
ary radio equipment and exhaustive tests
to determine the extent to which the
Southern Lights and other electrical phe-
nomena affected radio reception. Contin-
uous records were also kept of cosmie ray
and electron activities in high southern
latitudes.

Tests were even made on window glass
of several types to determine which would

(Confinued to poge 199)
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can be used on gun, as shown, with shooter
throwing his own targets, or on separate
Hand Trap Frame.

Targo offers the fun of trapshooting and
Skeet at moderate cost and trains the eye
for any aerial shooting.

.22 Cal. B-8hot Clip Repeater, Model 42TR. $11.75%

No. 1 Trap...56.45 Hand Trap Frame... .95

Mossberg Targets .. .. ... Blightly over %:¢ each
*12.15 West of Rockies,

See Targo at your local dealer's, and
send 3¢ for Targo folder.

0. F. MOSSBERG & SONS, Inc.
6510 5t. John Street, New Haven, Conn.

(7S FREE i 5

“Chemistry—the Modern Magic"™
BOYS | This new Chemeraft Chemnistry boak
deseribes  mystifying n:1.¢r'|:rm i Fou ©in i
Tells of big R

Fl. form in your own home,
ture opportunities for boys interested in
. send for it Today,

chemistry. It's Free , .

THE PFORTER EHIHII,‘;I.L COMPANY
26 Prospect Ave,, Hagorstown, M,

WARNING! es™sss

Keep Your Paint Brushes
Soft, Clean This New, Easy Way

Bristle shortages and high costs now make this new
product unusually important to all who paint. Mo meed
now to waste money or let brushes get stiff and matted
—HKeepkan Paint Brush Cleaner easily, inexpenaively,
aufomaiieally cleans brushes . . . metually draws the pig-
menl ot . , . B8 if by magicl Just hang wet brush
overnight in Keepkan Liguid . . . it's soft and clean by

morning. Get Keepkan now—popular large size Hespkan
{enough for 20 or 30 cleanings), complete with Liguid
and patent Brushanger—

ONLY 25¢ at most 5 and 10c stores and other paint dealers,

- THE HOWE COMPANY

A0  DeptM @

& KEEPKAN

Springfield, Mass.

PAINT BRUSH CLEANER
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H&feﬂaneqasa "BUILDING
BEAUTIFIER"

Cash in on big demand for better
looking and longer lnsting ma-
sonry surfnces. Colorcrels basu-
tifins—=waterproofs exteriors
and interiors of new and old
bulldings. A liguid plastic, ap-
plied by alr pressure, Range of
40 colors, shades and fextures.

Profitable Territory Still Open

Derome an  Authorize] Colarersio -‘LP‘[:IIIII.'ILHF aidl
uild a permanent, profitable joesl business of
ouF own. We supply sl equipment uid instrocs
bonay only modesc t‘l!‘lllll rrq:ll.__lérrd Homd apera-
Lors l.'!l|'.h.ll'L BOAlE S per mglaare foals
melling prices up o Te, No provious experience
r\equlr\ﬂl; work 18 cpsy and fascinailieg. I-P‘il'li‘ for
Lerr|tory today by writing for free ook,
Dusiness Opsporiuniiy."

INC.

COLORCRETE INDUSTRIES,

S5T0 Ottawa Ave. Holland, Mitch.

AUTOMATIC HoT WATER
Without Extra Cost-

Frurn WASTE Chimney Heat
Enioy DLENTY of WOT Lalen

All this Het Water from the WASTE
STOVE FIPE HEAT—This smazing in-
vention takes full pdvanimge of the
400° to KEOO0® WASTED HEAT that
goes ap the chimpey—>Makes HOT
WATER quick, while CODKING or BAE=-
ING—mnkes WASH DAYS ami BATH
DAYS a real pleasure, Eliminates the
problem of I WATER in any home,
Mo other method of henting gives such
H L at such & LOW COST: A frw shovels of ooal,
wostnl, or oll bn Use mllest type of stove will
"”N:‘l{‘.ﬂ“ ihit lieat needed te produce all the
HOT WATER ukred. Owners are high in FITS @ny COAL,
their projse and fmnkly stote that IT SHOULD | WooD or DIL stove!
1l I EVERY HOME ur plare where HOT WA hoater, fUFBCE BF
‘ETR s meeded. A slze to it every stove pipe | bodler.  Quick and

Speclal Offer to Agenmis
Write todnv—1lsi fireg to
learn Bow Lo make B I_T.-
H“‘}-HT MNOW = full

e time—=Don't I!uln -
ITI.IIH.I'I.I'." IHI"\H\'LH.I.rnumu
&iwl acddross on ‘Il:l?
exfd for FREE TNFOH-
MATION ond OFFER.

a volume of HOT W

GI]LI]EHTI]NE ..SIJ% OFF

AGENTS
WANTED

GOLDENTONE MADID CO. ‘r.;..g.\“

“l.: smole Black, WRITE TODAY! wasy 0 inslall—Moe
EAT RECLAIMIMNG DEV ME., | Epecisl Seoin TRk
2805 Shefficld An,ﬂ In!%hi:ufu i

EASY WAY....

This remarkable CAKE discovery, TINTE
Jet Hisck r-shlrn]hml. washen out it loosa
dambradl, e grime lald. ulfl- ilves halr
B Feal lﬂlml.ll JET BLAC NI 1.|l.l|: Talriy
glows with 1ife mnd lus PuLl up
with fadedd clull, Darse, m!' :-n-h.r ||.u|.r & enim-
waie longer, TINTE Jet filack Cahe weorks

dunl . . . sach shampoo leayves yaure hale blacker,
oveller, Aofter, easier o manage, Moo dyed I'-'l i
Won't hurt permanents. Fall coke S0e (3 for § TINTE comed In Jot
Brown, 'II1.I||:|. and  Bionde,

1'|Ih|.‘i ight, mediam sl dark Leaatlly
texday]  Hiale shade wantod.

Just i I 11
SEND NO MONEY i i o o e aan T

days of your monsy back,

TINTZ COMPANY
CAMADIAW OFFICE:

Dw't wall—"Write lolay o
Dept. 560, 207 M. MICHIGAN, CHICAGOD
DPept. 560, 22 COLLEGE STREET, TOROMTO

FLUORESGENT cavaios 72,173

The most complete Auorescent i:l.tlln-gu—lllﬂnz
fixtures, nmccessories, kita for every type of
Auorescent lghting—Iincluding newest kitchen and
bed lamps—nt lowest wholesale prices. New kit
and dingram service makes it enay Lo azsemble, in-
stall, and sell complete Avorescent for homes,
stores, fuctorios, offices and farms, Send for FREE
ru.l-rl.l.l:lp‘ wnd specinl agents offer,

Jacksan Fluorecent Sapply, Degt. 1A, 205 W. Wacker Drive, Chicago

Wood

work @S : Hereitis! Harold
imt's bl 1841 wood
catnlog! Latest UP- TQ-DHTI IDEAS for ox
. mmateuTs; IFIEII.I. -.ﬂiﬂﬂ.lﬁl
n Tare woods, veneers, amd ALY Winds of
suppiies. 148 pages—20 in color. wl
peoEted] Bend oily 10c o
CRAFTEMAN WOOD SERVICE CO.
2729 5. Mary 5., Dept. M-4, Ch o, 101,

Dent. FM,. Dearbormn. Mich

OF Fits rear power take-off shaft.
Drive thru gear reduction, 18-in, stroke, FrEE Cireutar
Wega. blade. Economi cal, saws to pruhr.. and Price List
OTTAWA MFG. CO., 427 Forest Avenua, OTTAWA, KANSAS

Class pine, club pips, rings and smblema.
Finmt quality. Rasisnible prices [ram J0o up.
Write teday lor sur sitractive, fres catslog.

Dept. M, METAL ARTS CO., loc, Rechasler. M. ¥

AHE Tﬂl.l PHI'JI..II.'I OF YOUR CAR?

THEW IBENTIFY AND PERSOMALIZE IT WITH YOUR INITIALS
Gold colored Obd Englisl swyled lotiors mode '"P"""”:r' for your ko
molile—3 sets of d—six letters In all with complete Insirictions and
materinl for qui simyple  and rmanent application, Hend
name, address and Initials desired in MATIONAL CAR LETTERING W
004 Harmal A'ﬂlnui. Chicago, IMlinak

=
il i [
i’*'. - pd o
EE'&“EWHELEEH‘I'G'?& Dagt, 269, 27 Park FL NewYsek 1LY,

BRUSH PLATING OUTFITS

for autoparts, reflectors, faucets, bicycles. -
. Mo tanks necessary. Fres purll:ulﬂrl-
GUMMETAL CO., AVE. M, DECATUR, ILLINOIS
ooy ELECTRIC SANDER
G
pariahls, Works ir
Foar deslsr gr wriis for FE

SEYAACUSE GUILDTOOL €0,. 17T41-10C No. Sal

Print Your

ards, statlonery, clreulars, taga, lubels, pholo and
mmlje titles, ad '.rmuluﬁ.{'u. Hmn! mmm:r. Print for
Oihars, Goud Profil] mer ru Frin | Engrawing.
hoo, Bunler sutfls 5, San uﬁ. 8 Tres estalog
und oll detalls RELIET ST, S heriden, Cann

New Electrie GUILDEANTIERL sv
of s 4l Asbor, Gives
Ea'lt Weorks on msny

Say you saw it in

 POPULAR MECHANIES

TECHNICAL
BOOKS

| Every mon who reads Fopular Mu-
chanics will want this new,
INuatrated catalog of practical a.mi
money-making broks. A few of the
subjects coversd are: Blosprint
Reading, Carpentry, Painting,
orating, Drafting, Plumbing, Aoto
Repairing, Aviation, Welding, Tool
Making, Sheet Metal Work, Spare-

Time Money Making, Hobhios,

Craftwork,

SEND MO MONEY! JUST MAIL
POST GARDI

Write your name aml mildress on a
iy Lml: cared anid muail (odayt 'l'hll
i cautabogr will be rosbed

oma.  Omdy Timilted -N!Iil.nﬂ pl"nhi-hL

Sendl nowl

POPULAR MECHANMICS PRESS
Dept. 318, 200 E. Ontarie $t., Chicage

JUST
PUBLISHED

POPULAR MECHANICS
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remain transparent despite a temperature
difference, inside and out, of 140 degrees.
Under such conditions most windows
would coat over quickly with Jack Frost
patterns pleasing to children but scarcely
to plane pilots flving at high altitudes.
Members of the ice party also conquered
the greatest bugaboo of all polar explorers
—cold feet. Double floors with warm air
cireulating between solved the problem.

Food is always important to armed
forces, particularly in polar regions where
the body consumes an abnormal amount
of energy. A balanced diet, however,
which included such delicacies as fresh
fruits and vegetables packed in the States
by modern freezing methods, and an ample
supply of vitamin concentrates, kept the
entire expedition in good health and spirits.

More technical were the expedition's ex-
periments with preheated carburetion,
condensation in gasoline lines, and relative
efficiency of various antifreeze solutions.
Each lesson learned was one step closer to
successful operation of motorized United
States forces in the far North. Surely, in
ways undreamed of by earlier explorers,
the recent Antarctic expedition yielded
rich returns.

Effective Glass-Cleaning Method

The following method is recommended
for cleaning the glass of enlarger negative
carriers, contact printers and other places
where utmost cleanliness is necessary for
good work: Cut a small square of soft
muslin and on it place powdered whiting,
about an ounce. Tie the corners of the
cloth together to form a small bag. The bag
is moistened slightly with denatured alco-
hol and rubbed over the glass, after which
it is rubbed with a soft, lintless cloth.

WHITING
N
ELDTH ""H
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FIRST and
oy TOOL OF 1001 USES

A whole toolshop in your [
hand. For precision work
on metals, alloys, plastics,
wood, horn, bone, glass,
etc, For your own
hobby enjoyment o
or as a gift. o

Uses 300 easy- ' § | v
to-change acces- M‘- ,
sories to grind, drill, 19 :
polish, cut, rout, carve, 'm":ﬂj
gaw, sand, sharpen, en- & i
grave. 25,000 r.p.m. Weight 12 ounce,
With 7 Accessories, postpaid..... $18.50

MAKES HAMMER-
SMITHING EASY

With this new tool marvel, nny-
one can now make, for n few
cents ench; valuahle arti=
cles from copper, alumi-
num, pewter, bross or

| silver, amd give them a
+ heautiful hand hammered
finilsh. A fascinating new
. hobhy oF & meéeans to earn

"‘ NOnEY.

Hammers, surfnces,

o
Strokes
& Minube

sinks, shapes, forms,
plerees, engraves, files,
. does repousse work.
‘3' Plugs in any socket. Wt
114 Iha.

With Accessories........ $29.50

CHICAGO WHEEL & MFQ. C0.
108 5. Aberdeen st.
Chieage, 1.

| SHIVES 5 FROM | BLADE

I'\-rnr -1\-1- ner r-at all |nn.kb- d.:l'ul:-h-vd.u
rmase B ju.-:!urnu miraclos] "Nol peces-
Ja At |LuLn". willes O0E WBEr
'nﬂthﬂr #.'l.rl usad 1 bBlade over T30
1, H.IE:-D LL really sharpens blades
heoa us |t|r|.1-u|.-u mather. Ciives kedn, smooll,
ghaving '-]l"-'l Mo pios-woth. Blade beld st
goEreat :-.I:nfh and preger  presssfr—a olomat
Just turs cmsk ie -Iu.rpm
sile. No goars. Well made,
E_n-ﬁwwl—h ablrastive eu-u thgh low ookt
1 Lt ¥ eadn

BMSES, SEND NO MONEY! v ot 7y

T
fl:l:r:'lr'r?lr Wu ‘e nul:-'l HI"ELL“' smoath, velvet

whawes you pel, refurs 4r|d -- I refund
STy penny you pasd wa for bk Hurry—arder doday.

RAZOROLL COMPANY, 620 N. Michigan, Dept. 410, Chicsgn, L
PADDOCK Ball Bearing BAND SAW GUIDES

STOP BELADE BREAKAGE

Hecommended for new and old machines cutting al]l moterial ot
any epeed. [ncreases efficiency, redoces operation hozards,
mssures production. Wheela are interchanged—in effect, thras
sets of guides in one. WRITE for detalls and list of prominent
manafacturers using Paddock Guides.

PADDOCK TOOL CO., Dept. B, 1418 Walnut, Hansas City, Mo.

Cndy ™

flr
WOODSTOCK

TYPEWRITER
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64 Page Full-Color

LIONEL CATALOG

Pictures of the mast omarzi
has ever rolled out an the ra

e L L L L L L T 1

| LIOMEL Dept. D, 15 East 26th Street, Mew York |
i Please send me at once a free copy of the new I

&4 page full-coler Lionel Catalog.

Narme :
Addross. l
l City State

h_-__------—__--

'f/ Fix your crippled furniture, chipped
veneer, splintered maldings so they

look like new .. , Rogers Glue stays

put longer because it's stronger . . . also

s us::f]ur l:‘wr re irin;:I sparting qnml:lll, leathar,
cabinet work, wooden drawer pulls, interior
ROGERS—>» bullding construction, and the like.
sWaterprool glue
" Renin glue SPECIAL OFFER! Sells 10 cents and up in]
500 tule, jar or can af hardwaras stores
TASD enly, or send |0 eenlz for full-size
l jar, a fres projes! bask giving
newk idu!,! rllmr Dlal:'! ol hinw l: 5
COMPARATIVE flﬂ & weefol artieles, plus
t sheets . . .
STRENGTHS | DEpARTMENT L.

tLba: por 8q. inch ROGERS GLUE CO.,
Gloucester, MAsE.
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Extended Camera Bellows Rests
on Music Stand

MUSIC
W STAND

Being made of thin metal, the sliding
racks that support the bellows of some
cameras in extended position allow the
front end to sag unless it is given some ex-
tra support. I always carry a telescoping
musie stand, which is used to support the
front of the bellows when they are double
or triple-extended. This does away with
vibration and holds the lens even with the
back of the camera.

—Arthur Trauffer, Davenport, Iowa.

Reflector Cord Is Handy Measure

When taking portraits with a camera not
equipped for ground-glass focusing, the
exact distance always should be measured
before setting the focus. Place small strips
of adhesive tape at 1-ft. intervals on the
cord of your light reflector and wyou will
have a handy “tape measure.”

POPULAR MECHANICS



You Can Build Your Own Boaf

Engine around a Ford V-8
WITH KRW CONVERSION PARTS

Think of it—8 eylinder pep and smoothness at the lowest pos-
aible eost,
chanic to assemble KRW Conversion Parts, We furnish som-
plete instructions. These kita contain the identical parts used
with brand new Ford V-8s to build the famous ERW Marine
V-§ Engine. Write for prices. Parta also available for con-
verting Ford Model A Engines.

K. R.WILSON, 17 Lock 5t., BUFFALO,N.Y.
Builders of Shop Equipment for Ford Dealers Since 1916

It's casy too—you don't have to be an expert me-

TRAILER BUILDERS’ GUIDE & CATALOG oniy 10¢

Haild I "l‘mllor ensily in sparg timo with
workd Last  lioe n.r traller parts, axies,

i lrlr[\-I-:'l:-r warking prinis anly
5w, Unlbverssl Deaw Har, readily stisched Lo
Buy car. SEND 10¢ TODAY FOR CATALDNG.

HAMMER BLOW TooOL COMPAMY. Depk. 110

Wonder-Tone NOISE ELIMINATOR

Judl atiach 1o your radio (long. short Wrae ] g
il vy H"Ewl!l 1 fEee fRom IJ'\-I:"l-rI.lR[:
end-Ma-Money :Ia.y' Posims S plieg
send S0c apd we'll send posipaid.
5 daye for refund If not delighted,

WORDER-TORE COMPANY, Degl. B, 1078 W, Clark 5L, Chicags, Nl %

$o CATCH FisH!

Biine le. tabize

Wausau, Wiss

o
migiie Hashs are s l:--r il whi sl h-o- ke wl
1-l||I’ ol the ! | L dka ik Fime e eba a bl
asdla iy, G, Wirita for descrapt
Lures, msdl obhier riocialtios. 'Ihll:u-n Supply vl:nu. 35T uﬂ.ﬂ%'#.fkqtrinﬂﬂﬁ“

Hlﬂ

In nmwetm,g an advertisement with a coupon, be
sure to write name and complete address clearly.

Just Guide It!

Hﬂnlrlllonnu le than any fool
1,.'.||nnunl s A &

Forall s m i Basawier

oyl e B oo il Snf-lmHu'ndS-:m'

Aol Lhad Laies Dd uu.l.ulu.n_nu Ii's Mook . . - #uls 6n an

EeEsA TG Lo [eed. Warka & Ay vErass of L [l P edae

nngk—on big assembly jobe uu IJ'D Lo E' miadium

an the tinkst plece e can hold peenles oo
Ll i !Iﬂ-lﬂl\" H.'.'lurﬂl:l-::r:'l-

#Eq a s . i fass nhas
Blade spems o miand still.

Eguedily boilk . . . sal

altefnaling cufreal
ouf denler doos nm‘._-o

=I.II; Ellﬂ']'\:l—ﬂ.\:lﬁ', =
L

o llnncrl.'h‘:‘ it aliminntes -mL'i:atE

I_'r-ltl :rrm‘.-hen [

MAKE AND SAVE
MONEY WITH
THE HELPFUL

HID{;R m"lLEr}
il el |

M{ﬁjﬁg

INFORMATION

ONLY 25¢ EACH
FIVE FOR $1.00

The lew esat and practieal belp
youl meed.  Tllusiraied with photos
and diagrams, Order today.

I. Phota Enlargers

2. 14 Fr. Outboard Runabout

. Electroplating

4, Woslworking Pewer Tools

5. Homemade Welders

B Colored Conerete Garden
Furnitura

7. Bird Houses

B

o,

[

1

F-R

BEZZEE HEREEE:

Metal Plating and Coloring

Fast Tee Yacht

Exira Hooma in Attla

Basemaiit Playrocems

Photo Printer and Dryer

14 Ft Halling Dinghy

Midget House and Utility
Trollers

Aletal Craft

Magle [er Eversbody

Farm aml Gardon Tractors
Taxldermy

] Autemabile Kinks Riullding 18 Fi. Cance
1l. Clesning Formulas Lower Your Fuel Cost

12, Cmmetic Formulas Wood Turming

#3. Treasure Finders Trapping Barall - Ankoals
4. Cabing and Tourlst 4. Afpter=Diriven Midget Car

tiages 35. Traioing Your Dog
15. Food Product Formulos 38. Hmall Castings
16. Garden Woodwark and 37. Making Money With Hand
Furniturs Loy

I7. Boldering and Brazkng
18, Growing Miracle Plants Backyard (Gardening

19. Homa Work Opportunities 40. Plain’ and Novelty Wood
20.  Telegcopes Flnhn!n:

POPULAR MECHANICS PRESS

200 E. ONTARIO STREET = Room 313 = CHICAGO
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Hanging Wallpaper

OCTOEER, 19041

The Only
LOW PRICED

Ball Bearing Saw

It's the tool bar-
gnin of the year at
217.76 leas motor !
Handles rip, eross-
eut, mitre, bevel,
and eompound cut-
ting. Takes blades and chip-
pera for dada work, Cuts
2" thick—6&" ahead of
blade. Ask your desler to
ghow wyou this Power Hing
Saw, 5" model £26.95. Semd
coupon  for cntalog with
complete specifications,

——- e e T et
| FOWER KING TOOL CORP., :.unu. Cleveland St, Warsaw, Ind.

Flease sond ecntalog, I am  Interssied In O T B Saws
O Jig Saws [ Wood Lathes [ Drill Prosses 0O Spindle Shapers

1
1
1
O Jolnter Planers [ Delt and Trisc Ssodors. I
1
1
1




WORK WONDERSWITH
et UIBRO-TOOL
A BIG STEP FORWARD

in de:lgn and tl‘lility to secure amaE-
ing results, Operating by vertical
vibration, instead of rotary prin-
ciple . .. writes on steel; cuts
linaleurn blocks: engraves
on glass and metals;
carves wood; literally
“slices” cardboard;
tocla leather . . . finer,
truer, faster work.

Insuring steady pre-
cision results, from
rapid ::uttmg or slic-
ing motions.

For decorative effects,
ligli n‘l.n":'ing ar other
glass work, Vibro-Tool
creates “magic"’. ..
Marks steel with-
out creating

- Really 100 tools in

ane’’, Vibro-Tool is indis-
pensable for *'1001°° opera-
tions. For eraft workers, for
fl':‘tnf:r or other production wnrlt
there is nothing to approsch it.
Tool complete with assorted needles
$7.50 postpaid. Circular on request.

V"BURGESS HANDICRAFT SUPPLIES

: .' Fa}fu W f!ré A-;"'rt;r;:fff

Give your own homecraft projects and models
the very same consideration the aircraft engi-
neers give their products. Use WELDWOOD
GLUE—the glue of the aircraft mdm{r,r.

WELDWOOD Plastic Resin GLUE gives strong, tight
enduring joints and dowels. It is WATERPROOF, ROT-
PROOF and STAINFREE, one part, cold uumg—nnlh-
ing to add but tap water—instantly ready to use without
tricky formula. You'll be astounded by the results, it's
really a miracle glue.

UNITED STATES PLYWOOD CORP.
World's lorgest producers of Plrwood
&16 West 45th Streat, How York, M. ¥,

SEND 25¢ ""“%m

o m"ﬂﬂﬁsmm&m
1&1-25!‘ s-n#-asﬁ“ tion this publicats

wswwovp

PLAXTIC REXIN

WATERPROOF GLUE

Length of Cord Steadies Camera
When Making Long Exposures

Arranged to form a figure 8, with a few
twists at the crossing point, a length of
heavy cord can be used to steady wour
camera when making long exposures. The
lower loop of the cord is held under the
feet and the upper section is slipped over
the bed of the camera. Upward pressure
against the cord results in rigidity.

Prints Washed Without Splashing

Photo prints
can be washed un-
der a faucet with-
out splashing wa-
ter if a piece of
cloth is fastened to
the faucet and al-
lowed to hang
down into the
washing tray. A
short length of
garden hose, split
on one side, holds the cloth on the faucet.
The cloth also prevents a direct stream of
water from striking the prints.

POPULAR MECHANICS



Foot Switch for the Enlarger

An automobile starter switch bolted to
a board and wired into the enlarger cireunit
provides an efficient and inexpensive foot
switch. The one in the photo eost only 24
cents and is still operating perfectly after
six months of service.

Paper Towels for Blotting Prints

Paper towels in roll form are highly ab-
sorbent and provide a convenient substi-
tute for blotting paper when removing ex-

FERROTYPE PLATE

cess water from the backs of ferrotyped
prints. A section of the paper may be used
a number of times before it becomes soiled,
and can then be torn off and discarded.

Reflecting Light on Subject

Frequently a large mirror can be used to
reflect light into a dark area when taking
a photograph. Place the mirror near the
camera and prop it at such an angle that
light is reflecied on the dark portions.

OCTOBER, 1941

7%Y GLOVERS
AT OUR EXFPENSE/

» Rid your dog of worms! Any
be safely wormed with Glover's Imperial Capsules,
which expel Round {Ascarids), Hook and Whip
Worms—ALL THREE are eliminated without dan-
ger of toxic puimnmgﬂm violent after effects. Only
25¢ (extra large box

At All Drug Stores
Get Glover's Imperial Capsules today—try them on your dog
el —if not entirely satisfied, send us the car-
r" & - "'l ton and your money will be refunded. Offer
" + || applies o Glover's Flea Killer, Glover's
ange Medicine, and
Glover's Dog Medicines.
Send today for booklet of Dog
Pictures in color and 18 pages on
the Care of Your Dog—and offer
of FREE Veterinary advice

GLOVER'S

Pwpreread CAPSULES

ppy or dog can

other

H. Clay Glover Co., Inc., t: 2110,
460 Fourth Ave., TNew York DCF :

Pléase send FREE booklet as advertised, and information
regarding FREE Vererinary advice.

'\I.J.mL

Addr

B e ——— e
LR LD LR L LT T T T T T T L]

alir I| m-l'l'l: Hu -l:r.-‘n?“ﬁn

CoOFES piciore.
LETE. Toreciion sl P
Ideal-0, 148 West zzrd St., NewYorkClty S]ZE

Learnat Home. Many Make $30, 540, $50a Week

If you want better pay quick, and a job with n futore ttn-m
g!l:l, Televizion. Hundreda I trals jump their pay. Radio hos
Emwn fast, ie still growing—that's why it pays many 530, 540,
560 a week=—why many earn £5 to 210 a week extra in apare
time while learming. My Course cen help you get hetler FREIIE;
exira pay in Army, Mavy., Free Gd.page book tells ahout many
Eood job opportunities Radio offers. MAIL THE COUPON NOW.
o - - - ——
MR. J. E. EMITH, Dept. IKFA !
Mationol Rodlo Institute, Washington, D, C. . 1
Mail me your book FREE. (No saleaman will call, Write |
Flalnly. ) 1
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SOUTH BEND LATHES
for Precision Machine Work

Accurate fnein qpcm'l:[tmn can be
riormed on South Bend Lathes
reause the croas slide dovetail on

ench saddle is carefully tested for

squareness with Y-ways of the bed.

8" Model A South Bend Workshop Quick Change Grar Precision Bench Lathe
Sound design, qrﬂzrt. wurkmunahip, and quality materials are

The most exacting precision theend eombined in qutht nd Lathes to give them permanent aceuracy.
cutting operations can he pers For more than thirty years they have been giving dependable,
gzﬁfﬁuﬂg’ﬂilﬁam trouble-free serviee on the most exacting classes of machine work.
for aceuracy of lead with special T]'.Lmug]'luut. the process of manufacture, parts and units for South
optical mensuring equipment. Bend Lathes are frequently inspected and tested to assure accuracy

in the finished product.
Final tests are made
with the lathe in opera-
tion. FEach lathe must
machine work to ex-
tr:mcly close tolerances
before it is approved for
shipment from factory.

South Bend Lathes
are made in five sizes: 97,
10%, 18%, 1414" and 16"
swing, 3' to 12' bed
lengths, in Tool Room or
manufacturing types,

The smooth, quiet operation of with countershaft or

South Bend La.%be is the ol - T

the carelul ln.l;ml:u;l tnﬂrﬁﬂng motor drive. Write for

of genrs for securacy of tooth form, a catalog and name of

pitch dinmeter and concentricity. your nearest dealer, 19" swing Underneath Motor Drive Tool Room Lathe

SOUTH BEND LATHE WORKS

B09 FAST MADIIOM STREET, SOUTH BEMD, IMDIAWA, U. 5. &
L ATWMNE B vILDEWRSTSE £ I N ECE i®» o8
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o=

FRIMTED BY PFOFULAR MECHAMICS COMPANY, CHICAGD, ILL.. UW. 5. A,

204 POPULAR MECHANICS



“Poor Betsy was in awful shape. Her owner
had to coax her to start, and if she did start, it took
all kinds of pampering 1o keep her going. No
pep or power at all—traffic breezed by so fast
she IQDEI!DIZI as if she were backing up!

HI
KNEW HER WHEN

she couldn’t keep up
Wif"l a kl'ddiﬂ Cﬂl"!” “It looked like the bone yard for poor Bersy.

But one day a service man, if[Fr watching her
f[ru%‘gle up o the gas pump, said to her owner,

s to me like trouble in the electrical system.
If you'll let me give her a Packard Certified Re-
iy — Wiring check-up, we'll find out for sure.’

**The service man
found several *bottle-
necks, where worn =

£ cables were causin

shorts and ‘leaks.” He replaced them witﬁ
Packard cable. Now Betsy buzzes along
without a murmur—and she's always first
away when the light turns green!”

Gor P and Powenr

Get a PACKARD CERTIFIED RE-WIRING CHECK-UP

If your car is suffering from replacements will be made with only genu-
lost power and pick-up, inePackardcableoftherighttypeand gauge.
unsatisfactory lighting or
poor gasoline mileage, it's
time to stop at your near-
est Packard Certified Re-
Wiring station. It takes
only a short time for a
thorough check ofthe entire
electrical system, including all electrical
units and accessories as well as the wiring.
Packard mechanics have the technical skill
and the proper equipment to do the highest-
grade repair work, Any necessary cable

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY

A Packard check-up costs little, can save a
great deal of expense later on. Don't let a
faulty electrical system rob your car of its
best performance—see your Packard serv-
ice man today. Packard Electric Division,
General Motors Corporation, Warren, Ohio.

Auromarive Cames |




ANGELA CUMMINS
Chesterfield’s
Girl of the Manth

Ell' MILDNESS, for BETTER TASTE anil COOLER SMOKING,
Chesterfield is the winning cigarette . . . they're gquick to satisfy with
their right combination of the world’s best eigarette tobaceos,

All around you, pack after pack, you'll see Chesterfields
siving smokers a lot more pleasure, Join in, Hg-'r.', ‘e up,
and you've got a cigarette to cheer about.

Everywhere you go ... ,
it's have a Chesterfield @W

Eﬂp}'ri&hr 1241, Looaete & Mviexs Tobaccd T




