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for greater motoring enjoyment
GET A PACKARD CERTIFIED RE-WIRING CHECK-UP

“Leaks” or “bottlenecks™ any-
where in the primary or secondary
wiring circuits of a car cause a loss
of pick-up, power, gasoline mile-
age or lighting efficiency. If
your car has these symptoms, it's
high time to stop in at your nearest
Packard Certified Re-Wiring sta-
tion for a thorough check-up of
the wiring and electrical units.
All necessary replacements will be
made with genuine Packard cable
and original equipment parts.

Better yet, don't wait for trouble
to start. A periodic Certified Re-
Wiring check-up will make your

car run better, and may save you
serious trouble later on. If your
regular dealer doesn’t offer Pack-
ard Certified Re-
Wiring service, ¥
have him get in (ﬁn[
touch with his job- -WIRIN
ber. Packard Elec-
tric Division, P
General Motors e
Corporation, WEA£I"A
Warren, Ohio. i e C Atsdn

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY
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NATIONAL DEFENSE

AND THE
“PRESTONE” ANTI-FREEZE SHORTAGE

*

THE RAW MATERTALS ueed in making “Prestone™ anti-freeze are first-line defense
necersities, Thonsands of tons of these raw materials which, under normal conditions,
wonld o into “Prestone™ anti-freese for the pul:-]i.q‘.'ﬁ 1S58, Are TOW hniug diverted to
manufacture vital defense equipment of many different kinds, In fact, some of the uses
towhich these materials are being put were born in the laboratory but a short time ago,

1% ADIITION, greal demands are being made on the finished produet, “Prestone™ anti-
Ireeze, Liguid-conled tanks and reconnaissance cars, .. fighter planes and gun tractors
wootrcks and staff cars .. muost be protected. The conling systems of our speedy
]Jalnll turpeﬂu boats must be safe from fn'1=au-L||r amnil !'u_!r'-lly,

THEE ARMY and the Navy ... for vears large users of “Prestone™ anti-freeze . .,
now need unprecedented quantities of this dependable winter protection. Their
arders must be filled,

ks

avrnovca smitLioxs of gallons of “Prestone™ anti-freeze will be available 1o
American motorists. . . although production facilities have been inereased 1o the
wtmost , .. vour dealer mav not be able to Hl][ll_lll}' youl in this emergency,

e

To THE MILLIONS of motorisis who every yvear rely on “Prestone” anti-freese, we
gay:—See your dealer enrly, Late comers who wait for cold snaps may be dizappointed.

MATIONAL CARBON COMPANY, INC. « UNIT OF UNIGN CARBIDE AND CARBON CORFORATION EE!
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Democracy—in Action

While purs is a new nation, we have conceived and developed
some ideas which are, in spirit and in service, essentially
American.

One of these is the insttution of home-study. Here is a
method by which an ambitious individual can sit “at one end
of a log™ with a teacher interested in him and, through the
magic medium of mail, learn the things he needs most 1o
learn in order to realize his dearest aspirations. Here is a
citadel to which the individual, deprived of educational ad-
vantages in his earlier years or in need of modernizing his
instinctive or acquired talents, can turn in the assurance it's
never too late to learn.

Indeed, the home-study idea is American to the core. It is
democracy in action. It stands for individual opportunity—
today! Under it the individual —voluntarily—does something
for himself.

The proof of this democratic opportunity is what people
do with it. Every field of industrial activity today has its share
of top-flight executives who have come up the ladder the
home-smdy way.

This month—QOctober 16th, to be exact—a great American
home-study school is celebrating its Fiftieth Anniversary. It
was no accident that caused the International Correspond-
ence Schools to come into existence. The need for specialized
training in a certain field existed. L. C. 5. was created to meet
that need. Along with other distinguished educational asso-
ciates, it is today meeting broad needs in American business
and indusirial scenes.

Popular Mechanics joins with other home-study schools
and American business generally in a salute to this American
idea as it rounds its first half-century of service to millions of
men who signed coupons in declarations of courage and
then proceeded to carve careers for themselves—the finest
kind of proof that opportunity is still a vibrant force in the
American way of life.

POPULAR MECHANICS MAGAZINE

*
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Gargantua of the Rails

UMEBER 6100 is the Grand Coulee of locomotives.

Stack this giant Pennsyvlvania steam engine
against a 1d-story skyscraper and it will jut past the
roof. Engineers whisper that it's already set a world
record for railway speed, that it would do 150 miles an
hour if they didn’t hold it back. It's so long that anly
two tracks in Chicagoe's Union Stalion are straight
enough to accommodate it. “Riding the Gargantua of
the Rails,” a feature in the December issue, takes vou
into the cab for a 100-mile-an-hour ride at the head
of the “General” on the racetrack of the rails.

Our Newest Birds of War

ARPLANES with 400-miles-an-hour ratings are

flowing from the production lines, and already
aviation ecireles talk of a mystery plane that flies 500
miles an hour. Bombers that range 3,500 miles, fight-
ers that climb a mile a minule are part of America’s
air arsenal described in the December Coloroto sec-
tion, with its eight pages of color photographs,

Next Month

HEN it's nice, the streamline

ferries can see their way
through the busy waterways of
island-studded Puget Sound.
When fog descends, the skippers
steer by ear. A blast of the whis-
tle bounces back from a rocky
shore two seconds later. Timing
the sound at 1,000 feet per second,
the pilot knows he is about 1,000
feet from some unseen point of
land. A December story, “They
Steer by Ear,” tells how the fer-
ries churn safely through 300-foot
passes without seeing them.

Metallurgic Magic

\_}'AET iron deposits untouched

gsince the Civil War are vield-
ing now to the metallurgist, who
uses the chemistry of natural gas
to purify the ore. Magnesium is
wrested from the ocean, Boulder
Dam's power is extracting man-
ganese from low-grade ores, gi-
gantic tools are mining a mountain
of copper. Read next month how
we are becoming independent of
foreign sources of ores through the
“Wonders of Modern Metallurgy,™

Adventures at Sea

I""IEHERI'.-[EN of the refrigerated

tuna clippers and purse seiners
have come a long way from the
days of the sailing schooners, To-
day they fish by radio compass and
sonic finder, with Diesel power
and automatic pilot. 5till, there iz
plenty of adventure left in deep
sea fishing, as vou'll find when
yvou read the thrill-packed story
of the fishing fleet next month.
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PREPARE "

e for colder weather

CLEAN OUT summer
contaminations

CONSERVE

.+ 0on gas, oil and other
operation expenses

Frepare and Conserve @ these watechwords are of conesrr
tx you and to every moborist. Becsuse hot summerstime
running has likely exposed the engine of your car to many
contaminations. SBo, prepors for colder wasther and ifa 0f=
tendont froubles by remoring Ehems withowt delay,

Then. tos, there's no telling how long you may want t
rum ¥our present car. 5o, sonaerrd, Redp apéralion or-
g dowen,  Keep your ocor running sofely and  aor
smogthiy for aa long o i il losd,

A TIME-TESTED WAY TO MAKE YOUR
CAR RUN BETTER AND LAST LONGER

The wsa of Pyrall {3 the time-tested, proved way to ne-
eomplish this, Py¥roil & a 4d-porpose s per-libeieadion
process that, flest, eleans ont contamination=—hard enrbon,
EE, EI'u:]H:E and gritty dirt. Them it provents the ineonad
of nekd=porrosion ond sttendant metal wear ond demore.
Puwrsl eonstantly sunrds npeminst ofl fllm ropture and
damage too, And it conserves, saves, on gas and oll cor-
sumption and on other operation expense.

Great soto racers and other aotomotive autharilics use
the snme Pyroll that ¥you ean buy ot vour favorite servies
atation or garage for o mere few cents per treatment. Try

: some, today | Mail soupon for Marther in-
torosting facts about this ten-years
famouws money saver for motorists.
Manufopetored and punrantesd b
Pyroil Company, W. V. Kidder,
Founder, §11 Pyrol] Bz, La
Croase, Wisconsin, . 5, A.

DISTRIBEUTORS:

CHECH AND MAIL
EDiFON PR FRAN=
CHIGE FACTE.

-
I PYROIL COMPANY 1
I =11 Pyrall Bldg., Lalrosse, Wisconsln i
: Please send mae Turiher facis about Pyrail and how iz
i will siahle me to save mamey in operation of my 1
. Bl I
(] D Sand details of yoar plan for DHstriboiors. :
HE S S
B ity of Tawa. . s S s s :

WHERE-TO-BUYAT INDEX

Whers no nome and ocddress oppeor directly under -
an em, the product is not believed by us te ba
commercially available

tight charts courss of rabat pilat trafner. .. 7

"“v“ﬁ' Gor. 1300 Ruymend Bva, Newark, 8. 1

Full-calor prints from Kedachrome fransparencies. . ... 7

Dovble holmet shaped to shed bollets......... ... ... 12

Self-locking explosive rivet . 12
E. 1. du Font de .H‘mmlndst!u I'n.-'_ 'I'I'IJmInu:I:nn. Del

Long eleciric “ear'” gives l.-u-urll:l parspective. i
:E'.l:hl. Laboratories, 30 Rockelelier Flozn, New ‘l!'urll: E:1.I::.-

Wood-corving mochine troces modal, 13
Anderson Tonol & MIp. Co., 4322 W. Chicago Ave., Chicagn

Infrared bulb fires invisible flash........ocoeen. 13
Wahash Fhotolamp Corp., Brocklyn, M, Y, e

Line guides model plane in loops and dives. 14
Amerienn Jr. Alreraft Co., 1166 M.E. Ilst Bt., Partland, Qe

Electric scroll sow cuts sidaw P |1
Dremel Mfg. Co.. léth ond Clark Sts, Raeine, Wi,

“lowp’ corries inspactor through tunnels. ..o 18

“Poker-galf tsoches ocew - - 1
E. B Llovd, Telegelf, 85 E. Randalph, Chicuen

Working medal of truck Is solesman’s sample.. ... 25

Nlyminated durnlr.qlanﬁ ................................................ b
Bastman Foduk, 1 Ol &t Mew Yok City

Self-contained sunlam hnlh ......................................... 31
COeneral Eleetele, Hiala Park, Qlevelsnd, Ohio

Vanetion blinds make porch a living reom........_._... -
F, O, Ruaasll Co,, 4555 Eushid Ave, Cleveland, Ohio

Huge water wheel hamesses Grand Couvles Dam._...... a3

Truck fingers slide n grooved flear..rveeee s 33
Hegry 0. Kittleson, Milan, Minm

Flexible air hose ... oo

B, P. Geedrich Co.. Akrom. Ohio

Clumg holds shoe for polshing......oeooeee a7
Landera, 1514 W, Howsrd 5t.,

Gun cage on Hon farmo. .ol 38

n-_;!.'h.hm:i-'hymg tank .. TETThT T
Libnriy Tank O, I:I“ ﬂ-'il“-ﬂr 8%, Ban FT!I'lUlI-'ZEI ﬂllll'

Huge bamb-thaped alr reid shalter. . . 19
Weoden tower guards television e ——— 9
Saldier walks treadmill to test witamins............_..... 40
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doseph Lee Sweeney, 51 Madison Ave., New York Clty
Lawn edger euts under fool pressure... ... 4
Bears, Rovhusk & Co, Chleaga .
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Fresh-Alr Products, 335 N, Fourth 8., Libertyville, TiL
Uncle Sam calling .. T S |
Boat of crushed m:k hml‘l‘ over wine rrllﬂ'l ................... 48
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Minigture kitchen shews remodeling plan................... 49
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Vantilating fan In smaking llnnd NS |
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Sundt Engigesring Co., 4757 M. Ravenswood Ave., Chicage
{Continued to poge GA&)
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“FURIOUS SI'IIUE'FI.IH'E-
only tightened my bonds.
My arms and legs grew
numb with cold. My
plight was desperate!
Then, remembering my
flashlight, I managed to
reach it . .. started flash-
ing 508 against the top
of the lumber.

“THUGS HELD ME UP one
bitterly cold night as I
left our docked lumber
ship,” writes Radio Op-
erator Kares, "After tak-
ing what cash I had,
they left me bound and
gagged in an inky dark
alley between great piles
of stacked lumber.

have been a goner,

FRESH BATTERIES LAST

NOVEMBER, 1941

“FOR MORE THAN AN HOUR I kept signaling, Half dead with cold . . . about
10 give up hope...] was at last rescued by two officers from my ship. If
it hadn't been for thosze dependable 'Eveready’ fresh DATED batteries I would

{Sigmed) W 09’ fl’-':MM

Theword " Evervady” i g rogitered trade-mark of Nationa! Carts Company, Tac,
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Ediinn ALBME
mibE e 10 =

TYPE wpurk plig
B 1 pru-‘dl comi

Eifimen =yl 3 pla-

[ e ]

ihis rueing Lppe
SEbrL M.

MODERN POWER

Faster cooling . . . more power withoul
melor “ping" . . . greater fuel economy . . .
promium performonce with regular gos

. longer life,

These adwanioges Edison glone ofifers
in o spark plag fo fi} your pre-"dl car. Iti's
the Edison HC® odopled lrom the tiny roc-
ing type plug. ;

Edigon HC"® Spark Plugs will medermize
the power of your car o1 o cost no higher
than ordinary spark plugs. Reploce with
Edisen HC Plags—now.

Edisan-Splitdarf Corp., West Orange, H. J.
*High Compresalon

LEAK-PROOF GASKET

Qinily Edison Spork Plugs
have the patented wpun-cn,
wlid sopper gaikel, olwoys
parfacily confased. Anures
%, eemprasdicn-tight Rt
and nEvEr ulul_: raplace-

| I'I'I-'II1|.|

T

GIVE YOUR CAR

S

S IR o

{Confinued from poge 4A)
Lown table squipped with whesbe.... . ..
Ciold Medal Folding Furniture Co., Racine, Wi,

Extension holder for paim hrul.h :
CGearge B Wakson Co., 154 W, Laks Fsl;,, n;,hln:..gu.

Making plosties of sugar cone........

Lenses cenirel fluarescent light dl’l."ll:ll.l!‘lﬂll e
Haolgphaibs O0,, 342 Madiren Ave., Newr York Cliy

Puihbutten e1e-|:rr||: flour sifter... i il
Mirscle Products, Ing., 34 8. Btate E'_. Ltlcngu

Iniect poivon \lupurn:ld on hot plote, ; A%
War planes an the preduction line.____. .

Binocular leups magnifies smoll objocts______
Amerlean Optical Ga, Southbridgs, Mass.

Hocksaw in adjuitable holder. . s e e e
Etebbing Hdwe, o, 16 W, ".I's.n ﬂuw" m |'_.11|_m|:|:|

Drive belt hay tire-tread grip..._. .
Dayton Rubbes Go,. Darbomn, l:l:h:l

Transfarmer for aute or trudck E'rlilr!l TR
Halthewas Labhoratory, 1018 'W. Grand A.u.. {!hl.r.'uu:c!

Invesion barge lands tanks ond molorcyclists. ... .

Indoor tennis for one or two.,
Munro Athletlc Prodwots, Ioe, !l:Il:l 'E'Lrl:h AVE, Hr:w York Ciiy

Midget elaciric bulb aosily concealad ]
Wahash Appliancs Corp., 336 Careadl 81, Brooklvi, M, ¥,

Polica wear soundproof sarmulfs.. ... B9
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Matar-driven hatkiaw toal EETMEAE |
Haako Dillities Corp,, 119 B. 1‘-'!11 Hl-. J'-I-ew ‘.-!'ur]: CHI::r
Steel cage for mowntaim fennelbs...... ... . 7O

Non-drip snop-on bottle cop.....

deTe-Landptoma, 14th ¥
Tropic huet for U, 5. Morines...
Elpctrically haoted flying ll.lﬂ"l Sl
Wothtub and inner tubs moks ons-man beal...

Back shelves an smeking stand...
Morris Novelty Co., Amerlcan Furr_ltur\e T.Inrl Ehlcum:-

Houschold brush has adjustable hondle...................... T&
Oxraom, Pirie, S8c08t & Co., Chicago

Diamends graded for celor in Diamolite..................., T&

Flane and boot rescue pilots in sea. .. . T

Army men play ball n gos masks_....._........... ... . T

Bring yourself bock alive....... ., TR

“Ferris"” wheel for serving guests. , B
Carson, Pirie, Scott & Co., Chicgo

Electric coffee moker stops autemaotically., IRy . |
blirncie Froducts, Ine., 36 B. State Bt., Chicago

“Rodic-wave sprinkler' aids forest fire fighters..___._. 80

Cleanser can holdar sticks to wall.... ... .. 80
A &l 'Willkames, 43 Polomano Awve., Chiongo

W. 5. novice ‘chutists swing by cable........ ... .. a1

Knife ond scissors grinder on woll a1
Ewing-A-Way Steel Products, Ine., Merchandlss Hi't Gulem

Cow carried in plone to Alaska,................. R |

Toy carrier lounches tiny plans... .. R |
The Fair, State and Adams, Chicago

Truck |1|:||:|1|,r carries hidden crane.. . .. , B&

Carp Motor Sales, Caro, Mich.

Eggs pooched ond bailed in cooker,
Fatlonal Froducoks Co., 319 Jodge Bldg,., Balt Lake I."ll::.'. sl

“Fourth of July” dn-p|u5r: in foctories. . BF

Big Army guni hit target 30 miles away.......____.__ BB

Howitzers finished by hand....._.... ... . %

Portoble metal bridge spons crossings. ... 20

Duplex dishpan hos extra rinsing basin . 90
Hallard & Co., 1141 Frankln Ave., Columbas, Ohio

Archers play gell with bow and arrew. ... %1
Life presarver suit for zere weather AL A - 95

illuminated outdoor thermometer ... vreees TS
George M. HilL & Son, B85 Makn BL, Hnl'_mtr Hu.l::

Labaratery an wheels tests cirewit : ]

Automatic alarm receiver . ok AR L AR - — |
RCA Manufacturing Corp., Clmﬂ.en :H'. J'.

Mobile tronsmitter kit for 5-10 meters...... ceren V38
Thordarseon Electric Mig, Oa,, 500 W, Hl.l.rnu EL ﬂ]‘lJll'I.Elill

Confoci-type microphone ... e 139

801 Droadwnay, Hew Yook Oty
{Confinuad fo poge @A)

Amperite Company,
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To Men of
35 and Over:

Ordinarily in business life, youth 15
the age of opportumnty.
Today that is all changed.

Mational Defense demands youth
and the call for men is doubled in
mdustry.

So—vou men of thirty-five and
over have a golden opportunity—to
combine your mature judgment with
the opportunities abounding on every
side—a real chance to go ahead with
minimized competition—the chance
of a lifetime—literally.

But—you must add one thing to
maturity and experience—if vou really
want to go places.

For the difference between just a “good
job" born of a scarcity of men, and a
chance to quickly shoot ahead and sfay
there, lies in one thing—in training.

Let's analyze a moment. Millions of
men called back to work in expanded and
new plants: they must have supervision.
Where can they get it except from you?
Other thousands moving out of former jobs
and companies—leaving openings that
must be filled. And those openings will be
in every phase of business and industry—
in factory and store and office—in the
very fields to which your experience or
preference point.

What an opportunity if yvou will but
add quickly to your prezent equipment the

LASALLE EXTENSION UNIVERSITY, Depl. 1164-R, Chicago

preseot oppoTLunily.
booklet on the febd I have checked

I'd like to know how [ can eapitalize on this

Fleas mi your free 48-page
el o,

[ Acovunting ] Foremanship

[0 Industrial Management [0 Salesmanship

[} Law O Executive Management

[ Business Correspondence [ Traffic Management
Mame, .oooooo. ¥: P e e
Prismnt Prosition ki
I i
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specialized knowledge and ability called
for by most of these jobs! If vou will but
cap your today’'s ability with the latest
principles and methods in vour line—
make yourself above the average!

We can help you in that. In 33 years we
have enrolled over a million men and
women—we know how. Our training is
condensed, practical, geared for the busy
man on the job. It is interesting, up-to-
the-minute, moderate in cost. What you
study tonight, you can use on the job
tomorrow. '

Why not tell us your field of interest—
ask if and how we can help yvou grasp this
present opportunity? There will be no
obligation. And the oppor-
tunity of this crisis wil =0
nevercomeagain ==, \\
in your lifetime.

LaSalle Extension University

A CORRESFONDENCE INSTITUTION

TA®



SMOOTH-ON SEALS

LEAKS

QUICKLY‘.._.EASILY

YORL

FURMACES

STOP THOSE LEAKS
YOURSELF WITH

SMOOTH-ON

When a leak develops in any
part of your heating or wa-
ter supply system, Smaooth-
On No. 1 makes a quick,
economical and lasting re-
pair, You ean uae Smooth-On
effectively om many other
household repair jobs too—
tightening looze machine
parts, fixtures, handles,
sealing cracks in auto en-
gines, gear housings, crank-
cases, ete,

KEEF A CAN HANDY

A necesdily in every househaold.
Buy Smooth-Un Mo, 1 in 13-0z.,
T-0%., I-Ik. &nd G-Ik, cans, at your
hardware store, or il necessary
from 1

senp For FREE BookLeT -

Hﬁmm 170 ilustrations
shaws how ta make lasting Hp-ulrl

w&nﬁrﬂ:mhf.m—my :

-ﬁ-“-'-----------d

e
] Smoot h=-Cim Manufacturing Ca., Depl 37
I 470 Communipaw Ave.,

I Jerasy City, N, J.

1
| Il

Doitwith, SHOOTH-ON

BA

(Continued from popge &A)
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Storage “A" banery for poriable sefs. 139
Willard Storage Batiery Co,, M8 E 133aL B, ﬂln-uh-mj ﬂhlu
Thermemater clamps on oute anfepna...................13%

Bexrs, Rosbuck & Co, Chicago
lluvminated speaker :nbmul‘ o ]
MAtlns Sound Corp., 1443 Thirky- “Hinth 5, Wrookbm, K. ¥
Avtamatic record player with tandem tone arm.._.._ 140
ROCA Manpufaciaring ©a., Ine., Caisden, N, J,
Rodio intarfarence ﬂllrr e o140
J. W, Miller fa,, 2317 South Mk B, Los Angeles Osbf,
Sound-on-film r-:nrd-r and reproducer. ... 40

Bllles Repraducer Co.,
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ART AND ARTISTS

Ine,, £13 Eprcadway, Mew York L‘al:_'.'
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WITH U.S. DEFENSE ™,

==

* * * * * * * * *

Tovav, the trained man in industry
marches shoulder-to-shoulder with Amer-
ica’s armed forces in defense of his coun-
try! The man who wilfully neglects his
training is a slacker—{for Uncle Sam ex-
pects every one of us to “get in step,” and
help out-produce the gangster nations of
the world!

Would sound, practical, modern training
help you do your part better? Then mail
this coupon, and learn how an L C. 5.
Course in your line of work will prepare
vou for the bigger opportunities that lie
ahead—ifit you for suceess! You'll be sur-
prised to find how little it costs to become
a trained man the L. C. 5, way!

INTERNATIONAL CORRESPONDENCE SCHOOLS @@TTIINTTT

CELEBERATE 50 YEARE OF SERVICE TO AMBITIOUS AMERICANS

BOX 5817-J, SCRANTOHN, PENMA,
> Without cost or obligation, please send me a copy of your booklet, “Who Wins *
and Why,"” and full particulars about the course before which T have marked X
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"It is the BEST

Hnndy Sized Dl:hnnury'

OCTUVAL use proves. ihat WEB-
grEme s COLLEGIATE defines
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I8 the TFRT, 1240 peges; 110,000
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of your dealer &r dlrect fwam pul
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and FPieture Gamd, G, & O, Merrlim
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Bprlngleld. Massachuogedis.

0. & C. Merriam Ca.. 793 Federal %t,, Springfield, Masi, I
I Plepze gend me FREE Quis and Plolure Geme. ulsa full
| ‘tnfermatien sbour Webster's Collelate Dietlenary, rirk |
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WATERPROOF
plastic resin GLUE

,f..'ﬂ
PAY ® SUNFROOF = QUICK
f’f (::!'5;' WATERFROOF % MIXING WITH
o COLD WATER
> = READY
d % TO USE M o LASTING
! ¥ a0 SECOMDS i_ STREMGTH

4 HANDY SIZES

10¢ 25¢ 50¢ B5¢
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IMPORTANT NOTICE

It i3 the intention of this magezine fo provide lis readers with
Infeermuxllan regasding the latest developments 16 the mechanlcal
aris. We thke no Tesponsibility ne to whether the disclosures con-
talned im our nrticles are éoversd b palente: and advies reiders
to Investigate this subjest bedore making, nsng, or seling any of
the products, machines, or procestes deicribed in ordes Lo avobd
pisslble lability Tor patent iolriogement.
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AUDELS NEW

MACHINISTS,

HANDYBOOK '
NOW READY! 4 [
If

|\I|If|[||.

A KEY TO
MODERN SHOP PRACTICE

(> PRACTICAL INSIDE INFORMATION

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

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

New from Cover to Cover. Tells How to
Operate and Set Up Lathes, Iﬂtn—ew &
Milling Machines, Shapers, Drill Presses
& All Other Machine Tools.

S PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Caleulations & Mathe-
maties for Machinists. 8—8hop Phys=ics,

B—How to Use the Slide Rule.

Lo .u.usmu' | ~—.ASK TO SEE IT!._-

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS THEQ. AUDEL & CO., 49 West 23rd St., New York

Easy to read and understand—filexible covers—Handy i Mail AUDELS MACHINISTS & TD-DLMAE-
gize 5 x 614 x 2—a ready reference that answers your | EES HANDY BOOK, Price $4 on

i Ty e 4 BT T ] Bl F o R

RUDELS

LMRCHINSTOY

AND TOOL WARAENS MAWNDY BOOW

P T T A e

Lo

LR WL 2T T PR, T

qumﬁm mtﬂy_ I Trial jL;’EI'I-ﬂ!H[ wﬂie%m'r#afa u:l 1‘:1_
70 GET THIS ASSISTANCE FOR 3 m“;‘-m I e

YOURSELF SIMPLY FILL IN AND PAY I ais

___ MAIL COUPON TODAY onLy Mmo. g oo

THEO. AUDEL & CO., 49 W. 23rd St., NewYork I rnetecccce .
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“Radio servicing permitted me to attend school
and work evenings and week-onds, [Upon com.
pleting the Nﬂ?ﬁ Course | wns made Service
Manager at 340 to £50 a week, more than twice
my shoe factory wape™

Be a RADIO

Find out How | Train

Here is a gquick way to more pay. Badio ofers the chance
ta make 25, $10 & week extrn in spare time n few months
from mow, There 8 an increazing demand for full-time
Rodio Technicians and Hadio Operators, too, Many make
30, B40, BA0 o week, On top of record bosinesa, the Hadio
Tiduatry @ gotting millicns and millions of dellars in
Defense Orders. Clip the coupon below and mail it. Find
out how T train ¥ou for these opportunities,

Why Many Radio Technicians | Train
Maoke $30, 540, 550 a Week

The 522 hroadensting stations In the U, & employ thousnnds
of Bodio Technicinns with average poy among the couniry’s
best paid industries. Repairing. servicing: Selling home sind
auta Hadio receiverd | Lhere are over 50,000,000 jin uss ) givis
good jobs to thousands, Many ather Fadio Technicians take
advantige ol the opporfunitics o hava thelr own servies o
rotnll Nadéo husivesaea, Think of the many good pay johs
in eonnection with Aviation, Commercinl, Police BEadio nnd
FPubliz Address Syetemin, M.IRL gives vou the required
knowledge of Badio for thoese joba. W, B, L. trains vou to be
rensdy when Televigion opens nmew jobs, Yes, Rodio Techni-
cinnd make good money beosgse they use their heads aq well
a2 thelr kands. Ther must be trolned, Many ave petting
specinl rutings io the Army ond Novy : extra runk and pay.

POPULAR MECHANICS



o : E |
“I had an 218 & week job in a shoe fac-

tory, but desired fo maoke more mowey
and -continue my education. I read
nhnuf Hrr:.h'a upp{.lrﬂntfﬁtr.: kil ﬂH]‘ﬂ-HEd
“with the National Radio Institute”

“Later the N.RI. Graduate Service Department
sent me to Station KWCR ns a Radie Operator.
Now I am Raodie Engineer of Station WEUT
and connected with Television Station WIXK."

a8 Week Extra in Spare Time

rF—
xbrm hmnes
LEERE LTI

hoflhuood of oes
1 Teghnlcinm

lpdlo Serx
working wilth } riE,
a8 |l=xrning Hodioc ng hoama

imtereating, faecinating, pracibeal

e T Find Qut How | Train You

qi‘l""l EETRA PAY IM I‘\-.'*i: tar Good Pay in Radie

= ARMT. WavY, TOO [ F) MR o i
g o s, s
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0 Wil LTirs

ez - STATL TEHIE
am - revwlope  or

JHETITY
d. B, Svinis, Peegiieai

Dept. IKP

Makional Rades Instituls

Winghingion, O. O.

Tenatal,

foha RMEE seEvice 1 is
CIT8 SMAIRT TO TRAIMN FOR
LATFTI ROV E

NOVEMBER, 1941

“The instruction I received was g0 practical T
teas soon able fo earn 335 1o 210 a week in spare
time servicing Radios, Thiz paid for the N.R.1.
Course and led to service work poying for my
college education.”

a LT

1 W=

“The N.RI. Course took me out of a low-pay
shoe factory job and put me into Radio at good
pay: enabled me to earn funds for o college
education, There's a promising future for thor-
oughly troined Radioc men

I, E, BMITH, Peesident Ty
Watianal Aadie Instituie - & ¥
Estahlished 25 Years i -
Ha [as directed the tmafining R "_I'hi].Eﬁf
T re mea for the Iiadls m.r;'mm
Industry i#mn snseie wlie .
/ -

1. E. GMITH, Presideal, Depil. IMP i
Maiiomal Rmdie Institute. Washingiom, D. 0. o=

Dgar My, Emiil: Mall mé FREE withat odlEation, youe "
fl-pepe ook UHich Bewandh in Raedle '™ (Ne jal&Eman Wil O

call. Wride plaindy. |
A 1
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|
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Our Graduates '
Run

43%

of ALL the

Identification Bureaus
in America

Send for :u;;htt list of over 750 Bureaus where
our graduates have been placed in good positionsas

FINGER PRINT EXPERTS

Then write the nearest Bureau and learn what

our rrnduqtﬂ think of us!
W Buve space Bere 1o st only a FEW

of chese more iban 73y fnativallond, §o B2
pare bo send for Ll eoomplete Qkic!

Biate «f Liah EII-IHHI.INE M., Y.
State of OBio Seranion

Bastes. Mass. Lincaln, Neh.

Mew Work, H "|"1 Mahila, Als
Pittaburgh Liktle Posk, Ark.
5t Paul, hlnn- Peatine, Mich
Maxise E-E MET. Havans, Cuhy
Mugusia, laa, Mjami, Fla.
Saatile, Weih. Birmingham, Als
Omaha, Mab. Celumbus, Dhia

D Maolses, o Galwextan, Tex.

Manfreal, Can Hemstan, Tex
l:tulur Hu-lun. fowa Windsar, OAL,
Elala, Pueblo. Celp
i:.lrlll.n-l. M. ¥. Balt Laks City, Utah
Tampa, Fla. Atlnntie C J,
Lang Beach, Qal. Glous Gity, lowa
1, Louls, M Aaehester, W, Y,
Biate ol Michigan Lansimp, Mich, Clewsland, Ohia
Stabs o Wash, Burlington, In Bpakane, Wash,
Rewte of MImss. Eria. Pa. Fort Worll, Tex,
Stata of Illinaia Dklahisa Glhl. Ikla. SBersveport, La.
Hewtas of Idaho Trosian, M. wallham, Maws
State ©f Colorada I]'lll'I'I:IE't.. H|F|‘L Berkeley. Calil,
State af lowa El Pasn, Tex. Patersan, N. L.

Want a Regular Monthly Salary?

Be a Sacret Service and ldentification Expert!
Enjoy ibe ikrlll of geiting your man—with no pereonel dengis—
TLUS & regeler momikly paid salars and the opporiemliy te sham
ls Rewardi. Learn at home, In spare tlme, asd ai boew omi, Lhe
pnlgue meceela of Chli voisg, fescinatbng endd Tast prowing profes-

slon. YWe offer vou the same eomiree of fraining s We gave he
el of sar graduspes who nee hold splendld poskilons 1o more
than 75% Enetlteiions. Esch of these Buresss Bag snywhese frem

OMFE 1 FIFTEEN of cur gradukies on repular salerbes—and new
openings develop from thme 1o Lime,

Wonderful Dpportunity for TRAINED MEMN
In This Young, Fast Growing Profession.

[ b= thoussnde of fowns o Amerbea, itree-foarihs are still wiik-

vt bleptifientlon Bmreaus.  3lany more pre bousd Lo oeosie|  That
spells OPTORTUNITY, But you mus bhe REATDNY, ToU's easy 1o
master thiks profession that cembines ikrills with persomal safely,

AN the pecurity of g itdy Inoome. We dhiow Fod HW=<jusd ag wa
have alreadr shown ihe hendreds who pow hold peed pay pesitlens

F H E E E The Confidential Reporty Operator
Ma. 382 Made to His Chief.
Just suih esipan! Follow this Opersior's exelilsg huni far & mur-
derous ganeE. Alss, gel free. “The Klue Rogk of Crime’" showlng
the woenderful apporteniiies in the feld of Finger Prints and Crlms
Dedestlon. Take yomr first sbep TODAY doward a strady  Income
apd suecesp,  Mall coupon MO
INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 13158, Chicago
INETITUTE OF APPLIED SCIEMCE
1930 Sunayside Awe,, Depl. 1338, Ghicago
Geedlemean: With no ahllgation, gl me Copfdentlal l7|.l|'|||'rr|ﬂ| af |
fperacor Mo, 38, also 1Mlosiraied '"“Bloe Book of Crime ' complels l
kst of over TR0 buresgs empleying veir graduatis, vogeiher with I
your low prices amd Easy Terms offer.  (Lliersbure will be sent i
I

LY {0 perssne #ating thedr age

! AR e rorrr prrrrrrre ey
I-
|
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PARI‘-’.S AlIR COLLEGE -

PFARKS AIRPD EAST ST.LOWS.ILL

Offers YOU COLLEGE and PROFESSIOMAL TRAINING
Majoring in AVIATION

Areredived by the Tligcls Buperlnendent of Peblie Instrectlon. "“In-
eluded In the Aecredited Higher Institutlons 10EE, jssued by the T 8,
{#fiew of Education, Falare] Seciriiy Agepcy,”” U, B, approved &3 8 Cem-
mareinl Chrpumd I.I'rd Flying Sclend and !.1lr||.lll!|rl. Hl: opl.  Aooredited
by amd mogerating with ihe United #iates Army Alr Corpa in gving
Mlghi and mechankeal trabning. Open 13 Blgh scbeol Eracmate.
FEIJEI caurses lead 1o BLS, degrees an Professicsal Pileting, Aviatien
rll'llllnl'- Maintenante Emginesring, Aeronputical Emgissering.
TWENTY-TWO TRAINING FLANES sre used in prof esslenal i
fraining which pregares graduates far
FACTLTY of 82 dpeslallitd bn verbogs felds of arvlaiion
L1GG6F pradusipes. lment lmited to & bodal of 500 cemmercisl
aviafbom studenia, Capacily enrollsene of 540,
100-mere alrport: £33 balldings devoled to sehool porposées Lvidy,
Thrhlllc]ﬂrguhd dining hall ag the Collage, v T ¥
Winter term Janusry 5. Send posieand for paw £4- n-.n catalog,

15th YEAR panks atk €0 u_igE,ﬂE:Ei st. Louls, 10

. Learn-Profitable Profession
in i_;l} dﬂl-’s at “(I-I‘I'I'E

aam ol Reedah :-.I:-—,i- W e b
pir work byl mang
Lar ll: Izromes Srom
i s I'l' trwie patilends come 1o ke
qmll & Ll b e e ek, He
wlerin offere ik reearde far specisl s
Wrira faf Arnlvﬂr Clate arel Lusabbid
=T hetry "o
THE l.'.IZI.LEEE I:IF SWEDIEH MASSALE
M E. Adsasi G0, el B4, Ehicsn

o'MEEHANIES
& WELDERS

Autp Mechanbes &nd Wabdera ata In big da-
mand. Camplete courded inoare gnd asetylens walid-

Ing, hod¥ snd fender bemplng, spra
FREE
¥F FAGE

ulrllpe Might operatlona

alntimg amd metal fAnishing.
afLes rr l-1|m1 plan. EHpacial low rates.
Write 1
HIEHIE“ TRADE SCHOGL
% Weodward Ave, Distrolt, Mich.
A3md

ENGINEERING counsts

Ehierl, Infentlve Defends eomriie B Alresalt, Shest Mital, S
rhanical. BErucliral, Archileciural Drafting = Eleciricity § Power
Miant; Are. Adrerailc 'Pu'lldlnr Dnl amdl Twa-¥ear courses in
Avtonsulleal, Elesirlcal, Mechanbral Brssiwral, Archilecturni,
GCivkl Engineeding, E.S, Degren 3 ¥Yri. Low luition amd diving
coply. Part-ilme work for room end board Thousands seseei-
full gredunies. Exvensive equipmend, Thery end pracgire, Mon-
fienilaly omilied. Na Bome sbuily comrses. Caialog free.
FIHLAY ENGINEERING COLLEGE
10l Indlans Awve. Kamess Clty, Mo,

DEFEMNSE

yom giskekly. al botee ln apais Ume. Eirs whils

pou lears, Establish yeur own proditable busecss wills
equipment we Farmish, or work for stherg ol good sakary,
we Leach Bend

for Woer e :! eir big llusiFsled eakalop. 08 (re=f
THE ALRORA SCHOOL OF PROTOENGRAYING
Tusope" Ridg. [Bepk. PFM-34) Auprera, Mos

6¢R100N|NG

Ewntlusive imstmioiben by mn Infgemsiionslily Eeown
carinnnist mukes 14 ensy bo loam ol Bodne, Welle for Fres
Baakles descrililmg Seexile of the course.  Hiale &5
MATIOMAL SCHOOL OF CARTOOM NG
A5T -‘\Irllﬂrl [ 1L 9 Elrr-l-lnd ﬂﬁ-l#

] L

'-l I1 W BARTTE IL
o8 (or Teal prosgarciiy.
imderosi and bomell ¥l
PLASTEX IHDUSTRIES, Depk ', 1085 Waskinglon Aee_Hew'York, AT,
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America Cant Wait

Industry needs you NOW

Defense Program Needs Trained Men

There is o tromendons shortage of skilled men in almost all branshes of industry. Dreaflamen, electricians, mnching de-
signers, machinista, are wanted for good Jobs at fine poy. Executives too; foremen, superintendenis, manigers, are
peeded Fight now to hondle the enormoas demand for finshed prodocts of all kinds. I you ore eleendy in one of theae
falds, you owa it Lo Your esantry, Lo your family, and to yourself to make yourself even more valunble, to climb pnd climb
fast mnd help put through the most Important program we have ever had b face,

Opportunities =~ ~—...== Rich Rewards

Everywhere " A T

for lbeir servi ui remamber ivia,

Tor akilled men raowr, |nodans
N @y eryw hien in e Linal-

. . ) "‘. ol I 0P DiEe
Home hoilding, ship hoilding, monofactoring 1S ur g Lh il ever Raptd

plants, great utility projects, road buildifg-—every-

] = SrE @YrT EFrealer. Forsmen, superine
where ¥ou look you find a demand Tor men—nost juat % Iy . "'h.: I "":::WII":"';L_EII-'rL:{'ﬁ' n ml
ofdinary warkers, hut men who know more than their 1" T s e b survly your k

fellows, who ore better at their jobs, who keow both | | ! el By who muss|gs frirs bok

m
il EVETVIRINE Uhiwe iw Lo oo
o will b plcked
Ersk. T off all, uder
the present CRRINENE pEo-
EFFram, wilh ife Eremen-
chras npend Tor akillled
e o dantE Bave ta
Jodiik Erss far in ide
Tulure Tor:

I.Etll'll ﬂl‘ Hﬂme = ~ili . Results
Over 40 vonrs ngo we developed & system of home stody which bas Pl R A Come

theory and practice and cam therelors tenin other men,

i E i f ¥ b ks
fhia rEing o mere and more important stations ol being I_“ . H i
! -
- .|

of grenter and grenter help. Practically every industry dis
inzluded in those needing MEM, trained men, skilled men. :
men with ambiticn apd panch, il

helped thousanda of men to important positions in the hlllc"l-'|u-l_|1|:-'ﬂ1 und
buginess world, These of you who have missed college training, who
haven't the time to go away to pehoal, whe must LEARN A THEY EARN,
can geb education in your particalar field—yes, education of ecllege grade
right in your own home. Best of all, you

can study when you have the tims, and Gef the
above everything ebs you will bove the

commendation and the respeet of vour em- i Ematl &l w hisws
plovera in dodng so.  Test assured that
every superintendent. every factory man-
ngrer, overy general manager will have his
eve on the man who pushes forward, who
recopnizes the gprent need of the day, and

1. Lt nhin grosi s
hiime =ioedy fiel =

i omik oy B3 musch for e Gat
W sk LREE ¥0U SAN O

who has made up his mind to e one of the .'-'H"d l|||:='hl:r ! =] :\:&- |-ul:|1'.i.
firnt to make good. ;iulmmllrlg ::.L:\.;l r :II I'r:l:- J:\::.

Business Welcomes Applications Mark, Clip and Mail This Coupon NOWY’

¥
from American schnnl Advanced | AMERICAN SCHOOL, Dept. GE4S, Drexel at $8th, Chicags
Wihowt ob'fanrion, Plense send FREE ond tpald, bulleiin ond detalls
Students and Graduates b ot the Bubiees ehackan. pete
i E.‘Lir Carpditiening DRerail Merchandising DDrafting aod Design
Whenever trafmed men have bosn badly LELfﬁ-I:I'{:::“ E"l::-l':l:lli_t-:l-;‘-':lﬂllﬂﬂﬁﬂ Eﬁ?&llliﬂ#r:lgn{ﬂlﬂlllﬂn
needed, basiness has been quick tosay, "We | Sychiveorure Boakire plag ClHome Economics
weleome applications from American Scheal i il Budlding CEcoaamics of LIRS
advansed atudents and gradontes.”  We 1 CPFlambing and Mreet Sellimg ORusiness Law
{mtni Lo it Ei 1 £ T sitvam Fitting OfFrivaits Sacrotary Ol dbersl Arin
- T cm.p TILEE pECETT 1 ClAuromon]ve COlbbese] Englneering Offechanloal
ioe t? help put you in touch with the best 1 Engineering D5urveving & Topeo- Englneering
opanings, amd we make no HELTH charge | OAvation Drafeing ruphica nt:ftl!:u:l MShop Management
of any kind for this scrviee. Wrelte now §| Oaviation Engdineering  O5heet Metal LToal Making
for am outline of home study Sraining Obusiness Management Pattern Dirafting Ofutter Foremanship
courses : check the coupon indicating your : OAccounting and C.P.A. DElectrical DEngine and Bailer
preference mnd madl it Fl!'l'.lﬂ'lt'l‘ll].'- | CSalesmamslaip Engliveerlag Wk
I T Docupaon. .. .. Aooaoo0or
AMERICAN SCHOOL L o Ape
Dept. GE45, Drexel at 58th, Chicage e 1 BIE i e
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GO UP YOUNG MAN!

IN AVIATION ?ﬁ?

wim pMphinl =d Aemnapdes foml pilrria, B
¥ I-|I'l|l||-'r:--| PR

MUSIC LESSONS - *

fﬂf s ﬂlﬂe as AND I'VE STUDIED i

OMLY A FEW WEEKS !

aday/

Learm Music Quickly,
Easily, Right at Home

® You think learning muse Wiritie dur Free Schen] Tockist, J"il 11,
ia expeosive ¥ That you hove

LEWIS SCHOOL OF AERONAUTICS bygkesn.
Lo spend & 1ok Tor o private

teacher, sheet musbe, ote.? “r-' < -

Then bere's grampd news! You can now learn Lo _EI:I-:F wonr nte i EP
favorite instrument for ns litthe ns SEVEN CENTE a dny— ..'-Iﬂl.'f 1

aml in less time than you ever thonght posaible. You start
mnying o fomilinr me lud_;r the very firsb leeson, You go on pEﬂk_ EE! ISH
frein ome Line 10 eooiber, Yeir raphl peogress b amaxing,  For yeu

learn by & remarkable ghort-cot melbod (ot skips sdlong eaer-

ebire mndl gl A esichioel Chel hed enrolled over TS0 peplls
from all over ke world, 10s mecually fun o learm Ehis asy way

Rrsrs ||'H.IHIT|
Mo

; e
Here'e dba aecred of thia aborple methisl Yoer leipoed are s pring '. Ll I‘ L -
and pleture form.  Ther show you every posifiio, @& RO e—just i P -.-E..'. . 1

likn a3 temcher bemlde veu—axplalging, emcouraglog, roachlng yos m-m -u::nn'r i.-r:um:u BF EMGLISH
B4 Sl [ Rssbssvtsr, B, ¥,

FREE PRINT & PICTURE SAMPLE

Ben for yvoprself how easy I8 i3 io Bearn mumsbe fhis moderm way
Amil B Inexpensive. Mall the coupen ioder. chechiog yoer favar-
fte  Engtrivmient, Jseirumesl  sepplied i nesded. cash or rewalil-
1. H. Echool of Mesle, T8l Brusswick Bllg., . Y. G, N, T.

. W W WS NSRS NN R M MR NN R

]  Daon't put off opporrusdiy=learn
THESEL MO, Dhesel draining valo:
abile o yoiie lelure Cifesr, oF & you
are called 1o mechenized wnice ol
Army o Mavy. Uncarted folicees ne-

U, & Seheal of Muiie, 711 Brunswick Bide., H. ¥. C. funded oo drafred soedens, s don’
Piease send e Free Raoklel end Prlol and Pleture Semple. 1 woold AG E M E N wuir—wriw NOW for froe hooklen—
ke B0 play isstrument ehecked Lebpw, |Dp yon have instremenl........) MARCH ¥F IESEL.

Flang Mperdian Trumpek Wkl

Wiedin Eanaphons Tromiane Diher ImElrumend H E M P H I L L n I Es EL 5: H uuls

Buitar Mandelin B jis W Toel, 1026 Quaans Bwd, L 1C,; Chicoga, 51T 1. Westorn dwe.; Momphic, 417

Mzarce Ave; Lon .lnlllll...la.a ian Flnlr—i-: Rd.; Warepwrer, B T 136 Gearmille B¢
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Improvement Guaranteed
sttt the yoep] o Bl il
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mally el & s salrisly
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YOUR WAY TO
541051552 R ONE
Learn at Home in Your Spare Time

The fascinating fleld of Art offers
many commercinl opportunities to
mien and women, Trained Artists
are capable of earning Bta, 250, 375
m oweek, Our proven home stady
method covers—
COMMERCIAL ART Siwieunine
CARTOONING
For 27 vears W.5 A, rraduntes
have een “making good™ In Art—
WHY NOT YOUT No previous AT
experience nocessar y=wa tench
vou step by step, TWO Art Outfits
furnished. INustrated Booklet,
“Art fror Pleasure and Profit” f1.1'|]:l."
describhes couras. Clip
coupon and mail toeday.

Fath Elegleis Aré aed llulﬂ!-l by nrserbesl Hllr-Tl-
Plen merldad bn oa few alied weeks, Mo fext-leok.
Yo bearn hy doing. Finest equipment.  Low tuls
Bian.  Pev- A fter-Oradhiadion-Man.  Alss. sourses In
Aubs Mechanles, Calllslors Wark, Metal

Flnilehisg, me Mllusirated Jilerature
fres, TWrlis teday. FEEE

. MICHIGAN TRADE SCHOOL Ml

ITIE Waadward, edrmit. Mich, CATALOWG
i o
Orrin today,. Wrire for our New Free
SHew o [eeeaiier 0 Goded Penman, '™ jp eoncEing
FHecimsnE and ielin bow cdihere lTouroed 6
wrije in spape rimes, Encinse 4o for & Predes-
#iofial Pl Pedng end Joar neme beaullhe ]Sy
writkem. Yrite toslay.

THE TAMBLYH SCHOOL OF FENMAKEHIF
dldl Aidpr Building HRenedn Gily. T

EAHH THE DEGREE .:'.0 3 Thacenr

of [Hvinity (D.0I000, many olhers, Courscs In buslnese, pcoouni-
jnE. low. &to, Low feee, Hamd for lorge Hualleiin and stodest
phutare- fnlﬂl-lr AT OMOE. Mo ahllgalbon ks leser,

TEMPLE BAR EI.T[HS-IHH COLLEGE
1411 Fowrth Avenue Dept. 3-8, Ssattis; Washlngton, W, 5. A.

j A H}E-h-l tan a;‘rfhﬂ u';ruir{i_ EE:EHH- mgr A i

| . N, . Waihingtes, 0. L. [] T ol |

I T YEAt T wm EntéswiCind bn our obijgss, Scod 1 A—. l-“:.|m*- . -t .r:m":

i I|l without obligatkn vour Free 1Bk, "“Art for | thi Watch n-..:u.irmp

I = 1Flmsiare aml Trodit i pere yogreeld e 5 woll paying £

s i E1AT] || L ||-\. [as |.‘||lr i .rul_.ll Tl (iF & .:I'_-l'
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There’s more than one kind of

SARR!

The man who evades his duty to his country is
called a “slacker.” It's a harsh word.

What about the man who evades his duty to
himself, and to his family — by Ffailing to pre-
pare for success in his line of work? What about
the man who allows his family to struggle along
on a small income, when by a little time and
effort he could achieve Pn}mm]nn and increase
his earnings? Isn't that man a “slacker” too?

In any case, it's a Fact that today 100,000
ambitious American men are studying L. C. 5.
Courses in goo business and technical subjects
— getting ready for the bigger jobs, the fatter
pay-checks. Any I C. S. representative will
gladly help you arrange your own “preparedness
Prn't_:mm"— this coupon, matled md:t:.r, will bring
you complete information.

INTERNATIONAL CORRESPONDENCE SCHOOLS @TTTINLIT

CELEBERATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5618-), SCRANTON, FENMNA,

+ Without cost or obligation, please send me a copy of your booklet, “Who Wins +
and Why," and full particulars about the course before which T have marked X:
TECHNICAL AND INDUSTRIAL COURSES
0 Agrbenlonre O Alr Birafre O Coairscilong snd Bullding O Marine Engines OB I Bl 0 Felsgermting

[ Ay Cosditioning [0 Cazeon Alenuls=turing E Mechasseal Daliing Eﬂ.l.'h.il..ul' l:ﬂnm-
[} Asrplann Desiting Lt I'isnel Engines Mechanica!l Ergizeerirg Hiseoi Meial Weork
L} Archiinccursl Dyalibes O evirioal 1wslileg O Mine Foraman O Ship Diraiiing O Shop FPrasties
LT Aumsk | by biiod [l Eleictritnl Emginoering [ Mavigstion ] Steam Eleetria O Siemin Engines
[} Al ina Tone-up [} Flertric Lighting ] ]"l.l.LllrlllllILl.u.l L) Bieain Fidting
Ei Amin Technioian [ Foundry Work 3] Tleating Ll Pharmscy O Memhing [ Firuotural Diewlikes
L] &vmitom [ Awistlos Meshanls [ s Ureaiment of Seials L] Poulery Fasrmirg [ Brurieral Kngiaseriag
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[0 Coacrete Enginsering O Mg of Pulp mnil Faper O B K SBection Foresesmon C Weoulan AMenulaotoring
BUBINESE COURSESR
O heesuniing O Advesmlsing O Collegs Prepasaiory O Faremanshin O Freneh I:Ttp.ll'lu-' Postal Clerk
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HOME ECONDMIOS COUREES
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Write your own ticket for a fu-
ture career—and then look at
Plastics. Just see the growth of this
field today —lock at the hundreds
of industries now using plastics
—picture the tremendous devel-
opment to come. Hera's a new,
colorful business—with unlimited
possibilities—an industry that's just
starting to go places in a big way.

With plasties training you can go
farther—go faster—toward success
in your chesen field. Bacome a spe-
cialist in plastics through Plastics
ITI training. You can train in the
industry-type shops and labora-
teries at the Institute, or start the
comprehensive, practical courses in
your own home.

For complefe information
on Plastics ITI training
Write foday

PLASTICS INDUSTRIES |

TECHNICAL INSTITUTE

190 South Alvarado Streat
Los Angeles, Califarnia
PLASTICS INDUSTRIES TECHNICAL THSTITUTE
Plpaie iend Wlermalisn on Foilic [T kpining. | e ndersaisd e

[ 1 pwsair pinginessiieg vasris, (] Aevdars iy eowin. [] Combing-
Hen Bome vudy osd reskdend eoining. [] Hams aialy siveie,

Teon Hiph 3cveoP——— Callage?—

1BA

Industry s clamoring
fizr muoee dradie=men, for

- the jobb cafm'l &l&rt =
B #il plans nre drows,. Bulldings, nir-
plasik, machines, guna, jank=, bridgas,
Wil start o the drafiing boord, so iU's no wosdee thot
avery god draftanan has n fine :.-.h.. Yed, more droftemen
are needsd NOW, The poy s goml and the apporiunities
for sdvancernent grang,

Learn at Home in Spare Time

Negin mow 10 Lurs sparee heurs into money. Be o deaftaman,
the connsctiog link betwesn n oeechanie asd s snginess.
Enjor the wondarful appurtunities for promotion that -z;,l,“_
now, Mo sxperience of arilstie talest s needed, YVom dom's
hve to leave youar presest jobowhile learning. Use spore tlme.

Employment Service Included

h‘llll“l"lll:'\- wihin LEkd otar hoowe abudy drafting comaree pee entiibeg

I ar gtpduymient esrvies Witheil e chorge. We are in
fal) E ol wilh MAany Ertit firns |n.|'\d|| W omaEn, andd in rimes
lik oLl 10 [T} slry wolohsyis applicatiosa Froom American Selusal
!l'|l-'\l"wll Fliclcnds and graduaiesa,
The total duiilon me la low and the monthiy paymenis ame
I?' Wrise enddsy for fice bullolin oublinkng oor inefruction
predl plving ik (e ditnils of nur seloctive |-n1|||.|5. EAE E v e,

Ko obiigalion &f ey kind Wrico today.

AMERICAN SCHOOL

Diruxel Avaned ot S8th 5. Dupt. DOB4E Chlcago

,'| and Essontial Information!

— WELOAG METHODS
— WELDERS
- ELECTRIC
: dI‘I'-AEETTI.EHE
M;»HTH ERMIT
., ATPANAMELT
EREET ATETAL
s SPOT
| xx  BPE
o PR EETURE VESSELS
s BRSNS AETALS

ﬁ AlRELANE

MR E 8NN - FACIRG

CEFrrrnG

EFE PROTECTVON
Every Welider Bhould Owm This Hew, Taeful Dook contalnlsg cme,
paneise, practical information, poloters anid fncts relatlsg te modern
practica Im all Branches, Esy to resd and understand —over 400
pape Fully INustrofted —lexihdn eovir—pock ol slae—a Toaaily Fad-
@rance that Answerd Your Questions accarntely —Money Eaok if
ot OLEL T get this peabsrance for rolssell, obder copy Boday.

THEOQ. AUDEL, Publishers, 45 W. 23rd St., New Y ork

Flewan il AUGELS WELDERS GUIDE ( Price §11. 1f aath factery, 1 il femit
F1 oo 1t sl srrlal, alherwiss | will refern the ek

B e e e e T o i b o e o o e s e
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TRY fOR AN (V7€ SCHOLARSHIP

_F this ?zlr| and send us your drawing — perthaps you'll win a COMPLETE
INSTRUCTION COURSE FREE! This contest is tor amateurs, so if you like

t':.l draw do not hesitate to enter.

Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES
FREE, including drawing outfits. (Value of each course, $198.00.)

FREE! Esch contestant whase drawing shows sufficient merit will receive a grading and
advice as to whether he or she has, in our estimation, artistic talent worth develaping.

Mowadays design and color play an important part in the sale of almost everything.
Therefore the artist, who designs merchandise or illustrates advertising has become
a real factor i |r1 maodem :nduslrg.r Machunes can never displace him. Many former
students, both men and girls whe are now commercial designers or illustrators
capable of earmng up to %SDDD yearly have been trained by our Art Course.
Here's a splendid opportunity to test your talent. Read the rules and send your
:[raw'ln-g to the ac'r:lress I:re‘lﬂw.

REOLES: This confest open only to amateurs, 16 years old or maore, Professional commercinl artists and our awna
stivdenie &ra Bol elgible, 1. Make drawing of girl ' mches hl:h. on paper T inches high, Draw oaly the grl,
mot the lettering. 2. Use only pencil or pen. 3. No drawings will be retorned, 4. Priot your nome, address (town,
commty, stabel, age and present cccupation on back of drawing. 5. All drawings sl e rtu:un'nj by hGE,
Alst, 191 Prizes will be awarded for drawings best in proportion and neatness by Art Instraction®s Facnlty,

Degpt. 11131, 500 South 4th Street, Minneapolis, Minnesota
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Is There a Formula for
Success in Inventing?

Approximately forty thousand Patents and Patents
Pending are sold. tranzsferred, a=signed or licemsod
every vear, according o o recent survey of the Pat-
ent (Hice. When forty thousand sach transactions
take place wearly. each presumably resulting in
profit. or benefit to the invenior, there must be
eome formula te adopt for saceess in inventing—
some procedure to follow. Here it is.
1. A good invention, simple or complex, but new
and wseful. 2. A good Patent Application,
skilllTully prepared by an experienced, regis.
tered Patent Attorney. 3. A vigorous =ales cam-
gign directed to manufacturers who should
ogically be interested.

Get Started on the Right Track

It is easy to follow this successful procedure under

We Give Special Attention to
DEFENSE INVENTIONS

Nae te the sssentlal natere of Inventlons which
might bes cansldered of valae to the Nationsl De-
fem=e, we are givimg speclal apentlon te sech mat-
ters: even o the extemt of assdsiing in sabmiiiing
your imveniion to the proper amthorities.

2 Zwz PATENT GUIDE
and RECORD OF INVENTION fw

20A

our gnidonce and with our assistones, Bat it is just
ps easy to lose omt entirely if vou waste time or “ex-
periment™ with zhort-cuts and unapproved methods,
The Patent Office advises you to engage a compatent
registered  patent gttormey, Patent Office rule 17
statex “the value of patents depends upon the skill-
ful preparation of the specifications and cloims”
We have served many thousands of inventors dur-
ing the past twenty vears and maintain a staff of
forty five experienced people here to serve vou—
incloding tradned stafl attorneys, expert draftsmen
and competent searchers.

Simple Articles or Improvements
Often Highly Profitable

Many successful inventions are relatively simple
diﬂriﬂ_-.n. Patents such as those 1'|H.'|*.ri||g the zippl‘:l’,
safety pin, paper clip, thombaack, and other small
inexpensive items paid their inventors well. Im-
provement: in machinery, articles, designz, formu-
las already in wze, or in their monofacturing meth-
wils, are patentable if new and original, and offer
a lurge field of opportunity for invenbors,

Prompt Action Is Important

The man smart enough 1o be an inventor iz usually
smart enough te know that if he hos a good idea
somebody else may have mearly the same iden.
Hence, inventors who want to be certain of receiv-

POPULAR MECHANICS



If vou kaee om imeeniiom, or a gooul fdea
for ape, yir may  profl by pesding ver
S Patent Guide’ and making @ skeick and
Wesoripfion en our “Hecerl of Ingen-
fHun” form. ok gead froee Slodl Lo e

I l.'\.ll'i'-’”mi-m'lf'.-”- -

o e bl

ing protection for their inventions, if patentable,
act promptly in filing their Patent Applications.

This is good advice for vou. Get your free copy of
our “Patent Guide for the Inventor.” Learn what to
do, and then do it Get vour “Record of Invention”
form so you can make a full disclosure of your in-
vention, including sketch and  description, and
thereby establish in legal fashion evidenee upon
which your right to the invention may depend in
the future. Remember—time is money. 1 vou doe
this MOW it may not only save you trouble loper
on—it may be your first important step toward
FUCOEES,

NOVEMBER, 1941

48-Page Book of Facts Sent Free

Cet etraight-forward answers to these important
questions: What to do first? Whnt is o =earch?
What goes inte a patent application? What does
patent pending mean? When can I sell? Can 1
muke partin]l payments¥ How ean [ take in a finan.
vigl bocker or portner? These and many other
questions are answered in our “Patent Guide,” Get
vour Free copy now. Mail the coupon below, or
gend vour nome and address on o penny posteard.

CLAREMCE A. O"BRIEM, REGISTERED PATENT ATTORMEY
111 ADAMS BUILDING, WASHINGTON, D. C.

MAIL COUPON Abw

GLAREMCE A. O'BRIEM
Registered Patent Attorney
L1 Adame Building, Washington, D. G.

Please send me your 89.Prge “Potent Guide™ nnd your
apecially prepafs] “Record of Invention™ form FILEE.
Thia request dacs nob alsligstice me

b i R Tl s i, ST W b R
{Mense write or print plninly)

r"'
B
=}
%
( TT T T T 1T 1T i
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Dual Nozzle of Vacuum

i

Tongs Made of Fork and Spoon
Are Handy for Serving

Forlt-and-spoon tongs form a handy
combination for serving various foods, as
well as for preparing them in the kitchen.
They are useful alike for lifting hot foods
out of pots, for serving meats and vegeta-
bles or mixing and serving salad.

Cleaner Picks Up Lint

When hair, lint and threads are embed-
ded in the rug too firmly for pick-up by the
large opening of a new wvacuum cleaner
nozzle, a small-size inner nozzle may be
brought into action immediately by press-
ing down on the extension tube, Use of
the small nozzle, built within the bigger
one, concentrates the suction on a small
aren of the rug to dislodge stubborn par-
ticles of dirt.

Folding Clothes Hanger for Wall
Takes Little Space in Closet

Requiring little more space than a single
hook, a space-saving clothes rack consists
of a folding arm with notches to hold sev-
eral gorments, A garment may be hung or

v

e

removed without disturbing the others by
lifting the arm to horizontal position, where
it remains until lowered by hand.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIOMNS
Dual-nozzls vacwum cleaner
Hamillan Beash Co., Roclne, Wi

Fork-and-spoon serving ten
Feideral Tool Corp., 402 M, Leavilt 6, Chicsge

Folding clothes hanger
Englnnd Tool Co.. 508 K, 4310 8t Beetile, Wosh.
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FOiR EXAMIHATION

MODERN
ELECTRICITY

INCLUDING RADIO
AND TELEVISION
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TOOL & DIE MAKERS

Machinists, Screw Machine Men
EARN
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PER WEEH

1Lk, % M. Mestor Ave, Fassdena, Cal®,

Diefense program needs rkilled metnl work-
ers. Learn thess trocdes by actual warck in
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PATENT and SELL your
INVENTION

A Simple Recipe
for Inventive Success

ROBABLY the simplest recipe for inventive

suceess would be this: First, a practieal, useful
invention; second, a good strong Patent; third, a
buyer or & market. The inventor needs all three
to get anywhere. Lacking any one, he is likely to
et nowhere. The recipe is simple. Working it out
wn't so simple. That 98 why inventors—and
others inventively inclined—have found the two
books shown here so helpful. We've gone into
each part of the recipe carefullv. Exactly what iz
an invention? We tell vou. What 18 a strong
patent? We tell you. How can I go about find-
g a buger? - We tell you.

h‘ia_rqr Questions Answered

But ﬂmrﬁ’a'mu{'h more, For uxﬂmr!e, Just how an
Applieation for-o Patent is made; how an inventor

ean’ safeguard himsell with dated sketches as he
goes alongs how the pertinent Patent Office records

63 pages of facts for

INVENTORS

i [
. and the importan
Evi.:!:en:: of Invention Form!

un“ P“ H BRINGS YOU F HEEI
THESE 27 BOOKS .

NOVEMEER, 1541

are checked to see what other inventors may have
done along the same line; how some sueeessful inven-
tors have gecured financial backing; simple wayvs to
contact manufacturers; and many other points.

43 Years in the Business
of Helping Inventors

The world needs, ran use and will pay for practical,
useful inventions., Manufpcturers are on the glert for
new articles, or improvements that will help them in=
crease sales, Maybe vou have ane. Maybe not. These
books will help vou in deciding that. From that
standpoint alone, they are valuahle.

For more than 43 venrs, it has been our business to
help inventors, We answer vour guestions and supply
complete information about Patent procedure, costs
steps to take, kind of sketeh or model needed, anc
much more. Our stafl s made up of experienced
legistered Patent Attorneys, Dealtamen, Searchiers,
Fees are repgonable—deferred payvments arranged.
Whether vour idea is large or small, finished or still
in the rough stage, vou should have the facts both
about Patenting and 2elling. The information which
wegive vou—based on longexperience with thowsands
of mventors—is vours for the asking, No pesd to
delay. These two books of faets may snve you time,
trouble, money, even later disappointment. Return
the coupon—or write usa -::un[ii*n tial letter—today,

115 Mechanical
Movements Shown

Tn our boak “Patent Proteetion' sou will find illustrated
115 different mechanisal movements, Maybs you'll fne jost
what you need to work out some of your own idens. Man
other interssting pictures are shown io this book. Bot
bosks nnd an “Evidercos of Investlon™ form sead Lo you

FREE the same day we hear from you,
Co.

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 410-M VICTOR BUILDING
WALHINGTOM, D, C.
Pittsbergh OfMflica; §71-N Erpire Bulld
Los Angeles Offcer TIE-M Security Build
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Increased
production

means more

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

This home-atady courss gives vwou the proctienl focts on
mndern mnehines, upsto-date methods, you need to advance
in machine shap waork. Take advantage of Uha ather man's
exprriones as found e books, to solve your problema.
inerense your cfliciency, with

The AMERICAN
MACHINISTS® LIBRARY
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Me meney down—ipecial price—easy payments,

EXAMINATION COUPON

MeZRAW=HILL BOOH CO., 330 W. 4Ind St., Naw York
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LEARN CARTOONING
AT HOME IN SPARE TIHE

Bend lor this FREE book containing mmosegr-

Slpa. oarioonisg charia, n!-:r—nu mulim-dl h._
of cartoon brayers, snid ciber valuslilo infor=ation.
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CLINICAL LABORATORY TECHNIC

taught in your own bome. Praclice eeific supplied, Bulletis free.

IMPERIAL TECHNICAL INSTITUTE
Dan d36-F.H. ELHHART, IRDIARHA
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Sometimes one head

® Ome trained head is worth dozens of un-
trained brains in modern business and indus-

of the expert in his line of work, and the

man who just knows enough to get by,

But there's no resson why you shouldn't
join the growing army of trained specialists
who get the more important jobs and make
mare maney, I, C. 5, tradning in vowur feld

will make you eligible for a better job, vet

the cost i3 only a few dollars monthly | Thou-
sands of I. C. 5. graduates hold key posi-
tiong in defense industries, seldom hawve
trouble finding good jobs, even when times
are “tough.”

Mail this coupon for complete information
ocn moderny I, C, 5, teaching methods, per-
sonalized instruction, profusely illustrated
texthooks, low cost, and other I. C. 8. ad-
vantages. Mail it RIGHT Now!

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEERATE 50 YEARS OF SERVICE TD AMEBITIOUS AMERICANS

BOX S41%-), SCRANTON, PENMA,
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o roval.  Just m&fl ke coupem and
we |'F|pgr.a sl 4 @b of thess Braml MNew
hixiks. WWEether yow &ré a4 mechanle or
pelper., gxpewl of ARprémilos, msubs eamsr OF
drlver, IF weou're fntemdstind in kEowing l-“
abaiil awomeslle mechanics, take advan
lage thts FHEE L"-...'l.!-'ll"--’-ll'-'l""-
LCII"I"E]I..

GET A BETTER JOB

A Beirer Job—In 1he glgentle auto Jndus-

= iry. BIOGER PAY—a chente [0 II-I:I Iﬂ::;
huginads Fse yoursell and ges a shaee
CAN YOU FIX IT? the profits, are weiting for eny man who

even kalf tries io impsooe Bimceld
autn engleserlag with theds wresler
n Eew war—a aqulck  melerenes  method,
Bimply use the JIFFY INDEX to lsk uw
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Hon of sammering and utll.LterIn.T Afethod u'urnruarulllr Ium]-
b Bogue Instlcate for 40 years—ainee T1HEL. !;r-
alelane.  Weicn foe fall 5||1|:|-rm:.|lun Ko nl.ﬂlnmJun B-ru;inu
M. Bogue, Dept. 1352 Circia Tawer, Indianapails, Indianms,

-STATE COLLEGE
B-5-Plegree in 24 yeary

World fumous foe teckmical 24i-vear coarses in

e Uivil, Eleedrienl, Meshanieal, (hesieal, Badis,
EHGIFMELERING .Hfﬂlﬂl-1ﬂ| ]'apmrlug Heesiness Administra

tion and Aecountin 31:&1! I'||'"'|'tl.'l'L'I:I1P:|'|I: fr those who lnck
revpainel bagh :-l-rhwrh Shart dllﬂl::-lu-u- toepTeen | 36 weeks) in Burveying,
I.'Irnl'1.1.n: uidbom, I|.1.'.|r|| oosis ]:It Flodents from eveey stale and umu,;r

ek, E_ Gradustes suncessful.  Enter Janus
Hm June, Beptember, Frite for cafafog. 4771 Cellege &ve., ANOOLA,

EDUCATIONAL BOOKS
_-l-l""..".

Havwe ¥ i
Tried a
F-Ain

tha Last

30 DaysT

AT L2 PRICE AND LESS,. Dargslos le Elgh selod, e

i
ln-d ||.||h|l isarbenke. i

relEmdiee becks ple, AT o in Fal
v besh in r-rlu dalivered to yeir ﬁ:-
ﬁ-uu.l Eluur_..l:l packoee.  Usid pad pes lombke. W "—."ﬁ.
nEvingL

FIE Wrhe for oer bie 1842 Edussilons] Teek Cajalog
Ehiri eoiftes in Dberal elecal The smld o b
g A Bhrary of whal's ||r- ",| eld o wiu

r Brgpar 40
Euh. Wa I|.IdI =lay far goes FREE o

WILCOX & F'IIIII.I.ETT CO.

Ameeiig”s Lerpit Pdurasional Fpsk FWoair
LI%8 So. Wsheaks Ay, CHIEABD, ILL,
-

earn CARTOONING

FILEE THLAL LESROMN] Cash in o i awnised of humar—
AT HOME-NY MALL, Have fan? ke monowl el S
[riEnre Eeeded 1o arar- Wris codey for FREEE LESS0R,
|||n|i|r~.'l H1l:ll|l‘|- Mo obligacics.

rizgn  Schaol, Dept. N, Fall Cresl. Wi

Fjlh-ll-'hll llrlrll:-'rlllrl-nlt'u Prepare in spare
time. Ensy plon. & t‘:rn':lr:-uu exprieno
. tommon e ool educntion safieent,
Elrm.unrrrmb-emm.:r."nu{mrnmu:lnam'php-
Eographiy™, partl=alnms and reguirementa.
American Sehosl of Phetagraph
1315 Msthinan &ve,. Bl 1388, Chicago. Bl Al

ﬂ-';lh

Diapk. BA

.. ... ||r .'..l..l... (.

wEd all

COs,

:q :|r.

] TaFlod § aidy.
"RELSCY, INC.

H'IF H‘IIII:'Jl .

.l.r\...lu.qj' Clasta
ra FHEE

'|:|i_ COLLEGE OF SWEDISH MASSACE
oy ﬁu.‘u. Agamy 51, Dept. AT7, Checago

FOPULAR MECHANICS



KE BIG MONEYz2HOME!

NEW INVENTION
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nosa. Smenll investmend dlarts o in bnisnim .
Etezdy pepeat, Machine can < for taed In
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We Will
Send You Our

. FREE
BOOK

“HOW TO PROTECT
YOUR INVENTION" and
Invention Record Form

Our lawa favar the inven-
toF whis mnkes = dnted
revard of his iovenlicn, and
who is diligent in filing bis patent applbesthon,
Tou owe it to yourself, if you valee your inven-
tiom, Lo nsake an accarate, dated, and witoesse
record of your invention, ned Ehen take steps to
apply for ‘o patent just as gquickly ne poasible.

PERSOMNAL SERVICE

Higwe, var servies ean bLe imporlant b e A8 soan o
vou wrlke ue, we senl, LF Eeluen mall, &n "levewsiion
eonl” foems for yow be {1 out,  Apd Lhia, Whes yeo
FeluEn 1t bo ug. our prempd minl persoma] serciee begims:
W perpmally dlrect the search of ihe Matent OMo
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the preparallgn aml Sling of Four appllcaion gl Lhe han=
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PATENT AND SELL YOUR
INYENTION
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ke Tol] Bmoefill of oiF trelning o palent abbormeys apld
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mike persioal calls ag the 1% Utfiee wiwn reguinnl,
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ind sappestiomd on Gellisg your Inventiom

WRITE US TODAY...

When yoer laventlon comes to us B s ericily posfl-
demtinl Al orrespresdencd [p o haiolial  personally by
wg, Yve ke a persomal lnletest Lo Jour punccess, Bo Kl
(=il wrlwe o Dully.

IMPORTANT TO GET 5TARTED
RIGHT

Kpoow how the lewi peeect vail, anfl what steps qo

take, Wa will somdl vou |:'|||n|1|g|_! FREE 15|l|L|uI. ‘Horw
T ]ru;l_-:l Yaur Inve and FREE "“"Invenkbian
Hiesrd” Form. YWrite this eegpon 1mley

#il FEbeni ASEnrodd.

Mledparor and Ferman,
nglen, b, O,

135-5 Tharrlater Bullding, Was

REGISTERED PATEMT ATTORMEYZ BEFOEE U. 5. PATENT OFFICE

135-5 Barrister Building Waihingten, D. C,
Zend me your XEW FREE Hook “How to Protect Your Invem-

ton'" asd sperlally prepared lovention Hecond'” foem &1 Dide.
1 underatazd that thls eequesi does et obllgaie me.
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OPPORTUNITY TO EARN

$1040 WHILE LEARNING

Availoble to Students Through
Cooporation of Milwoukee Industries

A moad unisasl offes to gualified men whi
must enrn taliion amd part of livieg sx-
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micinn or ‘Welding Teckniman, Chonas ai

pf theas foifF gp-Lo-the-minele peactlon
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MILWAUKEE SCHOOL OF ENGIHEERING
PM-1141 H. Breadway & E. State, Milwaukes, Wis

Fit Your Abilities
ToThe Oppertunities

You bave wnused talests
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develop thoae facultics of mind
which mdn.r':l world of Surescir
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the Rosicraeians for free Sealed
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————

ENGINEERING
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yeaer
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ADORESS_
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BILL,you sURE HAVE A SWELL
BUILD! DID YOU TRAIN FOR A *
LONG TIME ?

EN—Meet J. G. O'Brien, of California, one

of my Bilver Cup Winners! Look at that
atrong nEci—t.huEE broad, handsom rfectly
proportioned shoulders—that musr.:IH:I chest and
stomach. Read what he says: “Look at me
NOW! ‘Dynamic Tension® WORES! I'm proud
of the natural, easy way you have made me an
‘Atlas Champion'!’

T was onoe & akinny wenkling of 97 lbe. I didn"t Enow
what real health or strength were, | was afreid to fight,
ashamed to be seen in & swimming suit,

Then I discovered the secret that changed me into “The
World's Meat Perfectly Developed Man," the title T won
ngninst all comers. My seeret is *“Dynamic Tension.™ It
iz n nataral method. It purpose 8 not only to give you
the powerfol, rippling muselsa yon'd like to see In your own
milrror, but nlso—or thoee whose systems are sluggizh for
Inzk of proper exercise—=to help them tone up their entire
beody, indide &nd Gk,

ONLY 15 MINUTES A DAY

Do you want big, brond shoulders—n fine, powerful
cheat—biceps like stesl—arme and lege rippling with musa-
cular strength—a stomsch ridged with bands of sinewy
muacle—and a Buelld you can be prood of T Them just
give me the opportunity to prove that *“Dynambec Tension®™
is whal ¥ou peed.

NOVEMEER, 1941

ere’s the Kind of
MEN | Build®

< G, OCERTEM

Hag Champigm

ApsoLwTeLy NOT! THE ATLAS

DYNAMIC TENSION sysTeEM
MAKES MUSCLES GRow FAST!

fn acleal, yn bl
phots  of  Charies
Atlag, haoliber af Ui

gicl=, “The Waorld™s
ﬂ' Mast Periectly Da-
]

§ -%"'::.I-'rd Man.'"

L. ]

e Will You Let Me PROVE
| l Can Make YOU a New Man?

o i, “ands,’ or “maybes.” Jist tell me where yoat
wnnt. hnndaome, '|;|-n'ln::rf|.1] museles, Are you fat and Oab
Or skinny ond :le:z. Are you short-winded, peplesas T :h;l
you hold brek and Ii.'t- pthers walk off with the prettiest
girls, best joba, ete. T Then write for details abeut "Dy namic
Tenaien™ mnd lemrn how [ can make you o healthy, confi-
dent, powerful HE-MAN.

Send for FREE BOOK .f"

Blakl the coupom right mow for Tull vrI-H mlls and 1°01
yau ey bBllusirsied hook, ““FEverlneting
Healil snd Sirengeh,” Tells all ahoon my “Dys
ramic Tamgloa method, Shows netusl photos |
ol med I've mibds indas Atlas Champiana. It'a o | '-E.
valuahle Book! And it"s FREEE. Hemd for your |
eopy Uslay, Mail the caupos Lo e ||lrl.nr||l|.'||.5,'.|f
CHABLES ATLAN, Dept. 8L, 115 East 23nl “_
Bireal, New York, M, Y. 2o

e

| CHARLES ATLAS

| Dept. BL, 113 East 23rd Street, Mew York, N. Y.

1 T want tha prosl that your ayafem of *Byassle Tonsbon™ will

1 help mnke me & New Mon=——give me o henlithy, buaky ¥ mnd

1 kg enuscle develsprent. Hesd ms vour FREE book, "Everlnat.
ing Healil snd Sirength,'”

NAmB ., v 0o
l;l'iuuuu |,:-r|:1L |:- wrﬂ.-r- ||]|||.||lyr

1
1
1
1
Iall.'all.rllllh.-..-.-.-...............
1
]

Cily . ccsacsnnrrrorranansscreras SHLE. ...,

mrrerr ed
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Pay Less/LACO

SAVE MORE in
_O/L HEAT Costs

WRITE

LACO

per avem-odonr heat when ||||.\_||. 5

Han
namyg far fres folder, lvw jpr

OIL BURNER CO.

1111 Union Ave., Griswold, lowa

OIL - BURNING FIJFIHAEE

A Ees |I|||
wersder] 161

Al &
Firiins

fe
Dhulivers
cnnmiand for

/

AniyE; JUSC LO0Es

|'|.I.|I.-\.
':.r—l.lllll I

e
HEIR R P b | mre
Drcubile-Flus

nfatd—1i 1]
-pEaved To b Fras - Bosk]
3
- GUN-TYPE HLIFIHEH
af i Pradacod Eremon.

dorus heal frsen Tow-

ulll\.';.l'l]-

Lilir LACTY dealer or meni
L1

LRl o I Ll"u'r Fricn!

For exgmingtion

* This Leand new ovclopslla “AVIATION™ 1§
Justt oo the prcas amil B cha Bnesl, Baal Dlnacrated
and moat complete oyelofedla on thia gabject we
B wreever pubilished. Degatifuly bound o modern-
tathe washabls cloth, Coviers Ehe whols leld froo
fired peiielples of lght theough Inlisl 13 bos af ei-
gines, mecenrndngy, alrcealt ingtrumsonta anil how
lo resd Ehem, gllding, paraehuie packs, e, Every man interested In
Byine. whether amoiear or expert, showlil have thise books; sent
Tof Froe ednminaidon, 1o money down, no depost,

Wonderful New Field

Matlenal Deferes kas opened up tremondous appoFineliie In Avia-
tiom. 1% I the fasidst growing indmstry today. Huge oew nlanks are
belmg Bt Giet into this field mow, Scnd the foupon for froe examl-
natlom. Get this brond new up-to-tbe-miouie oy clopedla NOW.

- -

2in Taes baniteall orrhaty, - HHLY
Brexel at SAth 5. trt-.n-. m. e
el far 10 duya® Lrl.ll hrand zew § reloms aed, Aviation, 1 will &r the de=
.-h1:gu 0 1T 0wk | mapr recoen hioka In pen &ui Wil e Fon
Ei" 12 T dacids ba ksap

I will send ﬂ o) mdear 00
“1M0 s it ontd] B9 50, ihe cetal prlee, 18 Band brand pew il

}Eﬂ- 'l-|1|l:|'l |I'IF|I'#-ll Avia Hioeprat llemdg ﬁ'll'l coasullmy maovicn
S ' : = SEd EEEd Nk e a s ama
B Y I N S e S T AR LEaaes aheEa b dd L EE T &S

Flemss nitach lskler, var's mimm ml Illl].l"ll

and ik of w1 lsask S I.u.l.l.n.-!..l man l.l.l.ﬂhnlﬂ

MAKE MONEY AT HOME

Bunese g

Amasing Fubber mold-making ooifit makes perfec]
Bxilde snlds mlayues a5h Eraes, Eonk-roads
zEr. Hinkas oo u||| ¢ B0 Foe ERch. Bt mald
mipkes huipdreds -|.l movibivs mnd gifis G0 scll U b
B, apicrel MO ENpOriEnee  RTCCEEATY, Lira
ared maiy. Bl profldnbls husinsss io Fous EedE
i« - mrdl ko mioree wift shope, friende, Tesoris;

miarsdn, hy mail, wll or Fpars dme, ¢ ¥lodd-
ﬂ'\l Henity ll---'\-l-i" #sell 1040 of buyers FREE,

S0-L0DO WORKS
Dept. C-82T Cinclanati, Ohis

Wirika

32A

inus-Catarrh-Head Colds

TRY THIS TO CLEAN THE NASAL COMGESTION

Flood the nasal paapags with SIN ASIFPTEC.
DMfFéerent, it loosens and flushes oot the thick, sticky,
mpestl secreliin that eften blocks drainnge od
ennses headscha presagra, Fromotes ensy breathing
ag it cools and soothes khet, rritated, pwallen naeal tle-
e, Meney back if ficst bottle docan't eonvines yon.
sk your druggist for SINAS]IFTEC today aure,
EFEEIHL INTRODUCTORY 25¢c MAIL OFFER

Send only e soin 1~'|th our hame, gddresa for demomstro-

tion ssze of the rer-ulnr ﬂ SINASIFTED plos o 3e valne

ndsdl applisator Mo of axira cha Wride direst to
IE?.: ple,

Amerizen Drug Corp., D:rll:.#.-l.:l,l:l.w St. Lowls, Ao
Hriner é"ﬂuﬁl

e Tets IO Name [I:her

Protest waluable tools drom isimees and
ionl bormowors!  Elecbro Ebcher BUBENE
FOUF Name;, oy desiEn, pemanently on
fmnle, inEnamenia, asy meial, Fasy] Slm-
e ms writlng wiih n =r pencil. SENIE
NO MOMEY] Kush order 1odey. Pay pests
mun cnly BL.00 pius few renin postags
o delivery, Usé 0 deps—maon back
1f fel delikhisd. Elsctrg Hame Eicher,
Dept. ¥- y 84 Mobb S Cincisnats, O

5 Iuﬁ Back Dated MAEAIIHEE

vl amsnEmend o FLOTI0N. ']'IE'I!H]IEAL.
.ﬂﬂ in bBoth Dhodnssse & Fo
plEis Ikne of USED & M

5¢

-|:"||.e-|'|1l.|.|:ryI Finyils r:r\.'ll:r\.-:unu:. rheil [T |
1ile [aor l'.l.lu|l¥ I-'I'IJI'III'Z'I] 180 B, fl:!"ﬂ‘!’! 5 MAE.I.!IHI: I'-
BOGOE CEWTE PM. RE3 F retk Avenuo, Mew Yaork, &, T,

‘I I EVERYTHING IN RADIO

Yaur raticrally hacen radia Tevarites at

vt prices.  Sats, parts, supplies, oic.
(R FNN:Xc] BURSTEIN-APPLEBEE C0. iwis Gri'va

STAMMERERS - - Fo

afom
fled “ATFEECH'™ a "‘"
I rarevel w5l &peech
ablvbduel Enstruction.

EI.:.n remrers Advisary Lainiid,
" WHOLESALE

F_R_E CATALOG

260 thrilling pages, showing ower
AP0 opportunitiss o make money.
Household goods, dizplay card ibers,
wenrlng apparel, cosmektics, foods,
jewalry med toyw are a few of the
thousands of articles shown s this
exciting book for sslesmen. agents
and dealers, Address a postal cord
to addresa below and request & capy
af this Hook Of Oppartunity, HOW.
Mo chorge for it.

Spors Ce., 941 Hurom, Le Center, Minn.

F

|.'|. IfE T
| E-A M uccabos Bidg,, '|:|-._vrr|,|; Mithigmn

T,
)

0
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POULTRY RAISIMNG
PAYS GODD FROFITE FOR
THOSBE WHO KNOW ITS SECRETS

HHedichifol intrresiing oocujpalion o
whule ur part time o roundry, villsgs
or ciiy subuarbes. U= 1

abd. I Iredepamdenoe I
prereTialn employmend, uu-l.'l.ll'll:li".l'llnl Iﬁ'

FREE BOOK

Evl:li.. with & Pomlery Basinems of oFlF TEL LE Hﬂw
PROVED METHODS BRING A& miuliitiide of pool-
SUCCESS FROM START trv-ruliseras largs :

'F|r|rr5.l M. lLamon, nelbenelly Enoen unell - s re I =

Patiltry Fxpee, fommar Semior Pelieg: LT L TS R T
man 1. 5. Oepl of Axric Iu-H. ﬂul-rrh ¥ Lmie Tt ting amd profil-
Erming @mbiieds Men mn for 1

it rarm, F||.| in-
meus Bn ¥

ri-l ﬂldl:lrl-fl‘l =

chir P u' A|..r|.-ru2ll.1.|r|l|l it EN
Fasrip |1r_r io . -ﬂlm'
plelE In = wm b

ETITAE 2ot nnlr\ﬂﬂ ||l||l-r| hy leaders, how
|h-|.-_-.- ul-'n:-l-l lo=aes, How 10 stan in eall

FILEE OO, '1|s

- nke 1|u|l-|||li"-ll- [HaEsS I"l"?ﬂ maln
ﬂﬁln.ll‘ll.'_r B.-u:.- I'_Illlr i. Him. Yours for Lhe asking
#VOT n.p' mnd. ircpaiE foorf

gl ot An large uI. plact.
E-.uh.\]h.hi!r: nearly :hlnwpliwg—l mmul-
titmde of FEradnaies &Ilesl 1he UoLTes
af Eie iimo-fested 'rr|r|hu:||!

Jly. Tamom kas t.ln :_-FI.P-I-
bfhtl-%ﬁn lI-"I'I:.:?IIII.I\.:li;.Itm"I"'a.ll'l ]:-I:iil'l
IF IHA. Ir':- nﬂ"ilrr.l in Hlﬁll it I-"'I'EI [51] J.ll:l-'|II

o lriereeted in leamizmg the aplend

minneFmeking oppartunklies in walery
Wiishing. If o0 are ©el sén'" o0 Fole
Toiore. #end for Ehis Free Bool iodagy.

Addresss Hasey M, Lamon, Presidest,

NATIONAL POULTRY INSTITUTE
Dept. 50-1  Adams Conter, M. Y,

sy ENGINEERING ome

Earn a De at Horma
Fram A Chartersd Educational Institution
Conducted by ¢il"‘ﬂ#tﬂﬁlﬂti

Caursss Bn E!ﬂ..-l!!.‘EII'tl:h'r- Ehestrial 0, Bleehambeil Diradilreg. Arebd-
berersl. fotsmotve Sseam, THassl, Asrosdinkbs]. Radis. Sreecveied, Micas, Teduas-
wisl. Highwsyr. Peoircbsam Sarims,  llsiriperstden, A Cosdelelos, Ches bl
drig;  Kespees: [Mhilessply: Edesstbe: TPablh Hedhh; Medval  Turispredards
Pawchalagy: Hoosdory: Phrwos; Cham sty ; ‘L-I1Il-l'L]'ui: Hm Theclogy; Law;

5

#'rh tare: Hosines Trainise; Acccusciog: Bissk a1
Kinloy-Aoosowelt Foumdatiga; &G10-TF, Sheridan Mosd, Chitegs

FHAETIEAL MATHEMATICS

v short culs. Ropid :!:rupH anil bosiness asiihmetic. Trode

n'ul-hru_ Industrial geosnctey. Blide sile. Basily misternl. Be s
whkird with flgures. Complete [uairsted text, prabloma, anewers
nnd mnteriala §1.00 posipald. - 10 INCH SLIDE RULE FREC4
VOCATIONAL INSTITUTE, Dwept. B, Bax 434, Duluth, Minn

wrilate, Foeedoced By axcloxies
whizh givras plrtﬁ.—. plasa-Tin
™

r rlssrsr fcas wn, peaal-

i I:.ull-mklu Fatanbsd
|:..i sl pres Pl 'll n.rt
efil, mad r.i-
i -l'r:r!r. ri"-i
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Get this WELDING OUTFIT

PRACTICE ON YOUR OWMN WELDING MACHIME

Without an exira pesny, you gel thia complele pew henwy
1:I1|I. Industrial WELDEH . . . resdy to plug isio light

L -« famfpilets with slectrodes holder, welding cable,
smunﬂ oable, ground clamp and genorous sspply of weld-
Ing rods, brazing rods, earbon, ete. This Goneral Purposes
Welder works n@ iron, ateel, cant iron, tin, hruas, hroase
and piher metals, You can weld Bumpers, fenders, hodies,
frumneg, cylinder blocke, sto, Does farm. faciory and home
repnlra, Without previoos welding experience, olliers hova
madde an pvuch ax $10.00 to E15.00 a day in repair jobe.

The WELDER Is the ““Man of the Hour”

The WELDER 1z helping to win the Bpitle of National Tie=
Temee, Weldid ships are lnunched foswer . - . &osl g0 mEich
Lera o hwild ghen the alder u'ul- In fart, - mhipbiublding
vards will weld at lenst B0 % of thelr ships ., . hECHEse
Walding makes ahijpa J.puullnlr nid bhetker, Welding iz alan
revoluilondzing the produciion of bombers, E'll.nuli plance,
anil preetbeally all ether types ia our Fapbdly eaposding
air [opes,

There's GOOD MONEY In WELDING

The Welder hna plentr of cpportunitizs to meke money In
Fupidly thlﬂl'll“l:‘r peatdtizsn industeies vlEht in his awn
homw towne. Weldiag s being used more and more 4o repaie
automobile parts, farm equipment, bullding materials, ete.
In fncd, Weldieg offers nn excellest opporiusity to get Intn
business for yourself at Jitthe or no mitisl outlay. Moo
factusira of Welding equipment nre gind to ossial voa is
geiting staried,

Get Started at Once!

Esarn i Ofnere]l Purpaess Indoesriad Weldar I1Tusimkied ghoos
—pummpliel b Foil G pae of pour Courss,  Tee this Walding
cunie 1o enrn while lesrniibd 6l homes,

F R E TRIAL WELDING LESSON

Send Coupon
AlIL THIS COUPON

! CHICAGO TECHNICAL COLLEGE }

I P-BOL Tech Bidg,, JS60 So. Mickigan Ave., Chicage. Bl
Plegars secd me wilhoot sbllgatlon free dizformatlan, Inciodimg

§ Feee Trinl Lemsan and |||lut| l.l Welder Offer, an how fo prepars

I fof & betler paring job in ELDIMG,

1
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1

B Asidresm. ..o vararmstata s iiiE R RN R R PR BT e
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INVENTIONS WANTED i

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

We have suceesafully helped inventors for over 17 vears in selling their unpatented ideas to

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

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

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

EARN AVIATION

IN LOS AMGELES + Hetion's Avialian Copiial

Hprs facrmss tn Las Angebss svisbicn jll.l.l'h:a' Tns mamared
rlgnds] pasitioes oo pradusces. Carear orads [ e |
Bar pirlme pilctiag, ergpoeering. oeclanka,
durilen mezhxnics & (LT TR TS 'I'rJ.Il. i.l. Ju.li
merk modegraly smeipped ead sors Dk
Tty mpproeed by 15 U LB {Savermnens for dighi, [r:ul.:l-.l.-ll.llhull-
roursek  Wrre loo froe B peage catalog. [FEFIET TS

W LCALIFORNIA FLYERS

= ¢ SCHOOL OF AEROMAUTICS DEFT, ra-
LGS ANGELES MUNICIPAL AIRPORT, ING LEWDI.'..IEI CALIF.

TSRS X |1+ DEGREE v ron:

From A l:-‘h-lrhrul Educational Institution
utted by Corrmpondence

Flwiils Ara in .lllu- Rewness: Thllsssphr; Edmatlse; PFuklle Helik
Deiense I“duﬁt'les P.lldn:;nium I\TIIIH:-.-I-'.-:'II.;; @lﬂ -F-'n:r'.-.ld.lnﬂ F"I-.rnh'nlﬁll Foedpliogy; Physes; Dhsmlscry; Ceslegr: ol

'|"| E.H ? bt Tranlag: Armaenilng; FlacElias; Asziveliara
raredltioms dn the lsbarstcris of the Bebivd of Englesermg. ciiriphe (raialag UM EENING: Bew trial, Chvll, Mee bl I'\l|-.|'|ll i bt barad . A uriormarliva
:r“_ .I..-..“,ud_ applieanzs will be Fally ieaindd Wi ready o pem sarderd 1ewla Trmsal. Asranasilial, Radia, Boiustoml I:-d..u--.! Highway, Petroleam, klis-
in sauricg mplayoEnis h.p Slarire, Hll.ln.ﬂ,n Al Ceeelltamipg, Chembesl, Chartsral,
meRiAlay Rooiavell  Foundatics, #810-UF, Shérides Roed, Shissan

A I H:R-A- FT E%%&ﬁ@mﬁ]iﬁ?}% n |l o ¥ u w Iﬂ P h]
WELDING Ciariiukiiers | | Religion’s Answer & World Problem

graml epeniin i kap= the Vhow and whe' al "‘-"“"l Rl sl g A PRACTICAL PLAN OF SOCIAL ACTION.

nwin i Wik asd Fabria = Vhey waah
E-:Ir-:llﬁ-"n:h:i:tum;" n coets.  Foemes ey '\:‘:m:qﬂl_l_ :r-illn.-l 10,880 wordes—1080 poslp: ||||—|I.'\-~: 68, Independencns, Mo, Yaus
iralned L"I;."-di.'li-“dillﬂhl.'n.:j':c wﬁ!;l?:"t’r::“f:hf‘bﬂ:ﬁ I"rf"";_"'_l_'m r.||,.||r||||| by bir prepare for participation n A Masralous Woeks
:-_;I.-r::ﬁ -]:ui: om, erdinery, & I'i-d."-"“" md it Witk a ey

e T B R et S e LA S A B“ SIN Es OF YOUR OWN

e pA DLW A LK E £ —aae |.I'|‘|.I.IiIE uufll:l marta, Tﬂnclu{:,

SﬂHml_ of ENGINEERIN G Mate method. Tt fres Droat and n-mr'ﬁ‘.if& 2 2051 Deying bustness,
Justitute of Eleciratechnics

GUNMETAL CO., Ave. W, Dacatur, N

FM-1141 Morth Brosdwsy and E. Stais, Milwackes, Wis

e L e e B S B B e 0 R R RAE
Iyatlan sand F Brak o Ths Dewm ol 5 Gigeeylis Indus=
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RIS+ e s ettt e s e N
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— SHOES, TIRES,

RUDBBER GODDS Last Lamnger.
Flxibem with pew plastannld “pulir.
MENINE holeg and wors spota
in leatker, claoth, rubber
Aprandd on 1k burter. DFries
temgh overpight, Flexihls,

D:-ﬂ:]lill 1s 1||:.'-r- Hi“i
I!'" —lau:rll:'::iul‘J a5 sn lu WOLE

Haw abailf @alng

camarn Of peears  kn Bpare
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Morar ARlaTyY 174 rasy—ani FUN|] Scores of
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e L: Ll

Eives dml!h UMIVERSAL PHﬂ'I'-annAPI-I!l.I, IHE. Mlways welte your name aml full addesss eleacly when

Dept. T 10 ‘West 33 Sr., Haw Yaork City sniwering adverilasmenis,

BROOKLYN YMCA TRADE SCHOOL

Trade Courses Tuedi D= 10 A It Comstraction [0 Welding
fomse Erades 4.H;|-.=.1;E ,J.:.E:-T [,; 1g !-.TE&I;HIHIM O Tool and Te Making M-"‘-IL mupﬂm
year day Pre-Enginearing eourses. IE %{Iﬁrgzﬂnﬁ#mﬁﬂtﬂmer 1117 Balford Ave, Dept PAEL
Full Shop Equipment. ! O Diese1 Pre-Engineering Bruoklyn, New Yok Cltr, K, T.
Unexcelled Instruction. j B Mechaniesl Dradting
Fireproo! Dormitories. lr: Auto Mechanic O I‘nl'klr-:-l: FPletusea Hame. e

1 Refrigeratios
Bpedal Privileges. Chech your | 0 Tepyiston and ﬁnrl:ln M echinnin A TR et
Intersats on coupon to receive | O Architectural Drafil

free licersture, 1 O Armature Winding |:| Elestrieal —_— —
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Wrestling Book FREE

Lﬂrutﬁhﬂl.lirﬁg‘twrvﬂ charalf g
sl f-dofwres, Emd Jli-Jiceg, h-l.':'[-u ﬁ'g. ru ptH: ey

baalih, Lasscos prepated by (ameii 'Il:r"l.'-.'-.-:

Frank Gotch and Farmer Burns

Easily qlllrkl;lrﬁr:h'l ut H{AE, r !L-qq_- ey wcEl o, lssrn
""..ﬂ"" a4 Ha, th H - -
- r-u:.f -~ UIEIHFF'"% A 'I'al:ilnrﬂﬁ:ﬂfl rh ‘"

Screvws Into Socket
Like Ordinary Bulb

RECKS aa bow as B350 Ilu.ll.l.l\lluﬂ Thates
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ITALIAN ACCORDIONS
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START

$1260 to
$2100 Year

Prepare lmmedmtely

EXAMINATIONS

Many Appointments Each Year

Railway Pestal Clerks

Railway Poatal Clerka get 81,000 the first year of regular
emmiployment, heing pail on the ket and Gfteenth of each
month. (£7%.17 exch poy day.) Their poy is sotomatically
incrensed venrly to 2,200 and $2 450 in lnrge orponizon-
tione, Advance may be had to Chief Clerk at 22,700 o ear.

($112.60 each pay day.) Men 18 to 15,

RAILWAY

3 Days On—3 Days Off—Full Pay

Bailwny Fostal Clerks on long runs usnally work 3 days
and have T days off duty or in the some pordion. [haring
this off duty thelr pay conbinuwes just as though they wers

working, Ther trovel on & paza when on buainess. When
they grow old, they are retired with s pension.

Clty Mail Carriers, Post
Dffice Clerks

Clerks and Carriers now get $1.700 the
fiTat yéar of Pegualalr émjloyment and sa-
tomaticnlly inercose £106 o venr to $2.-
100, Open to Men—Women 18 to 45

Many Other Positions
Many other poaitlons are obtninnble. Rural Carriersm—
Stenographers— Typists-—Assistont Statistica]l Clerks—fAc=
cotnlanis — Mespengers ~— Oflee Maching Opesitors —gte,
Thass wishing these positions sheold qualify ot onee.

Get Free List of Positions
Fill out the following coupon. Tear it off amd mail [t
Lenlay-—nprw, ot ornce
Thia investment may result in your getting o hig-paid
government job.,
L]
FREANKLIN INSTITUTE, Depi. Ci74, Rechester, N. Y.

Ttush & me, entlrely free of cherge (1) a Moll deserlptiom of T, B
Governmend Jahs; 42 Fres ¥ of dllusirated J2-page bock, “llow

e Get & 1. B, " Qi eFnIGEnE o {3p Ldag of T, K, OGovérnment
Jubs; [k} Tell me bow o quslify fox one of Ubesn Jelie,

o [ | TP PTrOPN Y Y L A AR e
Addrisi

Use This Coupesm Belore Yoy Misley IL Write or Print Plainly.
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WHY NOT BE
AN EXPERT

sideri

poesibilities without delay,

ACCOUNTANT?

MORE and more opportunitics—that is Accountan
Covernment, industry, thousands of firms, are ne
executive accountants earn $2,000 to $10,000 yearly; new conditions are E.tu:adlh.r increasing
the demand! LaSalle trains you at home in your spare time; among our alumni are over 10
per cent of the C. P. A."s in United States. Trammg Prepanes you f'lll"f...- F. A. examinations or
executive acoounting positions. Staff of C, P. A.'s personally supervises every phase of your
training. You do not need previous experience, for we start you from the beginning., Numer-
ous new opportunities now waiting in Governmental and industrial lines warrant your con-
EE.D gsubject carelully! S0 act mow—investigate LaSalle Accountancy training's

Write todoy for fres 48-poge booklet, "Accountoncy, the Profession That Poys"

YOU

CAN!

ey's appeal to ambitious people like YOTU!
mng trained accountants (fl P. A's and

LASALLE EXTENSION UNIVERSITY = A CORRESPONDENCE INSTITUTION

PEPT. 1164-H

EHICAGOD. ILL.

FIX ANY RADIOD

~\Amazing New Invention

Learn guickly #o repair all radlo scka.
Revolationary  different Comparison
method permita yon to do expert woTk
almoat Irmmedintely. Mo previous radlo
knowledge needed. Introductery teain-
ing included. Find any faolt guickly.
Use & saopew deiver, plisrs, and o picee of
wire—rno testers needed. Simple. point-
to-point, picture fugpestions tell youw
where to look Tor Teults and how to
make the repair, Covers every mudio
aet—rmiw andd old,

FOR BEGINMERS AND EXPERTS

Yeid ean o espert Fadin work quicklr
Simplifed Elagram jeli-zhesls will tell
slpm-hy-wlep hew o find redle Pawlos and

EASY TO USE
In Mafual Form.

112 pages of facis muks peoper Fepalre,  Tise rhess Com-
Bire: F4 x 11 in. parkspey iests and large pleture-disgram
16 largs  hlusprints. bigeprints to fiz raglies in minute (sdie

of hours. Esmilre plan L8 slark new and
will almplify seevicing Leclbmiges, T

veloped by AL X, Beliman. noied engl-
1,000 sarvice hinis. neer, auibor, aml radie eachar, s
MHow 131 Edition. protested by UL B Coprright

RESULTS AND SATISFACTION GUARANTEED

Take adveanlage of g “no-riak™ trial offer, Hepd only 3o new, T7se
ehti home-ssudy, money-miking radlo servielng methed for 16 daye
without any ohllgstions, Hea hire fasg weg whl] leasn o pepelr all
railbéd T Tem mnid profit  Apply new short-cwls En radie servicleg
Them decide to Eeop Campairison Mathid Manub) or mlurn 1t and gef

a caah pidumd  Bend coupon Leday-—servles raillos chis weds
o i "

25¢c TRIAL ORDER COUPON

Dafa on 210 Tubes.

BUFAREME PUBLICATIONS. 328 8. JeMersen S, Chicaga, [IL
=nip ine new  plan, I"'|-1n||:I.I|'|-|'|I Tadi= Herviclmg by Compariss
BMelhisd." for renmimsiles mm ereloewing Z0c ruln or sExmpe. el
will i £ ,28 sl 8 few oA posispge with dho mailman., 1 mooesi
b madislied OF rl:ll.l will redfumd my mMOTEY.

FMama M8
Address

Kandl §1.80 o sadl récilys wn:‘rl.v "\-1lnu1 ml:llld.  (—— p-lll.l.pl.

AMAZING CHEAP

OIL BURNER

. COOK and HEAT Without C

In Yauy Prasent$ieve of Firmice— ._:", “-.:"‘ or

He Dredgery, Dirtk @ Ashifs L LS -"".""..-" Iﬂ-l' =
Clean Hest 3t BWALL COST. E W P L e
& ||||||.h oF 34 libile am you L gl =r

wmank

OVER 40,000 SOLD

Firnia sy rhr.url- biirmer ever gobsn oul for
b poet, sfeient porformance. Hsrne omdlnacy
low priced frer flowing o6l WiLhoul pro-gener-

A gmaranies wits
aach bursmar.

pilmE, Mo small opanlids

by Turn of Varvae 0 | AGENTS

3“ uh"sl TH lll Balesmen

i et i e Elﬁnﬂuﬁg TRLy Al
oL o “‘l:llllllt Tiak. m;" 2-fl_:'l'l\:_l II%' H-"'-' Elq =]
Write Immediately Binad. ,;:: g | §lipglnte

for SPECIAL |wrife v bow| makeeer =10
OFFER TO AGENTS AT

i will drencoairaie s dnke orders. Wrile
::||||-Ir_1:||r\- WPEL 1o [ewrm |Illli:|' I|i|| rriafios rl:li'JEI:h #l‘.lhtﬂrl‘d h‘r
MONEY righl now, aparg or full shme—mak] e
Frmicand] leday. * Turrn of Fm..’

UNITED FACTORIES, WN-Til, Faclory Bldg,, Hanass Cily, Ma.

STAMMER?

.'l\'.ILl:l}" v+ o specch re—edueation bassd on hygienic ving, Full
information. Write r|r||.|-|1.' AMurphy Alethesl of Bpeeach L
provement, S48 West MWelson %t., Dept. 4, Chicsgo, Dlinods,

Investigate]l Diynamic
process of emotional re-
..-cl;u:-thulTlt 1 Tuisgna

LEARN A BIG PAY TRADE

in2to 8
WEEKS!

at high wages,

the trades listed hare.

We Pay
Room and Board

To meet the great demand for men
we have inaugw-
rated inteneive Lralning courses In

2 Lo B weske by actual shop work.
One of America™s leading schoolz.
Eestablished 1908 7 floora of shops.
Many employers send their young
men here Tor intensive tralning.
Free employment asrvice.

| GREER SHOP TRAINING
| Bwpt, 2iid, 2034 &, Wabssh &ve., Exloaga. 111,
| Semat TEhp Training Foecie®' describing crade cbecked
| Bl

Leeairn in | Auto-Dlesel [ Bedy-Fendar
1 Weldlag Maching Shiap
i . Rafrigsration Tool and Dis
I and Alr Cosditlaning Aviatizn
J MEMP, caisirarmtrarssrasesmtnacacmnnapenmiii
I ASAFERE . .. i csin ao09 0000909009090 009 05
: BT .

MAIL
COUPON!

Whes writing fo aodverdisers plecss smamiion
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AND ALL KINDS OF ANIMALS

SPORTSMEN, SAVE TDUH‘TH[IPH’IEE[ Lenrnmt
homer 1m Fpare tes 1o e % all Kinda of ks nzl
mitkmili, Ducosabs your « with troghim of Geld
nnd mEream, We teneh the FASCDINATING
SPORTSMEN"S HOBEY. Uuiekly. easiiy learmed.
'I'nlll |:raI||| I8 growlng scarear. Treghiled Hiow Tnarn
vuluable than over! Bhoot FEWER anil MOUNT
them trze talife, IT S PROFITABLED Momny report
edrnlngy £50 to ETO o month moonting Bcee] s
for hurterd, Why Bol YOUTY Loasrs Lo e ket IR~
FUL nrtiel=a from m wormnted epeerimena sush s ook
enide, lammqa, abe,, ele, (Soo ggaices] lightar Bsloft,)

WILD GAME NOT NEEDED. ;'!"

Burd yeil e msinet COMMON spechinena) Thala, :N.luri.
e, hivwlin, ralbbite, saen TFms, Re '

LEARN TANNING -t oe il .'....
B mettod 1o TAN GENUINE LEATHER C[rom all blinks
o ke, arast spare Hme marey maker.

Send right row for beaotlfol free
FREE BOOK

45 rﬂ:\-rlrc-“lll: Hinsizeded o] i
ko aaelly YOU can FPearn 1o a8 Teekdsermoyr Arlat, Eoe
o talns many £nn pircores. Infeneely irdreoeting, iert Tk
papT Reslay. Mo cast o oblissbion. Somil new! Hinie &L,

M. W, SCHOEL of TLODERNT, 2370 Ewead Bedg., Dmaka, Neb,

New York
Eleetrieal
Azk for free iflustrated sl.llﬂ,‘ll

booklef
44 Weat 17th S, N. Y. C.

(" AVIATION 7
NEEDS
IHSI'I'IIIIHEHI

Establizshed
1902

Evorsen

Tl R
“.ul;r By rean Wil u-l L3
—rur piromeets; Deold. M-11,; Glerndals. 54 |1

e —
ARTISTS MAKE MONEY

Find out ?nr ahili fend pame, age, occupation aod

‘ddm{ il W oeat n.u.'l..!.rt-Tr.i.l:.
!?efhnli D, 1LLTIR Fediesd Schssly Bdp., Minnesapslis, Minn,

FREE TRAILER PARTS CATALOG

oel] mive Yoo MOoney dh-—axic, SpELNES. '\-'\-'Ill.'l.ﬂl-
U pherE, wm...l.n-'ni. sinks, waiur pumps, Lrakes,
'rrfn ] =, lmmpes, Illll-dr u|;_||1 ﬂimi-utlll
A=, FURT. II.III'I shin o 1E=
POLIEY unm .hllaum. 'r? l:i l.'.lr‘l.l'llﬂl:

-ﬁ FAEnrE pn Eerd-Yan  Isfusgriea, I||.-
r-Lll'. Tid W, Wiseansin Ave,, Mileaukes, W,

Compdara Plonn and
Burlding Jauramiisd Joe

. METAL AND WO0OD WORKING MACHINE TDOLS
Send for naw FREE cafalog of complets
Iisie &f Machings. Motorg and Accesraries

[ |
WALKER-TURRER G, ING= 1310 Serciomn5t., Plaiaticld, H.J. :

. . BN N BN BN BN BN ..
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More GOOD JOBS
in DRAFTING NOwW!

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

This camplete drawing outfit, == every
thisg te wark wilh.—ingluding dralling
Lakile, drawing board, supplies. abe,—

ALL SENT T VOU AT NO EXTHA
CHST T yaii drga Chizags Tech Siudant

MAIL COUPOM
BELOW

The Kational Defense program and improved husiness
have Inereased the demand for Machine Deaftsmen,
Architectural Dirafismen, Electrical Draftemen, Strae-
tural Diraftsmen and Avrernft Dreaftsmen. The Direnffs-
man alwnys eomes Orsh on any pew project b inanakl-
fucturing and industry—peace or wartime,

The Draftsman—"The Key Man”
in Industry

Mo new machines can be tmilt, o airplanes construrted,
wn hridees or budldings |:'r4~|'1[-|,1 no ships or suhmarmes
Inunched wneil the draftzmen has -:u,:|r||]||.-| 1] s work.
Heal immediate opporiunities exist in Drafting—1the
profession upon which nll ronstruction ia vitally depens-
dent. Dienfting is elean, interesting, well paad work.
:*'1|=.u.-:5||1.' 1~:||:||:|!||_1.'|ul.-||1- Favestapate torlny whal Diealting
offers you! Help your countey in National Defense—
and help yourself to o well paid joh in Drafting.

Learn in Spare Time,—at Home!
for af the Callega in Chicags)
With our easy step-hy-step lessons, {amd tie tools we
Turnish), you can learn in vour spare tine at home, To
prove do voun how cnsy it js to fearn Dealting by tha
Chicnge Terh Aethod wa'll send you & Trial Lesson
FREE. Mo charpe for this |-: :-:-.u,m cither now or later.
= n post esfd orF the
C cerli e now for

Send Coupon

Membor Notioread Feme Siady Conmeil

P-202 Tech. Bldg., 2000 5. Michigan Ave., Chicags, 111,
Please send me FREE Trial Lesson in DPRAFTING

phowing how Lo loprn ot home by C. T, O, Illﬂll- Mo ablis
gafion of course,
Maime, ,

Addreas,

City. -

Decwpation. .. ... ...

aTA



Booklet Free Highest References
P A I E Promptness 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 Attorneys, published by Rand-MeNally
& Co., Chicago, I1L; American Lawyers Annunal, Cleveland, Ohio; Bankers
Service Legal Direutury‘ published by Bankers Eervice Eu., Boston, Mass.:
and the Snow-Church Directory Co, Lawyers List, published in New York City.

Victor Building, 724 Nint r M. W.
WA S et sariram ANy WASHINGTON, D. C.

INVENTORS r—a [PATENTS_TRADE MARKS
PATENT YOUR IDEAS |HTE

i All enses aubmiited given personn] attention
SEND FOR FREE BOOK —_ 47 1 Farm '*Erldence n_,l'rml.er'_urlr.!u il Tnslreotons

Sor wee and ' Bebedile ‘Ir Gorernmend
HOW TO OBTAIN A PATENT and Atdornegs” Freas" —FREE!
Writtenhya FormarbMember of Ulve Examin=

img Corpe (1932.24) of tha L5, Patant Office. LANCASTER, ALLWINE & ROMMEL

Fatent Low Offices
kdaa, b
uw-ntlrnpr::llﬂl;ﬂl':!" * Fg:“h’:‘:ﬁ 1-12 Bowen Bidg. Washington, D. l:-_l

i;ln-;i:..t'!' ur first stop in to got this Free B-u-ni:
T . who derive la
v H profts koow .ndrﬁ

]
interesting illustrated book containe wmlushs informa-
certainsimple but vital

tion wyou should hawve. [ talls you fully how to obiain &
fnota beafora :EEFI“ far :um-nh. El-u:- ook, Poiesi-Sense,

ank an your idsa in thl uicheil way, With thii Fres
E-:uh ,'-e.u. will alin Feorlve 5 **Hecard of Inventlon™ form on
gives thoas T sent free #rho—l:};,lp]rnghl:..

voui can eamily eeeord your idea. Persomnal and Con-
ﬁ-:llnﬂll c!l."rzt.lp.pl nvpu': ‘:..:.tl.‘-:h e ' 1,1', Fhﬂlhl
| | mEmmn roey who is sl s
ﬁ-rntt:d E:E—mhlﬂ 1E| of ths L, 5. Pateni Offics.
All zommunicsiions con
MAIL COUPDM TODOAT e FREE I'I.TI.'-IT FIEE and RICORD OF WVENTHR Ferm.

CARL MILLER

REGISTERED PATENT ATTORMNEY
FORMER MEMBER EXAMINING CORPS ). 5. PATENT OFFICE
Woalworth Bidg,, Yith Flesr, Dept. 111-A. New York City I
“lLL‘EH BUIL l"ﬂ Dpt. ]:lm’q. WATHINGTON, B, C,

Frie Biak, YHaw s Dhisln & Peisat,” sad yeur
l' l-lm..i ﬂ' |n.|-|.ntlv|.l." i ey ‘

HETIEEMIHHSF&H-IHD-LE. WASHINGTON, D. 0.

pimars
.'-I 'H.-..'\.I1:=-|

NHEHH: Aute-Diesel School, Dapt. 75 Mashrille, Tenn.

TRAIN FOR TECEHICAL RADG WORK. | give pou il Exfia Equipmen] incled
ing Tester, Radin Tonk:, 185 Radm Pawriz. Tou do ovee 100 actanl seperimenty
L’ J Tow and pee-coadiliened with Eadie fepair expesience right W your swn home!

il I B - .. ... = . FREE: Wrieg lor comple e details in mow calulag “HOW T0 MAKE MOMEY N RARID".

— H me E[ud Lﬂw cn"rge [ FPRATREARY ACADEMT OF RAMD, Ghtniversity Mace, H.W.. Mashingiea, D.L.
u | e — e e -
LU B | SENSATIONAL OIL BURNER INVENTION

I'nﬁdt_-.' Reqained in many great soeoative no- Mukea mnid barnd i8 own eléan, hot gas, when and s mesded. NG

-8 [ ]
150 |

DOEE, N SRS, [l 800k no ashes:. Hums 385% air asd 5% chmp
rr-ﬁlhh Curmaple I:Tr- '__:"'"[I"'r r‘"lr'r""':l’l':'““ a,“ﬂTh “d: :ﬁﬂ*i'im" “II'IWIr“ I||r 1-r'=--||;~r=.!. dH-IIH IEnll._h':rl hIIEI;Ill. TN:JI.I.TII'I“‘I.F\.
» sl SLLLL L BECLOTICE KT Tunarsie o fnilthrra., i nnay-saker

”ﬂ“"'li'ﬁp linand patlice of coorea. Mo shlipstas, Pur APEHAS &nd disbribuinre. Write smlak, i
AMERICAN SCHOOL Liberty Burn#r Go., Dopt. B-1811, G0 M. Michigam Awe,, Chicaga, L,

Bapl, LA4S, Droxel Ave, ak 38th Sireet, Chicago E
BE PREPARED! LEARN TO SHOOT WITH BENJAMIN | Best Poultry Paper © Vs syes
e ——— | Ielps Ircrease IPoultry Profis. Sessl rols or s Lamps,

S remld Tof 3 yeard of LE feild for & et
irlal, Agendp wanbell Amerisan Powltry Jaurnal
517 B Cluwrk BEirest c;hlu“ Bilingls

BUCHSTEIN'S FIBRE LIMB

Walk maturall y¥—with
1.h|a: l'r it strong, correct

=020

For Tarpgei—5 il & = -l-plnq-—ﬁu-r-n
b —Arcurat P I—i Ciman
el et Al fi sl |q|" v ek M v Vo
1 Sitoke of niid, ROl AL GN=FMEMmsr Fofe
ni:l qh.pm-r_“ #EY Lack—Hand Pusip, !IJlkIIEhnLBE'ﬂlm
1 Mh.shol EH Ao singleshotesl. P77 or 23 rfled—ywiih G0

ks S84y Hodster 83050, Alss n compleie line of
BN .p-||-| n.'-- e Coamprsisid fAir Riflesa for N0 and osl

Wackeivln- Myde ! Ba,

- 1 1 w0 ol

Lr':l" Mo licgnee roquired from dealer or fertory, Wit tnday e LM FORTABLE

wmpl!lr apedihcalions and dres targets Bllaade 30 U Hoifu San-3rd Awve. 50, limb. Braces for all de-
DEMIAMIM AIR RIFLE 0., AO0 Maries St :t Louis; Mo.. U. 5. 8. | Minneapolis,Misn, formlities. Falr terma.

Delnys Afe dangeronn acd may be very 'nr-l:lmnll]r o8 to Ha 11-I.II anid send 32-D Vietor Bbdg..
Sl it e oo, Sy Pome e, ' L F. Randaph, "ttt 5%
am oa, OO ol e, B U (He Fiease sendl me at oooe, fres of ch ot T2
|:|:|L1:u|:|:|u.1:|:|. of . 1 sapzear that you aitached l:ul.:puu ll‘r nl:ln I 'l!l ] ulm- AIRS, ¥
mi o madel oF deawing, oF aberely uu.d m Iovention™ form, | Pes® bookle asd * “Hecord of Inventan™ form,
andl descsiption of youf |Dvestion, and [Onee WEAra ﬂptl’]El:lDﬂ a8 &
¥ 0. 1 will make & search amd report  Pakent AtLoroey.) I .|

A PERSONAL CONFIDENTIAL PATENT SEAVICE- Qs

FEA44+ b EERAFFEREIIEERTZINE
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RUPTURED?

Get Relief This Proven Way

Why try to worry along wilh trusses thal gougs your
flephi—press heavily on hips and spinse—enlarges opean-
ing=—1fnil te hold rapture? Tou need the Clathse. Na
leg-straps or cutting belts, Auviomatle adjustalje psd
holds at real opening =— follows every hodyr move-
ment with tmatant Incrensed support o case of strain.
Cannot sllp whether st wark or play. Light. Water-
pracf. Cano s worn In bBath. Send for amazing FHEIR
book, "Advica To Raopiurad™ apd detolls of liberal
frughful Ad- |i"|._'¢' irifl offer. Alsge endorasmepts [To

rateful waeére in your nelghborhasd, TWrile:
LUTHE S0%S8, IDept. 351 Bloomfleld, New Jersey

FLEETRIE ARC—OMNY-ACETYLEME
Hkille .| Welders eam §8 o 215 & day, The de-
[T aree Bhan hie supply, Leass ikis
irmde in 2 weeks by scfus] shg
Ameries's oo I:\.r srieals,

T floomm @f shope En-
indumey Limiged -
wikE SOlFeE AN Eleeeio
Waelding, idncluding ro=im
nly 51I1-1 Wrikte or wire for res-
k fer ¥Weldlng Faece,'" Siage ago.

I:HLI.H COLLLGE, Dk 1111, 2024 5. Wabash Ave., Chikags

LEAIIIIH?"EH.‘.}‘..: _CARTOONING

£l
|..:_. e

Hiak O 'l. Winn =
whvba,” ! o By " |l| in
“Hea'lsr Fellesa' i

Fwangs As [k Besme”™ "Heset Aok X

whills lasnlag. Bk L3s I'nl Mainars Chasrs
s Tl datadla, (Hisis as

OO, 1111 Hadiansl lLﬂ-..'LInl-hnl Ohla

[HITHE

PAORIAZLS Sufferers: Pizxacol has hrowght resales wlhien
erverythimgeg else failed. Applied |'¢:H'I?I|||. drivs quickly,
convenient, Try ropulae 21 bottle wit houtinvesting acent!

PIXACOL GO, Dept M-3, Box 3583, Cleveland, Ohio

3 WEERS 22/7720

TRAINING Free?

- .-‘-,;FE!-'[SI.'IHAL HOME INSTRUCTION

) HNow's the time to QiCcuars
'_T--_ L6 gel on the payroll as a

== dlrefsman, (ol dimlgnee oF

‘I.—- = fegign engineer. MNew Sebis
Spening up dally, Tay checks

|l|h|l".' than ever befure apd s1ill there's no Jet-
up 1= ik demand, Tha grEy dally grieas
prester, WOU may pever have such o while epen
oppeartunity e snapped @ a8 & dreftsman
apain.  Hpecia]l Ohle Instliate of Techaalogy
hgime  EnsCeuctinn provhiles ihorough Enpeededae
amd siclll B0 Elart you carnlsg 5 ks ahicleil
pesgible tl=s, Fersonal bessane plven by former

unlrersliy wnd neval Instroeiee, Unler bl super-
viglon by =ail yon work on setusl deafring and
deslign probdems of fnday. XNo isclisss therelical
:l'r":"!.'l.l

Mo omidated ineirsetlon.  Insiesd, ®
Algned 1o il VOUR fndicidual regolre-
nid ik candiclens of 1BIL, Gel the esie-
wlaiii, pwrstnalized, pnd most com -

tneetlons Don'd staedy desfclng of e
anil thus Hne yoursell years behilnd -El:fu-’

voalay, Flirst three |easiss, ope for P
epeh week, sent FHEE to enable you to 4 4,
teed sur mlers mwethod] of issirortisn, r Ig:r

Gresnville, Ohia s ﬁ

AUDELS Carpenfers
and Bullders Guldes
4vols.$

Trede _ Infarmalian
ar Usrprnlers, Baiken., Joirs
arn. Huldding RMechan sy
bl Weadwarknin, (I
uhinn pive F n aberforak
asiruriiap 1
lartading pre el ET
wecd it basia, pls e, &y 06 A B
rr-lmn EENL n.i ulurhll dn
PR e B gk
!Dlﬂl‘llll:'l ol wisdonk, A
acliced duily  Belser and
=k Helernnon for Lie masier
i, FIRniCI 2 YITE-
wehilid wiw wming | P Goubdos
mai o Helgisg Hind 19 Esser
Wark, Datier Wiwrk ared Heis
B Fay, To gt i --|-|_
mapd der yoapeet]

I?nulhr\rd nlﬂljr'il-iﬂd oU-

Inside Trade Informatlon One

Maw io use che sies] square=1loo to Bl axd ot

#awi—EHew o build [arsfiiore—Iow o oss &
Eire boy=—=How to usé tha chalk lise—Hsw 1 usa
rules pred meplen=—=How to make Eiste—Carpentem
arithmsiir—tciving mermureiica probleme—

ghrmilag prrengih of jkmbers—Haow io ot gisdera
mnd pllle—I1low vo fremis Bousea and rools—Eow to
galimila conia=—How fo Euld houses, Bdifng, guf=
apes, bungalows, siteo=Heow o reed aod dewer
planp=Dirawing yp apecifications=—=How to ax-
cavate—How 1o uss persings 12, 13 and LT on the
ates] pguate—Haw Lo build hodsis snd soafclds—
ahylighti—Hew 13 busd siales—How 12 put on
|atersed trir—How o bang deais—IHew 0 lab—

Noscw=—FHow o paint

LI ETT LT TR LT T TP LT TTT R P T T
THED. AUDEL & €0., 4% W. 2ird 51, Maw York Gity

:.1..1 Anelsls Carperiens ol Bulde Gobles 4 vola, on T days' fss bl T 0 B,
I T dere ard $1 penihly ot 36 i peed,  Oleveiss [ will vsqioim gl
Hi-l.ﬁ tgnkim unlnl [ ae mwiisdh
Mo ..
Ndcdrmss. .. .......
L T T -
B L 5 T L
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Protect your ldea—see
how Inventions are sold
—with tha
fres kit of bkooks]
LHI‘ old pateat aUTorne

pEavides you with a

Invention' form—your
firag Importaot astep ia

[R

No emt or ohdlpation. Euedr lisssnd, -f &
a-u.rl for your free Jessana st once ‘ﬁp
r low ool wern mourse of treining s che J‘
u|nr¢m.-|ﬁ-{ FREEL. Mo one
aHIG INETITUTE OF TECHHOLOGY ,p-'t
Besl. ZT
EE wvENTORS Ky

iben declde absut enrolling.
ork themn out in your owm hiame.
EI:IM I= wh yom are mowmt Inleresisd,  Rmel " *-‘h"
will eali on Foll, [oemcma roshed f0 yowe el g e ﬁ
A Plensor Home Sludy '!lﬂirul "l" Dasign J'

IMMEDIATE AGTION IS UHTIHI'JI.;'F
AE the same Hims get compdele informstinn on
nan e oy : -f-l:..u Ae T 1 wurls Craii J‘::;Df#q.‘._ :
anoe by returm mall, ACE o
G S (e
PROCEDURE EASY

hulp of thia
This 66 Batent protectlon. Here
are the answers to all
FOURE o S T e 0
for the asking. FII ouc
caupan—nae obiligatlon—
abinlutely free,

i ahaws you haw

al "Uertlfication of

Hegrytered Pobeni
c.A.' s " nw&cnﬂfr:@nd_pr Sl M5 FE

i 1111 SROW BUILDING WASHINGTON, D. C. |
I wame, . .................. e . }
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\'!'ITH THIS CHASSIS ( For A Limited Time Only)

#~YOU (AH'TMTHOSE
HRII.I.IIIG FOREIGH STATIONS

e 1022 MIDWEST

SUPER BAND SPREAD CHASS/SS

T

#ﬂ?‘ st 3 BANDS [
NOT JUST ¢ BANDS ..
NOT JUST 5 BANDS , BUT ...

9 BAN Ds PUT THIS NEW ﬂ":ﬂ#.'!r'ﬁ'f!

fom six praL EcﬁLES] I YOUR PRESENT CABINET ./

5“ THA“E IH  xo 0f Many
1942 Meod el:
E'ﬂ.! GET the wholeasle factory-to-you peice when §
van buy direct from I-{E.‘.wesl—yn:-u EOveE Op b SO0L e
—and you secure 8o much more in pecformance and in
rodio reallsm. Midwest offers mony sensationa] new
fentures, this wenr, Including 9 bands snd BAND
AR ANl BEFEEAD TUNING which make Midwest rodios
CHASSIS e, 0 times epsler to tuene, Enjoy fasclaating |
g % endertadinment with a Midwest avtomatis

20 TIMES
EASIER
TUNING...

T

i W remord-playang H, 11, or 16-tubks radso-

With Speaker, Tubes, Push rlhn]:ﬂ[::l’ng’.\h- Write today for hig, L}'HEE |
cotalog, featuring many beawtiful 1942

Eutton Tl.lﬂil'll] Hugﬂﬂ % __." factory-to=you rodic chassis pnd console
Tenna Lnnp ﬁ.-ﬂ-rlul valuss—ifrom 5§ to 16 tubes—including
Auvntomatic Record-Changing Fadio=

Model "% Console

Ready Te Plug In and Flcrr E'I TEHHE Phonographs, Home-Recarder, ete, = 16 TUBE

from $12.95 to §213.50.

FILL IN COUPON AND MAIL TODAY OR IUST
SEND YOUR NAME AND .ﬁDDHI!! ON It POSTCARD

MIDWEST &4 RADIOS

BANUFACTUMERS OF l:ll.?l'l-LlT'i' A DS SINCE 520

Wielis-Tyae *'F'"-54sf Sopnd- | Clecinasil, Ohis, U. 5, A, -
fng Baoard . . _ spread the | Dupl, I6-E

HEzh Fidelly dnpes gegentine- | B<nd me your ew FREE  Address
ally thesughoul the room, Catalog, rompkls deteds of

mnw:sr RADIO CORPORATION Mt e e e e

CINCIMMATT, OHiG and Tacknry-to-you pdicen. D dgmly Bihn Earp III:I? Hlur bt iHl [ Jlor deialig
DEFT. 15-E

e ———— T —— — i — — i —— — — —— -

|
|
I
|
Azpurtl-5onle Lowwros with Widwiil Refn Comonl on :
[
i
|
|
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e CLASSIFIED 4
P Idverlisements

Advertisements in this section, 35 cents per werd, each insertion, minimum 10 words, payable in advance
To be inserted under proper dossification in December issue, copy thould be in our office October Bih
Decamber izsve on zole Movember Tzt
Popular Mechanics Mogozine, 200 Eost Onlorio Streel, Chicogo, Illinois

Popular Mechanics Magazine, 200 E. Onfaris 51, Chisags.
Dear Mr. Johnson: Just a few lines fo inform you of the won-

| derful results we hove been getting from your mogazine. As you
YGU LL PRGFIT kngw, wa have been renning o small odvertisemeant in your Closs-
ifled Section for some time and the results hove been vary gratify-
ing Indeed. Our Inguirles have cost us the exceadingly low figura

By reading and answering the

classified ads in this section. of anly three cents each, and the cash orders resulting from thess
Hundreds: of opportunities to inguiries hove for exceeded our expectafions. We with to thank
) you far the wonderful co-operation you hove given us and request
'I'IIHI'I-E -E.I'I.-ﬂ save Money. that we ba put on your p-"plh.r-ul list oz we do not want to miss
@ single ssue, Wary truly yours,
{Original letter on file 1o our offloe) CREATIVE PUBLISHERS.
AUTOMOBILER—MIDGET CARS E Ei%‘li?inggfihrﬂjﬂlﬁéﬁmh.ﬂlﬁr EL.30, mﬁl‘inﬁ;ﬂl an.ﬁrmﬂﬂﬂ.

BUILD This peweelul, inexpemsive so- BAVE Gascllne, more speed and power | GiMIE8 08 mall srders. What do vou need?
perchargnt for any aatomobile, Adds 6P | fae  agbomsobiles,  vacaiim  supecchatgar, i’laﬂulﬁl'.;“fﬂé;hl JE‘E nggilnﬁgtnrﬁﬁ:
to B horsepcwer. Comm clane 3c ¢oiid, | gaps the goeoline engines waste, oniy £7. 9. 5aa Clity, Mo +0G-0 o -

M Belf addressed steeped envelops for pam-=

AUTOMOHE acing book, fAfth edi=- | gphiet, H, 1 McDowell Co.. 318 SE Graesd, AVIATION
Eu.l. " '-l Illu.alnlwd. Tnﬂwtuﬁrﬂ&dﬂg Portland, Oregon. -
and n .:unv:nmm. r-:uu“ AAA Tules, RECLEAN Tsed oll without cost. Pag- FROFELLERS For alroraft, aleds, ue.m.

ficktiong, Itoadaker Tl-r-lni. Indinnap- Heolnrs, P Oerwin, Falrvicwe. Okls. ﬂl_.: mﬁm:ﬁ wﬂmmth 1 ms

is coTs. 81,00 postpald, 81,15 C.OUD. El.l PLATTHG Outfits for aiutle parts Com- | 88 Appoo wond ar mnu.irln
HKuns, Dept, 36, Badlsonville, Cinclnom nect to o battery. Mo taoks used., Fres | Sntalog 10c, BHanks I'EIID'EIJEI-'I R.P.L, E
ko, particulars and pofs. Cunmetal Co, | Fi. Worth, Texes

WHIRLGAS Turbinntor, 31 epins and | Av¥e J0 Decklar. TIL GET Into nviation! Earn $2000 Lo 5000
vaporizes 5 mlle per minute flow of che- & year os pdlol, mechanie or psconauticsl
h'ur-rl.-:u‘z:lﬁn.lnl-urt. E-u:!nugu.mf mileam: llrl.- ATTD TRAILERS Ll nrg.m ﬁj'l.ru.inl Etll‘u o -r;l.lt u.d-
crense 2075 POWET . car: glve um nting civillan, e =
makp, yesr, Wreench ipatalls 15 minubes, READY How—Plae for @mine new Jim | sentlal to pationsl d- snaa, Big demaned,
John Hanley, Moanufpctarer, $TI0 Lormine, | Dandy Trallers Including six modern Bois Bchool verament 'H‘r.u.e {73
:Dﬂ.'rnlt Mich, irallers. Caialog 10c. Also ores editiom informatlon, I.I.I'I.Elﬂll I.'|:||.H.TI.II‘.' Flving

Fﬂﬂmm.ﬂ.l. wldget :rul:ErE two. | Trailer Ballders Monosl and ca of | School, 2000 Alrcrall Blde,. Linsoln, Maob,
PasEETI Il.d e, %"EE' ;_5'1_'_:'”3'“ "'l'g "'q-'jt\:,m'i"m"&urrl'ﬁ o EUILD  And Oy wour own moforceels

al e b, niler =] .
E‘.ﬁ“ﬁ:”fﬁi” H‘::'.':‘&E‘E'ci{:‘:ﬁ‘l"ia?'h'ﬂ.i 8139-A Fulton St Wausan, Wis. i.—;”"ﬁ '"“““.h'{'lu'“‘ ‘“”“'1 00, Keratoeh:
1 e D00, M1a k, Hao ) "

TRb o, Chichgn e * |  MOTORCYCLES, BICYCLES. MOTOR EHArDern. Mith

BUILD This powerful, Inespensive si- SCOOTEES AND SUPFLIES BATTERIES, GENEEATORS, ETC.

percharger foF any autamehile Adds up
Lo 0 horsspower, Complate plaes 95¢ coing, BUILD Comet motorscooter now! Save | GenUTNE Edison batteries for light.
Box 43. East Ean Diego. Califormdn. . Bl destgned.  sturdicst  parts power., MNonp-acid. FPlfteen yenr 1ife. ;'I.

avallable, & gpupply parfe, Ures, whesls,
BAVE Qasoline. Reduce driving ex- | motors.  Liternture, drowing 1so. Comet | 3757 unconditlenally  guarantesd.  Low

rices.  Complete Llighting plante.  Pres
DaEE. I:?iu}uhrﬁ I%%Iel- mglr:lwmu&ﬂn[ I+ Com Baox J032 nidlson, Wis. LteTREIDS. Eua.]u.i m;:u Bterling
Ups Mo, D. Jahn, RT3 Morgan. Chieago. BUILD Pewer scooters, mideet cazs. We | Avenus, Yonkers, Hew
BUTLD Profemsiopsl mideel rager frosm | supoly  tres,  wheels. motors. | Lowest
second-hand muto pacts. Flans complete | oprices. Send 102 for plans, et Huild-Tr- EQIEON Lifetlme "'t'"“-'“ batterles for
§1.00. Midwest, Box 198-00A, Chicago. Own Devicss, Doph 104, 539 Horth Fack- H;ht and . E::lmiﬂnﬁmmt;?
HII'GETE Huturunwtrn:. Imoroved | 5ldc Chicago. buitt genernting olants. motors, amd mis-
'h'l-lllﬂ-lﬁif ﬁil'l-l- Complete cat- MOTORCYCLIBTE, Wa ¢uin asve Yo | cellaneous articles ni bargain pelces, Free
&, H'rl' list naed malare priesd | maney en pasis sod amnm Bargnain | Intesesting lieratoes, T, Hawley Semith
FL00 up f(also used midgets. motorscoobt- | st ond demal fres. rated Hemderson | Co., Croton Faolls, . Y.
@15, parisi—20c  Ahlpps  Rldgets, Baox | 1p Loe Triangle, II.H ‘H’Ml‘llnnnu Chi-
- ll  Zanmvilie, Ohia CRRG, ELECTRICAL SUPFFLIES—EGQUIFMENT
R K H.'I'l: E'G. Anderzon. Indianas. ]lI'D"l'D =SO00T Parts and service for all
]t:u:l.ng u |§ and speed equlp- | models. Let us give rou eablmate oo fe- ECTRIC Penell: Weltes-engraves all
Bk, tilogie T, Fuael chart 156 8- | building thh aid Lisizaon maolo-scook e# £1.00 poatpald. Beyer Mg,
11.11.'.1.'1.1um §1._041. engines. Several alightly ased 1940 moto- H Cottage Grove, Chicoga.

BUILD Your 0Wn Lractor from second- seoofs  avallohle, eelern Maoato-Scoak 'Flt 1 N
et e arts and Aave mones, | O Inc., B8 West Erie St Chicaxo, TIL EE wrﬁ;ﬂﬂt“ﬂ%éhﬂ;ﬂ 1’5;,_

You enn't wTong. Write Holao's On= MOTOROYCLE Erglnes with alr pro- ll.dl:ng', Elinnenpalts, Ming,
pign, Emst ﬁ!!‘!"]"-‘-"‘- Mass. = | pellers 335, Storms, 109 Broadeay, Ashes
SEAL- unnnlmmmtlm mq:-t-:-na-]-uztl}- ville, ®. & AR CONDITIONING=REFRIGERATION
QUL W T ETERUX, Box 13-, —23
Battle Creek Michigam. - H;"é‘g?ﬁnmﬁﬁﬁmug“@ﬂ.ﬁmﬁ. Touian. LEARN Pundumentals of electric rofrlg-
FORD Ouners nnd mechanio_learn | ders feground, scores welded. cew sod e s, t EApAlE. Fouf WD IefT.-
how to make reur old brake work ke hy- S e e S LT itable sideline trode. B1 uEn cash o GOD
draulips. Ston chatter. nita 8 Corts 1as udnj - Eallak, EI1 M, Wb, 1. Lonly, cleny, well lltustrﬂ.tﬁd aitnentle mamial
e aE Py gt TR MOTORCYCLES. Reconditioned. Mew, | of bedie instnsctions. Satisthetion muamn-
faga, . liged, parts amd scecingries, ALl makes | feed or r maney refunded. Refrigerns

Fiond
Larce stndlnr.d Hargains 'EI!U:!EHM eata- | oo Library, 5320 Caas, Detradt, BMieh,

AUTO SUPPLIES AND EQUIPMENT Eﬂ.'. “:|!=‘.'|:| Indiso Motorcycle Sales. Kanids REFRIGERATED Looker sEOraEE—AL=
- z thentle ook desoribing Installotions and
DARCGAINS—Welders, compreesors, hat- MOTORSOOOTERS, Midget cars| Eas- profe ﬁIJI-"Cl“'-'ll-'l”JI“-'l In this rapidly grow-
te:r:.- chinrgers, cnr woshers. Libernl drisl. | Sy bullt. Comolete plans snd literature I.'.'& industry, Investignis. 51,00 cash or
rite Hobart Eguipment, Box | on wheels, tires, mofors. Eransmissions, Refrigeration Library. 5T Coss,

H IILEII Tewr, Gl #te,, 18¢, Horsnkers, Masonkown, Pemna. ]:I-El:l'\nll: Kloh,
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ELECTRIC FENCING

I-WIRE, 6 Volb units, 5375 eomplobe,
Whaolesale Feoee, lnles Cormers. Wis,

WELDING—EOLDERING—TLATING

BPFECIAL 110v Arc welder S12.50, 110v-
125 nmp. £35.03, 1000w I00 amp. SO0 00
mmﬂ%ﬁkﬁﬂ. 4T Fulten 81, San Fran-

TMEL ATIO Paste galder, self-clean-
Ing :lml. Ha:nu—ulmﬁ: paly mml hoat,
Bend 60 cents for four n'unnt can postpaid.
Whyne EhBTI'IJHl Prodacts O, Cope-
lwmd, Eedroil, BMich,

BARGAINS. Demonstrator arc welders,
mrE&nu and elecirle d.'er. :Eu.1|.d uu.'r m
1] EAVR
P Iiuh:rl. wmar Exchange,
g M-1113, Tl“i:l:f.

FPORTABLE Hen dl.l.
fAnme and pee weldoe.

[, Dadde, Nuxes
BS. Cornell Welder,

B.I'nuk.'l H. ¥,
II Q. Arc-wolder, Busldd it voursell from
wtomobile  staTtersgenerntors,  wehicle
uut-um-ntlvﬂ mobors, lleht pleft gomern-
tors. Plans §1.00 HI’HL Welders Club,
AB=3132 M-Mart, Ch Faor anle: ves
hicie mators, $35.00 ench,
BAVE 5337: On a.o. T\-EEEE. Plans. Hol-
Fi5.

gerson's Bervice, Contom,
MACHINEEY, TOOLS AND SUPFLIES

BUILD Your own machine fools. Egquip
r shiop &L Iﬂg un'rju = We furnlsh per-

u:t i B ead

I:gd'l E I.1'|.1.|! ihd. qanllly rnnwri.la
i-ur ml.1|.1|:|[ mluhl.ne shiaper, o saw amad
3] opther meial sed wosdworking tools.

JI;I:.'.:T lhz Tlllm & q'ua-lﬂihd.u 1 nr

Lewis Machine Company, De
I.l_|_| . Box 136, Station A, Los Angeles,
NEW Ee]!-m-:lmlinmuuh.lmn nrecision
Tule. Cirpolar. n, Enst Lynn., Mass.
HARD-TO-OET Hardeare for dedens;
N“tﬂ' 1000 piecs amserbment, Scrows, muls,
" 5, rivets, brackets. eto. AL
Iillﬂ- rsb  qualkty, tiafpetbon  ggor-
& pounds apecial $1.948, I-lmll'rrd.
ﬁ; Manoufacturers Producis, 203 Wes
Eu nrd, Chicaga.

Bm&“é]rlﬂﬂlhgmﬂzm;zlﬂ. 'FHM

t on EegaeEt. TH.IH.EI'-L.I!.E {."o. Eld-
ey, Town,

l1:||: in eleckrio

7 Burn ot

|, ﬂhu‘iht&d
0 Jeflerson 5

?‘Dﬂ'ﬂ:'im Buallding ‘hl.-ut'h: u?u.ul:{lnu
and mEmon PAYMENLE. rec
Conerete ngdrm 'Dl}. M'.H' Epratla
ton ATe . Liowls
.l.ﬂ'H HI TS T-mﬂ. -EI'I.I:I.‘IZ'I at
e, Circulsr Cegnider, 36 IE:!I-
¥. Herwyn, 1L
13" 25™ WILLARD Laothe with gan. Ho
1 Pratt & Whlins hln&rli.nblilultl::: tmﬂg.fl?ﬂl.;l;
!HF =
Eh Elrlth'll'lluf Hﬁﬂlh’lﬂﬂ' & Bup
cone k. Tinsinna
ﬂl:dﬂ.

BOATS, OUTEOARD MOTORSE, ETC.

Ha¥aEs -ﬂui.'hnll-d-, rowhbouls
boats, Weltiweod Readsocut Kits. Catalon

F. CresCraft Boats, Millbarm. Hew Jeraey.

EN Plywosd hoat Sdc. Freo cats
n hont  buibdine q._,-,_,_ Tha Figdder,
15 TRy B, New York.

BAILKITE, 100 Bgunre fock 85 05 Cans
was for kayake, cances. Bosb equipment,
Alan-Clarke, AR Chnmiera. New York Cily,

l!'.l'l.HIH'E Conversion partes for all soto

gl iy here and save  Conversbon
Pirla mmq:mmr_ 278 Adams Bireet, Bambon,

TARNS—Euild vour own, sy to as-
. mlso fnilshed caooes and kayabks,
for fres cotalsg M. Jamestown Spe=
clalty Co. Tltua'.'lll.e. Pemok,
RUTLD ‘Iul.t'r own bont with knock-down
frames, Ut fegeiher, H-ﬂ.'l.'t =£‘_
buikders ML ] l'.lll'.llt- cnis
Hrooks Boal Ca, 53111

Mlch.

BOAT Blusarinls and I'LH size cut-to-
1] Gper palle @,  Latest
E:I:I.I::uru uﬁ type @ e hoads, 01-3% I!t
Iusirated “Build o B-c-.t" uu.i.l.lul:

TBook “How o :EI-uIJ:I: Bﬂtﬂ "" E1.00: mo-
rine hardware 18, ) Cleveland
ot l'll.urwlnl- ﬂu.. EI-I-HM A-BE, Clivi-

nnd. Ohlo
BﬂA.T Dl are hlghiy paid
alonals, Comubepe course by Il:ll].

Wastlnen., Momtville, M. J4.

424,

ofes=

1elog,

[} — Have ood  used
ris, @l

nrui rnﬁdala.' Bargaing ro-
Crean EnnEwealith, Hﬂtﬂﬂ Mnss.

FORD-Merrury -#ephy TI“-TtI'I.I' COEvET=
sloms. Cataloz I0c. nn Engineering
Company, Dept. I HEI‘II‘I: H. I

ENGINES, MOTORES. DYNAMOS

BARGAINS — Welders, rlectreploting,
Ekor  Eenerslogs. pusranbesd,

'il:ml. “Write Hobarts, Box R-1114. Troy.
OEMERATORE, AC. 5 o 20 kve, Ma-
b, fumverbers, S t!l1.r Electric, b18

Bouth Cualifornia, Chicago.

IE-I::;: EI::‘I::EEE:'EM mau—:pm qus 300 watt

plternating generatons u!:u ather alze,

Buller Elsctrio, 1835 Milwaukes. Chicspd.
MOTOR Wiadi dltl selietion slngle

and lth 'T-ll:lh!lr Dt

Bax T8 nsns

HA ' I:Iul.l:l;l- Hh‘.'l.r.ll’: mo=
un. nd Freducts, 1315 Ham-

fars 55

IL‘I:-I:-:lL Diebrodk, Bl
Hﬂl‘-l‘.EE' J.:H!l 'I.I'-¢11. imdueticn motors.
bl it rambesd  f0.60: other Al

'l:I'Hmut. .l.ul;.u E-nppl;, 247 BE Fl.ul Ave.,
1ux1%;

LH
:':rm: iﬁiﬂnm electrio ‘u’l.u i.
. Hatlemnd, 1915
I.'! th.'ru:u.

ATHLETIC EQUIFMEN
EUILDING COURSES

BAR-BELLS Excrclae
eem. Specind  offers|
hored] Bortbell Co, Deplb, PM, i

Penno.
ITﬁll'l'..'i!' i Lb Barkell with soldd stesd
bar 85 50, Sleeve sels §8 00, Debrodi. Mich-

squlpEent,
£

ANTIQUES, RELICS, TNDTAN G003,
CURLOS

I:I-hﬁﬂl! Iiuuh minerala, curios, cata-
Jumes  Antlques, Morthbrapch,

Etmu

13 BEAUTIFOL Perfeet prehistoric ar-
rewhesds SL00 List (ree. Lear Howeil.
Glenwoml. Arkanans.

LD,y ANGIENT Indlan arfows, ralp-
bow varicgnied Daun McKillop, Regions,

! Tl =

ANTIGQUE Firearms, Bwords .
Inalan relles, Pres NSty u:r:rm.':..t i
1mth, Philagdelplia,_ Penbn,

TNDIAN Helips, colns, B . CTys-
tals, curles, ete. u:'r.rl Catalon bo.
100 anclent arrowliads 81068 H. Danlel,

Mot Sorines. AT

5 GENTINE I
H en, H'ill-ﬂ!lh Cilenwocd, A

!]-'li'i' ROE Hnl.ﬁh,
a-ﬁhrl: A Lexington .ﬂ.'lu
I!'l'ﬂr York.

INQUILLA'E Indion Craft Museum.
'Ih g work af all Indian tribes. Jamaies,

mjm&ﬁg;l-'lﬁ.
Muoseum. Osborme,
DOGE, FETE, BIRDS, RABBITS

Get American Camary Magn-
EiBir mmgﬂ Tear, $£1.00. J85-F HNorih

I-'lﬂ.

mam. u:u. Iu.rlul,
tabog de, EdlEm
Hrnsas.

HUNDRED 'Hl.ml: hounds cheap. cat-
aloguae. El1.-|:m Baeck -3:!:1HEI'.I'I.IE|:| .
UTIFUL P‘uhr 'Ilhlba ﬂﬂ.l.n dionga,
Arsonln Eenmels, Mose,

o BB Attt mmt. Hu]u and
fox hounds. Chenp. Trial Literaturs

fgan Barkbells, Tl Woodrow, Troe, Déizle H'.'qnn_'ll ‘BE Herrlek, TlHnois.
ET. BERNARD Fu chammlon atred
EFORTING GOODE, GUNS, FISHING -
TACKLE, ARCHERY, TRAFFING cehend L L. A ¥, Frunidin Founy. W¥

. HBE -A410

BIY  Eqilpment  where —professlenal |opooor poog pod descTiptlons T
"“"‘ﬂh .t,m;',_;l;'* e goowist bRess— | nimed breeds 25 Royal Kennels, No I

125 EL 1ol H c;ﬁ?ﬁ:'m 200 Poloters thers
= ! oiers, .

'{E"""'ﬂ "’"""'.“.,, aleman t M MALE | Straighi Cooners, combination’ Hunters

ln‘J:l'El'&' orld e our | Babbit nnd Fox Hounds. Feasonable, List
1]1.-':-5 d:u'm“_ E‘Il.ﬂl'l.ﬂ'i. Tree. HKennels, Romser, I
I':IEE A I-I'-:llz:r.t.:h Vermont, Hellrwood. Calif. FREE—Blz lat of helpdul books. ?ﬂ—

BARGQAINE! Gun catalog 5e. Ski cata- | ulsr Meshanics Press. 200 E. Ontario Bt.,

low ¢, Fishing and archesy caralog Fc Chicen,

Cnmern mmur 10, Mednl-Award casalog

!ﬂi'-k Warshal's, First-Mndison-FM, BHe- | FARME—FARM LANDE—RFEAL ESTATE
attle.

ARCHERT Eq_ul::munt- l:.‘-l!-u.:lnm Tren, O River, in village—Dmndy 1itthe nlul
Kid-West Archery, 2309-4 t Toth, Chis for s n farmer; Ju:m baial LB
e EErL;u. .|:| CLIErE w?l% Irﬂ: atalog
Yew enuntey. W 1 Kine Woolworking | 1230 Bargalns many states, Strout Realty,

Ehop, 18950 ur:!-'t Eugene, Ore.

COLTE, Target plstols, hodsters. polioe
goods, wie, Cabalog ¢, Winsholt Ge, Bex
5, Woodbine, Pennn.

2P 4th Ave. . H!- York Oity

OOVERNME 0 pore up: An-
formatienn all a H-Hﬂ I:l Hatlemnl

Tax Service. Ilﬂ?ﬁ. Majestic Fildg, , Detnalt

nq;l}{s_ﬁq ., taw materials, Cala

log
fd Arrow Shop, Maryville,
'I"EEEHGEE

TBOW Ard arrow kita: Fer making lem-

oweod bow—aix arrows §1.70, Posbagpe 206,
natructlen book 30e. Catolomees [oee.
rebiery. g7 Aeate, Chicazn.

GOLF Clubs. Five club malehed s
250 Lipeoln Sarplus, 330 Btephensom,

Freepest, 10L S
INDCDR And owutdoor sports — Lakest
becks—Bargain catalog frec Popular M-

ehande, &1 5L E.'JBJtE LRlINTET

FIELI) OLAEBEES, TELEECOPES
AND MICRORCOPMES

o0 POWER Telescope, mmu]eta bl ] 1'..1Lt
Iﬂﬁh mml.&“ sﬂ'pﬂil 'I'I.H 'I:I- HLI RiEns
"1 [Feg HIN an A 41 i

Jm naanbed Eﬁ'emm and I.I]DH.
ﬁJ cptlenl  parts  completely  finish

Baki 8 feed long high powered I-'H!'i-l!tlni
telesoopse. Essilyr made in one evenine.

Bes the mogntnins and ecraters on the
Eni, maligen, moana of Juplter, ete, In=

siructions Inoloded. Omly 8105% imnid.

Erownseops, Dept. B, 0 ‘West
Bl Wik,

BEE The Highlands of Lowlsiana. Chaice
ml:--m'-rr llE I-EI.]ln-l I.I: ]l.‘th::t Prlees IIEI lib=
ernl lln ﬂhﬂd
T ||||u.1:, :EHI :E'-rm Land m.,

H R A Lu Bllg. E’Iﬂl.ﬂ.l City, ﬁ

l:lm‘l] Farm 'h-lr:lluu 1ili"l.u-l:lI.'|:||.'|:4::|
Mingiaola, H'Ilrﬂ‘-l Idaha, Oregon,
Horth Dakota. Lln -Hdn!. Tavor-
ahble ellmate Wr.ll:

ai 1 or Hltulurr iTEI:I.
I:'tL-l'.':.- “E.]. . 'HI.'I., [F] 'I!-Iurl‘.'h.-rm
aiifle :El.E.- Et. Poul, Mion,
4n ACRES, Near White River. uanlm-
proved: '|:|ul.|.|'|'r!|' Expd 1o0, £5 53
inly., Frex el a

mam literalirs, Hub-
Lazd, 218 nru.lmn.n Bidg., Knnsas City.
E':n11-=

getahle  lamnd,

I'I-I:II"I 8315.00
Sma.]l tI]I:_'MI.'! Fﬁ'lll ‘:Liﬂ T T
"ll."tl.1. £hin 81, Chleogo.
FOULTEY AND FARM SUPPFLIES

RAISE M ul for hi ofit this
o BATSE, Mo oy, Jor e rof L)

America’s leudlnt WII-EGTHHHJ-TH.
Flve wears §1.00, onoe year Fouliey

LENSES—PBuild your own belestote, feld
glass, microscope, riflescope
ment af  Afteen Imm—l.
Blightly chipped edge.  Sntisfaction
|r-|:||:|:1:|u Amerian  Lens
Comaany, Marth Mayfiell. Chicugo,

W BL. | orribune, Dept C-B5, Mount Morris. TIL
MAKE Mooy with tu:lma Read Amer-
e e | e ntis - hreding feedin,  confise-
S EatisTartion fteent Ernwing. drrasing ting  me

I:I'II. Fivm munr.rugﬁl:h‘: Turker Waorld,
Moont Merris, T1L

Eﬂr k-]
POPULAR MECHANICS



PFREOFITABLE OCUCUPATIONS

aﬁﬂ’]g And hhﬁ-:-rclrd pu&nunriulmnllﬂ.d
wil aater Pallerks aid our fres

righted icsfructions. Samaples L0¢, F{lll.l.'!l:'
friee Ecopomical Elgn Eervice, 13731 Horth
Haleted., Chicngg,

MAKE Ealentle des pdl.e:rl.r.n Tnstrue-
HIJI:H Including sam k Bz, Danons

Fugs. Lookout. Tull
ni home. eaEnde Do

MAHKE Hnn.;.r
Mayer, B-M1-FP, Milton, Peoos.

I‘MFEHIDH’H.L Magic for amabears! |
Pocket tricks! Joker's moveliies! Humne
dreds  aof |mr_*| Complets lan!  ieak
aurp:rlau mtalog. GDD :III.II.nr.:rlHunu' only

?I.-l:t Lowston, Dept. JIT, Queens
1|rl|.|ﬁﬂ ¥,

JOTH H clans’ Fraternlty! Free
teiciks! Monthly =sagarise, ansaple  Lhe
Infernationnl Magicians, KE Morris, 1IL 1L

FREE Triok anmd professional ma it oat=
alogue 366 8t Lowls Magie Stadio, 408
Olive, 5. Lowie.

HAISE Capscle &0 home {or cROTEOUS
arctime profiis. We bur. Cacary In-
ustries, Box LOES Chitago.

T MAILORDER And BmWWOrY, Spprtan
fles, plans. Belf=help bhooks, Inlarsmalios
fred, Mnilorder mogurine, |1.1|nr Rokeris,
A7d Epnst Hamoeck. Deirolt . .

RAIEE Anpora rabblis—wosd Bringa
5,00 pound, rdculers free, Orinstend s,
Carrollton. Illinods. _

YO LL Like resilvering mirrors. table-
ware., making chipeed glass nomeplntes,
slgns.  Write Sprinkls, Plater. 388, Ma-
Flog, IRdiREn,

WILL Yeu mive us 5% firat $500 roa

make? Allerooonz fresl Werk home
£1.000 month Teported |excenllonal—full-
timel. Expect surorise!  Hatlon

1240, Sapn Bernardioo, Callf,

LEARN wentriloguism, 3o siamp brings

ﬁlr;t:ll;liri- Bdih, 01 Blgelow, Peesia,
AMAZING Hew (1941) I6R p Magie
eatalog, Labesl-Besl prafesbonal  Eric

2%z brings your
Magle Company, 2
=Ry,

MAGICLANES Catolo

newest tricks 100,
E;tw:l]mi Magls Go, John T, Dretrolt,
e !

WORLIVE Lunrgest professionn]  magle
168 Beips ¥oil 15 fouch with lalesl LEicks

‘o recelve mallings send o for 1541 cad-
nlog. Holdem. 2330 W. dlmd St.. New York

MAGTCTANS' Headguariers,  Zi6-page
atalon. pocket. parior. orotessioonl tricks,
%. Hanter's, M=1FEI1 Walnut, ladil=

i,

A T

MO WEEKLY. H-du Erowing muth-
rooms for us, fresh, Daominlon pak-
ent J1AEL., Fros aua.wn. H’nr:h ABpTlEan,
160F Yonee, Teronbo, Cansda i

ANNOTHCING Hew home stodr course
Iy commercinl bhaking, Oomd Seld MNearly
depresalan progl, Comega ach i s
tioo suliclent. Bend for free booklet “Onp-
oortunlties In the Bakiner Industry™ and
reguirements, Matiooel :Eln.tl:nr: Inatltute,
IS Michigsn, Depl, 3431, Oh

“TANGORA Wool rabbits pay. .|'.|.I:I:IEI.1I:'I.I
fastest prowing  Induostry. Btart
Dhabrotn Rabbinry, Omkes, H;:Irl:l'i Ilﬁ.'l:ﬁu,

BOOKS, PERIODICALS, FICTUEES,
FOSTCARDS

EARN Money iaking mazazine subscrip=-
tloms., Mew York Circulatiosn, 30 Chua
Hg- Tork.

EMITE, Ycllowstenn, Washington,
I.‘-I. I::' Begqipali, Bad Lands, Twenly posi-
—a'll): Yannken Coards, Dexter. Bllcoh.
E Bargaies; Calalogue fres, Rep-
ll:b— #. 30 Church, New York City.

TRADE Magkiimeisn, OuFrenl miimmbees,
More than 200 different publications {o
chomse from. PBooks of all publishers on
advertlsing, sellin prinlng, angraviag
wbe Livls (ree, oounks. OMAnErcis

aving Publishing DDM?-ID_E' J4C Morth
Ritter Avemus, Indlanapells, Iodinsn

FIER-MFE Flctizres, 150 HL'I:I:I.E S0
free lst. Albert Butzen, 1L6AZ
:un'm.du.'.:.l Dwtsail, Migh
ANY Book {new. ased
uru& Ermm tly supplicd! Lawest prices
ar reu h.mhl calalogues!  Old
MG Arondl

B Court.
E'EELLIL' :l.!l'.lr.-

L BUYS :Eu-:h dated IDIIH.‘II.TI.EIL Do-
mistle, forelgn, &et, Ao over 100,000
wnd And new im:.n G5 englBeEring, sci-

ences, chemistry. o Inw. etc. Cat-
alog 10c I:Tc:undnrm EIEETMI:'! Hook &

Magkzine Conter, a3 Firsi Averue, New
York ity

MATATINES, Back numbers,
Magazing Marl, Roslym, N ¥

GAMES—ENTERTADNMENT

1:I'I:I|:rI:II!-'|:|!'.|I:lI:-\i

lst B

AT Lazt. & homie game of skill. Parlor
bowls, lawn bowls In minlsture, for young
a#bd old, bt postpadd.  Deajers  write,
Champlen Sames. 484 E Heventh, Lang
Beach, Callf.

PLAYE., Omerotbas, mukickl oomadio,
oomolste minetrel fivst-parts with sonx
croprams, backfnce skits, youderille mots,
moralogs, dinlops. recltetlons, juverlle
pluys nad senps, mgiben] resdites, enler-
tnimmenis. mpke-up poods, Optalor fres,
T. 5. Denlson & Co, 302 N. Wohash, Dept.
11, Chiraen.

MAGIC TRICHKS, PUEELES,
JOKER NOVELTIES

NOLLYWOOD Special!l  Magiclans Iru.t-
ftom. cofnlogue, ghost §lusion sod
trick for 32be. aglec House of {!hul.n,.

Eox HEE Hﬂ]l_.'l'l:tﬂl Ii.'l”i;lr_nl'.

EATEH Maney in anry crowd. Call mm.ﬂ
of strangers, tell u ken gquestions. Pro-
frasbonal couran mi riendipg, spicig wrik-
Inir. e, 51, Hemderson, HBex 341 Sao
Hernardioo., el

COINE, TOKENE, CURRENCY

OLT Monry wanted, Do poo know that
poln eollietars par wp o $100.063 Tar eer-
tadn T, 8, cenls? And hizh oreoviams fey
nll rare oocdos?  We bay all kiods. Send
40 for lorge coln fedder. May mean much
Erali la voi, Nuslasaelic o, Dent, 20,
Fort Worth., Texas.

WE Buy Indian and Linealn

P te §6.00 désh, Other
o RS0 00 EHEI‘I Srnd 100 todoy for 1941

mnles and
cairs §5,.00

matnbogus of prices we for all wanted
U, B, eéoing,  American ro Coln Qo
]gth rtment 1, “Transportation PFuilding,

E-DLLEL-_I' Coins for profit |:|.11.-:I
Hew ecotaleg—4D0d quotntioes—Ide,
gene Marrisan, Reseda, Colifornin.

WILL Pny #10 each for certaln Lioeolo
nnir:l' pdllanheads  §200,00;  iees
e Federnl Gain
o.

EIH:IEIE'
Eu-

100000 Catalogue

Exchmnge. Columbuas. Oht

BHARCGATHS T amexl]l cendal

Eﬂglkuﬁl. 26T South Sandusky,
.

Lisia froe,
Columbeas,

LARGE Tnlled Siabes eain  colalogus

Iz, 73 dllasirstdors. 3006 otatinms.
Jomies Randell, 341 Scoth Din rm, Chi-
LI, —
60,000 ©OOINS,  Medals, ARETMAONEY.
Lists free. Nagy, B-FP South LBth, Phile=
deiphin. Pennn.
OMMBMEMOBRATIVE $754, Columbin,
Lineoln. Store-Adaign g -Lelagid

Clevelnnd: £1.00 rach. L.H:I'EE Sllustra
Euhtﬂqﬂluﬂ' 2. Normao Ehultz. Balt Loke,
471

YREE! Porelgn coin, banknote and large
26 mape illusirated coin oialorue to ap=

provol service spolicants, Bonsd 3e -
ﬁpﬂuﬁﬂﬂ

[T Totham OCoibes,
Mnga,

" GET Frofit and pleasure (n eolleeting old
poins. Sepd 108 for GE- nign Mustrated
coln catnlog. YWou'll be delighted with §E
Bend for | new, 5B BMax Mehl, 170 Mehl
HEyilding. Fort Worth, Teens. Largest rore
Eilln esfablishment In O, B, Estabiished

VEALR

I 'l'«'l'-'l-‘l" Flawe fuel the scarce O, B. l:|:||.11:
you_want. Srnd me 185 “Mest me by
I:IH”] "t OWIElkam H. Eenworthy, WateeviTls,

i THDIAN Mead cents, different |t.|.t=|
also pricelists 350, Schaliz, 1063 Frlclys
wood, Clnclnganid, i,

OLD BTAMPS WANTED

10 SELECT Pocket tricks only 10c im-
l.'-Il.:l:II.n.|: our mew 100 poge catolog of &S00
leks, Lenrn mogic ol casy WeY, Amnze
—I|L].'!U.f!.' fEliisls Al afee| Send 10n to-
I:hcrl Bovglas” Magiciand. Box 274, Dallas,
TeExES.

NOVEMEER, 1941

I WILL Pny EI00.00 encly for 1924 1e
green Frasklin stampa, rotary perfornied
Eleven top o ELDMLO0 epch 15 umused),
Bzmd 0o for Iarge dDhestrmted folder show-
iag omazing preces pabd, Vermon Baker,

iPM-11), Elyria, Ohilo

ETAMF COLLECTING

COLLECTOR'S  Oabfit — Album. 390
a-u.m.;u bk rl.q:ﬂ m..l.ﬁ'l.'ll.f:.lng‘ :lm tonigs.,
Instrset . PSRl Bntts-

Enction ;unruntﬂd‘. Free price ]Isl:. Wil-
lard Pugmire, 1314 Souoth Gdth, Tocomn,

A DILLER! A thrillerct El:l.'ll:l[PE
tries galese! Hermes, Thelland |I:m|:.r.
dobigee, ene, . ale |,||L'p| Blanchikis Census
zat. Just 10c with uﬁp:rn'.-ul! Ocd Stamps
I'_"Ei. E:I:I:!I.ll.il Bietropolitan Biatlom, Los An-
il —

POSITIVELY Grentest free oifer—Lantest
Beott's International $4.00 stomp albome-—
covering eqtire warld, comtaing 38,06 11-
fustroted, descriptlve I]JHEH. Soott's 19432
Standard £1.50 ecata flately's En=
ovclopedin’ —absalale !'rl.-'r o anplicants
for forelgn approvols becoming cuslomers.
Bargein Stamp Bervice, Sapts Ana, Cal-
ifornia.

FACEET-—<Limlied outpub-——=1000 wvorie-
ties, sent regiatered for mes, $3.710 Hot
sklmped or slghted for other af
rovaly, L, J, Wikams, Cens=

pREEnLa oF &
tral Ciir. ©

UNITED States bargain. Here's an ofer
s atupendoiss that ic is nlmost unbeliey=-
nhle: different U, 8B, glampa rangliog in
age 08 for back ms over G0 wears and in
fase velue a3 high nps the dollar Wisom,
caompumed eitirely of face different poat=
oge, mirmall and commemorative aurrlm.
pothing e, In eaddliion 2 . 3. poss
sign pletoriali, Wa will Bﬂ'u:l all 1-1'I-Ht !ﬂf
only 100 but only to sincere approval ap-
plizants. In asking for opprovols p B
sfate whethof vou ave Interested In Tnit-
ed States or [ureign atamin -:-r TH:II:H. Aji-
'gu'mll Headquarters., Globas Stamp o,

- 4t Ave,, Hew York Qity, I:Ir:I:IL 231,

0 & mint mm:nnrn-nrﬁ.l.l'lu &l Lpveat-
ment prices, historic J:nd.lnn rEIJH.
Btasnp for 1ists, i1 Johmsom, 3808 Wi
lawn Dirive, ﬂu.'ull.vl]l.r Tafkn

BEAUTIFUL Parks ast o, Presiden-
tidla eomplete 100 different United

1.20,
fStates 400, 2 differont $1.60, Pamdous
Amerirans sek Go, compleie 40 Johm

Hemoem, 3417 E.Iﬂ!il:!. Cleveland, Ohbla.

W.!uﬂ-]ﬂﬂ'ﬂmﬂ Bl—hl‘llé‘ﬂlﬂﬁll- eamnlete,
10z, Army-Hovy, 1% 23 different . 8,
6, American Hinmp 'Em:'lungz 4D
Montolair. Detroit, Michizss,

EENSATIONAL Combinatlon offer! Bl
packel 103 difepent Inclyding Tecland,
Maochakuao, Ecundor (Amerban Bag iB
fall ectorsl, Danzie: nirmaodls, commemo-
rabivia, LHangle atimp, $4 United Siates;
comnlebe gt Unibed States telpnrohe, b
alogine o British Colonl=s. in-
cliding Gwallor, Hydernbad, Burma (new
caiiniry) Fubdles apd corcnalioos, Seuice
Far Enstern repablio cntalogine 30o. :BIIE'
ilustrabted Hets of other bargnims. Tobs
cnialog price over £ 000 ALl Tar mﬂ:.l Es ta
anproval applisintal Woerld-Wide Stama

Comden,

Comipany. Depariment G00-H.
Hew York.

1841 BTAMP Cotalogue free. Liscs Brit-
Ish Harth Amerbean, Dalied Siates, for-
elgn, Treg, Grky Stamp, Dept. PM
ronio. Canadn.

80 . 8. Includdng commbemoratiyes, alr-
maily, perfgauEe, approvals 10, Stamp
Shop. B0 amd Bldg., St. Louls, Mo

BENBATIONAL Value ©O1d Amerbeins,
acarcos Capkdinns, Phillppices, cammemo-

ratives, provisionsls, pictorials.  jubdbess
and others. 30 postage. The Scott Servies,
Tozanta, 10, Canada,

TLOWERT Sl.lltrlu- wrices, 400 different
sty 100 eanch. Trnited Btotes, forelgn. iB-
Dbastrated catalogues free, Credvey's. Her-
wick Peais,

30,000 DIFFERENT {!n Rmr:rl:ll.ﬂl atb 1o,

t. Piclorials. airmad Palm Stamp
Company. Sevbold Bullding, Mlami, Fla,

FITCATREN Island stnmfﬂ fran to every-
ane, ainding §1.460 for 108 all diferent
Canndlan or . &, or 40 different News
foundlond steeaps.  Total satal walign

L6 .01,  CIheeliz 'l.'-‘illﬂﬂ sl L0 ko
B 2T, Badnt Georgpe, N, B.. Conadn.

60 DIFFERENT 1T, Ing, o0 2%, MHa
unk.  Eliner Halth, 11 "Fubks, Lawremce-
urg. Inedinom.

LD DIFFERENT Argentine 35 to ap-
}llrnn.l applicants. Jewells, Tomauguas,
ETLTA.

50 UII"J:"EEI.EHT I, 8. commemornilves
200, Approvals. FEostkn Bros., 30-83 45
&t Lang Taland Cliy, 3, ¥,

FREEE—Waorld s only sobagonal (eght-
elded] utlu:nn mod 05 different Japdindss
lezorials to ntp.rm“! applicasts,  Olaarls
l#nvelasd, Harth Humphrey, Ok
Park, Illinois.

43A



44 DIFFERENT British oolonlals; fe-
cedve “'Stamp Moothlby'™ vear. 4#0c stamps.
]'I:-npl.t'IJIH. Throe Hills, Alberin.

ESTHONLA ag” nlrtllrfﬂl; nie, .ﬁ.|:-pr|n:.|.|u.
Hermes Stamp Company, Box 276, Hemps
abitl, M, ¥

ETAMPS And ].-hl:un'ti-:_:-'imlm"m o

rifes to new u.w-:ru'.'u npplicanis, Camp
Caimp, 18464 e Avie, Chisagn,
Illiniodis.

E-III FPOREIOGN 16:. Encludes waluahble
Ell::h“' Appravals. Da Mevs, Box
I:IE]- Hwnukes, Wisconsin.
B0 FRLEE Kwengchowan, cte, Album, ac.
Bullsrd. 15 Winter Fill, Muss,
FREE! 5 JAPAReEe. Requesi ap apmrovals,
Luocky, M5 Jmsephine, Olendale, Mlssourt.

PR
FAMOUS  Deluxe

worldwide =ixiire,

1000, G0, Rev. Marshall, 380 Varhouteo,

Patprran, Mew Jersey. I
160 POREIGN &nd T 3. mixed. 0o,

Christinnsens, 1918 N, Franelsco, Chirago.
COROMATIONS. 10 Different free. ap-
m'.'ll.i.HP\-E:ll‘.li't 3z, Bedrin, 2000 Walton,
unx, M. ¥,

T FIFTY Different forelgn 3¢ with np-

rovala,  Pameroy, Minnstonks Bench,
Innesoia.

SEYCOHELLES, Mewl, Cormans, Mans
ehukuns., Brumel, Turks Gabees, | British

Snlomons (Cannibalandl. Eversthing 3¢
with aporovals. Vikdng, 130-5 Clinton 5t
Erogklyn, N,
II'H}I-:-I!I UARIZET‘IE'.‘E Paralgn avallakly &
I_jl:. ap.  Large selections, low
gwin Binmp Compenoy, Vimes

amd H.J

Ehﬂﬁnﬂ. Raoral vislt set free with fimst
'EILI:I:EI'I:IJE from  world wide spoprovals,
Box ¥5d, Miami, Flori
125 U, 5. belore 1813, Some -url:h Tio
cach. e, Tectseh, Westville, Conn.

UNPICKED| L00 U, 8. revenues an doc-
umenls—I15e ! i TE—5. Vanvaorhis,
Hyndman, Pepns,

80 U B, tncluding cemmemaorntives, air-

mall 10, approvals. Rﬁm Meperey, 3719

Cirand !tll.'r:r Detralt cligai
BURINAME, Transvaal:  Venemseln;

Newloandiend; Tangaoylkis: TREMOMIG;

Wurttemberg: Hermegovies: TrRvALSoEs!
iIJ'I.I:I.-EJl II'H:II.!-E Siberin Hnnu'l:-]la.- Haria=
dos; Wg_ Evervthing
!H‘ h‘“'f'"'ﬂ' iﬂ-M Inm Biption, Mew

TWILL ™ and U, B
shoorming d Fory™
Migargnun Fogers;

flng—Panoma

im naturel eoloss,
dimmnrad amd bri-
olin  dlamaond
largestl, Pope Pius “peach
. Eenmine Far Enstern
I: Thoilanmd, Antipodes. “|:l1.l eL"
u.11.1.1':.' animals, nirmails, ote 5@
with Rparovals, ﬁ-trruunt B1amp Co.. Dept.
& Washingion., D

Gl TMITED EI:M.-H. far Lhe! S0 11, 5 A,
—absolgtely iinpicked aod unsorted-—just
as repeived from church missbans, Yy
varipties |I'||':| 8 i -f::uunu-rnurn.l.h-gp nir=
mails, high v to 500 depoming=
tloms! Priee anly lie 1o approval agpli-
eanis! Money back if not dellghted. Swan
Stamp Co., Dept. 608, Dunkirk, M, ¥,
FINE Appravals, [reakly JrlEI'Jﬂl.E'I'l Fask,
perksnal service, Tell me what countries
ii: collec® and I'll send thely sizmps
2 |l1'll'u‘=l' 3 East Fourth, Long Desch,
o

1.00 {CAT. Pries)l far Ll Twe mink
TLE A, =i 20 Ygueer cemplries™ packet
{DMiboutli, Manchuria, ete.); scarce set
Russia, cat. Tie. Evervihing far caly ang
eent 3 appreval dpplicinis|  Oarcelon
glamp Company. Box 400. Colnis. BMaine.

A REAL Eargaln, Specially prepared
pRckek l.'-unLlIu-InEr 150 dilferent :I'-:-:rtl
and G5 di stomps for enly
cents. Queen O ﬂm—l'llﬁl . Roeom 36,
04 Pade B, l'.-'inl:lnmtl. Zhin.

FREE! &Szrla, unused, 5 wvalises, 'U'Im-r:.
of Alezandretia, Aleppo. Hama.

ovnl applleants. Wirgil Staep Hn.rl;. 3%;

Virgll, Chrelna, La,

BMOKY Mountaln commemearative shesl,
Jnrrun . 8 stamp l=ied, and 33 U 5.
Including commemoratives, airmall, rev-
emues, ete. Cnfalogs T6e—Ta agproval ap-
plieanits fop 5 Curhan Stamp Company,
Gloucesier, Mnss.

CANAL Zane—FPabama Canal commem-
orative pnd Ecusdor with U, 8. flag In
nafural eobors, n.1.m Fhllitghlt  mlsmp.
Chiness  “'mid winnt  dinmopd.
"L'.‘h:rl:l:' !I'D.rLE!E ‘ﬂ.‘r‘.‘hq_uu.'l:r“ nlreall,
Bfives L erotcn, Ex-Nazl  coleny.
Elrnmpﬁ 5 u'l.l:ng: |:I:'||:I't Roynl Air Faoree

13ak, -:-— all th approvals, Patomac

lﬂ-l'l'llil + Dl iI Whaehingten, D. C.

444

Al0eE 0

MOTHERSE Day pictorinl froam Austrbe—
Bpecial 106 19 spproval upll-:lll:rmu: Oificial
Etamp Co., Falrlawn, M.

2 DIFFERENT 25&; IEI:{I. EI;I-L-' 1,
£1.2%: 2000, 5350, Fred Onkem, GI0 li"BLI'I.
81., Brooklyn. o

FREE Packel—Britlsh Golonies bo u.1l-

roval  opplicants.  Slamp  Exchonge,

tillwater, Moo

SPECTAL—L0 Difierent U, B commem-
orofives 10 do ug;nn:-ul nppiliesnts. Budle,
E020 Wit Orgnteld. West Allis, Wis.

WORLD'S Smallest  airmall—dlamend
ond trinngle stomps, ITen SLASAR  MEEE-
e, plis magnifler Lo utu.d;r our ullu:npu.
with [arge collectlons af
SCATeE COoURLEies. A& bn:.a:n. 1||.lh an=
Prn-'ll-ls. Capatal El.amps. Little
Arknnsas.

6 DIFFERENT  Stom Imcludl
Kedah, Haizi, Ceochiln, .ﬂ.l‘hﬁln .]qhu::
Perak, anly loe Lo approvel apmlicants.
Tebch’ El:amp- Co, #6HT Henmore, Chickgs,
Dept M3,

ll:lpml-'l !Et. F'ngé:.ndﬂur F!ruu—mnuiﬂﬂuﬁ
o, N res 150 rovals, FEins,
Washiegton, Weatdield. Mnss

FREE . 5, §1, 82, 84, 806 stamps.  Ua-
beatable T E npprovals, Meleon. 77 Ene
ﬂﬂﬂll Argade, St Paul, Minn. .

FIVE Cents [brt 10 large pléterinle
with approvals. arles Decker, 2200
Frospiel, Cleveland, Ohle.

T EI"I:HJD.. EI:II.EI'I.d &l dli‘l‘grl_-nt |5|.|r|:|ri|5
10c with mpprovel, 1. Goodman. 2386
¥abtntine Ave, New York Cicy,

) DIFFERENT Comaemaralives 3o
'Hll‘-l'l- approvala, Sam'l Shoeck, 70 Wask-
ifagton Asheville, M, Car,

13 E'FEF.'E'HT Hﬁl‘fﬂundlu:nlj only be.
.ﬂ.l.l.-nl'l.'l'. 208 Dealy. ¥

0 DIFFERENT Eﬂdm II]-l,': with u.p-.-

rovale. Crown Elasjp o, Pox 331, To-
Tﬂhtl:l _lf'i1|i|;|ﬂ

I=t-lii.l;:l.'lg I..I.I:rlrﬁlu n.l:rrrulLtn—.m.l.ﬁ. oomplete
Ect, e, with spprovals. Lorralne BHeowmn,
Msurign, Mich.

UFERE Collection af 100 world com-
memaratives S0c.  Arthur Peuisch, Bax
He 135, Myde Park, Bassachuseits.
mitm 366 WritEmel P 387 Houth Hane

rilese 0 -
dusky. Columbus, Ohio, “ i

O. &5 —85 ﬂl!'l' ieelmd o =
tives G2, Lists -ﬂ-b'rl'rrm?. :I Hmcﬁ?’mﬂg!
Forssipark. Bt Louis,

45 BEAUTIFUL | Pr:rq 'Fln,ml Eruador—
m Hortheksi, Box @610, Hansas Oity,

) il DIFFERENT U8
mls. Momjar,
& [P T

N MEXICO Jo With n.pum-.-a,j.:. o w
Josinb Bobeock, S1 Joseph. Michi p1:| -

$10,80 CHIMA Stamp oniy 2= ta 1pp1-u1-u,]
Bavers. LeDlue, Saint Petersburg. Fl

PHILIFFINES—15 Different inﬂuﬂlnu
pictarials, 19 ents wiih approvels, Bwe-

dell, 03B Harriel &ve, Minocapolls,
BT, pal

i0e with .
1750 Falrmount. EHEED:J&D{L

FREE Szt “InEiold  dapprovals™
“Erpb-Bag. P
ViEEinie 8 '‘wlmer, 104 Hardy, Hm-h:.lh;.

CEECHOSLOVAKIA—ION 1RfMerent 15c.
EFJ‘D'-'HII Hl-'l"df'l'bliﬂ.l 4727 West Halodt,
Milwanken, Wiscomel

TEN Different :El-l:'andnr !bﬂl. Approvals,
Ephriam, $14 8herman, Evanston. Illinols.

P SRR N

, anna Avenue,
E“u-'hur b, Fenna.

L'DWIE-T Friees,  LUnited Etates, 400
@ifferarnt forelgn eeds, 100 emch. Ilistcat-
;% rataloguss, frec, Oresver, Berwick,

FilLl,

NEW Wholesale cnialogae,
Eﬂ! list free to denbers
Dept. B, Tarombo, Cams

SPECIAL Offer-—I60 diflerent . 3.
82,00 (el $3.80 of morel. Old ond new
anes,  Lightly cancelled. ool eoqdi-
tlom. Let ms sapply your peeds in 0. 5.
mint iﬂd chptelled. Heasonnble. Mo ap-

Piftw-nlght
Emipire Stamp,

1000 T B, Mixed, dime sed 40 pesbige.
Jem Stamps, Porl Jeflersm, H. Y.

& DIFFERENT 1. B, I:I1.|:l1.||!I!1|i' A0S~
msemeratives, alrmakla 10e Seidenbere.
Barcds, Mach.

TWEEKLY Stamp gozine, thirtesn
WeaED, 10c Stamp Jemrnal. Ealnmozoo,

10,000 WARIETIES Ic Eash, ﬂ-::urnt.un.
nm-unn Box BARG, Manchmisr, H. H

TUI0M GRABDAGE 150 Each. 1. E.., fir=
cign, Fandy, B3 Bingaman, Reading,
Penna

HEMI-POETALE The hard to get

Inclading Acls: 56

stomps, 25 difMerent,
approvids, Relishie, B%  Npsspa

with
Etrect, Mew Work

THITED &iatis, Hard o get. yel (n-

nalve slamps ln our aps books.
vnrl:rbu n & Bouthern Silamp
Teox 70-M. Miami.

'I:I'E NT BAinp "ilul'm Irdtes free,
ah-:'.'-'lm 20 faland eslomle: and Fepblie
Approvals. Hall, TEIR FEuclid, Cleveland,

¥,

- HHULEE&LE Gupplemenis o dealers
for 10 postnge. Hundreds of barcgains.
Bramps, L02 'West &nd,

Hiw

BPECTAL—AlTmnlls—==33 diflerent, ins
eluding Erinfbes, soppelln, Latin- Amesion,
etc. Bo to appbicants for best value -
rovals, Continential Stamp Co., Depk.

mdy Hook, Coaen.

T.mﬁii:i'amm apprevile complete cov-

I1.r|.t |:|_1.|n.'|l u.l:tr.lcure pripes, Sem-

I:ll:l ¥ 638, Coconut Grove,
!'I:-m'l.du

150 FO0D Mixed fored siamps, &0 caln.
Stanton, Miantle, l:!unn_w

FREE| Westarn Hemisphera packel
Postage 3c. Owens. B0 Welsh, Day City.
Blehipnn.

25 UNITED EBtates, Including 44 and &6
siamps Eo approval applicants sending 3e
Brownie Btamp Elm]:l lnt, Mich.

T PFREE] Cesmplete Caneda roval  vislt
with rovals. Chester, Daox  S48-T,
Uties, N, ¥.

EIX  Dallaes for I, 300 different
II:IIII'I:IE icat oprice 861, Onlr 18 with

Im:u.-lu Tathnm Stamp Co., Soring-

flebsl-30, ffns,

GIANT P l.'-l:rl- 136 &ll different Trom
.ﬂ.l'ﬁul. AeEie, ﬁn-q&-. S 151
:I:I: Irl.-: ]'-ll.n.ru-l:ua. airmail,

L sed Uﬂbﬂd Et-ll-E!: cataloring
I:r.ln.n :In and nnlimal Ip-u:
l‘lug;-.;. ineludes rmr enlleetien HE
different ]Jr.Ill-uh Codanims—Charkar), Jo-
Jobmiore, eto. and Unitesd Siates 84
ﬂ.rlﬂ l‘.."- high walwoes. Tobtal catolog price
aver 84,000 BEvervihing Tor ealy 8¢ Lo &p-
oroval moobcantel  Myetle Bfamp Come
poany. Deportment BO-A, Comden, HNew
Yark
BOUTH Amesican—100 diffesent iI.'D:u—
with mpoorovals. Davis. Stlver Lake.
FORBIDDENW! E=xatle siystery II‘.IEnp-
Teanned from o en mall B the DPrited
Bdatemi ix now incleded in cuar oew 1841
barzain packet of more than 00 dlfferent
ataEnpa Troen Azerballan. Gesrpba, Trans-
eancaain, eic. All for ¥ 8o to aporoval

apolitanis. Cactus Jr. Approvals. Hox
1370-B. Tucson, Arizons.

FREE] Amitria wit #el, Pem ae
Willlama, 604 Archer, Bav Ciir, Michlzan,

AFPROVAL Sheets. Frederick B, Driver.,
471 Finonee Blde.. Fhiladelpohia. Pennn.

FREE! FPony Exumress set flossimllies),
Postaze Je. HRaoberis, 408 Bullding, Bax
oite, Michizan, )

BEND Mestame for f(ree Uniled States
price lst. Stamley Glbbonz, 38-P Park
Raw. Hew Yark.

POUR Bier approvel| ug.'r.sn T
them! Writy today, 3'2 mixed U g
Kespels. Tusesn. Arizo

20 DIFFERENT ]{l:. :EI! i L
nls. Covert Siamn,
5 _

CANADA 100 Different Fc—aporovals
ol cowntries. Lists, Wiedorls Stamp Co.,
Loeglen, & Canada

AnpTovs
I State, Rochaster,

1-r:n1 Highest prices pald Tor callec- FENHY Aporovale, Lhat gatmir. Heil
ions ond &ccumulaCions, ATmour Stampe | Gronbere. 344i-P. Philodelphin.
oo, i Albane, M. Y. Fenni. -

FREE Approval shest o spproval appli= HOLFERA =L -
canta, ke, Frell's, 4016 = ]?En EEIF::EI.-P t;ﬁmﬂ' Posts L't D“";;:_nr;. If;n{. E:Itliﬁ.
Wash REOVE :Enl.l:lmm Ma,

BCARCE Coin—1008 Tndlan head emnl
amly I00 to those re uHE'ﬂE RPM.I sdamn
npprovals. Maorsh, Box 8687, Laredo. Tecas.

10 T, 8. Mixed, conisining ofd and
MECENL COMBEmarayes. high valuess, pres
CREitR elo., Joa o oo J. W, Daiiber
A Son, Hechesde, Marybesd,

TEN Different Unilod Siates. 40 vears
ald, . Elsen. Bowling Oreen, Ohlo.

STAMP Dealers, your od here will briog

wonderful  eeturns.  Ask me for prood.

chnisn, Masanges, Claslled Adver-

tisine. Fuu-ula.r Mechnnics Mapnzine, 200
E. Ontario Et., Chicago.

POPULAR MECHANICS




HOBBLES AND COLLECTIONS

:I-IJl:IEm Dﬂﬂmﬁrj?r rj.'h I.hHl:H:mI: IJ'«:-T:
pages, | ustraticns
author: Maxwell Smith. Lantana. Florida,
TTHREE Zireoms, geoulne 8175, Alexs
andrites svn from caral up §1.25 per
garat, Lowe's, Box 525, Chicago. ILI.
TBEAUTIFUL Asmorfed jewelry atohis,
(newl 200 [or £2.00, posipaid. Moare, Gad
Houth Beale, ::'Juh.a.. o
MATCHBODE Albums: ';l.lt"ﬂ-ﬁ”l. LEay-
#lirs, write Adams Boles, Btate Tower.
Srracusn, H, ¥, —
MATCH Covers. 100 r1-lrl.l. $1.00
'|:I-|H.1.'|:|n.'|d. Bend stamp for st lis. 218
Espanala. Minmi, Besch,
TWENTY Diflcrent caotus planis, 1,
sted, 36¢, Eulalin Turner, Azuss,

EIEH.l'I.NEE Your -I:ILI'I:IIJBI':-E aiAmen,
mklely eavers, ole, with follectors Every-
where.  List. awappers, dims,  (Montion
hobby.y Becretacy. Box 2186, Deaver. Eﬂlnl

UNOAED Book maotch covers, 100 al
different. 5008 Fres llak, arles Edel-
min. 13010 East #i. Cleveland. Ohio.

MATCH Book albums for mouning “'as
i 'I'JI-.'hm:II piile of Cranible, Frés Bosllet,
Write l.q!hl.llﬁl Altum Co.. Dept. P. ].rl:l11l
Branch, H. J,

CAMERAS, FHOTO BEUFFLIES
GIANT Central Photegraphle Almarmo

==iCnmplets de do everythil ota-
]I:‘:I. le. Wl save you maone “Eefp you
:|1H 'lﬂ:lrh. Liats thoimiands of phota-
Gives hundreds of facla,

:F"u. pnrt ilps on betier pleture tnkiog.
:|1.I:rrr|:r|l-:|.l|: aidl lalesl mews o

ﬂ.rz nl: equipment, flm spesds, sunshade-
Miter wize clinsl, CEpEEUTR
printing, enlarging. Catalog lists all ene-
ETRS phote eguipment—Ilenses, priot-
era,  DbLers, I-ur‘l.l..l hn.-m'.'r:n.mu-l.-IEl :Inﬁ:-ed
grouped for auick conspariaom of Tik-
cures, guality ond priee.  Send only 28
cebls (which §8 eeedited on your fArst
order_of F.I:I.!:I:Fur TIre | I:l:r Central l:nmuri-

D, A, X0 Wahlinsh Ave
Chicags, 1.
BABS Bays: Astcundl hu.1-' :m:ll.nlrru
hepe, Intest Argus O3 wil §
finder, ﬂ'l‘l.':hﬂ:l flazh, t-l:l mem. 1.8 ]lrrul.
algo 16 mm. EBausch Lamb telephodo
Fiof plae counled Lo rtu“ Nnder, SELOD
valwe; price &67.60, uncomditlonally goar-
l:uhrd. Cewhidn E'I-'!!l'l!ﬂ-ﬂ!' case,  §& 6,
. Ihn Deluxe, F:45 leos, Propbor
[l]l'|.||.1.H' 1] valse @t 518,76, Ssmd foc
FoErE qu.1l.'-l: while they nre avallable,
pnge Ba nm Mo, 250 is fres and fn-
lereating. Wrlle fof your copy. Don't
trade unill yoa write Dass Camern Joni-
paey, Dept A, 178 W. Madison Bt, Chl=
cig
YO Cnn master
est, surest -'Fu"éniu RLY W ne 13
Er maiinal YEala A far Yaug -
FID]LIU Probleme.™ E-mt nosipnid on Ap-
proval for EX200. I dissatisfed. you can
Feliife it afler 10 days for fall refund.
Mansficld Photos Ressarch Iosbibule. 060
8. La Balls 81 Chicago,
55 MM, Camers awnora, Wa ean fuppl
any Eastman, Apfa or Dupont film in
gipmaure rowaded cariridges at only GDo
eich o 3 for 50,08 Rebonded [eam [resh
bull mtock. Batisfaction puarantzed. Fres
Ftlewlars., PBastern Phote Loks, 1406
urlh Charles Streat, Dept. 4, Baltlmarn,

raphy the fnsts
i wor with the 133

C.ﬂ.HEfIH-H And suppliss, Fros [llaatrat-
ed ecatolog lieting everrthine :l'.hm:-tm:rl.'nhlc-
==5til] and movie ameras, i1 Lenses—
al tremendoss savings, Hapdreds of bar-
E‘I:m. new amd used, All punarantesd. Wea
r old esmern or equipment in

tradi, "I"-'"l'lt-ﬁ new fod vouy Teea ooy of our
oerwest momer-saving bargnin  book—Jusk
owt! Tdenlted editlon. Haery!  Central
Camera Oo,, (Pholegraphle Headquariesa
el mioe H!BB] =0 E. Wobash Depl:. HK=18E,
Chicago, T11) ’
SPEED-0-C0PY E:I'I:ILI.rIdELI-!-I foousing
attichment for Lelen, Cantox, Argus C-3
and O-3. Berd for llerntuee, 0, Pl
Bhill. Dept. PM-10. 340 So. Uniom Ave.,

Los Angeles, Califernin

BOLAR  Enlasgers for  prize-winning
prints. Amapzing performance. Enlarging
[eeatise Trew, AsSE your deiles, Americkn
gﬂﬁeul:l_r Burke & James, Inc, Chlengo,

nilsa.

MM, Balk filmf 2} {t. Enstman Plus
X il.00! Reloaded cortrldges—3 far $1.00
potpaid, Order now, Paciflc Comat Fim
EL.“ 130 H. Blerra Ponolta, Hollywood,

NOVEMEER, 1941

OIL Colorineg phiotogroohs o [oscinating
habby or @refiiab bugineag, Lespn af
home., Enssy atmolified method. Frevious
CEDCIEEnee unnetessary. Send for fres im-
formaticn and resuiremeints. Mational Art
Sohool, 1318 Michigan, Dept. 348, Chi=
=LEN

I'Hﬂ'l'll} hlhnr:u. piywond covers 10xlLA,
movel esigns. K1.96.  Juniors :Mﬁ
Aric Eia-hl:l-p Ti40PR Addiscn. Chicago.

HAYE You o comera? Send ten cents
for reccnt numbeT of our BEE ERELiine,
ehowine hkow to make bettor oiotures and
BATn moner. American Photography, 118
Crmera Houss, Boatan  Maas

BAKE Money lI:l nbul:-nn'rln]'l.;r Learo
culckly mi home. lon. Previous ex-
perlenes unmuuu'y. aemmnn school ed-
nnllm rufficlent. Pooklet snd Teguire=

free. Amerian School of Phologes-
llll-'«' :Iill-j Michizan, Depk. 1431, Chicngo

CAMERA Repalring. Bellows mnde to
order. abutters Fipalred, Hellowa made Lo
it &l steEdird cimeras! Unlted Camers
Co,. Ioc. A-1310 Belmoot, Chicago

FHOTO Enlorger—Baks g e raell,
Cmts Hitde, Bimple to make  Tlustroted
lll-ul.n.ll.'-tlm book o, Fooulnr Mechamies,

0 E Omiario 31.1':'.-4*1: Chicaea,

PHOTO FINISHING

HIGHEST Quality dAoublawelght  eg-
IEgimngnta;  Five IH.I.U nr :I: 3x7 pius big
emium for #1.040, al! Senid Begk-
v and 25¢ far !-'I-h'i|l ﬂ.-l:l'l glze. Largo-

Prints. Monros, Wis.

ENLARGEMENTE—A%LD, 362 Send &odiy
wiih tive, Hingsley Photo Enlarging
Co, 18 Dar Bk, Somerville, Bnss.

e  ROLL Developed | decklo-edged
printa, recedve apecial offers. Eshleman,
1252-N8 I.:II:IIEI.'l}I ichmomd Hill., L T,

EXMBO3E e L - it lirts
cxFdi, !bﬂudlul Eln'«-ulwn rumnmr‘::-?:
negnbive G0c dozen. Mindmum 4 for 25
Fllm DI.E__I.I:-ul Berviep, Box B, Rochestir,
Bew Yar

dxi HI-GLOBS, Deckled ed
exposures 25k, Fobto-Art, €28
L, Ban Praneises Calif,

OHE Dny service. Roll developed, B
Velox priots, I doobleweight enlargemen s
ef 16 Velox prints 23c. Photo Mart, Depl.
A Miford, Conm.

BT Itu:ul'l'a_lmluﬂml Merciry, Oon

BTaln l:lu'.rll:TM Mgxd enlarge=
mon.t-l £1.00 & I::lLII:u !'-Ell:lli.d ZE2, Cam-
s

Limtam, Indipmn.

P:EL'E'E HDI:Ib—"EDI‘:rEI‘J af Teking Better
Pletyres™ with each onder! ak rall
developed plus 16 super-gloss, mevr-fade
elats, all 35¢, Buperlsbs, Dept, PRI-13,

lroy, Wis.

PHOTOORAPHY For nleasure ond orodli
Préokee at homi, Comnon sehoal eds-
catlan puflicient, Wrils for Informs
pnd requirements.  Ameriean Scheal of
FPhotagraphy, 1713 Mlichigan, Deptk 3437,
Chbeasn

18 ENLARGEMENTS 252 Oei-acgualnt-
o offer: Any roll developed with 16 beau-
tiful Hollywood enlorgemsenis ond fres
Liathertone frame 36e, Lifotome Studles,
Xi¥., D Maines, Iown

Exid EILK Finlsh enlarcsemen
Bend messtive, Irving Slusia, +IIHJEJ|. Ir-
vine Park. Chicapo

priokts. 8B
cntgamery

FREE Trial = 1§ sparkling Lifetlms
pristy, thres Bovely Hellvw enin
merits.

nnd fres Leatherions frame with
roll—350, 90 repeimts 952 1DS—g1 00,
Dverpdght service. Liletone Shadios. L=35,
Dhas Modives, Towo.

HI:]HEY HACH ﬂun:ril:'ll'.rlﬂ "I'|:|1_||.' chaloe,
1 deckled-edee Velox primts. or B prints
two bx7 doubleweight enlargemonts, 35¢
eoln. SBample phale Xeae card amd fres
eovelopEs, oo Please T Fllm Service, 147,

Teeois, WA,

TRIFLE Blme pictures from £VeTY BGgk-
tive, 115 slza rn1n.r|:n|1. 557, 130 enlanped
ax, 127 enln IMpxd-4514. In betwesn
sizes  enlnrg p-'n'lmetl-:mu.l,r]:.' TrEipla
Hirpe & eXposisa develam=] wEd B8
iriple slze pichures, 25e. 13 exposuare rolls
dao. 16 @ ure e, ALl remrinds, 8 triple
gee 2Lz Triplex Phols Bervice O, Hox
158, Han Franciseo.

PROMPT Ssrvien] Raolla déveloped. Lwa
Velox pricts each negative 2%, Hench
Brudios, Hnrrisbarg, Penna,

TP ENLARGEMENTS And fitm developed,
118 alze or smaoller, 26e oodn; enlarged
prinia Ic each) appclal ofler! fn:hnr fel-
vertisement ond negnidve :EZ:ILI:-'I:-J
I::I'h.rL-m;u:u eard feew with ur\dnr ae
more. Enlarge Photo, Dox 791, Depi. PM,
Boston, Mass,

FILM Ulira fine gealn developed, 25¢
Dioniblg weighl eanlargements, Bxl10. e
=K1, lic. Loncg, Wrandotie, Kabhsas
City, Ma

ROLL Develooesd nnd B benutiful en-
largemnents 3 to 8 tises Lareer—hinh @
—ilegeled edpe, Any B exposure roll 250
poin. Reprint enlargements 3c ench, Alden
Photes, 8-F Asior Sia,. Boston, hass

E’DHZ!FI- F?II“-E with Morshall's ol

EﬁJ Ens npmplled.  Bets drom §1,
ite for hl:r:nl.l:u.r Jahn €, Mazahall,

Ine, Dopt. 0, 167-173 N. Nioth '5t.. Brooks
Iym. H. Y.
i BEAUTIFUL Owversize deckledged

prints and two Enlﬂ.r[em:nla with firsk
order 2. Owlphoto M1, Westhesford,
£k lahcana

EIGHT I.Iem.lutu.l IETIJII'IHI. 'p-:'l:nf.-u IIJEII.'I

postcard size) ar 1 P ts I5a,
IEmm. rolls enlarged EI...H.I 0o Bar-
omn Stucics, $4IM, Rosice,

11 REPRINTS 2. Holls dEl.'EIand mmd
18 prinis, or 8 prinis and 2 murﬂmmu

25¢, Em, |'|-I=|1 develnped and.
2—axd prints, £1.00. EXpOSLTE
Bhe,  Mercury Brsdbo, D"'DL L8, “ﬂ' B,

Darksrn, Chicago.
IMMEDIATE Servioe! Plotures returmed
same day order 13 received BIELEEN FLERE-
nnlEﬂ:I drdl:lrl:l eden Velox prints  fream
. Ome calorsd o two plofn Fns
l.'l.fi'l!dl’"ll.l! lus A deckled-edge Velox
F +1 8 clall Coupen for B210 en-
rprm.:nl: glven with ench 350 order. Any
B8 papesiury 3Gee, Alm fne-grain devel-
pped. "“Ma ' tmed. Vaporake I:l.'l:l‘l-
ed and E'Iﬂ_dl'ﬂge’ﬂﬂ tlwe -r:n.'ilrlnd
?Fl ﬂ!‘ﬂh ] T’Elﬁﬂauﬂ:ﬂr; anly Hul}m
CEPOEITE. EXTHIAKINE
3nk devkicsedge TepT

Ints, o eachl! Dwebnlls,
sample, mailers, nthnr bargaing fres oo

Pk, AmErtcan Studies, Box To. La
Croses. Wik,

ROLL :I:I-.:ul-i::bd. mod 4xf owversize glossy
‘I."tl:-u rlngs panre e 13 exposare

-!:'Etnlr-r o, Olemet Photo Serv-
I.v:I! D-EPL 1318 'W. Calumhls Awe., Phils
ndflphin, Penks,

OILL ﬁ‘ﬂlﬂdha pluako
hl:lhl:r;r or p:rn lu'hl.e fness.  Leatrn at
fled meih Previous

i,
a!nﬂam ||m'|nmm-:.l. Bend Tor [ees Iu-
formation and T Iﬂl.drmenu Matiomsl At
Etl'u:h:l-l 1315 Bitehignm, Dept, 230, Chi-
ERED

PEI.EE Eampie

rapha & faacinatiog

] Rl m‘imu-p-rd B Em' Erints:
EEYE u-pr. EVE slxteen pr .

. Elar Photo, 20 Weat Jackson, Dapt. B,
{.'I1I.-|.1_..|:|:|

ROLL Developeid—18 punranteed priots,
g o an enargemenis, 356 Bowrk
Fhatao imonn. Minnesofn.

DOUBELESIZERE Prigts, Your pall divel-
oped and B domblesize prints 3 from 118,
130, or 137 size necatives you receive 4x6
ineh primts, All smaller slzes  receive
Jiyxdly inch printe, 18 exposune ralls S0c;
3 expimuTe Fbt. Reorinla do each.
“our Guarantes’ :E'.'rrluilnr H.I-l:lm:u
fimlgh. QOvernleght service. Poe Phakiy
Gervlen, Bax 58 Ban Framefaen, cnlf,___

ROLL Developed., sighe beautifal 'umfmv
slonal 4x0 Eloss enlorgements: 2350 Crystal
Btudlﬂl Bax 155F, Rushford.

ENLAROED Printa §mearly posbeard
ﬁlﬂﬂ oF 18 rexular alzp prints from yoar
roll er mepnlives 3%, Willard Stwdios,
Deept. 47, Clevelnnid, Ohila

ROLIE Developed, iwoe prints sacsh l.'u.ﬂ
twia [res lilﬂ|l-fi‘ﬂfﬂl3ll'lt oy pang,  356:
nrinks, 3¢ each: 100 or more, Lo
Btudls. TInfomvilbe. 3o,

HI:I'IJL

THREE Prints eneh Bi-Eutive in
mall 23¢. Reprinots I D. Eastmam,
B, TOWh.

BEATUTIFUL Enlorgement from  each

eture @iy rall 282 Cut Rate Phetos,

Semt, -4, Jdonesville, Was,

IDEAL Pluobos 'I:Il':I.IL1.|"l.Il'I'|' finishied wide
border decklo edie, X6¢ roll of & and free
enlarpemnent. Ideal Photos, Box 2253, Pots
erson. M. J.

FOR The disriminating amateur—8 ex-
posute rolls, ¥ orints each 26c. Minlature
3 o 8 times, B CEpOSUTE
2be, 18 expiinres 50¢, Ehmen, 38 axpiiiEres,
dxd eplarmements 5100 Unexcelled ausl-
ity. promot  service.  Paramount
427 E 02 Strect, Mew York,

ROLL Dovelooed and § lustrom distino

ﬁqdz-h permanent Velox glossy prioks 2he—
prinis 3¢ eacl, Pﬂ-‘lﬂuil'lnl:- ervice. Bax L.

Hnnnul:e Vireinin

]'.I'i'TEl.ﬂDI'.I'-I:.‘T-IJR"i" Ofer—Roll divilopssd
B printe and iwo enlargements 100, Young
Photo Barvice, 40%-H. Albany, N. ¥

PHOTOGRAPHTC Dools—Liatest ttlm—
Barenin cataioe free. Pooulsr Mechonics,
B33 8t Claie, Chlzaga,

45A



MOTION PICTURES AND SOLUND

BMM.-16MM.  Filme Free  calslogue

EGUIPMENT iwith sampl: fiim [0c} Parkway Exs
ﬂliluy? I'EEI Eagtern Parkway, Heooklyn.,
AMBITIOUS—8how (alkied (hestreliss L
communities.  Sound equipment,  weskly “DIFFERENT Home movies. Bample,
neagrama  rented  easopebly,  Rabon, | cstalog, dime,  Falsiall, Michigaa-QGhioc
State Theatre, Pillabargh. Bldg., Chicago.
TAED Lemm. Soand flm-——103 feet, $1.00, HBASHE Seys! Bhrewd hivera gend for the

P& lpasil, Blackhawk Film  Librarbes,
Dinvenport. Towa.

SOUND-—8lent. Chmerns, peoleciors,
Larcicd,  Bereens, Hall price,  Rental 1i-

b:ru?dl‘.lm:- sent ll:li.':.h.ﬂn Trades hl:ti%
Imstallments, Crralogs s
'3, &4 West dfth B, Mew York City,
TWANTED—OId silemts 1500-1028. Pubs
lx, 590 Prospect, Cleveland, Ohio,
NEW Movie-mite 18me, S0F. prokec-
lers 518850, Fims, new and wsed. Write
fo=day. Jomes A Peters, Depl, PRI, &1
Bouth Fousth Sireet, Allenlown. Penna.
RELIGIOUS Films., 16mm. sound, si-
lent. Boresmnort, TI9 Tth Ave,, Mew Yok,

ESMA, FlEs, equipment. Soand, siient,

Lisis. HHHDEEF L8 Eennnk Ell‘l"'l:ll:lrl'.'

r.||] E]

LAROE 8Seléctlan, Bmm, :l'IIm.-u 1&mm
soiind and silent. Send for yoor ‘‘Ama-
tzur-Movie Bpecinl”  todav, Imstitulionsl
Ciaema Service, Ing., 1M0-F Broaodway,
Hew York CLLy.

FILMS E:l‘i'llnl:td. I:lurlrll.n Hsts  3c.
Haffman. &7 Broad, Albany, M. F.

PROJECTORE! Filma, $|len'|. Hmm
cdhisp,  Demaey, 1237 Berkley, Youngs-
town. hio. -

S5MM. Films, projectors, Free llaf, Ex-

erpthbonal Eirgains. Advamee, 1367 Madi-
Ao, Bl Laouds. - )
SAVE Yy On movies, Baepsin clreg-
lars. Oenera Cempiny. Dsvenport. Iows.
TFREN Lists., movie fims: pamples 10,
Groadwiill Company, Jackson, TeRsesine:.
TAKE Your mevies B 'I;Ii.r.i-. :nrl E
L' L8, nenhalalion §1.80.
Hmm, 8o, n:-crdadﬂ Erveduded. .ﬂ.ru.'hnul-
dor. 470-A _I._rl.e:.l renl, Broslklsn, M, %,
FREE Ome year sabscriptlon Amateur
Movie Mews, 3021 Marragarsett, Okicage

LEMM, Seand Mlms rented.  Cheap!
Waverly, S1I0 South St. Louls, Chbeagn,

NATIONALLY Advertised movie tom-
erar, projeciors, flms. af  LirEns,

Free eatologues. Diop B )
stom Rirest Temmton, B uer's. M-T20 Boyl-

COMEDY Animeted earfooh seguence
Introduces main Hile: “(Yoar name) pre=
AEmLs,” |.I~!-l|u ar Ejrp]mm 16" 1émne

W on Shegn, Hi -
m-:mglmchuluh'm. 1.EE o0, BIB1Y Pied-

- D8RI, Pllrnu, uum:m. praleetars

new Bazs Cine Darzalnersm Neo 25, nn
di-poge eatalog exclusively cing. The new
Réverd Deighles 8 with P15 leps af $53 205
iz the buy. The ROA limm. S0P news
ree] comera ai E75.00. 'Write Clone Hend-
muartpra fexr waur copy aof thiz great fres

Dgse Camers Company, Denk. A,
170 W, Madison 55, Chicaeo, TiL

LEARN Botion plotore fheairs

LEARN Swing plana! Postal brines fres
folder. Christensen. &1 Eimball Hall,
CRicRAS,

MUSIE Gomoosed Lo words, Rhym
prmphlet on request. Phonograph record-
g of eampl semiga, Sensd poem for
conslderation. penan’s Stedios, Dept.
Fx. Box 1140, Bridgepest, Conm

B0 Poems wanled, Free examinaticn.
McMell. Masier of Muasic. 510-PM Bouth
Alemandrin, Loz Aneeles. Cslif

WRITE Senga. Big smoney and repata-
fiom. Write for information. J. Gordoo
Pabl. o, 200 M. Hoyne, Ave, Chickgo.

BADIOE, SUFFLIES, INSTRUOCTION

tlen, Emanagement, FPree catadog, i'_'-l-j're
aEw, Theaire Iratitute. Elmirn. H. ¥.

MUSIC AND MUSICAL INRTRUMENTS

LEARN Viclin guickly, Mo polés, Amez-
Jn!I Melody Masters. Beloit. Wis.
TIANDO By ear. Free booklet "Write
m!-"'-l'- a¥, Dept, #-A. Descborn. Mich.
HAWAITAN Cuallar arrangemenis. Bevs
en for one dollay, Lisb of seags an re-
ueat.  Gobden Gate Publications. 1724
Telegraph Ave., Dakland, CallTormia,

ﬁﬂﬂﬂ-'A’R-PTEH-‘EF Opporianiiy — Free
booklet “'Getiing Ahead In Songwrliing.'
Weite today. Hoeag Bervide, 0 Park
Place, Brooklym, M. ¥.

OACHESTRATIONE — Popular unused
hick numbors cosmplele —51.  General
Musiclans, 103 West 42, New York.

PREFARE Today for televislon -1 |

ofits!  “Telewision Mysieries ™ by Vagn

ck (ROA engineec), glves detailed facts,
$1.00 posipald. House of Little Books, 133
Fitth Avenue, Hew Yaork,

AHY Radio disgpram 3o,
wincturer, model, Suprems
328 Sputh Jeiferson, Chicnmo.

OET Ddicounis en Zendth, ROA-Vielar,
Phileo, Crosley 1842 radios. Save olenty.
Al medels. Wreite or wire for particulnrs,
Cravles, Kennedy, Alnbama,

RADICQ Epxineoring. bréadcasting. avin-
tion ond oolice rodio. servicine. H.TLTI.I:'
and Morse telegraphy Ln.uth: thores ﬁ
All expumac low,

Institute. Ames Bi.. "."Il'I:IH:I'II.EI:I Tnit

BUSINEES OFFORTUNITIES

eol{y mans
hHEnﬁnLu.

BONOWRITERE-—Writ: for free book,
Hend aong possas Vairlels, Halem, Ind

EAsY Flane course—oomplete  §1.39.
DBipses, 15 West BEth, MNew York

LEARN Pinng! Win Teiends, EurFicy |
Eusy self-ipatructor $1. Mamgic Key. 1114
Wesl BHroadway, Giendele. Collfornlo.

BTART Home busincas making slatasry,
plagues. art goocs. povellies. SoWYENIES.
ponecreie potkery. parden furnltore artifi=
il marble Soorice, loukd marble Aaks

FHONOORAPH HRecords 10e Fres st
Hopdwin Company, 441% Broadway, Ohi-
CRED,

LOWEET Prives, musical insiruments,
Aupplien, ceeheiraliocs, Pree list, Na-
tonwide, 24% W, 34 5t.. Mew York Cliy.

FHONOORAPH Records 10e. Ceialogue,
Parsmoint, AS-150 East Market, 'nrll;:-.-a-
Barre, Pennsyivanla.

POSTCARDE, EBEark songs, Retards, ar-
thestrpliors,  Sonewriling.  Pore's, 2841
nklin, Idenver.
BO0NGWRITERS: Poems wanted, Bend
posien, Recoedings made, Pive Btar Music

Mnsters, 810 Bencon Puilding, Boston

Westerns, dTRELS Ticens, Acenbcs, Jo

stamp eataleguan, 'E:HI Momie Maovies, 634
Acklin, Tale Ohio.

CAMERAB P‘m- ectara, Mem, Lisks fres
(Pilm  semple, 1I|:u:r. BPuz 235, Valley
Bilream, M. ¥ . .

MOVIE EIEHI-M. Send for "Bargain
Riglketia, " Wshi=

Gimaber's Comera, 141
ington St Mewark, M. J,

FREE Srnegmlz circalar Wesoo Home
Mevie scenartos. Chalee selection plobs.
‘-"-'l'lif. Wasen, EN N, LaBres Ave. Holly-

B-MMNL. 100-Ff, r-ul:drcl.u fie. Spring
Filma, Weslboro, BMnes
1EMM. REDUTCED T|:| H, S, H‘n!ll:fﬁ!
ta 18, Bepd foF price lat Eu'prnl:lr i
141 Washington St.. Newark
EXTRAGREODINARY 3&1?1‘1.“] H'ﬂ'll,j'lﬂ!l;'l

priductians,  Sample scene, lists  dime.
Erwine's Laboratories. Allemtown, Pennn.

MONEVMARER? “The Wesld's (k-
et Passion Play.” 16Emm. aod I5mm.
Epecily sound or silent, Rewst or purchase,
Baperior than Oberammergsn play. Hes-
smwary Fllm Co., 3T7TF Church Sireet, Bos=
tom, Mnss.

THEDSMAL Film hareaina, SBampls dims,
Arlcraft. Hammend Bldg., Hammond.
IndinFin.

ESO-8% fmm. mevie Nlea 507 Je,

Epooled  ready for wuse. Cafnlogwe  for
F‘nﬂul EEQ-8, 3045 Cendrnl, Hansns City,

I iard, R
CLEARANCE Snle—H8=-10mm. &oTesns.
projectors, CREMCTAS, Acoessorics.  Librory
clpse-orabe.  Mickey Moume, Cawald, 50

flsponnk. No-Wat-Ka, 3593 Malnm Ave.
an'r ]‘T o

TEMBL-1GBEME.  Filma,  astlent,  semed
Batight, =cdd, +xcha Fllmis rented
ererywhere. Free colalogue (with aaspln
filmn Llog), CGarden Fllm, 317 West 38dh,
Hew York.

464

A0MGE, Poems wanted. Newart Bo
Puhhr_-l.l:l.url.n 1207 Carkom, Byraegse, NY,

[Talo k] m‘n'lnl-efl_- Mo charge
for melodies minatien. Holly-
WO :ﬁ'.m:-nrdl:'.i ﬂt"ﬂlﬂ. 83011 Preass
Eitw., Lo A

HHU‘HTHHHD E:..'I'trl:l lar plann

boak}d B, Prieo, LLiddC Eﬁw!:t‘n. [ SR

|‘.'l.||'|.

A COMPLETE Song wribng coarse for
sl Instroctlom in bosoik form, I6e. Nu-
tnal Bomg Burens, 8§ H Slatien, Box
205, Washington, D. 1:!.

ed, &Eranged,

MUEIC Composed
Feginnll Eelehes, :::lul.uum Waw Jursey,
Extabliched 1910,

80NEE Bought ond sold. Musle free
Nitisnal Bongwreiters, 1872 Brondway, How
York.

POPTLAR Daonps orchestratlons, eom-

phete aovin—EL 00 Terminal, 3913 Law-
rence, Chicago.

BORNOWRITERS. Execllent propositlon,
fres piana arrangements.  Toesd] At Ottg-
Yk, Ohlio.

BPEOIATL Offerl Mapuseripl papes, #
dowhle sheets #x12 130, 34 double sheeis

$x12 bbe, Bax 3 Statlon “'0," New Yesk,

DU3-FLEX HResds for clarineis, and
saxophones climinpte roor reed froubles.
Wrlita for efrcular. Duo-Flex Reods, 1304
13z Ave., Evansville, Ind .

SOMOWRITERS: Bind poem for our
plan and free rhivening dicticnery, Rish-
nrd Brothers, 24 'I'-"-:luﬂq_ "'«':Il'l.':l.’n.ﬁ Chileaps,

SONAWRITERS! Lodles.

Amasing affer, th'ht"lt'r 124. 1I5'! M,
Avers. Chicapo.

SOHNOWRITERS. 'ﬂ'nta fog ﬁ'-tl.- ook led.
Profit sharine olan. 1ll=d Musio, 708
Rendine. Clneinnati 'Ell'Lll'IA.

WANTED! Lvrios. melodies [or songRe
We nrronge. pobdlsh, sell. Buperlor Scng
Btdim, Passade, B

{n""” awn Oexible malds, Asazing profits,

I.Iunb:lr rm" Iree, L'-'rul:'re Publishers,
ooe, Illinois

HAHI:'! Min—Ears nmn.l hnm ri.‘l.—
TOE Communily " Fix-110"

FawlL . ‘Carboodale, I] DI:II.I
COLLECT Yaur share of dolbams,  Op-
ernfe  oollecklon  apency-credit | buresw

Highly profitable, Easkl
unnecssanry, Wrile Co
aruse, W ¥

MAIL QOrder hl.nlnm courss ahows vou
gw to moke money, spare or Tulltime.
Teaehia profcisiongl nu.l!l order Leehnbous
—nat pennv-cklehing sehemis, Pros di-
Is. Helzom Company. S5 Shermai.
epk. $H-L. Cl‘ll.-l:uEl.
TEOTDR Own Busines' ' —big 4-nasl folis
ahu'l.'-:- heow Lo elart, operale and vrofits
Independent busimess. Compleie, ns
beruunl reasonkble. Freee cireulas, CQaed-
mer & Gardner, 616 4th Street 5.W .. Cedar
Haoplds, Tows.

learmied, Capdial
Aasociabea, Syr-

METALLIZING DRaby-afices En i
maney! Himple! Novel! Perpetual mar-
ket Small Inwestment., fOoe fts! Full
partheglars free, Moveliy Meisllizers, Box

BX1-b8 Church Sirest Annex. New York.

YLUMINOUE Paist'™™ shimes In Jdsrk,
E‘-‘i—tllﬁ' made 300 ciher formuglas, plans—
. Ideal Service, 2FLL. Park. Ridge,

-tr.'.u-H-JH Omn w elvil daervies Job, Oppor-
tunitles exist now. Ohar unigue service is
different nnd ooais Why pay more¥
write for fres ve-opsning  literatuse,
Dunearm Institute, Oriegn Station. Jock=
sn:n'.llllr Florida.

GUARANTEED El.l.-n:n-l-!'ul m:.l]l:ln!rr I.ﬂ-
ters, clrculars, ocmmy mred,

L. Fledsomabli! Inw |:I'|.||Iﬁ.|.-|"' Li= Fl.u.-
kel-Advertising. 1000 Ba. Lés  Angeles
Etrect, Los Angeles. Calif.

HOW Orp T rakie eaplial for eny bual-
mems? Or gell my invention? Write Enter-
pelse Eureau. Evrocuse, M. Y.

DO Wou ke gulck lump meney?  Stark
2 “Windiall Insuroneoe Service™” Come-
plets Inatractiens 36c. Garcon Indusirles,
Aurors, Miszseigrd I

ICATS Comvert bin oans inkto stee]
acrap, valuebls tin, opesa, anmple of
solvent. $1.00. Warry Ir Cater. 455 Waili-
Imgion 8., Denver, Colo.

START “Sonm Faclory'® al hema, HNo
machinery. Amazinz opoociunity,
II‘_.E_I.I.I!A Trei. Eemloos, 30=11. Patk Ridae. 110

MAKE Attiflcial marble, glazed tiles,
meddliss pottery, sandtary flcoring. chem-
ically stabned cement, superhard fgurines,

rubber maolds. Cement secrets.  Samples
eet sgrprise, Payn, #E Grande
‘I.'::.':r.u. (Room 1010, Lo Anhgeles. Calil,

MUSIC Comp tn wosds

:q]dﬂ'l!u_]
propesition. Eawer Bros. Cshkos Tﬁ

MAKE Gepuins ribber molds, Delalls
frev, June, 10l-B Besch, Holvoke, Mass.

POPULAR MECHANICS



GET Your pame an our malling st for
ngw specinltles, Imprints, plens,.  Proas
snmples. Superior Specialtiea, Bpringfeid,
T T —

MAKE Money al home. Abbotis, 127 8,
&I, Clair, Plitsburgh, Peona.

LIFETIME Busines, siteady lncome, re=
pairing sewing machines. Ikook  insiriee-

tiooa §1.00. an, Ll4 8, E. ™. Fori=
Innd. Ore.

MEN—Wamen, nte “ESpecially c.ma‘
Pactery' heme, Al or spare time.

bl ou mtart profitable Lrumea, I'ﬂlli'
Hp:.-ji;mr mf let free, Hogsdole Con-
dles, Exst Orsbge, ¥, J .
BELL Delicloas Shirley chocotabes, Big
eElFa money, Bhirley Candles, 1E10 Pen-
mington, Detrolt, Michigan,
B8ELL- Bodaks by maill Lots of ensy muon-
er. Progressive, Box 193, Pomona, Callf.
mu CLEVER Malforder, homewark, Josl
Bizslness, ngency offers ond snappr G0-
mﬁ mallorder magasipe, 10e  Lewls Co.,
P Cerpenter, Oak Park. IIL
“MAKE Moner resilviring mlrrors, Prods
Iteble home business. Other new monay
making cpportunities, Jerome, 3010 Glas-
gow, Forlamouth, Virginis.
ENHJIOY Permapent business moking
Elud'llu.hl.t luHeI.]ln: peodiueis,  Write
Medizon  Avenue, Hew York.
MOLD Pluiss noveltles, Blg prodlis.
Rubber molds and materinls. 24-pagpe cal-
alog and sample XL mold meterinl free.
Plastic Arts. 711 Healy, H!u:nt-lll. Ind,
CAPITAL Beckers t wour project be-
fore 20 kErv-men, {E.I: u—lﬂln.c Detalls
free. Amster Leonard. Fox Theater Duild-
ing, Detralt, Mlehlgan,

_'m;mﬂr.TE Hn:l.-wda‘r'ﬁﬁfmtlm- Tat=

mekin Ma e 195,
Thnrﬂu 0 Amith, P-agg!u__ll ¥
“HAVE Your ewn home huslnm "F'ncI-

ressive Moll Trade' mogezine tells how.
I! ~page #HP-IG eopy B0, Shiglds, 322-Id

Bhaw, Torlor, Texas.
Ik Mall T-nl'- o Lateat meoneymoking
BTE, upru:lr'l-url ties. catnlows, magizine,
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Christmas card snles, with e=n ed gald
Five colors. Ower 1087 Hl:. E!u:n
autfit 26c.  Particulass  foee. W
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EI\AEEII...'IJ'I” E E-Iill'.'d'l‘.ll:-l-I ! Bell Exolens
ITease  Enllehge Bifekse power! B
prafits! Free cffer! Thermodx, Peard II?.

AMAZING Cleaner! Miker ¢|EH-I:I.III
©chiy. Premivm  deals arders,  Freg
sample. Tdmeo, S06T nf Fark, Chicags

500% PROFIT. Just imnvenbted, “Thumb
Teiks far 3l " 'I:Iel- in on groand foor,
Mot zelier, will turn milllons, 36e Br
ramples, particulars. Eat 8900, 2TLH
Tih, Les Angeles, hlifunuu

.H.HE]‘I L11.|: inecluding food nrod-
]"l.n n:l:n]lqrn and bargnin

Low md l.'-l'll"'d. for bim cat-

ﬂl- ofler 'lrlt Co., TT01 Dodier
Bt. Liomis ].Iﬂ.

DON'T Be a job husler—Siact your own
lnpars; always year own boss i
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f':ﬂm"“ 53, U‘I:'JFD to I!-g_l:ll:lb%nnuul “LLEI'JH
v [ FeaT, 311 Cks, -
mient  on fmd.lh FAT] pﬁnm mup sl U o,
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F !-u'l:lle I:lu.: ed by world wide
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BELL Men's nir comditloned leniher hilis

d =
pmd su El-h'.nr;li-ﬁ. Siotsemn, 905 E. Qoth,
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EFECTR auick
l.11.li'lillll £2.50. KI.II:LLH.' Boes, Campball,

CHEMICALS In Go muﬁtl-;l. l::lllJnir
de, Flelscher's Labaratories, Medford,
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RAZOR :EIJll:lH Free wholeskls cilalog,
EBulger, 1330 R m:l;n Cambridge, M,
Fit EHT‘!.?M our _mezﬂﬂu.uun_lnu
. r supply lakels 1lim,
Enormoas s,  Qualeo, E-20030 HI;'r
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COMIC, Clever XNk T
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EARM I-1.If|-l-1|!i Dnd npplyving bemwtliul,

dlikE 5 lﬁmn L, g{]l. Tor 156

it flliri :n. Hur-rxl ModeTnistls, B-20MN]
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MAKE Euaay !'ﬂ#ﬂﬂ' urlllm; foremast :II.11.-=
Christmns :I%ﬁﬁu I dtum.ﬂ:ﬁit 2
BOUS aln g " Bt
EI for &1.00 Ell'|= li.ﬂ B, Actgnd
:'L'-I-II'I value 100 Other I:ru.ru'ldu WAEOT T
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ed with name for

100, Finest low-priced
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“'Lapder'®
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aiEoriment on ap

thres albums lmprint cards and I!l'-ue Lﬁ

offers.  Hilver Swan Studies,
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Hlﬂ ing teday. Free samples,
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turing Decalioamanin bame pll.tn im &mall
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YTOULL Likes restvering mirrors, toble=
ware, making thll:l d gl peEeplkst
Blens. . Write Borinkle. Ploter. 138 lr
bome, TrdERin.

WINDOW 8ken letters, HNew “Romon'™
eivle. Lorge slzm, P'E:I1|1;! each  Absg-
lueely bepaciiul, Free les. Hew cot-
mloguwe,  Allaa, 70440 Hall- Chileagn,

GAS Btntons want this new ﬂuhnt-nd.
neoessiiy, KHJ'P. Lﬂ:ﬂ! Biach, Collfornia,

“FREE!" Mexicon cwrios. novelties.
i3, profit! Morguezp, Aporindo 1176,
Biexico Cibv.

AOEMTE: maﬁlﬁlnmumumzhn?
Iillnh‘-cl::lr:l eck WELD your nome,
dhe, Stamolng outfls,  Emblent
[ n:i:u ‘thecksfobs. nnme niates. Hart Ml
E'A:I 3113 I:I::mwat E:I'I:II:II'_'I'FEI M. ¥,

vering mlr=
;rﬂ-. 1-|I'|l‘ IIJ eLotd, leg-
Free Dﬂ.'l:u:;?l.r:ﬂ IIIﬂ Ihﬂh mﬂml.l.ﬂ.lzt
Co., Ave. N, ﬂ-ﬂms._lfl- '

MJI'.HI‘H-—‘J‘n IIIIl. uur literatire, chood

TI66-1107 Breadwar How Fark, §

You want ngents for your pronosi-
tion* Feur nd in this space will ploce
Ecasagn before kundopds of men aseking
fast-relling products. My folder ““How to
Securs Agenis,”™ 15 f1Led 'Iilll‘.l'l proed. 'I'J.I
n']nd.l{aumt VOul @ copy fres, JI' -J'
s, Manager 0 H.d'll:ﬂll FH.
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8., Chicoaa.

HIGH-GEADE BALEEMEN

Hlﬂ- lImeT dodly. Sell bosiness statiog-

€Ty, advertls IDEI‘J:-I'EH book H‘lﬂl-:hm.
il-lm-m!d Lape, B necessitles
ID'.I' ennl men. 33-1
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HENBATIONAL All-oecusion  greetl
card sumdisl ..'I.ﬂ-'l.lﬂl]’ tells tlmr_ E-:E
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l!ln l.-'rlrr.r tgﬁﬂd S1MVERs. ROETIETION U=

onrt time. Low prices l'ﬂ:l'
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n'ﬂp-udntmmu yearly. New (low-costd slm-
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Bandsn, TIA Z1 Bt., Bellinghamm, Wash,

=ETUnY Hetu.'ph{“nl lnd. drun'!-m heul-
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LEARN Tel =] ETllﬂId Lii-
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MOUTr owno hI:IIIIL Froctice outfk E’ﬂ.
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lcation. Rany eager markeis.

'«I-'JII Im'lb ey al:lil. BEaniEcrinis ml.rh.rl-!d.
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]Jl:"l'ﬁlillkﬂl- kil ril.
nEiom 15&-1:.h-lllshed ]'P

EFFICIENT Persomnl Iruslmz: mnil re=
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ADVERTISING AGENCIES. LETTER
WEITERS, FORE ADYERTIEERS

LET A direct mail and promotion = t
(30 Fears cNpEFiehos)l wrils your sales
fars, Fres unu]i-:u nnd odvice.  Percy
HHJI I'_'H":H! ! aé4 F‘]ﬂmni Chlﬁl{u

.ﬁ!:l"u"EHIIhE  Words, LaD Dr‘ls.l:ll:l.pﬂl
$6.50. Litla [ree.  Advertiaing Buaneag,
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Einia.

MAIL Order—What bave w7 Glyde
EBmith Advertising Ageocor, Morth Eonsss
City, Mo.

LEARHN Advertisine ni home.
ticnl plon. Ho text books, Common sebhool
educatbon  gafMeient.  Imterestinge  Booklet
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FREE—Nrw Advertisers Rotes Gulde.
cages. Includes everyihing, Lowest eabes,
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oewspapers 0, 3 A, Canada, Loweal rates,
Free service, H-page I:u1.l.| free. Baker
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PICTURE Labels—Mundred designs 100
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FREE cltuJu —Qun.'llti.- Inting, Rockis,
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FOUR L EIIJHIIIIH:I. 404"
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sands of our resders. Your ad In ghis

PATENT YWaiir |dess. Wrile immediately
for two free books. “Potent Profectlon'
and “'When and How to Boll an Teventicn,™
Fully exmlain many interesting podobs o
Inventors aod illastrote Imoortant mechan-
leal princinles, With Besks we also send
UEvidence of Invenflon™ form. FPrompt
service. rensonahble fecs. €5 veRrs' experi-
ener.  Avaid riak of delay. Address: Wieo-
I:|:||.' J. Evans & Co., Rezistered Patent At-

EE.'! 4ll-M Victor Building. Washing-
Lo,

JN\"F"TI:IHE—DHIH mEe  ARnigesols—

Secure tent protectien e, b new
fres liek, 0w Ly Frotect Your Invens
tian ' Mo charge for prelinsinasy bnfar-

matiom.  McMorrow sed Berman, Regis-
tered FPalent Abloroers, 134 arrister
Bullding. Washington, D [

PATENTH. Protect vour Ldes
lnr free “"Proof of Inventlon™ fodder.
peotiomn]l personal seevice. Fa |
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Washinzton, D, C.
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CINVENTOR'S Guide” fres: full infor-
mation about poteniine, selling inventlons,
Ennk?w. Ledermamn, 154 Masmpa Birest
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1M VENTORS—Belore disclosing your 16—
ventlon to anvone send for foem *"Evidence
Hﬂﬂtﬁ;lmr" 1;19ng mul Il.‘-urer.u:lilunt

i nalrackicns.
Bent free, Laseastor, Allwine & Rommel,
411 Bowen Mulldine. Washineton, D, 0.

“PATENTE. Booklet frec. Higheat refer

enees.  Bagt memults. Promoiness asag

Walson E. Colemnn. Patent Lawyer, T34
Hinth 3%, Washioeton, Ik O,

FOR INVENTORS

tm"-';EHTEdH-E! Tlme counis, | Tubtunﬂrlt.
E 0w otectin r lave

without ohligatien. D't delay. Send far
fres "Hecord of Invention'™ form—and
new book “Patent Culde fer the In-
venios' contalmiog instreclions oo how to
patent and sell vour invention; detalls of

confdential scereh  acevies!  convendent

Eti'ﬂl'lunt ., erl-e foxiny. Claremps A
"Brien Regﬂ- Fatent ALt .
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ERGD Hondle. cushioned. 9 lines 2%
3-8 Btamn Works, Centerport, H. ¥.

2 LINES 35¢, 3 '
P ]'-Irl:r:f: 3 Lines 35¢. Stamp Worke

FRINTING, MULTIGRAFHING, MIMEO-
GHRAFHING, OUMMED LABELS

1[':‘]‘ ENYELOFEE, Letterheads, hill-
lr.nuuunrl.u $1.7% ppch. 1000 em-
business car SETT=
'hmu-d s §1.50.  Quality
ipe gunrentesd, Stondard Printing Com-
pany, . Falrmant, Wesl Virginin,

DISTINCTIVE Printing thot yoa'll take
Fr.id.l-ln asing! Bamples Iml High=Spire

reas, -2 Migh Spire, Penno.

FINE Fersonnl statlempry; 300 xT gheols,
I envalagis, 1,30 postpaid  Ruassell P
glru'-im'l:l_ 70 West 137 Btrect, Hew Yark
City.

20 FINE Bristol eniling or bisiness
prrds, painebd SL0S  Handy  cardoise
fred, Harvey Foresman., HOH Printer, Box
1217, Eants Amna, Collf.

'E!LI.H.L!IT‘E t-‘rjntln%r Wood ]:H:|.1r.' Print

PO, Box 333 ood Dals,

1ﬂlil A13=11 HGHI.J I..el-Prhﬂ-:ll I.n-d 100
:rl.\r]u'p-u 100 tpaid; Hammermill,
1.25, B-I':n:m:'.'l.'ll'l:,. q07  West Rﬂ:ﬁ-@:ﬂ]:.
hiladelphin

CUTE. " Ixd* | from drowings ond pho-
fem $1.00, Jow Sk, 116 Gazolty Ave, Lex-
ington. K.

BOCHILETEH, Coatulaga, Tolders, picitcasds
—all printine—lowest prices.  Samples,
Goodprint. Harrisonburg. V.
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Balt Laks City, Tiah,
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needs or sa u‘.'
Fraser, 308 Twelfth Bt,, Oakland, Calif,

PRESGES. Type. sapolies.  List fres.

Catalor ten cents. Model Presa Co., York,
Ferima.
Huairglsl,

FRESSES
you¥ List Jo. Me
Ciomz.

pold, What hove
0N Cook, Merldiers,

LEARN El:rern process.  Instructlon
with material §1.06), Clrealar Troa, Sersen
Froseis Oo, 109 8 Capited Ave.. Indian-
npolia.

MAEE Flalo- -mirh:ru miift mu.nelf.
Farticulars, sample I:nfrml.nn: Mu=
Idras, Carrollten. 13 R

INEXPFENSIVE &% Prinling press. Des
talls Eree. MNovelty Bhop, Downsville,
Lowlsinmna
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FATENT ATTORNEYS

TRVENTORS: Take flrst atep towsed
nru-l:t'ntln& vour Invention—without obil=
walismn, rite [or free “Hecord of Inven-
tion'™ form for establishing dato of [nven-
Yo, We olio send free—d page book.
“Patent Calde for the Inventor”-—ielli
importamnce of prompi action, sonfidentiin
search servies; how Lo aell anad m.-lrl:rl:
Erventiog; detalis tllf Comvenlent pRymient
plon. Band for free “Patent Cuaide’ snd
‘Record of Tavantien'™ form today. Clors
it A, O Brien, Registersd Patent Affor-

 Ovsenko, Ind.miT%l. Desl

HOTICE! ‘War inventlons!—HNew gov-
emment  agenoy -—— Ha Imventors
Counpd—now funeffoning. Mede gp of in=
dusirial executives axpirienced g devel-
gpment and atilization of inventions, Pur-
pose i fo atody and recommend millts
or navel adopiion of lnvesatians submiy
by civillan ioventors and valaable to coun-
try's defenses. We ore preparid GO expe-
@ite preparitien of patent applicstion on
pny war inveniion. Send ot onee for our
two free advisory books on patent pro-
cedure,  ASL now fo Insure prompk

eltion of your Invention by this new board.
Wrike ay==Wictar J, Evens & o, Reg-
Eatorad teml  Altorneye. 413-M  Yicior
Building, Washin . .

STREAMLINE Your peodiset for gubelk
salis, Birictly confidential Walter

, Hotel Jeck=
som, Bllwngken

:P'.!.TEH"'I." Tradnmirk, myrji‘ﬁ
seprch service. Curu.;lrl.f pecinlized n-:r'.-
lee for nutkors ond [nventors. Hest re-
sulis, Reacnabls (o, Inventers’ Serv-
ler Buresy. Chandler Ballding, Washiog-
tom, D .

TNVENTORS, Balergaasd  your |9,
Costs 68 cts.  Legolly proven. Sepd 30
for detalls. Willlam Swnin, 33068 8. Broads
way, Lon Angeles, Califl,

INVENTOR'S Hand-bosok on patents.
Hew 48 page pocket oditlos, Inmvalaable
H'.lllll' fer inventors, Kailed fxee on re-

Address “Author.” 311 Colorado

Idl , Washingtan_ .

B DBuyers|

CONTACT ¥oiar invenlion
drawn. 25 nriots u.n.-:l 23 manulacturers. 5.
E. E Draflting Co., 91 "Wall Strect. Mew

ke

Addresses—25 @l
inventions wan

MANUF
Tirse %1: uBpsbenied .
WE Morth

sanulactuters Directory,

Minth, Columbas, Ohllo
HOW And whern to obisin capltal. Par-

EELI.IJH.: free. Etar Ssrvice, Wapakooetn,
k.

HAVE You n sound, oraciical iovenotlon
for sale, patented or snoniented® If ao,
write Chartesed Leatitule of American In-
ventors. Dept. 4-A. Washington. D, C.

o IL1B Adama Pudlding, Washingten. WE Loonte bavers mecitorlom patomted
- = pnnalented Inveations, If will eedl. Tenpky
REGISTERED Patent stiorney and | immediptely, Descriptive bookiet.. refer-
copsulil Frea lterature, Orel | epces, free. Invention Repocter, SA=11236

chemisE,
Burdick, e, Mich.

Houth Falrficld, Chitago,

POPULAR MECHANICS



I H-FT.-'L Pil-!n!-lu Established In 1900,
Ch A H-. THAPM Oarson Ave,
I'I-I:H.‘-'hlslrr H

tleal 1ders and iaventioss,
'|.l:r H!II'I .ﬂ-ﬂ EIH-I Pleazant. Chicamo.

" BELL ¥our patent throueh a sisell Sla-
IMled ad in Pooulee Medianics. Manr in-
voptora have found burers in this way.
-ﬂ-“: me for proaf—0'11 gladly send §L Lo vou.

W, Jolimen, Manneer Classified Adver=-
I-I!IIZHH'. 200 E. Ontario 58, Chicago.

INVENTIONS WANTED

TO it cash Tor wour 1|.‘|'.'I=|:|llnu1 write
Ercpkt. 101-%, Eietzler, 11 W, d2md, Hew
ork.

INVENTIONS Whnted—We bnve ool

Hes and froooces to moke and ssl] yoir
fdens, Bend mddol, asmplete detadls acd
wEur -u-'hu with I'Erlt letker.  Gemeral

Bales iy,
Mmul._um B, 'l.'-'lu.

CAEH For inventions, patented or un-
ratented, Mr, Ball, A-M4l Pleasaot. Chi-
hE . -

WANT ED-—Meritorions patented, umpal-
rnted Inwventlans, lei.  referecces,
free, Invenison Reparter, 5B11336 Eouth
Fuirfleld. Chicmeo.

EMALL Ioventions wWanis maniglie-
h.lh!i‘:!. I'll help you s=il your ioventoo

rite for free elrculnr, Stamley HHII.

'JEHI'-E' Eielid Avenise. Cleveland. Dhils

HIMPLE. Practical [nvantions wented by
mannfasiarers. pailenfed or unoadeobed.
Far infarmation write Chartered Institate
of American Inventors, Dept, $-D. Wiih-
iagten. Do O,

East Washingion

FATENTS FOH BALE

LEATHERCRAFT Hen
er, tonls amd Instrgeticns

uariers. Leath-
or ¥l L make

most anything in lenther, Also archeey
l-ll-'-l l‘t:n.gll‘rﬁil. supplize. Hend for cofalog.
Lorsom Co., 180 Ko, Wasker Deive,

L'H-I-.-ngu. 1L, l:ll.'|lh 180-15.

ACATES, Foisill woeoeds. three pounds
ll;ﬁ- postpaid, JoF Renscam. Aberdesn,
sl

TOBACCO—=SMOKEERSE' STUFFLIES

PLAETICE Dﬂ.l:n]ln—Eﬂ.l:l]I.ll;a piw Eil—
Materisl for nowve I:l:.' box. twao brmoelets,
two rings, paper knife, four pina, [nstriee-
Llesn sheet, and p'rl:l:lﬂ:i BuEEestlon dmw=
Ings §1.3% cash. Dependable KMochy, Co.,
IN11 Harrkson, Oakland, (.“n.'ll.hjnu.i

T MAEE Beaubilul Mexican p plagues. 30
Tlﬂﬂ.'l':l'rlﬂ complete insiTusdions 3Rz, Afox-

cnn Arterafts, Eagles Pas, Texds,

PATTERNS: Lawn ornamenis, sllhons
cttes, plywooad movelties. Deeal [exesfors
nnd wf Aupplies, Wew eatalog flustrales
500 artbeles. Wo-Met Shop, Ashborn, Gn.

THE Hrw Shebs] Baw Fller orodice
E2wA that have 1o equal. Bend for full In-
ermation. A, P. Ehebel, 710 E. Ind EL.,
Ailwnuakes, Wla,

G‘I:ILI'-'IEH Lkl Buﬁnnt-vrd cigarette,

E‘T or chewing, & £1.00; Eon .75,

when received. iI"'||=e- bax clgars free.
IEpoves Tobacoo Oo., Padacah, Ey.

RAZORE, BLADES, SHARFPENING

Hi!jﬂa'[:l! nq |.tludrg'iﬂgljl Eil:,l_ %I:'] Elﬂ: %[I{l
umiL T c nx 5 an
Ferntud, CAL,
FOR SALE—MISCELLANEOUS

M-T SCOQFE. Trepsute locater. S40.000
197 E Central, Ft. Worth, Tex,

WANTED=MISCELLANEQUS

MODELS AND MODEL SUFFLIES

FREE! Mew big enialeg af record hraak-
Ing esodals, picture packed Dages,
drawings ond ciher informniion paake this
o modeler's refercnes besl, Includes mir-
plEmE, apend ke, race fars. radio com-
trol. Enclose 1oc hondling charge. Berki-
Lt:':';' EW:.T PR, 250 Btouben Street, Brook-

LATEET En catnlog 252, Relundid,
Howardas, .ﬂ.i-ll? Heérth Aghland, Cht.

bape.
PRE-FABRICATELD Emdgringe
ru'rrrrl.'-l:l mode] pirplanes kit. No cot-ou
fold-back propeller; Bents chanplans,
£1I5  Inclades postage, Catalogae 100
Hest by Test Models, Ridgesield Park, M, J,

TOOTH Drush helder. Entlrely difTer-
ent princple, simple, eheap to manalae-
tape, pat, pend, Marcell A, Jansen, Mara-
fhomn, Wisconsin, Route I,

u-—ﬂmtur.'.' paring  epoul
mllmlle ENTELD

&  OpeEmET.
outright. EL'I: I:|u.11 red  dollars p:ﬁ.db.
ﬁ:lﬂlﬁ Prgecnt], B Avery, Pioe Mill, Bid-
alo.

UNIGUE Invenilons; &ULomatives; foz-
I'rl-'l-lll-l. oal milk. eic: merchandising
u gnlore. Imwentor, 241% Bioi-
1= Chicagn,

lance. Willinm Baresch,

BT iEIo
11-08 131 8t, College Point, M, ¥,

MANTUFACTURING

BUOTLEY Minteatgre mBators, Complets
drawings. isstrucisons, J0c. Wright, 653l
Minerva, Chicago.

MINIATURE Steam Jocomotiver. Dew
catalor Hsting all boellders’ needs 250
Little EHELII.E'I. Wilminegton, Califarsla,

FMOIEL Sumplies for the inventor, Send
stamm for catnlog. Plerce Model Works,
Tinley Park, Il

BHIP Modelbi—Sxlling, sleem, Wi |:|
earved 'I1.1.|II kits, hluep:rlms fAttings. I-"u.IL
delivery 5E, Jl'EI'I.IE

[
Bt o0, 38 B 13 &1 New Yerk City.
EJ'.:R-"IEE Hull shilp meodel kits. Ehip
end yucht model Actlegs: Eodel '_mm;
andls, Illuatrated catalox 200, A, J. Fishe
&1, 1003-M Eicwoh Ave., Royal Oak, kch,

TOOLE, Dles, merufacturing, genera)
maching work, BEB-T eirlting. Daum's Ege
-iﬁlaldﬂ Hars City, Mo Establlshied

MANUFACTURING. Any materinl, any
auantity, ioventons develepsd, BMilburn,

Burlington, Kentucky,
HOMECEAFTSMEN

LEATHERCRAFTERS: Hind 5 far caf-
nJ.nP.;‘uE showing designs that we emboss on
leather ewt cuts, assemble, Leailer
Froject Company, oL, Dedroll. Mich.

VYENETIANM Blinds, supplles, spchineey,
'l-'hl:llmle. 'l“..‘-nl-l-lﬂﬂ' ml.'-. 'Hlml!uﬂunm:
bookled™ £1.D0, '“Hobersa,™ :EI:I:I: 260, Flowv=
eraville, M, ¥,

GET Fres lmathercralk IJ'LEI:I."JI:I:II:I'EI A=
nhlecs, prices af Lcu.mm pEQiEcLs.
Muks vElra monny, Beagtl rll:l tll'l-u Leath-
rr BAMDES 3¢ Wilder Company, 1038
T Dept. 11F. Chicago, Tllomis.

E-EI-'DhH.E[-L'HEI'I'FIEE-I Maks Belts, harsd-
Bags, £t Quallty ord skimple wiih ckl-

free, Heginners baak, eataleg and
samples 10, Hpeelal!  Begublac 51 book
wlth S8 hu:ll:mrr-s guiflt, all for 80. P. O,
H:nri‘F Dept. J=3h, 1Zf Bamds 8t
Hroaklys, H'_

i LAWH Clwmln:lrn.t potteros 200, OAner
matterns; 157 -3 high: Datch giel, Duofeh
bew, pirate, bull terrler. Mexican @il
ﬁinunph I:rgr. :||1' n:rﬁnrum 1:I1|:|-'|lr|:$;';:|rl

S RAOvElly palberns
Ihe.  All EX !I-1Iil alzg patleris 5100 post-
waid. Eirother, Box 333-CY, Belington,

Weat Virainla

il'[lilﬂ-ﬁ'-'-"F'H—'S Make profk from Beauti-

inlaid pictures.  Inguaire. EHogteraft,
Jouth [, Denver, Coboradn, *

Ll‘nﬁlHHCR.ﬂ.r‘TE»MEH: Send 1o for
fal o hﬂ.u.db-n-nh: u|1 en.LlI.-m'lm nf foods mnd
eyl s, Bwoipl Company. Iog.
Lp-ﬂ.r.hn'rcri.rt. '|'.'l|'|.'|li|:|l"| .l|_£|2 148 Heats
Hirgat Hinshamton. B ¥,

ENOCHKDOWHN Cedar chest, lumber, wi-

Butes i ::ﬁlnﬁme 10e Criles Ben-
NOVEMBER, 1941

WATCHES, OLD GOLD. JEWELRY. ETC.

ELGIN. Waltham watches 200 Make
big money. Free wateh and jewelry catn-
log, Fl]ﬂl‘lﬂhm Jewelry Coo, 163-F Caznnl
gt.. New York

OQENUINE DMaschds,
|:rrIl:l.-a lequidatin

Lstress :nl:n:l:mn

erib-nl-pawn
unredeemed loons and
e, Ome earal 895,640,

HALEE HIDDFJ’M‘I.I:-H‘I.‘L‘IDD Ernd Treo
aalling plans baor, Roskiond. Ohio

LI} Fold, Bnchinist tools, efe. ]-1-:|'I:ll.
155 Enst Wikesbares, Esstenr, Penmni

“LEECHES. Any ameunt. Top  prices
paid.  Lelond, 4701 Shertdan, Chicsge.

HIGHEST Prices far used cameraa, bi-
woralnTE, microacopes, Arawing sots, Loods,
any optickl of sebenlifle inslrament Sal-
:Iﬁ:l:lru:rn {fl.ll.TlJliﬂd'_ Gordon's, 162-M

niisomn

{.-'.I'l.-EH rﬂ thi J‘I.I.I-tl Serwne]
Jobbers, !Bﬂrﬂu‘l'g :II".I;'IL GE o

MERCURY. Cazh oald mum-n:.'l!. -
tatloms free. W xle Terminal. Mor-
wood, Mpsspchusetls,

FERZONAL

Hurt? Tresk iheen yoursell, Book
tells how. Clrouders free.  Ouimette's,
dTeA I, New Bedford, Mass,

“HOW To locate missing persons, Iner-
v, Write Jomes Service, 1140 Weln-
nbﬁr Bre Franelapcn, Callf,

(= ]
Totboo Supply Homse,

Tatiooes,  ®Tiie
Gal Eouth Siate,

Chicara
EINUE Trouble. I o victim of sious ar
erfarrhial Indfectlom, write Watlomn] Lnks

gedlocies, Beni. Fronklin Ststlon, Wash-
ington, I O

ASTROLOOY Teught by mall. Pleasant

fimwe.  John Regan. &13 North Bpades

oad, Fullerton, Califormio

FEET Hurt? Try foot comfort speclal-
tles. Fronk Lentn, Punxsutasney. Penna

MEXIOAN Lagal matters, Willlam Cocke,
Relinble American Atformer. ElPaso, Tex

FAYCTHOANALYZE Youarself. Detalls,
e Allied I"lt_lchl:ll.du:latL Box 11-M, Ban
Fernando, Calif.

WIN Priss maney!

Boollet—""Blicpens=

'!. earal 42583 15 cxrab £21,7% men's or | ful Contesting'™ shoos huw 11::- ::n:l-l-1-1:lﬁ- L
lgdies tings  Bend. for complote. ISt Ballelln ]"”’L';., £100,000.80 ' prize: -
Prudential Loan Association. 133 N, Clack, World Pubilishers, 4516- "El 'CIH-1-'I-EE
Dept. E-11. Chicagn. Etme E:'nJugu..

CHOLD #3500 Cunce.  Mall qld gold testh,
erowna, fewelry, watche, Receive cash MISCELLANEOUS

rl;.:.' return matl. Satisfactlon gonraotesd.
ree informaticn, [Dr Welskseg's Cald
Pefining Co., 1500-0 Heooepin. Minneap-
olis. Minn.

OEME, Ageics, mineranb, Jowelry.
rﬂl.:;l': uvnu'l_lmlu—lemrrﬂid :f' phire. e
OiE ax, fArecpel, ngnte mtpald.

:n:.n':? FUIL G, ti.nuE.-e': Eannm,pﬂrEanu.

WATCHH.H.IEE'H.E- Muaterinls, tools, lew-
glry—hnight, sold. Best nrices for ald pobd.
dinmonds. Freeg cotaloe. Heno Sa Com-
pany. Box 10k Chlengs

WATCHES—H&amilton., Elgln. Walthaen,
uluvn a= low ns 82,70, Diamend rings nt
et prices. Postal brings free [lustrats
ed catnlog. Quaker Cliv Jewalry CoOmoRay,
Whalesale Jewelirs, BO1 \l'ulnut Bi.. Fhila-
fdeiohia. Penon.  Dent
WANTED! Jald, an!'. wlatinam, dia-
mnisle, mersiary. ete, Bhip. Simon's Jew-
l:'|:|".' 2ud Old Arcnde, Clevelnnd, Ohino,

I WANT T saiud Yoi oroof of the won-
derful pulline power of Pooular Mechanlos
Maenzine's classificd pages. "What's vour
propositlon? TWrlte me today, Jetm-
som, Manager Clessifled Advertizsing, 200
E _Ontarie St. Chlenso. TI1.

HIGHEST Priciea (o ald gold—Mall vour
tectly, wabches, lewelry. 100% fall cash
yalue namiled day shinment recelved. Sat-
lafpction uaranteecd or artieles cheaefull
refarned. Informatlon free, Chicieo ol
Emelting Company, 20-P Chamolain
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Wm AL ENGINEERING

IN ONE YEA

Prepare &t Blisa far & befler placa I vital industries and de-
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HEAVY
INDUSTRIAL WELDER
THE BOOM IS ON IN WELDING—

H 3

EARNINGS ARE SKYROCKETING —

WORKS OFF =

110 VoLT -
ﬂ-ﬂiﬂmn ~~ EASY PAYMENTS
CIROUIT

- J

Thoussnds rof walders hove nlready
leTt thelr johe and sBijsd Lo gl " war-
time" pay in plants devoied o
fenae pranlu i, #ach ne ship B
iz, taumka, mirplanes, meniticns, )
flar, in the ercotlon of indastrial planta,
hridpgs eonstroction work, ste, Thia croe-
abe@ an unazonk ﬁl!:p:_u-llmil:r o il avery-
where 1o get In the weldisg husiness righe
i thelr own communities, and lake over the wnrlr A
men hove left Behind. No apeciol iralning is regaised,
for now with the new DYNAMIC Super-Chasged Trafse
former-Type Weller that works off a 110 valt elacirie
light gireuit, men without previous sxpsrience, b
lowing the almple, cosdide Bone inag 2 pnm gEickly
Ao fnished repaie foba, Im this way wow moy it yourself
to qualify for o big pay ok im the defense ndusiry.

WELDS BUMPERS, FENDERS,
CYLINDER EBLOCKS, EODIES,
FRAMES, ETC. Does Farm,
Factory and Home Repairs

Many weldors mnke ns much az B16 to S20 a
diay. Hepalr jobs that csn be doga in less than
nn heur ean make ns much na
£6,01. Any number of joba can be
dane more eficienily with wehling.
The DYNAMICG Super-Chirged
Welder, deepits ila sesviesahility. n ’
im = enaily portibile it onm b onr- .

ried aroaml By hond and dakes I:.:-rl:b.m‘tuu:ﬂpﬂr?:m:‘:ﬂﬂ.:li:{-éu.q:g
right 2o the job. Thie is sn pdded [rrr=n

feature whoee valoe yoi will aje-
preciate cnce you ofe in weldisg.

WORKS ON IRON
STEEL, TIN, BRASS, COPPER,
AND ALL OTHER METALS

Wish this Welder Fou
melkl—=motling will stump Foe—Yod cnn

¢l ll\"\l

can wierk an all -I.l"'lﬂﬂ of
il

pnd in oo Lic
Jobes ihnt will

"READ WHAT USERS SAY

gricran gl vl tha I:lrll. wwlding ausfik.”
min 1ol 50 f e i)

ItE  wmefulness [0

» i POTAAr Jnrss
; WALl Ll Wik
g 1 L5 v. L FP.o E

S Greatet Pori-ble De
By 11 I‘ the Ereaiesi
1:

i g
1 at =ll yon will be abde e do Goished repotr
dix oredis b =i eX[=ET.

DOES METALIC AND
CAREON ARC WELDING

|_'...-. |.. ward elciwaly on boch brpes of welding
-:|:-'.-..'.:-||1. ;'lullrr-". R
¥

TRTTTE Ty
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i pEaLakde
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Dynamic Weldor Co., 2X28-5K Sliverton Rd.. Chlcaga, 1L,
Liemlle | want to go bnio the weldiag bosiness, Seml

.
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o ForaEress,. Tnotoriess meac I'.'

Y|
p frow particulors on Bow 1 con learn welding wl homne
nnd figdl deialle om your Donnmdn Waelder.

AGENTS Just mark an“X" haze O and you -.-.III roneive full

higg cosy (o selld
wfita Imbresdesang

men ke
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The new vﬂug"h! Oh=ervation
Soout — O52U-3 —directs guniire
or conducts long range scouting
missions for the fleet.

* ok %k

Hare's the fowt.
wsl Thing that
ever lock off o
ship . . . Tha
FAU-1, United
RBlreraft’a an-
swar lo. tha
Havy s saarch lor
glr supreamaoy.

UNCLE SAM HAS “‘BORROWED”
YOUR CRESCENT TOOLS

And this is a case where every American
mechanic, every home workshop enthusiast is
glad to loan his tools to our Arsenal of Democracy.
If you have had trouble in obtaining the Crescent
Tools you want, you'll probably find that Uncle
Sam has “borrowed” them.

Good tools, such as have borne the name
CRESCENT for 35 yvoears, are the vital arms of the
mechanics and craftsmen who are building
the Mavy's lastest fighter — the Vought F4U-1,
In the United Aircraft Corperation’s plants, thou-
sands of Crescent Tools are hard at work, just

as they are in thousonds of other
delense plants, and in the Army, Navy
ond Air Services.

Crescent Tools are used in the assembly and od- We appreciate your patience, but
justment of Pratt & Whilney engines in tha Eaat wa know too, that you're glad to let
Hartlord, Conn., plant of United Aircrait Corp. Uncle Sam "borrow” your Crescent

S6A

Tools. OQOur plants are working full
time to 1ill orders, But right now,
you'll agree, Uncle Sam comes first.

CRESCENT TOOL COMPANY
JAMESTOWN, N. Y.

gfn mng.-l to Wﬂf

CRESCENT & CRESTOLOY WRENCHES, PLIERS, SCREWDRIVERS, SNIPS, HACKSAWS, ETC., ETC,
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MORE MILES PER GALLOK

Thiz Bulck converiible is distinguithed by itz front fonder lines

By Julian Leggett

Conceoled running beards and a 95-harspawer angine are but
two feotures of the Plrmuulh. This 1% @ four-dear sedan
l“AC}_'.D by gasoline supply

egtrictions, American
buvers may choose any of
several 1942-model automo-
biles with every assurance of
getting exceptional fuel econ=
omy. In the hands of careful
drivers, the “baby” of the
industry, the Crosley, will
deliver close to 50 miles per
gallon, the Willys ﬂmm:fg.m
between 30 and 35 and the
Nash “600" between 235 and 2,
Close behind in the gas-
saving parade are Chevrolét,
Ford, Plyvmouth, Studebaker
Champion, Hudson Six, Mer-
cury, and two or three others,
all of which are designed to
give 18 to 25 miles per gal-
lon. Heavier and more pow=
erful cars achieve better econ-

NOVEMBER, 1941 S
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fov et o OLDSMOBILE

T This Olds Custem Cruiser is
marked by front fender sxtend-
ing holf way of the deor and
by o mewive Frant bumper as-
sambly., Horispower s 110

+= Enczlesad running boards and

a neal arrangement by which

the radiatar grille and tha frant

lamps are tied togethar are
Dodge feolures

omy than in 1941 through the use of special
equipment, such as the twin carburetor
system on Buick and some form of semi-
automatic or automatic drive offered on
other makes at extra cost. Another means
of cutting down gasoline consumption is
by increasing horsepower and decreasing
the rear axle pear ratio, which results in
slower operation of the engine without a
reduction in road speed,

The trend toward no-shift driving gains
impetus with Hudson introducing the
Drive=-Master, Studebaker the “Turbo=
matic” drive and Lineoln a form of auto-
matic drive. Already well known are the
Fluid Drive, offered on Dodge, De Soto and
Chrysler; the Hydramatie, offered by Olds-
mobile and Cadillac, and the Electromatic,
& meot touch in the 1942 Pontiocc—umbrella and case

ottached to back of front zeat. Mote also abfroctive
dooar lining treaimaent and concenlod running boord

PFOPULAR MECHAMNICS



CHEVROLET

I Dubbed by thoie first fo see
it @z the "maognificent Chevra-
let,” this cor is longer, lower
aond roamier, Mote front door
carrying end of fender

This is the De Soto Custem
Broughom, o rocy=locking cor
with 115-harsepawer angina.
Meoie the low-sel cascade grille
edarning the frant

= =
[ L= iy =
T e PR ~

———

a Packard feature. The Drive-
Master eliminates operation of the
clutch, save as a sabety precaution
when starting the motor, and shifts
gears aulomatically and silently
under the complete control of the
driver. A “pick-up” gear designed
for smooth, rapid acceleration is a
feature, The gear shift from “pick=
up” to high is automatic, depend-
ing upon the speed of the car.
Releasing pressure on the accel-
erator causes an sutomatic shift

Superseconomy is the outstonding feature : e
af the 1942 Crosley, which offers o sturdier

maoter thon in 1941, self-equalizing brokes CROSLEY

end ather improvementy

NOVEMEER, 1941 3
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This mew Lincoln is I“"'!"‘“. the fread 15 wider and the conter of grnu"ll"'
lvwer than in 1941, Mete vie of buttens instend of doar handles

Prossing a butten apans luggage
comparimont of Lingsln-Zephyr

Range-selectar of Studeboker's
clutch-eliminating drive

This Chrysler Windsor is featured by its smartly styled front and,
,I, whose lines are rominiscenkt af the Thunderbolt shown last yaur

CHRYSLER

from high to “pick-up®
gear. Low and reverse
are selected by a lever.
The Drive-Master is
adaptable to all types of
drivers through the use
of a three-button switch
that permits the driver to
chift gears automatically
or semi=automatically or
manually, For instance,
when the “VAC" button
iz pushed, manual gear
shifting with automatic
operation of the clutch is
provided., The clutch is
operated by a power evl-
inder utilizing engine
vacuum and the gears are
shifted by another, with
the shifting actuated by a
mechanical governor and
controls.

The Turbo-matic drive
consists of a fluid coupling
with an automatic eluteh
and overdrive transmis-
sion, making for economy.
Clutch pedal operation is
eliminated. The driver,
through the use of a range

POPULAR MECHANICS



T Tha 1942 Pontioe is maorked by Ganarol Motors siyling—exiension of fender into front door

| Smornt Studeboker President Seden-Coupe; note extension of rear bumper o protect fender

selector, or shift lever,
chooses the gear ratio he
wishes. A switch on the
chift control forestalls
operation of the car's
gtarting motor until the
shift Iever is in nmeutral
pogition,

National defenze re-
strictions on the use of
certain materials bring
the cast iron piston—sub-
stituting for the alumi-
num piston—into the 1942
picture. RHesearch in this
field has gone so far that
the modern iron piston is

NOVEMEER, 1941

B STUDEBAKER
This Mesh “&00% has @ siriking front-end oppearonce. Remarkobls
| wconomy—wup to 30 miles per gollon—is another outstanding foature
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Pockard Club Sedan, offered with six or eight=cylinder engine, is dis-

tinguished by Clipper styling which has been axtended to entire

line for 1942, Moto the simple, yet ottractive oppeoronce of the
front end. The new Pockards are set quite lew te the ground

|
AMERICAR

Anather gas-saver is the Willys Americar, roted at close to 35 miles

per gellon, It hos iren olloy pistons. Enomel is used instead of

chroma plating whers parts are not subject fo weother rovages,
thus helping to conserve moterinls vital to mational defense

HUDSOMN

highly efficient and the
new car buyer is unlikely
to detect any difference
between the performance
of his engine and that of a
car equipped with alumi-
num pistons. Indeed, in
some cases, horsepower
and compression have been
increased, The Studebaker
is using a lightweight iron
alloy piston treated by spe-
elal process to form a thin
protective coating that
minimizes scuffing and
scoring. The Lincoln,
which has been using cast
steel pistons, appears with
casl iron heads on each
bank of its V-type engine.
Buick's switch to iron pis-
tons is accompanied by
employment of two means
of relieving the heavier
load which they impose—
an oil-cushion finish on
crankshaft journals and
specially-designed con-
neeting rods which are 25
(Comtinved te poge TEEB)

Hudson 5ix De Luxe Z=-door sadan

has the hrlglr, lawer more flow-

ing body lines, sleckly flared to

concaal running boords, that are

characteristle of the Hudsen line
for ‘42

POPULAR MECHANICS
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Spotlight Charts Course of Robot_

Trainee manipulates cen- —

trols so thor spotlight fol-

lows the straight lnes,

and loter the figure &,
on thae wall chart

Front view of the dummy
pilot trainer shows the
Fean, which swings with
the rudder bar as pilat
guides it with his feet

Novice airplane pilots are learning the
“feel” of the controls in a new dummy
trainer whose spotlight traces the course
of the robot 3;1; T1:I15|:.l facing the pilot.

A ar L E It -ﬁ-
ilot Trainer

i

The trainer consists of a cockpit seat be-
neath which an 80-pound weight is sus-
pended; a joystick and rudder bar, a fan
with small propeller blades, the spotlight.
and chart. The stick moves the weight
back and forth, raising and lowering th

nose of the trainer as it is unbalanced, and
the rudder bar hag a similar effect side-
ways, The fan, swinging with the rudder
bar, accentuates the motion and causes the
trainer to turn on a ball bearing connec-
tion, At first the trainee practices center-
ing the spotlight where the lines intersect
on the wall chart; later he learns to ma-
nipulate the controls so that the light fol-
lows accurately the vertical and horizontal
lines, and finally the figure 8.

IIIE}EPEII;{E;E”FGH#CD].DI' Prints Made From Kodachromes

Full-color prints now may be made from
35-millimeter and Bantam-size Koda-
chrome transparencies at a price within
reach of thousands of owners of these
types of cameras, Called Kodak Minicolor
Prints, they are processed in the labora-
tories of the Eastman Kodak Company.

One limitation 75 That the prints are made

only from Kodachromes in 2x2-inch
mounts with the standard central open-
ings, Enlargements are available in two
sizes, the “2X" size being about 2%x3%
inches and having rounded corners but

print 53ax74 inches. These prints are re-
turned in mounts, for horizontals 83gx101%
inches and for verticals Blax11%g inches.
The picture opening or area measures
5x71% inches. The guality of the print de-
pends upon the gquality of the Kodachrome
transparency from which it iz made. The
“feel” of a Minicolor print, particularly in
the smaller size, iz that of an unusually

fine playing card.

f[See index, page 4-A, to find where to buy
articles deseribed in this magazine, Say

lacking margins, and the “5X" affording a You Saw It in Popular Mechanics.
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-.P““: an "’W:&ﬂn go™ T By Dr. L. W. Chubb

Director of the Westinghowse
R&:_nu reh Loba rl:.'l‘hu-lius!

[ I_-"-r r-:-.- Y i
HE benefits of thé physi-
cists’ assault onl the atom

are already beginning to be

realized. Several hundred dif-
ferent kinds of atom-smash-
ing reactions have been
discovered. But apparently
there are many more to be
found. So the zearch poes
on. As the first, and thus
far the only, industrial
concern to become ac-
tive in this scientific
held, Westinghouse
built an electro-static

=
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generator, or “atom-smash-
er,” and now has three re-
search physicists operating
the machine under the di-
rection of Dr. E. TJ. Condon,
associate director of the lab-
aratories,

Last vear these physicists
discovered a new way of
releasing the enormous pent=up
encrgy of the uranium atom by ex-
ploding it with gamma-rays—en-
ergy radiations similar to light or
X=rayvs but of shorter wave length
and much grealer penetrating pow-
er, Before that it was known that
the uranium atom could be split
with neutrons, solid particles extracted
from the cores of atoms. The discovery
does not mean we are any nearer the day
when a ship can travel around the world
on the energy from a handful of uranium
But it iz ancther fragment of evidence
about atoms thal may lead some dav to
atomic power machines or to some other

NOVEMBER, 1941 q



F)
e"'-r-‘—{"l.ff'i't

b UL

Walder fills in fllaw areas shown uvp in gamma ray inspection of casting.
After the repairs, a final gomma roy check of the welded oren is mode

benefit we are not capable of visualizing.
Recently, Dr, William E. Shoupp, one of
the Westinghouse atom-smashing physi-
cists, worked out two devices that are ex-
pected to put atomic research to work on
a relatively large scale. They are not fun-
damentally new instruments, since they
have been used in different form in re-
search laboratories for a number of years.
But Dr, Bhoupp has improved the devices
until they ecan now be manufactured for
general use in medicine and industry,

10

Rodium sulfote is fronsporied
in lead-lined carrying case

First of the new instruments is the “ra-
dium hound,” which can track down lost
specks of radium and test the intensity of
X-rays in hospitals. With a “nose” made
of wire screening and a metal rod, and a
“head"” full of radio tubes and wires, the
“radium hound” can find as little as two
hundred-millionths (2/100,000,000) of an
ounce of radium by tuning in on the rays
zent out by the radioactive substance, An
ounce of radium is about as big as a large
pea and is worth more than $700,000. So a
few thousand dollars’
worth of this substance
could be fairly easily
misplaced in laboratories
and hospitals.

In hospitals the “radi-
um hound” ean be used
to measure the amount
of X-rays it is safe for a
patient to undergo in
treatment for malignant
diseases, and to protect
doctors and nurses by
testing X-ray leakage.

When the rays from
radium or X-rays pass
into the “nose” of the

Balow the mgin-l-:r"l: hands are
coils of electromognet which
sorts vorious sub-atomic porti-
eles used im bombording ale-
ments under investigatbon

POPULAR MECHANICS



Hew Hfla Geiger counter usad
toe troce rodicoctive atoms

“radium hound,” they
ionize, or electrify the
air inside, by knocking
off clectrons [rom some
of the atoms in the air.
Then a small electric
current starts to flow
between a cyvlinder of
wire screening and a
metal rod. Radio tubes
amplify the current un-
til it is strong enough to
swing the pointer of an
eleciric meter,

The other device
which is putting atom
smashing to work is the
Geiger counter, an elee-
trical *detective” that
tracks down atoms for
the scientist, doctor and
industrial worker, This
device is similar to the
radium hound, but is
more intricate and
counts exact numbers of
atomie disintegrations,

This teal of scionce con sort
atams af chemicaly by weight

DETECTLSE TUBL

J Do Envelape
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T Diogram of Westinghouie “slecirizal detective,’”
tha Geiger counter, which detects and counts roys

The electrical “detective”™ works with
gzpecial agents known as tagged atoms or
“spies.” These are atoms or minute parti-
eles of matter that have been made unsta-
ble by bombardment in an “atom smasher.”
When they explode they send out radia-
tions similar to those from radium which
can be picked up and recorded by the
CGeiger counter. The atomic spiles mingle
with others of their kind and follow them
around. Like fifth columnists they broad-
cast waves, revealing their location to the
“detective.”

These devices have already unraveled
such mysteries as how growing plants
make sugar, the distance atoms wander,
and where such food elements as ealeium
and phosphorus go in the human body.
For example, if a medical scientist is in-
terested in learning where sodium goes, he
can mix a little radioactive sodium with

(Cantlnued to poge 18D}
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Steel Helmet Inside aHelmet

as many as B00 fastening points which ean
Is Shaped to Shed Bullets e reached on but onk side, while a big

bomber may have 10,008. This fabrication
bottleneck may be solvey by the new ex-
plosive rivets developed by DuPont, rivets
that explode with heat and sef themselves
permanently. The whole operation is per-
formed from one side with ease and speed,
one man setting 15 to 20 rivets a minute
after they have been placed. The rivet it-
self, weighing about one-fourth as much
as the ordinary mechanical “blind” rivet,
has a charge of high explosive in a cavity
at the end of its shank. Onece in place, an
electric riveting gun weighing less than
five pounds applies heat to the rivet head,
and when it reaches 130 degrees Centi-
grade the charge explodes, expanding the
shank and setting it firmly. The explosive
charge can be regulated accurately to con=
trol the Expa.nmun ta 20 thousandths inch,

i -

Ectnc Ear” 10 Feet Long
Gives Sound Perspective

. "":"'.."-.I" t..lf

b
Innar kalmat gives axira p:-nlnhqm al battle Frant

“Reblocked” in a new shape scientifical-
ly curved to deflect bullets harmlessly, the
U. 5. Army's 1941 “tin hat” offers better
protectiol for the eves and the back of the
neck than the helmet worn by the Amer-
ican Expeditionary Foree of 1917. A spe-
cial inner helmet adds extra protection for
front-line trench duty, and army tank
erews are given an additional padding sim-

i1a1| to thrg.'l; of foothall headgear.

i

jﬂ% %élf—]..m:kmg Explosive Rivet “i:h dim::m t;in::hm:;&:llup di:: " ““: ;

-, o sensitive that it will pick up the smack %

T SPEEdS A‘“"p[ant Bm[dmg of two football players clashing together irf=

=0 One of the “bottlenecks” in airplane midfield, a mierophone with a 10-foot “ear”™
< % construction is the driving of thousands of introduces sound perspective io the movie

,r.: ._..-;‘ rivets, many of which must be installed in &nd radio field. It is being field=tested m?.;

PI-EI:E'El accessible from only one side, En- Hollywood by RCA engineers. Highly di-

=

;-f rectional, it has a pick-up angle of only 30
s :i degrees and can be swung easzily to focus
s 0 in any direction. It is mounted on a tripod
U, moving on rollers. Because of its long-

distance pick-up ability the perspective
microphone can be posted in the location of ==
a theater audience, or beside the camera
on the movie lot, thus eliminating the nE_‘::S‘

L2
£
[

) 4 cegsity of swinging booms and drop 5u5—t_,]
= pensions, The new microphone is effective
ol

——= " Rivet at right has been locked in ploce by explosion  through all frequency ranges. o
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Electric Wnnd Carvmg Machma Traces M

Home eraftamen with
no particular earving skill
can sculpture wood into
distinctive articles both
useful and ornamental
with an electric wood-
carving machine that
traces a model. Drawings
and pictures can be trans-
lated into wood sculp-
tures in mahogany, wal-
nut and other fine woods,

F '2- P ]
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The machine is equipped with a
table for carving flat work. By
adding a special attachment,
round work such as statuettes,
lathe work, ete., can be carved.
The machine will follow contours
of intricate ohjects in glass, metal,
wood, plaster or other materials.
Amateur shop workers can shape
with it such articles as book ends,

The “electric seulptor” is shown of werk, ot fop, with a veie and
sevaral statuettes ranged on the table. Below, notice the fidelity
with which the boy's pbnmgmph hos been corved in woad

wooden bowls and tableware,
name plates and plagues, jewel
or cigarette boxes, salt and pep-
per shakers, lamp bases and nov-
el jewelry,

|

Infrared Bulb ‘Fu"es Invisible Flash for Blackout Plcture

f_“—

Black-coated flash bulbs with which you
can take pictures in total darkness on in-
frared film have just appeared on the mar-
ket. Army photographers and newsmen
equipped with these invisible-light bulbs
can “shoot” pictures in air-raid blackouts
without fear of exposure of their light, al-
though as an extra precaution the camera
may be equipped with a visor shielding the
flash reflector. The blackout lamp, which
is treated and coated with a special black
infrared filter that dries hard and would
not bhe affected by ordinary chemical, at-
mospheric or mechanical conditions, may
find uses in darkened theaters, lecture
halls, erime laboratories and the like.

[ The average tree with an 18-inch trunk
may evaporate from 200 to EEH] gallons of

water per day. / ;'
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HUNTING NEw WEAPONS

chute-troop relense gear
by which 24 men and
their equipment can be
discharged from an air-
plane in six seconds, from
an altitude of only 85
feet? These are two ideas
brought in recently.

One inventor designed
and tested streamlined
and teardrop bullets that
have a flatter trajectory,
longer range, and greater
penetration than present
bullets, But this im-
provement may be too
late becausze the Army is
trying out a bullet with
four small tail fins that is
discharged without spin
from a smooth bore gun.
The bullet has two small

Blackout light, top, gives some il=
lumination invisible to bombers

é= Bullets of sireamline shape
fit .50 30 and .45 caliber guns

Madels of offset propeller and
of clustor |:lvnm|:J whoss unils
separate ond .Flr“i during fall

NVENTIONS for Defense” might be

o the subtitle on the office door of the

i - Crnsby‘ﬂesearch Foundation in Pasadena,
— 3 ~. Califormisi.—

In*the reception room of these private

i investigators yvou are apt to find, waiting

(TR for consultation, a landscape architect with
an idea for a new camouflage system in his
briefecase; in another corner, accompanied
by a bodyguard, a chemist with the for-
mula for a new super-explosive.

Even if neither invention proves prac-
tical, it will get the benefil of rigid tests for
the investigators never know when an out-
standing idea may be brought in. The

+ Crosby organization is financed by a group

- of men who chose this way to help defense,
and is headed by Larry Crosby, business
manager for Bing Croshy.

*  What would you think of a nonmetallic
cartridge that iz entirely consumed when
the bullet iz fired, thus speeding up and
simplifying automatic guns? Or a para-

14 : POPULAR MECHANICS
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Thros-inch anficircraft gun, one phose of
defense en which mventers are warking

copper skirts to prevent the gas
from escaping past it in the harrel
and iz said to have an 80 percent
imcrease in range and a 100 per-
cent inerease in veloelity over con-
ventional dezigns.

A method of taking time-expo-
sure photos from fast-flying planes
has been badly needed and it may
be that the answer is contained in
one deviee submitted to the Foun-
dation. ‘A time exposure from an
airplane sounds silly but the faect

[Cantlnuad ta poages 148)

NOVEMEBER, 1941

This stable gun rest and recoil mechanisem, with its sighting tele-
scope mounted in a tube under the barrel, i used in maoking
tests of the fire power of small armi and ammunition

15



7 §Le
Model Plane Guided by Line
Stunts in Loops and Dives

-.-',I:" .

‘§ Putting the plane through its poces with deuble fine
o Controlled by its operator with a 50-foot
3 line, a model plane can be put through a
] variety of stunts—hedge hopping, power
4 diving, spot landing and looping. The plane

e is offered in kit form, and will fly 50 or
more miles an hour. It has made a record
of nine conseeutive loops. All the neces-
sary parts except the engine, which is pur=-
chased separately, are furnished in the kit
and can be assembled in a day. A speed

N finder as included.

1955

" |Saw Blade May Be Set Sidewise
To Cut Long Panels

Wider use of an electric scroll saw has
een made possible by an improvement

L}

I

" that permits the blade to be set so it will
ol ;-E-ut at 80 degrees toward either side of the

5
-. .d-

16

frame. Thiz enables the operator to make
longitudinal cuts inside any length board
or panel without being limited by the
frame. The saw will cut to the center of a
board 19 inches wide, and the manufac-
turer points out that it is easier to swing
this saw around on a large piece in follow-

ing the design than to swing a long board

o bench type zaw. The blade runs at
79

strokes a minute, cutting so smoothly
that fro sanding is required.

L3gs
Inspectors Ride Tunnel on "Jeep”
Driven by Storage Batteries

With several hundred miles of tunnels
to inspect constantly in the operation of
southern California’s water systems, em-

ployees of thg_wﬂ__ﬁ_er and
mes

Power have built a powered “jeep” to save
ez walking, One of the tunnels

r

Electric three-wheeler for tunnel can havl three men

stretches almost fifty miles. Three men can
sit on the riding platform. The ecar has
three small rubber-tired wheels. Two big
storage batteries provide current for the
electric motor and twin spotlights in front.
It makes about fifteen miles an hour,

TRY THE TIME-SAVING INDEX

Yau ean ebiain additicnol informaotian quil:H:r
abouvt any cammareial preaduct deseribed in tha
Editarial pages by writing 1o the manufacturer ar
distribular wheie nome la listed in the Where-fo-
Buy-It index, Mate the page an which the arlicle
appedrs and furn fo the index, poge 4-A, for the
name of the maker or seller. To wave lime write
directly to him instead of fo vs. If no nome op-
pears directly under the indexed item, the product
is nat known by wi to be on the market. When
writing—3ay You Saw It in Popular Mechaonics.

POPULAR MECHANICS
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COne af the Movy's combat planss equipped swith
flonts undergoes a rovgh-woter |u11|:lin5 fest. A
new scowl bember rl#q.i-glnlﬁd for tha Hﬂ'i’!,l' iz zoid
te be superior to any similar plane in the world

Below gun erew mans an ontiaircroft woopon
oboord one of Uncle Sam’s fighting ships. Antis
oircroft defense is o subject receiving clows atton-
than from the strotegists of the American flesd

CHALLENGES
2“BATTLES




Thiz four-sngined patrol bomber of the Mavy parmits
keeping o close watch on America’s sea approachss, for
tha plans can range hundreds of miles out over the coean

Below, operating o seorchlight aboard a fighting craft.
Parsonnel of the U, 5, Mavy ix said to be the sgqual of,
perhaps superior 1o, that of any sea Fores In the world

-‘r u_]*_;_}.._,.,.-{m,.,?

By Lt. Victor F. ﬁlakaslna

03 havy (il
THEMEHDGUS[ pu:asmhll.ltgips that
lie within the airplane as a meth-
od of attack are not being overlooked
by the United States Navy.

Thus today our country's defense
program calls for 15,000 combatant
planes and a fleet capable of fighting
in the Atlantic and Pacific at the
same lime against all combinations
of enemies.

That remarkable results have heen
achieved in the present conflict is
recognized and our experis are
studying theze results, For instance,
the torpedo plane, invented by our
own Admiral Fiske, has been used to
advantage, especially in closed har-
bors against Italian ships lying at an-
chor, Diving in and discharging their
torpedoes before wvessels could get
under way or were even aware of
their approach was a great accom-
plishment in erippling major ele-
ments of Mussolini’s fleet.

Value of the airplane has been fur-
ther emphasized by the part played
by torpedo and bombing aircraft in
the spectacular chase and sinking of
the German battleship Bismarck,
crippling the vessel and retarding its



A
speed so that it fell victim to
British surface crafi.

The recent victory of the
Germans in attacking suc-
cessfully and taking the Island
of Crete in twelve days virtu-
ally by the employment of
airpower alone, gives pause
also to the naval strategist of
the future. It seems fo prove
conclusively that to defend
advanced bases—and Crete
can be considered as such—
defending aireraft must be of
nearly equal weight to those
of the attacker in order to
prevent effective landing of
troops in great numbers from
above the earth.

The sinking of the Bismarck
iz not regarded by naval strat-
epists as proof that battleships
are obsolete or can be sunk
from the air, To the contrary
the crippling of the Bismarck
from the air resulted in her
loss later because of the gun-
fire of superior numbers of
surface ships. The German
strategy of sending the Bis-
marck to sea almost unac-
companied can now be said to
have been poor, but it is cer-

Here is an inspiring picture for ony Americon—the Salt Lake
City, ono of aur farmidabla surfoce fighting craft

Balow, parachule jumpers entering nenrigid airship—a blimp
—during the MNavy's experimeants with medern wer mathads



Alr pawer af sea—itha big aircrafl corrier Sorolega

Balew, farmation of Hnu-r Plun.“ ranging evaerland

L

tain from reports that she took a ter-
rific amount of punishment [rom
vastly superior forees before sinking.
The lesson to be learned from this
engagement would seem to be that
had she been a unit of a fleet con-
taining a dozen or more Bismarcks
and sufficient covering aircraft, the
position of her type as ruler of the
seas she was built to protect would
be scarcely open to dispute.

Similarly, the Crete invasion does
not prove that units of the British
Heet, which were unsupported from
the air, practically, are in any way
obsolete. These ships of war did pre-
vent water-borne transportation to
the island and had aireraft support
been available, the Germans un-
undoubtedly would still be knocking
at the door.

So, in the present organization of
the United States Fleet the battleship
remains our first line of defense. Of
course, complete coordination of sea
and air power is necessary to achieve
victory in any modern naval engage-
ment that invaolves all types of cralt
in large numbers. Recognizing this,
the Navy has always insisted that its
gir officers not only have a knowl-
edge of defense and attack in their
own firmament, but that to earry out




missions of scouling, screening,
spotting, horizontal and dive
bombing, and attacking with
torpedoes from the air requires
a working knowledge of sur-
face vessels and their potenti-
alities. Therefore the naval air
arm must at all times cooperate
with the fleet from carriers as
well as from shore-based avia-
tion centers, alwayvs cognizant
of the probable tactics, strategy
and strength of all tvpes of
naval .-bhips.

The striking power of air-
craft and their great speed, ever
increasing the dangerous ele-
ment in surprise attack, is thor-
oughly understood. In con=
gequence, control of the air
becomes a matter of absolute
necessity in a fight between
equal or nearly equal surface
forces. The modern sea battle
would find our own aircraft
engaging those of the enemy

long before the gunhire of thep |

hig ships came into play. Real-
izing this, and the importance
of aircraft support to the fleet,
the 130 building program

One of the Mavy's alder type planet abeve the cleuds on training flight

Below, division of American battleships firing heavy guns,
U. 5 Maovy gunners are regorded os the world's besd




1* LA wer

f

- J ) =
\WFJ OFF WHEN NOT IN USE '

L9253

Kseping phons workch oboard one of
our fighting ships, The Mavy ls regard-
ed as prepared for ony emergency
—and i growing sironger every day

craft spotters could judge the
patterns of falling salvos and
transmit to the ships of the
fleet the proper changes in
range and deflection to
achieve direet hits.

That the airplane does hold
a challenge for surface vessels
is fully acknowledged, so it
has become expedient to pro-
tect American combatant
ships above decks in order to
resist better the effects caused
by dive and horizontal bomb-
ing aircraft. Exposed equip-
ment, such as fire-control in-
struments and range finders,

called for more and better aireraft carriers,
constructed in the ratio of two-to-one over
other types of combatant wvessels which
were to double our navy in size and give
us a two-ocean fleet,

Control of the air as a precedent to sur-
face action would allow our aircraft to
harass the enemy. Torpedoes launched
from planes, as well as destroyer squad-
rons, would attempt to force opposing bat-
tleships to turn from their course, throw-
ing the big guns off their targets, It also
would permit bombing and aireraft spot-
ting of falling shells, the latter a develop-
ment since World War No. 1. After the
Washington Disarmament Conference of
1922, which had as its major contribution
to peace the ten-year

aboard ship must be armored

%against splinters. Thicker
upper and lower decks on major units must
be =0 designed as to assure heavy bombs
bursting outward and upward, rather than
entering fire rooms, ammunition-handling
rooms, magazines and oil compartments
before exploding. Resistance to the bomb-
er and the torpedo plane also demands
rapid-firing antiaireraflt guns, and plenty
of them. Mounted in series, much as the
British pom-pom has been used effectively
in pouring metal into enemy planes, these
guns ecan shake the attacking plane from
its course and target.

On the other hand, our strategists find it
advisable to improve constantly our naval
aireraft, armoring the planes against at-
tack, equipping them with selfsealing gas-

battleship building
holiday, the angle of
fire of pur turret guns
was raised. This re-
sulted in inereased
ranges which would

find projectiles drop- I
ping beyond the hori-
zon and the vision of
OUr oWwWn gunners and
ship's spotters. With
control of the air, air-

U.5ES. Gleoves, another
| kord-hitting surfecs wei-
sal, smopped at @ speed

of 35 knots
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oline tanks and devising ways to
make them faster and give them
fire power superior to those which
they might encounter, One im-
portant ship in the air arm is the
giant patrol bomber, capable of
ranging thousands of miles and of
carrying large loads of bombs.
Another, just announced, is a new
but smaller craft, a scout bomber,
which is regarded as faster, more
heavily armed and capable of
ranging much farther afield than
any similar plane in the world,
At the time of the first World
War it was generally believed that
four direct torpedo hits placed in
particular spots of wvulnerability
would be necessary to sink a bat-
tleship. Improved designs in tor-
pedo “blisters” and inereased
thickness of armor belts have
swelled this figure. The exact ef-
fect of torpedoes, bombs and shell
fire on the Bismarck will be stud- &5
ied with interest by the naval ex- 70 o L g e
i H ww of big guns on an Americon i ur axhips ars
E:E;Smfs m;;limt e haarvily ﬂl"l'l'lll:ﬂl'lﬂ armorsd, bl slowaer Ihnnnﬂuu of tome :uull-nm
The importance of the aircraft
carrier seems to be growing rap- Below, closeop view of a Navy plans on o routine training flight




In lpiring wimwy af tha Eﬂiﬂlﬂgﬂ' -
aircraft carrier—during a spaed irial

Wings For the fighting craft of the
United States, as well ai ather na-
tions, in Morth Americon Aviatian
plant. This cablorful pictures is repro-
dueed fram o notural-color flm

idly, In addition to the Navy's large “mother” ships car-
ryving as many as 72 planes, American merchant ships are
being converted into small-size carriers for escort or
patrol work. These vessels are scheduled to carry about
15 planes. Within 90 days, a merchant ship's funnels can
be moved to one side, a r1i;.;h1 dieck installed and other
changes made to complete the conversion. As patrol
craft, these small-size carriers would be able to send
planes aloft to watch for submarines and enemy surface

ships, covering a vast area of the
|_||,-|'-.,;:||_'_-, surface, Onee :--r.lu1.|;1'q.|. '|r:-.'
the patrol ship's planes—scout
bombers, for instance—the sub-
marine would have difficulty in
escaping because the aircraft
could attack immediately or call
in other ]r].'_;m._-:_-'. ey 1!|'-:|l_:- destruc=
tive bombs,

To the oft-expressed opinion
that air power is greater than sea
power, Seeretary of the Navy
KEnox says that this is no time fo
argue over the relative merits of
one against the other, that it is a
time to build more battleships,
more planes, more submarines,
rrilizsers i||'.-:_’| I']-FF‘"I'I'I.'I_'..'I"'I'H. that .;.!

(Confinued to poge 176)
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PUkEhGﬂif Game Teaches Drwmg Accurac?

Golf and poker are combined in a
new kind of target-practice game
that induces the golfer to place his
shots carefully, The target consists
of large playing cards in the four
suits ineluding the Ten, Jack, Queen,
King and Ace, and the player
“draws” a hand by driving golf balls
at the target. Cards are made of cold
rolled steel twenty by thirty inches,
and are placed 50 wvards from the

players, A smaller target is avail- /

ahle for hackyards or basements.

Working Model 'of Truck Used as Salesman’s Sample

As a “demonstrator” of its big trucks, a
Los Angeles manufacturing company has
built a scale model complete in every de-
tail except that its power plant is electrical
instead of having the usual internal com-
bustion engine. It has ecight rear and two
front wheels, all equipped with brake
drums, and there is the standard chain
drive used on its larger trucks. The for-
ward rear wheels are on a “walking beam”
which adapts to the roughest roadway.
Even the transmission and differential are
perfeet copies in miniature,

[ See index, page 4-A, to find where to buy
articles described in thizs magazine. Sav

You Saw It in Popular Mechanics.

NOVEMBER, 1941
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T Cords of highest volue are
arranged noearest conter of
target and the ones which, © )
are hit by a player are uvied
to moks vp his poker hand

Te hit the target fram tes 50

yards distant regquires acu-

racy instead of mere power,

making ployers toke pains
in placing their shois

Drivan by an eleciric motor, this minioture is others
wh# an exact copy of a big ten-wheel truck
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. CRIME LABORATORY

*- LACDER RACK

..

£5
o
o

X-RAY FOUIFMENT COMPLETE
TO IMEPECT PACKAGES FIRST-ARD
FOR BOMES . EQUIPMENT

FOO0 SUPPLIES AMD
EMERGERCY RATIOMNS

ASBESTOS SLITS

DARKRCHM

o f
""j ¥ ROPES AMD

S CRAPPUNG | SN
=B HOOKS
0

MY DRALLIC i

JACK FOR FULMOTOR,

LEVELIMG | ONYGEM TAMNES
1 CUTTIMG TORCHES

!
2 |
SHOWELS, FLARES CLOTHIMG,
F.E‘:I WRECKING ECHMPMENT PORTABLE RADID UMITS g
} FRESERYER:
F\‘ SPEEDBOAT
SEARCHLIGHTS AAUSITION BACE FIMGERPRIMT DEFT.
o SUBJECT BEIMG FINGERPRIMTED
. VENTILATOR OPERATES
\} SEARLHLIGHTS
TELEPHOME z & sgcrat weopon for combatling erime sean will
5 MOVIE CAMERA be raody for use by low-enforcing ogencies of
, tha State of IHineis. It is a oime detection lob-
b arotery mounted on o 30-foot truck chossis and
": MACHIME it will ba monned by axpert technicions ond
: i investigolers, On these two poges are drowings
‘e) which show how the mobile |l:||'.mrurt|r:|l willl pra-
= vide full investigative coveroge for fires, flocds,
R | ol explosions, termodoes, cool mine disosters, riots
B and crimes of viclence throvghout the state. [t
has a hydravlically cantralled torret [soe dross-
3 inﬂ at boaftam, beft) which is coperated frem o
BOTATES Bullet-resistant cab in the wnit,. The turret I"i‘.:Ei-
AMD LFTS four foet obove the roof of the wehlels, provid-

TURRET ing a paint from which on officer may command
and diract a force combotting o rict.  Guns,
camaras and searchlighis con be aimed and
gperated through pors in the furref. Among
the 1,200 ltems with which the lobaorotory is
aguipped are o speedboot, oshastos suits, show-
aly, Flares, pulmetor, oxygen fonks, culting
larches, X-ray sguipment, fingerprint equipmeant

SWITCH-=
BLARD

u BA H e STEEL DOOR and iy othars. Tha EuLl-ururul'r H bu:r'lg bwllt
Ef;: E.I'E:--\.D'? ,:.r:q?t.n "':-._F'I"_'IEAUU-: @l the direction of Gaverner l:lw'ig|11 H. Grean
A USITEORN HOIETIMNG SHAFT and under the swpervislon of Directer T, P, Sulli-

van of the linois Department of Fublic Sateny

26 POPULAR MECHANICS



ON WHEELS

COMPLETE
BALLIETICS
EQUIPMENT

CRIME DETECTION HIGH-POWERED
CHEMICAL SLARCHLIGHTS
LARBDEATORY

TaKING
MOTICH PICTLRES

MACHIME GUM
CPERATOR

CPERATES
TURRET

FHOML

BULLETPROOF HLASS
FORTHOLES

! EEVOLVIMG AND
;?]I" ELEY ATIMG TURRET

MOULAGE RCOM

SUSRICT BEING GIVEM
LIE-GETECTOR TEST
TWOWAY RADIC
AND S0UND
PRCUECTION RO

SWITCHBOARD
AND GEMERATOR

The anticrima loborofory olse houses o chemicoi

outfit, wliraviolet and infrared roy cquipment for
examining bloodstoin: ond similor evidence, mou-
loge motericls ond complete ballistics egquipment

HyDRALULIC PACK FOR
LEYELING OFERATED
EY DRIVEER |4 CAB

and o e detector fer the guestlaning af suspocis.

O feoture of the vehicle s @ fouwr-point I-.-,.-d.rnulic |'ul:k sy vlem,
operated from the driver's cab, which will leval the |n:t|:|n:|1'l:|1-:|-r"'
ewen Wwhen il 1§ parked an on incline. In addition e keeping tha
wehicle level while chemists and others woark instde, the jocks could
be emplayed 1o roise the turret 1o the level of windows in o barri-
caded building in which criminals hove token refege, or fo elevate the
comeras fo a level for better photographs of o oime scene. At wpped
right is the turret-operoting mechanism; ot bottom is an illustration of
howr the hydrovlic jocks moy be used to lvel the loboratory on an in-
cline. & powasrful sngine will ﬂi--e 4@ fop spoed of 45 miles per hour,
enahling the loborotory ond its crew to reach any port of the stale

within a few hours ofter an emergency coll hos been reosived

NOVEMEER, 1941

HOLISES
TURRET
ELEYATING
ARID
REVOLNVIMNG
MECHAMISM

REVOLYING
LOUD SFEAKERS
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By Lt. Col. Stanley M. Umstead

L. Army Air Ful'tn_l.‘_,_-
As Told to Thomas E. Stimson, Jr.

ﬁ-—@HE day recently I climbed into the

cockpit of a small trainer, opened the
throttle, and pulled away from the ground
on a routine test flight.
The next day I was sitting in a space the
size of an ordinary living room, with wide

25

s Loi, Whae/
/controlled a 130-horsepower engine. To=
"“day the throttles in front of me had charge

Pegl
TESTING THE WORLD'S

t A tiny army fighter plans nes-
tles beneath @ wing of the big-
gest bamber of them all, the B-19

= At the contrals of the dread-
nnuglﬂ i L. Cal. Umitead, the
outhor, with his chicf of crew

windows all around me.
Six other men were 1re-
clining in comfortable
chairs. It was a vastly
different place from the
cockpit of the little train-
er, yel my job was ex-
actly the same. Open the
throttles and pull away
from the ground,
Yesterday the throttle

of 8,000 horsepower. The engines would
drag more than 50 tons of airplane into the
air when I opened them up.

Or would they?

This was the largest airplane ever built.
Like every new design, it was bound to
have “bugs” that can be found only by try-
ing to fly it. The only way to find out what

POFULAR MECHANICS
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Inspecting the “'skyscroping” toil surfoces of the B=19, The rudder nlone hos 237 square feet of
movable surface. Huge as it is, Colonel Umstead believes it is but the forerunner of far larger
planes of 500-pasienger copacily, or greater, which will be built when there it & need for them

NOVEMEER, 1941
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Test engineers on shyicraper scoffolds are
running vibration tests on tail grovp fiops

would happen was to try it. I pulled
open the master throttle and the un-
even rumble of the four power plants
30 feet behind me broke into a steady
roar. The brakes were released and
we started down the field.

In a moment we had flying speed
and were ready to elimb, so I pullad
back on the stick. Mothing happened.
I pulled back still more but we stayed
an the ground. Then, finally, we lift-
ed. There was a flat spot in the ele-
valor controls, evidently. It was a
little detail that wouldn't take long

30
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With an B,000 harsapower rear, the infani giont of
the Army Afr Ferces takes to it element for o test

to correct but it was enough to give me a
momentary flutter.

Up in the sir I received another surprise,
The monster B-19 was handling as easily
as a smaller airplane. Although the wing
ig a tenth of an acre in area and the control
surfaces are correspondingly large, the
“big experiment"” was easy to fly. There
was a wide grin on the face of Col James
G, Taylor, the man who Arst proposed
building the great ship and who was sit-

Grownd :hlu:l:lpg maonifold oxhoust pressuras and col=
ibrating ceckpit instruments just before o test flight




T Troops morch post the B=19 os it
feits on an army air field in Califarnia

ting in the navigator's chair on
this first flight.

There are a lot of things
about such a large plane that
can't be foretold in wind tun-
nel experiments and ground
lests. For instance, would the
great holes into which the
wheels retract in the wing have
a bad effect during take-off
and landing? You could almost
park two autemobiles in each
space. There was no telling
whether these air traps might
set up dangerous turbulences,
We didn't want to find out on
this first flight because
there were too many oth-
er things to be concerned
with, so for the first hop
these compartments were
sealed with plywood and
we flew with the wheels

~down. Later it turned out
that the open wheel
spaces have no appreci-

_able effect on the plane's
performance.

It takes two to two and
a half months to run tests
on a plane like this, of

‘which possibly only 30
hours are spent in the air.
FThe rest of the time is
“eonsumed in making the
changes and adjustments
{Continued fo page 173}
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The air throbs with the beot of four 2
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Origpowe

#5. Here

the propellers of two right witig metars flash in the sen

Engilasers gaihar arcand aes of the glont whesls fo tnspect It olter
exhaustive braoke tests. The 24-ply tire s eight fest high
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g E*I? ﬂ € that b ed in the ordi 1
- may be used in ordinary electric
H'E:Eldllght Dammg EE lamp socket produces a wealth of ultra-
Helps Me.nd Stnckmgs violet and infrared radiation. Called the
G-E Mazda RS sunlamp, it consumes 275
watlts and operates on 110-125 volts and
50-60 eycles. No external transformer or
controls are needed. Within the lamp is a
special tungsten filament supplying infra-
red rays and controlling operation of the
mercury arc that burns in a small quartz
bulb and provides the ultraviolet. Made of
special glass thal screens out unwanted
rays for which users otherwise would re-
guire goggles, the bulb is hermetically
sealed so dust, dirt and moisture ecannot
reach the reflector,

922
Venetian Blinds Convert Porch
Into a Living Room

Weatherproof enclosures of Venetian
tvpe can be installed around an open porch
to convert it into another room—a living

Dorning eay with light in rase thews up small holes

IMluminating the sock from within, a
lighted darning egg now available helps
the housewife turn out a neater job. Worn
spots and the tiniest holes are shown up
distinetly by the light which also makes it
eagier to find threads that should be
“eaught” to produce neat repairs. The egg,
made of lightweight Tenite, has space for a
battery and a bulb whose light shines

:,t]'lmug'ti the translucent top.

Self-Reflecting Sunlamp Bulb
Works in Ordinary Socket

With all the necessary operating parts— ':
1~ +built inside, including a mirrorlike reflect=
Jj.ng surface, a seli-contained sunlamp bulb | §

Opan porch becomes en extra reem when metal
_ blinds, contralled by crank, lower right, are in:rn]hdig

room or sleeping reom. The fireproof™,
“blinds™ are made of metal, and controlled
by cranks to let in air and light. Built i
various sizes, stvles and colors to matchey
the house, the enclosures are also made tu‘-]l
y fit the door, and are provided with remov-
able metal-bound sereen and glass p:l.ll[‘.lﬁl"'-i-
for year-around use. }
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Biggest Water Wheel Hamesses Grand Coulee

Installing the first giont woter-wheel generotor ot Grand Coulee doam, which delivers 108000 kilowatts

Pent-up power of the waters behind
Crand Coulee Dam, man's mightiest struc-
ture, is being harnessed 1o three gigantic
generators—the largest water-wheel gen-
erators ever built in the TUnited States.
When engineers turned the valves to let
Columbia River waters spin the first of
these wheels, 108,000,000 watts of electric
power began flowing at the speed of light
over a new 230,000-voll transmission line
to Bonneville Dam. There a transformer
steps down its ‘l.-j?ltﬂg Q_zu'u:l the power flows

on to operate a new aluminum manufac-
turing plant at Vancouver, Wash,, and
other industries of the Pacific Morthwest,
Each of these generators—the third is
acheduled to be operating by next spring—
iz rated st 108,000 kilowatts and is driven
by a 150,000=-horsepower water wheel tur-
bine. The generator housing is 45 feet in
diameter and 24 feet high. The 1,000 tons
of parts forming each generator required
38 freight ears for shipment from the West-
inghuusu plant at East Pittshurgh, Pa.

Truck Shdes Steel Fingers in Grooves to Pick Up Load

Eight large sacks can he picked
up at one time with a specially de-
signed truck without touching the
stack by hand. At the lower front
end of the truck are six long steel
fingers. These are spaced to fit
down between two-by-two inch
boards nailed two inches apart on
the platform floor. When the bags,
bales or boxes are stacked up
across the two-by-twos, the truck
fingers can be slid in the grooves
beneath them and the load picked
up by tilting the truck backward.
By flooring the unloading plat-
form similarly the truck can be
unloaded in the same manner,
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Steal ﬂngﬂn slida In spaces between boords to pitk vp load
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1 Shooling aerial molion pl:l'um through an eirplons window
Here are some comeros used by U. 5. Army Air I-D.I'H'I,E tall are
in center s large-scale 'ﬂ-lﬁiﬂ camera with telephota lens

l

e

 AFRIAL

l_'li.]']':". tactics have
) ed aerial phc
a poinl where a pl
be shot, de
inted in five

I'.lh ERTVETS

rmy Air Forces or-
1 the First Phe

'|l']|.Iil|.:|I'J.I'l'l—".".' ]

fwin=engined Bee
pl wilt with special
camera mounts. In addition,
there are othe |
ic units conn
hombing and observa
otthts.

The research of Lt Col

George W, Goddard at




MAPPING fo: MODERN WARFA

Wright Field, and others, has
given America’s new army
one of the most advanced
aerial photography and map-
ping techniques in the world.
The tactical advantages of
quick photography are ohvi-
ous, Suppose a ground troop
concentration 15 expecting an
attack [rom an enemy on ils
right flank. Then suddenly
the commanding general is
advised that the enemy is as-
sembling mechanized units
on his left lank for a surprise
attack at that point. Prompt,
accurate information on the
truth of this report is abso-
lutely essential while he still
has time to dispose his troops
(o meet the new threat.
Obszervation planes are di-
rected by radic to obtain
guick photographs of the dis-

MNight oerial photo of Mew York Ciry
maode by lotest methods

1

NOVEMBER, 1941
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‘I.P.rmr Air Forees comeraman toking phofo
'Il1r|:|lug|'| side of plone with ebligus eamers

Tessing the metal tube, which contains a fin-
| ished print, over side af the camera plane

:
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position of enemy troeps on the
left flank and to drop prinis im-
mediately to field headguarters,
Within the space of a verv few
minutes the general has definite
proof, substantiating or disprov-
ing the zecond report.

Most important factors in the
Air Forces guick photography
methed are: (1) a compact pro-
cessing tank with four compart-
ments which may be installed in
any army tactical ship larger than
a single-seat pursuit plane; (2) a
gpecial type of eut film holder de-
gigned by the photographie labo-
ratory which iz used continuously
a3 a camera holder and a process-
ing holder; and {3) a small but

T John Honcock, project an-
gineer on Air Forees quisk
photography werk, making
picture from rear cockpil

Huge %-leps mapping camera —+ r %

which i3 houled fram pheots ! z
Inboratary to plane an spe-
gially designed d=whael truck

L. Cel. George W. Goddard
with flush bambs of the type
used in moking night photos
remearkable for their detail

highly efficient printer operated
in a lightproof zipper bag.

Let's follow Army photogra-
phers at Wright Field and see how
they make a “guick photograph.”
They take off and Ay high over an
airport which they have selected
as their pictorial cbjective. The
pilot swings the plane over the ob-
jective and the cameraman “fires™
his 20 or 40-inch telephone-lens
camera, designed for making ob-
ligue intelligence photographs.
Incidentally, he doesn’t have to
focus his camera. He is far enough
away from the ground so that the
camera has a fixed foeus, at infin-
ity, except for infrared film where
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a special focus is required. All he has to
worry about is exposure and lens opening,

As soon as the exposure is made, he takes
the holder from the camera and immerses
it in the first section of the tank. He pulls
the slide up out of the holder so that it
sticks above the tank and uses it as a han=-
dle to agitate the holder in the tank so that
the negative is fully treated in the devel-
oper for one minute, Replacing the slide,
he refnoves the holder and transfers it to
the second section of the tank, where it
gets the same agitating process for 15 sec-
onds in a “stop bath" solution. The nega-
tive then gels 70 seconds in the third tank,
a “fixing” solution, and a S-second water
rinse in the fourth tanlk.

Incidentally, each section of the tank
has a nonspill lid, so that the plane can do
any ordinary maneuvers without spilling
chemicals. The tank is jacketed in an in-
sulation material one and one-half inches
thick, which is electrically heated to a
constant temperature of 73 degrees.

After its rinse, the negative is gquickly
sponged off with a rubber squeegee, like
those used by window washers, to remove
extra moisture, and is then ready for print-
ing. It is placed on the printer contaet sur-
face, and covered with a sheet of transpar-
ent material, to keep the printing paper
from getting wet. The sensitized paper is
taken from a container and placed over
the negative, and the lid is brought down
to make the exposure.

To the trained photographer there is
nothing unusual about this procedure, but
it must be remembered that the quick-
work photographer has his arms thrust
into that black zipper bag, and is doing
evervthing blindly—with his laboratory
moving at 300 miles per hour.

As soon as the print is exposed, the pa-
per iz placed in a holder similar to that
used for the film, and is speeded through
the same four processes of developing,
stopping, fixing, and rinsing, L

It requires a total of two minutes, 35
seconds to process the film, 30 seconds
more to squeegee it, and from 5 to 10 sec-
onds for printing. Now it takes 20 seconds
to develop the print, 20 seconds for stop
bath, 15 seconds for fixing, and 5 seconds
15:-1' rinse. The time totals 4 minutes and
15 seconds! Wright Field officials have
clocked the complele process many times
in under 5 minutes,

(Continued fo poge 164)
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Super-Flexible Air Hose
Bends Without Kinking

. ':'-\-\.\‘
Almaost tied in o knot, the oir hose refuses to kink * *—

that the half-inch size can be bent to
three-ineh radius without collapsing or -
kinking and shutting off the air supply.
Designed for use with pneumatic tools
where minimum weight and ease of han-
dling are desirable, the hose will stand
wmking pressures of 80 to 125 pounds, It
is mndp of oil-resistant rubber.

el Ifr.l 5
Clamp Holds Shoe of Any Size
In Firm Grip for Polishing

Shoes of all sizes from a child's oxford to
military riding boots can be held in a port-
able clamp that facilitates polishing. A
bracket is supplied for fastening the clamp
permanently to the wall. The clamps are
adjustable quickly to a sole of any size or
shape, and the rear elamp is tightened with
a small cranlt,

S0 flexible is a new lightweight air huaier%*

Clamps on wall hru:h-'l Iul:l shae tight For polishing
"1 f -- E: I;l;__f_'L- I-'L&'E"L""'{:- 3-?_.
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Gun Cage Is Ready for Breaks on Lion Farm

f | I it 2 movie lion, enjoy basking in its
: s L wartmth oma |_'||||I;|:]3.' -:'|:,|_:,:, The over-
sized lamp is also used when one of
the lions get a shampoo, Qut on
the grounds of the farm is the wire
gun cage, just big enough for two
trainers and their rifles. It is ready
for instant use if a lion should
break loose intoe the open barm

If & lien should go en o rompoge, hero's
how the taged tiflamen go inte oclion

T Aladdin of the movies takes an artifi-
gial sun both from the vitroviclet lomp

E'l,l,i'l ll.lr.“l:lﬂ .i.ll:ll:l :"_:I.JI:I 1';|:-.E('H H e =
two of the necessities of life on a
lion farm; Lions are just as apt

': to eateh cold in rainy wealher as
td are human beings, so the sun
by lamp has been installed at Gay's
. Lion Farm in El Monte, Calif,
3 and I}Jjg fellows [IkEAtaddin, the

s o et a3
2 mﬁ Child’s Track-Laying Tank Climbs Over Small Obstacles

e, _ Children can imitate “panzer”

warfare with a new toy tank of
the track type that packs dummy
guns and ean erawl over ditches
or small obstacles, and can he
steered in a complete circle with-
in a small space. Operated either
by hand or small gasoline engine,
the tank is large enough to hold
the average size youngster. The
power model runs at a fair rate of
gpeed and, according to the manu-
facturer, ive cents’ worth of gas-
olipe will last four days,

7732 ——
Tornadoes Given Blame -
For Hurricane Damage

The destructive force of a hur-
ricane is laid to a series of turna—i
does that accompanies every se-3™
vere tropical storm, in a theorw

advanced by the Rev. Eulogi

Vazquez of the Jesuit College of
Cienfu This conten=

2 - - Eg0s
Youngster con drive this toy wor fonk in blitzhrieg feshien tion Eﬂd_un observations that
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indicate the presence of whirl-
winds, varying widely in size and
intensity, when hurricanes strike.
In the path of one hurricane trees
were twisted spirally, the usual
result of tornado winds., The
windsz in a hurricane are intermit-
tent, comparatively calm periods
following dangerous gusts, and
the wind changes direction guick-
ly. Ohservers also told of ground
being drenched by salt water,
which Father Vazguez staled was
probably sucked up from the =ea
by tornadoes. To support the the-
ary further, a graph was produced
showing a rapid fluctuation of
barometric pressure during the
passage of a major Cuban storm.
It was reasoned that sudden drops
in the barometer were caused by
successive waves ﬂ&lul'l]ﬂﬁw'ﬁ-
[ S _ll'l?I /
Bomb Nose Pointing to Sky
Is an Air Raid Shelter

When the siren shrills its alarm
for a practice air raid in the Dutch
East Indies, the natives run to-
ward What appears to be the nose
of a gigantic bomb, pointed sky-
ward. In reality it is a spacious
air-raid shelter of a new type, its
curved roof designed to let bombs
bounce or slide off harmlessly,

NOVEMBER, 1941
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Wooden Tower Guards Antenna
Of Television Station

Installing the lodderlike antenna in ity weathe h s
' E E-u}..-arf':?:n :ﬂ: . 2
To guard the antenna of General Electric's tele-
vision station, W2XB, from Tain, sleet and snow, a
special wooden house has been built atop the 128-
foot tower on the studio grounds at Schenectady,
N. ¥. The ladderlike antenna it-
gelf iz made of brass tubing and
copper bars. From it the televi-
sion waves will be relayed to the
iransmitting station 12 miles away
in the Helderberg mountains. The
weatherproof box protecting the
antenna is 13 feet tall, four feet
squage, .y
i ]

Plastics to Replace Metal
In 1942 Refrigerators

There will be more than 50 plas-
tic parts in your 1842 electric
refrigerator, a survey of manu-
facturers’ plans indicates. The
average 1941 refrigerator has 39
plastic parts, and more will be -
used next year as the industry
seeks to reduce the amount of

L
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Soldier ‘Hikes' on Treadmill machine on the keys of which the operator
z i strikes a syllable at a time much as a pian=-
To Test Vitamin Values st sirikes chords. Called a “syllabic type-
T writer” by itz inventor, the portable ma-
' chine operates quietly and employs no
code, using only letters of the English
alphabet and spelling the syllables as they
sound. For instance, in 13 strokes the name
and address of the president would be
written thus: FRANK LIN D RO ZE
VELT WASH ING TON DC HYD PARK
NY. Vowels usually appear as in normal
spelling except that the silent ones are
omitted. Spacing between words is auto-
matic and dees not require an extra oper-
ating stroke. The words are recorded one
after another on a narrow strip of paper
EIId arec E'EE:H.}." IE'E.EL
PR3
Lawn Edger Propelled by Handle
Cuts Under Foot-Pressure
Eliminating the necessity of bearing
down with the hands, a new-type lawn

edger may be operated without getting

! i 4 - -\,,
Soldior walking treadmill o fest effeck of vitomins

To help determine the value of adding
vitamin concentrates to army fare, one
saldier marched the equivalent of untold
miles on a treadmill at University of Min-
nesota. Before each long “hike,” which
lasted 1% hours, he was dosed with vita-
min pills. Electrodes strapped to his chest
ﬁ'BG_I'.;II.I:]]_Ed heart action. “ypeauaes .-1___.'|E.'—r"':.1 o

il II

g ] | 4
©  Speed Writer Types Syllables
N In a Single Stroke
14 7 Legibility of typewriting and the speed

=y Tof stenography are comhbined in a writing

A

ty (P i .
o ™ Gardener slonds on edger and propels it with handls
BIts blistered hands and aching back muscles.

: Adeqguate pressure for cutting is obtained

= by standing on a little wooden rest. To
propel it you pump the handle up and
- down and thus, through a gear arrange-

ment, a friction wheel that rests on the
concrete at the edge of the lawn is turned

Fost typing machine writes o syllable at a time and provides traction.
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"l"'IIIT{TY feetl below the surface
the two underwater men were
swimming leisurely along the edge
of the brown kelp forest. Sudden-
ly one of them sighted a red Gari-
baldi perch and with a kick of his
swim fins he was off in pursuit
The perch dived for the bottom,
moving frantically in a desperate
effort to avoid this strange invader
of its element. But with a flick
of the spear the fish was captured
and the two divers rose to the top
with their quarry.

These underwater adventurers
belong to a small group which has
learned to live beneath the sur-
face for minutes at a time. Com-
posed of expert swimmers and
divers, the group engages in skin
diving, so-called because only
bathing trunks and water glasses
are worn instead of deep sen div-
ing outfits, Iis members hunt sea
animals in their native eclement,
on equal terms.

The sport is a hardy one calling
for plenty of courage and endur-
ance. Along the coast of southern
California ne more than 50 life
guards and expert swimmers
practice it

In spite of the beauty of the sea,
danger lurks in the shadow of
each rock and behind every clump
of kelp. Once when Searle Ben-
nett was striking abalones from a
rock, twenty feet dowmn, his short
iron glanced from the back of a
shellfish and jammed sideways in
a rocky hole. Bennett was trapped,

NOVEMEBER, 1941

T Back from an underssa trip, o diver wearing a face
mask breaks the surfoce to exhibit a captured lobster

Carrying his air line, o helmeted diver returnt through
1 the surf after an exploratory walk on the ocean bottem

—




for the iron was tied tightly to his
wrist by a short length of stout
cord. He got down on his knees
and reached in, trving to free the
iron bar, It wouldn't budge. By
that time he was desperately
short of oxygen, But with a final
surge of strength he wrenched at
the bar and broke it free, then
roge to the surface. To avold that
hazard, some divers now attach
their irons to their wrists with
rubber bands. Others wear
sheath knives,

Another diver, chasing a hig
lobster into an underwater cave,
was slammed against the rocky

T The madern Meptuna and his trident emerge
from the deep, bringing back to the boat o fish
he haos speored on his underwoter sxcursion

Two divers, one with goggles and the othor o
" face mask, put en their rubber swim fins, which
“incraose their speed and power in waler —

Down ga o pair of divars for @ loak at life in
the ocean, their rubber fins Bashing grotesque=
Iy oz they submerge in surface dives

i

roof by an unusual surge of wa-
terr and knocked unconscious.
Fortunately the wash of the sea
drifted him back through the
entrance and the air in his lungs
Aoated him up to the surface
where he paddled feebly until
his companions pulled him into
the skiff.

Abalones, lobsters and a dozen
varietiegs of fish are the game of
the underwater swimmers. With
his iron a diver can strike three
or four abalones from a rock,
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gather the shellfish in
the crook of an arm, and
swim up to the surface.
Lobsters are chased to
their rocky lairs and
pulled free. After dark
they can be trailed along
the sea bottom by the
phosphorescent gleam of
their eyes. Hig lobsters
up to 20 pounds in
weight, too large lo be
taken ashore under the
game lawsz, are brought
to the surface for in-
gpection but only after
a struggle. Most fish
gre more curious than
alarmed when swim-
mers approach and are
easily speared,
Wrestling a six-foot | |

dogfish under water is
fun to Houghton Ralph,
one of the orlgintors of
the sport. Grab a dogfish by the tail and
he immediatlely turns, his great tooth-lined
mouth opened for a slashing hite, A strong
vank on his tail straightens him out. Then
he tries again. Once a diver grabs one he
must hang on and wear the dogfish down
before letting him go. Ralph's seal-like
ability under water has helped him in ma-
rine salvage work and more recently has

Diver fostening foce mosk that gives him wide
wisian while swimming under watar

NOVEMEER, 1941

Houghten Relpgh wearing o deep-sea diving helmet os he storts an
wnderwater hunting trip. Mole gloves protecting his hoands

brought him contracts from motion picture
studios. He has appeared in & number of
pictures, both as a “skin diver"” and as a
deep sea diver.

Spearing a shark larger than a dogfish
under water is like stabbing a piece of
lightning, and the divers do it for sport.
They use a lily iron that iz attached to the °

{Contineed to page 170)

Sea urchin, abalone and sheaf of fon
coral brought vp by a skin diver
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The drowing shows “fiying mushreoms’ tropping bombers in troiling wires and gunfire, sectionol view in-
dicating how oir is drown in, then blown over wing surfoce. Right, working model of B0hp. rotary engine

Propellerless aerial pgun turrets that
could fy straight up at 70 miles an hour
are proposed by a California aircraft in-
yentor as & novel means of air defense.

" Already his “flving mushrooms” have

proved satisfactory in scale-model form
and a full-scale demonstration is being
planned. The top of the “mushroom” is a
circular wing, its outer circumference the
thin “trailing” edge. The “leading” edge
surrounds a central hole, a conical pit into
which air iz drawn down by powerful
blowers and then discharged radially over
the upper surface of the wing. This ereates
lift just as it is created in & conventional

44

Mowvable control vanez on the
wing surface would prevent the eraft from
spinning and would facilitate maneuvering
it. By proper manmpulation it could be
made to travel horizontally as well as ver-
tically, dodging attacking aircraft. The
stem of the “mushroom™ would house a
crew of three or four men and a battery of
A7=-millimeter or even larger guns, firing at
the enemy through portholes in the ar-
mored wall. Efficiency claimed for the de-
gign iz o high that an ordinary automobile
engine could power the blower to lift the
loaded aerial gun turret and its erew. For
even higher efficiency the inventor, Charles

i rp lane,
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H. Roberts, who is presi-
dent of an aviation engine
company at Burbank,

Calif, has designed an

pir-cooled rotary engine
with but three moving
parts, the opposed pistons
being connected rigidly
by means of a Scolch
voke. The engine weighs
about one pound per
harsepower. Each cylin-
der has a pre-compres-
sion compartment where
the fuel charge is ecom-
pressed, similar to the ap-
eration of a displacement-
tvpe supercharger. The
design is said to be prac-
tical up to 150-horse-
power, above which the
moving mass becomes
unwieldy, A swarm of
“flving mushrooms" could
be shot into the air at the
moament an air rald alarm
o is given, to flood the sky
above any fortress or de-
r%fﬂ'ﬂ.'l-'-ﬂ factory with anti=
aireraft shells, Each tur-
Tet, too, could suspend
ires that would form a
angerous fence against
he invading planes. Mr.

f f’u
Speed and Energy of Golf Balls
Measured in 15-Foot Tube

Machine outamatically 1ees vp goli ball and drives I threugh 15-Faal tuba,
recording its spead, distance obility and ather gualities

To determine the carryving or “distance” ability and many
other qualities of various brands of golf balls, a new kind of
driving course has been designed by Dr. Carl G. Anderson
of Armour Research Fnundatmn Chicago, at the behest of
. 8. Golf Associalion, It is a self-contained machine that
automatically “tees up™ and drives a golf ball through a
15=-foot tube to a receiver which “absorbs” the energy of
the ball. On itz flight through the tube the ball's speed is
also recorded. The purpose of the research is to limit the
carrying qualities of future golf balls to about the maximum

Roberts was an aerial
Cguaner in .L]-nf uurlf] war. possessed by mest first-grade balls now on the malll:q,t /
-_J A '._.|_|. oL ';-'{-"'-*l‘-'tt{lt{e’_ Id?i('- R ES :.-EJ-'L-"'""P
EMmst Fllter Screen in Open Window Cools Air in Room /.

b Fresh outside air, filtered through a

ssereen saturated with water, may be

brought into the room with a cooler and
ventilator that is installed in the open win-
dow, The window sash cloges
against the top of the unit and a
panel slides sidewise to fill any
opening that may be left. The fil-
ter screen is moistened by two
L troughs, one ahove and one below
= it, which are kept partly filled with
" water or ice cubes, To spread the
fresh air throughout the room the
humidifier iz supplied with an
electric fan to be mounted inside
the window, but if the owner
chooses he may use his own fan,
placing it as close as possible to
the filter sereen. In winter months
the unit can be placed within the
room to llumldlf}’ the air.
2.0 NOVEMBER, 1941 . i
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Moistened screen in windew filters air and fon destributes it
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k. T The mement an army division reaches
™ {T CAmpy Signnl {nrps trucks spraod o net-
o work of telephone lines throughoul en-

campment. Truck carries o complete seritch-
baard; porked by post command tent, it is
= qui;lvcl-r ready 1o cannect the gn-nn-rn.| and
:'. hkig stafF with all sections of the division
"-..": — Fluﬂging In & eall &f mebily swiichboord *
-
il
=y
s
T
P
- I‘hﬁu booths en way to ormy
' camp. Mesting defense commu-
e nications demands is a big job
-k Enurf.u:r Weatern Electric Co.
o) :
& T Telephones, too, are the nerves of
' a ship, connecting bridge with en-

gine room and furrel. Here fwo
men with heodsets woltch govges
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T Linemen pulling 0 303-pair cable T Equipping the mushrooming armed forces aond defense
at @ pole on Comp Custer reservo- industries hos put the telephone mokers fo work at fop [
tizn during o speedy installotion jok spoed,. Hera o Western Electric mon adjusts o switchbeard

Without on efficient network of communicotion lines, the modern army, navy ond oir forces and the

civil and military indusiries behind them would be vnoble fo fenction. To tie Americo’s defense struc-

ture inte o smooth aperating unit, manufocturers are tfurning out miles of coble, vost guantities of arher

equipment; telephene companies are plowing new Hres undergreund, swch s the sable below, linking

a huge munitions plant ot Wilmington, ., with the Bell system; Sigral Corps units are being troined
1o keep communications cpen from heodguariers to the army ofield with mobile switchboards

o
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Boat Built of Crushed Rock would be enough to cause an alarm in a

4 2 medium-sized room. Yet the detector may
Painted Over Wire Mesh  be adjusted so no signal is sounded by the
— i smoke of a few cigarettes or a cigar. The

burglar alarm, operating like a miniature
seismograph, responds only to vibreations
of verv high frequency which travel short
distances and may be set up by the force-
ful opening of a door or window, or even
by a person's steps. Outside noises reach
the instrument as low frequency wibra-
tions, and it is not tuned to these, The
- i, i L alarm contains a little ball hanging in a
- _ - . ’ R sealed glass tube. From the bottom of the
B, i i ball a metal pin projects touching a wire
ring, which completes an electrical circuit.
Quick wibrations cause the ball to mowve,
thus momentarily breaking the eircuit,
which operates a relay and sets off the
alarm. The sensitivity of the alarm may be
atﬂj usted by varying the size of the ball.
[ 2

-..;-.3.!5

ointed Cane Stuck in the Earth
Holds Cut-Flower Basket

Gathering flowers in the garden is made
easier with a basket mounted on a pointed
cane. The cane can be stuck in the ground
while you seleet and cut the blossoms and

Painting a secret crushed rock compound  fill the hasket,
over wire mesh, a California inventor hag
built a boat of rock 28feet long. Other than
the wire mesh, the boat haz no reinforce- ~
ments of any kind, nor were wood forms - h.*/_ \
used. The sides are only a gquarter inch -
thick. It took the inventor just forty hours
to bring the boat to the stage illustrated
here, applying the material much like
plaster. The boat weighs 1,150 pounds.

ﬂ - "I e —

:F lSﬁ‘fu'gl:m: Alarm “"Hears’ Intruder, -
- Fire Alarm "Smells"* Smoke

: Wibrations of an intruder's steps andf' :

vapors from burning objects operate two =

alarms invented recently in Switzerland.

In ease of the fire alarm, it iz explmmed that ¥

parlis of a burning object are vaporized, *
“become charged with electricity and make.,
complex struetures of millions of atoms
which float through the air. A small,
amount of radium in the detector ionizes™
the air molecules and sets up a small eleg="
trical current. When the big clumps of 2
molecules come. along, this current €
greatly inereased and sets off the warning

signal. A little smoldering eotton or an Thiz cone iz stuck in the ground whils flowers are

ounce of burning “'ﬁ: wool or paper gothered, the bosket remoining ot conveniant haight
48 » POPULAR MECHANICS
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* the thin but sturdy walls of this 26-foot boat
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Miniature Kltchen Helps Sell Remode g Plan

Before adopting any remodeli
plan for the kitchen you can 15-
ualize the effects of warious
changes by means of seale els,
One manufacturer of eleétrical
appliances furnishés prospective
custormners with photographs of
miniature kitchens embodying the
new eguipment planned. The pic-
tures include even the tiny fHower
pots, skillets and other utensils,
and as a final note of reality a view
of the neighbor's house is “dubbed
in" the window of the “preview”
maodel kitehen.

Suggested cquipment iur new or remods
eled kitchen sat up in mi ||:|'Iu|'l comara

\ i R.J -:l ".
Sea Sled for IE sion Maneuvers Toboggans Into Water = x;\

Sl

Sliding down inclined h‘.
rails, a big Sea Sled took. ™, ""-.,
its firet dip in Atlantic * |
waters in Massachusetts._
recently. Similar boats ¥
have been used by the ©
Firat Division of the U. 5. C'«i
Army in making practice
“invasion” landings along
the coast. This new sled
is being shipped to Can-
ada to test its efficiency
in eomparizon with eraft
in use by the British.

Ssa slod designed for landing
invaskan treops dlides down the ¢
ralli to take ity first dip

Small enough to be held in one hand, a
spring-driven tachometer measures quick-
ly the operating speed of machinery. It is
a stroboscopic instrument, While holding
the eyepiece to the eye, the housing is
turned until the moving object appears to
stand still. Then a pointer on a scale out-
side the housing shows the operating speed
of the engine or machine, The instrument
can be used for measuring revolving, re-
ciprocating and vibration motions.

Sighting through tha eyepisce, operotor turns
the housing until the sngine or mochine op=
pears to ba standing still, than recds dial
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Dr. Leonord examines iren metserite waighing several hundred pounds
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- "INVADERS

for the meteorite was far
out in space in a region of
intense cold only a few
seconds before it landed
on earth, Ordinarily only
a thin exterior layer be-
comes incandescent from
friction with the atmos-
phere and there is not
time for this heat to pen-
etrate into the interior, It
may happen, even, that
by the time you reach it
the “ball of fire" will be
covered with frost.

Only an infinitesimal
fraction of the scores of
millions of meteorites
that are daily attracted
into the earth’s atmos-
phere reach the ground.

ﬂinﬂrﬁm, nal drawn ia ;mh, shows how metearites curve toward sarth Mast of ﬂlL‘E-E cr:lestinl

._ /"_ — et an

_'f-; By Dr. Frederick C. Leonard

Ex-President and Editar, The Society for L
_—Remaorch on Metesrites

= &g teld o Themas E. Stimson, Jr.

NE of the most awe-inspiring and sci-

entifically exciting experiences possi-
ble for a human being is to be present when
a meteorite sirikes the ground. Entering
the atmosphere at a speed of 8 to 48 miles
per second, the wvisitor from space flares
like a rocket and roars like a waterfall.

If this rare experience is ever yvours, let
me ask you to hurry over and pick up the
meteorite.

Don't be alarmed. In spite of its spec-
tacular exhibition, all vou should find is a
small rock, probably not too hot to handle.
Its low temperature is easy to understand,

al

CUNYED
PATHE

TralH WF

MRETEEES

A TeEF
AMRDACH
THE EamTH

| immigrants are probably
| nothing but specks of
. cosmie dust and 50 are
|  entirely vaporized before
| they can land. Meteors,
[ the so-called shooting

stars, are the light phe-

nomena produced by me-

Waighing o small stony meteorite known as

an asrolite. Typicol oerclites are shown in

front of scoles; they consist largely of sili-
can and mognasivm oxides
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from SPACE

teorites as they plunge
through the atmosphere,
Probably several hun-
dred meteorites per vear
are large enough to reach
the earth but only about
a dozen are recovered he-
cause most of the earth’s
surface is uninhabited or
covered with water,
Once in a long time a
stony meteorite bursts
high in the gir and we
have one of the showers
of stones that must have
seemed supernatural to
garly man. The most re=-
cent such shower that is
known occurred near
Holbrook, Arizona, in
1912, RMore than 14,000
fragments were collected
after the rain of rocks.
Some tremendously
heavy chunks of iron and

NOVYEMBER, 1941
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T The lorgest metoarite found in this esun-
try, @ 15'2<ton discovery in Oregore

= Thit i an etched section of a siderite

Dfll:-rm;rlirlg the rrll.'lgn-l-'I;; |1-r:||:|r'r1;||I| af
=] 'l.il,'lfrhf i].:lr means ::F :“p- naadlas



1 air travelers over Arlzona soe tha Metoorite
Crater coused by giant metesrite striking the earth

— The “"Goose Lake” siderite, with o yordstick

'Y The smaoll magnet attached to stick is used for
pleking wp small metallic mateorites

L]
%
i which a living creature was
hit.

It must have taken a verita-

stone have plunged out
ble mountain of metal, falling

of the sky in past ages but

~d there is no authentic evi- {rom the heavens, to gouge out
4 dence that a person has the great Meteorite Crater near
«3  ever heen struck by a Winslow, Arizona, This hole is
~: q"" falling meteorite. A cow IR than three guarters of a
'L in Pennsylvania, injured mile in diameter and is at pres-

e | by a small aerolite, is one ent some 600 feet deep. Frag-

ments of meteorite iron have
heen found six miles from the
crater and some people think
the main body of the meteorite,
composed almost wholly of
nickeliferous iron, lies buried
a few hundred feet below the
erater. Thousands of dollars
have been spent in exploring
el ] . : ; for this valuable mass which,
I sV e X e e b however, has not yel been cer-
: tainly located, The conclusion
has been reached by some that
the meteorite exploded upon
impact and hlew into countless
fragments that scattered all
aroutid the erater,

The largest meteorite that
has been examined in detail is
a G0-ton block of iron in south-
west Africa, discovered in 1931,

"“-{\ of the [ew cases known

El-|n-w.. |1|.rrllir|.g buor-
ied metdllie mataar-
ites with the radin-
scopa, which detech

hidden metals

a2 POPULAR MECHANICS
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Peary brought back a
361z -ton iron meteorite
from Greenland in 1897.
The largest meteorite
found recently in the
United States is the 2,573-
pound Goose Lake sider-
ite of Modoe County, Cal-
ifornia, discovered by
desr hunters in 1938,

Meteorites are the only
samples we have of the
extra-terrestrial uni-
verse. One hit may be
part of a disintegrated
another a frag-
ment of a dead world, and

" a third a bit of the pri-

maordial nebula frem

.which the solar system

may have evalved.
The specimens fall into

. three classifications: sid-
-erites, mainly iron mixed

with 5 to 20 percent nick-

- el; siderolites, in which

the metal is mixed with a
iﬂugh]:,r equal amount of

stone and aerolites, most-
ly stone, largely silicon

~and magnesium oxides.

Some contain black dia-
mond, gold, and platinum.

Farmers, stockmen,
prospectors, hunters, va-
cationists, all have good |
*ehances of finding me-

teorites worth from a

dollar a pound up to their

‘welght in gold. If you find

_ane, send it to me at th
Department of Astr n]ng'j.r,
University of Callfurma,
Eos Angeles, and I shall
be glad to examine it. But
only one out of a hu n{h e
O More specimens
people send in proves tu
be a meteorite, so0 I shall
" ist a few tests that may
help you.

Easiest to recognize ar

-ihe irregular “nuggets” o

© iron called siderites; usU- T~

al.l;.r they have a deepl:.r
pitted surface and are in-
crusted by a dark glossy

{Cantinued 1o pags 176)
NOVEMBER, 1941

g oo S 3
Py . ¢ on -
*Peep” Is Slung in Canvas Hull
And Floated Across Creek

e
Soldiers wrop scout cor in canvas, then pump out water to moke it floot

-'f'?.f

Using a square sectionsof canvas, soldiers can make an
amphibian of their quarter-ton reconnaissance car, known
as a "peep.” In a demonstration at Fort Benning, GE.:._'ELE'I!I
l'tj’af the Fourth Motorized Division floated one of the autos in
ﬂchéﬁ of Wwaler, pushed it across the tiream, and drove it
upthe opposite bank. They spread the canvas in water near
the bank and, after driving the “peep” on it, they pulled up
the corners and edges and fastened them as in tying a pack-

e

age. Water in the canvas was then pumped out until the -%

anvas "‘hull‘{ﬂ:splaced enough water to float the vehicle, =~

b
..l

bw-Rate Char er Keeps Eatte::n,q Fresh +...E

_-;J.._-

To kﬁgﬁﬂhm B5 h-h rir? ﬁ*ﬂ.ﬁ' ﬁ"’
shelves fully ::hmgr:d there is a-
“charge preserver” that operates
ontinuously at an extremely low
ate—about 100 milliamperes. This
ures the eustomer a fresh bat-
ery. There is a small green light
hat fits over a pole, showing that
e charger is operating and at-
acting the attention of customers.

[The United States has more railway mileage than all
Eﬂulh America, &I'rlr:a, Asgia and Australia combined.
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Tree Surgeon in Gas Mask

Kills Grubs in Soil

Mosked to protect himself from peiton gos, the opor-
ator works o plunger sending fumigant into soil

of

Scientists and surgeons recently
watched demonstrations of the latest tech-
nigues in the care of shade trees and orna-
mental shrubs, one of these methods being
an experimental process for killing grubs
in the earth. The demonstrator used a
hand-operated fumigator, shooting a poi-
son gas into the ground. For his own pro-
tection he wore a gas mask and protective

coat and gloves,

lood™ Transfusion of Pectin
Prevents Surgical Shock

Transfusions of pectin—that old standby
of the housewife in jellv-making—soon
may be saving lives of soldiers dying from
shoeck of battle wounds or of civilians
stricken by surgical shock. W, Hart-
man and his associates at Henry Ford Hos-
pital in Detroit have found peetin solutions
a satisfaetorv substtule for human blood
in conditions of shock. Dried human blood

B4 ¢

l:i.’_“ ﬁ-;‘.’-—"tr'ﬂ I:L«-. -

Croen

sma is being collected for this purpose
and blood “b " have been established,
but this method is slow and costly. The
primary need in eases of shock and hem-
orrhage, the Detroit physicians point out,
i5 to replenish the volume of bloed in the
veins with a Huid having similar charac-
teristics to the fluid part of the blood; the
red cells may not be needed, may even he
undesirable. Tests on guinea pigs, rabbits,
dogs and on human patients showed that
properly prepared peetin solutions have
the right characteristics for transfusion
and do not impail kidney and lver func-
tions. Pectin is available abundantly at
nominal cost and is not difficult to preparer
for transfusions. Thus far it has been used
chiefly to ward off shock from surgical og=y 7 |
ErE]‘:inns in a small number of caszes, g

100 ——
Large f"a.n Built in Smoker’s Stand
Helps Ventilate Room

Driven by a noiseless, smooth-runni
motor, an electrie fan housed in a smoking
stand stirs up a steady stream of air, bring- %
ing ventilation to the center of the room o -
wherever it may be needed. There is Dir:':.
noticeable vibration and the fan does notss
interfere with cigarette ashes. Several«)

speeds provide control of the fan. -\

Elsetrie fan mounted ndlde smaker's wband, as shawn
by inset, helps keep room air in constant circulation

. -' POPULAR MECHANICS



caliber machine
member in th

quer gi

Antitank Gun Rolls in Armored *Blitz Wagon”

Antitank gun and crew ride in the pro-
tection of armored walls in a fast “blitz
wagon” designed by Maj. Howard P. John-
son and submitted to the U. 8. Army. The
37-millimeter gun can be fired from the
car when its back is let down, or can be
wheeled down the back and rolled into
action. These guns are normally hauled by
trucks, but the new car gives more shelter
to the crew and can travel faster with more
stability. Besides the antitank weapon, the
“blitz wagon" carries four machine guns

d has portholes for rifles,

Self-Sealing Hose for Airplanes
Guards Fuel From Bullets

Bullet-sealing hose has been developed
to protect America’s warplanes from
“bleeding to death” from bullet wounds in
gl lines. The new hose, announced by
the B. F. Goodrich Co., is an outgrowth of
the self-sealing fuel tafks already in use.
Despite numerous punctures from high-
bullets, the sealing
ose prevents fuel leaks
to 15 pounds pressure. The
less than M4 inch thick and is
dlTerent diameters.

r'--'l;{i_.ifl-:,:'

9 ate Corfs, TG hisadle

':'1l_ { ¢ I !

Painted with locquer applied by air brush, this mural is vnaffected by rain

or sunshing and maoy be waoshed with water like on autemobile beody

NOVEMBER, 1941

L
At top the 37-millimatar gun s rolled down for aclion.
Heotice machine guns and pertheles in lower stene

cf %Vi?th Air Brush Resists Rain and Sun Rays

New and striking effects have been pro-
duced by using lacquer applied with an air
brush in painting a mural of futuristic de-
gign for the Fisher Body display in the
General Motors Parade of Progress. Lac-

& scene a brilliance @hd blend-
ed effect which r_'wl}l_l]d not be obtained hy

other means. Being identical with the fin-
ish of an automobile, it-will similarly with-
stand punishment by rain and sunshine,
and it may be cleaned like the body of a
car. The scene is 14 feet long and 33 inches
high, painted on ordinary plyboard. It is
believed to be the largest mural of its kind

ever done entirely with
lacquer and air brush,
and its suceessful com-
pletion may lead to new
methods in the preduc-
tion of murals, particu=-
larly for outdoor work.

[ There are 1,975 “trailer
cities” in the United
States, and one leading
authority on sociology
estimates that 15 percent
of the population will
choose trailer homes in a
generation, '
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Ore plckpocket mode his deg on ooomplice, teaching the animal to
tangle his wictim in the leosh while the master lifted the wallet

PDLICE race down to the depot te in-
vestigate a robbery.

“I paid the cab driver from my wallet,”
the victim explains. “Turned to hurry to
the train, and bumped into a man. When
I reached for my tickets, they and the wal-
let were gone. He must have got them—
but I don't see how."

"It was a cinch for any
pickpocket,” says the officer.
His wvoice i3 grim, for he is
thinking of the steady in-
crease in losses to racketeers,
petty thieves, and the like.

The big rackets are broken
up, leaving the men who once
worked them "unemploved.”
So they have gone in “busi-
ness” for themselves at small
crimes, pocket picking, shop-
lifting, purse snatching,
check raising, and petty con-
fidence games.

Shortchonge artist lifts half dollar
after counting it bock te custemar,
screaning the eperation with bills

a6

.
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¥ 4DON'T BE

"ROBBED !

These rackets are highly
unprofitable, for s® effective
are modern police investiga-
tion methods that an un-
solved erime of the “bunko™
category is a rarily. A stray
hair, a hit of fingernail, the
imprint of a shoe or fire, is
often sufficient to run down
the perpetrator and obtain a
conviction, But that is little
consolation to the vietim,

Any place where people
with menev gather in crowds
is good hunting for the pick-
pocket. Depots, race tracks,
fairs, theaters, and sporting
events teem with therh. It always helps if
he can bump into a vietim, diverting his
attention and in crowded places, jostling
usually is unnoticed.

However, just becauze yvou are not in a
crowd does not mean you are free from
the pickpocket menace. One recently ap-
prehended had trained his dog to approach

POPULAR MECHANICS
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T Sofest way te wear & wateh s to hove
a buttonhole werked inside a vest pocket,
through which the choin can be passed.
This makes i1 almost impossible to snatch

Shaplifter dlides o pockage with Falie bal-
tam over porcel on counter to hide thefi

strangers, wagging and fawning, When the
stranger stooped to pet him, the dog would
circle, winding his leash around the man’s
legs. While the dog's pickpocket master
and the victim were laughing good-natur-
edly and untangling the leash—goodbye
walch, wallet, and valuables.

It is astonishing to the average person
how stealthily pickpockets work. A man's
pockets can be picked clean, and he will
swear he haz lost nothing. A woman's
purse can be opened and rifled while she
waits for a bus, or walks through a store,

But if certain rules are observed, vou can
make the pickpocket's job so difficult he is
not likely to risk it. First rule is never to
carry a wallet anvwhere except in an in-
gide eoat pocket, with the coal buttoned.
Loose, flapping clothes make pocket pick-
ing easy, and valuables in trousers pockets
or outside coat pockets can be lifted even
by crude operators. The wallet inside the
coat presents a problem that requires iwo
hands; the pickpocket must lift the lapel
with one hand, and reach inside with the

NOVEMEER, 1941

Left corelessly beside her on o tipping seat, the womon's
purse is on ocosy prize faor the thisf reaching wvndar the seal

other, or he must risk alarming you with
the pressure of his hand inside your coat.
A button or zipper on the inside pocket
affords even better protection. Clever
pickpockets can get them open, but few fry.

Many men drape walch chains across
their vests, running them through a but-
tonhole en route, and think they have pro-
tection for their timepileces. A elever
pickpocket can slit that buttonhole with a
razor-sharp knife, and be gone with watch,
chain, and all. The safe way to carry a
pocket walch is to have a special button-
hole worked inside the vest pocket, into
which the bar or ring at the end of the
chain can be looped. Fair protection is ob-
tained by wrapping the chain once about
a vest button, Pickpockels can unwrap it
deftly, but it is usually so unexpected they
give a tug which betrays them.

Another slick-handed robber is the
shortchange artist. Fallacious is the be-
lief you need only watch as change is
counted. Count it vourself.

One apprehended shortchanger cheer-

a7



Here's the way lo corry o purse and keep i,
Theft would be impeaisible witheut vialence

Pickpocket collides with victim, snatehing pock-
ctbook [ust as reflex closes vichim®s eyes

58

fully admitted he had been a magician.

“T can make more money behind a coun-
ter than in front of an audience.” he told
police, “The public wanis to be robbed.”

His best trick was to count silver into
the vietim's hand, then sereen it with hills
while his dexterous fingers flipped a coin
back inte his sleeve, Another was to count
three or four one-dollar bills over and
over, using such clever sleight of hand
that the vietim would swear he had from
five to twenty dollars. This was easy when
the victim was accepting change in one
hand, while the other was loaded with
packages,

Shoplifting was once profitable, and is
still practiced somewhat, but police and
department store associations have prac-
tically obliterated the professionals. How-
ever, a first cousin of this racket, called
“houselifting” relieves many innocent
persons of thelr wvaluables., Houselifters
ecome to the door, representing themselves
az agenis of a reputable concern. Loolk
well at their credentials before vou let
them in. Even then be careful. Creden-
tials can be forged or stolen. If they are
carrying any bundles, insist hospitably
that you take them. Put them out of
reach, Favorite tool of the houselifter is
an innocent looking package that has a
falze boltom or trick door into which can
be slipped a purse, an art object, china,
or silver.

Many of them have secret pouches about
their persons, into which they can put al-
most anything but a grand piano. So keep
your eye on sirangers in your house. You

—w

T A butten en the inside coor pocket, where the
wallet and valuables should always be kept, makes
pitfering for too risky for the overoge pickpocket

POPULAR MECHANICS




will be far more likely to pass the family
gilver along to yvour grandchildren.
Another house-to-house swindler is the
* fake fur salesman. He asks a price that
would be very low for a fine fur, but is
sheer robbery for his worthless praduct,
How ecan good furs be told from had? Only
experts can be certain, but there are a few
tests which may reveal the worst fakes,
Examine the armpits for signs of wear and

perspiration. These indicate used garmenis -

which may have been stolen, Rub the
fur the wrong way. If you can see the
hide, it is inferior. The hairs should be
long, distinet, and silky. Rub a small area
vigorously with your knuckles, A poor fur
will wear down, leaving a bald spot. A
' good one will stand the test without dam-
age. If these tests are passed, and you are
interested, get the appraisal of an expert,
. One type of fake fur salesman has been
cashing in handsomely of late. He is the
“war importer,” who approaches with a
fur he confidentially explaing is inexpen-
sive because it is smuggled, and adds that

the government is winking at smuggling .

from Canada to build England's war cred-
- its, Never buy such a garment! If it is
really smuggled, the government was not a
party to the smuggling, but you as the pur-

chaszer would be. If it is a fake, as is mnr'é"\

likelv, vou will be robbed. .

Y-Dur duty in a ease like this is not sim-
ply to protect yourself, but to aid your law
enforcement officers in bringing the crim-
inal to justice. Give no indication that vou
“suspect him. Pretend to be interested, but
tell him to eome back later, when vou will
have the money, or will have consulted
-another member of your family. Then
have the police waiting.

Strangely, one of the most effeetive rack-
etz so far as escape goes, iz not elever, but
strong-arm. This is purse snatching, and

as high as 15 percent of these cases go un- — |

solved,
A woman should never take chances
with her purse. It should never be allowed

to dangle, but carried under the arm, with |

“the strap wound as high around the arm

as possible. This not only makes snatehing = :

difficult, but it prevents having her purse

‘picked, But of all the persons who make -

themselves easy marks for criminals, the
thieves' delight is the woman who puts her
purse on the vacant theater seat beside her.

There are crooks who do nothing but haunt
iConfinued fo poage 174)
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Motorless Autos in Europe
Are Drawn by Horse

Horse-drawn aute is lightened by m.l‘ml seat

Automobiles are no longer “horseless
carriages"
With no gasgoline to feed their engines,
some Frenchmen have cut off the front
sections of their autos to lighten them so a
horse can be hitched where the engine had
been. The driver perches himself in a
dickey s .ﬁal alup the two-wheel vehicle.

i u ; St ———
. Detector Tunes-In on Termites
Termites, nibbling silently inside wood-

~en beams of a building, no longer can ke-ep‘ y
"t]IEIr destructive work secret becausze m:mr -

“they can be made to broadeast the inaudi-

=ble sounds so0 man mayv hear them. Picked

up by a special microphone detector which
«is pressed against infested wood, the sound
rof erunching is amplified thousands of
times into a noise similar to that of rice
falling on a pilece of paper.

'-._l_pl:llu detector omplifies sm.lrll:l n-f lmwmg termites
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Lawn Table With Wheels
s Rolls Like Wheelbarrow

-

Twa whesli ot ons end mokes lawn table saty te mave
like & wheslbarraw ta a shedy ar mers pleaiant spal

Easy to move from one place to another,
an outdoor pienic table has two strong solid
wheels at one end so it may be pushed like
a wheelbarrow to a shady or more pleasant
spot. Strongly made, it is suitable as a
piece of furniture for the home garden or
for use in parks, summer camps and other
outdoor eating places,

| g 1 1
E:-:tensmn Holder for Paintbrush
Rf.}m_lu:a Difficult Places

T

,-T * Fa*:nhn'
* places that are
awlkward and dif-
ficult to reach is
made easier with
an extension
brush holder that
adjusts to any an-
gle, Handles of
» any length, ta-

socket, can he
screwed to the
" holder, while the
brush is gripped

= and the resulting blocks machined like

o

i

pered to fit the

}»{V'N-L{ J.-\_et.-m. .r""}f“ a8
].-"I"I_-E'|.1.1 -I:..*,.-t. -ﬂl..'ff 'Ilr:‘.il_.l'
by a wing-nut clamp. Hours of work niay
be shortened to minutes, especially where
time is consumed in raising and shifting
ladders and seaffolds. The holder is useful
alsg, far 1;-:‘l.iilt'tng floors without stooping.

b | i

.,

Plastics Made of Sugar Cane
Form Basis of New Industry

Discovery that a plastic material with

(=

i
*?

ol

A highly superior qualities can be made from

bagasse, the refuse of sugar cane, prom

isez the develepment of a new industry.
F‘"ius' ir, in fact, may become the by-product

and cane plastics the most valuable produc

_ u[ the tropical plantations. A pilot plant i
Y Louisiana has already tum'&l_um_qﬁ'an"'ﬁu—_?
.+ ties of the plastic material which proved
t- unbreakable in hard use, stood bending

" strains of 13,000 pounds, was a non-con-s—
1 ductor of heat and electricity, and acid. &
. resistant. Sheets can be welded together =

3
+ steel. Possible products include autumu-i
bile bodies and airplane wings, roofing 1-ma¢H .-;
" terials, gears, gun stocks and telegraph-
"n-an CrOSS 2
Py t'i.J/Lf—bRLrM ﬂ-ﬂ.e
Lens-:s for Fluorescent Lamps

fﬂz F}Jre;ad Light as Desired
tier

control of Auoreseent lighting in
the home is provided by lenses that slip
over the lamp and permit the beams to be

focused for specific purposes. They

—F

made in three designs. One lens gives no
mal, uniformly spaced lighting in rooms o

average height; another permits confine

d

-.!'.
ek

Lens permits better contral of Alvorescent 1i-g|1.ﬁ|1g F‘E
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focusing at the point where accentuated
illumination is desired; and the third type
i5 for lighting vertieal surfaces and is suit-

able for rooms with low ceilings where the
units m?j-' be spaced widely.

L 7 or-——
Jack Rabbits Taste-Test Grasses

For Western Cattle Ranges

Western cattlemen have found a use for
jack rabbits—for a few of them, at least
It happens that the grasses jaclk rabbits
prefer are also the favorite diet of cattle.
So federal ag1ununustsjat Mandan, I*-. D
are using-jaclerabbitsas “taste testers"” fo
new breeds of grass-they are -:tm-ulupiug.
It would be impractical to seed wide ranges
to trial breeds of grass for the cattle to
taste for themselves, so small plots are
planted and the rabbits turned in lo see
whether they find the diet palatable.

—. j Ii"_J
Pushbutton Electri;:} Flour Sifter
Leaves Hand Free to Str

Flour is aerated three times by an elec-
tric sifter that is operated by a pushbution,
leaving one hand free for stirring the bat-
ter. It is aerated first when paszsing through
slots in cone-shaped discs, again when
tossed up from the sieve by vibration, and
a third time when the flour drops through
the sieve. A container full of flour can be
sifted in ten to fifteen seconds,

You can siir batter while cne hand operates sifter

ghu.
o R l.t"t' (4_
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Poison Sprayed on Hot Plate
”Vapnn:es to Kill Insects

Insecticide is waporized when sprayed on hot plate I!:'-"

Death in a new form has been invented_

for flies and mosquitloes, cockroaches and
other common household peste, Instead of
using the two insecticides, pyrethrum and
rotenone, as sprays or dusts, they are con=
verted into a powerful fumigant by spray-

ing them against a hot plate. The best.

fumigants previously used were dangerous
to man, but pyrethrum and rotenone are
harmless to uze but deadly to insects. As
fumigants, too, they penetrate cracks, fur-

niture and rugs where insects might escape )

an ordinary spray. The spparatus used is

Y

“a
il

e i—

L]
.e

a specially constructed cup that revolves, |

breaking up the pyrethrum or rotenone
golution into minute particles which are
then distributed over a hot plate, to rise in
a thick fog. This method has successfully
pazsed preliminary tests by the U 5. De-
pat'tmenl'. of Agriculture.

[ See index, page 4-A to find where to buy
articles described in this magazine. Sav
You Saw It in Popular Mechanics.
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w | Lline of fuseloges receiving finishing  towches.
= Tha men werk ot permonent stotions and ot timed
intarwals, o bell rings and sach fusaloge is maved
fa the next flaficn where the pew craw repaals
the process it had just finished on the laost one,
The system includes a 500-foot conveyar irock on
] which Willg ylubs are FIrIi‘I."II-_I-I:Il. ¢|:|n|p|-g1e I fusl
tanks, engines, retracling gear and wheels

Maoterials muyt be deliversd o eoch assembly
statian an the conveyar line on o clocked schedule
to keep the line moving smoothly., Here a stocks
= man is collecting a full set of hydrouvlic contral
tehing for onather group af worbirds thar will
Boiiom,
right, torburetors, exhoust monifolds and mog
nefos ore instolled on engines, then they are
wheeled to waiting plones and hoisted Inia plass

caime dawn The line within o thar! fime.

E{ ALt i F .

WAR PLANES on the

Auvtamabile prr_|-c]|,|£1:g|'|
methods, including
| oyerhead roil convey-
ors 'mnd construction by
W finishad sections instead
af building a hallow
shell and filling & with
instruments, wiring and
lalql..lir.'ur'm-rﬂr |1ﬂ'hl-l;l E_:lawrl
applied to the militory
agirplana thus speeding
up wark and inereas-
ing cutput. At the
Rouglas Aircraft Come
pary-praduetion @l al-
tack hombers and night
fighters has been frip-
led in o yeor by these
mathads, althaugh am-
Fr||:,|:|||'|1|-l|1.' |'||;|1| inr.r-g-;“.-gd
only F0 parcant

Moved owiside the
foctory when assem.
bly is completed, the
war planes are
checked ond othor-
wise prepored for tast
flighis. This is a view
of toil assemblies

=] r L



T Rivetar inside retractoble
'I"'Itll'l-l I'll."\.l‘;l"!l; rhﬂ} n;'h'l:'s =mc
idest of the wor plone's size

The planss rall on wheels all =
the way through the factary,
fram the time the differest
unils toke shope on the jigs
Here a nose section is being
finished fa mave fa cnather
sfation whars Iresmsperent win-
daws will be initalled

Mose soctions, still an wheels, are thewn
in the Dowglos foctory in reodiness for
painting. The window material is cavered
v ity popar o k-l'\u:lp It elodin r!l,.'ril-.g 1ha
puiming Erodeas, A'«'ll_'lrlt:l.'l_"a Llﬁ ol 5r.r_|F|
for pointing, bul slide clong their tracks
Ihn:mgh air-caandilianed Pninl 5|1:.F|5 build
over fhe assembly line. Here painfers in
mosks wie sproy guns in comsyfleging
each ship as it gaes by

+— Fuselages ore built in tws
ports, coch side being finithed
QF O Separdale |.|.'|i'|I |:Dr|||:||1:-1f_- 1o
Wirillr_.|_. canbral wires and armao
mziit, Then the fwo sides are
fastened tegether to form a
camplete fuselage and the con
naclicns (=440 ||1|;|-de. Here mae
chanies finish the ns:.-_‘n1|:|.|','
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Hobbyist’s Binocular Loupe
Magnifies Small Objects

' Ltk - e ot
Scrutinizing o stomp olbum swith the binscular loups §

Stamp collectors and other hobbyists or =

workers who habitually do close reading -

%, or inspection of small objects will be aided,
by a binocular loupe now available. Iis

7 special lenses magnify the object and pre- "

W xfnt Elram
| -§ T[ack Saw in Adjustable Holder
S Slides Out for Keyhole Use

"
% _S Sliding in a slotted steel rod, a hack saw
can be projected as much as four and one-
jhalf inches beyond it holder for use in
*keyvholes and other small crevices, The

Reaching & dificult ploce with extensible hock saw

= o

L f"-*‘gi:«f M J Lecdten 1"“-' (,

Lou

holder is a%u.al‘.dhh.l g g‘u& 'wur]r. at hand,
a clamp set screw gripping the blade
at the point desired. The projecting blade
tull gu into a quarter-inch opening.

Yo7
Tm:—Tﬂ:ad Grip of Drive Belt @
Has Greater Pulling Power r

Greater pulling
power on a flat
pulley surface is
achieved in a new
drive helt that has
a tire-tread grip.
Its cogs make the
belt highly flexi-
ble and provide a
maximum contact
arc and longer life %
under high-speed .
ﬂ&f&nﬁ L '

Transfﬂrmcf for Auto or Truck

Improves Engine Performance .Q_

| Pl

/T3 ||:.|H'TIU"||J
| d EwTEH =
CEL RREARER -
'
LS

POINE STUD ﬁ;.‘.! — GRQFRD

How transformaer moy be instolled on tep of distrib-
uler to pep up car or truck \]
&

Designed to give smoother performance g
and to pep up the engine, a high-frequency
transformer for the auto or truck may be
installed easily in vehicles using either six

or twelve-volt ignition systems. The des=.=.
vice, which fils on the distributor, develops
high frequency alternating current. I .
malkers elaim that its use resulis in longer

life for points, absence of fouling in spark
plugs and in more positive starting. _——

f[5ee 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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Invasion Barge Lands Tanks and Motorcyclists
Preparing for the even- s L8 ; - 5 e T '
tuality of an invasion of '%
continental Europe, the
British are making prac-
tice landings of their
“panzer” equipment on
the Scottish shore, using
huge barges lEaf CAITY
tanks and troops, motor-
cyelists and Bren gun
carriers. The barges are
driven ashore, then let
down their forward walls
which become ramps for
landing the tanks. Simi-
lar armored barges were
used in the British sortie
into the German-occu-

ied Lofoten Islands. e
e I o7 N
Indoor Tennis for One or Two Played on Folding Table'»j Ihs

Features of table tennis and = ﬁt*nj“\lw
squash are combined in a new in-
door game plaved on a wooden "g
o

g St

LR T ¥ S, n A i . A S W
T e e ot S ) Vet
: ;

table that folds into a carrvins
case. Like squash, the ball is,
bounced off a backboard, and this

feature makes it possible for ei- :
ther one or two persons to play. '._£ §
Regular table tennis balls and 3 "E
paddles are used, but the table P I'|I

takes up only one-fourth the space — _ .
oceupied by a regulation table. 7™ 3

A table tennis boll heods for backboard in
game cambining squosh ond indser tennis

L4 i w
¥

1}
i

Midget Electric Bulb Ts Easy to Conceal When Used in Showcase

So small that it can be concealed easily,
vet powerful enough to deliver a flood of
concentrated illumination, a midget bulb
is offered for lighting showeases, shadow
boxes, refrigerators, scales or machines,
Five inches long and three-quarters inch
in diameter, the bulb has a built-in reflec-
tor of silver and is hermetically sealed to
prevent tarnish. According to the manu-
facturer its life is rated at 1000 hours. It
is available in 13, 25 and 40 watts.

([ Operating an automobile today eosts no |
II!‘.IEI-I‘-E mile than tire EXpense alone Slender bulb can be concoaled -ull|r intide cabinet
thirty=five VEBAFS ago, g Mtﬁ. or showcose/se direct roys r! Aot strike theo afes b‘i
. - i :_ 5 e : '._U.-' -
NOVEMEER, 1941 Wabaal Ajft ""‘-‘1"'?" 85 /a o i
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B*,r William “Agate” Murtm

! Eﬂdmllﬂqn. Cooch

e Ll 1. "-lr'F“'&._{ .'|.-I
"'E'l.‘i.F gamoes ]l:l".-L the ‘adtion, Tun and excites
trent for all members of a J'.Emm-.* that had-
minton offers, A small child has strength enough
to swing a racket that does not w -;.'Lgh over five
and one=half ounces. A shuttlecock weighs
approximately T8 grains, about the same weight
as our five cent piece.

Don't get the impression that badminton is a
simple game that requires little ar no practice.
If one is to play a better than average game he
must practice until he masters the fundamen-
tals, as with any game. I have discovered, how-
ever: that badminton has a faseination to the
beginner that is not found in other pames, Most

66

KEEP

YOUR EYE

on the
IIBIRDII

= Reaching for o backhond shot;
late the rocket hos beon shifrad
slightly in the hend and the
weight it an the right foot as the
playsr steps in for the stroke

= The authar demenstrates prop-
or stance for forehond drive: arm
ond wrist ore relaxed, left foot is
forword. The swing is much like
thiat vsod to skip stomes on water

Keep the feet rather elase togaih-
cr for the serve—and mix yeur
serves: o short one just over the
nat, @ high one to baock cowrt. De=
caplian it important in badmintan

POPULAR MECHANICS
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A Detrait Badminton Club playsr (-
domonstrates how she goos ofter
a diffieult law farakand shot

In an overhead smaosh, weight is shifted from right to —&
left foot. The siroks is like the motion of throwing o
boscball. Keep your oyes on the bird until it hits rocket

people are able to hit the shuttle with some
degree of skill very soon after starting to play.
This immediate success is encouraging and, as a
result, I find that very few people who start
badminton do not continue plaving. For even
bad badminton has its thrills,

Where did this fascinating game come from?
It seems 1o be an accepted faet that the game
was brought to England by army officers who
were stationed in India. The game became very
popular in England and during the winter
months one will hnd some
tournament booked for
cvery weekend, One of
the outstanding badmin-
ton players touring the
United Siates today, Ken-
neth Davidson, iz a for-
mer English champion.
Probably the highlight of
his career was his com-
mand performance hefore
King George VL

The game was soon
brought to Canada, and
Canadian championships
have been held annually
sinee 1920. As for the
United States, sporting
goods dealers report that

The comera cotches o bit of fast
oction close fo the net

NOVEMBER, 1941




Don't toke o death grip on the racket. Stand it on edge
ond “shaks hands™ with hondls for proper forehand gri'p

badminton equipment during the last few
vears had one of the largest percentage in-
creases in sales of all sporting goods. Some
clubs have been in existence for thirty years,
but badminton received its first great impetus
in the early 'thirlies, when such players as
“Jess"” Willard and Jack Purcel], the Canadian
“pro,” started touring the country and giving
exhibitions, The first United States chami-
pionships were held in Chicago in 1937, with
107 entries. In 1941 at Cleveland there were
236 entries—the largest number of entries
heing in the mixed doubles. Badminton is a
family affair now.

It is not necessary to go to the gvm for your
workout. There are dozens of courts in-back-
vards of private homes. It requires a space
only 44 by 20 feet. To develop cutdeor bad-
minton, manufacturers weighted the shuttle
to make it more playable in the wind.

= Don't boe ofroid to strefch: shoks
that seem Impasiible can be retrieved

Now aboul the game itself—
let us start from the begin-
ning. In selecting a racket,
choose one that feels well bal-
anced in your hand. The bal-
ance in rackets varies, and the
one that feels right is the one
to buy. The grip is important.
Stand the racket on edge and
then shake hands with it, the
heel of your hand touching the
leather button. Avoid taking
& “death grip” on the handle.

Haolding vour racket in this
position, you are ready to
serve, Stand a few feet back
from the short service line.
The object is to serve the
shuttle just over your oppo-
neni’s short service line or
deep in his back court. If vou
use the short service the shut-
tle should barely clear the net.
Far deep service the fight of
the shuttle should be very
high. A player, through prac-
tice, will soon be able to make

Used In place of the bockhand, this

round-the-head shot often snables

your ba ealch your sppansnl off guard
1

POPULAR MECHANICS
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hoth shots |cml': Ehke and this deception
will tend to put his opponent off balance.
' Most peaple like to hit the shuttle hard,
and the overhand “smash™ gives a player
this opportunity. In hitting an overhand
gshot pretend you are throwing a basehall
overhand, shifting your weight from your
right foot to vour left as you make the
stroke. Do not try to kill the shuttle as
this shot is being learned.

In making the forehand shot the right
handed plaver should step aeross with his
left foot, using the right as a ]:ri'.'n1. With
the arm and wrist relaxed, the swing is
very much like that used in skipping stones.

The backhand shot probably has as many
variations as there are players. Many lead-
ing players shift their grips slightly as they
make a backhand shot. I have found that
if I suggest to a beginner that he may shift
his grip for the backhand, he soon finds
excuses for shifting his grip too frequent-
ly. Here are a few fundamentals to keep
in mind in making backhand strokes: use
the cross step as you approach the shuttle
or the return; follow through with your
racket head as you stroke the shuttle; take
the racket head well back as you get set
to make the shot. Bringing the racket head
back will give your shot more force. Many
players have a tendency lo wait too long
before hitting the backhand shot. By
learning to hit the shuttle while it is still
high in the air in using the backhand stroke
you will develop speed and deceptign. Re-
turn the shuttle as soon as possible after
vour opponent has made his shot and he
will have little time to get set. The back-
hand shot usually tends to give your op-
ponent time to get set. To ovércome this
delay, develop an “around the head” shot,

Because of the speed needed to cover a
court in singles, the doubles game has he-
come very popular. Most sportsmen play-
ing a better-than-average game of singles
would have about all they could stand after
a half hour of play. A men's doubles game
is probably the fastest and most spectacu-
lar for spectators as well as playvers. This
brings up the question of team play, or
rather, systems used in doubles.

Let us look at mixed doubles first. The
girl always covers the front part of the
court or net shots, the man being respon-
sible for the back cowrt. With players of
equal ability a mixed doubles team that
consistently lets the girl player be caught

(Continved te page 17%)
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Policeman Wears Earmuffs
While Firing at Target

Marksman wearing sar gl.ltth'-'l- ".'I"l u-:hlu-ntlng indoors

To deaden the noise of firearms while

they practice mar]-:sma.ns]‘up, hicago park
policemer cover Lhélr ears with sound-
proof pads. The earmulls are useful, espe-

cially in indoor target ranges, to protect
eardrﬁ.ms Eg&unst reverberations,

b3
Mﬁ:nr riven Hack Saw Tool
Speeds Pipe-Cutting Job

With an eleetric hack saw tool just
brought out, pipe cutting in difficult places
can be done in a fraction of the time re-
guired with hand tools. It is particularly
adapted for work in corners and recesses,
and is automatically positioned by merely
pressing the blade against the pipe, The

saw blades are replaceable at low cost.

y, &I{&Zm 60
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Steel Cage for Mountain Tunnels
Descends Deep Into Shafts

Giont crane lifts men in steel cage from agqueduet tunnal shaf

To reach the depths of shafts dug far down into
mountains when the tunnels of Lag Angeles’ great
agqueduct were driven through, a steel car has been
built for hauling men and materials up and down.
Because of its weight of many tons, needed in its
rugged construction to give certain, protection in a
hazardous assignment, a large crane was
B : Ig;ﬂl.t:r%d{_tn pick it up. %

e MR ]
Vitamin A Treatment Seen as Aid |
For Color Blindness =

First experiments with vitamin A tfreat-
ment to find & remedy for color blindness, =
reported by Dr. Robert D. Loken of Lt11,.:,
University of Califorfia, were successiul,,
lenough to encourage the belief that at
'least a partial cure of this hereditary defect )
|ma:-r be possible. A group of eight color™ )
M~ | blind students that made an average of 11 =
' | errors in tests belore the treatment, aver-

| aged only five errors per person after 12

days of vitamin A dosage. In other words
the group made only hall as many errors

| in the second test. In the experiments each

24

¥
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) paduatl

Diagram shows how clasp holds cop aver millc bole .,

|' # 5 o = 3
oAt o
F) -II Wt Lf :‘
student took 13 capsules contain-
ing 25,000 units of vitamin A, at
the rate of one capsule per da}-.t
This is more than four times the=
amount recommended for an ade=
guate daily diet. Dr. Loken point-
ed out that vitamin A cannot yet!
be considered a eure for color Y
blindness, since his experiments
HE’EFE!JI?IL],}} preliminary.
il "‘:———,- ~
Fuel Lost by Poor *Tuning’:

= Ly

Hits Three Billion Gallons®

Sheer waste of gasoline from ﬁ
one major cause alone totaled ™
3,240,000,000 gallons in 1840, Thig~"
one cause was atlure of the auto-"—
mobile driver to maintain his car
properly adjusted for best fuel ™
economy. The waste represented -
14.7 percent of the 22,000,000,000 «
gallons consumed by American
motor vehicles, The figures re- ¢
sulted from tests made by the 1. 5-{"-.,
Bureau of Standards with thege
American Automobile Association..—

ALY
Snap—én Milk Bottle Cap
Pours Without Dripping

Made of a plastic material, a cap
for pouring milk, eream or other
beverages fits on any milk or
cream bottle, regardless of size.
Fastened on the bottle by means
of a spring clasp, it pours smoothly
without dripping.
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Tm Field Huts fnr Marmes Built in Nme Huurs

i
,-.--.h-

g
=] ,1=|
"-u.

‘:H.-‘__,___.,.‘:""';"" ; ; ‘* 4
Roomy hut intended for vse of the U. 5. Marines in 1J'I:|Fll:ﬂ1 sarvice i3 hu'lf'r alf Prﬂ'phtl:ﬂ:red arches of tin

Using arches prefabricated of corrugated camouflaged by covering it with dirt, foli-
tin, a tropic hut for field operations of the age, gress or sandbags. If sandbags are
U. 8. Marines can be erected within nine used for covering they will also protect
hours. After beipg set up the hut may be the hut from shell splinters.

Electrically Heated Flying Suits Warm Pilots at 60 Below

Filots of the United States Army
Alr Forces will be comfortably
warm in temperatures as low as
60 degrees below zero when they
receive new flying suits heated by
electricity, which are being made
by GenesslFiortrie. Company at
Bridi amount of
heat s may be adjusted to
meel changes in temperature.
Many pounds lighter than the
sheepskin-lined garments now
used, the new suils give far more
Aexibility for manipulating con-
trols and guns. They are heavy
woolen union suits with wires
sewed in parallel waves to stretch
as freely as the wool in eonform-
ing with movements of the body.
The szuitz have a lining of 100-
percent cotton cloth which per-
mits radiation of heat to the body,
while the outer woolen fabric re-
duces heat loss. For the feet an
electrified boot iz worn.

{[Five million gallons of paint are

Hers Is one of the electrically heated fiying suils, designed for W5ed annually in marking high-
the U. S. Army Air Foress, undergoing fest in @ cold room Wy lanes and pavement wagnings.
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Motion picture camera n Los Angeles police cor callochs svidencs
of croshes, speeding cari and ether traffic vielatiens

Highwaoy police must ba prepared for any emergency. Here Mich-

igan efecors, waaring snowshoss, pick up on occident vietim

AMLINING OUR HIGHWAY

"[’HE hard-hoiled speed cop,

a relic from the davs of
the “Model T," is on his way
out. He's rapidly being re-
placed by the modern high-
way patrolman—a traffic
expert who is courteous, ed-
ucated and scientifically
trained to cope with all the
problems of America’s 3,000,-
000 miles of roads.

Speed traps have been
abandoned, The “where's the
fire?” attitude is disappear-
ing. Equipped with two-way
radios and motion=-picture
cameras, automobiles are
oultnumbering motorcycles,
which are of litile value at
night or in bad weather. Sci-
ence is playing an increas-
ingly important part in the
training and everyday duties
of the highway patrolman.

This evolution has taken
place all over the United
States during the past ten
yvears, necessitated by the
steady growth in highway
traffic. In 15 vears the num-

POPULAR MECHANICS
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Troining in the use of teor-gos guns is
rauting today far most traffic fores

her of automobiles has inercased
Fromn 20,000,000 ta- 30,000,000 het-
ter-built highways have increased
average speeds.

The modern traffic trooper is
carefully selected and thoroughly
trained. In the state of Washing-
ton, for example, an applicant for
a patrolman’s job must have a high
school education, must be less
than 30 vears old, stand more than
6 [eet in height and must be “built”
in proportion. In many states,
rookie patrolmen serve as clerks
for the frst vear or two so that
they may become acquainted with
office routine. When they have
shown aptitude for highway worl,
they are put through an intensive
training course of 30 to 120 davs.
In California, for example, candi-
dates take n =tiff physical and
mental test, Because the jobs are
under Civil Serviee, there is no
favorittsm and the sheriff’s neph-
ew stands no better chance than
any other candidate. Under the
direction of Supervising Inspector
W. H. White, California rookie pa-

Brown os well os broins is essentiol for —
the officer who is to do an efficient job

The airplans, svitemebile and metercycle
gre all vied by Michigan highwoy police
1
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Tha ald-time speed eop wha kept
a “spead trep” for metorists |4
peising out af the plcture
trolmen are given an in-
tensive course at Sacra-
mento in riding motorey-
cles, handling firearms,
learning first aid and Red
Cross methods, traffic
regulations and the law of
arrests, and eriminal de-
tection. When the train-
ing course s over, new
men are paired with vet-
erans for highway duty.
During the first two
weeks a new man isn't
even given a lead pencil.
He soon learns that pro-
motion comes not with the num-
bher of tickets he writes but with
the decrease of highway accidents

in hiz district,

A traffic officer’s training does
not stop when he gets his pun,
uniform and badge. Special in-
struction in traffic safety, law,
firearms, etc., continues through
his career,

Many cities have installed the
Ereml system of traffic safety,
named after Lt, Frank Kreml of
Illinois. It has already been
adopted by Oakland, Cleveland,
Detroit, Atlanta, Cincinnati,
South Bend, Los Angeles and
other cities. Special courses are
given at Northwestern University
and other American colleges and
universities for selected officers.

T4

i L

The Kreml plan is simple
and direct. First, all ac-
cidents are analyzed by
traffic experts as to type
and cause. Second, every
effort is made to prevent
a recurrence by enforee-
ment, education and en-
Eineering.

For example, several
pedestrians are injured
al a certain intersection.
The accidents occur
mostly at night and in-
vestigation reveals that
the lighting is bad, This
difficulty is soon reme-
died. In another ¢aze it is
found that motorists are
driving too fast in a cer-
tain area and are ignor-
ing rights of pedestrians.
Officers are concentrated
in that area to enforee
the law and caution both
drivers and pedestrians.

“The entire program of
traffic law enforcement

+= Gtote police study enermous
enlargemant of a fingerprint

Te be ready fer anything, o
police “roakie” studies jujitsu

POPULAR MECHANICS
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has changed greatly,” according to Capt.
. T. Corcoran of the Minnesota Depart-
ment of Highwavs, “The enforcement pro=
gram today is directed toward high-acci-
dent locations at the times and on the days
of most frequent accident occurrerice. - Ac-
cidents are inwvestigaled to determine
whether they were caused by carclessness
of the driver, by defective vehicles or de-
fective roadways.”

In Pasadena, Calif., the problem of high-
way safety was attacked scientifically by
W. W. Harper, a former physicist at Cali-
fornia Institute of Technology. In three
years he halved the eost of traffic aceldents
to that city. He discovered that about 50
percent of all accidents occur between 3
p.m. and 11 p.m., the most dangerous hour
being from 8 to 9 p.m. He also learned that
60 percent of all accidents and 77 percent
of all pedestrian injuries oceurred on eight
principal streets. Thursday, Saturday and
Monday nights were the most dangerous
to pedestrians, As a result, the night shift

was doubled on “multiple accident”™ streets -
and every effort was made to encourage -

motorists in danger areas to drive careful-
Ily—not by wholesale arrests but by the
“glow down, there's a cop!” technigue of
patrolling the streets.

The highway patrolman no longer relies
on “speed traps.” According to Major John
A. Warner, superintendent of New York
State Troopers, “the work of the trafhe
enforcement officer has become more like
that of an educator instead of lying in wait
for violations. Hiding behind trees and
billboards is no longer practiced.”

Likewise, the hard-hoiled attitude to-
ward traffic offenders is passe. Instead of
the sarcastic greeting “Where d'vah think
yver goin'—to a fire?” the motorist today
get a courteous “Good morning, sir, I'm a
traffic patrolman and I've been following
yvou for two miles. Maybe you don't realize
it, but you went through that last safely
zone at 40 miles an hour. For your own
safety as well as that of others on the road,
it iz my duty to bring these things to your
attention. May I zee your driver's license,
please "

Traffic troopers are taught that the av-
erage motorist who exceeds the speed law
or [ails to make a stop may be ignorant or
careless—but he is not a eriminal.

This is the prime reason why s0 much.

stress has been laid upon educating the
{Confinued to poge 1?-5}
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Washtub and Inner Tube
Make Boat tor Fisherman

Al top, Rshing from washivk made untiliable by in-
ner tube. Bottem, craft is carried sasily on bodk

Encireled by an inner tube to keep it
from upsetting in the water, an ordinary
washtub has been converted into a one-
man fishing boat. A plywood eollar on the
Ltube holds it fast to the tub when the tube
iz inflated. A tailpiece, which is slung over
the shoulder for carrving the craflt, serves
as a rudderlike stabilizer and prevents the
tub from turning in circles. Paddles and
hait buckets are attached to the rig by

lines and are permitted to float in the water

nearby while fishing. The tub is fitted with
a seat, beneath which are drawers for
holding Iures and extra tackle. The fish-
ing rod is set conveniently in a whip sock-
et, and the edge of the tub is covered with
rubber hose for a hand rest.

[ To learn where to buy commercial prod-
ucts deseribed in these pages, see the index.,
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Smoking Stand in Dual Role
Holds Books and Tobacco

e e —

Your favorite books and your favorite

with shelves at the sides. Made in either
mehogany or walnut, the cabinet has a
glass top and brass {rimmings. There is a

May Be Set at Any Angle
Fastened to its long handle with a ~|t1r1e

® be tilted readily to any angle that best suits

Here are thres unh done easily with versatile brush  Scale for comparing his diamonds.

76

'Emlt., a household brush now available 1‘1:—1&-

smoke can be kept within reach of the ¢
easy=-chair on a smoking stand equipped _

» hu.glidnr inside and plenty of storage space. 1
s A

[T 08— Ny
Edjustable Long-Handle Brush - |

L

the dusting job. It may be fixed in anys—
position from parallel to right angle to the®

'5%("{-*,:-:_."

handle, with the bristles turned inward or
outward. The long handle saves climbing
to reach high places, and stooping to get
at the low ones. The wing nut is easy to
IDDE? or t]ghll}u in adjusting the hrush.
TIE

Diamﬂnds Graded for Color

Under Uniform Light

Closer and more accurate grading of dia-
monds for the amount of color in them is
now possible with a scanning instrument,
called a Diamolite, which provides a uni=
form and constant light Lo permit compar-
izon of the gems by scientifie methods,
Formerly this grading was left to the per-
sonal judgment of individual experts. With
the instrument, available to jewelers who
are members of the Gemological Institute

Grading diamands

mmpun!nn vnder Ihum-nlu-u

ub‘m. :d"tn

' ,_r ' of America a:nc{ lhe_';"lﬁ'neumn
-~ |, ciety, the individual jeweler may compare

~' stones with samples which have been

graded previously with the aid of a Colori=
meter which distinguishes 13 grades of
color, whereas under previous grading
methods only seven ﬁrﬂdes. were recog-
nized; E-I'.l_]prlmEtEIS are in operation at
laboratories of the Gemological Institute,
one at Los Angeles and the other at Boston.
The jeweler will send a series of his own
diamonds, each of a slightly different
nuance of color, to be graded by the Colori-
meter. He lh&n will use this series as a

FPOFULAR MECHANICS
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Plane and Boat Team Up to Save Pilots in Sea

i
o

After dropping rebber float to fallen British girman, rescre plane :ummu-nlf. boat and circles until it arrives

Saving the lives of airmen shot down  coast. Upon spotting a fallen pilot, the pa- E
over the English channel is almost the daily  trol plane drops a rubber boat, Radio di-
task of the sea rescue service of the British  rections then are sent from the airplane 1o -
Royal Air Force. How airplanes and boats & high-speed launch, and the plane con- -
cooperate in this work was shown in a tinues to circle the spot until the boat o
demonstration ‘f.-?m;l.:LﬂmEEd }:!'E the English reaches the scene and completes the rescue, -~

IR e S
Army Men Play Ball in Gas Masks as Part of Training- .

In any ordinary base-
ball game only the catch-
er Hl'ld 'I.IlT.I.P:i.I"E wear
masks, but in a game at
Camp Lee, Va., recently
a kI the players were
masked. Not, however,
for protection, The teams
were made up of army
men, and they wore gas
masks to hecome accus-
tomed to their use during
sirenuous exercise,

{[There are about 50,000
railway passenger or pas- -
senger-freipht stations in . =,

e -

the U. S. and 10,000 ex- : ke < [ s .

c]E]sive'l:,.: freight .'i.'l-llill.'ti.ﬂnﬂ-. Army iroinees wear gos masks for pmtln‘l;:_rh a baseboll gome ot Comp Lee
S Il e . -~ i

Y -Gibtrndik, 5617 vk et i St =
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T Peaking down the barrel of
& :.I-.:gigl,m ar rifle which they
think is unleaded s ane couse
of hunting occidents which re-
sult in more thon 1,000 deaths
mnd thaviapnds af wounds soch
year in the United States, Oth-
er common cauies of hunting
occidents are presented on

= Faillure 1o unlaad yaur
gun hefore gelting infa
your car af the end of
the day, when you are
tired and more apt te ba
coreless, is anather couss

this and the pege oppasite of hunting deaths
Here is the wrong way to carry o

gun, say safety experts, becovse bul-

fets and shot may ricochet from |

stones and injure & companian, It is e )
safer 1o carry the gun an tha shoul- |
der. Being coreful would help re- 1
duce hunting occidents os much as i
75 percent, outhorities ogres

'E Unlexs tha hunter remembarsd 1a valssd his gun
befare sntering the car on the way home, this man
it jeopordizing the life of everyone within range
Fhotos courtesy American Mutoa] Liabidity Insuronce Co.
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T Drogging a gun like this, with
the offendont danger of the
trigger being relecied by o
twig or bush, spems ridiculous,
but mony hunters do it and
eaigde The gccident fall fo rhie

Carrying o weapan
with your finger an the
frigger iz a coreless
habit and maoy spall
the doam of a hunfing
companion. Position of
the gun an the shaulder
is good, howeser

NOVEMBER, 1941

T Haver lean @ looded shatgua or rifle agains
o lrew, mf.a'r,- experts warn, becouse o jar
n-ighr wpiet i and eouse it e discharge

Dragging gun threuvgh o fence with muzzle
poinfed your woy it another swicidal proctice
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“Ferris Wheel” for Serving
Keeps Glasses Uprlght

o)

.
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Dishes and glasses remain upright as the wheel turms

Altractive for serving guests and con-
venient, as well, for storing glassware, a
revolving “Ferris wheel” holds glasses and
dishes upright as it turns. It is three feet
high, and made of bright metal. The eross
pieces support the soft-drink glasses and

fshc_-u for canapes or desserts.

Coffee Maker Shuts Off Current
T
When Wager Boils,

ere‘id a coffee
maker you do not
have to wateh,
since it shuts off
automatically as
zoon as the water
comes to a boil.
Simply fill the up-
per container with
water and the bas-
ket with coffee,
according to the
number of cups
ﬂEEJrEtL Press a
button uh 1uj’.‘r and let the unit do the rest.
When it reaches boiling point and the cur-
rent has been turned off, the water drips
through the grounds at a speed timed to
make _%md d:rlp nnftee Unlike other coffee

/P,-*f_..eu méy

f/’{./I/LJ’ '334/C‘t—e’/{:ﬂuff
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makers, this one has its electrical heating
element in the upper container instead of
in the base of the lower container,

Z¢ %o,
Robot *Radio-Wave Sprinkler”
Aids Forest Fire Fighters

Fire fighting crews in the national forests
are now using a “radio-wave sprinkler” to
extend emergency communication, Known
technically as an automatic relay station,
the apparatus picks up radio waves from
one point and transmits them to another,
being operated by dry batteries and need-
ing no attention except for servicing at in- @
frequent intervals, Carryving a small six-
pound portable transmitter, dependable
only for a few miles under unfavorable
conditions, smoke chasers and searching
parties can contact the “sprinkler,” whicl
automatically turns on its transmitter an
with a powerful wave rebroadcasts mes-
sages to the base station, The sprinkler
enables one party to communicate with
another or with the base station under vir-

tually all conditions.
G

Holder Attached by Suction Cup
Is Handy for Cleanser Can
Readily attached without screws to any
smooth surface, a spring elip holds a drink
ing g]ass. or gan, of soap pmv--der in a place

_I‘-I_\.I'!

Lo .

I I. 1 II||||I I Ii|| I LETTITH] -IJ_u-I il

Clip holds a drinking gloss or soop can conveniently'

where it may be reached conveniently.
Mounted by means of a rubber suction cup,
it adheres to the wall, sink, or side of a
serubbing me Epnng 1:].1115 at the =i

and bottom grip the glass or the cleanser

can firmly. U’%
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Novice ’Chutists Swh*.ng Ibv Cable on

=
—

e Suspended by a coble ot —
" toched to his back, =
%’ “rpokie” parachutist

| starts for @ 150-Faat ride

_:." " Even in praliminary troin-

L™= lng an the parochute
B ;

w tawwar The traines weors
“d Full harness and helmat

)
=L |
-
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-
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Paint Oils Made Quick-Drying
By "“Tung Qil"” Process

Common vegetable oils may be given the
quick-drying properties of tung oil by a
process just developed atl the University of
Minnesota, This would free the United

ﬁﬂlﬁf‘e‘ﬁ'ﬁff‘dﬂpen{ien:ﬂ on imports of tung
oil, the most powerful fast-dryving oil
known, It is substituted for linseed oil in
ints, varnishes and lacquers because it

dries quickly with a glossy finish. Under
the new grocess, cotton, corn, peanut, soy-
¢ ~bean, lingeed and other oils can be treated
to produce a clear, tough, smooth film in

about tw% S0 .E .";
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First Tests
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Parachute troops of Uncle Sam’s new
battalions are introduced To the upper air
in easy stages., For instance, one of the
preliminary exercises involves a trip to the
top of a 150-foot tower. The recruit dons
hiz parachute harness and is then hooked

at the back to a cable and hauled up.

[S
Knite ir Scissors Grinder on Wall
Swings Out of the Way

Kitchen knives can be kept sharp on a
small size grindstone that hangs on a
bracket, It swings Hat against the wall

when not in use. Knives are sharpened on
the center groove and scissors on the side
of the stone, which is turned by a crank,
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Comparing originol and retowched prints. Motice how the skin lines and Hare a stick of nall white ks
shodows uneer ayes hove been remowved in retouched picture ot right wsed #o brighten the testh

82

Softoning o line an tha negative by filling in with pencil,
"Maiieo the tﬂrtm-tr sha rp paint of the reteuching pancil

Y LEARNING a few tricks of
retouching vou can remove
blemishes from yvour films and
improve your portraits by reduc-
ing freckles and wrinkles, even
reshaping a nose or chin.

Tools are inexpensive. They in-
clude a magnifying glass, etching
knife, retouching pencils with
2H, 4H, HE, and 2B leads, a point-
ed soft eraser, a set of commercial
spotting colors, a fine camel’s=hair
brush, a small bottle of retouching
medium, and a small bottle of new
coccine, These will cost 33.00 and
up at a photo supply store.

To do good work you alse need
a transilluminator which vou can
make vourself, This is nothing
more than a window, say 4x5
inehes, in a table top or cut
through a slanted easel, with a
40-watt blue electrie globe behind
it. The window should be fitted
with a piece of opal glass, prefer-
ably blue, and the light behind it
should be placed so that Hlumina-
tion across the window is even
and not too bright., Professional
retouchers work in booths that

POPULAR MECHANICS
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Before: K" morks guida ratouch-
er. Observe freckles and shodows
exclude all side light but
the simpler apparatus will
do as well if vou work in
a darkened room.

Most of the retouching
should he done on the
negative instead of on the
print. Use the etching
knife to shave down paris
of the emulsion that are
too thick and use the pen-
cil ar spotting colors to
build up parts that vou wish to make
denser. Remember that the areas that you
eich will appear darker on the finished
print and that the points that vou build up
on the negative with pencil or spotting col-
or will be lighter on the print. Use the
softest leads on the lighlest blemishes on
the negative,

The secret of good retouching is to blend
or match the skin tones. Too little is better
than too much because every mark will be
magnified when the negative is enlarged.
A 21x21 film is aboul the smallest on
which retouching is worthwhile and re-
touching is easier on cut film than on the
thinner roll flm. You can expect to spoil
a number of negatives before yvou acquire
the light touch that is necessary.

NOVEMEER, 1941
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After: the freckles hove vanithad,
blamishes and shadows are gone

= Etching knife under magnifying
gloss scropes owoy dense emulsion

Light shining through opal glass
window illuminates the nagative




Working in o special boath thal has side and front walls,
the retoucher is free from extraneowvs light and reflections

EASEL SET AT COMFPORTABLE
AMOLE TO TABLE —

O miCHWABLE
BaASE

SPOMGE RALIGEER
H‘x AESTS POIE ELBOAS

N
X

The drawing shews the tronsilluminator §
and other equipment on retoucher’s desk

Suppose that you have a por-
trait negalive that has a seratch
and a few pin holes in it. You
may also wish to lengthen the
evelashes and eliminate a pimple
on the cheek, The first thing to
do is to lay the negative on the
window of the transilluminator,
emulsion or dull side up, and
study it under the magnifying
glass. The serateh that vou wish
to eliminate probably has a dark

84

edge where the emulsion has
jammed up and with your etching
knife, under the magnifying glass,
carefully serape away at the dark-
ened area until it matches the ad-
joining film. Use the point of the
knife also to make the longer eye-
lashes, remembering to curl them
in the proper direction and re-
membering that the deeper you
cut, the blacker the marks are go-
ing to appear on the print. Smooth
off all places that you have etched
by rubbing gently with the eraser.

When the etching is finished,
apply a few drops of retouching
medium to the emulsion side of
the negative and with a wad of
soft absorbent paper tissue, smear
it over the surface evenly and
wipe it all off. Use only enough to
cover the surface, which should
have the same appearance after-
ward as it had before the medium
was applied. The medium supplies
a "toothy” surface on which pen-
eil marks and spotting colors are
retained.

To fill in the clear streak of the
serateh, moisten the thin tip of the
spotting brush and pick up enough
color from one of the spotting col-
or panels to match the density of
the negative, and fill in the
scratch. Use the magnifving glass
to help guide the tip of the brush.
Spotting colors, lightly applied,

In applying retouvching medium 1o smuliien
side of negotive [below] it should be wiped
over anfire negotive ond then wiped off

POPULAR MECHANICS
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may also be used to fill in pin
holes with enough color to match
the surrounding area, or you can
use the soft 2B pencil to darken
them,

To reduce the pimple on the
cheek, shade it in very lightly with
the pencil. That will make it less
noticeable on the print.

By now it is time for you to
study what vou have done, s0
make a proof of ¥our work on
glossy sun paper. This inexpen-
give paper, carried by photo sup-
ply houses, requires no develop-
ment and you merely expose it
under the negative in a contact
frame to the sun for a couple of
minutes. A dark print will reveal
your work better than a light
print. A sun proof will turn dark
on continued exposure to light but
it i a cheap and rapid way for
you to check up. At first vou prob-
ably will find that you are over-
correcting the blemishes that you
wish to eliminate. Some of yvour
mistakes can be remedied by
working over the finished prints.

YTou won't be sble to do fine
waork if vour tools are dull. Keep
the etching knife sharp by dress-
ing it on a hard Arkansas oilstone.
If you wear lts point down, re-
shape it on a 1185 Carborundum
stone. Your pencil points must be
needle-sharp. Double up a piece
of the finest sandpaper and hold
it inside an envelope. Then genily
push the pencil in and out, at the
same time rotating it, between the
sandpapers ungil it is as sharp as
a needle,

In the past, many professional
retouchers worked over the entire

"face of a portrait with soft pencil,

giving an even texture to all of
the skin. This removes all blem-
ishes but at the same time it gives
the face a mask-like appearance.
The trend teday is to leave most
of the skin area alome and to tone

 down rather than remove entirely

the lines or wrinkles. If vou have
had any art instruction you can
use it to advantage in fitting pencil
strokes to parts of the face just as
Continved 1o page 1464
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Cow Carried in Plane to Alaska
For Summer Pasturage

The cow nocded somo Flﬁl..lﬂ.iinﬂll-.l'ﬂ- Eﬂ?ﬂl"ii Alazska-baund plnne

Other cows have spent a whole season moving out
to pasturesz in Alaska, and many have died on the
journey by land. But a plane made it easy for
Bossie to make her trip this spring from Palmer,
Wash., to MeGrathe, Alaska. It took a bit of Trgineg
to get her up the ramp and into the cabin, but
once inside she was lashed fast and flown north-
wa?tn her summer home,

7Y
Toy Carrier Launches a Tiny Plane
From *"Catapult” on Deck

From the deck of a toy airplane carrier a tiny
U. 5. warplane shoots into the air, then glides down
to alight on the water. The “catapult” is a coil spring
in a groove of the deck. The miniature plane with
metal wings is fitted into the slot and pressed back
against the spring until it locks in position. A touch
of the finger to the plane’s tail sends it into flight.

Wire spring in deck of tay :E,J'HH catapults the tiny plane

I.-'.-
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Top, the erane on a wrecking job; below, it folds indo treck

Handy for the operator of a garage, a
truck body, made to fit either large or small
chassis, contains a folding crane that dis-
appears into a “false™ bed to be oul of the
way when the truck is used for ordinary
pick=up. To perform a towing job, the

. B/5° ST

ck Body With Hidden Crane
Used for Pick-Up or Towing

been used, but the metal precipi-
tates out too rapidly, falls away
and fails to collect in a solid form
‘ on the cathode, the nepative ter-
minal. The only way to get a vis-
ible gold deposit is by using a rap-
idly spinning cathode in place of a
stationary one, and the cost of pro-
viding the spinning cathode has
| been prohibitive. Now it has been
discovered by Dr, Colin G, Fink of
Columbia University that, when
Pold passesoUrof-soition, two
distinct steps are involved. First
it goes into countless minute par-
ticles of colloidal gold, and then
later into the erystalline form of
the metal. The problem is to con-
vert this colloidal gold into metal
erystals and trap them. To find the
answer Dr. Fink plans to try high
voltage electric currents or the
bombardment of electrons.
Whether the gold recovery is
achieved or not, the discovery may
hasten development of formulas

for jkmnpl ting some metals,

Eggs Poached and Boiled
In Cooker at Same Time

Several eggs can be cooked at
once, some of them poached and
others boiled, in a “two in one”
cooker just brought out. When
the eggs are done a whistle blows,
like that in a whistling steam ket-
tle. Using small pans which fit on the rim
of the cooker, several eggs can be poached
while others are being boiled. |
W[

& i -
W

crane may be set up in less than a minute, -}

and it i1z just as easily dismantled. The
manufacturer reports that in one test, with
the body mounted on a three-quarter-ton

truck, the assembly lifted and towed a

'u.'rgck .YEighing 8,020 pounds,

Gold Extraction From Sea Water
Tried by New Process

Although small guantities of gold have

1}_'_' been extracted from sea water, the ex-

pense is five times the value of the gold

- “obtained. Electroplating methods have
-
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Whisile blows when eggs are "done” in eooker
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T Thers ere firewerks displays every day in boom-
ing mills and facteries. Hore o Westinghouss lob-
oroctory smoke generalar—used To sfudy air pal-
lution—resembles @ July 4th fireworks flowsrpot

T This might be o holiday scens, but it's really a
busy doy eon the production line. The spray is
from o welder farming the frome of a refrigeratar

A Reman candle? Well, t's @ cool one—a fluo-
roseant tube, Its light is ceel and sconomical

+—Why burn vp powder? Hore's o fountain of
firewarks tovched off by o high-spoed power
grinder os it smooths the welded cdges of a flus-
rascant tube lomp housing, er reflector, at the
Wastinghouse Lighting Division ot Cleveland. A&
stack of reflectors in backgreund owaits grinder
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Big Guns of Army Blast Target 30 Miles Away

Phiote-Clagrom fram Chicage Dally Mews

Some conception of the vouf range of mod-
ern weapon: of destruction is afforded |:|;.l
the phote-diogram acrass these poges.
Orvar an aeral phnl:grnph af the giby of
{lliﬂugn areh the trajesiaries af the warious
artillery pieces, ronging from the short lob
of the 14-millimeter mortar, effective for
-:-r\-|:,' 1,300 yards distonoe, to the thundar-
ing l&-inch coost defente gun that sauld
picrce tho stesl armor of a battleship 30
rﬂilti ﬂ'ﬁ: slnarn. 5—|l.|’]:|:r| I.I'afl.'l_. 113 '\.'l:r'rl pros-
ancdg 14 1'|l:'|-:}u|_.|‘|| e kl;'tlp haufila "hiF:" oW ay.
Firgd frem the southern fimits of Chicogo,
irs ton of death would alight in o suburh
I:rr.'}.--:rnd tha morthern baundary of the mid-
wostorn matrapslie, Al lower loff iz the
U. & Army's new B-inch field gun, o pow-
erful mobile picce that con fling @ 200
pound projectile carrying a 35-pound
charge of high expleiive over o range of
-IE,'DD'D j-'-nrda, tha shall 1gkina but & min-
s L b ufe to moke that flight. One of the LIUF-
e —— e ners is sighting through its telescopic findar

Ba PFOPULAR MECHAMNICS
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Shells Trace a Rainbow of Steel Across a City

gl
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Furaly far comporison the bl'g
and little guns are here lined up
side by side, their trojectories
forming long and short rain-
bows across the sky. It will be
noticed that the 3F-millimatar
antliank i, fram whose ilen-
der Barrel issues an armor-
plercing shell, has o tep range
of 7,500 yords but iis effective
distance is 1,000 yards In actusasl
worfare, Al the :i-:;.l-nr i one of
ihe 1d:-lnch coast-defernse weap-
ons; seme of Thess are mounied
on railway carriages others
have disoppeoring mouvnts af
permanent emplocemants. Thair
ronge varies from 13 te 24
miles. Crivg &F the most formid-
able new weopans iz the 155-
millimeter gun, tractor-drown,
wihieh with Hs carriage waighs
0000 pounds and huels a
25-pound shall 15 miles
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f E A Lfr'
fi‘m:m,r Inspectnrs SEE Howitzers Hand-Finished

While workmen hand-
finish and fit the T5-milli-
meter howitzers being
turned out at General
Electric’'s motor depart-
ment, Erie, Pa., inspecto
of the T, 5. Army stand
by to scrutinize the job,
These howitzers can hurl
a l4-pound projectile
9,500 feet.

B
'J

Mony o greal paocetime

plant hos taken on wnusual

werk in the defense emerll

gency. Hers are 7 5-milli-"

mater howitzers baing hand

finished in o Gansral Else-
tric plant, with army in-
spectors walching

iﬂvﬁli-‘urtahle Metal Traffic Bridge Spans Busy Intersectmn

To relieve traffic con-
gestion at busy street or
highway intersections, a
portable metal bridge has

“¥heen designed by Linton
Hopkins, Jr., of Atlerta
)} Ga. ~Phe overpass Fs &
specially prepared road-
bed to provide good trac-
E-:"{_ﬁm for cars.

a Rush hour traffic af busy
£y eity Intersections and tem-
parary road blodkades may
be solved by this portoble
matal bridge, which hos o
surfoee  designed 1o pre-

ﬂ {_ﬁ geod traction for cars
Duplex Dishpan Has Twn Basins for Washing and Rmsmg DIShEE

Partitioned into two sections, a double-
purpose dishpan provides g separate
curved compartment for clear water, thus
permitting dishes to be washed and rinsed
without using more than one pan. Being
separated, the rinsing water may be hotter
than the washing water if desired, and it
may be replenished constantly with fresh
water from the tap without weakening the
washing solution.

Like the double sink, thiz partitioned dishpan pre-
vides seporate places for waoshing and rinting dishes

FPOPULAR MECHANICS
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Archers Plav,r “Wllllam TE'II”f gﬂlf on Desert

Golf, the kind you play with lit-
tle white balls, is a pretty easy
game compared with the William
Tell variety. The tee-off is fairly
simple. A good archer can twang
his “drive” with bow and arrow
up to 325 yards; Kep Wilhelm, one
of two brothers who originated the
game out on the Mojave desert,
once made a 509%-vard shot with
his powerful foot bow, The ap-
proach shot requires more accu-
racy. And “holing out" is plenty
tough. The game, growing in pop-
ularity around the country, is
plaved differently in wvarious
“clubs.” Some use a small card-
board disk set in the ground about
three feet from the flag as the
“hole.” Some use sacks of sand.
One popular method of putting is
io knock a four-inch ecotton ball
from the top of a metal rod 28
inches high., The Wilhelm broth-
ers play archery golf with their
hunting bows, but most devotees
use the regulation bow with 35-
pound pull. For driving, a light
“flight arrow™ with small feathers
gets greater distance., The ap-
proach arrow has large feathers
and a long point to stek in the
ground. The putting arrow is
heavy, with a blunt point, made to
fly accurately. The best distance
iz gained by aiming up atl a 45-
degree angle. Ken and Walt Wil-
helm often play around a 30-mile
desert course in cars of their own
design, built for hunting and pros-
pecting: greens are 250 yards
apart. Regular golf courses are
often used for archery golf, and
tournaments are being organized.

b

‘7
Corncobs to lgleld Mu

As a result of six years éi' r::.-s.vcarc in ]'us
laboratory, Francis E. Wilkingon of Glen=
dale, Calif.,, has devised a process that
cnnw.rtl""ﬁrrl:l:'uhb mto munitions. A p]ant
being erected near Missouri Valley, Ia.,
expected to turn 40 tonz of corncobs a day
into nitro-cellulose, a base for explosives,
and inte a synthetic rubber which can be

e
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Top, desert golfers
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“toe off'’ with bow and arraw, Below, “hal-
kg aul' ot the thirteanth “gresn,’” bwe arrews plarce the diak

1tlr::&s at. New. ﬁ?nthetlcs“ Plant

Il.1_~'rl'_i] w llh nar.mal rubber in making tires.
“Eventually, Mr. Wilkinson hopes, his com-
pany will use annually for defense prod-
ucts, 26,000,000 bushels of cobs which
otherwise would be burned as waste, Oth-
er products which are said to be obtainable
from cobs are guncotten, alechol, motor
fuel, plaftlrs and I'E:i."l:il'.l.
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! This eube little Fellow is @ marten, Beaver w.i-u"hing 55 pounds trapped Itl. Oregon
d difficult to roisa on o fur form te reduvce domoge along on irrigotion canal

war essentials. With the foreign supply
cut off and the domestic supply insuffi-
cient for our own needs, a shortage is in
prospeet, Prices of line furs have been
down for the past decade, thus broaden-
ing the market to include more buyers,
and new methods of processing cheap furs
,d have resulted in production of expensive-
g looking products that the low-income
worker could afford, so the American
woman has become accustomed to having
her desire for furs satished,

Brown bear demanitrates fihing prew=
w4, taking salmon from river

Bobeat which killed mere than 30 lambs
from one band befare being tropped

FU'R trapping and fur raising, sidelines

by which farmers have turned spare
time into ecash for years, are taking on
new importance, due to the war's inter-
ruption of imports.

America, the world's largest user of
furs, produces only 40 percent of the
supply needed to meet a retail demand
ranging from S400,000,000 to S500.000,000
in a prosperous year. The rest comes
from eountries whose ships are carrying |

Fhotos couriesy U, 8, Flsh and Wildille Service
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1' Litter of PUps rn:u|1‘ing
fram experiment in breeding
a gilver fox with a red fox

Showing mathod of halding
coyote while sar-tagging it

in W 5 survey weark

Letting trap for coyote.
Egquipment includer gloves,
trepping maf, special showel,
woaden maollet, scent bottle

Fur raising is no get-rich-guick scheme;
in faect, it means many hours of hard work
and persistent study of the animals, as well
as careful attention to what the market re-
gquires. Too, it calls for an investment in
breeding stock, pens and feed, so starting
on a “shoestring” is discouraged. But the
chances of making a profit seem better than
those of the {rapper, who cannot control the
guality of the skins and who cannot be cer-
tain of the number of skins he will be ahble
to supply.

Of the many animals having value as fur-
bearers, the two holding the greatest possi-
bilities for the fur raizser are the silver fox
and the mink. Martens and fishers have po-
tentialities if satisfactory reproduction ean
be abtained in captivity, Attempts to raise
skunks, badgers, racoons, beavers and

of the costs,

Federal, state and college experts have
bee;p working on the pmblem m ﬂl:::ﬁpe of

II- F _.al |'
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muskrats for their furs have failed because .
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: . 1 ] ' its full possibilities in the fur mar-
ket were not realized until 25 of
the pelts sold for an average price
of $1,239 and one pelt brought an
all-time high of $2,627 in 1910.
That launched a hoom that col-
lapsed when the World War start-
ed and most of the development
has taken place since 1918, From
6,000 in 1923, production of silver
fox pelts jumped to 200,000 in
1935, and has inereased since.

With increased production have
come lower prices, of course, and
at a special sale held by a New

York auction company last No-
vember, 2308 full silver pelts
brought an average price of $33.42,
At the May, 1940, sale, 3,819 pelts
brought an average price of $37.12,
with a top price of $100. Such a
price, government experts say, al-

" lows a falr margin of profit to the

fur raiser who manages his busi-
ness properly and who
avoids taking pelts before
they are fully developed.

Foxes are being grown
. successfully throughout

T Here's how the
hunter must handle o
mauptain lien, Thes
antmal T tled, bt
naf yat helpless

Comical-lacking bleck bear up a
tree, but not for encugh to es-
cope the camera’s eyve

Fox in trap barks do- — :

fiance o8 phetegre-

pher-trapper comas
te bag his catch

broadening the field of the fur rancher,
For many years the U, 5, fur-animal ex-
periment station at Saratoga Springs,
N. Y., maintained a number of species,
but by 1938 all had heen eliminated ex-
cept silver foxes, minks and martens.
Eqguipment, pens and kennels have been
tested, trial feed formulas checked, meth-
ods of handling and management tried
out and diseases and parasites studied.
As a result the Fish and Wildlife Serviee,
. 5. ]:_!E'f.m_t'_lm_;:ﬂ of the Interior; is able
to provide fur ranchers with valuable in-
formation that may prevent costly mis-
takes. Anyone contemplating an entry
into fur raising may obtain help also from
his county farm agent.

The silver fox resulted from the secret
experiments of two Canadian farmers but
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the northern half of the United States, from
New England westward to Washington and
Oregon, and in the cooler parts of Califor-
nia. The greatest numbers are produced
in Wisconsin, Minnesota and Michigan,
these states producing more than 50 per-
cent of the American crop. The two larg-
est companies in the world producing sil-
ver foxes operate in Wisconsin,

One of the fur raiser's problems in recent
vears has been the inerease in food costs,
tending to reduce profits, This problem has
not been as perplexing to the small pro-
ducer as the large, principally because the
former regards pelt production only as a
sideline. Yet the small producers, as a
group, today market about three times as
many pelts as do the large fur ranchers.
For the small producer, fur farming fits in
well as a sideline to general farming be-
cause it utilizes certain parts of the farm
not adaptable to growing other crops. It
also provides a winter occupation and
brings in additional revenue during the
season when both are needed to balance

farm operations,

The number of farm-raized mink pelts
also has increased rapidly in recentl years,
with prices exceptionally good. Through
selective breeding the desirable sepia eolor
with a darker stripe down the middle of
the back has become prevalent in the bet-
ter herds, Pelts from ranch minks are now

considered superior in quality and color
to those taken in the wild.

Minks must be kept in separate pens be-
cause of their tendeney to fight. Pens are
of various sizes, but satisfactory ones are
about six feet long, two feet wide and two
feet high—an indication that comparative-
ly small space is required. From four to
five ounces of feed per day is sufficient for
the mature mink,

While not as extensive as in former
vears, fur trapping still offers a means of
Inereased income to the older boys of the
rural community, as well as the profession-
al. Millions of dollars pour into the trap-
per’'s hands each vear, all without the ex-
penditure of a single dollar for pens or feed.
But the trapper must study the habits of
the animals he expects to take, he must
place his traps carefully and follow the line
regularly and he must prepare the skins
properly in order to make the most money
out of each. In other words, fur trapping

{Continued ta page 142)
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Life Suit Protects Wearer —
In Sea in Zero Weather
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Bulky in oppeoronce, the suit weighs only 12 pounds, )

=

Life preservers may keep men afloat, but
leave them unprotected against exposure —;: /\
to frigid water in winter, To give some ™
measure of protection against cold, a life- ‘% '
saving suit of rubberized cloth has beenr':—“:i
devised to be worn over the life preserver, /=
covering the entire body. The inventor )

says it will protect the wearer in weather 3w
as Ztl:]_.d as 12 EEETEES below zero. — &
Pd K=
- o
Lamp on 'Outdoor Thermometer -
Lit by Indoor Push-Button . - Yol |
Mounted ouf- ' e bl h__}
side the window,a || e R
thermometer with .
built-in light is Sy
easy to read at "
night. The lamp, Rt
mounted in a bell- y
shaped housing at
the top of the in- ‘i 'f.-l":.
strument, iz con- = o
nected with a bat- i
tery and switch > g

within the room.
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Laboratory on Wheels ‘Rlde;{’/ Coaxml Circuit

For the testing of a co-
axial cable between
stevens Point, Wis, and
Minneapolis, Minn., an
automohbile has been con-
verted into a mobile lab-
oratory that can be uszsed
in all weather and in al-
most all places. It accom-
modates two Bell Tele—.
phone efigineers and
more than half a ton of
equipment. Practically
the entire ins=ide of the
car was rebuilt to make
room for test benches,
power control panel,
magneto telephone and
other apparatus, A con-
verter mounted under
the hood provides a 110-
vaolt, 60-cyele power sup-
ply from the main battery.
Also beneath the hood is
a small pas-engine-driv-
en generator which is
used for keeping the bat-
tery ::]'LG'_l.';,'u-:_l,

e - — -

Tisviiad ST =7 -__'“'--.::::I?M
mEg A/ p—,
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Test boord af the maobila M IRIER . s o ! - g “'Hb.&‘x o
loboratery is shown at | |' _.-Er#l' ‘—E T e
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Under the odd yet formal name of the
"Howgozit Curve” the flight engineers and
shore erews of Pan American Airways plot

highly imporfait-—dsta concerwing Tuel ™

consumption on transatlantic flights. Its
purpose is to keep the crew aloft and the
home base continually informed as to fuel
reserve aboard and requirements for com-
pleting the flight or returning in emer-
gency. It consists of five curves. One is
baged on the caleulated flight plan, and

shows the estimated normal consumption

. of fuel on a curve of miles versus gallons,

96

” "Hnwguzlt Curve” Plots Flight of Trans-Ocean Clippers

The second curve shows gallons versus
hours of fight. The third shows hours
versus miles of actual flight. The fourth
and fifth curves show miles versus gallons
based on the contingency of three-engine
operation to destination and return to base.
The “Point of No Return” is also plotted,
designating the limit before which any en-
gine failure would require a return to the
point of departure. Fuel reserve practice
insures the plane's ability to reach the port
ahead on three engines in case of engine
failure beyond the “Point of No Return.”

POPULAR MECHANICS



Where to Put Your Candles

r ka" L CAMDLE HOLE
[ H |

IF YOU like the soft, cozy glow
of candle light, why not make
up some of these holders? Remi-
niscent of early New England
homes, the hurricane type in Fig.
2, with a companton mateh holder,
if desired, adds a nautical touch,
Both hawve a ship's-wheel motif,
and the parts are turned on a
lathe. Dimensions of the candle
holder are given in Fig. 1.
Especially designed for use on a
dining-room table, a pair of candle
holders like the one shown in Figs.
3 to & inclusive, will also serve the
purpose of a bell, which is sounded
by a gentle swing. The base and can-
dle socket are wood, and the chimney
holder is sheet metal cut and shaped
in leaf design as in Fig. 3. The bell is
hung from a screweye driven into
the candle socket. The ring that
holds the assembly is screwed io the
base and all the parts are enameled
in white or other suitable color.
Hung asbove a fireplace or buffet,
the candle sconces in Fig. 6 produce

NOVEMEER, 1941 87




|
Jﬁrm& Socmced ovels mranitel |
]

an unusual effect. They may
be scroll-sawed from ply-
wood if used only for deco-
rative purposes. The patiern
can be sketched on a sheet
of paper marked off in Y4-in.
squares as shown in Fig. T.
If desired, the plywood can
be hammered with a ball-
peen hammer and coated
with Hat black paint to simulate the appearance of
iron. If the candles are to be lighted, it is best to
cut the sconces from heavy sheet brass, which can
alzo be done on a serollsaw by using a metal-cutting
blade. Details and dimensions are given in Figs. 7
and 8. Notice how a brass angle bracket is uzed to
hald the candle socket to the back and how a small
serollsawed pieee conceals the horizontal portion
of the bracket.
If you would rather have a holder with plain, co-
: 0 lonial lines, the one in Figs. 9 and 10 is
: g just the thing. A bundle of small, paper
|i{fi_”" ‘é”“'ﬁ_“"“t i ""ﬁ@_#_ matches fits into the top of the handle, and
' a candle snuffer, attached to the edpe
opposite the handle, is always at hand.
Although walnut or mahogany wvarnish
stains may be used to match other fur-
nishings, maple finish is the one most
consistent with the period of the design.
On this holder, as on others that are used
on tables, vou can provide rubber-headed
tacks or pieces of felt on the underside
to avoid marring polished surfaces.

HLIFFER METCH MY T
ot HOLDER

{[Cactus plants should not be put in too
srmall pots as the spines might cateh and
uproot them.

| - FPLIBBER= §
a | HEADED
TRCHS
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Hammered Cnpper Trays Made in Fish Deslgn

Soft copper is hordened by hommaring and should
be annealed of intervals to aveld cracking or split-
ting it. Annealing & dene by heating the metal
ta @ cherry red and then cooling it in water

When completed, the
tray i polished and
then cleaned with a
regular kitthen clean=
or, after which it is
rinsed and dried thor=
bunlﬂf. Then iF Is
given o coal of clear
matal locguer

Made in pairs, these trays provide an at-
tractive table decoration as well as useful
containers for tidbits. A blank of soft cop-
per is all you need. The hammered effect
on the metal, suggestive of fish scales, adds
to the natural appearance. By using a ball-
peen hammer, the soft metal is hammered

FIDEYIEW

into shape easily with the aid of a8 wooden
forming block. The eye of the fish is out-
lined by indenting the metal with a piece
of I5=in. pipe. Polishing with emery cloth
and fine steel wool brings out the natural
beauty of the metal.

—George A. Smith, Quarryville, Pa.

Tape Handles to Hold Small Work Agamsl: Dmk Sander

When small pieces must be finished on
a disk sander, strips of adhesive or cellu-
lose tape will provide handles for holding
the work. Fold each strip in the center
and stick the ends to the work to provide
a tab. The same piece of tape can be used
several times,

What Have You Done?

Hove vou solved some troublesome everyday prob-
lem of & mechanical nature perfaining fo your home,
work or secupation, yeur hobby, play or recreation?
If 88, why not send a short description and a skeich
of phete to ouwr Homecraft Editor? Mony other read-
ers might benefit from what you have done. 'We pay
premplly for accepted material and returmn that which
we cannal uie.
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Gravel Mixed With Fine Sand
Aids in Sifting It

If sand for small construction jobs is too
damp to sift rapidly through a screen, toss
a couple of shovels of coarse gravel in with
it. The gravel will break up the sand lumps
and aid in driving it through the mesh of
the sereen. The gravel does not go through
the zereen and is used over and over.

Self-Closing Doors on Dog House
Opened Easily by the Pet

HIAILED ‘0 T -'i':|)
BITH SROES OF :l':.:iﬂ:f

e S

FLAT - IRDH

The doors on our dog's house are always
closed to keep out drafis yet the animal
can enter or leave the house at will, Roll-
ers and an inclined track make this possi-
ble. The tracks are sloped just enough to

104

permit the weight of the doors to close
them. Beveled wood strips at the edges
permit. the dog to push the doors apart
with its nose—J. Lippegaus, Chicago.

Fuller Ball Shortens or Lengthens
Plumb-Bob Line Quickly

Instead of loop-
ing and knotting
the line of a plumhb
bob to shorten or
lengthen it as de-
sired, try using a
fuller ball. This is
slit across both
ends and the string
looped and pulled
through the cen-
ter hole in the
rubber. When pulled into the slits, the line
will keep the loop of string from slipping.

Keeping Shoe Laces Fastened

If yvou are trou-
bled with shoe
laces becoming
loose at the knot,
try this simple
trick: Just tie the
knot in the usual
way, but after
forming the sec-
ond bow, slip it
through the center

loop again and
then pull the bows tight. They won't come
loose until you untie the knot by pulling
one end of the lace.

Beeswax Improves Wood Clamps

Beeswax applied
to the screws of
wood elamps will
not only make
them work easily,
but will prevent
glue from adher-
ing to the threads.
To apply the wasx,
heat the screws
and rub the wax
over them, Then heat again slightly to dis-
tribute the wax uniformly.

—Martin Mittermiller, Marshfield, Wis.
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Mirror-Backed Perfume Case Holds Five Vials
|!||||HF"

Just the thing on a dressing table, this
perfume eabinet is a useful ornament for
yvour bedroom. To make it, turn a eylinder
of walnut with 1g-in. beads at both ends,
As an alternative for a solid piece of wal-
nut, you can glue up two or three pieces
and let the grain run vertically to give a
quarter-grain effect. Or, you can glue up
1-in. stock and have the grain run hori-
zontally. Next, the eylinder iz sawed in
half and drilled for the perfume vials, after
which a mirror is attached on the back

with two serews. To drill the glass for the
serews, use a rod with the end ground flat.
Chuck it in a drill press, raising and low-
ering it in a puddle of turpentine and fine
emery powder held by a putty dam. Drill
halfway through the glass, then turn it
over and complete the hole. In this way,
you avoid chipping the glass when the
drill “breaks through.” Use rubber grom-
mets around the screws go that expansion
and contraction will not break the glass.
—Dale Van Horn, Lincoln, Nebr.

Coil Spring Soldered to Shaft Serves as nght Wnrm Gear

A worm gear for use in animated win-
dow displays, models, toys and similar de-
vices can be made by slipping a coil spring
over a suitable shaft. The spring is
stretched to spread the coils so they will
engage the teeth of the driven gear, after
which it is sweat-soldered in place. Holes
can be drilled in the shaft to take the ends
of the spring to keep it in position while
soldering,

[ If yvou will wipe perfectly dry all articles
and utensils to be placed in your electric

refrigerator, you will find that less mois-
ture collects on the freezing unit.
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Hanging plants can be watersd right in
tha living reom if an oiled-silk dish covar
iz slipped ower the boliom of sach pot
to caotch tha drip os in 1. Alarm cleck
usetd @s cooking timer by putting bobby
pln amn alarm im:r, 2, to sirike olorm-set
kmab whan key makes portial revelution

A—'Wrists of rubber gloves folded aver cotton
form absorbent bonds fo keep dirty water aff
the arms. d—Use costor il to lubricate rubbar
casters instead of machine oil, which sasn rots
the rubber. &—Rubber bicydle grip on iran
hondls provides comfortable grip and eases
fingar stroin when ironing for long periods

S5—Warn like on apran, a large silcloth pocket in
which to ompty ash troys ond put serops and
edds and ends picked vp while cleoning a room
will sove you many steps
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T—Adheiive lope contalners provide spesls on
which to wind embroidery thread, L=t the thread
end project and snop shut the conioiner ring.
B—A coks lifizs frem the pan iiu:u.llg'lI if u put a
wased-paper disk in the bollom alafg with a
atrip #o provide tabs

P—Artificial Nowers are renewed by cut-
ting off soiled edges and then curling the
new edges by pulling them over the bloda
of the scissors. 10=Ta pravent noil palish
fram being upset, attach the bettls te &
lerge sguare of heavy cardboord, viing
some of the polith as an adhesive

11—When cloihes dnmp—aﬂnd ter ironing must ba
kept for o while, lhc'r will nol mildew In a re-
frigerator, 12—A botile of poison cannol be mis-

takern if @ small bell is fied on it
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Alternate Layers of Jar Rubbers
Assembled Into Novel Humidor

An unusual eigarette humidor can be
made by using an equal number of both
dark and light fruit-jar rubbers. If de-
sired, you can have two contrasting colors
or any desired effect by painting the edges
of the rubbers to suit. This is done by slip-
ping them over a rolled newspaper and
painting them. After this, the rubbers are
slipped off the roll and are put together to
form a humidor, cementing the assembly
together with ordinary rubber cement.
The top and bottom of the humidor are
made from disks of heavy cardboard. The
lid, also made of fruit-jar rubbers, is pro-
vided with two small pins which fit in holes
drilled into the top of the humidor to hold
it in place.—Robert Scott, Saltsburg, Pa.

Killing Insects on Plants

A simple preparation that may be
sprayed on ornamental bushes and vege-
tation to kill insects on the foliage is made
by dizsolving any good grade of soap chips,
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5 Ibs. in hot water, 10 gals. When the soap
has dissolved completely and the mixture
has cooled, nicotine sulphate, 1 oz, is
stirred in. Next, kerosene, 10 gals,, is added
while stirring vigorously. This will form a
milky preparation. Although the nicotine
sulphate is poisonous, the small amount
contained in this preparation does not offer
any particular hazard in using the spray.
If a quantity of this spray is made it may
be kept for future use if stirred immedi-
ately before applying. A garden sprinkler
can be used to apply the insecticide.

Socket Wrenches From Screws

While working in a shop I needed a few
small socket wrenches, and not having any
on hand I made them from set screws of
the type that have
hexagonal shaped
holes in the heads.
These were weld=
ed or brazed to
the end of small
steel rods as
shown, the rods
serving as han-
dles. Obtaining
theze zet serews in
a number of different sizes will enable you
to provide a set of socket wrenches for al-
most any size bolt vou may encounter,

—James Cunningham, Verona, N, J.

Shoestring Tipped With Polish

If the metal tip comes off a shoe string,
dip the end in fingernail polish and twist it.
When the polish dries, the string will be
as easy to lace in your shoes as when it

was new.—Wm. Swallow, Brooklyn, N. Y.

SHOESTRING &
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GUN-z#d{-TROPHY CASE :
a;ml& étcz'age claé'e/t

UILT in a den or ree-

reation room, this
case not only protects
and displays your guns,
but it also provides a
closet for your hunting
clothes, and corner
shelves for your fro-
phies. In some instances
where the closet is not
neaeded in the den, it
may be used as a closet
for an adjoining room,
by providing a door in
the wall. Construction
is shown in the details
and is simply a “ham-
mer-and-nail” job if
knotty pine or other
fabricated materials are
used. Note screen for
ventilalion above door.
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Closed cobinets vnder boath the
case and shebres provide sterage
for ommunition, fishing fockls
and other small cquipment
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Card Table Hung on the Wall
Serves as Drawing Board

The home artist who occasionally needs
a drawing board can improvise one from
a card table. To do this, just hang one side
of the table on a wall by means of screw
eves and hooks so that the legs on the
opposite side of the table rest against the
wall, supporting the table at an angle.

Saw Table Used as Surface Plate

The machined surface of a power jigsaw
table can be used as a substitute for a sur-
face plate for nearly any operation requir-
ing this type of tool. For some work, espe-
cially with model parts and others of small
dimensions, it will not be necessary to re-
move the table from the frame, or even to
take out the saw blade. Larger worlk will,

SURFACE
GAUGE 3=
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of course, require that the table be re-
moved and placed horizontally on bench
blocks to allow freedom of movement of
the gauge.

Paint Remover Burned Off Work
To Avoid Messy Job

If you dislike to use paint and varnish
remover because of the sticky substance
resulting from its use, try burning off the
softened paint or varnish. The remover is
applied to the surface and allowed to stand
the usual length of time required to soft=
en paint. Then it is ignited. Do this very
carefully outdoors as the remover and
softened paint or varnish are highly in-
flammable. Combustion burns off the sur-
face chemicals and woils, leaving only dry
flakes of paint, which are scraped away
easily. The wood is not charred or scorched
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by this method because the flame burns
out too rapidly to penetrate below the
paint coat. Table tops and other large sur-
faces can be treated in this manner, but
areas of not more than 1 sq. ft. should be
handled at a time, Under no condition
should a large flat area be covered with the
remover and then ignited, due to possible
fire hazard. Also, the remover container
should bhe covered and placed far away
from the work before applying the fire.

{[Small mats cut from old inner tubes or
rubberized raincoats and used under vases

and other plant containers will protect the
finish on your furniture from moisture.
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Make Yewr Own Game Accesscries

:I 73 :-:.':.-

¥y HOLES, 1)y DEEP

YDU can make your own game accessories such as poker-

chip holders, cribbage boards and also chessmen if you
have a lathe, The block for the chip holder should be about
1% in. larger than the finished size. The holes are bored with
a sharp expansive bit after which the edges of the block are
trimmed down to the finished size on a saw, which produces
the finger slot for each hole, A thin piece of wood the same
size as the block is glued and serewed on the underside. A AR PR R IEEN=2 REY:

recess cut in the center of the block keeps the cards handy. . SLOTTE ¢
Chessmen can be made of plastic or of fancy hardwoods. T L' DIA,
The needed general dimensions of the chessmen are given in B 13 o, _Ta;
i
F o l

1" A

d

the drawing but no detailed dimensions as the average lathe
craftsman should have no difficulty in following the indi-
cated contours by eye. The horses’ heads for the knights are
whittled and attached to the bases with small dowels. If the
heads are first skeiched on wood of the proper thickness and T & T g
their outlines cut with a jigsaw, much whittling can bhe
avoided. The features may be painted on or earved,
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By H. T. Bodkin

I_IEH.E‘S a game table that serves many
purpases, being small enough for two
persons playing ehess, checkers and back-
gammon, yet capable of instant enlarge-
ment so that it is perfectly convenient for
four or six persons at bridge or poker, The
top consists of two sliding, hinged leaves
which can be pulled out and dropped over
both sides, and a sliding center insert, one
gside of which is a checkerboard and the
other side iz finished to match the rest of
the table. A false, sunken top, just below
the regular top, serves as a backgammon
board, and under this is a large drawer that
holds all of your playing equipment.
Normally, when used as an occasional
table, the center insert with its plain side
up, fits snugly between the two folding
leaves, which are dropped down. For a
bridge table, vou slide out the center insert
and push in the leaves until they meet at
the center as in Fig. 1. When vou need
space for six, you merely replace the insert
and keep the leaves extended as in Fig, 3,
which gives a total length of over 50 inches.
Then, for backgammon pull out the insert
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and drop the leaves if you
wish, as in Fig. 2, while
for chess or checkers vou
just reverse the insert as
in Fig. 4,

There's no complicated
joinery as you might ex-
pect, and anv craftsman
of average skill will find
the job of making the ta-
ble an easy one, The en-
tire construction of the
frame is shown in Figs. 5
to 7 inclusive. As you will see, the table is
of simple colonial styling, and while it can
be made of softwood to keep down the cost,
it will be a finer piece if made of hardwood.
Start by making the legs. They are 2 in.
sgquare at the top and down for a distance
of 433 in., then tapered to 1% in. square at
the bottom. Mortises are cut in the top
sections of the legs to receive the tenons of
the front, back and side pieces. The two
front pieces are only 1 in. wide and are
spaced for the drawer to fit between them.
All the mortises are 35 in, wide and 1% in.
deep. After gluing the joints, a finishing
nail can be toenailed through each tenon,
from the top, and at an angle into the leg,
which will spread the tenon slightly and
tend to lock it in position. Next, you install
the backgammon board, which also serves
to increase the rigidity of the table frame-
work. This is 3-in. plywood fitted snugly
inside the apron and upper front cross-
piece. It is glued and nailed to the under-
side of two rabbeted strips across front and
back of the table. See Figs. 5 and 9. These
strips serve as guide bars for the sliding
leaves, which have corresponding guide
bars on their underside to fit the station-
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ary ones, Quarter-round
molding is used to fasten
the other two edges of the
backgammon board as in
Fig. 9. Hard maple is rec-
ommended for the guide
bars.

The drawer is shown in
Fig. 7. The shallow chan-
nel cut for the guide rail
does not extend through
the drawer front but is
cut in the bottom only. If
no power saw is at hand,
this channel may be cut
out with a backsaw and a
flat chizel. When com-
pleted, the drawer is fit-
ted between the front
pieces of the table; it
should be given just
enough elearance to work
freely, vet not so much that there are wide
spaces around it. After the fitting has been
done, the drawer gulde rail (also maple) is
| ftted by bringing it up from below and
#' 13 marking both the rail and the pieces it is
) to fit. When located by trial fitting, the rail
is glued and nailed into the mortisez cut
for it. See Figs. 5 and 7. Two hinged
brackets to support the leaves when they
are raised, are cut and attached to the side
aprons as in Figs. 5 and 8.

Stock for the top is 34 in. thick. To pre-
vent warping, it is best to glue and dowel
two or three pleces together to form each
leaf. Fig. 15 shows the correct curves, di-
mensions, location of the guide bars, ete.
MNote that each leaf is hinged to a narrow
strip which lies horizontally on the table
at itz edge when the leaf is dropped. A
groove is cut in the exposed edge of each
strip to fit the center insert leaf which has
a tongue on each side. See Figs. 12, 13, 15
and 16. The outer edges of the leaves and
the ends of the center leaf are rounded,
which can be done accurately on a shaper,
and is sanded smooth by hand as in Fig. 14,
Before gluing and screwing the guide bars
on the leaves, it is best to nail these on
lightly and then make minor adjustments
io assure that the top units will slide freely
on the stationary guide bars, yet not be
exceszively loose., After this fitting has
heen done, the permanent locations of the
bars are marked after which they are glued
and screwed in place. Also, a serew at the
inner end of each movable guide bar will

RIGHT
REAR LEG

HMOTCHED AT CORNERS
TOFIT AROGUND LEGS
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prevent the leaves from coming
off the table entirely, as the
screws stop outward movement
at the point where the leaves are
dropped. These screws are
shown in Fig. 9. The movable

guide bars are cut at a 45-degreec ™
angle at the joint where the two
parts of each leaf are hinged.

See Figs. 12 and 13, which also
show where the hinges are lo-

cated. As the hinges project
slightly from the underside of
the leaves, the aprons at both
sides are notched to permit the
hinges to move in and out freely.

Layouts for the checker and
ha:kgﬂmmnn bﬂﬂ'l'ds are ShI'IW!'l
in Figs. 10 and 11. You can paint
or stain the design on the surface
of the wood, or if you like, you
can enhance the appearance greatly by in-
laying or overlaying. For both inlay and
overlay work, woods such as holly (light),
and ebony (black) give the needed con-
trast. Final finish of the table is deter-
mined mainly by the wood used and there-
fore only general suggestions can be made.
If mahogany, oak, or other open-grained
wood is used, a liquid stain is first applied.
This is permitted to dry overnight. Then a
coat of paste wood filler is brushed on. If
necessary, it can be thinned with turpen-
tine, When the filler begins to appear dull,
rub across and with the grain with cheese-
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cloth. After another overnight drving, the
surface is sanded lightly and several coats
of clear varnish are applied, drying and
sanding between coats. Maple and bhirch
woods are finished similarly, except that
no filler is required. A thin shellae coat is
applied ever the stain, allowed to dry over-
night, then sanded bhefore varnishing.

{[If cane seats in vour chairs sag, they can
be tightened by shrinking them with warm
water and soapsuds. Plenty of time should
be allowed for the cane to dry before using
the chair,
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Wire Wall Brackets for Flowers
Made From Lampshade Frames

Discarded wire lampshade frames pro-
vide a good source of material from which
to assemble novel wall brackets to hold
small potted plants. The diffieult bending
is already done, so all you have to do is to
cut them up and reassemble them by sol-
dering into the degired designs. The draw-
ing shows three designs which are only a
fraction of the number that can be worked
out.—Richard F. Nugent, Milford, Del.

Clothespins in Tent Ridge Pole
Provide Reel to Dry Fishline

To dry his fishline where it will be out
of the way, one sportsman has a couple of
clothesping stuck in holes on the underside

B e~ DL
S Lo
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of the ridge pole of his tent. The line is
wound around these while the rod is sup-
ported against the end pole by means of a
serew hoolo

Extra Slide in Box of Matches
To Hold Burned Ones

If yvou keep a
box of large size
matches in vour
kitchen for lLight-
ing gas or oil
stoves and lamps,
a place to put the
burned matches
can be provided
by using two slides
in the box, one 1o
contain the new
matches and one
for the burned ones. Of course, the slides
will have to project from each end a little
hit.—D. B. Caswell, Amsterdam, N. Y.

Sponge-Rubber Protects Glasses
When Carried in Case

Having broken
a pair of glasses
which were in a
CESe, ONe Man
avoided a repeti-
tion of this acci-
dent by cementing
pads of sponge
rubber to the case
al the points indicated. In this position,
the rubber tends to cause the glasses to
“float” in the case so that any severe shocks
caused by dropping them are absorbed.

Rope Swing to Carry Glass

¥ou can carry a
large pane of glass
by using an end-
less rope, which is
slipped over the
pane as indicated.
If several pieces of
glass are to be
carried, it is a
good iden to use
padding where the
rope contacts it to prevent the sharp edges
of the glass from cutting into the rope.
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Circus-Rider Toy Performs in Realistic Manner

Scrollsawed from plywood the horses
are painted gray with darker dappled
spots. The harness should be bright red
with a touch of gold, and the rider painted
in flesh pink tights with a blue cape and
red bandeau. Galloping motion of the

; Galloping in o realistic manner when
| -:. pushad on o flogr ar sidewalk, this litile
WO I'-' barsback rider never Falls off his horses
| becouse cach of his legs i+ otoched to o
horse with o length of piong wire, which
permity much freedom of movemaent, His
arms are pivated ot the shoulders and
move in a lifelike foshion as he holds the
reins of piono wire

horses is achieved by screwing the foreleg
of each horse to the disk wheel on its side,
15 in. off center. The horses are hung on
wire hangers, which allow them to swing
forward and backward as the foreleg
makes the circuit of its erank.

Engraver’s Bit Routs Soft Materials Without Gumming

If a bit like the one shown is used for routing soft materials
such as linaleum, it will not gum up. These bits are the type used
by engravers when working in very soft metals. A bit that has
been worn down so that it is unsuitable for its original use will
do for linoleum routing, and usually can be obtained for prac-

tically nothing at large printing houses.

{[Ribs from old umbrellas make good plant stakes for either
Indoor or cutdoor use. Pipe cleaners twisted around the stakes
will hold plants securely without cutting the stalk.
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Attractive Nameplates for Models
Made With Ligquid Solder

RUBBER
ITAMP

Metallic nameplates for models can be
made without a lot of tedious engraving by
uging liquid solder and a rubber stamp.
First cut out a template from cardboard
about e in. thick. Then lay this on a
smooth surface and fill the cutout portion
with the solder, and just as it starts to
harden, make the desired impression in it
with the stamp. Now let the assembly set
for three or four hours and then wipe any
desired color over it

Neat Signs From Colored Tape

Neat, colorful gigns ean be made in a few
minutes by using narrow strips of adhesive
celluloge tape, which is available in colors
of gold or silver and in mottled combina-
tions. First, sketch in the lettering and
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then cut the tape to the required lengths
and press it into position. Signs of this
type can be applied to practically any sur-
face, including cloth, glass, Cellophane,
rubber, photographie enlargements, ete.

Furnace Chain in Door Spring
Acts as a Stop

To prevent ,
heavy sereen and -
storm doors from
being blown
against the side of
a building, insert a
length of furnace
chain inside the
gpring. Attach the
spring near the
top center of the
door frame, and
determine the length of the chain by hold-
ing the door open to the desired angle.

—Everett Hanson, Argyvle, Wis,

Tight Joints of Rule Loosened
With Fine Abrasive

When the joints
of a folding rule
are hard to work,
or are rough due
to wear and an ac-
cumulation of dirt
on the friction
surfaces, clean
the joints with gasoline and then paint the
contacting surfaces with fine valve-grind-
ing compound. After the rule has been in
use for a time, clean off the abrasive and
put a drop of oil on each joint.

i
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Greased Cotton Is Good Bait
To Catch Mice in Traps

If vou have been
unsuccessful in h‘
trapping mice, trvy {LE
using cotton !
soaked in lard or
bacon grease,
Such a bait has a
double atiraction
for mice. They
like lard a=s a food and cotton for their
nests. The cotton can be fastened to the
bait pan of the trap with a tack.

COTTON
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FIREPLACES

Also, simple tricks of starting
and keeping coxy lires

HA\-’E you a fireplace that occasionally

smokes? If so, there's no need of lot-
ting this condition go on. In most cases vou
can apply an effective cure yourself. Some
fireplaces smoke because of a slanting
smake shelf as shown in detail A of Fig. 1.
Note how a descending column of cold air
in the chimney rolls down the shelf and
forces the fumes and smoke from the fire-
place out into the room. The builder of
such a fireplace thought only of the eolumn
of hot fumes from the fire but overlooked
the fact that the chimney must also accom-
modate a heavy column of descending cold
air. A modern horizontal smoke shelf is
shown in detail B, From this you will zee
that the ecold air descending along the
baclk of the chimney strikes the shelf, is
retarded, and is heated by the hot front
part of the shelf and also the fumes from
the fire, causing it to turn back up the
chimney. Of course, it mayv not be possible
in your case to change a slanting shelf to a
horizontal one like this, but the same re-
sults can be gained by the simple altera-
tion shown in Fig. 2. Here a row of bricks
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has been removed and a heavy
sheet=iron “fence” has been at-
tached to project upward from
the lower edge of the slanting
shelf, which warms and turns
the descending column of cold
air. Iron heats up rapidly and
transfers heat to the cold air
coming down against it. Another
method of overcoming this trou-
ble is 1o install a throat damper
which should be just as long as
the width of the fireplace open-
ing. It should be hinged at the
back of the smoke chamber as
shown in Fig. 6, and must not be
installed too low as in Fig. T, nor
loo far back, which would leave
insufficient space for an effective
smoke shelf, Also be sure that
there is an adeguate smoke
chamber between the dﬂmper
and the fireplace opening. When
raized, the damper will have the
same effect as the sheet-iron
“fence” shown in Fig. 2, and be-
sides, such a damper gives ade-

¥ THE <IAE AIGHT

FTHROAT .
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& domper, hinged at the back,
should bs as leng as the fire-
plm:n opening B wids; B ahauld
not be too low ner too far back
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quate draft control.

Another common cause of
smoky fireplaces is that the size
of the fireplace opening and the size of the
chimney are not of correct proportions, It is
recommended that the cross-sectional area
of the chimney should not be less than one-
twelfth of the area of the fireplace opening.
Should you find that your chimney is foo
small you can reduce the size of the fireplace
opening by either raising the hearth with a
course or two of bricks, or by adding a piece
of heavy sheet metal at the top, Fig. 3.

Many well designed fireplaces smoke be-
cause of chimney faults, The top of a chim-
ney should project no less than 3 ft. above
the highoest point of the roof. The higher the
chimney, the better will be the draft. But,
before extending vour chimney or investing
in a rotating chimney lop, try the simple
stunt shown in Fig. 4. Set a section of fue
lining on top of the lining In the chimney
and build around it a cement shoulder
curved as shown. This deflects horizontal
air currents upward and results in positive
upward draft in the chimney. Insufficient
draft may also result from mortar or debris
partially clogging the chimney, Ramming a
rod against the obstruction as in Fig. 8, is a
gimple method of dislodging it.

Some other causes of smoky fireplaces
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are as follows: Double use of a flue for two
fireplaces—as for instance, a basement fire-
place below one in the living room—or the
use of a single flue for both a fireplace and
a furnace or a kitchen stove. Off-center
flues above the fireplace smoke chamber
cause eddy cwrrents and consequent slow
exit of smoke, Sometimes gas-vent pipes
from a hot-water heater or gas furnace
project too far into the chimney and reduce
the cross-sectional area of the chimney.
Also, the same effect comes from a chim-
ney top of smaller size than the chimney
itself. Flue linings that are neot joined
flush, but in which one length of lining is
allowed to overlap the one below it, where
the chimney is slightly slanted, are likely
to cause trouble by reducing chimney ca-
pacity. Joints of flue linings may be leaky
because of disintegration and falling away
of the mortar between them, allowing cold
air to enter and interfere with chimney
draft. If smoke seems to come from a crack
between the mantel and the wall, find out
whether a erack extends from the smoke
chamber to the mantel.

Laying a good fire iz an art. Burning a
large heap of crumpled newspapers on the
hearth will produce more fumes in a few
moments than most ordinary fireplaces can
dispose of. Fig. 5 shows how to lay a fire.
A heavy log is placed on the hearth against
the back wall—not on the andirons. This
is the traditional “backlog,” one purpose of
which iz to protect the back brickworl.
Then, a smaller log of long-burning wood
—not a split piece—is placed across the
andirons about 6 in. from the backlog. On
the floor and in the space between the logs,
a few crumpled newspapers, some wvery
small pieces of wood and possibly pine
cones or dried bark, are inserted, extending
forward under the front log. Finally, small
twigs and a dozen pieces of kindling are
piled loosely between the lops. Now, all
that is needed to start the fire is a mateh.
Az the kindling ignites, knock it down be-
tween the logs and add some fresh pieces
until the front log is burning, after which
it i= pulled forward to make room for a
fresh log. A good material to take the place
of kindling is sawdust moistened with ker-
osene. This is kept nearby in a can and is
thrown under and about the logs. Where
a fireplace does not have a damper, you
can prevent the fire from burning too fast

by piling ashes under and on all sides of
the logs.
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Inexpensive Roof Scaffold
From Plank and Rods
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A roofing seaffold that can be hooked
between the sheathing boards and moved
up the roof as required, is made easily from
two iron rods and a length of 2 by 6-in.
stock, The latter is drilled near the ends
to take the rods which are threaded and
fitted with wing nuts. The other ends of
the rods are bent to form hooks. With this
type of scaffolding, it is unnecessary to use
nails, which must be driven through the
roofing and into the sheathing to hold it in
place thus causing leaks when the scaffold
is removed.
—R. M. Cooley, Kellerville, I1L

Threaded End of Bolt Slotted
To Unscrew Rusted Nut

The next time [
vou bolt together
parts that are to be
exposed to the
weather, slot the
threaded ends of
the bolts as shown.,
Then when the
nuts have to be re-
moved and they
have rusted tightly to the bolts just pinch
the slotted ends together with a pair of
pliers. This will break away the rust so
that the nuts can be unscrewed easily.

—W. C. Lammey, Downers Grove, I1L
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Empty Gun Shells Ignite Easily
To Start Camper's Fire

The next time you are on a hunting trip
and have no dry material for kindling a
fire, a couple of empty shotgun shells will
do the trick, There is enough wax in the
paper of the shells to make them ignite
easily if they are split into narrow strips
with a knife.

Daylight Fluorescent Tubes
Colored With Cellophane

An effect that is identical with the use of
fluorescent lamps in different colors, but
permitling a change from one color to an-
other without investing in more than one

lamp, is obtained by covering the tube with
a single thickness of Cellophane. Cellulose

COLORED
CEARLOPHANE

FLUDRESCENT TWEBE
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tape can be used to seal the covering at the
joint so that the Cellophane can be re-
moved from the lamp in the form of a tube.

Rubber Heels on Legs of Bench
Help Prevent Creeping
When my work-
bench had a tend- T
ency Lo creep
away from the
wall under the vi-
bration of a motor,
I stopped the trou-
ble by tacking
rubber heels to
two of the legs.

The heels project- ."; T | P
ed about 15 in, be- 1 N

yond the lower AELLS MROSECT L

ends of the legs to

make a binding contact with the foor.
—G. E. Hendrickson, Argyle, Wis.
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Hacksaw Splits Lead Pipe

Instead of risk-
ing the use of a
knife to split open
one side of a
length of lead
pipe, bend the pipe
over a pulley or
a wood disk
clamped in a vise.
Then you can eas-
ily split the pipe
with a hacksaw as
indicated. It is best
to use a V-pulley so that it will be easy
to hold the pipe in place.

Charring Enlarges Pipe Stem
And Makes a Tight Fit

If a rubber pipe
stemn does not fit
tightly into the
bowl, char it with
a match to in-
crease the diame-
ter of the portion
that fits into the
bowl. Hold the
stem in the match Hame until small bubbles
appear in the rubber, then stick it into
water to harden,

RUBBER STEM CHARRED
l_.".‘
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Toys That Move by magnetism

Tey outes that move oround, fish that dive and swim o
though alive and boots that mysteriowsly follow the wish
of the young performer, ore just o few of the many
slunts that you ¢an do in this unuswsl table-top thooter,
The cost is slight, as you get ten-cent models or moke
tham fram wood, and wia permonent magnets. By al-
taching a magnet at the end of a dowel, you con hold
it onywhere under the “stage,” or you can hold the
moagnets by hand if there is enocugh spoce. The mognet
and your mevements con ba concealed from spectotors
by elasing the front side under the stage. |f medals are
wooed, plastic ar ather nonmognatic material, a strip of
tron or steel is comented on the underside

Te meve ebjects an er in water you gef on aluminum pon of sufficient size and depth, becauie alumi-

num is monmagnetic. & shest-metol pan would couse the maognet to Yefick’ fo it in:nnveninnH‘p. ond

the boats and fish would nat respend. Tweo persans con conduct a lively naval battle, covsing the op-
pq:.m_-nl":. "';I.Eﬂm:.-ers" to be “iunk™ and rermeved trom the game h;,r ramming tham umid:h'lp:
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Weighted Towels Tossed Easily
To Basketball Players

of 0.
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To permit quick passage of towels to his
players during time-out periods, one bas-
ketball coach punched holes in sponge-
rubber balls and used them as weights.
The corner of the towel is pulled through
the hole in the ball

Stencil Kept in Close Contact
With Work While Painting

Creeping of paint underneath the edges
of paper steneils when the paint is applied
with a brush can be avoided, and a neat
job done, by attaching the stencil to the

~BBER CEMENT

-

work with rubber cemeni. Just coat the
edges of the stencil with the cement and
press it firmly in contact with the work.
After the cement has dried, be sure to rub
off any of it that might have collected on
the surface to be painted.

Steel Tubing Good Sanding Block
For Use on Scrollwork

23)

A short piece of
seamed steel tub-
ing with the seam
open provides a
handy sanding
block for smooth-
ing scrollwork.
The abrasive pa-
per is merely
wrapped around
the tube, the seam of which has been
spread slightly to permit insertion of the
ends of the paper. When released, the seam
will elose and hold the paper tightly.

Lighted Candle Waxes Fishline
[ \ I

When you havea
fishline to wax and
there is no regular
equipment at
hand, you can do
the job with a
candle. Just ignite
the candle and
then pull the line
through the well
of melted wax at
the base of the wick. Care must be taken,
of course, not to burn the line,

Staples Locate Pages in Catalog

If vou have fre-
quent oceasion to
refer to certain
pages in a large
catalog, vou can
save time by sim-
ply¥ clinching a pa-
per staple through
the upper corner
of each page de-
sired. The book
will then auto-
matically open to
the stapled pages.
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TELESCOPIC RANGEFINDER

Helpful in both play and work

to estimate distances accurately,
as in outdoor photography

By Len Marcelius

OH maneuvers of the “junior army

corps,” it's an easy matter to estimate
quickly the distance to “enemy emplace-
ments” with the aild of this simple range=
finder that ean be made at the cost of
slightly more than a dollar, most of which
goes for a set of cheap opera glasses that
can be found in manvy toy and novelly
stores. However, this rangefinder is really
more than just a toy as it can be made to
work accuratelyv, especially within a dis-
tance range of 3 to 50 ft, and thus be of
service to those doing considerable out-
door photography.

In using it, vou leok through the eye-
piece on the back as in Fig. 1, focusing in
the usual way by sliding the eyepiece in
or out. You will see two images A and B,
as in Fig. 2. Then, by moving the sliding
pointer on the back as in Fig. 5, vou make

';"'B. i

: ¢ . 7 e coing -

image B coincide with A, after which you ;L:;"f;m':' ¥ING  pointer efye,
Lyl ]

Mages gre mede
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merely read the distance on the scale.
The opera glasses used in this particular
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case magnified 2.5 limes
and were 4 in. long when
fully extended, A longer
or shorter pair will also
serve the purpose if the
dimensions of the box are
changed accordingly. One

- ; oy
" b -
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FIxED MIRROR
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or a number of thin, parallel lines
can be scratched on the silvering,
as is shown in the lower left detail
of Fig. 4, in order 1o make the fixed
mirror semitransparent.

The length of the lever attached
to the rotating mirror, the
straightness of its edge and the
precision of the moving parts de-
termine to a large extent the ac-
curagey of the instrument. The
lever is detailed in Fig. 7. It con-
sists of a piece of hard-pressed
wood as shown, having a strip of
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piAGRAM OF THE
APTICAL EYSTEM

eyeplece and both objec-
tives (lenses in the front
end of the barrels), and
two plain mirrors of good
guality are used. The in-
ternal arrangement of the
rangefinder is shown in
Figs. 3 and 4, and the diagram of the optical
system is shown in Fig. 8. You will note
that the rotating mirror on the right side,
Figs. 3 and 6, is placed directly behind the
front part of one barrel from which the
lens has been removed. The mirror is at-
tached to a movable lever which is adjust-
ed by means of a slider, The image caught
by this mirror is reflecied through objec-
tive No. 2 which is the lens removed from
barrel, and cemented in a length of fiber
tubing which is held securely in position
as indicated. The image, after passing
through objective No. 2 falls on the second
mirror, which is fixed at a 45-degree angle
at the left end of the box. The fixed mirror
is semitransparent so that it will reflect the
image coming from the right into the eye-
piece at the back, and will also pass the
image from objective No. 1 to the evepicce
{objective No. 1 is front of other barrel
with lens intact.) This accounts for the
double image that vou see before adjust-
ing the slider to merge both into one. Ei-
ther a partly silvered mirror can be used
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HARD=-PRESSED BOARD

OVERALL LEMGTH 9* @ i
BUSHING SET |18 BOTTOM OF CASE 5FEIRG
brass or iron screwed to the top. A screw
attached to the slider runs against the strip.
Note that half of the serew head is filed
away. A small coil spring on the lever at
the large end, gives a positive action. The
spring is kept in place by a shallow groove
in the rounded end of the lever. The ro-
tating mirror is locked securely to the le-
ver by means of a small setscrew on the
mirror holder. You adjust this mirror to
bring the infinity distance to the extreme
left of the scale and then lock it. Infinity is
determined by sighting on the moon or a
large star. Calibration of the scale is easy
if you sight objects at measured distances,
and mark these distances on the scale at
each location of the pointer. After a paper
scale has been made you can duplicate it
on a strip of metal or you ean just cover
the paper with a piece of celluloid. A cov-
ering of imitation leather will add consid-
erably to the appearance of the case, which
should also be provided with a nut in the
bottom so that you ean mount it on a cam-

era tripod.
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Football Holder Helps to Practice Place Kicking

= STRAP HIMGE BOETOP T LY

ROD SOLDERED
TF HINGE

You can practice place kicking
without the aid of a helper, if this
simple football holder is used. It
exerts just enough pressure to
keep the ball al the desired an-
gle, yet does not interfere when
kicking. All yvou need to make
it iz a wood hox, a strap hinge,
an iron rod and a coil spring, all
of which are assembled as indi-
cated in the details.

—Dean Gelwick, Waseo, Calif.

)

Hand Bolt Cutter Is Operated by Foot for Production Jobs

Needing several thousand pieces of short
lengths of rod, and having no power tool at
hand with which to cut them, I rigged up a
bolt cutter so that it could be operated by
foot, thus enabling me to snip off the rods
rapidly. The main or pivot bolt of the cut-
ter was removed and one long enough to
reach through the apron of my workbench
and lake a nut was substituted, using a
block of suitable thickness behind the cut-
ter to bring it flush with the edge of the
bench, The ends of the handles were
drilled to take a length of chain. This was
slipped through a piece of pipe which
served as a pedal. Screen-door springs
were fastened to the lower ends of the
handles and to the apron of the bench to
pull the handles apart. In use, the rod was
fed into the cutter against a stop block,
after which foot pressure was applied

—Arthur Jennings, Derry, Pa.

{[Dip a measuring cup or spoon into very
hot water before using it for lard, butter,
ete., and the fat will slip out easily,
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DETAIL OF PULLEY SLED

B{[EMEERE of a ski club can add greatly

ta the enjovment of skiing by build-
ing a tow to pull them back up the hill.
The original tow was built for less than
8350 which likely could be reduced to $200
by careful selection of parts, and by con-
structing the motor house with used lum-
ber, or by eliminating it entirely.,

Selecting a hill is very important. This
tow is located on the north side of a hill
near Bayport, Minn., where direclt sun-
light seldom touches the snow until late in
February. Trees help to catch the snow
and protect it from the sun, but should not
be so0 numercus as lo inlerfere with the
skiing. The tow track must run straight
with a minimum clearance of 3 ft. on both
sides. All rocks and stumps should be re-
moved, and the track should have a con-
stant incline from top to bottom. Some dips
can be allowed, but any bumps or sharp
rises must be graded smooth.

The tow motor should be located in a
house at the top of the hill, far enough back
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There's much more time
to ski if vou take this
safe tow back to the top
and avoid the needless
fatizue of climbing
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from the edge to allow skiers to leave the
rope and ski away on level ground. The
uphill rope must clear the top of the hill
by at least 4 ft. Hence the motor house
must be built up on supports, Fig. 3.

To keep costs at a minimum, secondhand
paris are used. It is best to use ball-bear-
ing pillow blocks for the shafts. In the tow
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showmn, 24=-in. pullevs were used in
the drive assembly. They came
from a discarded belt-drive sys-
tem and had three grooves turned
into the surface to grip a 1-in,
rope. A used automobile motor is
the cheapest source of power. Be
sure o have all parts of the igni-
tion checked to assure quick cold-
weather starting, An auxiliary
dry battery may be connected to
the ignition to help starting when
the storage battery is straining to
turn over the cold motor,

A heavy-duty 10:1 worm-gear
reducing unit or something sec-
ondhand like the chain and
sprocket drives formerly used on
Mack trucks, can be used. The
chain drive used on the model
shown gave a 3:1 speed reduction.
However the transmission must
run in low and there is consider-
able wear on the gears. In the il-
lustrated tow, the motor turns at
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derground as there is strain when the tow
rope is loaded.

A safety stop at the top of the hill 1o
break the ignition circuit and kill the mo=
tor the instant a skier strikes the stop can
be erected on two posts about 7 fl. apart
where the skiers leave the rope, Fig. 4. On
the house side of each post, mount the con-
tact clip of a small knife switch. Solder
switch hlades to each end of a rubber-cov-
ered wire, Connect the contact clips

1,700 r.p.m., and the 24-in. drive pulleys
move the rope at 1,000 ft. per minute, which
is a good speed for pulling skiers uphill. A
slower speed imposes too great strain on
the arms of the skier; a faster speed is dan-
gerous when inexperienced skiers are us-
ing the tow.

The motor house should be at least 10 ft.
square, and the floor and foundation sup-
ports must be at least 4 by 4-in. stock to
withstand motor vibration. The motor and
drive pulleys should be mounted on ver-
tical timbers sunk in concrete below the
frost line. The walls and roof can be erect-
ed after the machinery has been assembled
on the floor as in Fig. 5. The motor is raised
maost easily by jacks from below. Be sure
to provide a 1g-in. steel cable to anchor
the house to a concrete block buried un-
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in series with the ignition circuit of
the motor. Don't operate your tow
without a safety stop.
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Don't waste rope and power by running
your tow over a long, comparatively flat
stretch at the bottom of a hill. Locate the
tow where the skiers will be pulled up the
greatest possible height in the shortest dis-
tance. The return rope should be carried
high on trees or posts, to which model-A
Ford front wheels are attached as pulleys.
Another model-A front wheel or a pulley
should be mounted on a sled at the bottom
of the hill where skiers take hold of the
rope as in Fig. 1

Miscellanecus gadgets which improve
tow operation include a governor running
off the fan belt and connected to the car-
buretor to provide constant engine speed
regardless of load. A telephone from top
to bottom saves a lot of steps during con-
struction and operation.
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Car-Top Ski Rack Removed or Attached EH.EI].Y

\\‘[;L

HAELF-L&FFED _h. ""-a,_b_

\-\Q

M"
@ =i
—— SCHEW EYE

RFUBBER VACLUM CUP

Here's a solution to the problem of trans-
porting skis on a car top. By tighten-
ing or loosening four small turnbuckles the
carrier ean be removed or attached in a
few moments. It will fit almost any car
and, consisting of only three light pieces of
hardwood, it can be stored away with vour
skis when not in use. Four small vacuum
cups contact the car top so that there is no

likelihood of marring the finish, In addi-
tion to the vacuum cups, the carrier is
hooked to the roof gutters and a small
turnbuckle assembly at each corner as

shown tightens the hooks.
—Emile C, Schnurmacher, New York.

Irregular-Shaped Work Sawed Rapndl? by Usmg Pattern

When vou have a number of duplicate
wood pieces to cut having sides that run at
various angles, fry the saw setup shown.
First, saw an accurate pattern in wood of
the pieces and then cut them roughly to
shape, Next, clamp an auxiliary wood
fence to the saw fence, spacing it above
the table a trifle more than the thickness
of the stock to be cut. Now fasten the pat-
tern to the work so that the latter projects
bevond the pattern on all edges. Then trim
the work, sliding the pattern against the
auxiliary fence and the waste portion of
the work under it.
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Foreign Matter Fished From Well
By Improvised Grapple Hook

The problem of removing several pleces
of wood that had been dropped into a well
by children was solved by this improvised
grapple hook. It consists of two pieces of
flat iron bent to the shape indicated and
bolted together at one end to take a length
of rope or chain for lowering it into the
well, A coil expansion spring over a bolt
fitting loosely about the center of the two
iron strips tends to keep them open so that
they can be dropped over the piece to be
removed. When this has been done, a short
length of large diameter pipe threaded
over the rope is released to fall down over
the grapple hook and eause it to grip the
block firmly for remaoval,

—Charles Ellison, Hinton, W. Va.

Notched End of Lathe Tool Rest
Aids in Controlling Chisels

Did vou ever
have a skew chisel
or parting tool un-
expectedly slip off
the tool rest when
vou were working
close to the end of
the rest? Usually
onlvy a nick or
gouge in the work results from ihis, but
there is always the possibility of a danger-
ous mishap. A good precaution against this
iz to file a shallow V-noteh at each end of

1238
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the rest. Note that the notch is shallow
and just wide enough to catch the corner
of the tool blade as it comes along and keep
it from slipping off the rest.

Nut Helps in Removing Nails
Driven Deeply Into Wood

When salvaging
old lumber, a nut
will be helpful in
removing nails
that have been
driven so deeply
into the wood that
vou cannot gel
under the head
with a puller. In
unsing the nut,
place it over the
nail head and tap
it with a hammer
to depress the
wood around the nail. This will allow the
head to project so that it can be reached
with a puller.

Compass Holds Tracing Cloth
Taut for Easy Lettering

To keep tracing eloth from bulging while
lettering it, one artist uses a compass as
shown. Pencil erasers slipped over the
points of the compass give the necessary
friction between the compass and cloth to
stretch the latter.

POPULAR MECHANICS



W*

CO?PYING EASEL

Sty

IGID and light in

weight, this eopying
easel is inexpensive and
can be used with any
camera suitable for copy-
ing. All vou need is some
pipe and fittings, and
some 9 or 1&-in. plywood
for the base, camera sup-
port and the easel board.
Although g-in. pipe was
used in the original easel,
any small size pipe that is
available will do. The
only threading necessary
iz on the ends of the slide
rails as the rest of the
unit consists of nipples,
tees, elbows and floor
flanges.

Fig. 1 shows the completed easel, while
Fig. 2 shows the wvarious parts. Begin
construetion with the front half of the
slide-rail assembly, and follow this with
the camera support, Figs. 3 and 6, which
must be slipped over the slide rails before
the rear legs and easel support are at-
tached. As the tees at the lower ends of
the support must slide on the rails, they
will have to be reamed to fit. Also, they
must be drilled and tapped for setscrews
or thumbserews to lock the adjustment on
the slide rails, If floor flanges of the type
shown are not available, vou can use round
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Hanges and if desired, you cut these down
for appearance. After eompleting the eam-
era support, put it in place and finish the

slide-rail assembly, including the vertical
easel supports, which are a continuation of
the slide rails.

Mounting of the easel is shown in Fig. 5.
Here again, the tees must be reamed to
slide over the supports, and they must be
tapped for thumbscrews, which lock the
adjustment of the easel. Now, the assem=
bly is screwed to the base, and the easel is
completed. The plate-glass face of the lal-
ter rests in a groove at the lower end

129



SCREEN=BOOR -
T S— i ] 7
DESK-LAME [ o —
REFLECTOR B :
TE-WATT Bmﬂ} k
14"
.I}"‘-I]-IE" ———
CAMERA
i s SUPPORT =
—4
.-‘I“ [ - r
- =
= |
‘5 FIFE T‘E'..% :
HEAMED |
SLIDE RAILS, G
30V LONG
FLOCR
FLAHGE

formed by screwing a length of molding to the lower
edge of the easel board, and is held at the top by a
screen=door calch of the type shown,

Mumination is provided by two T3-watt lamps,
which sre serewed into standard sockets fitted with
desk-lamp reflectors and screwed on Y-in. pipe nip-
ples, The lamps are supported on swinging arms
bent to shape from pipe. Tees at both ends are
reamed and ftted with thumbserews to permit ad-
justment as in Figs. 4 and 7. The arms swing on short
nipples serewed into floor flanges, which are fastened
to the hase. Each lamp is provided with a cord, which
can be plugged into a double outlet box serewed to
the base. A long extension cord should lead from
the box to a wall outlet.

The easel can be painted if desired. In the original,
the pipe framework was painted black except the
glide rails, which were painted aluminum. Varnish
was used on the base and back of the easel board, and
flat black on the front of the Iatter to avoid reflections,
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To Photograph Lettering on Glass

Lettering on a
fruit jar, fancy
bottle or glass dish
which is difficult
to show in a phu—
tograph, can be
cast inte high re-
lief so it will show
clearly by the fol-
lowing method:
Fill the vessel
with granulated
sugar, then place
one light beside
the camera and
another of twice
the illumination
above and slightly behind the subject. Use
panchromatic film and a dark blue back-
ground and the effect will be striking.

Homemade Stand for a Spotlight
From Pipe and Auto Tie Rod

Sliding inside a length of pipe mounted
on a suitable base, an old auto tie rod pro-
vides an excellent mount for a spotlight.
A setscrew with a hand wheel, running
through a nut welded to the pipe, locks the
rod at any height. Most tie rods, especially
those from older cars, can be adapted to the
spotlight bracket, allowing the light to be
tilted.—Walter E. Burton, Akron, Ohio.
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Shield on Back of Small Camera
Aids in Ground-Glass Focusing

& o S T
P . et BOOT FOR
I 4 GERRL-SHIFT

e .:;_’:3"' = LEVER
| —_l’ [l i |
[ A l [
= -

When using a small camera, eritical fo-
cuzing in iable-top photography ean be
made easier by attaching the rubber hoot
from an auto gear-shift lever as shown.
Such a boot can be purchased inexpensive-
ly at an auto-supply store. When using the
altachment the film is removed from the
camera and a small piece of ground glass
inserted in the film track. If it is necessary
to focus between groups of shots, the ex-
posed film is removed and replaced in
darkness—Allen Fiske, Chicago,

Wire Keeps Prints From Sticking

To Bottom of Developer Tray

A length of stiff
rubber-covered
wire, bent and laid
in the developer
tray so that it
hooks over the
edges a3 shown,
will keep prints
from sticking to
the bottom =o they have to be “dug" out
with the fingers or tongs. This trouble oc-
curs frequently when prints are being
made on single-weight paper with the re-
sult that the edge is sometimes damaged.
The wire holds a portion of the print off
the tray bottom, making it easy to grasp.
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Camara’s grealast anamy i sand &r arit, Sand
serafches Igrl.wgl. F\nnli shulters and warks infa
other delicate parts. Eeep your comero in o
pouch or cose when not 1:|i:1l.|1:||;' in wiem, espe-
::'ﬂ]l:,- an windy days or when at the baach

Instead of wilng a pair of scissors fa leosen
lenses, or o il.'l-lH:n:[r te turn serews, kesp al
hand o small spanner key that fits your lenses,
ond a tiny screwdriver. When removing lenses,
ovoid fingermorking them as this leoves an
oily dnpmil and perhaps o trace of acd fram
perspiration. When replaging them, be care-
ful not to strip the fine threads

-
g -ttl;_;.-n'rﬂ' bon lenbebe

il

Rubbing lenses with a grimy hondkarchief may
result in finy, permonent seratches, Optical glass
is safter than window gloss, ond maony swrofches

will impair definition of lenses. Dust the lanses
with o smoll comael's-hair bBrush, Then polish
gently with & elean linen handkerchief or lens
lisgve. il and other :iil:k}l' whitonces an ihe
glass should be sooked with special cleaner for
spoctacies obtoinoble ot opticions and drug stores

Ol an shutier mechonism courts disoster. Shutfers
are built to work efficiently when perfectly dry.
Ol gums up the parts cavsing sluggish action and
often camplete failure. If the shutter sticks, toke
the camero to o compeient repair man wha will
remave thoe lens and rinse the shutted in ehloro-
form, or he may even have to sfraighten one or
mare shutter plotes if they ore bent
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Beliows of o comera won't stond wp vnder on
"occordion freatment.” Don't close them vialently
or they will puff sut of shape. Close the camern
tlowly, ollowing the oir to escope gradually,
Good bellows treated Eindly should last the life
of the comers without developing pinholes or
cracks. On camero: having @ ground gloze, cul
off ane corner to permif fasier excopa af air

undek

Tenbion

A hard twiit on the diophragm housing moy bend
or warp the thin plotes and you should oveid
wiing the diaphrogm lever as o grip to turn the
heusing. Shutters af the focal-plane type should
nof be left under fension for long persids of fime.
The spring should be released er it may suffer
fatigue ond lese ity fife. Bosides, the eloth may
be stretched out of shope

NOVEMEER, 1941

Stuffing o coble release inte the esmerd come
when closing it may jom fhe cable info the
catch so you won't be able to epen the camera
cgalh—ar this proctice may eavie the coble ta
wirdge against some delicals port Enside, and
aoven result in breaking It I the coble release
dees not it inside readily, i shauld be remeved
Before closing the comers and stored sliewhare
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Old Tablespoon Serves as a Scale the spoon handle to form a small hook, find

S ' the spoon’s center of balance: file a nick in
Wﬂghlng Small Quantities the handle at this point and bend an in-

verted V as indieated. Weights are made
of strips of lead, The nail under the end of
the handle prevents it from going too far
down when a weight Is hung on the hook
before the chemical to be weighed is
poured in the bowl,

Photographs Are Mailed Safely
In Cardboard Protectors

Ordinary thin
cardboard, such as
is inserted in
shirts at the laun-
dry, may be used
to protect mailed
photos. Cut two
pieces of the card-
board slightly
larger than the
print that is to be

Small amounts of photographic chemi- malled. Lay these
cals can be weighed in the home darkroom  together and fas- ;
with a scale made from an old tablespoon. ten them on twe 1
First make the base, with a piece of sheet sides with a stapler. Then slip the photo-
metal mounted upright to serve as a ful- graph between the cardboards and staple
crum. After filing and bending the end of  the other two sides.

Latest Plan Catalogue for Home Craftsmen

Hundreds of useful and attractive things to make in vour workshop
Profusely illustrated to show just what the articles listed look like when finished

INCLUDES
MODERH AMD COLOMIAL FURMITURE of oll kinds
such as fobles, chaoirs, stands, mogozineg boskets,
cupboords, cobinets, chests, sewing basket:, ete
HOME AMD GARDEM IMPROVEMEMTS comprising
items like Yenefian blinds, shutters, trellises, arbors,
'ﬁr-np|u|:v|:1, bird houses, Dutch windmills, efe.
WORKBEMCHES, TOOL CABIMETS, MOTOR-DRIVEM
MACHIMES such as drill presses, serall saws, circe-
lar sows, belt, drum and spindle sanders, shapers.
MODELS OF ALL KIMDS, bath scale-type histaric mod-
ely ond fournament-type model racing yachis,
QUTDOOR-5PORT DEVICES, :nwhn-ul:, mq-tnr!:-nn!:'.
canoes, koyaks, ieboats, skis, babsleds, kites,
ELECTRICAL DEVICES, soldering irons, spat waldars.
RADID EQUIPMENT, recaivers, fransmillers, amplifiers,
TOYS AND HOVELTIES for gifts or resale purposes
JUVEMILE ARTICLES such os midget auto, doll housa,

The only east to get this new eotalogue is o
three-cent stamp. When ordering be sure fo
print or wrile your name and address carefully

FOPFULAR MECHANICS PLAN SERVICE, 200 E. Ontario St., Chicago, Illinois

134 POPULAR MECHANICS



A Modern
Paul Revere

‘r JITH Mayor LaGuar-

dia of New York
City, the National Direc-
tor of Civilian Defense,

David Sarnoff of RCA

l"l:!'CE"l'll.lJ." demonstrated an
“Alert"” receiver that
turns on automatically
when it receives a special
inaudible robot signal
from a broadcasting sta-
tion, rings a bell to sum-
mon listeners, and then
shuts off when an all-
clear signal is received.
At the transmitting
station, photo A, a vac-
uum tube oscillator gen-
erates sub-audible *on®
and “off” frequencies

which are fed direcily inte the
broadeast station transmitter and
eontrol all loeal receivers equipped
to be actuated by it. Within a few
seconds the impulzes turn on the
“Alert” receiver shown in photo B,
a green and red light glow, and the
bell on the receiver rings. This
J-tube receiver can be operated 24
hours a day over a long peried of
time at low cost, and may be fixed-
tuned to any one broadeasting sta-
tion. It iz then receptive to the in-
audible zignals from that trans-
mitter. Its loudspeaker is normally
silent until the special flash is re-
ceived which energizes an electric
relay that clicks the speaker into
the circuit to reproduce the warn=
ing broadcast or special program.
Simultaneously the bell rings.
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LETRIL OF WD BASE
SHOWAMG LOCATION OF
CLIBS BEACHETS END PRATS

BATTERY

A |-1'u. BAT:
{52E TENT)

By Stanley Johnson, W9LBV

FUR THE beginner who wants to grad-

uate from the erystal set stage, or the
radio experimenter who enjoys DX-ing
with a simple broadcast receiver, this one-
tube “Economy Special” has a host of in-
teresting features. Designed in breadboard
fashion for easy construction, it has un-
usual “DX" (distance getting) ability with
gond headphone volume.,

No A-battery is required, as the type
11TNT-GT tube operates directly off the
110=-volt a.c. or d.c. power line. Another
feature is the 30c 4}%-volt “C" battery
which serves as a B-battery to provide am-
ple power, thanks to the effectiveness of o
sereen grid regenerative detector circuit,
Drain is so low that this battery should last
about 6 months with ordinary usage.

All parts, including the tube and battery,
less headphones cost only about 54,50 even
at the slightly advanced prices quoted in
the new fall catalogs issued by the large
mail order radio parts houses. The wood
base is detailed in Fig. 1 and the location
of the wvarious paris indicated., Sand the
board smooth and bevel the top edge slight-
ly for a neat effect. Each part is mounted
with short wood screws except the variable
condenser. A hole is drilled through the
board and countersunk on the underside
for a =32 machine screw to mount this
condenser. The antenna and ground bind-
ing post strip is raised to clear the board
by means of washers or short bushings
through which the wood serews are insert-
aed. An Eby octal socket mounts directly
on the baseboard. Pholoz A, B, C and D
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4+ BEGINNERS

show various views of the assembly, and
all eonnections are clearly indicated in the
simplified wiring diagram Fig. 2, which is
a top view of the baseboard. It will be
noted that the frame of the tuning con-
denser (Ci) is common with the rotor
plates B: terminal lugs (3) for the insulat-
ed stationary plates will be found on both
gides of the condenser.

The antenna coll may be any low im-
pedance solenoid single layver wound Lype,
for a 370 or 365 mmid. tuning condenser;
do not use a high impedance type. This
cotl consists of two windings, one large and
one small, as indicated in the schemalic
eirenit diagram Fig. 3. The coil terminal
connections shown in diagram Fig. 2 at F
and G are for the ends of the large winding
in the particular coil used in the medel
Some coil manufacturers locate the termi-
nals in a different sequence, therefore be
sure to trace yours oul and connect them
accordingly. Either end of the large wind-
ing may be used for the ground end; in
other words, the (F) end which is to be
connected to the soldering lug under the
eoil mounting-bracket screw. The “tick-
ler” or small winding terminals are P and
PH. and should be connected to the leads
shown although the small coil terminals

(Cantinued to poge 182}

ol 0Er
HEADFHONES
+

HOTE-
FIEHE WLAND CONHECTION

TOP YIEW OF BASE

L i, LLIFS
KOTE-

S BTATIONART PLATES

B=HOTOR PLATES
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Portable Mnhle Radmpﬁ’n ?fnf*f 5-10 Meters

5 ..-..___._- EWE G BECT .t.i

by

EVEGY_

OF RUGGED chassis type construction

especially planned for use in automo-
biles, this compact emergency unit oper-
ates from a B-volt storage hattery using a’
vibrator power supply which may be re-
motely controlled from any convenient
point. Separate plugs and sockets are pro-
vided for the power supply and the contral
wiring. Modern improvements are includ-
ed for simplified operation under all emer-
geney conditions.

A front view of the completed kit unit is
shown in photo A; the three variable con-
denser adjustments are made with a secrew-
driver and then locked with special nuts.
The metering of the oscillator cathode
current, the final grid current and final
cathode current is done by plugging in an
external meter in the jacks provided, Rear
view photo B shows the cable plugs, bat-
tery clips and control box.

The schematic circuit diagram is given
in Fig. 1; the R F. tube line-up is as fol-
lows: a 6V6=-G tri-tet erystal oseillator, and ™
a T-21 final amplifier. The oscillator stage
operates with a 20-meter crystal, and dou-
bling is carried on in the plate circuit. At
no time is operation of the crystal stage
“straight through™ recommended. The os-
cillator plate tank is capacity-coupled to
the T-21 grid; this T-21 {ube operates
“straight through” on 10 meters, and, for
J-meter operation doubling in the final is
accomplished. The final tank condenser is
of the split stator type, and the final am-
plifier is neutralized in a econventional
manner, The cathode tank coil is wound
on a l-in. form, and the oscillator plate
and final plate tank coils are wound on
National PB-16 bases with heavy copper
wire. Power is taken from the final tank
by means of a link.

Power input to the final amplifier plate,
when it is properly loaded, is from 10 to 12
watts. The final stage cathode current
should be between 50 and 55 ma. A single
6VH-G tube operates as a Class A amplifier
to modulate the T-21 tube. Provision is
made for remotely connecting a carbon
microphone to the primary of the micro-
phone transformer which is installed on
the underside of the chassis. A control
with a serewdriver adjustment permits
regulation of the gain of the audio system.

All parts are available from mall crder

(Continued o page 184)
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cal RADIO SUGGESTIONS

(A} With ““music in their heels™ a3 well a3 in
their fingers, Yelley and Lynne startle audi-
o Wnces ith tops coming threugh the loud-
speaker'sf o P.A, amplifier, sounding like o
" whale reg‘rnenl in parfact time. Contoct-

trpe “mikey” ploged in heaols ond on stringed
instruments' are empleyed In this spaciolty
act, (B} Miniature storage battesy for port-
ahle sets, supplies both “A*“and "B power:
the former direct and the lotter by means of
"o seporate vibrater unil, Has built-in chorge
_indicotor ond is howwed in g lp':llprmi trems-
parent plostic case 4 in. long, 3 in. wide
and 5% in. high

~—SPILLPROGF
B COVER

BT = 13
g~ CHARGE
INDICATOR

HETAL BEH JEMINTED TO
—._3II:'|I:G:-!.'.F'-|!-; Ay

3 FILM BiBE il
L -\_II:I_
||..-'-| WHISKT I?l_-'

{C} Hints fer crystal set wsers: cheap heod-

diophragm shawn In Fig. 1. Remave the thin metal diaphrogm ond
ks i ai & patiern to cul one of the same size from thick phals

wiith metal disk shown. Fig. 2 old type cot-whisker moy be ce-,

poct tube shields with verfical grooves for flaxible fit

- [E} Headphere or spacker adapler; wafer
- disk gees under eutput tube, autlet cow-
pler provides serew terminals for speaker
leaes, and lip-jozks for phones. Avail-
2 able in 3 types, for 4, & or B-prong out-
4 put tubes; bwo units are nmplny.d far
sets having push-pull oulput. {F) Four-
% range rheostats; sochunit hos 4 diferent
ressbance volue: with corresponding cur-
renf copocities, for reguloting current
ond woltoge in experimental applicatians.
(G Tiny Tl'g_n-rnmmnl-r moasunts on cuio

ontenna. (Hf Hondy helder for short R pd s
lengths of solder '

THERWOWLTEA &S5

] VIEWED
' THROAGH
WD =
SHIELD

L8 P
SILDERING 1R0e ==
A
_;“IIE"I'.;‘;_':I::.. .:_:'.-.l
A L
T s ,.‘.ﬁ
HOLD T
e ! :
':a'.".a;n @
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ghones can be improved by substituting the .

film; cement o thin iron disk in exoct center and replace in phones 0

mented to sensitive point on erystal for “fixed” contoct, (D} Com- =
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Both Sides of Records Are Plﬂ?ﬂd said to use the larpgest duo-lateral wound

p . chokes ever made. The unit is 18 in. long,
Without Turning Them Over 15 0004 10 in. high.

Illuminated Speaker Cabinet

Hluvminated by
two 110-volt lamps
reflecting light
through colored
— plastic panels, this
~ cpeaker is de-
\ signed for use in
,r.*lubs. restaurants
H"i and theaters. The
& decorative “pipe.s" -
%ars_ finished in gold lacquer. -
S 19Y 32 fb— P

Si}und-':m-Fllm for D:chtmn N
b

X This compact unit is designed for hulﬁ
recording and playback. Forty soun

""- tracks are indented across the widih of the

film. The location of each track is indexed>]

for each recording so that any partjcul?g_:

track may be found quickly for playbac

This automatic record player with tan-
dem tone arm plays both sides of double-
faced records without turning them over.
There are no needles to change. The tone
arm returns to rest after playing the last
record and shuts off the mechanism, The
instrument provides two hours of music
when the starting button is touched. The
O-tube receiver has three American and
foreign bands; built-in loop antenna and
cunjinuuu.s treble and bass tone controls,

Y
s

ey
LY

‘:Ii_ A

f_-;"rladm Interference Filter

2
'3} Designed pri-
marily for use on
marine genera-
tors, this filter is
also useful on all
types of d.c. mo-
tor and generators Blueprints covaring simplified radis construction ar-
for eliminating ficles in this and past isues are availoble for 25¢
radio interference b, Mooy sopuir oed chcs s docu Ko
generated at th,E sources, con be obtoined from Popular Mechonics
commulator. It 15 Radic Department upon receipt of postage.

o

A
!
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&
I

.}h ey
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NEXT MONTH—How to Build the Miniature Portable "Microtube™ Three. Prob=
ably the smallest 3-tube broadeast receiver ever designed for home construetion.
New low-drain tubes, no larger than ordinary radio pilot lamps, used in a simple
efficient circuit. Also—How to Find “Hidden Transmitters” With Homemade Loop.
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Little tricks and proper
procedure will make
screws hold effectively

By
W. Clyde Lammey

l‘I'HLIKE glue or bolts

as a means of joining
parts made of wood, the
holding power of a screw depends on the
resistance of the wood structure to tearing
or pulling strains, When being driven, a
wood screw laps its own thread and rela-
tively little of its power to hold parts to-

gether depends on the wedging pressure of e ——
the wood fibers, as is true with a nail. = EHR ANy
In joining any wooden pieces it is neces- - BILOT HOLE |

sary first to consider the type, size, num-
her and length of the serews to be used.
Fig, 1 shows the three types in most com-
mon use, any one style being made in a
variety of sizes and lengths. After select-
ing the desired length, you take into ac-
count whether the assembly reguires that
the threaded section of the screw is to be
driven into end grain, edge grain or flat
grain, Figs, 2 and 3. Edge and flat grain
are about equal in respect o the holding
power of screws in most common woods
with the exception of knots or other de-
fects at the point where the screw is to he
driven. When serews are driven into end
grain, the smaller diameter of the counter-
bore or body hole for the screw, is really a
pilot hole and should be drilled only deep
enough to start the threads, Fig. 2. In the
common softer woods the threads will cut
their way into end grain without the ne-

OOV HOLE -
COURTERIUNK
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A-B-L EGUALS
COUNTERBORE DEFTH

ToD SHALLOW TOO DEER LORRELT

USE THE RIGHT COUNTERBORE

cessity of counterboring for a greater
length of the threaded section. The
only exceptions 1o this are the very
hard, close-grained woods such as
“rock” maple. In end grain the wood
fibers lie parallel or nearly so to the
axis of the screw and those directly
in the path of the screw are either
severad or foreed aside. When driv-
ing serews into flat grain of hard
close-grained woods, the small diam-
eter of the counterbore should be just
slightly less in depth than the length of the
threaded section of the screw as in detail
C of Fig. 4. If the counterbore is too shal-
low in hardwood as in detail A, the undue
twisting strain necessary to drive the screw
may break it. On the other hand if the
counterbore is too large or too deep as in
detail B, the threads may pull looze before
the countersunk head of the screw is seat-
ed flush. In hardwood, the diameter of the
counterbore should be the same or a trifle
larger than the body of the serew measured
at the bottom of the threads, while in soft-
woods the diameter of the counterbore
should be smaller in most cases.
To say that a screw is too long does not
imply that its effectiveness is lessened, but
2 means that there is little point in using a
LINE OF SCREWS "o b serew longer than necessary. An example
;‘FLET:EE::&U“LE . is shown in the center detail in Fig. 5. In
. the detail at the left the serew is obviously
too short to hold the parts together while
a screw of the proper length as in the ex-
treme right-hand detail, will result in a
joint of maximum strength. When you
drive a line of flat-head screws near the
edge of the stock it's generally best to
slagger them as in Fig. 6. Using a screw-
driver bit of the proper width is also im-
portant. See Fig. 7. In detail A the wide

_ bit is likely to twist out of the slot. Details
B and C show bits of the correct size and
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COUNTERSINKING SLREW HEAD-ALTSAS WEDG

IH HARDWOOD

width for the size and type of screw., Coun-
tersinking flal-head screws (o the proper
depth in hardwoods iz shown in detail A
of Fig, 8. Countersinking to a diameter leas
than the head of the serew as in detail B
sometimes results in splitting the wood.
Use a depth gauge on the countersinl: ag
in detail C. A metal eountersunk washer
of the kind shown in detatl D may be used
with either a flat or oval-head serew to
prevent splitting where the screw must be
driven close to the edge of thin stoclk.

Grinding reverse bevels on the serew-
driver bit ag in Fig. 9 will help to give larg-
er bits a better “bite.” Fig. 10 shows one
way of filing the screw slot to prevent the
serew being turned out, Sometimes this is
desirable, as on door hasps. Another kink
that helps when driving screws inta very
hard woods or hard fiber is shown in the
right-hand detail of Fig. 10, Filing a V-sglat
along the length of the serew causes the
threads to cut threugh the hard material
much like a tap. When driving a large
number of screws of the same size vou will
find that a short piece of tubing slipped
over the head of the screw prevents the
serewdriver bit from sliding out of the slat,
Using a little soap on serew threads should
also be kept in mind as thiz helps to reduce
friction.

f] Copper, brass and pewter may be cleaned
successfully by applving a paste made with
equal parts of flour, vinegar and salt. Let
the paste stay on for about an hour, then
rub it off, and wash the metal with warm
water before polishing,

NOVEMBER, 1941

(B) COUNTERSINK HOLES FOR FLAT-HEAD SCREWS

ALTERED
SLREW-DRIVER

W=HOTCH

COHHKERS
FILER
AWAY T

ALTERED
SOREWS
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Stock Tank Makes Handy Cover

Over Gasoline Engine

Mot having room for his gas engine in
the pump house, a farmer placed it out-
side the building as shown and covered it
with an old steel stock tank, One end was
cut out of the tank, which was hinged to
the side of the pump house so that it could
be raised off the engine when necessary.

Plywood Jig Holds Mailing Tubes
While Addressing Them

Having large numbers of mailing tubes
of varying lengths and diameters to ad-
dress cach dav, one clerk made a jig like

144

ping or slivering

the one shown to hold them while writing
the addresses. The jig is made of plywood
and consists of two parts. One is made like
a platform and the other is made wedge
shape to slide under the platform. The
mailing tube lies in the trough formed by
the jolning of the two parts.

—W. C. Wilhite, Carlinville, IIL

Rake Tine Used as Spring

Keeps Gate Closed

A good spring to e )
]{EEP Etﬂﬂl{ gﬂ‘lES ullllfl-': I_: IIT-::.:U Huq
closed can be |[-fe=ammmery

made by using a
rake tine as
shown. The coiled
pnrtinn of the tine I|
is slipped over the S0 B S S
end of the gate, and t.he bent end is driven
into the top of the gate post. Then the
pointed end of the tine is flattened and
bolted to a steel bar, which is clamped to
the top rail of the gate.

Horseshoe Handle on Ladder
Balances It for Carrying

To avoid loss of
time in finding the
center of balance
of a ladder for
easy carrying each
time it is picked
up, nail a horse-
shoe to one of the

- side rails at the
proper location. In this way, you will al-
ways have the correct balance so the lad-
der can be picked up and carried easily.

1
1 HORSESHGE
LN {; HORS ¥

¥

Cotter-Key Gliders on Scoop
Protect Wood Floor

To keep a grain
seoop from ehip-

the wood floor of
a granary or wag-
on box, one farm-
er slipped a cou=
ple of cotter keyvs
over the edge of
the scoop. These serve as gliders and allow
the work to be done without the edge of
the seoop digging into the floor.

POPULAR MECHANICS



Adjusting Triggers of Rifles to Get Easy Action

C—‘JL i
LAPC RN
FIELE

Aai)
FOLISHED !

SEAR POINT _
POLISHED ~

Q| cridpme orF (B
SIVES SIMGLE PULL

B'H.T-!i'nl'.-l-l LEE‘EWFIELER TRIGEER SYSTEM

Guick, snappy trigger action, which re-
qguires only 3 to 4 lbs, of inger pressure, is
possible by slight alterations. Less than 3
Ibs, pressure cannot be regarded as safe.
Fig. 1 shows the most common trigger-
and=-hammer assembly. When the angle
between sear point and hammer notch is
as shown by the dotted lines at A of Fig,. 1,
the trigger pulls hard. By reshaping the
parts as at B, the trigger works too easily
which is unsafe, but if shaped as in detail
C, it will work smoothly, quickly and safe-
ly. If the hammer notch is too deep, result-
ing in a long, slow pull, don’t file away the
front of it. It iz much better to “pin" the
hammer with a small piece of drill rod, as
indicated in Fig. 2.

Fig. 3 shows the usual bolt-action type
of firing mechanism. To reduce the pull,
polish adjacent surfaces of the sear point
and cocking piece along line AB. Be sure
not to grind either point shorter, and do
not bevel or round these surfaces, or the
gun may discharge accidentally. Most bolt
actions have a double pull for safety. In
Fig. 4, the hump A, bearing against the un-
derside of the receiver, is the [ulerum for
the first two thirds of the trigger move-
ment, drawing the sear point down out of
cocking-piece notch, after which hump B
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becomes the fulerum. If you don't like a
double pull, grind off hump A. Fig. 5 shows
the change for British Lee-Enfield system.
Never attempt stoning or grinding on any
guns having sensitive firing mechanisms,
Triggers of the kind shown in Fig. 6 can
he improved. The original trigger is cut
off and changed into a sear and a new trig-
ger with double fulerum B and C is at-
tached by pin A.

Triggers of shotguns usually do not re-
quire much attention. When they must be
lightened, however, the general prineiples
explained in Fig. 1 usually will apply re-
gardless of the type of action. For weight-
ing trigger pull, spring scales are some-
times emploved, but they quite often are
inaceurate. A trigger weight made by sol-
dering a wire hook to a small tin ean, Fig. 7,
is better for this purpose. The can is filled
with shot or sand to exact weight required.
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Hole Drilled in Tubular Track
To Oil Door Hanger

To avoid the job of rolling heavy sliding
doors off the track for oiling the hanger
trucks, one farmer drilled a 1%-in. hole
through the weather shield and the tubu-
lar track. This made it easy to oil the roll-
ers of each hanger by simply sliding the
door to the proper location. Before drill-
ing the hole, make sure thal it is located
so that both hanger trucks will pass by it
when the door is opened wide,

Lathe Work Illuminated Brightly
With Lamp on Carriage

Evestrain
caused by watch-
ing intricate work
in a lathe under
changing light
conditions can be
reduced to a min-
imum by mount-
ing a lamp on the
carriage so that it
follows the cutting
tool. This assures
that the light will
be of the same in-
tensity on the
work at all times. A desk lamp of the type
having a flexible standard is best for this
purpose. The base is removed and the
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standard is fastened to a Hat-iron bracket,
which is bolted to the carriage.
—James R, Westbay, MeKeesport, Pa.

Bent Comb Makes Handy Rack
For Drying Price Tags
When bent as

indicated, an ordi-
nary celluloid or
rubber comb pro-
vides a handy rack
for drying price
tags and other
small cards. If a
number of such
tags are made up
at regular inter-
vals, it will be a good idea to bend several
combs for the purpose and keep them on
hand for future use.

Improvements on a Hammer
That Aid in Clinching

By filing a V-notch in one of the claws
of a carpenter’s hammer, as shown in the
lower right-hand detail, you have a simple
means of pulling long nails after they have
been pulled part way in the usual manner.
As proper clinching of nails in some kinds
of work is very important, it is a good idea
to fix your hammer so that this can be
done both easily and rapidly. A hole
drilled through one of the claws as shown
in the lower left hand detail, and one
drilled in the hammer head as shown in
the upper detail will enable you to clinch
a nail easily regardless of its position.

POPULAR MECHANICS
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i JANY [urniture projecls require the

drilling of holes at an angle. The
stool shown in Fig. 4 is a typical exam=
ple. In this project, the legs may be
tilted one way only, as in Fig. 3, to make
a simple angle with the top, or they may
be tilted both ways as in Figs. 6 and 7, to form a
compound angle.

In drilling at an angle it is necessary first to have
a drilling line marked with pencil on the auxiliary
wood table of the drill press, as in Fig. 1, the line
being directly under the drill point and parallel to
the back edge of the drill table. Second, in all drilling
operations the centerline of the hole to be drilled
must be directly over the drilling line marked on the
drill table. See Fig. 2.

The first actual step is to determine how much the
drill table must be tilted. In the case of a simple
angle, the tilt is often given in degrees and can bhe
conveniently taken off by setting a T-bevel to a miter
gauge set at the required position, as in Fig. 8. When

3

HMITER GalGE SET
AT REQUIE
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the degree tilt is not given,
the T-bevel can be set from
a drawing of the project, Fig.
9. Then the drill table is
tilted to the angle deter-
mined, keeping the blade in
line with the drilling line as
in Fig. 10, after which the
work is placed in position for
drilling.

The drill table tilt for com-
pound angles is determined
by making a simple full-gize
layout of the bottom plan of
the project. In a typical
project of this kind, Fig. 11,
the tilt of the legs is usually
expressed in terms of inches,
The bottom plan may be
given, or, if nol, can be read- /
ily constructed from dimen-
sions given in the side and
end views., Only one corner
of the bottom plan need be drawn, as shown
in Fig. 13. It should show the centerline of
the leg, line AB. At right angles to line AB,
ercet a line BC equal to the height of the
project. Join C to A. The angle at C will
be the tilt angle. In taking this off, set the
T-bevel at 90 degrees, and than add the
angle, as shown in Fig. 12. Tilt the drill
table to this angle, Fig. 14. Use the paper
plan of bottom to mark the leg centerlines
on the underside of work and then drill,
keeping the leg centerline over the drilling
line on the drill press table, as in Fig. 1L

When the work is round, the drilling
lines of holes always radiate from the cen-
ter, After determining the required {ilt,
work of this kind should be mounted on a
pivot directly over the drilling line on the
drill press table, as in Fig. 15. Equal angles,
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HETHOD OF DRILLING PROCHET HOLES FOR BCREWS

see Fig. 6, are conveniently worked with a
V-block placed as shown in Fig. 16. The
one other type of angle drilling (pocket
holes for wood screws) requires no calcu=
lation, and you can work the tilt most ang-
ily by supporting the work against a guide
block which is cut at a 15-degree bevel,
as shown in Fig. 17.
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Mirrors in Bowling Alle? Au:l the Scure Keeper

In a Chicago bowling [ 7 =
alley where a row of |
posts made it Impossible
for a score keeper o see
the pins in both alleys
adjacent to the posts
without moving from one
to another, a eouple of
mirrors were arranged
io take care of the trou-
ble. As indicated, a small,
adjustable mirror was
mounted on the first post
so that it reflected the
image of the pins in the
right-hand alley on a
larger mirror attached to
the second post. With
this arrangement, the
score keeper sat where
he could see the pins in
the left-hand alley, and
also see into the large
mirror.—C, M. MacChes-
ney, Chicago.

14 MIRRORS WITH BALL SDCKETS

_I.-L-ﬁ-Fl.uE HIARGHA
CH. POST

Scales on Drill Press Table Help in Drilling Spaced Holes

To save time when drilling spaced holes
in sheet metal and other material, the table
of a drill press was fitted with two scales,
one on the table and the other on a carrier.
First the table sides A were milled true
and short steps B were milled on the inner
after

surfaces to take s guide or carrier,
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which the left edge C was milled to take
scale D flush with the surface, the scale
being held in place by pins E. Then the
table was divided equally by guide lines
N and P, which intersect directly under
the drill. MNext the guide F' was machined
to fit. A steel strip was then fitted over the
top of the table to carry a standard scale K,
both the strip and scale being screwed to
the carrier. A hole was tapped through
the center of the guide to accommodate the
knurled screw L and the clamp disk M.
Hole R was reamed out to a standard size
g0 that a plug could be =zet in the chuelk to
line up the table, When drilling a series of
holes laterally, the guide is adjusted the
desired distance away from the line P as
indicated on seale D, after which the clamp
serew s tightened. To position holes longi-
tudinally, the edge of the work is located
the correct distance from line N as indi-
cated on scale. After the first hole has
been drilled, other holes are positioned by
moving the end of the work in either direc-
tion until the proper distances are read on
the scale,

—John Honegger, Bloomflield, N. J.
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Hollow-Tile “'Stove’ Heats Sand
On Winter Construction Jobs

To keep sand warm and dry on a winter
construction job, a workman made a stove
of hollow tile, piling the sand and stone
pver it as shown. Fuel iz inserted from
both ends of the tile.

Underground Tank Is Removed
Easily by Floating It

Having a large fuel-oil tank to remove
from underground, one workman did the
job singlehanded with little labor. First
the tank was emptied, and then the soil
was dug away from around it, after which
water was applied to the hole to float the
tank. A minimum amount of water can be
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used by applying just enough to float it
and then shoveling the dirt slowly back
into the hole. This displaces the water,
causing it to rise and bring the tank with it.
It may be necessary to replenish the water

as the work progresses to replace the water
that soaks into the baclk fill.

Electrician’s Shockless Tweezers
Made From Toothbrush Handle

An electrical
e —— -.ql - -
m g, 4
bt Z
- fH:
—

- 52?'*.5
worker and radio T
-y T
s HI-'--"
:—##_"__,-o-" MEITHBRUSH

technician solved

the problem of

working around

“live” equipment 7

without danger of e

short circuits by

using a pair of nonmetallie tweezers.

These were made by slotting an old tooth-

brush handle to form jaws as shown.
—Paul H. Smith, Norfoll, Mass,

Flag Reverses to Change Color

Instead of car=
rying two signal
fags of different
colors to indicate
caution or danger,
one workman uses
a sack flag. The
inside is green,
and the outside
red so that it can
be reversed at will
to expose either
L"'I'.I].DJ.'.

BED SIGE OF SACTHK

"*Spread Feet” Support Ladder
And Help Prevent Tipping

The tendency of
a long ladder to tip
when used in an
orchard was min-
imized by bolting
feet to the lower
ends of the side
rails. The feet
were made from
gquarter sections
cut from an old
auto wheel rim
and bent as indi-
cated,

SECTIDNS O
EUTI-WHIE: B3Ry |
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M{JDELMH.R_ERE who build locomo=-
tives need not go to the expense of
purchasing the wheels, Fig. 1, if they cast
them in these hrass molds, which can be
used repeatedly. The molds shown are not
dimensioned to a particular scale, but by
following the instructions you can make
them to any desired scale. All you need i3
two small pieces of brass, one a little thick-
er than the wheels to be cast to serve as the
mold, and the other to serve az a cover,

First, chuck the thick piece in a lathe
and turn it to form a Prcrﬁle of the wheel
to be cast, Fig. 3. Turn the depression for
the hub, tire and tire flange, and then turn
the rest of the profile to equal the thick-
nesa of the spokes. Be sure to allow a
2-degree draft or taper on the hub and
tire-flange depressions. This is necessary
to assure easy removal of the casting. I
may be necessary, after turning the hub
depression, to use a mill to elongate it to
form the crank lug.

The next step is w cut segments and
rivet them in the mold to form the spokes,
Fig. 2. These can be cut from brass on a
jigsaw, using a jeweler's blade. Tilt the
saw table at a 2-degree angle to taper the
segment edges to get the necessary drafi.
Now, cuts or scores should be made in the
face of the mold from each spoke position
as indicated by the dotted lines in Fig. 2, to
allow air to escape when pouring the metal.

The upper half of the mold is quite sim-
ple to make, It iz fitted with four pins to
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engage holes in the lower half of the mold.
A tapered hole is bored out on the lathe
to form a hub for the inside of the wheel,
and is continued right through the plate
by drilling, Fig. 4. This hole is for pouring
and should be countersunk on the inside
to permit easy removal from the casting.
Before using the mold, it should be heated
slightly and smoked well on the inside.
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Fence-Splicing Crank Pulls Wires
To Make Repair Easily

For quickly stretching broken fence
wires, one farmer uses a tool shaped like
the handle of a speed wrench. In use, loops
are formed on the ends of the hroken wire
and the splicing wire is tied to one loop and
run through the other, Then the splice is
run through a hole in the end of the tool,
which is then rotated, winding the splice
on the tool and pulling the two broken
ends of the wire as close together as possi-
ble.—I. M. Mast, Fayetteville, Ark,

Brake Drums Anchor Gate Posts

To keep steel gate posts from loosening
in the ground, drive them in the usual
manner, then drop an auto brake drum or
discarded disc-harrow blade owver each
post and drive it down level with the sur-

face of the ground. Lateral movement of
the post will thus be restricted so that it
does not loosen easily.

Discarded Valve Holds Rods
While Cutting Them

Having a num-
ber of small steel
rods to cut into
short lengths, a
plumber clamped
a valve of the type
shown in a bench
vige and used it to
hold the rods, In-
serted through the
opened end, the
rod was gripped or
releaged by turn-
ing the handle of

the valve.

Glove Slipped OverSledge Handle
Is Emergency Stop Signal

When a danger-
ous place in a read
was found, and
there was no flag
at hand, one
worker placed his
sledge at the spot
and slipped his
glove over the
handle to serve as
a stop signal to
motorists. A
leather glove will
retain its shape
and be easy to see,

Rubbers Avoid Slipping of Ladder

Besides carry-
ing his storm rub-
bers for protection
against dampness,
one painter also
uses themn to keep
his ladder from
slipping on a side=
walk or other
smooth surface. | E in
The bnltums ,:,f t-]:I.E 5TORM HIJBBERS
gide rails should be rounded, as sharp edges
would damage the rubber heels,
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STICK

MATERIALS AND TOOLS MEEDED

1_.- ANY articles made of woaod, particu-
L larly of walnut, mahogany, and other
hardwoods, can be beautified and the life
of their finishes increased if the worker
follows to some extent the methods of gun-
smiths, to produce a soft, beautiful «il fin-
ish. The finish is in the wood, not on it—
the surface is gquite bare—but it is highly
resistant to moisture and ordinary use will
not seratch it

Fow materials are needed, and only twa
tools—a buffing stick and a buffing block,
Fig. 1. The stick is used somewhat like o
file, to buff off legs, spindles, arms and
other rounded surfaces while the block is
used on table tops and other flat surfaces.
The working surfaces of both tools are
covered with a leather known to saddlers
as mule hide. For materials you need a
lump of rottenstone about the size of vour
fist, 1 pt. each of pure raw linseed oil and
boiled linseed oil {(no fishoil substitutes),
la pt. good spar varnish, 12 pt. pure tur-
pentine, and a small can of any dark col-
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Apply o coob of row linsoad
pil and turpentine to the
Iﬂﬂdid wnrk_. Wipﬂ‘ ﬂ'E ﬂHﬂr
A0 min, and then lot the
wark stand evernight

ored paste filler. Keep
the can of raw linseed
oil closed tightly, but
the can of boiled oil
open—but protected
from dust—and let it
oxidize and get as thick
and syrupy as possible. A
small amount of aniline
red, or a handful of al-
kanet root may be added
to the oils to produce a
reddish tinge, which
greatly enhances the ap-
pearance of most brown-
ish woods.

First, the work should
be sanded thoroughly,
beginning with coarse
abrasive and ending with
the finest, Fig, 2. Alumi-
nous oxide eloth, or garnet
paper will do the job much
better than sandpaper, Next,
moisten the entire surface
with a wet sponge or pad of
cloth, and dry quickly by
playing a blowtorch flame
over if, Figs. 3 and 4. This
will raise the grain, after
which it should be sanded
down very lightly, with the
finest grade of abrasive, Fig.
5. Repeat the process of

wetting, Aaming, and sand-
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hes., apply f

rubbing

Fom thras

.-ﬂih ll:l“ into

oot with the bare hands

ing until the grain does not rise. If
you have no blowtorch and the work
is too large to hold over a gas flame,
place a layer or two of cloth over the
work and press with a hot flat iron.
The first treatment of the sanded
wood consists of spreading on a coat
of raw linseed oil, 3 parts, mixed with
turpentine, 1 part, Fig. 6. Let this
stand 30 min., then wipe off the sur-
plus oil, and let stand overnight. Next,
genl all end grain against further ab-
sorption of oil, with a ecoating or two
of paste filler consisting of equal parts
of spar varnish and japan drier, well
rubbed in, Fig. 7. When nearly
dry, rub off the surplus paste
and let dry hard for at least 12
hours. Now apply from three to
gix coats of the boiled oil, well
rubbed in with the bare hands,
24 hrs. apart, Fig. 8. Allow the
last coat to dry 24 hrs, or longer,
after which vou apply a coat
consisting of equal parts of
boiled oil and drier. Let stand
until guite "tacky," rub off
surplus across the grain with
hurlap or other coarse mate-
rial, Fig. 9, and let dry 24 hrs.
By this time the pores in the
grain should be almost filled
up. If not, hasten the work
with a coat of filler, well
thinned with turpentine and
a little boiled oil. Rub off the
surplus when dry, apply an-
other coat of boiled oil and
drier, and rub off all sur-
plus when it gets tacky.
Now comes the rubbing.
Take your buff stick and
rub the leather surfaces
several times over a lump
of rottenstone, Fig. 12, and
use it with a light, brisk
filing motion, diagonally
across the grain on legs
and other rounded sur-
faces. UUse the buffing
. block in the same way on
-1 all Alat surfaces, Fig. 11, al-
ways working at a slight
angle with the direction of
the grain. Rub the leather
over the rottenstone fre-
guently—and be sure you
do not pick up any small

POPULAR MECHANICS



() POLISH FORMULA
Heowy boiled lingesd il - - -
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particle of grit that would make a
scratch. As the leather becomes slick
and shiny from the oil it picks up,
serape it elean with a knife, Fig. 13,
and apply more rottenstone. The
more you rub the better will be the
finish. This finish is never complet-
ed, but is renewed at intervals as
needed. A drop or two of the syrupy
boiled oil on the heel of the hand
may be rubbed in over a square foot
or two of surface, whenever you feel
ambitious but not too often—say once
a month or so for six months, Age—
and ruhbmg—brmg out the beauty
even in pi:Eun grained woods,

When satisfied that you have done
your best, fill the formula in Fig. 10
and use it, and nothing else, as a pol-
ish in the future. Melt carnauba wax
and Venice turpentine over a wa-
ter bath, add the oil and drier, and
simmer slowly for 10 min. Then
add the spirits of turpentine, and
stir until the mixture is cool. It
can be stored in a screw-topped
glass jar. A small amount of this
polish applied with a rag and
rubbed vigorously gives a supe-
rior and lasting finish to any wood
and is harmless to varnished sur-
faces. It will not cause the finish
to check, no matter how long it is
used,

Maple and some other light col-
ored woods possess many hidden
beauties brought out by judicious
darkening with stains. One of the bhest
stains for maple is a strong solution of po-
tassium permanganate. After applying, al-
low the solution to dry for an hour or so
and then play a torch flame over the sur-

Rarterstone is opplied S0
e Mol surfoces with | !
buffing bleck, nabhing &
l|55|11|'r GEreds groin
with long, wven slrckes
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When the leather foce of
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it elemn with a knife ond
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face, which changes the color to a deep,
rosy brown. After staining, sand the sur-
face lightly with very fine abrasive to bring
out the highlights, and proceed with the

oil finish as already described.

Silage Packed in Trench Silo by Driving Tractor Over It

A trench silo, having less depth than the
upright type and, consequently, less tend-
ency to pack the silage under its own
weight that it may sour properly, presents
a problem in packing. This is especially
true when the trench silo is large. A very
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efficient means of packing is by running an
ordinary rubber-tired farm tractor over
the silage at intervals as the trench is being
filled. A trench silo as large as 15 by 100 ft.
can be thoroughly packed in this manner
in less than 15 min.
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Gasket-Cutting Attachment
For Your Drill Press

Rapid cutting of round gaskets and disks
from composition materials can be done on
a drill press by using a cutter of the type
shown. It consists of a length of rod bent
at right angles at one end to slip in a chuck
and fitted at the other end with a steel
block, which carries a razor blade. The
block is slotted at an angle so that the
blade, which is held by set screws, projects
slightly at the lower edge. In use, the
work is laid on a wood block so that the
blade will not be dulled as it cuts through
the material.

—ea, Olsen, Jr., Black Earth, Wis,

Removing Sickle Sections Easily

Instead of using
a chisel to cut off
rivet heads from
mower-sickle sec-
tions, try selting
the sickle in a
partly opened vise
and hitting the
back of the sec-
tions with a heavy
Usually, a good stiff blow on the

hammer.
section will shear the rivets, In placing the
sickle in the vise, open the jaws of the lat-
ter just sufficiently to take the lower end
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of the section loosely, allowing the sickle
bar to rest on the edge of the jaws.
—Fred Kindel, Jr., Ashley, Mich,

Sand and Charcoal in Sack
Filter Spotting Fluid
One tailor em-
ploys a filter made
from a mixture of
sand and charcoal
to clean volatile
cleaning fluids
used for removing
spots on garments,
This is placed in a
cloth tobacco sack
so that it may be
dropped into a
funnel and the
fluid poured through it into a container.
An occasional washing of the filter bag in
naphtha keeps it in working condition.

Crayons Pointed in Hot Water

Teachers of
small children
who do color work
in their classes
will find that the
slight effort re-
guired to keep
their wax crayons

' pointed is well
worth while in lhe improved progress that
they ‘make. The crayons can be pointed
by dipping the ends in hot water to soften
the wax, and then rotating them between
the tips of the thumb and first finger to
draw them to polnts,

—T. K. MacDonell, Coconut Grove, Fla.

Slotted Ladle "'Strains’® Metal

To keep dross
on top of molten
tvpe metal from
running out of a
Iﬂdlﬂ ll.l.?:l.'I-E‘Il PDI.II"-
ing into casting
molds, one printer
uszes a ladle with a
narrow slot in one
side. This slot is located just under the
pouring lip of the ladle and allows the hot
metal to flow through easily but restricts
the floating dross.
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HELPFUL

BAEYCLE

TROUSER £ LAMP

Abowe, bicycla clamp serves s o
Flﬂl'ldr |.'||$ hbl'l-l"i-.l-.j e presiar,
while & feli-faced thoe brush, a3
Below, makes o good polisher for
headlight lens, door hondles and
other ploted ports of o car. Be
wure that the bruih it kept clean
ond free of grease

e -
;
b | T

T

Vi .. PAPER CLIF
i

FUBEER BAND

HINTS for the MOTORIST

Bath hands are beft free to make tire repairs if your flashlight
is fitted with @ lorge poper clip so that it con be fostened fo

the fapder s shown obove

Suspended on o picce of spring steel as abave, o bell serves

as o worning sa you won't bump the wall when bazking

inta the garoge, Below, wood clomp fa slip aver the renning
haard is I'Iﬂﬂd'r' wihen Fou wand o Er;llﬂ.'l the door RGN

FIT

CaR OOR

HUHNING BOARD

Abhove, heat from o smaoker's pipe
will thaw o frozen door lock. Be-
lave, if o wolve core leaks, remave
it and dip the rubber seot into
broke Ffluid, which will saften the
rebber fo renew the seal

1| BRAKE
WD
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An Inexpensive Trouble Lamp
From Sealed-Beam Light

If vou burn out one of vour sealed-beam
headlights and one of the elements is still
in good condition, you can convert it into
a handy trouble lamp to carry in the car.
Just solder the ends of a two-wire cord to
the contacts of the good element. A couple
of battery clips on the other end of the
cord will enable you to connect the lamp
to the battery in a jiffy.

Movable Spider Submerges Tube
For Testing in Water

In a garage where I had a tire repaired,
I noticed a novel way of keeping the inner
tube submerged in water to locate the
puncture. Directly above the water con-
lainer, a spider or eross consisting of iron
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rods welded together was suspended so
that it could be lowered to hold down the
tube. A flat-iron bracket or catch extend-
ed from a suspension pipe to hold the spider
in the raised position.

=G, A, Wesenfeld, Wilmington, Calif.

Removing Spring Shackle Bolts
Of Transverse Springs

When you have
to take out the
shackle bolis to
remove a spring or
axle of a Ford car,
try using a heavy
C-clamp to raise
the spring ends to
release the pres-
sure on the bolts. The clamp is placed over
the rear cross member and under the
spring, and the latter raised up into the
cross member by tightening the elamp.

REAR CAOSS MEMBER

Chamois Strainer for Gasoline
Supported by Coil Spring

An auto-seal
spring is handy for
holding a chamois
or cloth while
straining gasoline
that has been used
in eleaning ma-
chine parts, The
spring iz merely
set in a pan and
the chamois or
cloth spread over
it, pressing the
chamois down into the coil to form a de-
pression into which the gasoline is poured.

e T .
o S i
AUTO-SEAT SPRENG

Battery Produces Heat to Remove
Corroded Terminals

When removing
a battery from a
car and the termi-
nals are corroded
and stick tightly to
the posts, I loosen
them b:,.r heating
them with a car-
bon. To do this, a

carbon is clamped
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in a baitery cable, which is econnected
across the battery as shown. If the battery
is run down, a second battery can be used,
grounding one post of it to the corroded

terminal of the dead battery.
—N, B. Allison, San Mateo, Calif.

Lamp to Replace Fuse in Circuit
Helps Locate "Shorts"

Guickly con-
nected into the car
electrical cireuit
by simply substi-
tuting it for the
fuse, this lamp will
be helpful in lo-
cating short cir=
cuits. Also, it can
be used as a handy
gource of illumi-
nation when
working behind
the instrument panel where a regular drop
or trouble lamp is difficult to use.

14 & copeER
T TUBING

Extension on Sun Visor Protects
Neck and Shoulders

VWhen driving with the sun visor turned
around above the door to shield your eves
from the side, an extension sleeve will en-
able you te lengthen the visor to protect
vour neck and shoulders. The extension
can be made from light sheet metal and

covered with cloth or leather, or it can be

painted to match the interior of the car,

NOVEMEER, 1041

Salvaging Drain Oil From Cans
Opened at Filling Station

An old brake drum placed over a pail is
used by the owner of a filling station to
save the oil that adheres to the sides of
sealed eans when they are emptied. Let-
ting the cans remain inverted in the drum
for several hours assures that every hit of
the oil has drained out,

Clamp Over Handle of Car Door
Keeps Child From Opening It

There is no danger of a small child open-
ing the rear door of a car and falling out
while the car is in motion if this clamp is
used to cover the door handle, It is hent to
shape from a piece of sheet metal to slip
down in the glass slot of the door, and is
fitted with two wood blocks, which slip
down on both sides of the handle. The lat-
ter will have to be placed so that it is in a
vertical position when the door is closed.

I SHEET METAL
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Marring of Luggage in Trunk
Avoided by

Strips of Hose

If vour luggage has been marred by rub-
bing against the back of a trunk compart-
ment, four or five strips of garden hose
spaced along the back will avoid this trou-

ble. The pieces of hose are fastened in
place with screws as shown in the circular
detail, If the trunk back is metal, sheet-
metal serews can be used.

—Opie Read, Jr., Chicago.

Cloth Casing Aids in Testing
Inner Tubes for Leaks

Slow leaks in
inner tubes that
are caused by the
tinitest holes,
which are difficult
to locate, can be
found by using
this cloth-mesh
casing. It rein-
forces the tube so
that it can be in-
flated to 8 or 10 lbs. pressure so that any
leak will show up when the tube iz sub-
merged in water. A slide fastener on the
inner side of the casing permits quick at-
tachment or removal.

—T. M. McCormack, West Rutland, Vt.

Better Jobs Open for

every shop warkman!

By Knowing the Shortcuts ¥You Can Increase Your Earning Power

Are you ane of thoie walued workers in industry whose time
and maney saving ideos are odopted—ond who get first chonces
in promotion? You can orm yourself with such ideas by spore-tima
reading in POPULAR MECHAMICS famous SHOP HOTES LIBRARY.
Cvwar 2,000 proctical shorteuls that you ean apply dre crammed into
five big bosks profusely illustrofed to show every detoil eleorly.

A few of the importont fields coverad in these books are:
machine-shop, wood, sheet-mefal, welding, eleciricity, conerete,
plumbing—basides many otheri—a “geld mine” of information for

JUST FUBLISHED

New 1942 Shop Notes

T4 Poges—18 in Color

If not fully safisfied wo will chesrfully refund your money. Send remittance foday to

POPULAR MECHANICS PRESS, Dept. 313, 200 East Ontario Street, CHICAGO

Shop Men With Ideas

1942 SHOP HOTES., 450 Arbicles
and 00 Hlustratians

1941 SHOP MOTES. 412 Articles
and F10 ustrotions

1940 SHOP NOTES. 427 Articles
and 762 Hlustrations

193% SHOP NOTES. 417 Articles
and BO& lllustrations

1934 SHOP WOTES, 340 Articles
and 705 Illustratians

Single Volume

: F 50c¢
' [i 5-Vol. Library
$2.45
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the Fall and Winter sport of

_-_-_-_._._._____._-""

millions

OUTDOORS

Use Kodak Veri-
chrome Film for your
ourdoor pictures this
fall, Bringing extra
assistance, it makes
the average camera a
berter camera—helps
overcome small ex-
POSUIE ©ITOCS, CX-
tends the “snapshorc
day,” lets you get
swell snapshots even
when the day is dull.
Load uwp now with
Kodak Verichrome
ilm,

FﬁI.L days are full of pictures . . .
harvest scenes, hunting and hik-
ing and football shots . . . And when
evening comes, the cozy, brighdy
lighted world indoors yields particu-
larly precious family snapshots.

Will you get really good snapshots
this time of year? Yes; not a doubt
of it. Last fall and winter, average
picture takers made millions of suc-
cessful snaps. So be sure to get your
share . . . Eastman Kodak Company,
Rochester, N. Y.

INDOORS
AT NIGHT

Super-fast Kodak
Super- XX is the ilm
for indoors at night,
Y ou use it wich Pho-
toflood bulbs and in.
cxpensive cardboard
reflecrors for snap-
shots ar night. A
fascinating mew sport
for your camera,
Free booklel confaiar
simple directions . .. alee
talls obout fash pictures.
At your dealer's,

Outdoors . . . Indoors—you can always count on KODAK FILM

NOVEMBER, 15941
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How to write your name
in Steel—or Glass!

® Small mounted wheels provide an
easy way to mark steel, glass and simi-
lar materials. Simply mount the wheel
in the chuck of a fAexible shaft and
hold it like you would a pencil! You
Ciun write vour nome in a few seconds
on valuahle tools, or inscribe numer-
als where they are necessary, With a
litele qu:-:iq:e you can engrave designs
an all manner |;,:|'|" articles. Thig i One
mare way in which Carborundum
Brand Abrasive Products can help you,
can make your work downright fun!

Odd Jobs
in the Tool Room

® Surplus stock removal on dies and
moulds . . . cutter tooth forming . . .
small tool sharpening. Some of the
joebs being done ﬂuiu;l::;- and maore
economically in industrial tool rooms
with the help of mounted wheels made
by Carborundum ... wheels exactl

similar to those that help make wn[E
in your own shop easier and more fun.

Send 10c for 95-page illuscrated man-
ual on Home Craftsmanship, and we'll
include a souvenir sharpening stone:

Chﬂﬂﬂ'gl}ﬂﬂum

Wirlee Diepr, Moiil

THE CARBORUNDUM COMPANY

AEE. @, B, FLT. GFF,

Niagara Falls, N. ¥.

fCarhiminden =0 repetered trad s-rear of and iadi
Jontes maryiiciufe by The Carbormdon Compeng
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The Comeback of the Fur Bearers

{Continued from poge 75)

calls for hard work, just as dees fur raising.

One tip of value comes from the govern-
ment—the amateur would do well to con-
sult a veteran trapper, perhaps one con-
nected with the Fish and Wildlife Service,
to learn fundamentals of the business, Sig-
nificant is the fact that the trapper has a
much larger field than the fur rancher, in
that he mayv take many animals now im=
possible to produce profitably in captivity.
One drawback is that fur resources are de-
pleted to an alarming extent, due to un-
restricted trapping praecticed for so many
vears. Even today, in spite of efforts 1o
conserve, it is estimated that far more ani-
mals are taken than are produced and some
of the more valuable fur-bearers, includ-
ing martens, fishers, wolverines and oth-
ers, are near the point of extinction.

Among the bad practices which have re-
duced the number of fur bearers without
benefitting the trappers are: using poison
which kills many animals that are not
found before their skins are spoiled; smok-
ing animals out of their dens, which often
suffocates them instead of forcing them
out; destroving dens, which either leaves
the animals without suitable places in
which to rear their young or drives them
out of the neighborhood altogether; trap-
ping early in the fall, which catches ani-
mals having small, unprime pelts bafore
they are old enough to be suspicious of
traps, and trapping late in the spring,
which destroys breeding females with
voung. Muskrat and beaver pelts are best
in February and March, while those of
other fur bearers are best from late in No-
vember to about the end of January.

Government experis are doing all in
their power to encourage older boys and
young men in rural communities to learn
to trap covotes and other predatory ani-
mals—those contributing to the large
losses of livestock and poultry on the farm
and of game in the wilds. When fur prices
are high, say these experts, many private
trappers are at work and there is a marked
deerease in the numbers of predators, Be-
ginners are advised to seek the aid of ex-
perienced trappers in learning to select the
best locations and to make trap sets. Prop-
er preparation of the trap will reduce the

POPULAR MECHANICS



chanees of making peg-leg covoles, the
kind most destructive to livestock. A peg
leg is an animal whose leg has been dam-
aged in a trap. An injury like this not only
makes a bad disposition worse, but sends
the animal on the trail of domesticated an-
imals, because the animals on which it or-
dinarily prevs in ithe wilds are able to
escape the cripple. On one Colorado ranch
forty lambs were killed in two weeks by a
two-footed covote.

A special trap, an old design which has
been improved, is giving satisfactory re-
sults in the campaign to reduce the number
of peg legs. Its jaws are offset one-guarter
inch to provide gripping power without
the bone-crushing effect of standard traps.
This trap is recommended for coyvotes and
bobeats.

Predators are in the greatest abundance
in the states west of and including the
Dakotas, Nebraska, Kansas, Oklahoma and
Texas. Due to the extensive trapping of
coyotes and wolves they have learned to
be more cautious, therefore are harder to
take than in earlier years. Not many states,
and only a few localities are now paying
bounties on predators, as once was the
case. Those interested in taking animals
on which bounties are paid should inquire
of their county or state governments.

Under a cooperative program in which
the federal, state and county governments
and livestock associations participated,
these predators were taken in one year:
93,093 coyotes, 1,214 walves, 9,033 bobceats
and lynxes, 495 bears and 241 mountain
lions.

In this work the trapper not only helps
himself, through the taking of skins for
which he receives a fair price, but also aids
the farmer by contributing to predatory
animal control.

Measure Distance Carefully

If your camera has a footage scale to set
for distance, it is very important that it is
set as nearly correct as possible. Many
fuzzy pictures are the result of a wrong
guess of the distance from camera to sub-
ject. Therefore, it is well worth while to
carry a small tapeline in your pocket to
measure aecurately. And, remember that
the nearer the subject is, the more accurate
the focusing must be.
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RPELAY is costly when ¥eur car begins
to use foo much oil. Qil-pumping is the wars-
ing thal all is fal well within your molor.
Teually it means rapid cylinder wear has
slaried . .. and thol con be much more @x-
penzive thon buving extra ofl. Al the flred slgn
of oil-pumping In your car, lmuck or traclor.
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HE THINKS | DON'T KNOW HE'S
TAKING MY SANI-FLUSH TO CLEAN
OUTHISCARRADIATOR FOR WINTER

“apeada. . .
Iwgas] |3V anivercal SpredWay
Teol Merisrs 1000 APM Daill has BaILL
puetinl g i, dik et Case i 35" STARD
cipasily in oiesl, 25000 HI'N !4‘!
Haad Grisder had "™ sad 147

collaly. Sakl indisidaslly o 6
Sieel fif with % acceansries. 5 land
Iwies Dailar G irder. Frame cos-
ey Geinder inla
Aauler, RenchGrisdai
in Pl eke wath mater
and ¥ whashi. KN ol
milerireol T AR
bagdaabis Flugs.

o AY MFG. CO.

Snd Avei, ODicero; II'.'
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Aerial Mapping for Modern
Warfare

{Continwed from poge 37}

The dryving of the print is eliminated be- -
cause the paper used is wax treated so that
it sheds surplus moisture, and the print is
immediately ready to be placed in a light
metal tube container with sponge rubber
shock absorbers, and dropped over the side.

Guick photography, Army style, has been
a subject of research ever since the days
of the old MceCoolk Field laboratories in
Dayton in the early 1920°s. The first quick
photograph of unusual significance was

W. 5. Army's giant &0<inch talophate comara being
aperated by L. Cel, Goddard

made by Lt.-Col. Goddard and Camera-
man Ben Thomas. It was a picture for
President Coolidge, made at Dayton, from
an airplane. And the plane followed the
the presidential train to nearby Xenia,
where the finished print was dropped to
the station and handed to the president.

The present day speed of the process
clearly indicates improved methods and
equipment. The photographic laboratory
has more tricks in its bag. A new type pho-
tographic paper holder is being experi-
mentally produced, which will eliminate
the need for the hood over the printer, The
new holder will have the sensitized paper
pasted in place, so that it can be laid on
the contact surface, the top can be brought
down, and then the slide can be pulled
from the holder, making the exposure. As
s00n as the exposure is completed, and the
paper is processed mn the four tanks, holder
and all can be dropped to the ground, with
a streamer attached, thus making unnec-
essary the use of the tube container. The
new holder will be of plastic, or some other

POPULAR MECHANICS



L N2
material that may be discarded without
great loss, after a single use,

In addition to providing guick prints to
indicate the disposition of enemy troap
‘concentrations, aerial photography plavs
many other important roles in warfare.
Aerial mapping, for example, is rapidly re-
placing the slower and less accurate meth-
ods of ground mapping.

We are accustomed to think that the
United States is well surveyed, but Army
experts declare that only 25 percent of this
country is adequately mapped for military
PUrposes,

An industrial area like New York City,
for example, changes so rapidly that old-
stvle methods of mapping are far too slow,
Aerial mapping is the answer to show
where newly built roads, docks and air-
fields are located. Last winter the Army
and the WPA broke all records in making
an up=to=the-minute map of the New York
ares in several weeks—and at a cost of less
than $65,000.

Aerial photography is also useful in de-
tecting enemy camouflage and in deter-
mining the adequacy of the Army's own
camouflage methods. Color photography
and stereopticon examination of photo-
graphs reveal hidden details of terrain or
troop movements that cannot be detected
by the human eye. Use of infrared pho-
tography allows flying cameramen 1o shoot
picturez on days when the ground is ob-
scured by haze or light fog.

Photographs have several important ad-
vantages over visual reconnaissance, Army
experts point out. A photograph can be
brought back to headguarters and studied
at lelsure by experts. A visual observer on
the other hand, gets only a quick look at
the ground from a speeding plane and is
likely to miss many important details.

Army experts also say that aerial photo-
graphs are helpful in checking the effeet
of their artillery fire and aireraft bombing.
Enemy guns seldom waste ammunition to
bring down a single, high-flying camera
plane; vet another plane might draw fire
of enemy antiaircraft guns if it swooped
low enough for an observer to note the
damage.

The Army has done a good job in devel-
oping its aerial photography and mapping
techniques, It is finding that the old Chi-
nese proverb has a modern application:
“One pleture is worth 10,000 words,"
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WHY GUESS ?

OCEAN-SPAHKING
CLIFFERS USE AUTO-LITE
BATTERIES IH
AN EXACTING SERVICE
THAT HAS ESTABLISHED &
WORLD'S RECORD

1 OUT OF EVERY 3 CAR
MAKERS SPECIFIES AUTD-LITE
BATTERIES AS STAMDARD
EQUIPMENT AFTER
TESTS BY THE IMDUSTRY'S
TOiF-RANKING EMGINEERS

get power, dependability, longer

life in your next automobile battery
follow the example set by the world's
top-ranking engineers. Their recommen-
dations have made Auto-Lite Batteries
standard equipment for 1 out of every 3
car manufacturers,. What's more, these
batteries are used by giant flving clippers
spanning the Atlantic and Pacific Oceans.
En]ny ithe advaniages of Auto- Lim—n

quality battery— now

md with the lowest. g

USL BATTERY CORPORATION
A Subsidiory of .
The Elacirie Auta-Lite Company [BE-SEecs
NIAGARA FALLS, HEW YORK 3
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FIRST and
ieeetany’ TOOL OF 1001 USES

1 A whole toolshop in your
hand. For precision work

e on metals, alloys, plastics,

wood, horn, bone, glass,

etc, For your own F

hobby enjoyment

or as a gift,

Uses 300 easy- 5
to-change acces-
gories to grind, drill, ™~ .
polish, cut, rout, CArve, s in Any
saw, sand, sharpen, en- T
grave, 253,000 r.p.m, Weight 12 ounces.
With T Accessories, postpoid.....$18.50

1

MAKES HAMMER-
SMITHING EASY

Wiih this new tonl marvel, nany-
pae enn mow mnke, for n Tew
viremis ench, valuable arti=
eler Trom copper. fAlami-
num, pewiter, brass or
milver; and pive them n
beautitul hand hammersd
finlsah, A Ffascinaflng e
habhy oF n menns To E&nem
IROTEY .
HamBbiers, sUrfaces,
ginks, shapes, [Oros,
ﬁ- pierees; sngroves, fles,
E does reponeEse work,
h} Plugs in any aseket, Wi
1145 s,
| With MAccesseries.. . 529.50

CHICAGD WHEEL & MFG. CD.
108 5. Abordesn st
Chicags, L

b
t
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e

“Be Sure YOUR Oil Burning
Hot Water Heater has . . .
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FRANKLIN 22 GLUE
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THE FRAMKLIN GLUE COMPANY
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FOR ALL WOOD GLUING
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EEcrEtls of Retouching
[Continued from poge 85}

in charcoal drawing. A chin can be made
to appear rounder by faintly etching the
sides. Collar bones can be removed by fill-
ing in the shadow with soft pencil. A good
retoucher can remove a person’s hat, put
one on, or fill in or remove a beard, Don't
try anything like that at first.

The lighting arrangement used in taking
a picture often accentuates lines in a face
and these can be toned down by softening
slightly with the pencil. Areas under the
eyes are often too dark on the print, and
should be built up with pencil on the neg=
ative, Amateur lighting arrangements of-
ten leave one side of the face in deep shad-
ow and vou can equalize such portions by
applying new coccine with a brush. The
thicker the new coccine mixture, the lipht-
er such areas will appear on the print, so
it is best at first to apply a thin mixture,
make a proof, and then go over the areas
again if needed.

After you have finished worl on the neg-
alive and have made an enlarged print,
careful examination probably will disclose
several things you would like to change.
You can do considerable work on the print
itself, provided you made the print on dull
or rough paper. The less work done on the
print, the better, but here iz where you
can cateh any errors vou made in retouch-
ing the negative., With one of the retouch=
ing pencils vou can gently shade in the
evebrows to make them heavier and can
spot out the white dots that you may find,
caused by dust particles on the film when
it was in the enlarger.

Use your fingers to smudge the penecil
marks on the print. This helps to tone
them down and they are not so noticeahble,
A stick of nail white that you can buy at
the dime store, carefully used, will whiten
eveballs and teeth and can be used to make
a liny catchlight in each eve.

Practically every negative needs some
retouching yet you can minimize the need
in taking care when you take pictures.
You will save time and trouble, in making
a portrail, by using a reflector light to fill
in shadows of a face, instead of having to
fill the shadows in with new coccine on the
negative. The so=called luminous make-up
paint helps eliminate freckles when a pho-
tograph is being made and does away with
the need to retouch them out.
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if yourea PIPE SMOKER..
you may,like CORTEZ,

Make a De

Ofren, you've longed o “discover™ a real-
Iy good pipe whacco—one that always
suited yow down to the ground! It could
easily be that Peper's Pouch Mixture will
click, as it did with Mr. W. E. Anderson,
of Los Angeles, who says: “It bas what it
takes to make a fine tobacco . . . mildness,
aroma and body."” Costs only 25¢ and is
certainly worth 2 voyage to your favoripe
tobacco counter ... TRY IT!

CORTEZ a'm.!' biv small band of adventurers backed a pain-
Sk pach & b the bardships of infested jungles, to discover
.IE:EI-.E irealih qf.l‘ Aztecs gz 1519, , . DISCOVERING YOLR
TOBACCD f5 50 much easier!

If your dealer cannot supply you, send 244 for 1 serviceable silk
pouch flfvd, 1o Pouch Miziere .Ifnmn:m. 7 L% M, Firar 5., St Lowis, Mo,

CHRISTIAN PEPER St.Lovis
CFeiwvee “"Tolbaccodr Since I852

o ? Avold eonfosed directions with the
& I
flﬂt Hull Streamling Auto Campnil.
Airplane type. Only 3205

HULL MFG. CO.

P. 0. Bax 248-011, WARREM, OHID

PUSH BUTTON CONTROLLED
GAS TANK LOCK

M KEVSE— |-_|I-|.'Ir||'J'|i|l r||||| wralial froin dashbaonrd,
(e maodel fir all cama Ineloding fender doss dppa,
Clrealess ghilng oukf =ls on sighi! Fully guarsn-
Reid,  DHSLribsore. dealers, here = WEAET Tl
muakief opporianiiy. HNDosh name for fece J0CrEs

e
EMAP-UP GAS CAF GO, Dept. k.  ABHLAND, KY.

< E:fr.:r:-:re Universal

# Work less Tractor *
all ¥ L'Il-ﬂ-:ll.l l:-]n'-'.;; ilse, cltirnte, mow, haul, 4z
el werk. for abaut 330 a day.  Bale.
treahle-free long Nife. New Hr-lhlnilll:. T With & Feley Autematle Baw Filer you dom’t peel 1o Bave expericnos
rewerss, Hundeeds sl Bave by Buwing 10 d0 expert woelk caxily, quickly, wilhoul evestraln, “Last Jor K

frem maker. Twa weeks trial. FREE pharpemed T band paws, Tor which 1 ped $L150 40 The Feley Samw

catalor. Wrbia Eoday l-IIl-;r has ma jI-:-It ool 1ieing fof mi"' —lehn Joseph, !'l'?llr]-lf"" II“ "-"r-‘l-ﬂlii-
FIOHEER mrﬁ_ COMPAMNY WicH dafil - ave Mied 7449 paws In gpare Pime" i Faley fles Bam

Bept W-111 Weat &biis, Wi, band and circullar saws beiier than the besi hand filer, The dew Model

F.14 ki ik result of 40 yesrs’ siperbence ls bulldlng sew Slers, and
————— Is umequallad Lo mecuracy, ease of adijustmesd aml long
life. Parented Jobnileg priselple makes uneven Geelh
REAL EHGIHE VALUE | | seriect in vien, shape, spacing
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Great amounts of “Pres-
tone” anti-freeze will be
needed for MNational De-
fense this year. Look out
for shortage., Your dealer
may not be able to supply
you later. Buy now!

SEE PAGE 1A

Fecwr \MPROVED Efecluic [T

Safe as & Mand Saw
J|.|5-T GI.IIIJE ITI

I\-I -! I|I.a- -.l ihian ¥ sl
ne i nbso-
-

:Hl.ri-l'r |.-\.II||. ﬁIJJ‘ |:;-..-| —

ris r|l lr nwds ol i
¥ maly igkriais e 'E:“" e

Mo Lir® o Length of
Shock I ‘Wil Gab Eiss
o Center of :I'il‘ LI

| [
!.|.\,:-{|.l-\.-.l|.“'
B 38 Lo 1
il.l;l":lnl'l t .n (8] -u:d*h “;

Rk e Tt DREMELWFG.CD. B i

whris you when you §EE &
h-ﬂ:—hﬂ' I rour Bamd A

o L]
hl.ll
CREIH E‘k%fj"mldlﬂh

Lors, machi cary
|.:H;|- |=n

le.ull' an
BEE ‘-I'I-'IIII'FI-
Gl EIarT

Ler, hwiierl rrl-:r:-l:-
nmplrnl '|l|I EriTiie

o1 r
"F'“’f’ B En"]::r:n;:‘,f:

EA.TII'I i.',!ln'ul:ll.':l'llr
el =t $zﬁ -H'-ll

[ Thread

Weigh, Graa;

[ Thresd Lergih

% W | wen ] |
| e Tz | G5 |
| 1w 1%

Actaal Sim ¥-Pleg
Champion has designed 3
spack plugs for model gas
eagines which give the same
dependable performance ag
regular Champions. Sill-
ment sealed, Sillimanite igs
sulavor. Alloy aeedlepoine
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electrodes for exsy stardng.
One piece construction.

CHAMPION
SPARK PLUG CO.

900 Upton Ave.
Toledos . Ohio

EASY PROFITS IN PAINT SPRAYING |
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Hunting New Weapons of War

{Continuad fram poge 15)

iz that aerial military photographs are not
as clear and sharp as they used to be be-
cause camera planes now have to fly three
or four times faster than before. An op-
tical distortion results, even at fast shutter
speeds, and creates poor photographs that
are difficult to interpret. The new device
is intended to compensate for such camera
movement and is said to produce clear pic-
tures of the ground from an altitude of only
a few thousand feet, even though a one-
second exposure is made from a plane fly-
ing 300 miles an hour.

Another device that has promise is a
four-bladed airplane propeller in which
the blades are stagpered around the cen-
tral shaft, permitting each blade to bite
into fresh undisturbed air. The design is
sald to be 30 percent more efficient than
present arrangements but the drawback is
that a longer propeller shaft must be used.
The Foundation is trying to work out such
production “bugs.”

Of possible importance is a proposed new
street lighting system giving some illumi-
nation during blackouts. The unit consists
of a shielded lamp holder that directs all
of its light downward and is fitted with a
blue bulb and blue reflecting surfaces.
Traffic on the street would be able to move
in illumination somewhat better than
bright moonlight, vet the reflective quali-
ties of blue light makes the illumination
invisible at altitudes greater than a few
thousand feet.

The Foundation finds that only one
among a thousand or so military inven-
tiona that are submitted have any marked
merit. Items in the news stimulate many
people who have ereative imaginations,
with the result that many submit practi-
cally identical ideas at about the same
time. How to prevent tor es from strik-
ing ships is a popular subject at present
and most suggestions are based on placing
a sturdy net around the ship. The investi=
gators have to point out that the net idea
is both old and impractical and would have
been adopted years ago if it worked. One
man had a notion to place a metal roof and
side plates over a battleship, the roof and
plates resting against powerful reenil
gprings. The idea was that if a bomb or
torpedo struck the surfaces the springs
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would bounce the missile harmlessly away.

Unknown inventors are neither encour-
aged nor discouraged to consult the foun-
dation. When one does, he is put through
a routine. First he is appraised in a non-
technical interview by John B. Rathmell,
ex-machine gun oflicer and director of the
organization. The inventor must prove he
has protected his idea so that, if il proves
valuable, it can’t be stalen from him. If he
passes this test he may submit his inven-
tion for study, and if the deviee interests
the organization it is seientifically studied
bv a staff of consultants. Improvements
may need to be worked out to make it prac-
tical. Passing this stage, it is then studied
by engineers and production men from the
standpoint of manufacturing and costs. Fi-
nally there iz a market survey that is the
final test as to whether an invention should
be a success.

Among recent military inventions
brought in are a punctureproof gasoline
tank and a machine gun eooling device, in-
vented by a priest; a lethal projectile of a
new principle, conceived by a motion pic-
ture extra; a remote-control mechanism
for sighting and firing wing and tail guns
from the pilot's cockpit; and a new airplane
detector originated by a physician.

Why waste time locking over the ideas
of untrained people from various walks of
life? The answer, of course, is that almost
anycne is apt to conceive the germ of an
important invention. Bicycle repairmen
don't know a great deal about aerodvnam-
ics, yet the Wrights were in the bicycle
business when they built and Aew the first
airplane. Galiling and Maxim, each of
whom invented an automatic gun, were
respectively a physician and a farmer.

The Croshy group first intended to limit
itself to the handling of inventions directly
related to war but now it is realized that
anything that speeds production, or saves
time, or replaces strategic materials with
more common ones, contributes to the de-
fense effort. Aceordingly they are study-
ing a number of ideas that may be as val-
uable in times of peace as in war,

f[You can obtain additional information
about preducts described in this magazine
by writing to the firms listed in the Where-
to-Buy-It index, page 4-A. Say You Saw
It in Popular Mechanics.
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MAKE AND MEND
METAL PRODUCTS

Metalcraft is a hobby that pavs dividends—not
anly in the attractive, useful things you can make,
but in the vastly greater number of mending
Jobs you can do, once you've become acquainted
with Kester Metal Mender.

Soldering is easy —with Kester Metal Mender.
That’s because the proper kind and amount of
flux is contained right in the core of the selder
iteelf. No messy separate fluxes to fool with; and
the purity of Kester Metal Mender gives you
perfect results every time,

You'll soon be making dozens of things from
metals—objects that are more ornamental; and
last longer, too. Lamps, ashirays, wire baskets,

| kitchen gadgets, are only a few,

And Kester Metal Mender opens up an en-
tirely new field for your “fixin'itch.” Plumbing,

| auto and bicycle parts, household appliances,

are easily mended with the help of Kester, and
you save many a dellar.

If Kester Metal Mender isn't already in your
tool kit, send the coupon today, for a generous get-
acquainted sample, and 'I'ml;'l.-l:ll:tr“Hn:nu.l' to Thee It

=y KESTER

METAL MENDER

Eeater Salder Company, £551-11 Wrightwond Avi., Chleags, TI1L
Please sem] ma froe asingle of Kester Metnl Mender snd
“How-to-Uae-1t" Bookber.

Nama_

Addrran
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Submarine Fishermen
{Confinued from poge 43)

spear handle by a few feet of line. A fixed
spearhead would tear free but the lily iron
doesn’t and the alarmed shark sets off at
full speed, towing the diver after him, But
if a diver isn’t armed and he sights a leop-
ard shark in the water he heads straight
for shore, turning at intervals to thrash his
arms and legs to prevent the leopard shark
from attacking.

Murky water is what the divers dread
because when their vizion is curtailed they

Underssa huntsmen hﬂdﬁm a I:n'n- hhlllr which
he coptured on ocean’s boltom

can't spot dangerous fish at a safe distance.
A moray eel can dangerously injure a man
in the water. The ferocious manta ray can
smother a swimmer. A big sting ray might
kill with a stroke of its poisonous barb. A
giant ectopus, given a chance to get a good
grip, would hold a diver on the bottom
until resistance was over. Even a big seal
has the edge in an underwater battle if he
is in a fighting mood.

Sheer bluff is the diver's best defense
against such dangers. A vieious fish, al-
ready set for launching his atiack, will
pause and flee if the diver charges toward
the fish, waving his arms wildly and blow-
ing bubbles from hiz mouth. In murky
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water the first warning may be the swish-
ing sound of the attacker’s appreach, so
divers try to pick days when the water is
clear and the sun is bright.

Catalina Island is a favorite spot for div-
ing because the water is eryvstal elear and
vou can see the bottom 100 feet below.
Oceaszionally groups of divers drive down
to the Mexican coast to hunt varieties of
tropical fish that are not found farther
north. Skin diving after dark is another
adventure and aguatic life seems to be
most active then. For nightl dives the div-
ers carry an automobile headlight unit
with them, trailing wires from a battery in
the boat overhead.

An experienced underwater man can
swim down to 50 feet below the surface and
can stay under water for two and a half to
three minutes, two feats that seem un=-
believable until you witness them with
yvour own eyes. The average person can't
hold his breath for even 45 seconds without
exerting himsell meanwhile. Practice is
what gives the divers their endurance.
Most dives average a minute in length.

Descending 30 feet without pulling one-
gelf down an anchor line or carrying a
weight is also a remarkable exploit. The
préssure squeczes every square inch of the
body and it is dangerous to descend so deep
unless the diver blows air through his nose
to. egqualize the pressure inside his face
mask and prevent it from caving in, at the
same time keeping his mouth open to bal-
ance the pressure on his ear drums.

The paralvzing cold of long exposure
limits the divers to not much more than
an hour a day in the water. If the water is
very cold a diver sometimes greases him=
self with vaseline for protection and takes
a few spoons of honey for energy.

Five or six years ago when the sport was
young most of the divers worked from
boats, returning to the boat after each dive
and depositing their catch. Now they can
get along without a skiff and they often
swim out from the beach, through the surf.
On such a trip the diver tows behind him
a 2-gallon tin can float to which a gunny
sack is tied. Onece over a likely reef or
rocky stretch of bottom the diver lets go
the float and paddles around with his face
under water, looking for fish. The fish and
shellfish that he brings up are placed in the
sack and towed to the beach.

(Continued fo poge 172)
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They help to
“Keep em Flying!"

Phate by courtesy Ualted dir Lintd

To keer planes in the air, good men are needed
on the ground. These, in turn, need good tools
—=hoth in building planes and in keeping them
in good flying condition.

Files. In the great airplane factories amd
around the air felds, you will probably =ee
Nicholson or Black Dinmond files in nse. You'll
gee them in shipyvards; in tank, truck, munitions
and ordnance factories. The Nicholson guar-
antee of Twelve perfect files in every dezen in-
dicates why these filez are so widely preferred
. « « anid why they should be your choiee, in vour
own shop or training work or in the plant in
which you are emploved,

# Improve your value ns a mechanic by becoming
Tamiliar with the Nicholson specinlpurpose files widely
uzed by defense imdustries today . . . Stainless Steal,
AlaEninm, ., Lomg Anple lathe, Diemokers,

RE
Die-cast, Shear Tooth, Foundry, At hardware and
mill-sopply houses, FREE TECHI1CAL BULLETINS,

FREE 28-PAGE BOOK — “'A Flle for Every Perpose™

HICHOLSON FILE ¢O., 22 Acom 51., Providence, R. I, U, 5. A.
{Alss Cosedian Plant, Pert Hape, Oat.)

NICHOLSON
F"-E FOR EVERY 90Ls,

= Z
PURPOSE HI-LE&
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Old-Age Insurance

Men & Women Ages 70 to 90

Costs Only One-Cent-a-Day

The National Protective Insurance Co. 426
Pickwick Bldg., Kansas City, Mo., has espe-
cially prepared a new Old Age accident policy
with I}I,uspitnl and General Coverage henefits
to be issued execlusively to men and women—
ages TO to 90, who are prevented on aceount of
their advanced age from getting insurance
from other companies,

Thizs new policy paye maximum benefits of
£2.000, increasing to $3,000. Maximum monthly
benefite of 3150, including Hospital care. Large
casgh suma for fractures, dislocations, ete. Doc-
tor bills. Liberal benefits paid for any and
every accident.

The Company is the oldest and largeat of
ita kind and has promptly paid Over One and
Three-Quarter Million Dollars in cash benefits
to its policyholders.

The entire cost iz $3.65 for a whole year—
365 days—Omly One-Cent-a-Day.

Simply send name, age and address of per-
son to be insured, and the name and relation-
ship of the beneficlary—that is all you do—
then the Company will send a poliey for 10
days’ FREE INSPECTION, without obliga-
tion. 30 days" insurance will be added f':rse
when $3.65 Is sent with request for policy.
Offer is limited, so write today.
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To protect their eyes from the water and
to give them normal vision, the divers first
tried wearing Japanese pearl diving gog-
gles, Some still use them but others prefer
a large watertight face plate with a glass
front that gives them wider vision. The
divers wear canvas gloves o protect the
hands from rocks and rough shells. Most
of the divers wear swim fins on their feetl
because of the extra drive and speed that
the rubber attachments give in both diving
and swimming., Some have experimented
with self-contained compressed-airbreath-
ing apparatus by means of which, wearing
a weighted belt, they can take long walks
on the sea bottom. Others occasionally
wear a deep-sea diver's helmet, supplied
with air from a compressor on the beach
or in a skiff, and carry a sack for collecting
half a doren or more abalones at a time.
When the helmet alone is worn, water
rushes inside when the diver stoops over,
but this is no inconvenience to an experi-
enced underwater man., He simply holds
his breath until he is ready to stand up
again, when the incoming air forces the
water out of the helmet once more.

Testing VgﬁrE's Biggest Bomber

[Continued from page 31}

to the plane that the flights suggest. All
sorts of odd and unexpected things may
crop up. I recall the first test flight of a
big bomber several vears ago. The plane
looked perfect but when we got off the
ground it performed very poorly and had
a bad tail Autter. The test engineers on
board were perplexed and worried, then
one of them noticed that the de-icing boots
on the leading edge of the wing were
streteching and rolling in the wind. The
rubber blankets were simply so large that
they were flapping, spoiling the lift and
setting up currents that buffeted the tail
surfaces, Fastening them down in a dif-
ferent way, unnecessary on smaller air-
planes, eorrected all the troubles at once.

One man alone can test a small trainer
or fighter airplane but it takes a crew of
17 to study such a plane as the B-19. Five
gre in the flight crew and the other 12 are
engineering test specialists. I'm 45 vears
old and have been flying and testing planes
for 24 years, Even so, | went back to school
before we took the new bomber off the
ground. For two weeks the test crew at-
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tended lectures gu-en by Douglas special-
ists. We listened to them every morning
and spent the afternoons studying features
on the plane itself. The B-19 is so large
and iz so filled with gear that it looks more
like a battleship inside than an prdinary
airplane. But when we graduated from
ground school we could find our way
around inside the plane in the dark and we
knew the location and function of every
part of the electrie and hydraulie systems,

Today the large sleeping compartment
aft of the bomb bay is filled with test in-
struments and panels. Automatic tape re-
cording machines, automatie cameras that
snap the readings of the artifieially lighted
instrument dials, and even a phonograph
recorder for cutting dises of the conversa-
tions of the test engineers on the plane's
interphone system, are all used.

Beside the usual recording instruments
there are pick-ups leading to strain gauges
installed at wvital points in the plane’s
structure. Air pressures at many stations
both inside and outside the plane are also
recorded. Before we finish the job we will
have tested the plane's performance when
empty, when carrying loads of up to 28
tons, at different altitudes, on two, three
and four engines, and under every conceiv-
able condition. When fully loaded the plane
will have a gross weight of some 80 tons.

Does a plane of this size, with a wing
spread of more than 200 feet, represent the
practical limits of airplane construction?

Not in my opinion.

I think that today we have reached the
harbor eraft stage in airplane sizes and
that in the future we may travel in giant
airplanes equal, in this comparison, to large
ocean liners. The wings of the big planes
of the future will be so thick that we will
be able to place many engines on each pro-
peller shaft, wusing 10,000 horsepower or
several times that amount to turn each
propeller.

The 500-passenger airplane or a plane of
two or three times that capacity, the popu-
lation of a small town, will be built as soon
as there is a need for it. Such planes will
have room encugh inside for passengers to
dance their way across country to the mu-
gi¢c of the plane’s own orchestra,

As bombers these giant planes will he
such powerful weapons that today’s might-
iest bombers will seem like toy air rifles
loaded with BB shot eompared to them,
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How You Can Sotvz

HIGH PRICES.»SHORTALES

In easentin] materials wsed dofly In fremendoss wolome
by the building industry.

We equip you with speciz] lHne production machinery—
uning loeenl lows=cost row moterinls—aonly modeat inveatment
required—balanes easy monthly payments,

Seores of established mpnafactorers hove proven the guality
mnd salability of prodect,; as well na the enrning power and
ptability of this busineasn. {(Mamos on regwest)

Thia epportunity offered only one man in each community
Lo make this proven low-coat material, (Samples farnished. )
Aet now while your territory is still open, Write or wire
for Free Books and lemrn how vou tof can own ong of
these profitable businesse.

W. E. DUNN MFG. CO,,
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Pve
Dnn t B-e Robbed!

[Continued fram poge 5

the theaters; some alone, some in partner=
ship with ushers who act as spotters. When
a purse on a vacant chair is discovered, the
ecrook endeavors to get the seat right be-
hind it. At a dramatic moment in the show,
he will tip the seat the purse is on, slide it
into his hands, and dart away. Even per-
sons beside him will be unaware of what
he has done.

It would be impossible to warn against
all of the petty confidence games. How=-
ever, if you follow one rule, you will be

Two furs are tested h'r d'ﬂ.lw'ng oside hairs. Woman's
lafr hand sinks in desp, rich matting; her right lies on
surfoce ond reveals skin beneath the thin pelt

well protected. The rule is—never give
money to anyone unless you are sure it is
adequately protected. Most Chambers of
Commerce list the legitimate enterprises.
Consult them if in doubt. Otherwise, never
put a dollar in the hands of anyone unless
he gives you something worth an equal
amount.

The police are on the alert against this
petty racketeering, and are holding it well.
But single handed, they cannot beat it
They ask the help of evervone. Do them
and yourself a favor. Keep on the watch
for petty racketeers, and don't become
one of their victims. Whenever someone
arouses your suspicion, call the police,

f Write to the firms listed in the Where-
to-Buy-It index, page 4-A, to learn more
about products described in this magazine,
Say You Saw It in Popular Mechanies.
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The Bomber Challenges the Battleship

(Cantinued fram Colorete Section)

factors of our defense be as powerful as
possible.

One lesson learned from engagements in
the present struggle is that from the de-
struection of the British battle eruiser Hood,
which was sunk in a few minutes by the
Bismarck, prior to the sinking of the Ger-
man battleship. Our experts say that this
demonstrates the greater effectiveness of
the latest battleships, with equal speed and
increased armor, over battle cruisers built
twenty or more years ago. Our naval con-
structors and engineers have always held
out for the heavily armed, more ponderous
battleship that can take it, as well as give,
against superior speed with a sacrifice in
armor, It is necessary, however, to have

some major components of a fleet endowed
with great speed, heavy gun power and
less defensive equipment. Qur newest
eruisers will partly fill this requirement.
Of eourse, speed has become a highly
important factor in modern sea fighting.

“The ability of the Gneisenau and the

Scharnhorst, German battle eruisers, to
operate effectively against British convoys
in the Atlantie, has been due to the fact
that few ships of equal strength were able
to catch them.

In the air power against sea power argu-
ment, the battleship meets the challenge of
the enemy bombing plane with heavier
armor, antiaircraft guns and the fighting
and bombing planes of its own fleet.

{ a7 Streamlining Our Highway Patrols

(Cantinuwed from poge 75)

motorist. Rigid iests are reguired in most
states before a motorist is given a license,
Constant offenders are sent to traffic
schools. Highway patrolmen discuss traf-
fic safety before clubs, schools, and over
the radio. In Massachusetts, motorists are
given warnings instead of fines for minor
offenses. This frees traffic officers from ap-
pearing in court to testify, and allows them
more time on the highway.

Two-way radio and teletype are stand-
ard equipment with most highway police.
They allow rapid communication, and ra-
dio broadcasts create a network from
which the eriminal finds it hard to escape.

Traffic police in Los Angeles are experi-
menting with a special camera and record-
ing car, invented by two Inglewood officers.
A 35-millimeter camera in the top of a
regulation police car records every action
that might be seen by the driver through
the windshield. Primary use for the “eam-
era car® is to take “on-the-spot” pictures
and sound records of accidents, traffic law
violations, riots and strikes. It is possible
to get dyving statements, conversations be-
tween officers and participants in aceidents
and reports of witnesses while the scene is
gtill fresh in their memaories.

One of the newest developments is di-
recting traffic from the air by radio. Last
Mew Year's Day, the 1,000,000 persons and
400,000 automobiles which crowded into
Pasadena for the Tournament of Roses and
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the Rose Bowl Game were expertly han-
dled from the air. Chief of Police Charles
H. Kelley flew ahove the city and directed
hiz ren on the streets by short-wave radio,

Rookie patrolmen are ne longer taught
to detect drunks by whiffing their breath
and making them walk a chalk line. Sei-
ence removes all doubts. The alcometer
used by Michigan State Police was invent-
ed by Dr. R. N. Harger of the University
of Indiana. The suspect inflates a small
balloon and the aleoholic content of the
blood is measured.

The patrolman uses the scientific crime
detection laboratory to make casts of tool
marks, tire tracks and fingerprints; to ex-
amine fibers from clothing in hit and run
cases; it is used for ballistics or firearms
identification, examination of questioned
documents, restoration of zerial numbers
stamped in metals, chemieal analysis, ul-
traviolet and X-ray examinations, ete.

Trained and equipped for any emer-
gency, the modern highway patrolman may
be called upon to render first aid in a traf-
fic crash, track down marithuana smug-
glers, help children across dangerous
streets, enforce the state liquor law, patrol
strike areas and apprehend kidnappers,

Modern traffic officers—on the road
in the office—are no longer locked upon as
boogiemen of the highways or ogres to
misbehaving children. “Speed cops” have
been streamlined.

POPULAR MECHANICS
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400 MPH—multiple machine
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deadly fury at enemy homb-
ers. lhe Bell Airacobra in-
terceptor pursuit plane is a
striking symbol of America’s
growing delense,

Only precision hitherto un-
matehed in guantity produoe-
tiom makes this modern war-
plane possible. Its huilding
is a tribute to the skill of the
men and the precision of the
machines that work day and
night on its thousamds of
parts.
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Invaders From Space

[Cantinued From poge Lk

reddish-brown veneer, The heavy weight,
rregular shape, pitted surface, and metal-
lic composition are definite tests for sider-
Ites. Such an iron should not be heated,
hammered, or mutilated. When a siderite
is cut open and a section is polished and
then eteched with dilute nitric acid a
crystallike pattern called Widmanstetten
figures is often revealed. A powerful mag-
net attached to the end of a stick helps the
meteorite seeker working in such a loca-
tion as the vicinity of Meteorite Crater,
The radioscope metal detector, although
bulkier, is a good indicator ef buried speci-
MEns,

Siderolites are the rarest type. Instead
cf being solid iron, their interiors contain
bits of rock intermixed with the metal
Aerolites superficially resemble terrestrial
stones, They are among the heaviest of
rocks for their size and may be recognized
often by their black or dark brown cover-
ing. They are never porous or cinderlike
and do not resemble chunks of slag from
an industrial furnace, which are frequent-
lv mistaken for them.

A freshly fallen aerclite often looks like
a piece of gray cement, incrusted by a thin
coating of dull or even glazed tarlike sub-
stance that has been chipped off in places,
revealing the light interior. This fusion
erust turns brown with age and eventually
disappears. The interior of an aerolite may
be almost any shade of gray or it may be
brown, pale green, or greenish gray. A
good procedure is to grind a small corner
off on an emery wheel and look for tiny
grains of free metal embedded in the rock.

Adhesive Tape on Movie Film
Fastens It to Rewind Reel

If vou find it
difficult to slip the
end of movie film
in the slot of the
rewind reel, use a
piece of adhesive
tape. It is left on
the end of the film
and ig simply
stuck to the center
of the reel when
rewinding.
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Keep Your Eye on the "Bird"”

(Cantinved from poge &%)

in the back court will usually lose. Very
few women players have the strength or
stamina to cover the back court, hitting the
shuttle the full length of the court for long
periods of play. This “up and back" svstem
as it is sometimes called will also be used
in a4 women's doubles mateh or a men’s
doubles mateh.

The two systems usually followed in
doubles plar other than mixed, however,
are the “side by side” and the “rotation.”
However, any svstem of play a team may
chooze cannot be followed 100 percent. A
svstem only gives a team some basziz from
which to work, In the “side by side” svs-
tem, for example, each plaver covers his
half of the eourt from the net to the base
line.

The “rotation” system is a bit more com-
plicated but, to me, more fascinating both
to players and spectators. It tends to keep
both playvers on their toes and also keeps
them on the move. The two players move
in a counterclockwise motion around the
court. The player in the right side of the
court moves toward the net while the
player on the left half of the courl moves
backward and crosses to the right hand
court and then forward. Many players
make the mistake of running in a circle
like two squirrels around a tree. The sys-
tem is not so fast as that. The secret lies in
a plaver's ability to be ready to move in
the proper direction when the shot calls for
such a move, and not to have both players
caught going after the same shots.

The true value in any game is the pleas-
ure, health and reereation derived from
participation. Badminton may be played
well and enjoyed after a very short indue-
tion period. Plavers who ecan develop a
deceptive game combined with wicked
smashes and cross court shots will soon be
in the tournament class. And Dad and
Mother will be taking their children on for
an evening of badminton, grand exercise
and fun for the whole family.

I Mames and addresses of makers or sellers
of commerecial products deseribed in this
magazine are listed in the Where-to-Buy-
It index, page 4-A. Write to them for addi-
tional information and be sure to Say You
Saw It in Popular Mechanics.
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Giving Atoms the Third Degree

iContinued frem poge 11}

the sodium in the salt a person sprinkles
on his mashed potatoes. Then as digestion
and assimilation proceed, the Geiger count-
er traces the progress of the salt through
the person’s body to ite final resting place
as a part of the bodily structure. Such
tracer food elements have become a valu-
able tool in the study of such ailments as
goitre, tumors, anemia and leukemia.

The electrical “detective” has also in-
vestigated the process used by green plants
to manufacture sugar and starch from soil
minerals and carbon dioxide from the air.
Owur school books always told us that grow-
ing plants need sunlight to carry on this
process—called photosynthesis. But by
putting tagged atoms of carbon in plant
food and tracing them with the counter,
biologists have discovered that plants can
make sugar in the dark, although the proe-
ess 15 greatly slowed up.

The Geiger counter is also valuable in
many phases of chemical and metallurgical
research. Recently it has been used in
studies of diffusion in silver, the manner in
which silver atoms wander about inside a
pieee of metal Knowledge of this phe-
nomenon is valuable to such industries as
metal plating, since it would reveal how
much ene metal would “soak into™ another.

At its plant in South Philadelphia, West-
inghouse is making use of nature’s own
atom-smashing. Radium is continually
deteriorating, as its atoms break up and
give off energetic rays. Most penetrating
of these are gamma rays, which can plerce
thick slahs of steel. Gamma-rays are being
used to examine the interior of steel cast-
ings for turbines and propulsion gears,
much as X-rays are used to “look through”
human bodies. A few hundred milligrams
of radium sulphate are placed on one side
of the casting and photographic film is
placed on the other. Rays pass through
flaws more easily than through solid steel,
and the flaws show up on the film as dark
SPACEes.

As a step in speeding up national defense
work, the South Philadelphia plant recent-
Iy acquired 500 milligrams of radium sul-
phate, Gamma rays from that amount of
the substance will penetrate 10 inches of
steel to register the metal's internal condi-
tion on photographie film.

POPULAR MECHANICS
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These uses for the discoveries of atomic
physicists are important; but they are al-
maost insignificant compared to the benefits
we feel sure will come out of the labora-
tories in time. Progress seems slow, he-
cause the atomic researcher is an explorer
in a new world. He is not looking for any-
thing in particular, but iz just learning the
relations of energy and matter. He doesnt
know whether his studies will eventually
result in a new cure for diabetes or a better
mouse trap. But he knows the chances are
good that some definite benefit to humanity
will eventually come from his work. That
is the way really important discoveries are
made: by constant study and penetration
at the frontiers of man’s knowledge, not by
looking for some specifiec thing that will fill
the prescription of man’s desires.

Important scientific discoveries are often
revealed when a search is being made for
something entirely different and much less
important, just as Columbus stumbled
upon a new continent while looking for a
new route to the East Indies. To take one
example, radium turned out to be the first
thing that could be successfully used to
treat cancer. But hundreds of years of re-
search for a method to treat cancer would
probably never have led to the discovery of
radium. A French scientist, Henri Bee-
guerel, was studying the fluorescence of
uranium salt. That is, he was measuring
the radiations given off by that compound
after being exposed to sunlight. Quite by
accident he discovered that the uranium
salt gave off rays when not exposed to sun-
light. Thus he discovered the phenomenon
of radicactivity, and further work by him
and Madame Curie revealed that the most
potent source of these radiations was a new
substance contained in the uranium, They
extracted the new substance and called it
radium.

Later someone discovered that radium
should be handled with care, because ils
rays could burn human flesh and even
cause death in time. Then danger was
turned into benefit when it was found that,
with proper care, radium could aid cancer
suﬁcmrs, sinee cancerous tissues are more
easily destroyed by the rays than healthy

tissue.

To smash an atom means to prq:r]m:e
some vielent rearrangement in its tiny cen-

[Confinued 1o poge 187)

NOVEMEER, 1941

GIVE HEATROLA THE
EYE BEFORE YOU BUY

any cabinet heater

IT'S THE ORIGINAL CABINET HEATER
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may be in a different location on your par=
ticular antenna coil.

It will be noted that the power cord is
secured to the baseboard with the clip por-
tion of a Fahnestock clip; or an insulated
double pointed tack may be used for this
purpose. This power cord should be kept
as far as possible from the rest of the wir-
ing, to eliminate hum pickup. Use No. 18
or 20 hookup wire with push-hack insula-
tion for all connections and solder each
connection carefully with rosin-core sol-
der. A detailed list of materials is available
from Popular Mechanics radio department
without charge if desired.
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When all wiring is completed, check your
connections carefully with diagrams Figs.
2 and 3, To place the set in operation, con-
nect the antenna and ground and insert
the battery plug as indicated in the photo
B. A 15-foot indoor antenna will do for
local reception, however, for “*DX" it will
be necessary to use a long cutdoor antenna,
The ground connection should be made to
a clamp on a cold water pipe if possible.
Now, with the headphones on, snap on the
switch and wait a moment for the tube to
heat up. Then, with the volume control
advanced, turn the variable condenser {Ci)
until you hear a whistle. Finally, retard
the volume eontrol until the whistle stops
and the station is elear. Adjust trimmer
condenser (C3) with a small screwdriver
as Indicated in photo A for best results
with the particular antenna you are using.
It will be found in most cases that it should
be turned completely shut for greatest
volume. In case no whistle is heard, and
stations cannot be tuned in, merely reverse
the connections P and PH on the small
“tickler” coil. The blueprint number for
this article iz R-206.
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Portable Mobile Radiophone
[Continuad fram poge 138}

radio parts houses in complete kit form ex-
cept the vibrator, crystal and tubes. This
Thordarson kit also includes an 11 by 8 by
3 in. punched and drilled chassis, miscel-

laneous hardware, and a

large size circuit

diagram with all parts values listed. All
leads ecarrying current to the 6-volt pri-
mary of the power transformer should be
of heavy wire, No, 16 or larger. This is nec-

FARTS {Fig. I}

T-1 Mawer frane, T-14R33
T=3 Milcrophione frmmns.
T-BEAG2
T-F Modulniion trons,
A= 1HEE LS
CH-1 Pllter choks T-57053
CH-2 Fillter chioke T-=-14C41
R-1 200 nhrrs 1 watk
-2 EOS 00 ahmm val, canlrel
R-3 300 ahms 10 watts
Fe=% 20,000 ohms 10 walts
R-5 50,000 ghias 1 watt
-8 3530 ahms 10 waiis
B-T 13,000 ohms L0 wails
18=H S0.IHH oplamres §|oaalk
B-% 360 ahms 18 watlls
R<=10 10.0080 olims 10 wotts
Vik —Ne 43T Elsctranics of
equivalsnt

-1 .0k mid. 500 v. (micnk

C-2 01 mfd, 430 v,

-3 M2 mid. 320 v. (micak

C-d DX mid, 580 v. {micak

-8 I mmid. variahl=

G-8 35 mmld, variabie

C=T 0001 mafd BOD v.

-8 007 mid. GO0 v.

0-9 653 mid, 500 v

C-10 neutralizing comil,

[1 J4-33 mmid. vartable

EX 100 mfd. 25 v, olest.

12 10 enfd. 36 v, eleat.

14 .1 mid. 40% v.

T=1% .1 mald 403 v,

lI:-!IE 6 mid, all isap, ensd,

C=1T7 .05 mid. 0il imp. cond.

C-18 and C-1% Double & mid,
§20 7. ondenser

essary so that the full battery woltage is

available at the transformer.

The polarity

of the storage battery when connected to
the transmitter is not important,. However,
when one battery serves both the trans-
mitter and the ecar electrical system, atten-

tion should be given to the polarity,
POPULAR MECHANICS
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KRW BENCH TYPE ARBOR PRESSES
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PQWDEEED GAPH!TE LUBRICATES

Kill friction with Dixon's Micrafyne Pow-
dered Lubricaring Graphice in Dixon’
“Cub” Graph-Air Gun, Costs but a dime
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(Cantinued frem page 181)

tral nucleus, or heart, perhaps knocking
out some of its parts. The smashing is done
by hurling parts of other atoms at the nu-
glei, One type of machine that does this
hurling is the electrostatie penerator—the
type built at Westinghouse, In this ma-
chine, elecirie charges are sprayved onto a
rapidly moving belt which earries them up
to a steel shell, or electrode, at the top of
a large steel pressure tank. These charges
accumulate on the electrode until they
have built up to as much as 4,000,000 valts.
Connected to a 30-foot, vertical vacuum
tube, this voltage shoots the atomie “bul-
lets” down the tube at 30,000,000 to 100,-
000,000 miles an hour, Such speeds are of-
ten necessary 1o break up the firmly bound
hearts of atoms and release fragments.

Like workers in other atomic laborato-
ries in this country, the physicists assigned
to the Westinghouse atom smasher are
studying the basiec forces inside atoms.
They are measuring the forces required to
break up various kinds of atoms, learning
what kinds of atoms are formed when other
atoms are smashed. None of these things
is very spectacular. They must be viewed
a3 50 many pieces added to the jig-saw
puzzle that must be solved before atom-
smashing can hope to have a prominent
effect on everyday living,

Progress seems slow, but after all we
have been smashing atoms for less than
len years. Hertzian waves were discovered
before 1890; it was 30 years before they
were put to use in radio broadeasting,

Paper Trimmer for Cutting Glass

Photographers, who must oecasionally
cut glass to certain sizes, can use a paper
trimmer instead of the usual graduated
cutting base adopted by glaziers. The base
of the trimmer, being marked off into
inches and fractions, provides a means of
squaring the glass and cutting it to size,

o RULER ~— = FARER

a— — P THIMMER
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DON WOODS, oppeoring in "BACHELOR
LADDY "o Columlbia pieture,vies GLOVER S
Mon, take a tip from the staes —if you've
been msEnE g widiad ltiier prreporasions wich-
Ul success, switch o the MEDICINAL
treatment. wscd by milliops! Try
CLOYERS, with massags, for Dandruif,
Iichiy Sealp and excessive Falling ir!
You'll  acewally  fred the exhilarad

effect Frsdandd yf

Hogular size botles ar Dieng Stores
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preatment of GLOVEH'S MAMGE
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FEEE.' Broauty Boap SHAMPOO, in bermeti-
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GLOVERS

For DANDRUFF & ITCHY SCALP

GLOVER'S, 460 Fourth Avemue, Dept. 2111 Mew Yirk
send FREE samples, Glover's Mange Medicine and pew
Shampoo, 1 enclose 3¢ to cover postape.

Mame

Addeess
NSNS EENCEEEEENENEER NS CEEEEEEEEEEES

Camivol

anr arbar

NEW!19432

f‘fn CATALDG & H;ngqn- h"t"".ﬂﬂ

GAMSMITHING Jor PLEASURE w FOil THE
PR ey ipeirir G Tol Dot 1 pinjlesi
i pubnusms 0 Fas W Doy iIEIHET.}!."E
EBOD Meterd) Leibjesi b Pign Puisk @ i
BibeR | it Vot H diorLm IN-ARD-
W IO, A Sy Dt gt T GETOODDRE
SPORTS

mrel HEW D@ #i S dieer B jesn
Wl g e el e HEE EQUIFMENT

STOEGER ARMS CORP.
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IS FASTER...BETTER. .. EASIER!

Gel smoeothest prefessicnal
finishes in your shop .
10 TIMES FASTER!

. o Of Ehe fntli-

nlgh EEPHY R~

PLANE wlll}ﬂ1 va

delight Hl.tllthuuruu!]ubm'ﬂ:- AR, pl wiLh s Tow=

eost. operaticn, ENDS tediois “Deck-and-focih"” hand sanxl=

Ing on wond, |:|l.-1 al, compoaitions . o . oo all Skl Deojees,

bome repalos, firnltine melalshlng, éta. T wed pdng and
warndsh . . . paolishes. Easy to bandle . .. wesly Oy P,

perfeetly holanced for even prossure on enid A1, o MRV R

no Tipplsa or oid;es. Link-belt drive, '|-|_||||I-|_'\-:|||I'r||.|4 '.lrl'-:r

eary belt changes, Works froen light socket

SKILSAW, INC., 4779 Winnemac Aua., Chicago

« SEE IT AT YOUR HARDWARE OR MILL SUFPLY DEALER'S
..0O0R WRITE US TODAY FOR FULL INFORMATION!
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Shove! Insert ony Gilletiestype
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bade in Twinplox—rturn the cronk for o cool,
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ﬁ America’'s  Tavorite Blade-Condi-
lipplers. Order direet if Dealer oot of stock.
VB TWINPLEX MANUFACTURING CO.
1800 Rosecoae 50, Dept. ?J'I'I, Eli___'u,, LS A
: ..i.pllcl'l .1.|.

Honer for 25 vesrs. New 1542
I*~= .| BETTER WEATHERSTRIP FOR LESS

Twinplex features “Harbor Btrop® POSTPAID
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More Miles Per Gallon
(Centinued from poge &)
percent stronger than those used previous-
Iy, but weigh no more. Instead of being
highly polished, the crankshaft journals
are ground so that their surfaces contain a
predetermined number of minute depres-
sions—millions of them to the square inch.
These depressions serve as millions of tiny
reservoirs that trap oil and hold it in re-
serve to replenish the oil film at any time

This is the greatly chonged front end of the new
Ford: note grille treotment

the normal flow might be interrupted, thus
helping to maintain a constant oil cushion
between the crankshaft and bearing sur-
faces. The connecting rods, made of a new
type of alloy steel, are shot-blasted to pro-
duce microscopic depressions that act as
checks against possible rupture,

Aszide [rom the pistons, so-called substi-
tute materials are used mostly in parts
subject to little or no strain, such as radia-
tor and radio grilles, oil pump covers and
other parts. The Lincoln radiator grille is
made of rustless steel and the Buick radio
and radiater grilles are steel stampings in-
stead of die-cast zinc. An attractive cop-
per finish appears on Pontiac's instrument
panel, radio grille and clock, replacing the
chromium plate of former years. Plastics
advance another step, being employed at

(Continved fo page 1%1)
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JLITARY STYLE
M oxroro
-

A BiIT2KRIEC for,
SALES and PROFITS -

Seneational, eoft s glove leath-

or Milltary Style Oxford sell-
ing like wild-fire., AMMaking
tremendous profits  for
Mason salesmen. This is
one of over 350 specialty

FREE

shon -ttvlgi fui'[‘ 11'1]‘9:—;5,
AporL,  wor neluding
now 2-11: :}ar and Adr SALES KI¥
Cushion Insola Bhoes for men and women, Prices
low as 3298, Biggest commissions, Write today

for FREE Outfit of Actual Sample Shogs,
ERrVa your territory, ACT NOW,

MASON SHOE MFG. COMPANY

Dapt.A-5104,
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WEITE JENSIN METORL. I, » 13980 W, Pica+Las Angeles
For i proturd o Sid b proscmion pdepiakle hay die,

HAND COLORED in OIil

PHOTO ENLARGEMENT

Beantifully mounted In 7 x 9 white frame
mat. Made from any photograph, anapshot
or negative: Original returned. Send 250
and stamp==no other charges.

EOLORGRAPH, Dept. PM-11, 17 M. Letlaire, Chicage

PLUE Jc STAMPF
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don’t WORRY

Why put up with :..'e.a.rs of
nc::d]pua d:qmm ort and
worry? Try a Brooks Auto-
matic Air Cushion., This
marvelous appliance

mits the opening to close,
yet holdsreducible rupture
securely, comfortably—day
and night. Thousands report amazing results.
Light, neat-fitting. No hard pads or stiff springs
to chafe or gouge, Made for men, women and
children. Durable, cheap, Sent on trial to prove it
Never pold in stores, Beware of imitations, Write for
Frea Book on Rupture, no-risk trial order plan, and

f of results, All corres ence confidential,
ROOKS COMPANY, 158 State St., Marshall, Mich.
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I'LL TAKE
THE

WHITE
ONE EVERY

Easy to read — guaranteed for one year.
The crack-proof white surface iz bonded
1o the steel—proveces it from ruse, Favor-
ite Wyieface is easy to clean, hard to
kink, durable. 2%, 50, 7% and 100 ft.
lengehs, Mail coupon today for free
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SAVE TIME—MAKE MONEY
WITH

NORTH
STAR
182

!FII;III.E
EII':"EHI

Fhe Xorik T“'I"..I' Rry |-""' 1ace tly fopy any deslgn,
el da g fiae Jab of « g In am tlme than is geually
neceaanry. 1L savea :|. lot of time and drodgsey In

ranghing oul jobs for hand fnishing and is o money-
maker jn Handicraft, Souvenir and Gift work. 1t oper-
ates on the same principle as the maltiple commercial
errving machines made by us and saccesafully operated
far many years. CARVES—~One arm carries the tracer,
which s moved over the surfoes of the poitern; the
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l'|'|.l'- pattern. BROUTE—wiith the pattern to be followed
I__||:|I:.|.1:|1 sight by the slds of the work. Models “F°
nre fltted with n reversing attachment and

11-all copy &xactly na 18 or In reverss,

Aszk for Free Circnlar “P*

ST. PAUL MACHINERY MFG. CO.
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WEHD‘ELL MFG. CO.
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HOWTO HAKE MONEY

Mat orervhady gan drawd
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Ealednl| MWathm abillly, plos
fha war fn swroess inm art

relop  Your
fralnlng  1a .
Art Imstructlon, e, has tralnes] hosideeds
of enmmserclal artlsis, illustrators and car-

teomisis. many How commdanling up o
508 and morn per hiour. Follow ihelr
lemil. Learn at home, Experi instrucibos,
Easy tirm, Wrlte oulay for Free Litern-
ture, Olve ape, ooropriion.

11131B ART INSTRUCTION, INC.

{Farmerly Federal Schoolt, Incorparated)
§08 S0, 4th 5t Minnoapolls; Minn.
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CHEAP FURMALCE OIL

MO MORE SHOVELING
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many more places than in the 1941 models.
A graceful hood ornament of transparent
plastic adorns the new De Soto and a clear
Lucite Indian head ornament appears on
the Pontiac. The latter also uses plastics
in the form of ash tray handles, numerals

- -

= 2 .'!.:: : e
LINCOLN ZEFHYR

Hote the new crest that adorns the “face™ of this
1942 Lincoln Zephyr

on instruments and clocks, horn button
covering, interior door lock handles, win-
dow eranks and knobs for all controls.

In the Nash Six and Eight=—not the “600"
—there iz a new motor story. Twin igni-
tion has been discarded and a high turbu-
lenee eylinder head adopted. The combus-

Butions on dash which contrel Hudson Drive-Master
to suit any type of driver

tion chamber has a new shape which
results in concentrating the fuel mixture
into a small area at the spark plug. As a
result, the use of a great amount of spark
advance as formerly required in single

iContinved to poge 172)
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FOR UNIT FURNITURE

TO USERS OF CASCO GLUE

6 BASIC DESIGHNS GIVE YOU 15
DIFFERENT FURNITURE PIECES

"Srreamlined ™ worksho
plans for streamlined mod-
e furniture.."unit" pieces
thae can be assembled to
yourtaste for iving room,
dining room or bed room.
Clever, easy-to-follow plans
by Russel Wright, one of
America's leading design-
ers of functional furniture
w.available fres -r.l;r using ST el
coupon contained inevery aipiea
25¢ or larger package of e
Casein Resin Glue or Cas-
Camite.

FREEI ILLUSTRATED
H BOOK OF
24 CASCO PROJECTS:
“Unit” furniture, cabinets,
desks, chests, bookcases,
efc., Ehnnse which l'i_lt your
workshop, your home. ;

Send for your copy Taday! VG Mutel fi

SMVE 2 — ITICK COOFQH  Sald an Hardwarw_ Palnd
B PEMNT FOST CARD and Lamder Duafurs’, J‘

CASEIN COMPANY OF AMERICH, Dept PRIIT41
150 Madizn Aresse, Mew York, BT
Fewral g a copy of the mew, frve "CASCD
PL D-JEEIE-E" by retsrw miail.

\ Addfress RN
i

by Shele :
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T Cadillac’s “&61" has smart lines; note bullet-shoped

rear end of frent fender extending into the doar
+— This phote of the Chrysler Windsor will remind
many readers of the speciol Thundarbelt of 1941

ignition engines is unnecessarv
and the possibility of “pinging”
when the engine is hot is mini- E E ) i
mized. A portion of the evlinder | s Er o

head is flat directly over the area

T Headlamps, fog lamps and Fender lamps, set in vertical

of the ]};E[{rrl opposite the spark groups, give dinfinction te Studebaker's front end
L‘.lll'.lf_','- Ag the piston ::]__‘:-Ell"lanill:“]'ll._-:w_.' Il And here i the otiractive front end of the Pontioc; the
the top center of the compression air intake blewer is located behind that keft grille

stroke, the mixture under this
area is forced out into the com-
bustion chamber at a high veloecity
toward the spark plug side of the
chamber, creating a high turbu-
lence or eireulation action. This
breaks the mixture into finer par-
ticles for better combustion.

Ford swings into the new model
vear with the six-cylinder engine
introduced recently. The lowest-
priced, or economy, Ford iz of-
fered with the six-eylinder power
plant; two other models with ei-
ther six- or eight-cyvlinder engine.
Both engines are ™ horsepower.

Other features of the Ford are: - PONTIA

(Continwed te poge 174)
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T 6l miles an hour, the ignition coll and distributor
A in a modern car produce and deliver “lightning"
at a speed that makes machine-gun fire slow by com-
parison. 200 rirmes a secord Chese units take the six volts
from the battery, build it up to as much as 18,000 volis,
and deliver it to the correct spark plug, Mo less remark-
ahle is the fact that each high-voltage impulse s timed
to within 110,000 of o second.

Such accuracy of operation calls for experienced design
and careful manufacture. Delco-Bemy has ploncered
and improved asutomotive clectrical equipment since
the early davs of the industry. Delco-BEemy coils, dis-
tributors and other electrical units bhave been con-
stantly refined to help bring you the smooth power and
economy vou enjoy in today's great cars,

When replacements arce necessary In oo Deleo=-Remy
electrical system, insist upon Delco-Remy  original
cguipment parts or exchange unita. That s the only
way to maintain the performance that was built into
your car by the manufacturer.,

el CopREm

World's Largest Manufacturer of Automotive Electrical Equipment
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T This is another view of the Buick; this cor's fender llnes do net
extend ou for to tha reor oz those in the convertible 2
1 Mote the mewive front bumper treatment on this Olds; the vpper wider fenders that flare

bar fits right inte the grills srsembles and indicotes ruggedness into the body, fu]]__-!,r. -

new front end styling,

closed running boards,
wider tread, a stiffer
frame and improved sta-
bilizing of the steering
system,
Like the Lincoln, the
Mercury offers as option-
#l egquipment a fluid
transmission that makes
driving much easier and
caves the gas ordinarily
wasted in gear-changing.
The Mercury incorpo=
rates a numhber of engine
refinements and body im-
provements.
Man-hours and mate=
rials must be conserved
: for national defense
| View of Buick's porking broke pedal rie¥ : purposes thus
(lafr of dutch pedol); insel, releoss - . i:.EI.IJEiIIg curtailment
on instrument panal :
in the output of au-
tomobiles, but the
industry insists up-
on new styling for
_ = those cars that will
—— be produced. Gen-
= eral Motors, in each
of its divisions, fea-
tures the front
fender extending
into the front door.

{Continved to poge 174)

Clreles, loft, twe views of
Da Sota Frant fender; tap,
headlamp ready for wis
at night, with sliding
panel retrocted; bottom,
ponel in ploce, conceal-
ing headlamp during day
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%% Every Craftsman should have this
Y New Warkshop Lilirary’

® A practieal, up-to-the-minute, modern workshop
librory contalning over 1400 phottgraphs and line
drawlngs—covering every phase of operation amd
malntenance of every major wirkshop motor=driven
B0l —with hundreds of specinl operotiong explalied
—valuable shop hints, short cuts, and scores of tlfnc=
saring tables. Shows you how to operate oll major mogers
drivei tools, how to use all seeeanories properky, how to
perform every important operation, how o obtols uunusoal
results, how to solve shop Elnks and problems and how go
keep your tools and accessories up to top eficiency, Every
opefatlon “shop-tested'” by practicol craftsmesn. The
greatest shop book value In years, Bead te partial list
of contents below—and then mail the coupon TODAY!

What you get in this Modern Workshop Library

EXTRA GIFT
Willk PYUEY
T foF B
I¥elia MEadd-
Orn Waork-
ahop - Ebhsy
relimde

Clrcular Saw & Jodntar — Rip-

ing; Saw Projection; Use of

!:II.I."-'..II- Fencug l:mn.“ul;l;u.,g;
Miters; tiing e Lempeh; Res
sawing; ﬂ.ﬂhlﬂ:tlﬁg; Tiit Takle
Upesations; Taper Ripping; Spling
Grooves; Cuiting Curves: Pra-
duwetlon Work; Fatbern Sawing:
Cove Cutting: Loag Wark; Gang
Sawa; Simple Temoning Jig, The
Blemlding Head and ics use; the
wie of Abrasive Wheels, Dada
Head, Temoning Jig; Common
Wood Joints] Jolntes '.J'I:H:-nl:luud-.
Jueinting am dpe; Slde Prossgme
JuiaLiaEg &n End; !'*Ihlrrm:juu-; Rk
bating; Hu'-:'\tllll?; Tajper Tolniing:
Tajwring in the Hownd: Stop
Chamlering.

Lt —Waood lusning, metal
turming and metal spinning. ln-
cleding: Spdndly Torming: Face-
plate and Chiuck Turming) Specis|
Twrnimg Operatioas: Post Block-
img; Ohval Turnings; Splic Turn-
imps: Turned Boxes; Diuplicote
Turnisg; Spiral Tumlsgs; Hols
low Spirnla, Fluting asad Eeeding;
Llse of Lathe attachments: Jigs
and Fixtures: Wood Finlahing:
Bietal Tusnlng Opefationg; Spin-
ping Egquipment: Methmla of
Woerking; Special Spinning
Chucks and Appendis containing
tap drill #ized; Polishing Mate-
riala; Deckmal Equivolents; Talle

of Tnper Cuts; Gerindiag Anglns
for Wood Terning. .

h“n“mll!{-’m !:tip'!
bl 4 :!-nlJ Riagwene; Ligg: af Sdand-
urd Fonoep The Ripplng Elpde;
Flipgping Curveu; Tilt Table Oper.
atwong; Lutting af with Fenes
and Ciage) Lian of Stop Rod; Cuwi-
off Miock! Ueing Clamp attach-
ment; Crosscuttng Wide Stork—
Cutsimg E‘Irn‘:hu,-i!ig- Constructinn
LCulting Glue Blocks; Fouad
Corners; Ciecular Rafls; Samding:
Compound Band Sawing: she
Cabrinle Leg: Compound-Saimd
Turnitgs; Urnamsmoneal Wark:
Bawing In Multipi2! Ripping
Thick Stock ) Split LDhowels; Tapsr-
ipg Jige; Blarking Turning
Sqmares: Pattern Saufng: Bevsled
Curves Betal Catting; Serall Sawr
Opsrations; Sanding amd Eling,

Drill Praas — M orbada of Laviag
Clut Drill Prem Waosk: L ol
Wood Iits; Sanding Drume and
Gekmling Wheela; Dl 1Praetien
Im Wieds Uee and CGrindine of
T_'-"-'-I'E Larifle; Dirilling and Tap-
rng in Metad; Routing, Shapineg
and Martising on the drill press:
:'|:1|5-':'I'.""I:I:III?.'IIIH drill firnem @ipern-
tps and spwcial mselal idens,

Abrasive Tools— Huffer, Talt
nmi I.ln.ﬂ:_ mnder attachments—
Explanation of DMferent Abra-

diver; How to Sharpen Toola:
Urinding Shaper Cutbers; Grind-
g Twist Drrilla; How & [l
Bxnding Drosa, Cat-Off Wihoele
Shaper— Shaper Adjmstinents
Cutters amd  Collirs: Shapdlng
with guwitdes; with collars; with
pactnrna | Use of F"""":il_an igd and
Fintuirem; Applloatioi Shaper

Cutters; Grindeng Shaper Culters,

Practical Finishimg Matheds

The book that VT shopes
mas has bosn walting Do,
Tulla howe too do 2¥ory pHis-
aibde limishing oferation—
howe & prepare che waik,
hew in stain. G varoish
—|acquer. Proper gae o
spray gan and brash. Heong

tar himdsh meral, hovw te mix
vour awn low coak mnce-
rinla. Silk moresm =33

Gouisle on every findshing
aperaticn giving secrot
methads dovgloped over
sy Vel

Examine this Library at our risk—Send Coupon

You can inapect the Dwita r----.--..____;:‘!__...—.':.'_'L___...__..___

——-ﬁ Modern Workshop Library  §  Moders Workshop Library Divigoen (851-31 |
; withaut risking » penny. Sim- I Tha Ulltll fMunufpoturin Campany I
: Py Nl auk and mail coupan : 'ﬂuﬂ:ﬂ‘l E. ¥ienna Ave., Ilﬂul;q._lt :
today, Whes the camplete 1i- 5 Lentbezoen; T encloss $2 lar whirh please |

brary, plis the FREE extra § 8l e complete Modern Warkshon Library, |

- & e 1 pestpadd, plus FREE E;d’{ k. It Is umders §

#Elt ook arvives, poatpaid, s~} senod that if [ am nok Fully satiofied. T can s |

apect it thoroughly. I you 1 parn the library amd you will seland every 0

.\i -f arem b Tully stished in pvery : peiny 1 paid, enclading return poitage =

way=—you can return the E: 1, !

F brary—and every panoy you | NEE. S e . I

N/ Bave paid, incloding T | A ddessne o ;

potnge, will e pramptly res ; : '

fanded —without questlon. I. | F e MR S S APPSR LT i
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CHOOSE THE RIGHT

CASCO GLUE

AT popEEE

S LASCATIIE

For building or repairing boats, garden furniture, |
sports equipment — for stainfree veneering and |
cabinet work, use CASCAMITE FPOWDERED RESIN
GLUE. Waterproof, moldproof. Instant mixing.
10¢ to B5¢ at hardware stores.

INDOORS:

For making heavy-duty, weight-bearing interior
joints on furnimre, toys, etc, use CASCO POW-
DERED CASEIN GLUE. Glues wood and other ma-
terials, “Water-resistant, Easy to mix, 10¢ to 65¢
at hardware stores,

-H"h- e

0DD JOBS:

For all joints subjected to jolts or expansion
movements of dissimilar materials, use CASCO

FLEXIBLE CEMENT. 5ticks metal, plastics, glass,
other "hard to glue” marerials, Ready 1o use. Large

e

tube, 25¢ at hardware stores, |

FREE “CASCO GLUING GUIDE"

CASEIN COMPAMY OF AMERICA, Bepl PR 1141

350 Mwdison Ave., Mew York, M. Y.

i
Ehﬁﬂ‘ Please send me your new, free Casco
Gluing Guide: 36 pages, 56 pictures —
complere directions ﬁnrd.l.ﬂucn Gloes.
Noams
Address
Lrry LY T =

. = « Sk Coupon on péany pestcard —————

P

I

In the Buick “70" convertible, this styling
is earried to a speed-line extreme, with the
front fender line sweeping across the front
door and ending at the rear fender. And
even at that point, the rear fender is so

97 T

This view of the Dodge illustrates how radiator grille
and headlamps are iiled together

treated that the front fender line appears
to extend all the way to the rear bumper,
The Chrysler is distinguished by effec-
tive front-end styling that recalls the
specially designed Thunderbolt displayved
at automobile shows last vear, Horizontal
bars appear to sweep across the front of
the car and into the fenders on either side.
Thiz treatment begins about half-way
down on the front, just below the head-

#And this is the front view of the new Cadillac “&1¢
—simpls, but amroctive styling

lamps. And the front bumper is so0 ar-
ranged that it appears to be another—and
wider—bar in the group.

(Continued to page 17%)
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1'4.!-1. clenn=—rausi-
ing—lrilling—s+ulting
ATl iNE =g rinding—
polishing—carving—with
Tura Hazad Grindere. Fx-
ikl POWEr nbd 8 r Vi=
! brationle=zs operniios,
A stroamling design, precislon
- eonstrestion, outstnndisg
{ vmlos put thess grinders
out in front Seml Tor
liierniure om grindors and
etwRaorioa Loday.
BURS METAL PRODUCTS
COMPANY
[L1] FM:Z3
TEE3 Hildare A
Fl'lﬂ:-l'ill. iinois

THF.‘N' TIMBER INTO CASH

wiITTE LDG !‘-A‘WE

frofl slrmady cush ¢1Earing Ilmu
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Raller Fearing, Low power ooste Wrike, frog

FHEESE  wWITTE EMGINE WORES
AT4n Oakisnd Ave. Bansas Cliy, Mo,

CAR OWNERS

WE HAVE IT
A United States Patent

SAVES % 25% ON GAS

Or, We Pay You a Bonus

Terestignte this maslarlsiie pamlins saver that
rar owners aré golng wilil abioud, 1758rd Pepieg
puavings wnlwllevalilz, aide In reinoreing carbaom,
reduces spark plug teowble, Enercases enging
s, gEieR am be Vs on pasaline &

BUILY OM SUPER-CHARGE I"'H:IHCIFI.E
automakls, sell-regulating—iae o s=pringy Or

FOR ALL CARS
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FOR SAMPLE OFFER
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or write for Free ©
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Sernsalional NEW
Warm Mormnc
Heats All Day

and Night
£ Without

Start a Fire
But Once a Year

Holds 100 Lbs.

“Semi-Automatic

Heating Costs Magazine Feed

Maode] 120 A shown
at vight. Note how | ?_-:'- —
canl fesds down of
ie awn weight,

{Helow) Mod-
il 2B ni-
glfully finiald
cahimet, Clrou-
Entes and radi-
nled, e, Fat,
Ba. 127471

® Maothing clse like 51! Patenlsd consircs
| tiom gives amnaing results. Burms any Kind
| of conl, ooke, hriquets or wood, Mo clinkers,
only fime weh, Wake up in WARM home cvery
I MORNING. Hald by 14,000 leading dealers,

s o ITrec Lllusiried foldees i0-85

LOCKE STOVE COMPANY

Dept. &, 114 West 11th 5i., Kansas Cliy, Mo.
LOCAF

Warm Morning
* Loal Neofer *

Get this Handy O[RIMI T E

Ohms Law Calculator!

Wriile

Selves amy Ohm's Law
Problem with One
Setting of the Slide!
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Kndis, Televirien, Heondreds [ troin jump their pay. Hadlo has
= fant, is 81011 growing=—thnt's why it paye muasy $30, 840,
a0 & witk==tiwhy many onrm £5 b B0 & week extra In apare
tbmie while learning. My Coores can help you get botlsr rating.
pxirn pay in Army, Novy., Fres Ad-page Bool tells about many
Eood jub opportemities Hodio offers. MAIL THE COUPON NOW.
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FREE o-ciady
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Common to the Chrysler-built ears—
Plymouth, De Soto, Dodge and Chrysler—
is the concealed running board. Opening
the door reveals the running hoard, which
ig hidden by a flaring skirt at the bottom
of the door.

Omne of the most novel touches of the vear
iz found in the De Soto, which might well
be called the only car on the market with
“ayelids,” The headlamps are recessed in
the front fenders and protected during the
daytime behind sliding panels which, when
closed, blend fully into the fender surfaces.
Both the sliding panels and the lights are
controlled by a small lever on the instru-
ment panel. Pulling the lever causes the
panels to open and turns on the lights at
the same time. That operation is necessary
only in night driving. Pushing the lever
closes the panels and turns off the lights.
Weather cannot affect operation of the
panels, the manufacturer asserts. When

Wide, Full-length running beards, concealed by the
bottom of doors, are vsed by Hudson

the lever is operated to open or close the
panels and to turn the lights on or off, the
observer has the feeling that the car is
opening or closing its “eyes.”

Dodge has a distinetive note in the man-
ner in which its radiator grille and the
headlamps are “tied” together to give the
appearance of unit construction. Horse-
power of the Dodge has been increased, in
line with the Chrysler Corporation’s policy
for the new year.

The latest Cadillacs are wider and lower,
one of the sedans measuring 81 inches in
width and 63 inches in height. Hood lou-

vers and the cowl ventilator are missing,
Contimued fa page 201)
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SPECIAL WRENCHE
FOR
SPECIAL
SERVICE

Extra deep sochkets for
i apark plug servicing
are just one of the
hundreds of specially-
designed wrenches made
by iliams. In mare
than half a century of
fine tool making, Wil-
liams' engineers have
developed many o ginal
wrench patterns which
affer more inm utility
eonvenience, safely LHJ
precision. Perhaps there
G ] b

tvpe that will m your
Bn Fnl jo

e

B casier and wour
!! ;:I '1'“““. EEET CHE':‘- workmanship better,

- ’ L

o] WRE,N The Williams’ line in-
- 1 cludes both Carbon and
e Alley stes]l types for practically every kind of
| aerwica. Ml Supply and Automotive jobbers
everywhere sell Williams' Wrenches. Induastrial
| workers and mechanics in the various trades can
uy them, at a liberal discoust, alther direct
| frem these suppliers ar through their employer.
Ask your Foreman or Superintendent.

GET YDUR FREE COPY
An  intersating, informative
book that every mechanic
needs. Dlata on wrench types,
tables af sizes, helpful action
photos. The coupon brings
yvour [ree copy.

J. H. Williams & Ca., ZZ7
Lafayette S, New York City.
Plense send *"How to Select
and Use Wrenches” FH pEdn
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AND YOU WILL if vou live in a Schule! Lat-
et madels offer every fagiliey for gracious, reoe-

frce livrog, of low-cost travel, Roomy, stiradcive,
complerely furnished, with more floos and stomps
space and all-weather insulacion.

SCHULT LEADS IN QUALITY
A Bchull s TOPE fa deslen, conwlruction, fif-
dures and fcfah, Theis why snors geapls e
ard trawel in them 1han b anr cibes ke, Ses
‘mbmat modeis ot rour deslar s, ar wriis SIEIULT
TRAILERS, IRHC., Depl 8911, Rikbert. Iedisns.,
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A LITTLE LIBRARY

of Useful Information

A Few Somple Poges

These booklets have besn carefully designed to fill a
long felt demand fer instructions for making things nl'lﬂ
doing the everyday jobs arsund the hoame.

Only 25¢c Each, or 5§ for $7, 12 for 32

H-brrn |lﬂ.n|lrn.“|l: — Eliwa
r rtln-'!r I‘lu mralie foidf dif-
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having been replaced by a new controlled
cireculation system that feeds fresh air into
the passenger compartment. Rear wheel
shields are standard equipment. Strikingly
changed for 1342 are the “62" and the “60
Special,” with seven inches added to the
wheelbase of the Special to increase leg
room for passengers in the rear seat. Cad-
illac also introduces something new in seat
construction—stationary seat frame with
cushions adjustable to varied statures,
Pontiac presents something different in
car interior heating—manually operated
thermostatic control similar in many re-
spects to that in homes and offices. The
termmperature of the water flowing through
the heating element under the seat can be
raized and lowered by a eontrol knob on

sl FLYMOUTH |
Below the Plymouth bumper is on gir scoop that
makes the cooling system more afficient

the thermostat, The system also incorpo-
rates a means of introducing fresh air,
forcing it to the heater through a large pipe
by means of an electrically driven blower
placed just below the left headlamp back
of the radiator grille. A wvalve, controlled
by the thermostat, regulates the fHow of
hot water to the heater, A branch from the
main air pipe leads to the defroster assem-
bly in the center of the dash. Either cold
air or hot “de=icing” air can be led through
the defroster.

Buick is introducing a new type of park-
ing brake. Instead of the familiar “pull-
up” hand brake, a step-on pedal is used.
Located on the extreme left, the pedal ap-
plies the parking brake at a slight pressure
of the foot. The brake is released by push-
ing a small hand control on the dash.

Other features on various cars are:

0Olds—a massive front bumper assembly
that is attached sturdily to the structure

(Epnrlnwd to poge 03]
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GLUE IT WITH

i e |

Give your own homecraft projects un.d
models the same consideration the air-
craft engineers give their products. Use
WELDWOOD GLUE—the glue of the
aircraft industry—proven by tests to
surpass any other plastic resin adhesive.
(#1000 challenge to anyone disproving
these basic tests went lm-:l:lime-d.}
WELDWOOD Plastic Resin GLUE
gives strong, tight enduring joints,
dowels that stay put, and inlays that
won't belly, WELDWOOD GLUE is
WATERPROOF, ROTPROOF and
STAINFREE. It is a one-part, cold-
setting synthetic resin—no hardener to
add, no heat. Mixes instantly with a
little tap water—ready for immediate
I.H-E-. without need of tm:k}' formula or
%, instructions.

You will be astounded by
the resiilts i|'|_ Your own ;hup
work, realize why WELD-
WOO0D is the glue approved

and preferred for atecrafi,
e marine, professional wood-

workers, building, and indus-

10¢-25¢-50¢-85¢ try. It's really a miracle glue.

UNITED STATES PLYWOOD CORP.
Wiorkd" s forgesl p.ru-:futlrr aff Fr,--m-d'
G168 WEST 46th STREET,; NEW YORK, M. Y.

It year hasdware dealar can't swpply yem send coupon balows,

WELDWADD

FPLAXSTIC REXIN

aifig Hul-’l

"l'ﬂttunu-r ﬁl-"-II

WATERPROOF GLUE

*  United States Plywood Corp., N. Y. F.M. 2
I Pleass Tind ﬂ:hn&ﬁ:h :ﬁnhr Hlildmd post 1
Caani ELDWODOD GLUE complete
: mﬂmﬂm.lmllml. :
l DRBEIE . v m i 5 B A S LS L .- I
I lﬂl'-.l.....-...-......-.................--............... I
(1 T T ) R e ¥
_—_—---.—————.——--_III
Say pou stw it in Populor Meekanies !
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onORTAGE

National Defense require-
ments have resulted in a

shortage of *“Prestone™
anti-freeze, Your dealer
may not be able to supply
yvou if you wait for a cold
snap. Buy now!

aEE PAGE 1A

. LABORATORY APPARATUS

exper metiter Baeaid send 38c an onoe

Tor s sopy of our bl oailalog of Eclenildc A

meratue snd Supplied. It deacriboa m =

Do eEtors, Jaborsiory Doala, mammers, sl el

appafilis. phols #leclric inSlrumenls; BailErs

ims, molrms, themmisis, sound apparmlos, Tenses.

brml mu'lnrn-!n.‘l., rhrmlral meds, amd moores

@l hapd-to-gped Fiema, Foy direcs from the man-

wiaclerer. Heml 0% Leday for this wvaiusnle
culalagd

STANDARD SCIENCE SUPPLY GO.

13%4 H, Paulima St Ehicaga, 10l

64 Page Full-Color

LIONEL CATALOG

Picrures ol |||& st |::|'|I::I.7i|'|:'.| fleet of troins Lionel

has ever ralled out on the rails! Send for catalog,

[ -
| LIOMEL Dept. 0, 15 Eost 26th Strast, Naw York [
Please send me at once a free copy of the new I

| &4 poge full-color Liznel Cotaleg, I
Mame. i

I Addrass I
Ciby Shate .

h--------------
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I. lll
behind the radiator grille, as well as below
it; the bumper has the appearance of being
integral with the radiator grille.
Chrysler—horns that eannot be blown
when the ignition is turned off,
Buick—wider rims on the wheels, reduc-
ing tendency to “heel-over" on turns and
eliminating the need for stabilizers.
Lincoln—no handles on doors or luggage
compartment lid: buttons are used instead.

Nash—manual control substituted for
automatic control on the “Weather Eye,”
the heating system.

Plymouth—an air scoop located below
the front bumper to bring fresh air into
the engine compartment,

De Sote (and other Chrysler-built cars)

Distinetive wider horlzontal trealment of front end
design marks this Hudson Commedore

—improved “Safety Signal” speedometer
on which pointer, numerals and face of the
instrument glow at night to indicate the
speed range; up to 30 miles per hour, the
lighting is green; from 30 to 50, amber, and
above 50, red.

Chevrolet—a shoe seraper, for removing
mud or snow, located at forward end of
enclosed running boeard.

The industry is helping to conserve ma-
terials vital to defense by making changes
which often make parts more costly but
which do not saecrifice quality. For in-
stance, General Motors divisions, through
design changes, will effect a total saving of
210,000,000 pounds of defense materials, in-
cluding 14.000,000 pounds of aluminum,
nearly 6,000,000 pounds of nickel, 92,000,000
pounds of zine, 55,000,000 pounds of copper,
nearly 3,000,000 pounds of tin, 34,916,000
pounds of lead and almost 5,000,000 pounds
of chromium. These savings are figured on
the basis of a greatly reduced output in
automobiles,

POPULAR MECHANICS



MOTORISTS 7z

TO MAKE THIS UN/QUE ....

AS SAVING TEST

SAVINGS

Car Owners; You are invited to make a gas saving road test with the Vacu-
matic on your own car, with the absolute understanding that unless it proves to

you that it will save you up to 30% on gas and
improve your car performance, the test will cost
yvou nothing, Inveatigate this remarkable discov-
ery that trims dollars off gasoline bills—gives you
worthwhile gas savings—more power—greater
speed—aguicker plckup—faster aceeleération,

Automatic Supercharge Principle

Vacu-matie iz entirely different! It operates on
the sepercharge principle by automatically adding
a charge of extra oxyren, drawn free from the
cuter air, into the heart of the gas mixture. It is
entirely automatic and allows the motor to
“breathe™ at the corrvect time, opening and closing
automatically to save dollars on gas costs,

Proven By Test

In addition to establishing new mileage records
on cars in all zections of the country, the Vacu-
matiec has proven itself on thousands of road tests
and on dynamometer tests which duplicate road
conditions and record accurate mileage and horse
POWET INCreases,

Fits All Cars—Easy to Install

VYaco-matic is constructed of six parts assembled
and fused into one unit, adjusted and sealed of the
factory., Mothing to regulate. Any metorizst can
install in ten minutes. The free offer coupon will
bring all the facts, Mail it today!

The Vacu-matic Co., Wanwatesa, 'Wis.
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— Sworn Proof of Gas Savings —

Thig certified that I kawe sarefully read 300
priginel letters reteived fraom Vasu-matla usars
lesnifring te gos savings wp io X5, sany reperi=
ing added powsr, smeathsr running., and gquicker
pilek=up. Thess lallérd are Jusl & 3=all past of
the larger fila of enthusiastic user
Letters shat I saw &t the ceapuny afflced.

Signed

Dy I P

AGENTS Fo: ntroducine
For Introducing
Vaocu-matic ofers a splendid epportunity for
unusual sales and profits, Every car, truck, irao-
ter, and metorcycle ewner a prospect. Waluable
territories now being ossigned. If you help us
infroduce it to a lriend, you can sbiain your own

free.  Check and mail coupen teday.

SENS FHEEGffe COUPON

THE YACU-MATIC COMPANY
TEIT-E14 W. Stole 51, Wouwaoloss, Wik,

Flease send [ull particalans aboul VACU-MATIC
dles how | may ebizin one for my own oar FREE.

This does nol obligafe me in Gny way.
Home .....cecicicsiriassnsasan tEEadban FEEaEEm

GH‘ 1 TR +EER
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sOUTH BEND

bs— tu

1 metal working ]!: :
“n“h::lnm drilling, raammig;hf:;t Fif-
mr.":r'ew threads, milling, pol £
5 ittin

ing, facing. j
anl:i honing- .rr

LATHE

rie=

in man-

Mo 415-¥C 9l s -
by 3" had Wﬂr]ﬂ.ll\np’n
Banel Latha with 1§ hse
reverslng motaor amd ™
conntershaft. Shipping
waight 320 lhs.

@ The South Bend 9-inch Workshop Lathe is known among
machanics as the Universal tool. Practically every type of
machine work can be done on this back-geared, sorew-
culting precision lathe. The wvariety of work done on the
lathe makes it an essential tool for any shop.

Practical Attashments For All Classes of Work

GENERAL—DMilling, Grinding, Drilling, Bering, Woad Tursing.
FRODUCTION = Bed Turret, Double Tool Host, Hand Lever Collet
Equipmest, Hand Lever Tailstock.

TOOL RDOOM — Taper Wark, Hand Whesl Collet Equipment, Miocroms

oiar Carriage Stop, Throad Dial Indicaior.

AUTOMOTIVE — Valve Refacing, Armature Truing, Plston Finishing,
Connecting Hod Boring, Dillarantial Truing.

SOUTH BEND LATHE WORKS
910 East Madison St.; South Bend, Ind., U.5. A
Baltl o Md, = Caray Mach. & Supply Coo
Enl.-u-T:HMu;. —South Bend Lathe Works® On Display
Buffale, H, e + [ mpany, lec
ﬂ:.l.uun. Il. — H. I. Yoz Machinery Company In Frlm:lpil
Clavaland, Ohlia =— E-ﬁlt'u:ﬂdi Hﬂchli‘lﬂl‘}' Con, citln!

Dstrolt, Mich. — Les Machinery Company
Lioa Angalea, Cal.—Foclog & Daviea Mash, Co,
Milwaukss, Wis,—W. &, Voull Machinery Co.
Hawark, N. d.—]. B. Edwards Machinary Oa,
Now York, N. ¥.—A. C, Colby Machinery Co.
Fhiladelphia:, Pa.— W. B. Fapp, Machinery
Portland, Ora,—Pariland Hm;hinr-’l-r Compary
FProvidence, R. I. —SGeo. T. Feynolds & Son
Rochestar, MHaw York — Ogden B, Adams
HBan Francisco, Cal. —Moora Machinary Ca,
¥Beaton Salas O 67 Heoadway, Eandall %
Cambridss, Mase: Telsphone Trowbeidge B3E0.

PRINTED OY PFOFULAR MECHAMICE COMPAMTY, CHEICAGD,
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LATHE BUILDERS SINCE

INSIST-—
On These Features

® Heat-treated alloy steel head-
stock spindle with capillary ail-
ing syatam.

#® Hand -scrapad lathe bed V-ways.

& Precision machine cut gears.

® Hand-scraped; lnpped dovetails.

& Precision lead scorew.

& Thread range & ta 160 per inch.

& All steel and iron construction.

® Precigion gradustesd steel mi-
erometer collars.

® Ball thrust bearing on spindie.

® Drum type reversing switch.

Popular In Industry

Thie abgss features sre roapamaibie for
tivo pepailariity of the B.0neh Warkahop
Lathue in indasirvial shops, This lathe
i wied by the Caterpillar Tracier Ca,,
Ball Telophone Lah., Fard Motar Co,,
Mational Cach Roglater Co, and thou-
sadds of ather manuiacturers.

SOUTH BEND &
(Precision LATHES

1306

ILL., U. 5. A.
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AND WHEN YOU STOP TOD GET GASOLINE, THIS EMBLEM
TELLS YOU WHICH PUMP CONTAINS THE BEST

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

In your car, *Ethyl"" means a cooler-running engine in summer;
a8 quicker-starting engine in winter; extra power and smoothness
nll yenr. When you stop for gasoline, the Ethyl emblem tells you
which pump eontains the best.  wraw, casoixe conPoRATION, HEW TORK



In the Army . . In the Navy. . In the Marine Corps. . In the Coast Guard

ACTUAL SALES RECORDS IN POST EXCHANGES, SALES COMMISS ARIES,
SHIMS SERVICE STORES, SHIF'S STORES, AND CANTEENS SHOW...

Camels are the favorite!

I !| "‘*I 'a. .-=~l. &
<> = o= o

First on Land

w : . and Sea!
'he smoke of slower-burning Camels .
contains Army, Mavy, Marines, Coast Guard
v e ¥EB, it's Canrels with the men In

the service. And with the millions of
others who stand behind them, too.
ﬂ For Camel s America’s favoriie,

Join up with that ever-growling
army of Camel fans now,. Enjoy the

[ ] L]
Less Nicotine [g==ae =

sure a4t s besi—exira mildness with

than the average of the 4 other largest- less nicotine in the smoke (see leff).
selling cigarettes tested—less than any
of them—according to independent B . Fyrabdd Tibbetn Cagapany, W iston-Setem. 3t .

scientific tests rr_,f- the smoke g'.'.'.'f'.l'ff
SEMD HIM A CARTOM OF CAMELS TODAY., (k. [

s o 7
Eh‘-' '“""”'l:"':' ¥ lh*—' ﬂ""ﬁ-" or blue, he'll appreciate the gilt (rom you ...
he'll appreciate yvour picking the brand that
men in the service prefer . .. Camels. Remembar
—gend him a carvon of Camels coday,

BY BURNING 235G SLOWER than thi avernge
of the 4 other lorgest-selling bronds tested —
slower than any of them=—=Camels also give you

CIGARETTE OF !
COSTLIER ) o a smoking plus equal, on the average, to

TOBACCOS el 9 EXTRA SMOKES PER PACK!




