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'PRESTONE ANTI-FREEZE

“PRESTOME" AMTI-FREEZE is going - o MAMY OF THE ARMTY'S HlIB'H
aloft in many of America’s new liguid- SPEED TANKS and tough little
cooled fighting  planes . . . playing a 1 3 S ey TECONNAISSANCE CATS depend on
vital part in their efficient perform- '. e the ene shol, winler long protec-

L S - - = [T T ut 5
gnce ... and In the nation's delense! = tion of _l rp.ﬁlum- ant freeze ..
- - bewipnze o wall wod bodd aacay)

UMCLE SAM'S NAVY is
the most powerful afloat,
“Prestome™ anli- freexe
helps keep our ships i
fighting trim? T.5 8,
Ranger, aircrall carrier,
GETTING THERE "f‘llﬂtt‘ﬁt Wllh the most-  shown above, is one of - -
est men” is the idea behind Uncle Bam’s  the many important na-  OUR SPEEDY PATROL TORPEDO BOATS
motorized troops. The “Prestone” anti-  val vessels whose mecha- .. “mosquitoes” with a lethal sting .. .
freeze in their transport and supply trucks  nism is protected by  are given absolute protection from freee-
will never fail them! “Prestone™ anti-freeze, up with “Prestone’ anti-freeze.

IF YOU CAN’T GET “PRESTONE” ANTI-FREEZE

a "E % In addition to the demands made on “Prestone™ anti-
freeze, thousands of tons of raw materials necessary

for its manufacture are now being used in making vital defense equipment of many

different kinds. Some of the uses to which these raw materials are being put were

born in the laboratory but a short time ago.

Despite these heavy defense requirements, quantities of “Prestone” anti-freeze
are still available to American motorists. But we suggest that vou buy without PRESTOHE
delay. The supply may not be sufficient to meet all civilian needs,

ANTI-FREEZE .

NATIONAL CARBON COMPANY, INC.
. Unit of Union Carbide and Carbon Corporation

Tha warid "' Frestans’” s 8 fepistered (tade.mmrk of Heibonal Cerbon Company, Ing,



Wy WAS as run-down ls a WFUCKILY, someone
watch i maE:wn shop. pushed us into a Pack-
power and nws , ard Certified Re-Wiring
and ] swa]lowed as by theranI{ station. One peep under the
ful—bat still the boss neglected hood, and the mechanic dis-
me. Then one day I was caught covered my sogg nerves.
in 4 storm—but you should ‘The u:mujauun on this wiring
have heard the boss storm when is rotten,” he told the boss.
I couldn't get started! ‘It's soaked right through.'

AAPNHE Packard Re-Wiring check-
up showed "leaks’ and "bottle-
necks' all through my electrical
system. After the mechanic -: in
new Packard cable, my nl El;r-
formance returned. Now the
pl]"! more lttl!ﬂ.tlﬂﬂ (fn] my II.EI'\"'I.'F'IJS
system'—and [ geta Packard Cerri-
fied Re-Wiring check-up regularly!™

GIVE YOUR CAR A
PACKARD CERTIFIED RE-WIRING CHECK-UP

If your car is “acting up,” don’t check-ups a regular habit. If your
wait for it to “lie down"—get a service station or dealer doesn’t

Packard Certified Re-Wiring check- offer Packard Cer-
up now! It's the surest, quickest tified Re-Wiring
way to locate trouble anywhere in Service, have him
the starting, lighting and ignition get in touch with
systems — including the electrical his Packard jobber.
units themselves. Packard-trained Packard Electric
-mechanics have the technical skill Division, General
~and the right tools for the job. Motors Corpora-

~They’ll use only Packard cable of tion, Warren, Ohio. EEERERT Canies

the right type and size, if replace-

ments are necessary. /)
You’'ll get more comfort, economy (/

and safety out of your car if you
make Packard Certified Re-Wiring

AEG. wi PAT QFF

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY

DECEMEER, 1941 n .Mm

is One

LR

AGBG-WGP-4UJ3




EVERY EATRA LEAF IN THE TABLE

AND FAR |
TOO MANY GUESTS

FOR CHRISTMAS PINNER !

That's the situation your telephone

company faces every Christmas. That's
why there may be delays on some

Long Distance Christmas calls.

® Last Christmas Eve and Christmas Day
— with every available circuit in service,
and thousands of extra operators on duty
— the demand for Long Distance telephone
calls at many points was three, five and
even EIGHT times normal.

2A

We're glad so many folks want to ex-
change friendly greetings across the miles
at Christmas — but sorry that, because of
it, we can’t supply service as good as usual.

We expect the biggest rush of calls we've
ever had this coming Christmas. We'll do
our best to prepare for it. But some ealls
will be slow. Some may not
be completed. For these,
we ask your patience and
understanding. Thank you.

BELL TELEPHOMNE SYSTEM
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From the Air—Tomorrow’s Car

SGME day the automobile builders will break loose
from the conventions to which they have been
bound by habit and by their vast investment in tools,
Then they'll turn to the airplane for new ideas. They'll
build a fenderless ear with six-foot seats, 50 percent
lighter and 50 percent more economical than your
'42 sedan; and they'll tuck the air-cooled engine of
airplane type under the luggage in the rear. These
are some of the ideas William B. Stout, noted automo-
bile and airplane designer, propounds in a January
article—"0Out of the Air—Tomorrow's Car.”

Warriors on Skis

THEY sleep in the open in sub-zero weather, tow
guns on dog sleds and motor-driven toboggans,
eat rations dehydrated to keep them from freezing.
Dressed in white parkas, they are invisible from the
road 600 yards away. These are Uncle Sam’s ski troaps,
on winter maneuvers across the northern states. Fol-
low them in the January story, “Warriors on Skis."

Next Month

‘( HAT'S the difference be-
tween a blonde and a bru-
nette? Precious litile, and that's
only on the surface. Put them in
front of the critical eye of a re-
cording photoelectric spectropho-
tometer, which detects variations
in hue far too delicate for the hu-
man eye to notice, and the “color
curve” of the brunette's skin dif-
fers very little from that of her
fair sister. Science has learned
many fascinating “Secrets of Col-
or,” and that's the story in the
Coloroto section in January,

Marching on Wheels

DR&GGING into camp after 48
hours of battle maneuvers,

the 15th Infantry found emergency
orders waiting. In three hours one .
battalion was to march on to the
coast, another to an army air field.
Two thousand men, hundreds of
troop carriers, trucks and gun
tractors move 250 miles overnight.
Ten years ago the army waited for
the next train. Today they roll on
a moment's notice. Read “March-
ing on Wheels” next month.

Cinderella Metals

EARD about the new cash

erop in your basement and
back yard and barn? It's junk.
Scrap iron and aluminum and
copper are the Cinderellas of the
defense production boom. The lo-
cal junk man is glad to buy, and if
yvou don't comb wyvour house and
lot for “rags and old iron” you're
missing a bet. Watch for “Cinder-
ella Metals” in January.
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NOW MORE THAN EVER
\ YOU NEED PYROIL

TO MAKE YOUR CAR LAST
LONGER AND RUN BETTER

In a vital way,-you can be of aid to National
Defen y making your car—your mode of
transportation—Ilast longer and run better. You
can do this by the use of Pyroil.

Yoo can purchase Pyroil by the ounce for immediate use
—or in contniners to take with you—at your favorite serv-
ice station or garnge. You need only a few ounces at a
time. Simply add it to gasoline tank apd to crankcase.
Pyroil then goea right to work, dependably. It ia earried
in a fine spray of tiny dropleta throughout the engine head.
These droplets apply the known protectlon of Pyroil to
valves, wvalve stems, rings and other paris. Pyroil mixes
with the regular oil in the erankease, too—to provide extra
protection to bearings and to other parts in the base.

In this way Pyroil cleans the engine of your ear of hurtful
contuminations—hard earbon, sticky gum, sludge, and the
causes of aeid-corrosion, It mids the engine to run more
smoothly, powerfuolly, efficiently. It helps in prolonging
engine life because it cuts down wear and offsets repairs.
Yed, now more than éver, you noed Pyroil. Get some today,
Use it resrularly! Manufactured and Guar-
anteed by Pyroil Company, W. V.
Kidder, Founder, 512 FPyroil Bldg..
LaCrosse, Wisconsin, T. 5. Al
me of aid to N’nliulul D=
FHEEI fense. @Gur Bulletin “Ean-
adrving Transporiation amd Your
PFocket Book<for Dedenss,’’
will interest you. Mail cow-
pan for your Free Copy.

DISTRIBUTORS:

CHECK AND MATL

COUFON FOR FRAN-

CHISE FACTS

i . e e e i e ——
1 FYRDIL COMPANY 1
1 512 Pyrall Bldg., LaCrosse, Wisconsia i
I without obligation, please send me a Free copy of the |
: interesting Bulletin, “Conserving Transportation and |
H Your Pocketbook=={or [hefense.™ 1
1 U Send details of your plan for Distributors. :
: MName... ... o ma R e o o A o e i :
b At s |
Gty = S 11 TS, :
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Where no nome and address appear directly under
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Small Navy boats land tanks ashore.............cccooons

Rescue belt aids fireman
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Aluminum Industries, Ine., Cincinnati, ohla

Aerial torpede controlled by radio EA AR ST AE i

Draft regulating device saves fuel .. s .12
Ewing Fusl-Baver Corp., M32 Irving I"n.rh: Rmd I:‘.:hlu.:u

Auvto body made of plastic.......... ... 12
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Spoce-saving furniture ... 14
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When you boy a car on time, naturally you
want a low cost plan . .. one that offers you the
lowest monthly payments, sound insurance,
and reliable service. Here's a suggestion to help
you find that plan—

Just send the coupon below for the simple
GMAC Figuring Chart that gives you all car-
financing details in dolfars and centa. This chart
shows you exactly what you get for what you
pay...enables you to figure easily the cost of
your entire deal. Then compare various finance

Thir plam i1 avaiLalle vl tleroup & dealers in Buicl,
Chevrelrs, Pomtiar, Oadmmebile and Cadillar cars,

NO SALESMAN WILL CALL
L B o 3 B ¥ 3 N ]

GENERAL MOTORS ACCEPTANCE CORPORATION
1775 Broadway, Mew York

GENERAL

“It stands to reason, T 16 |0WE[ our

_ financing cost
Ry the lower the
%7 monthly payments
on our car. ..

i

Here...it shows you right in this Figuring Chart!”

plans and what they offer... ses for yourself just
where and how you can savel

You’'ll gee definitely that the lower the financ-
ing cost, the lower yoor monthly payments will
be. You'll be surprised at how little it really costs
for financing on the General Motors Instalment
Plan! And remember, this plan includes broad
insurance protection for your carl

But leam for yourself why the GMAC Plan
is the low cost way for you to buy
a car on time. Send the coupon for
your Figuring Chart right now!

Sewifre this Chasz:

Please send me capy of GMAC Figariug Chart for the cav

M OTO R s ;‘;ﬁ:’;:;:’ 0 POMTIAC [ OLDSMOBILE [ BUICK [ CADILLAC
INSTALMENT REwis

PLAN e

DECEMBER, 1941
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Prntect Finish
for Winter Driving

Snow, sleet, and cold weather will ruin
ur car's finish . .. unless Simonized.
, to save its beauty, protect the lacquer
or enamel with Simoniz right away, Then
it will last longer. And your car will look
gloriously beautiful when Spring rolls
around. Remember, every car should be
Simonized, the socner the better.

The Simoniz Company, Chicage, U. 8. A.

To restore beauty, before ap-
plying Simoniz, clean the fHn-
ish with Simonir Klesnesr . . .
liquid or paste. Insist on these
'lrur!d-h.:rnnu'l Frﬂdlﬂﬂl‘l fnr

Aulomobils Prodecis
Am Sold

,-‘( oy

H‘.&

-

™

’

{Continued from page 4A)
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Radlo Vislon ﬂm-p of America, B3T3 Melrose, Los Anwlu ‘Oal.

U. 5. to grow “imported” crops.. PR LR P

Army "mosquite’ locometives
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Belck-Glover Co,, 446 No, Wells 5t., Chicago
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Bnap-0On Teals Corp,, Kenosha, Wis,

Clock dial projected on ten-foot surface....................... B
Talking Sales Pictures, Inc,, 217 E. Ontario St., Chicago
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Eitite Brave Co., American Furndture I!q'.p.r:., Gn:ugﬂ

Target gun shoots light beam... eSS, | |
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Vaco Products Co., 1602 So, Michigan Ave., r.:mu;a
Alr-driven spade hard ground....
Warthington Pump & Machinery Co,, 'erl:I w b-!nd:luan l:-'hl.r:uu

Non-smearing drawing instrument... .
Hewton ©. Burnett, #7-41 Santiago Ave, ¥ Halll.a Y

Chemical unit dries air in room.. I 1
EBolvay Bales Co., 40 Rector Bt., NE'H' Yu‘rh E.‘lt',l'

Saund-slide flm projecter... ..155
Talking Sales Pictures, Ina., HIT E. ﬂuil!a.r].n El ﬂh.l.cn.-u

Small electric seldering iron for midget sets 159
Draoke Electric Works, 5654 N. Lincoln Ave., I::J:llm.[n

Pockei-size set tester .. ... 159
Triumph Mg, l".-umpl'ny Ian Wvg.ﬂ. Ll.'be Er.rql,-t I:,'hrn.gu

Fuse puller prevents replacement shoecks .. 159
Littelfuse, Ine., 4757 Ravenswood Ave., Chicago

Plug-in electrolytic condensers ... 159

Aerovox Corporation, New Bedford, Mass,
(Continued to page BA)
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The SOLDIER

TRAINING FOR
YOURS?

NEARLY 2,000,000 men are training in our
armed services—developing their ability
to serve our nation better. Millions more of us
have just as great a duty to train for our part
in civilian service—to develop our talents in
office, store and factory—so that we may back
that soldier better. Our nation needs our ut-
most capacity, the best that we can be and do.

That training must be quick, thorough,
practical—you cannot wait on slow day by day
experience—youmust have that, and much more.

Fortunately, for 33 years LaSalle has been
developing spare time training that fits this

TRAINS FOR
HIS
'SERVICE-

crisis exactly. It condenses the best experience
of successful men; it gives you the boiled down
rules and principles and teaches you touse them
effectively; what you study at home tonight,
you can use on the job tomorrow. It is home
study, so you lose no time from your daily work.
It is moderate in cost and easy payment terms
are available, It means better service, new and
larger lifetime success for you.

If you are serving—or wish to serve—in one
of the fields listed below, ask for the facts
about that field and our proved spare time
training for it.

LASALLE EXTENSION UNIVERSITY ACnrrespnndannlusﬁfnﬂ#ﬂ

Dept. 1264-R , CHICAGO, ILLINOIS

Please send me your free 48-page booklet about the opportunities and requirements
in the field I have checked below; alzo full details about your training in that Geld

—all without obligation to me.

I:Ihcmunth'lil E:fc.r mkkﬁelplugl‘_‘ISalumnnship
anagement OE ivaSI!)e ng [CLaw
OBusiness English [CBusiness Law
OStenotypy

OIndustrial
OTraffic Management
OBusiness Correspondence JForemanship

Name .

Pricioal- Pasthon... oo oo

R e
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TIGHTEN...STRENGTHEN

Loose lnts

WITH SMOOTH-ON

Juat HIl the
hole with
SMOOTH-OM Ma. 1

t's EASY to Make
LASTING REPAIRS

Smooth-On makes loose parts
tight . . . holds them firmly in
an iron grip. Whether wyou
repair merely a loose handle
or a fornace, vou will find
Smooth-On will do the job
quickly, easily, permanently,
economically.

Smooth-0n No. 1, used by re-
pair men and mechanics since
1895, is available in 1% -0z,
T-02., 1-1b, or 5-1b. cans at your
favorite hardware or supply
store, or if necessary, direct
from us.

FREE

SEND THIS COUPON

and we will mail yeu, ARSOLUTELY FREE,
a copy of our lotest Smooth-0n Handbook. 40
Fages parked wiih wseful Information on
Teow (& gemle st gy rl_lmll'l Conimine 170
helpful disgrams. Blail |

r'- — S — — ——

S8moeth-On Manufactoring Co., Dept. 37
570 Communipaw Ave.,
Jersey City, N. J

o R B S S

HAMNDLES

222N ]

.Dmfw:ﬁi SMOOTH-ON

BA

(Continued from page &A)
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lee=boring tool for fishermen... a2
FAHH
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Cleaning typewriter keys sosily.... ...

Stapler lubricated with lead pencil.....
Glue brush handle clipped to bottle....... -
Triple spacing on oltersd typewriter. ...

{Continved to page 10A)
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America is building two great armies —

YOU BELONG IN ONE OF THEM!

o »
R
g

‘\.:
+% Ewen if you are not a member of Uncle Sam"s armed forces,

t%ﬂ A\ you can do an important job in defending your countryl
America needs frained workers as much as she needs
trained soldiers and sailors! The man who neglects
his training—neglects his patriotism!

4 If you can read and write, and are employed

in business or industry, I. C. 8. offers you a
=9, personalized, proved training program at low
M cost. Hundreds of thousands of successful
gl men got their start through 1. C. 8. train-
LR ing. Mail coupon for further informa-

= tion on courses and low costs—

ToDAY! There's no time to waste!

INTERNATIONAL CORRESPONDENCE SCHOOLS @EPYTINT YT

CELEEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5&620-J, SCRANTOM, PENMNA,
Without cost or obligation, please send me a copy of vour booklet, “Who Wins *
and Why," and full particulars about the course fefore which I have marked X:
B TECHNICAL AND INDUSTRIAL COURSES
O Agrioulturs O Air Brake l.__lcaul.liuub‘ and Bulldisg O Msrias Engines |:| Ft 'H‘,. Higual O Hal#, 1
0 Air Conditioning O Cotton Mumulseturing 0 Meshanical Dirafting l:ﬁ.u
O Airplans Dirafting ] Diessl Englnes O Blechanicsl Faginearing |:| Euuul: Maial 113
O Arohitestursl Dirsfiing O Eleciriesl Drafting Mina Foreman g Bhip Thrafting [1 &hop Prastica
U Arehiteeture HE]MI.HM.'I Enginsering MWarvigation Bieam LElectrie [ Bteam Engines
O Aule Engias Tone-up Eleetric teLhing O Paiternmaking O Bteam Fidtng
O Auto Technician 0 Foundey “:lrt E Heating [J Pharma 0 Flumbing Dﬂtrunm'li Dirafting
H-ﬂwhﬂﬂh O Avintioo Mechanis 0 Heat 'T'rll.m-ru.t Matals [ Poultry Farming i Structursl Enginesring
Haollermaking I:| 'Iﬁ.ﬂ: I_;'r E ng O Prastienl Teleghong Hurvaying amd Mapping
O] Bridgs Engineering II'Em: O Publin Works Enginesring O Telegraph Engineering
O Chiemistry I:| 'Imrnrﬂ-lr- Einginesr [0 Radio, Genearal O Telephops Waork
O Givil Engineoring Machinist :' R-dh- Chperating O Textile Dhmigning [ Toolmaking
Coal Minlng . 3 mibic Bervi E ‘i'r'lll.fl‘lu.r Eleotrin nui Gaa
Conerats Enginsering O Mfg, of Pulp -lIl‘l l"\ip-ur C.I ]1 K. Bestion Foreman Woeolen Manufasivring
BUSINESS COURBES
O Areounting O Advertising [0 College Proparatory [} Foreomseship O Freneh I:I Hailwsy Postal Clerk
[w] g::{l-:llmn'd:m I EI E"mrim“l i E g_m Bolull-ﬂ.n o H:.'Ivum-mhln
Ll frapa Jaiilrl] ol ) il | hlu'q m
Business Mansgsmast o P .ﬂ.mm:;‘:; [ luasirating o Elhmmud amd Blgn L-u.nEg
O Cartsoning [ Civil Barvies D First Yaar Collage O Maksging Men st Waek O Traflic Maasgesneni
HOME ECONOMICE COURSES
Elll'\r’unmt Direasmasking 0 Hame Desmsmsking 0O Tea Hoom ssd Calsiarks
Faucls sod Cookery . O Profmasinnal Tireesmaking and Designing MManagement, Catering
W BT e eiai o sessasatimss s in i rebimim i s arara et i s Aga. Addres
B nsniamimimmin v i e b s i s s I s s s s - PTERERE Poritlan, i sirivich
L‘lmn:llm F-I-H-ll'ﬂlfu e m-pnn- Irl l'n-l'wnullmui’ Correspondrnee Bohools Conodian, Ldmdd Mondreal, Comada
Britiah residents sond evupon te I, 0. 8., 71 Kingswoy, London, W. O, 8, England
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RESEALS
BATH TUBS

You can quickly and easily seal unsightly
cracks around bathtubs and sinks, and reser
loose bathroom fixtures and rtiles wich water-

resisting PLASTIC WOOD.

Washing Machines and Electric Re-
frigerators operate quieter, emoother
when lubricated periodically with
Heavy Body 3-IN-ONE 0Qill Guards
against rust—cuts down repair bills.
At Hdwe., Drug, Grocery, 10¥ Stores,

HEAVY BODY
3-IN-ONE

FIN-DNEOIL |

OlIlL

(Continved from page BA)
PHOTOGRAPHY
Fresh air in the darkroom..............ooc
Negative viewed in shaving mirror....
Photographer gets self in picture... .
Lid held on developing tank ... ...
Stake tripod for I:mr-ungln shot
Water-powered tank agitator...

Flashlight in desk lamp for hhln—inp Phnh:- .......... 134
Photo trays from egg-corton €overs.............coeein 134
POWER TOOLS
Spring hold-down on figsaw........................... 105
Precision drill press ... .35
Hand grinder for shaping nml mang ...... 141

RADIO AND ELECTRICITY
Miniature portable “microtube’ three ... 156
Loop antenna for locating “hidden” stations......... .58
Temporary nut made of selder................ccocinn 159
Wave meter connection for short external antenno....159
Map on roller shade for spotting stations heard ... 159

STORE AND SHOP

Plyweod handle holds blueprint...........cooovccviciniiiinnns 108

Tongs to handle pipe..................... 139
Welding rod holder .. 140
Removing nuts from Imlu. 140
Four-wheel steering for |I'|qp truck.. 143
Shoe display easel and price eard .. 144
Attaching l.'lrmg.i to printed togs. 144
Removable grips to carry barrels... £ a4
Avto-hood clamps hold workbench to Wil 150
TOYS AND MOVELTIES
Building-block heads moke foces. ... ........105
Christmas gifts for the table. ... . 106
Game to test throwing skill ... ... . . .. o 109

Plywood Santa .. s R A b 113

Duck and rabbit :ur—uu'r R it B L - PR 113
Revolving candy tray.._..................... 123
Soow SCOoOBEr .. . e VAR
WOODWORKING
Early-Americon storage chest ... 97
Inexpensive bar clamps................. = S— |
Book ends have other wees ... 103
Cutting work at an angle on jigsaw.......ococii 104
Telephone stand and steol . o j—
Scrub brush as Iﬂl‘ll’ll‘l! I:Iu:k fnr Inihu wrnlnnl .......... 112
Ruler divides work in squal widths............_._...._ ... 120
Drawer pulls made on lothe..........ooooiiiiiiiiniianes 122
MISCELLANEDUS
Hand printing press... e v W
Folding “lozy back” fur mhd u‘l gum- ...... 102
Garment honger holds bread for birds....... 102
Hew to determine pitch of reof..... ... .. 104
Simple jig cuts wood strips....ciiieins g 108
Locking wire in pipe stakes. i 108
Making holes in concrete for rniling! .............. 120
Swivel hooks hold ladder an roof._ 122

Watch crystal holds specimens for muruuup.
Pushing ladders up rough walls.__ ;
Boilers cemented with calking gun A
Shoehorn is wedge for ripptng boards..._.

Use the right nail... o
Trowel uted as hundlg on :hlhlng pu:k_
Funnel holds lamp globes for cleaning....

IMPORTANT NOTICE

It is the intention of this magatine ta provide lis readers with
Information regarding the latest developments in the mechanieal
arts. We take no responsibility &3 to whether the discloaures com-
tained in cur srticles are covered by patonts and advise readers
Lo investignte this subject before moking, using, or selling any of
the prodicls, madhines, of prooesses described, In order to avald
pozaible Hability for patent infringement.
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AUDELS NEW

MACHINISTS £

HANDYBO OK
NOW READY. 7

A KEY TO
MODERN SHOP PRACTICE

S| PRACTICAL INSIDE INFORMATION

For Every Machinizst, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ie 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, Screw &
Milling Machines, Shapera, Drill Presses
& All Other Machine Toola.

5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and

How to Draw. 3—Calculations & Mathe-
maties for Machiniasts. 4—Shop Physica.

5—How to Use the Slide Rule.

ru:.wu.l.usruﬁ ~—.ASK TO SEE IT!...

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

Easy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TWLMAK
size 5 X 614 X 2—a ready reference that answers your N ERS HANDY BOOK, Price Days Eree
questions accurately, Ha] If O K. I will remit 3 !.n 7 “ﬁi" and $1

v until #4 is Paid return it.
T0 GET THIS ASSISTANCE FoR 3 onmn.m i

RS R A D BT P W

TAUDELS

.‘; .Ilﬁ?.?{icﬂﬂi-i::‘;"ﬁ-_r T e il T Y

YOURSELF SIMPLY FILL IN AND PAY $ i 1:;:.
MAIL COUPON TODAY ONLY H{l. B i
THEO. AUDEL & CO.,49 W. 23rd St., NewYork 1 seeence P M.
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Pt Daine SWELL AN RADIS

FE gred THEA F CAN
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"1 will #rain YOU too
at Home in Spare Time

\_for Good Jobs in Radio .

J. E. Smith, President Hore 13 o quick way o mors pay. Tadio offers o way to make §5,
. . 210 ekl exira | re ilme 8 few months from now, plus the
Hational Raodio Institute unn-t.lr‘ln;llf:.' It & |?¢rﬂ'::uﬂll h:.l|| tn the ecowing Radio indusrs,
Established 15 years There is an Increasing demaml for full time Radlo Techifeians and

Radla Operstors. Many maks £30, $40, $50 4 week, On top of
a large demand for Hadlo sets and equipment for civilian use,
the Radlo Indugtry i@ gottlng milliens and millions of dollare in
dofenise arders, Clip the coupon below and nmall 1t Find cut bhow
I traln you for these opporiumiilen

Jobs Like These Go To Men Whe Know Radie

Tha 582 bLroadeasting stations In the U0, B, employ thonsands of
Hadls Technlclans with average pay among the coiumir¥'s best pald
Iidinsteiei. Repalring, s=lllhng, secvlclig. lnstalllng homs and auts
Hadia rerelvers (there are mors (ham BOOG0,000 In use) glves pooed
Joba to thousands, Many XN, B T, traiped Badio Techniclams taks
wilvabtage of the opperiunlifes Lo have thelr own Tull time &F spare
time eervies or retall Badls beclnesses, Think of the many good
Jobs Ini conmetilon with Avinilon, Commercinl, Police Madio and
Publie Address Bystems, N, R. L. glvea you the reguired knowledes
ol Radlo for these jobs. N, B I. trains you fo be resdy whon
Telerlslon opens jobe in the fuotore, Yes, N R, 1L

Mokes 550 @ ek T
od SO0 m woek RETEE P
—pen m“‘t‘“ﬂ’l‘.ﬂl‘lu;ml 1 pm “:{Lh:{'fuﬂk- =
\.Kpﬂn":‘u:‘:'-l. cnil thkg eare L
pLailio :
R g ) GPANOUER: et Tomo:

Timeo
o a Week Extra in Spare 11 -

trained Radio
et i R oth wae how o Techniclans make good money becauss they use thelr heads as well
o] pembred i, 1 really 00 el amoust a8 thelr hands. They are THOROUGHLY TRAINED. Many N. R. I
el g T EELE:III & wear and :_l‘:_h,“ 3 tralned men hald thelr regular jobs, and make extran money Axing
o omey, 1 MM Cemye of 310 8 Fadio weis In spare time,
and 1 nmve AT i . ny
st spare Lme .-"_:ll;;f ér!\.t. Hit..

hinver, Cola.

Address Systom

1ive Loa AnEokes Civil

Why Maony Radio Technicians Make
£30, %40, $50 o Week

operatas Public

: 2L Radlo 15 alresdy ome of the country's large Indidirles oven thoogh
wl have ® rm*-i:j'-_:;'lﬁ;' Prabile .'q.d-ll:nr"'rf_“‘f?‘;rﬁ, it Is still young and growing, The sreival of Televisien, the use of
Rerviee OPETEC R - onell. My B3

ity Hall o . 1,
mont g q moqD, B. 108 GiEE !

B M eics, Callf.

Ciet Facla AbouZ. THIS
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BALS GOSN ¢ DION'T

AWNOW VDL N TROSE
NEW CLOTRES AND

THAT SAAREY AR,

THE 3T o8 {F,
FHNE L AT iR

THAMET, & @& Tordavivs
CERTASLY BAVT. § oI STAeigp
A FEW BENTHT 450 AND I

ALREAIY Mibevis KT TRE0S A
PEEER £ M SPRRS TAME,

Yo eERTA MUY
ANOW RAS/O.
MINE NEVER

SOUNOED BETTER

dio princlples In Industry, Frequeney Madulatlon are but w few
Ed'-lmm;p;‘ n-u,::; Hadlo developfients. Mare Uhan 20,000,800 hones
lave one or mare Radies.  There are more Radlos than belephoaes,
Every. year, milliend of Radios go out of dote and dre reploced
Milltome more necd new tobes, repairs, ele.  Ower 500,080 aaio
Hadles sro In use and thossands more are boing sold every oy,
In every bramch, Ruadio i8 ofering opportumities for which 1 give
-¥ou the required kmowledge of Hadio at home In your spare Clme.
Yop, the few hundred $30, 240, 350 n week jobi Of 20 Years age
have grown Lo Lhonsande

Beginners Quickly Learn To Earn $5, 510
A Week Extra In Spare Time

Nearly ‘overy neighborhood offers apportiuniiios for a good pard tline
Hadio Technlelun to make sxtrs money fixing Radio sete. 1 give you
speeial training to shew you hew to sisrt cashing in oo these oppor-
iunliies early. You get Hudle pacls aiil Instructionz for Beilding
test eqoipment, for eohdacting experiments which give you iuiuahls
pnntli_::l.i axfietisnee,

Find Out How M. R. I. Teaches
Rodio and Television

Adt today, Mall coupon now for fd-page Book, Ti's FREE It
points’ out Radio's spare time and foll time epportunities and iboss
coming In Televigion: telly aboit my oiris in Radio and Televizlon:
shows more than 100 lettera from men 1 trained. telling what they
are dolng and earning.  Find oot what Radie offers you.  Mall
coipoin. it envolope or paste on penny  poteand—NOW.

J. E. SMITH, President
Dept. THP, Hational Redie Institute
Washington, D. C.

Sw] EXTRA PAY f?g

=4 N ARMY, [
‘wp NAVY, TOO

likely to %o inio

Fwry
i

A
¥

Also
Foind Halia jola afier servics
dnde. . IT'S SMART TO
TRAIN FOIR RADIG NOW}
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FRIURE ABEAD FOR LF 4%
R0 AND TELETON

4 ow Ti STE eeneR

YL BEWIE ARERD TO BT
AN RADID, BF NEVFR
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MARRIED O WHAT Four

You Also Get This
Professional Servicing
Instrument

This instrument makes pracibcally
any Lest you will be called upen i
mike in Radio service work oo boi
spare (ime znd full time jebe, It can be ueed -on the test
benth, of earried along when out on ealls. 11 measures a.0%
and DL voltaged and rurrenis; teals realstances ; has o malb-
pand osellflstor for allgning any seb. old or new. You gt thim
Instrismeil 4o keep ag part of your M. B, L Doutsa.

GET THE FACTT
MANL THIF COLPON
el

7w1s Covrow GooD FOR
One Facs Corr oF My Boox!

1, E. SMITH, President, Dept. THP,

HNational Radio Institute, Washington, D. C.

Thear Mr. 8mith: Mail me FREE, without obligation,
vour bd-page book, “Hich Rewards in Radio,” which
pointe out Hadio’s eopportunities and tells how you
train men at home to be Radio Technicians, (No
salesman will eall. Please write or print pleinly.)

Age.......

Address

City. s Btate

13A



I TRAINED ‘I’I-I‘EW
MEN WHO THEN
GOT THESE
BIG JOBS

/

Students or graduates of mine have complete charge
of the Bureaus of Identification in the following

states and cities—and, they are only a few of many!

State Bureau of Delaware Albany, M. ¥.
State Bureaw of Florida Trenton, N. J.
State Bureau of Maine Canton, Ohio
State Bureau of Michigan ‘Tulsa, Okla,
State Bureau of New Mobile, Ala.

Mexico Phoenix, Ariz.
State Bureau of Rhode Los Angeles, Calil.
Island Seattle, Wash.

Madison, Wis.
Miami, Florida
Leavenworth, Kas,

BE A

FINGER PRINT EXPERT
Nokt Expensive lo Learn

I mffm:ﬁmfﬁn er Print Identification—Firearms

Tdentification — gﬂﬁce Photography—and Secret
Service/" That's what I told the men who now handle
those jobs.

And now I repeat, but THIS time it"s to YOU ... Juost
give me a chance and I'll train you to fill an important
position in the fascinating field of scientific crime
detection.

GET IN NOW! But don't be misled. Scientific crime
detection is not as simple as it mighe appear. It's not
an occupation at which anyone without trainin n:i ht
succeed. It's a science —a real science, whic
mastered THROUGH TRAINING gives you sumn-
thing no one can EVER take from you. As long as you
live — you should be a trained expert—able o make
good in scientific crime detection.

LOOK AT THE RECORD! Now over 43% of ALL
Identification Bureaus in the United Stares are headed
by our students and fﬂ.dultr.s They have regular johs
—regular salaries—often collect reward money besides

many of these men knew absolutely nothing about
tI:u work before they began their training with me.

FREE BLUE BOOK OF CRIME

This book takes you right
behind the scenes where crime and science
come to grips. It's full of exciting informa-
tion on scientific crime detection, including
fascinating real case bistories! It will show
YOU how YOU, at a cost so low you
:huuldn t even think of it, can gee started in
IE important work without delay. Don't
wut. lip the coupon . . . send it N'DWI

Q5 S S M S Sk

INSTITUTE OF APPLIED SCIEMCE

Btate Bureau of Texas
State Bureau of Utah
Lincoln, Nebraska

i

1920 Sunnyside Avs., Dept.1359, Chicags, Iil. -
Gentlemen: Without obligation, send me the “Blue |
Book of Crime,” and complete list of over 750 bureans |
tmpluyu E _Frldul.fes. together with_your low |
E‘IL‘H erms Ofer. (Literamure will be seatr |
NLY to p-u'mn: stating th:u- aEE.) 1
1

DRI s i o B e o b i e s Wil o

i

L et ey st |

14A

PARKS AIRC

PARKS AIRPORT EAST 5T.

Offers YOU COLLEGE and FHEFESSIEIHM. TRAINING
Majoring in AVIATION

Aeeredited by the Illinois Buperintendent of Publie Instructlon, “'In-
cluded in the Accredited Higher Institutions 1038, Issued by the 10, 8.
e of Educatlon, Federal Secuiliy Agency.' R l.rmrulrgd-;l. -
merelal Ground and Flying School and Mochanles® Brehoel, Acerodited
by and cooperuting with the Uniled States Army Alr Corps In glving
flight snd mechanieal trainimg. Open 1o high school
FOUR courees lead to B.5. degrees in Professisnnl Pilet]
DOperations, Mainienanze Enﬂnmln!: Aersnaulical
TWENTY-TW0 TRAINING PLANES sre uisd in prol

2

Tonal I.‘H.lhl!

lrllh]l‘li: lﬁ‘hil.‘.l‘l prepaned  graduates for  airline fAlght operailons.
FACULTY of &2 ::l:.itlll ln various Gelds of aviatiom,
10 IIII'JIIII.'I'.I' lment Mmlied fo o todsl of 300 coomercial

aviation lldlﬂl‘lll. Ci[llﬂ.l.:f enrallment af LS,

10d-acre alrport, bubldings devoted to schoal purpases excluslvely,
Dormitories and dlmhj hall at the College.

Winter term Janwary G, Bend posicand for new 64-page catslog,

R .
15th YEAR panics atik CoLLEGE. East SE Louis, 1.

our 1ur-d1.'r|'.F: |:|li_
BV BTt o
Y P

AT HOME You can learn

ﬂl"‘.S'llJi' system of In=true
the Watc Ir.irlﬂ‘ TF - &l horre.

oursell for o well pa poailion or

n u=lness alier {'rll't t1l'|¥ OIT EUTrsE

aof instruction. Good wule |. repalrers are in

and generoll Hrn very  good

Fof partleuiors spply  w the

Wiscensin School of Wateh Repairing

B2 E. Mason SF.. MILWAUKEE, WIS,

AH\‘ BOOH IN PRINTI

Dellvered ot your dear. We pay postage,  Btandard
authors, mew books, popalar el I.-I Hetlon, rofer-
eneo, maddical, mechanical, children’s |sooks, ele—
all II. ranteed savings. Hewd card pow [or Clark
pan's 1HE Catilog
FHEE Writa 1 r oour great llosirated bool cata-
I L TR 1 literniure, ‘The
buying guld lnsily Jovers, ‘The anawer to

wour Christines |-:|.rl probfilem, FREE I you write
NOW—TODAY !
CLARKSON PUBLISHING COMPANY

Bept. FM-1 1353 S0, Wabash Awe.. Chicags, Hiinois

vian ENGINEERING coues::

YEAR COURSES

Bhert, Imtensive Defemse courses in Aldrcrafi, Bheet Malal, Me-
.|-|_-.g|-||"| Btruciural, Architectural Drafilng ; Eleciriciiy ; Power
Tlant: Are, Aircrafs Welding, One aad Two-Year courses in
Aetonaatical, Elecirical, Mechanlcal, Structiiral, Archllectiaral,
Civil Enginecring. B.S, Degree 3 Yrs, Low tultion and living
engts, Part-tims work for room and board, Thousands succes-
ful gradusies. Exienilve sqoipment, Theory and praciice. Noa-
essenilals omlited. Mo hbome #lidy oosifeed. Calalog free,
FIHLAY EHGINEERING ﬂﬂll!ﬂ!
1081 Imdlans Ave. Hansas Cliy, Ma.

i.andsca& ng is Profitable

Faseinating career or hy for men and Women. Int"ﬂll.lmt pro-
feselon, Learn at home in spare time. Hend fer froo booklel *Huccess
Thru Landscape Tralning.” Give age, occupatlon

Amerlean LANDSCAPE Schesl, 6293 Grand Awve., Des Msines, lowa

earn CARTOONINGF:

FIIEE TRI ILI.EH!WI Cualky in on mense of huamor— Y
AT HOME—B H.l.l:l'... Have funf mr'l‘ money] Mo ex-
perience peeded Lo SLAFL I'!I:ll- today for FREE LESSOHN,

muil il Hu- ailal |
dm I}-nl.- A; Fall Creck, Wis.

EARN THE DEGREE . oo
oy {Ps.IN), Dm:lur

of D!I\dn.itr (B .}, many others, Courses in business, aceounts

ing, law Low fees. Senl for large Bulletin and student

pleture= fnld-r AT ONCE. No obligation whataver.

TIMPLE BAR EXTENSION COLLEGE
1411 Fourth Avenus Depl. 4-R, Seatile, Washington, U. 5. A.

= WILL YOU WEAR THIS SUIT
\ and Make up to Slz In a Day!

& Lot me send you & fine all-wool anlon tallored sult
FREE OF ONE PENNY COST, Just [ollow my
and show the sult to rourl'rlcnd& MIIBII_IJ

m{ﬁ In & dn:;mu!_m'l’w-l‘m Foaymetil

HONEe con

uo&nm TAILORING COMPANY
Street, Dept.Z-210, Chicage, 1llinels
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America Cant Wait

Industry needs you NOW

Defense Program Needs Trained Men

There is o tremendous shortage of skilled men in almeoat all branches of industry. Draftsmen, slectricians, machine de-
signers, machinists, nre wanted for good jobe at fine pay. Executives too: foremen, superintendents, MATAEOTS, Are
needed right now to hendle the enormouns demand for finished products of all kinds. It you mre alrendy in one of these
fielda, ¥ou awe it to your eountry, to your family, and to yourself to make yourself even more valuable, to climb and elimb

fast mnd help put through the most important program we have ever had to face,
L] »

Opportunities Rich Rewards

In bigding for shilled men now, indus.

iy Ire- afl all kimils, evorywhere in the Uniks

% ] L Lnfe= i= offering top |H|¥ Thisy warst

the L men and thoy are Iing Lo g

L-\._“_'q'_ far their serviess, il Pememler this

iy ¥kl niok only have opportuniiies for bag-
"R Err pay than you prolably ever hoped

for. but ithe chances for pdvancement

are #Ven freailer. Foremen, superins
tendants, factoTy MARBECES, MASE
B drawn fromm the ranks, and
Furely you Keow ghai the man

Who studies, who tries 40 hm:w
1] wverythimy there Iz to K
al=nt hils Jrﬂ: will he |:-Iﬂwd
Fr=t, Brsr o

Home building, ahip building, manufacturing
plants, great utility projects, road building—every-
where yvou look you find a demand for men—not juat e
ordinary workers, but men who know more than their 1
fellows, who are better at their jobs. who kmow bath !
theory and practice and can therefore train other men,
thus rising to more and more important stations and being

of grester wnd greater help. Practieally every industry is
included in those needing MEN. trained men, skilled men,
men with ambition and punch.

Learn at Home

f all, under
the |1H:S|.:|I irninlBE pro
'-;J £ram, with the tremoe.

dlmiiE ped for skilled

mMen you don't have to
boak too far o the
future for:

_ g Results
Over 40 years ago we developed a systemn of home study which has ) g - = ]
helped thousands of men to important positions in the mechanical and -H"'"'- x"' i B ome
business world, Those of yom who have minsed cr.rlln_:n lra.]nn]x. wh M ml“r
haven't the time to go away to echool, who muat LEARN AS THEY EARN,
can get educntion in your particular field—yea, education of college grade
right in your cwn home. Beat Bf_ all, you .
can study when you have the time, and Gef "he Fﬂcfs
above everything else you will have the

eommendation and the respect of your em- e Sare 1" ot o, "":.:,L?CET".EL:L.‘:.
§ kel RES LI - L Sl
ployers in doing so. Rest mssured that Lillh &nd he aullies of stady, with Bistories
every superintendent; every factory man- of the succesaes of olfier mom, 18 to write us '

OF 84T the entpea. Theee 18 no cost amsd Do
ager, every general manager will have his uhl.l.u,l:'!nu. af .r\.,‘E kind. Lot this great school, one
eye on_the man who pushes forward, wha of the pioneers |n the ho LT -Lﬂalrul!tt
4 1| w I oan =] ¢ . i
recognizes the great nesd of the dw. and Ll Lt Pl LR ALyl g
who has made up hia mind to be one of the mind quickly to et siariod be toe road to the Ml
first to make “m fillment of a real ambition, pnd &0 that yei moy be of
* the gremiest possible help in this present oRCrgency,

Business wﬂﬂm'ﬁi Applications Mark, Clip and Mail This Coupon NOWY?
from American School Advanced

i AMERICAN SCHOOL, Dapt. G35, Drexsl st S8th, Chicags
Withow obfigarion. Please sond FREE and postpald, bulletin and details
Students and Graduates I of the Subjects chocked: R
I CAde Conditionlng ORetall Merchandising [ODrafting and Dcsi[ln
Whenever trained men have been badly : DEIT]: thl! Eli',.‘d.'-lt -;ﬁcr.lountlna: Eﬁ?dli’t-s:;ﬁ 'll'tlﬂlu o
LT T efrigeration ractica © g
neeied, hutn?‘“ l:l'u been quick l"!: any, = 1 OArchitecturs Bookkeeping OHome Economics
welcome applications from American Schonl and Bullding OEconomies of Conraes
advanced stodents and gradoates.” We 1 Oplumbing and Direct Selling OBusiness Law
ﬂ:!nuﬂl an employment plocement gervs : Di“tl\.nm F':E'I:t!.n.[ %Hlln;eﬁﬁu;mtl? EHM\'&” ;\.rl:ll
Lo i put you in touch with the best utomntive L o] Engineering echanica
Engineering USurveying & Topo= Enginvering
n?eninmi,l I:Tdf we make no ox&;n_ch-rxe_ : OAvintion Drafeing aphical Drafting Dsnnr Hnnnntnlcnt
of any kind for this service. Write now OAvlation Engineering  OSheet Meral [OTenl Making
for an outline of home study treining 1 QBusiness Management  Pattern Drafting OBetter Foremanship
courses ; check the coupon indicating your 1 DAccounting and C.P.A&, JOElectrical COEmnglne and Boller
preference and mail it promptly, | OSalesmanship Engineering Work
I TVEEMIE, oo i b i il b v B i e i i o o PR + o 5 e R

AMERICAH SEHDDL AT L s e e el e S e S e skl i R e e

Dept. G345, Drexel at 58th, Chicago oy
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ACCOUNTING

the profession that pays=

Accountants command good in-
come. Thousands needed. About
20,000 Certified Public Account-
ants in U. S. Many earn 32,000 to
$10,000. We train you thoroughl Py
home in your spare time for C.

ing knowledge unnecessary—we
prepare you from ground up. Our
tramm% 15 personally given b_*,r

experienced C. P. A's,
Low tust—ealy terms. Write
now for valuable 48-page book
examinations orexecutive account-  free, “Accounting, the Profession
ing positions. Previous bookkeep- That Pays.”

LASALLE EXTENSION UNIVERSITY

A CORRESPONDENCE INSTITUTIOMN

Dept.1284-HChicago

:Il.l'l.WMI.*N GUITAR—EASY, SHORT-CUT METHOXD
o= you TEHE Im ¥ouUr own home. No fedious
ﬂmlun- Play hamutifail milar pirs right l"rnm
the first lesson,  Have Fun, :I.‘\ﬂllul'-lr Get “'on
thi mir."" Make money tmhluf era:,  Hundreds
of our stdemis now seccessful in orehesiras, (each-
bigg, radio. You ean do the same.
I'H!l ILLUSTRATED BOOKLET
“Learm o May the Howalian Wag'" felks all about
ihis qu!:h. hHrIMHI'!I method. ‘rite today.
> SCHOOL OF MUSIC
w)  Resm :Ill!‘. lllm Bldg.. Clevland, Dhio

CARTOONING

Exclusive instroetian an intermationally kneawn
cartoonist llﬂlll-vua'riﬂlhrnal. hame, Wrlte for Freo
Eaoklet deseribing detalls of the course. Siate age.

To Be A Contractor

Learn to estimate, to plan badldings, to take contracting jobs,
and make money on them. Hers are § up-to-the-minute books on
bullding, eslimating, and contraoting which cover in an Interestd
wny, thi subjects that carpentors, bullders, contractors shoul
Enow Lo make the most out of thelr jobs. Roo! Framing. Tho Stesl
Square, Architectural Drawl and Deslgn, F'.ul!iml.tinu Pulutlng
and Decorsting, Heatlng, Alr Conditioning, Bullding, Contracting,
Conerers Fofing and -rrt.h:r subecis are all well soverad.

HATIOMAL SCHOOL OF CARTOOMIMNE
43T Fenton Bldg. cl [

wveland, Qhia

boms in spare time. Earn while

“Ga d Up-to-Date Jearn. Eatyblish, your ow table business with
“Boss” Carpenters in Demand %1% 30 ey e o ek ke et ey
lh:ra:[hg.ﬂatzesrlkhﬁnﬁrm:ﬁ:lmg mﬁﬁ% m These books are for your copy of our calalag. 'ﬂ" fres!

n W e i fig most up-to- THE AURCRA SCHOOL OF PHOTOENGRAVING
for MEN WHO KENOW HOW, These books glve 505 ™S5 SRS el

wol qubck tralning, With them you shouldn't be EVE VO
afrald to tackle any job, for meeded facts can be P on
found In & hurey. thess subjects.

Coupon Brings Nine Books FREE For Examination

Bildg. (Dept. F#-38)

OF YOUR OWN

Aurora, Ma.

AMERICAN TECHNICAL SOCIETY Publivhers—Herme Study Conrses)
Dept. G315,

A BlISINES

late method. Geb [roe proof and |'||r|:|||||..r- of a good paring izl e ss,

plating auto parts, refectors,
bicyeles, faucets, mirrors by

Drexel at 5ith Strest, chlulc Ilinels | &) NMETAL CO., W, Decatur, 1L
You gy -hlpmlh.-l::p-h-'l:mntdh.hn ol yeur mins ke ks, ~Buelding,
abd Cobprssting” withoul asy obliatlon to bew. | -Hlﬁu&tm rory vharee LOW AS
-ul& wned o fully sanisfied i ban days, | will sand you snd afsr tmgr Correspondence Courses In
2 menk. wnill the pnl nrice only 539,50 am mot chliguled in i s
any way un = 1
s RADIO .o SLECTRICAL ENGINEERING
ELECTRICAL ENGINEERING, Gec good presp af wide elec.
Address . . AR e B yriral fivld, Modern, Very usdersiandable, Theory MEde sasy.
Hﬁnlﬂ E.NGIHI[RING- Eztrn fink powea in Fadida. D hllr -Nrﬁ- Thobslestra
i Tealna vou to o w=per-ssrvics man, resl ¥ Tuithan
¥ rranrimariners T A L U"hi.\' Bl -||II|- r'|||rl|.

Flanss mitwch n lll'lLIr ﬁtm‘ :ru-' l.n nrxup-lmn Imﬁww » mama and sddroms,
mntd I.IIII.-I.‘ II.!‘IH une Busintss na o Felerens

RA i LWAV POSTAL CLERKS

Liiducred paymest plah. slsad.,

frem cophes nol rmimlngs

rits for of 1
FREE LINCOLN ENG HEEHIHE EEHDDL -I!l H11-P- 5, Lincsin, Melr,

FIRST

%1500 First year regular YEAR
MANY OTHER GOVERNMENT JOBS ; e
Postoffice Clerks— Mail Carriers — Stenographers — Typists, I g
Statistical Clerks, ete, 32 Page Civil Service Book—FREE. | FRANKLIN INST., Dept. D198, Rochester, N. Y.
N—WOMEN 1 Gentlemen : Rush to me, without charge, 32 page
MEN— I book with list of U. 5. Government big paid posi-
Mail Coupon immediately—today sure. | tions. Advise me also regarding salaries, hours,
. L | work, vaecation, ete. Tell me how to qualify for a
| position.
I Name...
! Addreas

POPULAR MECHANICS



SPECIAL TRAINING

INTERNATIONAL CORRESPONDENCE SCHOOL

TECHNICAL COURSES

Alr Conditioning
Schools

Ajir Conditioning
Heating

Plumbing
Refrigeration
Steam Fitter

Chemistry Schools
Chemistry, Analytical
Chemical Engineering
chtrnl'ﬂ‘!“r.

Mfg. Iron and Stesl
Mfq. of Pulp and Paper
Pharmacy

Civil, Arehitectural

Electrical Schools

Electrical Engineering

Electric Wiring

Gas and Electric
Walding

Industrial Electrician

Lighting Technician

Pawar House

Practical Telephony

Radie, General

Radic Operating

Radio Servicing

Telegraph Engineering

Internal Combustion
Engines Schoels

Automobile Téchnician

Sheot Metal Worker
Ship Drafting

Ship Fitting

Shop Practice

Steal Mill Werkars
Tool Designing

Wood Pattern Making

Rafiroad Courses
Air Brake

Car Inspector
Lecomative Enginur
Locomative Fireman
Railroad Car Repairer

Railroad Section Foreman

with a Personal Educational
Service is offered to you by the

OF SCRANTON,
PENNSTYLYANIA

Steam Engineering
Schools

Boiler Makin
Combustion Enginearing
Engine Running

Marine Engines
Petroloum Refining Plant
Steam Elactric

Steam Engines

Textile Schools

Cotten Manufacturing
Textile Designing
¥Woolen Manufacturing

BUSINESS and
ACADEMIC COURSES

Aviation Academic Schools Cost Accountin
and Structural . . g
Engineering Schools D.'“‘“ll_ﬂ‘fc"" Arithmetic . Foremanship
: UIB“E El"l-glrlu College Preparatory Salasmnlrshlp
ir:t:e::ural i Gas Engines First Year College g::rnhru:.l
rehitectural Drafiing e Sulinal nography
Bridge and Building Mechanical Schools ﬁ:;h &5::'::;} Traffic Management

Foreman

Airplane Drafting

Higher Mathomatics

Bridge Engineering Foundry Wark Civil Service Schoals
Building Estimating Heat Treatmant Business Schools City Letter Carri

Civil Engineering of Metals Accounting ; ll‘:‘ DEE‘ r CIarr!:er
Concrete Engineering Inventing and Patenting Advertising Rm'l 'Fe + F'CI k
Contracting and Building Machine Shop Practice Bookkeeping ailway Fostal Clar

Highway Engineering
Retail Lumberman

Mechanical Drafting
Mechanical Engineering

Business Correspondence
Business Managemant

Language Schools

Structural Drafting Metal Pattern Drafting Certified Franch
Structural Engineering Meld Loft ‘Wark Public Aceounting Zood English
Surveying and Mapping Reading Shop Blueprints Commereial Spanish

I you can read and write,
and are willing to study,

WE CAN TEACH YOU!

Our aim is to explain every-
thing so clearly that the sub-
ject is made easy to nunderstand,
easy to remember, and the
principles are easy to apply.

e Special service and affen-

W rite aborve Technical, Koslness ve’.l.'-'"ﬁ'-{'.hl E'J'l]j .f;'l.‘l-i;rﬁl;uﬂﬂf .*\‘-erjttt
in whick gow are inferested.)

l——l—--—————————_--—————--‘

The successful man DOES today what the failure
INTENDS to do tomorrow. Mail this coupon NOW!

International Correspondence Schools @@

Box 5621-), Scranton, Pa.

Please send complete information on following subject:

tion are always given to the Name__ — _ Age____-
student whe may need extra :
help in order to wnderstand. Address - — _

REASONABLE TERMS
MAY BE ARRANGED

Empfalrfd by . 3

Present Position

L____—_———_—_-———_—_———J
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pviation Executives Say . ..

We Cun t Get Enuugh Men

for the More !?W

Production Jobs

Hera's the REAL appor-
tunity in aireraft manufoc-
turing . .. @an opportunity
thot means bigger pay at
the start, faster advance-
mant, the security of a life-
time carear. It's not in the
routine manual lobor and
machine operating jobs.
It's in the more skilled,
more technical duties —
such as inspection, power
plamt installation, final
assembly, ex !"I.I‘I‘I‘l‘
work, and r special-
ized duties that only a
comparatively few men
hove hod the foresight to
qualify for.

Among such men are
the over 3200 Aere LT.I
graductes now holding responsible jobs with over 130
leading aviation firms. Aera LT.l. trained men are IN
DEMAMD . . . are marked men in Aviation. Follow in their
footsteps and take the fullest advantage of the matchless
opportunitios for blu Iﬂﬂ'lll'l'

er, per I achie

5:: il.llpl:.llldil'lﬂ SUCEBSS hl:l
out to you by the greoter air-
craft industry of the future. Avi-
ation leaders say the industry
will have plenty of room for you
THEM . . . If you start out where
there's the most room NOW.

Find out how Aera L.T.L train-
ing gives you the kind of a start
it takes to 5TAY im Aviation.
Write and tell us what you want
to do and be in Aviation . ..or
just fill in the coupon and send
it in NOW.

AERO illl'l.!ﬂ'RIEi TECHNICAL INSTITU

5333 WEST SAN JIENAWDD ROAD - LOS ANGELES, CALI

== ADVISORY BOARD =

ROBRT E GROSS JOHHN K. HORTHEGF €. A. WAN DUSEM
Priiident, Lackhend Prasiderd, Wica Prai., Comolidated
Akcroh Conpergilon Hihrop Alrcrgh, dnc, Mrorofe Corporgtinn
AERD INDUSTRIES TECHMICAL INSTITUTE I
5251 Wil San Feinands Resd, Lo Angefai, Callernia

predustion. Teors Migh Sthaeol: [0 1, [ 2 [0 L [ 4. Teon Colege {Liberal Ltk
O 02 03 [ 4 Yews Engiseering Colege: (11, (120404

I Masii Aga.
i
k City. 38 J

18A

I Please send me complele indierarion oo Aere LT.L irainiag lor @ career in sircall I

Sloie

| ENTER IN FEBRUARY

ELECTRICAL TECHNICIANS

Niss graduates are in great demand! To A1l this
weed, an additlonal class will begin Febraary 10,
I YVou start in Foh,—finizh in Do, [pstruction is
rogular Bliss course that has preporcd &,000
ueen for the electrical feld.

This special class will enable you to qualify for
thie betier electricnl jobs and you can save valu=
able menths. Dliss graduates hold excellent po=
sitions as technicians, engineers. Similar oppor-
tunitics await youl Send for catalog,

122 Takoma Avenus, Washingion, D. C.

ELEGTRICAL SCHOOL

STUDY AT HOME

With A Chartered Educational Institution
Cenducted by Correspondence
[Ty Belomres; Phil b Fd It Fubliz Flealih; Rledical Juris-
et Page ktagyt Beataboas: Dirsios, Chewistey: Gual 1.; Tl ‘-zr..m. T?....u'"
Fusiness Tra |||J|- Aﬂnuntll] Hl.l:ut Agricult EN .':.’E
Ciwhl, - Meehs (i £, Arahigectus], Aufomotive, Mﬂm—
Meronsulicsl, Hacia !tq.-u- tural, ]ﬂudl |.11 Iluhv::a um., Mlizing, }I:rln.r
Belrizeraibos, Alr Condriloning. Chemical. Chariered.
MeKinley-Roosewelt Incorporaied, 4810-UE, Sheridan Raad, Chicags

edlng Evpart
- T-I‘&IP;L

BECOME AN EXPERT
MEA'I’ CUTTER

r :purl.mnnl.
el meniion niceaad

bl Em'.nlny'mm
any Gemam  WEISE
1':;::5:-1.& Tar :l'JI.I’:I. u1..|..-¢ |-m'.| ur...u.. ™ r.-lp e —

Mational Sehool of Meat Cutting, Ime., Dept. U-25, Toledo,

ECHANICS-WELDERS
- COLLISION MEN

GOOD JOBS and
Mighty GOOD PAY

Earn bir money now! Our graduates report top wames.
Many in defense work recelve deferment. Many in army
get special ratings as trained mechanies and welders at
higher than regular army pay. You learn by doing, No
text books. Praetieal work., Expert teachers. Personal
attention. Low tuition. Short courses. Check the coorses
you'd like and mail AT ONCE., You'll get our big, {llus-
trated ecatalog and full information FREE.

Check the Trade You'd Like to Learn

[ Complete Auto Me- [ Electric Arc and
chanics (including Acetylens Welding

Dhie.

Diessl) 1 Spray Painting
D) Auto Collislon [] Body and Fender
1 Metal Finishing Bumping
Ask about our “Pay After Graduation Plan™
[ [ T TR T P TS TR A ATy
AAATEER. o ermrrsrains R R S TR

Mail the above at once to

MICHIGAN

TRADE SCHOOL

3758 Woodward Ave. Detroit, Mich.
e e e ]
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The 97 Pound

Weakling

—Who became ““The World's
Most Perfectly Developed Man™

“I'll prove that YOU too
can be a NEW MAN!’

uste, ittt

KENOW, myself, what it means to have the kind of
body that people pity! Of course, you wouldn't
know it to look at me now, but I was once a skinny
weakling who weighed only 97 lbs.! I was ashamed to
strip for sports or undress for a swim. I was such a
poor specimen of physical development that I was con-
stantly self-conscious and embarrassed. And I felt only
HALF-ALIVE,
Then I discovered “Dynamic Tension” It gave me
a body that won for me the title “World's Most Per-
fectly Developed Man.™
When I say I can make you over into a man of giant
power and energy, I know what I'm talking about. I've
seen my new system, “Dynamic Tension,” transform
hundreds of weak, puny men into Atlas Champions.

Only 15 Minutes a Day

Do you want hig, broad shoulders—a fine, powerful
chest—biceps like steel—arms and legs rippling with
muscular strength—a stomach ridged with bands of
sinewy muscle—and a build you can be proud of? Then
just give me the opportunity to prove that “Dynamic
Tension”™ 18 what you need.

No “ifs,” “ands,” or “maybes.” Just tell me where
you want handsome, powerful muscles, Are vou fat and
flabby? Or skinny and gawky? Are you short-winded,
pepless? Do you hold back and let others walk off with
the prettiest girls, best jobs, etc.? Then write for de-
tails about “Dynamic Tensfon” and learn how I can
make you a healthy, confident, powerful HE-MAN,

“Dynamic Tension” is an entirely NATURAL meth-
od. Only 15 minutes of your spare time daily is enough
to show amazing results—and it's actually fun! “Dyp-
namic Tension” does the worlk,

Send for FREE BOOK

Mail the coupon right now for full details and T'll
send you my illustrated book, “Everlasting Health and
Strength.” Tells all about my “Dy-
namic Tension” method. Shows ac-
tual photos of men I've made into
Atlas Champions. It's a wvaluable
book! And it's FREE. Send for
your copy today, Mail the coupon
to me personally,. CHARLES
ATLAS, Dept. BM, 115 East 23rd
8t., New York, N. Y.

CHARLES ATLAS
Holder of title,
“"The Waorld's Most
Paorfoctly Devel-

oped Man.”

CHARLES ATLAS
Dept. 8M, 115 East 23rd Strect
H

ew York, M. Y.

I want the proaf that your sysbem
of “Dinemic Tension™ will help
make & Now Man of me—give me a
healthy, husky body and big muscular
development. Send me your free book,
"Everlasting Health and Strength."

I TR oyt i i
(Plexse print or write plaindy)
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Do you want

..to go to College?
.. or to enter a Professinn‘?

Such ar Acooumiing,
:IIE {,":.nkurl
]

Architecture, )
eaching, Soofal H-’D.I'l: Oieleggpai
Orprometry, Embaliniag, (..M.rppnd
- LI ]
.y get an Office I'nsltmn?
To ractically MTUST fndsh Hi Bel
B.B‘F“'le oan nmplaEa m.ll.‘ .Bimpll:ﬂud. High Hchn'oll.il’_,nu_rﬁ
,l-u B..I'.hRE tme at hnmc. ABT aa your and abilities
t. Eqgulvalent to reuiden'r. sohood work—
le‘h-brul'l:hiuuul gxaminations, business, industry.
Bt.a.n texta furnishied. Diploma. Credit for
llﬂld! mghud Bmfl.q mubjects |f desired, Low tultlon, ensy
terma. A sk, 1897 —enddorsed by sdues-
tora. Floksh your high nhno:l. sdueation NOW. Writa D.M!' 1

LBl Many Finish in 2 Years

B pmerican School, Dept. H345, Drexel Ave. at 58th 5L, Chicage, IIL

entlemen: Bond me n on eovering spee fi=

: Clentle Baond FREE informati e lal tral
ing In subjects LIJ.HHS.EU below. Mo abligation on my part.

] OHIgh School Couw ODlesel Engloneering

B Frccounting and Aud!:l-nl Obrafting and Design

B Oirchitecture and Bullding  [Liberal Arts

§ OAutomotive Enﬁlnwlnl OPrivate Secretary

] OBusiness Mo sdement OMechanical Engincering
OAviation LRadio ond Television

B OElectrical Enginecring OSalesmanship

B OFElec. and Gas Refrigeration  DBudiness Law

l Oalr Conditloning ORetall Murch:ndi.ilni

I

! Addresy

For Utmost Healing Gomfort

HEATER
Choose a L ACQ “isiésx

Harvoy
Caeklin
wayE

8 end
nmne for
fres Dok
= Jearnm
of Ansor-

ica”
st pri
all hxirms
er  linet

FAYE MOy

You
TWIF wiys  with 1
Lico.,  whether yod

have 1
whole haous tr
i1 LACD pric
deckdedly

. 1
Furnaoos, wnlgus becsusy heat be ||.|.-
I & constant flow—no ©on-T-on-
With hlewer, heat is forced into Tooms,
trolled.

Wi ot FURNACE

BH T 'l..il-EGl dealer todoy. Or, send postcard or Jei-
WRITE §2° pon, b

ders, many photos. Low Prices!

DIL BURNER CO.
Say pou saw it in Popular Mechanies!

1121 Unlion Avenue, Grisweld, lowa

20A

Now is the Time
for you to get into

DRAFTING

Learn At Home From An E
With lnduwt w-'.-r feverishly—the |!|=1d
EN is bigger than ever] Get
|.'11n n be‘lbl.r _iob 'm:L'h more pay and fas-
cinating, pleassant work. 1 will train you
at your home in your spare time until yom
are holding a better position as
D'eaftsman. !Jr practica t-r-. ning in draft-
ing -'1.'|:po ineludes p working eourse in Indos-
trial Designing raluable on new products,
tmproving, resivling and modemnizing—all
extromely  important  and rofitable 10
ﬂ—.|r emen. Write for full iI natrated de-
tallz and hooklet, Give your
Englnm Dobe, Div, 8337, I.Ihurmllls. {11

Al working t-:u:-'l!l
inclading drawing
table, genb to you &t
once—~furnished [ree
with cunrse

P MR ,f.':g;m LEARN J1U JITSU!
36 LU mois Poles Siu Sk natructny 25€

littls juh L1} Dfﬂn‘m‘lﬂ' " of hand bo
et Ve e S

e g0 4l
R atamn. T Men mrost b Ji JNeo a2 a
e J%M.ﬂ et
‘Wirength mesn nothing. Fear po mas, gen, kaifs, cbab,
8 A -ﬂi“llliill. AOD erﬂlrnc D-ld.:.. Seottle, Waih,

m o mumbers of preat alrs

AVIATION |/ bes o mimns e, o o i

tary ame prl\rn.t,e PINNeE el Mors a6l
0S| old—

n il md ever-widening opportuns

HE E n s Itbes—for trelned instrument technicians

=« « With nircraft plants; insiromoent

IHSTR “ HEH! manufacturers, air-lines, and in Civil
Bervleo at Army and Navy alrceaft maine

tenance depots. Clvil Serviee allows G
months raining as complets mbut“u-
'|.I.u|1 for @ :rmm experiones usally ros
Prep for this lInLI’.‘I‘\.-BI.IJI.‘
'imt'll-'rﬁlil III'v1|11'|t calling. Choiee of 4
tralnlng  courses—one &l bome sy,
Write American School of Alreraft In-
striments, Depl, M-132, Glendale, Callf.

MEN
More Than
Ever

Froctical, tested irslskog. Hn-:'m'd bT' E'ui-hl EREElenee.  Courss
imchndes Aute Mechanics, Diess) 5 oo Oneratiosi, Diess]l Power
Generation, Maochine Shop l'rnrHrr AL }lEl:‘I.ﬂl:‘I ete.  Flexiblie plon
a mewl specific necds of those with or wilthout ]-uh-n- kit Iarlﬁl
trade school in West qualliics you and helps youd get o good pay

'I'rn.lulumatlnnn nllcl'rl:'d o L. A. Earn room aod boand while lears nt.

keguest Free O
Dept. 12-PMA

Ill'l'lﬂllll. SCHOOLS 2ot<n:cie:

1 ¥a
il:l.\lll'u,_: nd yous
Ablss by punn.

wepa for i3

ko ¥ .

ops, meshsnio, |
L

Foofiler how,

WELIIL
it L Halh ¥
0Z  Clneimaatl, Dhls
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INVENTORS !

M HOW CLARENCE A. O'BRIEN

MADE IT £4SY FOR ME TO
PATENT AND SELL MY INVENTION 47

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

on request) TOLD HERE IN HIS OWN WORDS

T AM GLAD to tell the story of

how I got started on the road
to my present success, because I
feel certaln that It will be of real
interest and possible inspiration to
other inventors who are just start-
ing out.

While attending a technleal school
I became very much nnncr%rad with
the inadequacy of one of the tools
required in the course of m
As a result I concelved an
an Improvement which® I felt so
surpassed the tool then used, that
I was certaln other students and
professional men would find 1t very
valuable. I demonstrated it to my
friends and they were so greatly
1mi:mssad with its commercial pog-
sibllities that they advised me to
got B patent on it.

Actin immediately upon this
su%g'ﬂar. on, I wrote to Clarence A.
O'Brien, having been advised that
he was & reliable and com nt
reglatered patent atmrna?;b ollow-
ing prompt instructions m Clar-
ence A, O'Brien, I submitted my
invention to him for the urgwa aof
making a Erallminﬂr]r atentability
search of the Patent Oiflce records.
The good word soon came back . . .
my invention appeared to be patent=
able!l I belleve that this was one
of the greatest moments of
life. Armed with this assurance,
promptly flled application for =a
{:at.anl:-. As s00n a8 the patent was
hus pending, I was in a tion to
commence volume production of my
invention. I then arranged an in-
terview with one of the largest
manufacturers in the business, and
demonstrated the model to him,
slnes In the meantime Clarence A.
'Brien had secured the necessary
patent for my Invention. The man-
ufacturer was so favorably Im-
prassed, that he gave me a substan-
tial order. He was so pleased with
the sales results of my nvention
that helsnow reordering in greatquan-
titles, Other manufacturers caught
up the idea, and today I am supply-

““wE!E dﬂh gﬂf’ EN :

WASHINGTON,

DECEMEER, 1941

ing most of the market, and am pro-
tected against infringement by the
patent obtalned through the elorts
of Clarence A. O'Brien.

I feal that the whole basls of my
fortune may be traced to the
ntelligent, careful cooperation of
Clarence A. O'Brien In securing a
patent on my invention. Without the
nssistance of Clarence A. O'Brien, my
tremendous success would not have
bean possible . . . can whole-
h y recommend his sarvices to
any inventor who has an idea worth
protecting by a U. 8. Patent."

A PATENT IS YOUR FIRST STEP

If you would protect i;ﬂoumlt against
the scheming activities of unscrup-
ulous lmitators, & patent obtained
ﬂﬁgj B 1;3!]11!3]13 registerad patent
attorney Is & Very Necessary pre-
requlsite. Do not bé misled by claﬁl.m.u
that protection may secursed
by any method other than a T. B.
Patent . . . and do not run the risk
of obtalning your patent through
the services of anyone other than a
registered patent attorney. Clarence
A, O'Brilen 13 a ragi.?rta&r%d B:tant

attorney before the tent
Office, and iz qusalified more
than twenty years of actual patent

law practice to give you the kind
of service you deserve. Remember, a

patent . . . as such . . . is valueless,
unless 1t specifically protects you . . ,
by good clalms . . . against infringe-

ment by lmitators, Hvery member
of COlarence A. O'Brien’s staff is
completaly gualified to help in giving
you every service that can contribute
toward patent protection. d

DEFENGSGE
INVENTIDNE
Inventions whizh
e T
ored ol wulus ie
Natinns] Defense,
wre  piven apecial
nitention, even o

CLARENCE A. O'BRIEM

ting to proper
mslboribiss.

c.

Registered Paotent Attorney
before the United States Patent Office
Dept. 1M1, Adams Building, Washington, D. C.

PATENT GUIDE AND

RECORD OF
INVENTION
FORM

Plon=e send me yvour A5-Poge Poatent Guide sand your
epecially prepared "*Record of Investion” form FREE.
Thiz request does Bol obligats me.

21A



Rack for Wall Has Sawtooth Edge like a collar around the upper part of the
by Heels straw and broom handle, slipping off easily

AT L B when needed, and just as easily snapped
back on where it takes up no extra storage
space, It comes in various colors.
Y6
) L 5 &
Hand-Cranked Steak Cuber
Tenderizes Meat Quickly

' Feed steaks into the slot at the top of a
little  hand-operated machine, turn the
crank and the meat comes out perfectly
cubedy The stealk cuber is built on the

A 4.{;-{.?_&'.*1- Laad—

*

Shoes can be placed on a “nonskid” wall
rack without fear that they will tumble off.
The upper edge of the cross bar, on which
shoes are hung by their heels, is finished
with a row of fine teeth somewhat resem-
bling a hacksaw blade. However, the points
are not sharp enough to damage the shoes.
The rack may be screwed to a door, wall or
baseboard in a spot where it will be out
of the way. o

I

Broom Wears Its Dustpan
Like a Collar

Dustpan and broom travel around to-
gether in a convenient combination for the
household. The molded dustpan is worn

-

conveyor principle, working swiftly and
efficiently. Any kind of meat may be used
and it will handle slices from a quarter
inch to 133 inches thick.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS
| wall shoe rack
A, B Corlson & Co., Aurora, TIL
| 1 Dustpon on broom
3 Carson, Pirle, Boott & Co., Chicago

y, Steak cuber
Cube Steak Machine Co.. 2 Northampton 8t., Boston, Mass.
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HERE IS ONE OF THE MOST AMAZING

CHRISTMAS OFFERS MADE
—"\ TOPOPULAR MECHANICS READERS

EVERYONE 55" scusicual Movey Swving Oppoesity

A notonally-known manufacturer has Just introduced a brand new
fountain pen, it's the popular shaped model, backed by a guarantes
of lite service, having most of the features lormerly [ound only on
high-priced }m::s. Yet through special arrangements, this nationally
adwertised fountain pen with a perfect matching automatic peneil
in a beautiful gift box is priced amazingly low for quick intro-
duction. Regulation size, {t's a real beauty. It has 14K. gold-
plate deep clip that meets army and navy regulations . . . visible
ink supply gauge . . . 14K. gold-plate velvet smooth pen point
that writes bold or fine. To fill this amaring fountain pen just
use the famous push-button filler. Instantly your pen holds
encugh ink to write thousands of words. The barrel is the
new everlasting simulated pearl, beautiful and strong. You
hawe your choice of a variety of popular colors, Here is the

sensational part of this offer . . . read every word, please.

g

SOLVES
YOUR
CHRISTMAS
GIFT
PROBLEM!

Everyons can usé
this beautlifol
matched pen pnd
pomcil sedf I ls Lhir
ldesl gife, compar-

For o Wonderful Guaranteed Foumtoin Pen and
Pencil Set Like This You Might Expect to Pay
%2...%3...54! At Even $5 o Year or 50 Ago
This Amazing Pen ond Pencil Set Would Have
Been o Real Bargoin

S0 when we tell you that the coupon entitles you to

one of two of these nationally-known, radio adves-
tised Push-Button Fountain Pens with the matching

511 2
::E,_m: automatic pencil for only ‘5? each set you Ikh.ﬂw this
meTvi iz one advertising bargain offer you just can't
Pk il pass up! If you don't have a fountain pen and
':l__;"gl__,f"'zm :.-J:II1::.;1'I pencil set now, this 15 your chanee to get one for
the coupon REW. only $1.00, If you do have a fountain pén now,
today, while you can always use another. It makes an ideal
the special gift. particularly for Christmas, Clip the cou-
f::." EWRRL pon and mail it to the PEN MAN today.

-

Extra FREE Gift Offer!
If vou act mow, today, you cam obtain 3
beautiful [ren A weil sets, in h,a.ndwmt
gift boxes for Christmas givinz. a big
£3.00 wvalue, all for only $2.00. You nrdgr
2 sets and get the third set free. This
offer is limited. You must send the
coupon while the supply lasts. Act

Sold on now, Makl the coupon today.

Guarantoe

CLIP THIS COUPON
TODAY SURE!

of Life Service

SEND NO MONEY!—JUST MAIL

THE COUPON TODAY oy e . | FESE T

Pay Postman on Guarantee of 1009% Sotisfoction . .. ..

Send heand wew push-bation Fountaln Pens, wilh

cfect malching auviomatke pencil il bhoses

will ¥ his fri or Yﬂ"' MUHE Hﬂ:k - . LT J:!hm:l\lllill melaw. On nErvel |“':\'||l 18opHEiE
11l you mocept this Fndlﬁ challenge? Send for this omazing valos foun- amount ples postage wills POsiman on wisdersissd-
taln pan and pencil matched set on ten days’ trial. Are you willing to be g I ewn return sobs dn B0 cays and et tEy

money back.
O Send One Pen and Pencll Sot for §1
O Send Three Pen snd Pencll Sets for 82
O Manr's O Lady*s

OLOR1 Green. Cray. Prown

e ;. Red, Block.
(TF Pemilianee Eccompanies this conpson U e Mamn
pitys all frostaEe.)

convineod that » gunranteed for life fountakn pen sed & perfect mastehing
penoil, in o hoodsome gift box, need not be expensive? Clip the coupon wmd
milll it today. Send No Money! Deposit £1.00 for esch set you order, plus
nostage charges. Inspect your pen carefully. See how easily It fills, how
wobderfully neat [t writes, I you dont agree you've made o real fountain
pen discovery, if you aren"t so prowd of your pen you want io show [L to
everyons, i you ared’t 100 % satisfled, simply retorn the set within tes
duye nnd get YOUR MONEY BACK for the asking! Remenmber, this is &n
fudvertising offer only. Costs nro rlaing! Act rlght nway. Clip the coupon
« o o« S0nd for your beautiful, gusranteed push-botton fountain pen and

perfect matching poncil right now, The price ls only £1.00 for the set, C.0.D, SRR 4 34 R A W T i T
THE PEN MAN, Dept. 331, 207 N. Michigan, Chicago, IIl. ! oo ... . T VI Wi
ODEN s oo w5k Tew

O
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DRAFTSMEN I 0PPORTUNITY TO EARN

B i

$1040 WHILE LEARNING

Rvailable to Students Through
Cooperation of Milwaukee Industries
A most unusual offer G0 qualifisd men
‘who must earn fultiom and part of living
expenses  while preparing f(or cerecr as
Adreruft  Teehnlelan, Draftsman, Eleelra
Techniclan or Welding Technician, Clwoose
any of thesa four up-to-the-minute praciieal
eourace and train {or work In vital defones
indusirles, A few mors *In Bervico' [el=
lowships offered Ly eooperating Milwaukes
&, S-manthe couarses im Alreraft or Are
Write now for full details and ¥our copy of
: planes, machinos, guns, tanka, bride “Career Bullding without obligetion. Mentlon course desireil
all =tort r?“d ﬂ}n dmrll.rlirm hrﬂ!-nhl.._ ::- i}'n no wum th MILWAUKEE SCHOODL af ENGINEERING
every good deafteman hos & fine o BE, more AT 2 3 " Milwaunkos, Wis.
are nesded NOW. The pay iz good amd the opporiunities FEEAERLA W iy ST L
for advancomoent great.

Learn at Home in Spnre Time EN GINEERING PG VEARS

for more draftsem
the job cai”
11l plats are drawn., B

L &Lart
dlnga, o

Begin npow o turn =spare hours into money. Be a deafismon, 0. B Degree courses in engingering: Electroeal, Civil, Cleem,,
the connecling link between o mechanic and an eaginesr. Mechinnical, Madia or Asronaucical. 1 ¥r. Mecl Dirafting. Ap=-
Enjoy the wonderful opportunities for promotion thay exist proved by Cirll Aerooailics Authority, participaclon in Pllat
now,. Mo experience oF artiatic talent iz peeded. You don't Tralning Program.  Large industrial center.  Prep coursea wilh-

have to leave your present jobwhile loarning, Use space Lime, out extrs charge. Esrn board If desired, Low tultion. Enter
. Diecember, March, June, Beptembaer, Wirlie far Caraleg,
Employment Service Included LI Lo oo Bt B i B
HNICA E
Slisdesls whe ke aur home aludy drafiing courss are entigied | NDIANA T Ec c L co LLEGE
to our empleyment service without exira charge, We are in
constant touch with mamy great firms needing men, and in tlmes
like these Tndusiry weleomes applleations from American School
adwvanced sradenis and gradustes.
The ol moition cost s low ond the monthly paymonta see
eany, Write toecday for free bulletin eutlining sor Instruction

amsl miving you the defalls of our select|ve oEployment service.
Mo ohligation of any kind, Write (oday.,

AMERICAN SCHOOL 'y

Draxal Avenue at S8th 5t Dept. DD945 Chicago X L
= L3 A * + I

o | Nashville Auto-Diesel School, Dept. 75 Nashville, Tenn.
% THERES
PLUMBERS rz:
STEAM FITTERS = MR Z.128R 4

T |
bzar

s Beated durmibeer. W pay  yeur fave io

fsnced
d e L
L

Audels Plumbers and Steamfitters Guides | 5100 st heme cilos mo siLh G cniis § ) B 6
4 vnk.. ss Bead noms and addrean for free dainile T—

A practical, illustrated, | RAYE BURNS SCHOOL, Dept. M, Box 3533, CLEVELAND, OH10

Reforencn Library an
Btudy-Course Tor Master
Plumbers, Journeymen
and Appreantics Bisam-
fitters, Gns Fitters and
pers, Bhest Metnl Works=
are, Drsughtsmen, Mas-
tar Buildern, Enginesrs
sl all Building Trade Sta-

. Nailsnal Baking Instisate annousces n mew home siod

dents. This valunble st of q_-n:n- (=) -nummnﬂ.l.:(l: Ill‘li"‘tld Bkl m'l‘r r:‘iur\-r:rlnr-.'- (1]
] stry Mearly eraeminn-prood husnss O
baody, pocketsise Guides | julpeicy io moem, Merhy s demesooprogd biomes, Sop
explains in practicsl cos- Send for free Booklet “Opportanities in Comm Haking'™
eise langusage and well-done and reguirements.
illustrasions all the :.u-.in:im—i_ | Mational Eaking Instituts
vanoes and short cuta af 1318 Michigan Ave, Dept. 1358, Chicago, U. S. A.

FPlumbing and Heating trade
on maodemn practios, Con-
taing carelal, detalled instrostions

on how to Brure and sstimats varions jobs, Use FREE COUFON below L
o i, St et e st vick Short-Cut Mathematics
INSIDE TRADE INFORMATION ON: COMBINED WITH
o, et it o og bias: Toe et | NS e il
TNl aEhema [ L. B Tl E—=<1T08, D] [
brass, lead, tin, antimonsy, etd, Hﬂo:'tm:nam—tqlvuf-nd—phta- Eanita- fﬂﬂ'ffﬂ'ﬂj Mﬂéﬂlﬂfﬂ’f ﬁwf;ﬁ:ﬁ'd(
o B, e e oot Sork. Foughioe
B Lipe Bctiags, soll ploe, koo,  ieting, vatiatey. | MEW 2-in-]_readin I Mo learn th
B . A, e, e . h e o sanis. Claiaies Dhess |  speedy, anplified vyseem of ulcu!:!;?u?:w p i
m#nl werk rmm methodn :Bnu.-lq:u;"-t'lu;. lomil busreing. Welding, ¥nrious wabds, me, enpinecrs, acooanfants, “masier minds” om the
meileala, ksmithing, {orpes, tocle,  Alr Conditioning. 4 Nganes by 4 ﬂﬁ
i Ly

S A =y . maltiplication;
le, microenier, kogarithems, wood

sfage. Learn easy way Lo maltipl
un-E wilh '.l:lir Jﬂlrﬂhim'&r

THED. AUDEL & CO., 49 W. 23rd 5t., HNew York City I:T-f celumay ol ﬁnu this lightnisg skorc-ost method,
sl " fi hissepower, alade

1 ﬂ"ﬁ"ﬁ.‘fﬁ"“’%?&f ".E "1'I :l:lthri“ Ldi.f.:.a'? B X mesure, pusdles, elc. eic. Large illostrated volume com-

: I:H.h!r‘ihur‘ will refurn, them. Mo rrbb.'lhinn [ eie with answery, only $1 poatpasd. Satislacteon or sefund,

1 am satisfod, rmaze [riends with Four S -bie mealsl powers,

detalls . .. mail coupon TODAY!
HELSOM 0., 500 Sherman St Dept. M300, Chicage | [Tl

MM, aerrassaa srsa s an s s a s R R g a R

2 5 " . 1
I “Sihee L] and
TR - by A bR R R b b Ikmﬂulw:d_l'rged_m:_- aleaul 5 N;{nft alisfiatiia = :
Decupslion cvasiassuis s s s aE AR T E B AR, Im________________' _____ i I 1!_ %
BN ; L e R e e b B e b R N !
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THESE FREE BOOKS ARE FOR

INVEN

AND OTHER MEN
WITH IDEAS

i“We're only entering the great period
of inventive advancement’’

—says C. F. Kettering, Vice Pres., General Motors

OMETIMES we hear people say: “Well,

there isn't much left to invent.” But
Charles F. Kettering, Vice-Pres. and Head of
Research of General Motors, who helped de-
velop the self-starter, Duco ‘and many other
outstanding inventions, DOESN'T THINK
THAT AT ALL. Just a few months azo in a
published statement, he said:

“If we had more men working out new inven-
tions, we could snap out of this depression in no
time. Our return to nermal times depends on
new manufactured products that will cateh the

urchaser’s eye, get him to buy and thus start the
}:nll rolling. WE ARE ONLY ENTERING THE
GREAT PERIOD OF INVENTIVE ADVANCE-
MENT.®

Many Little Ideas Have
Big Commercial Possibilities

Bama af the world's best loventlons camo from men who didn’t
voasider themielves inventors at all. The telegraph was Invented
by a paloter, the typewriter by a farmer, the band cameras by @
bank-clerk, the #igck ticher by a dentist. O look at sowal]l in-
venflons,. A husband moofleed his wife bending o hair pln (o
make it stay put, That gave him the |des of the crinkly hair
pin, Ope day g golfer got the ldea o make 3 wooden tee, Now
woodlen (oes are sold DY the milllons every year, There dro many
glmllar examples in inventive history, Thag is why we say that
the books shown here are for TNVENTORS apd Oiher Men with
INEAS, Whether you m_n:-ldrr yoursell an Inventor of not—if
you have an jdea that will make momey, save time, save laber,
or glve pleasure—ilnd oul bow you can protect Four rights to jL

QOur Business Is to Help You

For foriy-ilree years, this organization hea becn In 1he business
of helping inventors. Bome of their ideas have involved com-
plitited mechaniama; others have
been dbinple 1ittle Il'tlfll‘-.l. like n
can opener of & new loy. Al this
has given uwe a wealth of experience
to i for your beoeflt. Here in
Washingion, we maintsin o large
staff of experienced Patent Bpeeial-
fsta to glve you poompl aod espert
service, Chir fees are low, and If
dostred . we help you with deferred
payments, But first, find out
exaetly what to do te protest
yoursell. Send new for your
FREE copies of the books
shown above.

1941

DECEMEER,

THESE BOOKS
TELL YOU:

Heow the PFatont
profeel
Blimple steq o
prremnpdly, withot cost, to
clalm your rig
idlea Kind of
model  needec

it compon below,
Get that mueh done fos

VICTOR

EVANS &

Co.

Registered Patent and Trademark Atterneys I
Main Office: 410-P Viclor Building, Washington, D. C. .

Plttshurgh Office: 521-N Empire Bullding
Los Angules Office: T38-N Security Bullding
Rush by re:urn mull. FREE copies of your books,

“Putent
“When and How 1o Bell an Tnvention’ alas
Important EVIDEXNCE OF INVENTION FORM, T wani io
Enow 0f 1 can quickly aml safely commercialize my invenbions,

Name..
Addres......
City or Town.

Protectlon™ mnal

25A



FREE 'Try-1It-YourselF-First TEST

demunl‘lraias YOUR liking & Aptitude

ﬁ PRACTICAL EI.ECTRICITY
-
=

Doa't plek your life's wark blindly! Fied out
first I you are Aited for Electricily aml, ir
this 13 the work you will like. Electriclty offers
unlimited oppertunities for amblileus men, If
you're Interested, 1'11 ssnd you & unigue test
ahaclntely FREE. TYou can complete it in one
erening amd, learn whether or not, yea will like
Electrieal work., When completed serd U to me
for grading, I'I give you my opinion, if I think
your work shows promise of development.

STEADY WORK—GOOD PAY

that's what Electricity has to offer
and TRAINED men usually Get Preference

M henk s, B pmetically every 1l|dun!r_r. are nwonded o nEEn

"F "1-1-n-ur" El:q:.;ulu? This wital force keeps all indistry movinE.
Whrlhﬂ youl're Interested in |l|'|.:rl|1|ul.‘l mansfnciure, service, fains
tenanée of repalr, there's always a Letler job up ahead, |F you're
Trulmed,

Over 30,000 Graduates

}hL 110, M ghan 0,000 men have 1eurru-d Practical Elveiricity

o T Sy of Bhein jiodd good joha wday.” Mury are i business
!ur Alemae]ves -t'm||lluu.':l1z othern.  The ume raining that these men
recotvid, 18 avallable to you. And }'Flh Like tlwem, enn

Learn at Home, in Spare Time

By ihe LT.I. method, you loarn in your spsre time, right st home.
Artual projecis are assembled Dy oo our work s Inlllﬂﬂun'ﬂr‘
mllr-lmt lnd p;null.-i h_:r practical tl'l.l:'lm“ﬂl'ln This *‘Learn by IMtag™

FREE TES

—sent to men over 18. 1
furnish everyihing FREE nnd
gend it, paosiage prepaid o

:.Ilur hmmlr' YOl aloia’L Fisk
a punmy. The test kit consists of wi washers mnd other
materinls, hmfmhLInF it will niso lhwlﬂu JHI-' eaky (L L& m leacrmi
Electricily I:_q- L.T.L wrirld-farmoes, It-Youarsef** wa
rEmaTber it and

you' I -rnd it to me, when assembled, 1l grs
send you @ n'pvurh Send for i1 today. Wrile

Chief Emg. Howaord, IHDUSTHML TRAINI.HG IMSTITUTE
2130 Lawrence A Chicage, il

I'll Train You

INDRAFTING

until you have a
GDOD PAY JUB

of joha :.|||| will o in tls

paid positlon. and train you until
o nre  competeit,  experieneed
soliding swch & position that 'nlll
mean ndvaneement aml pay raisea
sa deserved. When competent will
recommend your practical work ox-
perience s references, No nesd for
previons training to start with me—
and lack of higher ednention shoald
not hold wou back. Ton can pay
monthily for your practical training
from an engineer: the cost b8 renson-
able, Write today for full illns-
trated details lnl‘.l hooklet, e
your ags fo get reply.

GET THE FACTS NOW!

All mllrlunt tools
FURNISHED

Professional drawing Instro-
ments, all working tools, also
fdrawing table fornished "with
tralning. Btart in right now.

| ENGINEER DOBE, Div. 3379, Libertyville, .

I Please smd me training facts |lr| “Tiratting and Tndustrial
1 Tm:u'né;]: Alan aid wmﬁml list of positions for Idaltsmen
i and Deslgners Wanted,

= Adidress ... L e
| Town e el e R

5
=

New Wav to Improve YOUR
R EHI

Iull\.-u I.I

efleciive
e

Eng-
advans

more than yow will

your English through

turrecling invention.

IF ¥ou are sver eml
L

EaYE
melf.

akies Im ETRNLTNAT,
Lhis now
L]

w. Hend for it Aew. 1§ is §
ODY SCHOOL OF EMOLISH
Rochesier,

L

For i Day. Reading
-!."“- i onay Ihhrll- .i.:tupl. Crivns Cases
Fow Al o

L 1) & =]
srature will be send

GiveltCo mmanding Power!

Hn‘:’l-.‘l.n]'r}nur:ru aking orsinging voles ||fqujl.n|hm 14
weaknees, Nof wilh ord inary legsons but by scientifically
correct silend and special voonl exereises porfectad by
famoqs teacher of man E groat speskers and singers. Gain
.l'nl:h in your own voies; Enow its full volome ; how to control Bt

FE | f-rltu tn!;lﬁp e, ...fnr oy Imteresting, Laspictag Vodos Mook
nn
Iulr- [ b

may acituslly poesesy A powerfol, coavineisg

v are imiler 17 have parent asgn request. for lerstare,
PERFECT WOICE INSTITUTE, Studio 1353, 64 E. Lake 5, CHICAGO

EARN AVIATION

iI'H LOS ANGELES s Natien's Aviation Capital

Huge |neteiss tn Los Angeles aviation scilvity has
PR ettty Bt A e e e s
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TOUreE oe for [res 04 page calabsd. Flale ses.

TICALIFORNIA FLYERS

!-'I:Hdﬂl. OF AERONAUTICE DEPT. em.1a
ANGELES MUNICIPAL AIRPORT, INGLEWDOD, CALIF,

Splendid opportunitivs, Prepare in spare
11rnr. Easy plan. No P“ vious experiencn
e, comman seheol edurcatlon suMekent.,
Henﬂ for free booklet “Opport unities in Phio-
tography™, particulors and requirements,
American School of Phetegraphy
131F Michigan Ave,, Bept. 1359, Chicagse, 115,

buys Back Dated MAGAZINES 5¢

Largest ssariment of FICTION. TECHNICAL,
ART in both Domesile & Forelgm, Also a com-
Fir, Send
CICERONE'S MAGAIINE &
Y.

5! plete line of USKD & NEW Books on Geslogy,
Avenud, Wew Tork, M.

Chemistry., Physies, Engineering, Law, Naval, Technieal,
tue for Cotabes,
BooR CENTER,

15t orderi.
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an vnpublished tale

MONG the ancient Greeks, a
story known only privately was

called anekdoros, literally .
meaning “‘not published.”™
‘The word was formed by [/
combining a, an, “not,”
and ekdotos, “given out.”
From this comes our l
Exnglish anscdote which
origmally retained the
Greek meaning “unpub-
lished narrative,” But
many intimate tales are now
frequently published and the word an-
ecdote has lost its original meaning. This
is one of thousands of interesting word
origing given in the unabridged Merrinm-
‘Webater, WeBsTER'S NEW INTERNA-
TiomaL DicTiomary, Second Edition,
‘This great reference book contains
600,000 entries—122,000 more en-
tries than any other dictionary.
12,000 terms illustrated:; 3,350
pages. At your bookdealer. Write for
free booklet of interesting word ori-
gins. G, & C, Merriam Co,, 748 Fad-
eral 5t., Bpringficld, Massachusctts,
Advt.Copyright, 1048, by G. & O, Merriam Ca,

THE GENUINE WEBSTER

WEBSTER’S )
NEW INTERNATIONAL

DICTIONARY
Second Edition

AUDELS Carpenfers
and Builders Guides
777 Aavols.$6
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Inside Trade Information Onz  Foies i FALE COU
Hew to use the steel are—How to filo and et
saws—How to ':ll-'lIH-"}:mil-um—Hu-w to use m
miitre box—FHaw to wse the chalk line—How o s
rubes apel gcales—How to make jointi—Carpentens
mrithmelic—=2olving mensaratbon proliletne=—a.
timaling sirengih of timberr—How to set girders
and pills—Haow 16 frame houses and rools—How ta
entimate cosle—How to build houses, bares, gar-
&ged, bungslows, ele.~How o mad and draw
plans—Dirawing up epecifications—How to g1
eavale=—Hew to use seitings 12, 13 and 17 oa tha
wiesl square—How to budld heisis and seaMoldy—
hylighte—How 1o build stalrs—How to put on
interior trim—How to hing deots—How to lath-—
lay How to paint
1

THEQ. AUDEL & ©0., 43 W. 23rd 5t.. New York City

Blull Audals Corpeniers Bulders Gubden 4 vela, an T daws’ fres frial. 17 00 BL
!il'm remit 81 in T daye, s !ugao-lur until 38 jm pail,  Otherwisy 1 will petuss 1hem
o obligation uzless 1 am satieded,
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|GET A GOOD JOB IN|

YOUR
WELDING
OUTFIT
Furnished

| n.l.lal

PRACTICE ON YOUR OWMN WELDING MACHINE

Without an extra penpy, you get this complote new henvy
:lutir Industrial WELDER . . . ready to plug inio light
socket . . . complete with oloctrode holder, welding cable,
ground cable, ‘Ill-'lmﬂd wlamp and generous supply of wold-
ing rouds, broeing rods, earbon, ele, This General Purpose
Welder works on iron, steel, cast iron, tia, hrnss, bropeso
and other motals,. Yoo con weld bumpers, fenders, bodies,
frames, evlinder blocks, ete. Docs farm, factory and home
repairs. Withoul previows welding experience, othora have
made a8 much ns $10.00 4o $15.00 & doy in repair jobs.

The WELDER Is the ““Man of the Hour"

The WELDER s helping to win the Battle of HNatlonal De-
fensc. Welded ships sre lnunched faster , , . cost se mach
less to hulld than the older type. In fact, new shiphudlding
yards will wald at least 90 7% of their ships . . . bocaose
Walding makes ships speedier and hettor, Welding is also
revolutionlzing the production of hombers, pursuit plames,
Rlﬁd Fr-'lctif!l'l-th' ill other types In our ragidly expanding
oir  force,

There’s GOOD MONEY In WELDING

The Welder has plenty of opportunities to make money in
raphdly expanding pescotime industries right in his own
home town, Welding is being wsed more and more to refir
automaobile ports, farm equipment, building materiols, ote,
In fret, Welding offers an excellent opportunity to get into
Business for vourself ot litile or no initial outlay. Masnu-
Tacturers of Welding equipment are glad te sesist you in
Eetting staried,

Get Started at Once at Home!

Learn on Genernl Purpose Industris] Welder [lustrated abeve
—nupplied 1o yod ss part of your Course.  Use this Wobding
oulht to eaen while learning ai Isoene,

F nE TRIAL WELDING LESSON

L THIS COUPON

CHICAGO TECHNICAL COLLEGE i
|
I

S-801 Tech Bildg., 2000 %o. Michigan Awve., Chicage, T

Mease send me without obligntion  free Indormation, Including
Free Trial Lesson sod Industrial Welder Odfer, on how to prepare

for & Deifer paying joly in WELDING.
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R |
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BOOKS SENT FREE!
ON APPROVAL—5 VOLUMES
BRAND NEW EDITION
Omnly 15 minutes a day with thoso

WONDER BOOKS can propare
¥ou for & good drafting Job. Draft-

For Beginners

Ing from simple stralgot Hines to lm-

or Experts portant compiex plans. A step at &
Writtenso canunderstand  timel Bullt especially for beginners,
every wor well known  for men with only grammar achoal-

Dﬂ ANER IHWHTI"

THETH.
s i ing Ing. Draftlng room proctice, PLUB

ENGINEERING, mude easy and
over 1600 ea, hundreds of  ciear 400 pages on toal deslgn, over
Blaeprints. Rﬁh“:ftf;gﬂ diss 300 pages on machine design. In-

Fepioe ¥
cludes spocial volume on bluepring
ﬂﬂlﬂr 1uh In mﬁ:ﬂ];:_u cal ding with Full sise asunl un-
tion Mueprints, some 20°7x30°7,
well B8 gquesthon and Answer muubu.

Big Field » Big Demand « Big Pay
C‘,ﬂm t draftsmen are urgently needed In all manofastaring ]M
Bgai & e

TH.00 m 'H'HI the nnl
DRAPTIMEN  HAVE P AN

MENT. Pleasan lamnu.una: m::r:. sy to ]mm and do. Learn
gulckly with these kn—aend coupon [of s seb and ses for yoursell.

A pear's eonvulting sereice now piven fo all bupers of thiz
Samows epclopedia of drafiting.
AMERICAN TECHHNICAL SOCIETY
Publishers—Home Mr {:ouru-

L]
American Technlcal lulorr. I'!-nl.-Ml-l. ﬂ-ilﬂﬂlhihuﬂhlﬂﬂﬂalll

usa If you m.u.!l coupon lm=
msdlataly.

“%I:-Irl:.ﬂrd:.::ﬁ’ Hn.nrl.le I\' ) "h I |'uru- nrH.:dl'n TEM-“;
L A, e

R R E N R R R R R R IR N AR AR R NN R da e

mitmch istter stabing ngw, occuphiion, smgdopar's Bame and nddress asd
2 nf Mt 18REL G DUEMESS MAR a8 & TATSTARES,

QUICK WAY
T0 LEARN MUSIC

— play any insfrument

&F A REAL thrill out of musieal

Play the musieal instrument
you like best. Start right in with
gimple tunes. No tedious, old-
fashioned drills and exercises,

It's ensy ! Evervthing i= in print
and pleture. You see every posi-
tion and meve., Thousands have
been amazed at their progress in
Jost a few short weels, MNow
they're sought-after guests for
every party| Don't miss out on the popularity that is
rightfully yours!

Malil coupon today for free illustrated Booklet and Print
and Picture sample that show how eszily and quickly you
ean learn music at home. Juet check instrument that in-
terests you, (Instruments supplied when needed, eash or
eredit), T, 5 Behool of Muosle, 712 PBrunswick Bidg.,
New York City.

FREE PRINT and PICTURE SAMPLE

U. B. Sehool of Musie, 712 Brunswick Bldg.,

M.¥.C.

Please eend mo Fres Booklot snd Print and Pletors Ssmple, 1 would
(Do you have instruiment ... ]

Ltl:ulllu
Other instrument

like to play lostrumeni checked lselow,

Flana Aeeordlon
Violin Saxophone
Buitar Mamdolin

Nami...

Learn bwrire SIONS& SHOWCARDS

Be the Sign and Show Card Man in Your Town

Have your own business, profitible every month of the year.
Everybody needs signe, HStart at home, Be your own boss. In-
terosting, light, plensant work. Experience unnecoessary. The
quicker ¥ou start, the sooner your profits hagln.

Hew Method of Personalized Instruelion—Leaii ol home, with nersonnl
beip mnd su EII:IDILI- from ﬂ.}wri. ieachers,  Slart earlng Sfer AIes
fow lumsons, Write boday for full information.

MICHIGAN LETTERING & POSTER SCHOOL
2021 W. Grand Blvd., Dwtrolt,; Michlgan

— umREI"HIGERATIOHﬂ HOME

HII!i_rIml, and

] g In fovw velumm—ssri Suniply sare—kurty st
Ay uth-r—l-d- nl\. Bead caan --u- e
e bl e pee e O i, m—-* rufundsd | Booica
i relurned -ull.nlh fin dare.  Wrils UEIHESS NEWS
PUBLIBHIMG O, Dapl 30, 300 Cass Ave, Detrai, Wign

Hamd for FRER falder describing sdber beabi
on rfrigemation amd @ir  comdatigming

Regain Perfect Speech, If You

STAMMER

Every stammersr ahu:m‘ﬁd hn“ tha E!l‘ 2RT pqabmt “Sinm-
mering, (ta Caiise and Correction,”  Hont free to stammerers,
It dedoribes the Bogus Tindt Methiod for the sclentifln correo—
tion of stnmmering and stuitering, Method soecessfully sed
at Bogue Inacitute for 40 yenrs—ainee 1001, Endorsed by phy-
Eelahs. Wrelte for full |1|I‘|:||.‘h1|.5rl1|‘.|r|.. Mo abligniion, Ben|amin
N. Bodgue, Dept. 1333 Clrele Tower, Indlanapolls. Indlana.

-STATE COLLEGE

B-S- Degree in 24 years
World famous lor techpiel 2 sourmes in
Civil, Eleetrical, Mechanical, Clhemical, Radio,
.ﬁwnmullcu.'l I:.n.:u:ur]ng Bnmn:ﬂ.n'tﬂ.h‘un.
tiom and Aecounti paratory department lor thoes who lack
roquired high schoo woe burl I-thnm-l courses (36 weeks) in Surveying,
Dernfting. Tuition, living ‘costa law. Students from every state and ml.n:.r
foreign countries. ear. Gradustes sucorssful. Enter Janum
Mureh, June, Beptember, Write for catalog, 4121 l.‘-llhll'l'l.. ANGOLA, IND.

SUCCESS OPPORTUM Y
Do You Want to Get Ahead?

EMHGIMEERIMG

HOW b fhe thme Ea gel 8 beiter job. beiicr pay.
knowliedie n.lul culiure thot epell happiness, sues
cess.  Hew [ ||£ 1m4a

itsLive, simpelifi
mn.u'hmurlm.

Blusiratind calaloy of auther-
aul ooks o0 sviation, accounting,
Enjglinls, radie,  history,
machine =hop work, Sponisl, soefo-
l'l:1ﬂ'. and @ hunrred ofher Sl e,
3 used, ne low m8 dfe, paosinald,
Wloney h.w‘k I net satlsfiedl. Wrile for FREE
chtnlefr WOW,

HOME STUDY BOOK CO., Dept 1H2
1281 So. Wabash Awve,, Ehicage, Hil.

Our hame-study training oy qulakly for
luisresting necssaary joks in fraseporintion, We help
nse g |||. or redund Lunth.n. Sany pd -

3 t:mnn. 1'.|n. aimi marm mp g0 FLEE par monik ples
& [ L 1-r| -t-hn- 'F-thllMd ({TES

Div. Y. Bulals, M.Y.

in 8 weexs
1 WILL
FINANCE YOUR TRAINING

Prepare for opportunitles in Radlo by B
weeks of practical shop work in the great
Cavne Radio Shopa, on real RADIO equipment.
Wool Jdon'E nu.-c'l wilvimced ediicatiol of eXpeience,
Free Emplovment Service for Jife. Many earn
while learning. Maill coupon today for free book
which tella wou how hundreds have become sibCcsss-
ful Hadio Men nfter taking |:|'|.||' craining,

H.C.LEWIS, Pres., RADIO EI'U'..I:HIII Electrical Schoal
200 5. Paulina Il. i Dept Chicago, lilinsis

Send Free Madia Book amd fncts, Tell me shout
your ‘“Pay-Tuition-After-Graduation” Plan,

HANE.

ADDRESS.

Oy ATATE

i}

Say wou saw it in FPepular Mechanica!
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AVIATION
CAREER

OffersYou A
A GREAT !'ll'TIIIIE'

Complete Aeronautical Engineering or Mas-
ter Aviation Mechanics training in the heart
of the Aircraft industry. Graduates obtainin

immediate employment. No flying involv

Aviation's foremost school: estab-
lished in 1929 Located on Grand
Central Air Terminal. For full in-
formation, address Dept. PM-12.

CURTISS L‘ WRIGHT
Tl TECHMICAL XY INSTITUTE

GRAKD CENTRAL AIR TERMINAL
GLEWDALE (LOS AMBELES) CALIF,

STy ENGINm

With A Chartered Educational Institution
Conducted by Corrospondence
IINEENING: Electrienl,  Civi
= s DL

€ an ARTIST!

Leurn at hume in _}"D-ur spare time

'."I. T
FRER

Fruft'* de- 1

coUpon Loday,
]

T
trod g
ire

We Will
Send You Our

FREE
BOOK

“HOW TO PROTECT
YOUR INVENTION" and
Invention Record Form

Our laws favor the Inven-
tor who makes a dated
record of hig invention, and
who is diligent in filing his patent application,

You owe it to yoursell, if you value your inven-
tion, to make an aecurate, dated, and witnessed
record of your invention, and then take atepa to
apply for a patent just as quickly as possible,

PERSONAL SERVICE

Henee, our service can be imporient te you: As goon 28
you wrkite ug, we setdd, by return mail, an “Inventlon
Hevord™ form for yow to Al cut. And then, when you
return Bt teoud, our prompt and personal servics beging:
We personally direet the seafrh of the Potent Office
Becorde. Pereonally report to yow, Peraomally superylse
the preparation and Ming of your appliceton and the han-
dling of your case, There i3 1o 1041 motlon, ne lest time

PATENT AND SELL YOUR
INVENTION

We hamifle your ¢ase skilfully and tharoughly with a view
to securing tho best pogeilble patent for you—giving you
s full beneft of our training as patent atiotmeys wnal
our years of experience serving hundreds of Invontorg. Wa
make personal calls at the Patent Ofen when peguined,
Al beyond this, we will enideavos 1o give you useful hints
and suggestions on selling your Inveniion,

WRITE US TODAY...

When yoar ioventlon comes o we it is sirictly eondl-
dlential.  All correspomdence i3 handiod  personally by
ni. We take 8 persomal interesi in your success, so you
can write ws fully.

IMPORTANT TO GET STARTED
RIGHT

Foow kow he laws prolect you, amd what -<||,pp to
take,. We will send 3o Co :n:p!e & FILEE I!n-:.&lﬂ *Harw
To Prolect Your loventlon', and FREE Invention
Hocond™ Form. Write us, or mall this Ol R F—
Medforrow and Berman, Regletored Patent Attorneys,
155-T Barrister Building, Whashingion, Ix. €.

McMORROW & BERMAN

REGISTERED PATENT ATTORMEYS BEFORE U. 5. PATENT OFFICE
135-T Barrister Building Washington, D. C.

Homd mo your NEW FREE Book “How Lo Profest Your Invens
tion'' und specinlly prepared “‘Inventlon Heecord' form at oses.
I undersiend that this request does oot obilipate me.

i
1
1
]
: i
[]
| Washington School of Art, Studio 12127
[ 1115—15th S5t., N. W,, Washington, D, G. I : DRI i 0 A 0 T
Yes! T am intereatedd In learubng o deaw. Withbit obillgation, i
Bend me yoir Free Dook, "Art for Pleasure and Profic i : L - L
I Moume . AR .. ] i
I Adudress 1 i 1] e e S o LT State -1
Li'n-.- - Sta - R Write or Print Neme Clearly I
DECEMEER, 1941 20A
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' BIG BOOKS
| SHIPPED

ﬁw . 9
i -
,ﬁ:ll.l" exgmingtion !

¢ This brand new cyclopedla “AVIATION" Is
Just off the presa and 12 the finest, best illustrated
and most complete evelopedia on this subject wa
haveever published, Beautifully bound In modern-
Isthe waahable eloth, Covers the whols Geld from
first princ ples of Alght through Intest Ly pes of en-
gines, meteorology, alreruft instruments nnd how
to read them, gliding, parachute packs, ete. Every man interested in
flying, whether amateur or expert, should have these ks; sent
for examination, no money down, oo deposlt.

Wonderful New Field

Mational Defenss haa opened up tremendous opportunities in Avia-
tion., 1t in the fastest growing Indusiry today. Huge n.ew nlanl.u are
belng bullt. Get Into this feld now, Bend the mu?a.n

natlon. Get this brand new up-to-the-minute eyclopedin hﬂ"i'-"

- - - —

Rﬁﬂﬂ +1Dl‘lit Ha1e

. AvEation., :I-I:le.hldi-

E--w.l.!'\l:r.:-!.{lk.lI
I-l I.nl.ﬂd-
...,u.?' l!".fi.:l:I I: | tud::!
mn- t-a- i%l ll.% o
EloE Wl
for emb nu
| — SRS EESEEEEEEEEEEEEELSSIEIRESE -

Address: coccsssrnssrsinnanenan R R e s s B A B A REERERFAIRA RS

m; -*:L-L?::&.L-dmuinl' . -

Increased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

This home-atudy course gives you the practical facts on
modcrn mnchines, up-to-date methods, you need to ad'-'nnca
in machine shop work. Take advantage of the other man's
experience ns found in books, to solve your problems,
incrense your efficiency, with

The AMERICAN
MACHINISTS‘ LIBRARY

2368 pag 2516 Mustrations
(A n-mhlnnl home-study course and reference library)
This brary of matmna shop practios was written for ical men,

11\"&1 you the best methads mr every kind of maching shap wul‘t
IIIJ?r oxpliing lathes, drills, and other mashine tools and thelr
np-aru.; 041, Il-liwl'ﬂlﬂl' merew machines, specds and feeds, gear design
and ction, Jigs and fixtures, panch and die Work, metal surfae-
o P‘l‘ll‘l.'l]l’ written-—oompetaly il mtarl—lhz best klmd
ﬂlﬁuin to the machine shop man who wants to advance himself.

Mo mensy down—speclal price—easy payments.

[ e e -

| EXAMINATION COUPON -
]

MeGRAW-HILL BOOK CO., 130 W. dInd §t., New Yerk ]

] iy’ i {1 BT hla ll i l.l-"
It ‘smitafaceors Ji'fl?ﬂ-ld"';utu"'ii*m in 10 deyn R '

wribe nr.Inly .nﬂ A
NEm®::occaicns

| Name_of Commpany. .
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Find oot ahont these sensatlonsl
new Conn BEand Instruments.
Many wonderful, exclosive fea-
tures] Todoy, more Phan sver,
Conns are the *“cholee of the act-
fata. " You'll advance faster and
take more pridein & pening Conn
—gafade by the world's largeat
mnnufaaturer, Ses your dealer or
writes ns for Home Trial, Enay
Poyment offer, Mention instro-
ment.

€. G CONN, LTD
A2J1CONN BHII.#I.HE
ELKHART, IND.

in
tLu and bi
t!ﬂpﬁ mri.ﬁum l.lﬁnrpu o

r

More Hnu Money
gfnlsm:du ¥l Il-hn tl wiwg, 'I' sl

sparn Lims
o ..7’3:.':,— _@ =
4-val
H yding _:u i ﬂ
ks vd fof Ilf

IJ.."-II- Eﬂlnhl l.llh'il'sh.'n lzlﬂ-—h Chicage
Garredoandence |pptitution

Begin today. Write for rnur Hew F Haonk,
| man, ™ It mulnl:

al Pen Polnt snd your nome
written. Write todsy.

THE TAMELYHM SC Pl:nln.lﬂi-blil
441 RMidge Duilding m“ City, Mo.

THINK

The Thinking Alphabst li & lEted shert to » ksdner filnd, belier
spwch;  Hrenger quicher ancermant; higher asrninge
F%“"H Fower test and Beockiet,

Self Advancement Institute, 90H Fern =t., Philadelphin

poEreard  Ifof our frewe catalogoc,.

Thaw u apnds of bargoins.  Address:

EACH HALDEMAN-JULIUS ©0., Catalogus Dept.,
Dosk M-806, GIRARD, KANSAS

ENGINEERING, broadeasting, avi-
aunn nud. lige  radlo, B-eﬂ'lum
IDI‘H' lﬁlﬂﬁlﬁm’ Tl
thnmua:mr n:n:glu-ar—
Ing course equivalent to three years' coll rmlln work, Hehool
nﬂulﬁ lahed 1874 All expenses low. Catolog

The Dodge Institute, Ada St.. Valparaiso, Ind.

i@ trein e
Cioats ouly

Gite: 75

g rubbef mald-making malen pord
I!l"-!lhh nurds of pl.l%l:_ll.. ash (rays, book-@
eic. °Molds cost i to 25c esch. Each mol
mahkes hundreds of, bfw-ll.I-lI and gifis to sell :g
31.00 aplecel Né experience J:IH:E-ILT- &:ﬁ'
und ensy. Siarl proftable business o

P =l ta lll-tlhmi it shops, fri r\rmﬂu.

1l oF spare timi
mmwﬁn?t‘ and 1st of buyers FREE, Wrile

SO0=-LO WORKS
D=827 Clnclanati, Dhio

auaefif
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NEW WAY TO

CHOOSE YOUR CAREER

Today, with many eareers apen, It la more impor-
tant thon ever that you chooss wisely thnt work
or profession fo@ which you ore noturnlly andloward
and best Htted. Science can pow accurately de=
tarming this for vou, In advoinece. Vocationnl guids=
ance may be worth thousands of dollars to you
and mmenn yvour futore happiness, You owe yolirs
sell the ndvanlages of this sclentific analysis.
FREE: S our paits on 8 Peoiy post”
this mnew proven way o Erealer SUOCCuHE.
WEATI#H&L GIIIIIAHGE ASSOCIATES,
112, 25 M. Mentor Ave., Pasadena, California

r n E BARGAIN CATALOC

000 books of all publishers
Ilu.hul! in our 4Tth Anousl Bu.rznl.n
Catnlog of 3120 hﬁh'.vn D - time
favorites—Intest “best sellers.”

LET
SCIENCE
PICK A
JOB
FORYOU

Reference, Fiotion, Juvenlls,
History, Scientifie, ete. Bupplying schools, colleges, libraries snd

ihousonds of individunl customers. Send postoprd
now 1042 catalog, “"Bargalnd In Books."

THE BOOK SUPPLY Gﬂl\\‘ll’ﬁﬂ‘f Dept. 135

564566 West Moproa Street |I!I“r INinols

f I.earn Profitable Profession
y in QO days at Hume

y for our

Beni 2 |u"|' ty

_# THE COLLEGE OF SWEDNSH MASSAGE
; 10 E. Adsms St Dept. 364, Chitags

ELELTRILITY.,

Electriclafs are fecded everywhers, Hellywood studlos alone
claim shortage 200 moen. This is a live money making profession.
Learn at home, spare tlme. Eassy paymaonts, Solective Em-
playment service. Wrlte for FREE Bulletin. Mo obligation.

AMERICAN SCHOOL
Dept. EE945 I'J-m:.el at 58 i'r.. Chicago

MEN WANTED!

EARN MONEY EASY "4 GREAT NEW

TAILORING LINE
SENSATIONAL PAYMENT PLAN

Unkasiable values] nrﬂ!"‘i'“'rll ITH lare—makn W sy b0

rasrm, h1l: manay snd gee ealis E-'E.M R R 8, -M:L'lni

friends snstionsl new measrs seits snd taking ordsrs
I n r\.n.rtl.l.l paymsent plan. Mo moaay meeded to smab in

E Write mt unes for completn astusl mmple !I.n.n nd rieh paw woslene,
b o e At o ok AR R Ml

GINSON, 500 South Throop

ARTISTS MAI(E MONEY

ur ahbili d name, age, oecoupation and
ldd:au_l'nr Voon lhrtTesL.HlT INSTRUCTION, Ine.,

Nn mLnEriEnea

12131 Arl Instruction Bldg., Minneapolis, Minn. { Formerly Federal Hehools)
-lln At home—In gpare thme, Many overcome
“etage-Iright,” gain self-confdence nnd o=
]j]l‘ﬂ crease earming power, this cony way, Write
1'01 Irea let, Howio Work Won=
Pﬂ With Wordsand requirementa.
eak'ln Naril Arserkoan Tyt itutie Dept. 1139
1E15 Michigan Ave, Chicsga. Hiimaky
Machinists, Screw Machine Men
EARN Defense program needs ekilled metal work
q G n ers. Learn these trades by netunl work in
50 — B ALL'E[; ?E'DPFH Fi:lljr woquipped, :-il'll:ll.lr-
ATPIOVE w Fee. Enter any time, Diny
PER WEEH nnﬂ _'Evnnu:uz Clasees. FRIEE T'_'.r||'|'|'|r:-:|.'|||l-:||.!
EE! Scnd for our Bervice, Write for N EW dllustrated Calalog
e uu[n SCREW MACHINE CO. (Scheel Dkvisien
Train Deot, PM-12, 609 W, Lake 5t Chi &, Blinais

DECEMEER, 1941

START
$1260 to $2100 YEAR

Prepare Now for 1942 Examinations
Railway Postal Clerks

Railway Foatal Clerks get 81,500 the firat year of regular
employment, being paid on the firat and fifteenth of each
month. (7017 each pay day.) Their pay i3 avtomatically
inereased yenrly to $2300 and $2,450 in larger organiza-
tione, Advance may be had to Chief Clerk at $2,700 & year,
(£112.50 each pay day.) Men, 18 to 36.

3 Days On—3 Days Off—Full Pay

Railway Postal Clerks on long runs usually work § days
and have 3 days off duty or in the same proportion. Dur-
ing this off duty their pay continues just ss though they
were working, They trmvel on a pass when on business.
When they grow old, they are retired with a pension.

City Mail Carriers, Post Office Clerks

Clerka and Carriers now get §1.700 the firat year of
regular employment and automatically inerease $100 a year
to £2,100. Open to men—womeon 185 to 48,

Ass't Statistical Clerk

Open to Men—Women 18 to 60, Enp-
tranece szlary $1.620 yeor, Appointments
g Axs't Simtlstien] Clerkes apd Clerks in
the Departmenis al Washingion. 1. .,
ondl elgswiers are made from this exsmis=
potion.

Many Other Positions

Many oller positiens are obtainable,
Thoae wishing these positlons  should
gualify al once,

Get Free List of Positions

Fill out the followlng coupen. Tear it off and moil 1t today—
novi, AL once,

This :mnll investment may result Im your geitlng s big-paid
goverminent job

FRAMKLIN INSTITUTE, Dept. DI74, Rochester, N. Y.

Hugh to me, entirely freo of charge (11 & full description of 1. B.
Government Jobe: (2] Free copy of 1llustrated F2-page hook, "How
te Get a 1. B, Covernment Job™: 131 List of U, B, Governmeni
Jobs; (4] Tell me wlhat to &b 10 gqualify for one.

B 1 1 - L S P R T R

Address_...
Wse This GCeupen Befere You Mislay It Write or Print Plainky.

31A



)

BOOKS SENT FREE

Jusl all

the eowpon

an  appreval anwl

we'll el you o P
st teooks.  Whether T
llpeer, #XpRCl or

If you'ro i||||:r-
nitomabile mechar
FREE

drlver,
mbout

TiElh=
EXAMINATION

tage of his
OFFER,
GET A BETTER JOB
A better job—in the gigantic auto Indus-
= iry, BIGGER FAY-—a chaice Lo g6 Ima

business for vyoursell amd get A share of
the profiia, are walting for any man wha
even half tries to improve bhimself, Learn
aulo engineering with these womder books
8 now way—a quick referonce method
Simply use (e JIFFY INDEX to lesk up
the amswer to an¥ aulo problem.  Huilt by
eleven of Ameriea’s grent sutomoblle engl-

CAN YOU FIX IT?

Thess wonder books tell

CLEO T step - HOW to

make gl Mreult ropaies and

EELimenta, hew to

& car pE FrooclEEm

efficiency, inchwding lat-

eat |mprovements in car
[

E:‘n'g; e l]’m“.l'b'lﬂ and ||'1ﬂp15.- monrs, and written in slmple langusge &0
correct them well cov-  you can understand It

Hational defemse program Ie adding more
opportenities for trained sute mechanies,
in factories and in ocur armed [@rces.

@ Big VOLUMES
2500 pages, ZO00 §11us-
trail

Eu#’-?" wte licluding [ A year's eonsulting privileges with
nL"'maﬁ".'iJﬂ:fie B&'ﬂ-h: our enginesrs now given with

thess books without sxtra charge.

AMERICAN TECHMICAL SOCIETY (Publlsherm—Mome Study Courss),

Drexel Awve. Sath 5L, Dept. AS1S, Chicago, Illinais

I would like o see the Dmnd Hew G-volume editon of i.'\nur ALTD
chooss to, I

able cloth bindiag.

BOO! . I will Ehe celiv charfes only, but if T
mu-'-‘nsuum uwmr:;pr!-u rnllir? If after 10 cdays use 1 profer Lo koo
thermn, 1 will send

52 and l'ﬁ;liht‘- bnlance at the rate of only B
n month, until 824.80 |1s pald.

PP FOMT o AoV,

Wame . .
Addross
A aflech Teties mEatl
Pl (LT LLEr &
-n:;.]’;y;r aT.'ul ithet of ld:nﬁn::ﬂm

ease include consulting service, as

e anae SR, s i s an s
cccupation and name and address of
ne business man ss rofersnco.

JeELECTRICITY

IN 12 WEEKS

ON REAL MOTORS, GENERATORS, ETC.

Practical training on full size electrical equip-
ment. “Learn by Doing' —12 weeks' shop
training. -No previons experience or advanced
education. needed. Send the Coupon NOW for
Big Free Ilustrated Book.

Learn about the *' Pay Tuition After Gradoation
Plan." " Part Time Employment Plan.” " Job After
Graduation Service,” NOW ... extra 4 weeks'
Radio Course included at no extra tultion cost.
[F=="*"MAIL THIS COUPON TODAY s=m=s
H. C. LEWIS. Pres., Coyne Electrical School
580 5, Paulina St., Depe, 91-72, Chicage, I,

E"In.-.a.-ulz_ucnd_rme a'uuaj!iiﬂ lg-.-endllmk amiqdcmna of
it Pay uition ter raduation -
weeks' hl.d'ﬂ Course. #ad

BOIE, . o e

LEI—t?r—'iiii--

Say you saw it in Populor Mechanics!
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AVIATION

Earn &30, §75, 5100 & week in Aviation!
Wonderful epportunities now. This Lincoln
Government Adpproved School wants to imme-
diately get in touch with men interested in
g tfan] ring now for }mi.Li.-u!m ax Profesmonal
iiod, a8 Flight I'nsirndor, na Addirline Me-
chanie, as Airplane Fadory Mechanic or
Avrplane Imspector, Wo train you and nssist
CGraduates in locating positions. Now offer-
ing Board and Room in exchange [or after
I"H'!Il.ﬂl']! empl.ayment. WRITE TODAY jrr.lJ' r.nmpLEIE ::u.rurmufm:,
LINCOLM AIRPLANE & FLYING SCHOOL
5812 Aircralt Building Linceln, Mebraska

WINN'S New ldea

CHEMICAL KITS and AFPPARATUS @

QUTFITS  for STUDENTS, BIG
VALUE. FREE LITERATURE and ®
CATALOG of CHEMICALS & LAB-.
ORATORY SUPPLIES, SCIENTIFIC

'l*,‘ LOOKS at BIG DISCOUMNT. Send ®

for return postage.

e

o

J. H. WINN MFG. CO. @
Dept, 412—124 W.23 5t., N.Y.C.
M AN RN N RN

ORTCUT

Enroll now at country's larges
gchool. Profit by our 31 yes
training men and women for p
Individisal eopching hy exps
Mews, Portrait, Motion Fleture,
Resident or home study., Free booklet.

N, ¥. INSTITUTE OF PHOTOGRAPHY
DEPT. 4, 10 WEST 33 STRERT. MEW YORK, M. Y.

——er a - -
STAMMER? st

study . . . speech re-education based on hygienic living, Full
information.  Write today. Murphy Method of Speech Im-
provement, B46 Weat Nelson 5t., Dept. 4, Chicago, Hlinols,

lml‘ltlﬂhl Dynamie
process of emotional ro-

AIRCRAFT:
WELDING:

piny bechiase they know ilie
n Iz, Pk

s
wwith as port's pay. Sond
o month.

T M LWAU K E E e

Without abligation ssnd Fres Bookist, *The
Indualry and its Owistsnding npﬁnnunmﬂ.."
10 Become an et

Ao iding Operator (3 mo.). . . Air hndih“’“: & mef. Toch...
dar {3 & Eng

Bawn of a Glgantic
Also tell me How
rical Enginecr 5.5, Dagree.

Alreraft Wal L PR Commercial Madi ineer. . ..
Walding Teohnlclan (1 vr . Mrmature Winder. , . ... .0
Apreraft Techmician (1 ¥r. STUDENT LOAN F

E| P?l"'ﬂ"'ﬂ'tlﬂﬂ il ¥r.]. sEARN PART EXPE

Airera Drafaman (1 3r.). ... SERVICE SCHOLARSHIPS. .. ..
MEME. .o cccnnnaannnan snsannn  AIAMEES. s v rrasnnannan
{= DV D 1T PR A iy Tt e Agra . PM-1241
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POULTRY
PAYS GDOD PROFITS FOR
THOSE WHD KNOW ITS SECRETS

Healthful, Interesiing oscupation for
whole or part time in counlry, village
or el [RTERTi g e

Open o young wnd
old. in independence of low wagpes, FnEE Bunn
uncertaln smployment, uncongenial in-

bor, with & Poultry Business of your

" TELLSHOW

PFROVED METHODS BRING A multitisds of poul

SUCCESS FROM START try-raisnys- ) i
Lamon, nationally kmawn small wr

Harey M.
h‘n.l“rr' Fxport, former Semior Podal =
man LI, 5 Dept, of Agricultoee, guiskly
tralis ambitious meen ancd women for
Poul i Huccesa from  siort.  His fa-
moas Home Study System, endorsesd by Whether you have evir
ghirt lesmbing “Agricullural  schools, Nt elilskens oF Bol-—
Fauclnating study, sady (o learn, oome rhathar =
plete in every dedmil, shows valiable whielh
Buceess  pecrels used by leaders, how luena
they avoid losses. How

maney In
Intaresting
ahle cecupa

Len

L ] ll.n.l'!t I smmll vyl whownid redd

W O m (U ERTESE L O W oM sale FREE LR It's
of Poultry, Fass and Baby Chicks., BIE, : Pl e
Ser INCrBRaInI GuEkid, OF Prapsrs PO Yours for the naking.

n pood job o lorge  poultne plant.
Established nearly twenty yeamm=—a mul-
titnde of grodunics oitest the success
af his Ume-tested mothods.

bir. Marry Lamon has prepared & Big
3 page |llesirnted book  **Ho Ta
Ralss Pouliry for Profit'", telling how
o cARm AILAIN AUCCESS §n the pouliry
iidainess, He offim B0 send [t free 10
;-l'ls-mw intereated In leaming the splen-

Ty -k oriunities In
Fouliry Hﬁnmg. f; ':F.’E‘ nre at mea'”

an yolr future, sead for this Free Doak
—today,

Addrésa! Harry M, Lamon, President,

NATIONAL POULTRY INSTITUTE

Dept. 50-4 Adams Center, M. Y,

RADIO COURSE BOOK

COURSE
MARUAL

. trace girs
Kt fypes  of
1, nnd mnke necded repaics.

REPAIRING SIMPLIFIED

This bame-study manusl has helpsd opters ke yom (o ssegm
wrnr in radio serrising. tronsssitier oparation, natsnal dedsmes,
Thess munet-saving lesons will give yvou meestisl irsining
meeded, Inclodes sxgrs Dnformathon on short-wave, sl
Tislom, sigmal-frncing, snd suko redies. Yoo may essmina

the completa msanusl, eontainisg oil the
lrssons pmd revies guesiioss. In your ows
hiams witkawl aay Tk or obligtbon.

PRACTICAL INSTRUCTIONS

Tha lasssns ars prantlenl, bear, Intaresting,
many o madker anid uss e special edipsie
them oF previeus evperiesss Pegiulend.  You
will gny learming imbortaml Fredio ledts aed
delng real Fadlo servies wetic aller the Lith

SATISFACTION GUARANTEED

Taks advantages of otr “no risk"™ trial offer.
Band cely 2fo pow. You will recsive the
romplets Madis Course Book for 10 days
iamination,  Bagin yonr radis study wilhe
oui oblgatikom. 11 vou mre plesd e sope-

I Complsts

Tubseri. na
Sdres B14adlin.
Primted in 191,

EASY TO MASTER

T whardad bio Fega it £
dlios whes | wasion the
IPh lesssn, 1L took

me iwe menths by
muaket FOUF cOiiFse.

Eoger Langlois, | piete Course Manuad 'llf'!-" i7e 10 keep [op

Mongrial, Cansd omly 28N, full pries nid soupom wigh

= i e mow—eiwdy the firsi Beasona this ek,

o e N o s s

25¢ TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 328 8. leferson St., Chieago, 1L
Ship Ehe compleles “Radia Courss Besk'' for 10 doys use. 1 mm
encioeing 3%c in coin or stamps and will deposdp $2.25, and o fow

cenis portage. with the mallman, [ must be satisfed or ypog will
refund my muney o fall.

LT T S St e R PP PM-D-G
BOOREINRRRL " =i L. i i B BT m b A T R e o e M e T Rk

Besd BOEY sew and secalvy complets Manusl powipaid, Yom save pesiage.
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More GOOD JOBS
in DRAFTING NOW!

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

This complete drawing owifit, — every
thing te werk with,—ineluding drafting
table, drawing board, supplies, ete,—
ALL SENT TO YOU AT NO EXTRA
COST if you are a Chitago Tech Student.

MAIL COUPON
BELOW

The National Defense program and improved businesa
have increa the demand for Machine Draftemen,
Architeetural Draftsmen, Electrical Draftsmen, Strue-
tural Draftsmen and Aireraft Dreaftzmen. The Drafts-
man always comes first on any new project in manu-
facturing and industry—peace or wartime.

The Draftsman—"The Key Man"
in Industry

Mo new machines can be built, no sirplanes constructed,
no bridges or buildings erected, no ships or submarines
launched uniil the draftsman has completed his work.
Real immediate opportunities exist in Drafting—the
profesgsion upon which all construction ia vitally depen-
dent. Dirafting is clean, interesting, well paid work.
Steady employment. Investigate today what Drafting
offers you! Help your country in National Defense—
and help yourselfl to a well paid job in Drafting.

Learn in Spare Time,—at Home!
(or at the College In Chlcago)

With our easy step-hy-step lessons, (and the tools we

furnish), you ecan learn in your spare time at heme. Ta

rove to you how easy it is to learn Drafting hy the

“hicago Tech Method we'll send you a Trial Lesson

FREE. No charge for this lesson either now or later.

—\ Bend a post card or the
=)

TRIAL LESSON

ree
Send Coupon

Member National Heme Study Council

$-202 Tech. Bidg., 2000 5. Michigan Ave., Chicago, IHI.

Please send me FREE Trial Lesson in DRAFTING
showing how to lenrn at home by C. T. C. plan. No obli-
gution of counse.

PR i e R R R P

Address,

Say you saw it in Populor Mechanics!
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REGISTERED PATENT LAWYER

INVENTORS ma

PATENT YOUR IDEAS
SEND FOR FREE BOOK mummmmipe J5Y/ 170

HOW TO OBTAIN A PATENT

Written by s Former Membar of the Examin=
ing Corpa (1922-24) of the LL5. Patent O Fice,
If ou want to profit by your ldea, you should -
& ataps tu apply for & . Patent
unu Your hrst step in to get this Free B-u-u'h: This
intersating (llustrated k containe valusbie informe-
tiom you :hqqh;; have. It tells you fully how to obtain =
tent an your ldea in th- uickest way. With this Fres
E- k you will alse recelve & **Record of Invention®™ form an
which ]'ﬂl.l cam saally e your idea. Persnnal and Con-
Adentinl Serwice: our case will ba reonally handlad
an.'l.y by a R' latered Patent Attorney whe s alss & Former
Member of the Ezxamining Corps of the L. 5, Patent Oifice.
Al mmmunlcltiﬂ-nl conbhdential.
WAIL CODPON TOOAT tor FREE PATENT 00K and RECOAD OF INVENTION Fard.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE
Woolworth Bidg., 35th Fleer, Depl. 121-A, New York City
MILLER Bl.lll.!lil'lﬂ. Duopt, 121= \'\'ASHIHETGN . G

Pleacs send ma yeur Fros Book, “Hew M Dbinim & Patent,” smd your
l “Rwcard of Inventban™ form. l

B ADDRESS...cvvienrersersersnsrans R — |

L-‘-------------J

BE PREPARED! LEARN TO SHOOT WITH BENJAMIH

(509=0

at— i ma—Camp |r||p—ﬂul.rll1-
Eéliﬁurlmlagfml—tﬂm mical—Sate — Clean
—ﬂulbl.. Adjustshle Force—Amazing Muximum Yeloc.

Wao dneoke or Fumes. Balt Action—Hammaer Fire
—Ha-r'rrm gr=Bafety Loch—Hand Pump, Single Shot B with
1 Mb. sl BE.50; Shegle m:u:unl 177 or 23 rifted—with 500
peileis B10,040; Holster 53 Also a w:llp-l-lt'lne line wof
Bemjamin Genuing Bnmﬂﬂlll'd “Alr Riflen for B0 sl cal
177 or 22, Mo liconse requlred from mn]rr ar mmr{‘ Write today
far compiete specifications and free targets e i 1.8 A

BEHJAMIM AlR RIFLE CO.. 890 Maricn St., !t- Lawiia, ln v, 5. A,

OF COSTS and OTHER WSEFUL-
INFORMATION AROLT Fdﬁﬂrﬁ

EUGENE H. PURDY,~

iMTERMATIONAL BL fl...

RDDRESS

PATENTS

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Bervice Co., Boston, Mass.;
and the Snow-Church Directory Co. Lawyers List, published in New York City.

WATSON E. COLEMAN,

Booklet Free Highest References
Promptness Assured Best Results
Send drawing or model.

Victor Bullding, 724 Ninth Street, M. W.

WASHINGTON, D.C.

I i
| PATENTS—TRADE MARKS |
I All eases submitted given personal sttention I
i Form “ Ewidence of Concepiion™ with tnafructions 1
i Jor uae and " Sehedule of Governmend i
i and Attorneys' Fees''—FREE! 1
| LANCASTER, ALLWINE & ROMMEL |
1 Patent Law Offices 1
! 412 Bﬂlll'l Bldg. Washington, D. C. [
PATENTS —TRADE MARKS
Peraonal lotter im reply to Inguiries—Bave time, send skelch and
deacription of inventlon for estlmaic of costa, ﬂq.rlnl.l;j :un:lumtla'l‘...

HERBERT M. BIRCH, Registered Pl-'hlit

Vietor Building, Washingten, D. G.

UIATINA

MORE DRAFTSMEN N[EDED on p'l-fmaa. motors, equlp-
ment, ]'!lx p'.t course Lraing
REE Bulletin,

' 1n lpm l.lmn
B EE
Schoal, napl.a—ﬂ#&, Drexcl at S8th, Chicago

1=
A BIRINE A2
I NVENTOR ﬂ“m-n u.mpla bt wital

facta baf: f tents. Our book, Patent-8
givea thn‘:lru.i:gfu-. aa‘utﬂ;ﬂf: Trade l:!lirﬁn—ﬁopn iy
LACEY & LACEY, Est. 1863, 635 F 51, N. W, Degpt. 5 'ﬂﬂmlﬂuﬁ

FIERE ARMS AND LEGS'S

Light, correcily fitied, strong and comfort-
nhle, Natoural appeirifice.

wha durl'rn largest

Fair terms.

BUCHSTEIN-MEDCALF CO.
840 5. 3rd Minmcapalis, Minn.

iIFIl Send YOWU
THIS5 FINE SUIT —

Sclentific Dosign

: \'I'II ‘I"n'l.l Wear It and Ihu# It to Friends?

& Mo mid-to-meastss

gﬂ#ﬂﬁ
[E3 i) e Py v g
tkeariers. Vo can mabeli '1 &'}L ml};]i:-

H ﬂN I'AHTIA.I. I'A."I'HEHT PLAN
" u-ﬂ_ o .muEErH :llmrd Tln'pplr averrihing reguired
S'I’IJHEI'-'II‘-:I.D 1300W.Harrison, Dept. I-&n,Chicago

Delays are dangerous and may be very
ooetly. My personsl service AssureS ¥ou 4 CODF ul my
prompt action, strlet eonfdence, and 4 §Fou prefer
minimum of expenso. BugEest that yon
senid me o model or wing, or 8
i&laﬂtlmmmlw of your Invention, and

| make & Bearch and report Patent ATTOToEY.)

mpil hility and send
promptly a8 Lo I“?Enm?bwlﬁrt. o)

'l.hu u.l.tmnd cnunun l.'l!. oo, I
m.g Record of Invention™ farm,
:I‘J\ler yiara experience a8 o

302-D Victor Bldg.,

| L. F. Randolph, *%.uinsics, B

Pleass send me at once, free ni charge, your 73
'| poage bookles and “ Record of Invenilon™ forms

booklet first. m
will nlﬂ

Reglaterad
I NADE. . cavsatessnnnnsn sesaas seeErEsEaaams =

A PERSONAL CONFIDENTIAL PATENT SERVIICE— [ s -
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TRAINING /f7ee”

gmsnm HOME INSTRUCTION

e Kon's the tlme o prepare
= Lo get on the payroll oy =
deaftsman, tool deslyner o
deglgn engineer. New johs
apening upy dsily, Pay checks
higher than ever before aod still there's no let-
up in the demand. The emergency dally grows
greater, YO may mever have guch & whike apel
ppportunity to be soapped up &8 & drafisman
pgein.  Special Ohle Institute of Technolsgy
tome  instruction provides thorough knewledge
and skill to siert you earning in the shoriest
posallile thme. FPeraopn]l lessons glven by former
university and paval instractor. Under his super-
vistom by mail you work en sctual drafting and
design problems of beday. Mo useless theoretleal
gimdles, No outdated Anstrection, Insiend, &
pourse deslgned to At TOUR individoal require-
ments zsd the conditions of 1841 Gel the now=-
s, most modern, personalized, and mosd cofs-
plete ipstructions, Don't study drefiing of Lhe
1420°s and this find yourself yeors belilid con-
ditions of today, Flrat Uitee logsons. ans far
each week, sent FREE to enoble you o ,{l
feal our modlern method of inetroetion.
Mo ecopl or obligntion. Biludy lossona, :?g 7
F

thes declde aboul enrolling. 13
A
Komd for your froe lessons abl GILGE

IMMEDIATE ACTION IS URGEMT

]

i
LFEX
Wark Lhifi Ul in your own hame, gy
At the mame time get compiets information on e 5.8
pur low cosl modern course of imlolog ln the g =F -
Beld tnowhich you are most interested, Ruoab -.4.'? L,
RAMLE © . Eend na money. 3 weeks train- . & e
i and complete [nformotion FREE. Ko onc f-:‘ L B %
will call on you. Lessons rushed to yoo ot SA" T P
wnce by relurm mall, Act now, Staté sge g S 8 oo
to et freo lessonas, A e L o
OHID IMSTITUTE OF TECHNMOLOGY *P g Bt a
A rlqner Hame Study Schoeol in Design £, o -:;\i- >
neering and Teol Design & &
Dent, 3 @rewnyiie, Ohio#

INVENTORS:
KNOW HOWTO

Take this flrst free step o pro=

tect your ideas! We will send
vou withoot cost or obligntion
the €. A. Snow & Co. specinl
“Certification of Invention'”
form, which, when properiy
filled out and witnessed, can
be offered in support of your
clalms. Wa invite you to avail
youarself of our B8 veors experi-

I uun gnce In merving Inventors and
helping them patent and com-
mercialize thelr Idens. Your
idea is aciually on investment
and deserves protection. Dos't
put it off——ihere nre valunbie
jdens now lyving in attics
dosk drawers, Make wp your

MAIL, COUPON TODAY mind to get complete patont

1; t g, Your loguiry
FOR FREE BOOKS! ot P R Pl

C.A.SNOWECO

Regictered Patent Attarmeys Since 1875

1112 SNOW BLDG., WASH., D. C.

Gentlemen: Flesse sond me—withoul cost or
““Buggnsticns

Invention™
Also Certifica-

obligation—your FREE books,
on Hew Lo Commercialize Your
sod “Hew We Protect You.™
tien of Loventlon form,

HAME — .. e oot

ADDRESS iisis

IR ET TR SRR PR TR LR RN R N LR R LY ]

DECEMBER, 1941

RUPTURED?

Get Relief This Proven Way

Why try to worry along with trusses that gouge your
flesh—press heavily on hips and spine—anlarge opan-
Ing—fall to hold rupture? You nesd the Cluthe. No
leg-straps or cutilng belts, Automatle adjustable pad
holds at real opening — followa every body move-
mont with Instant increased sapport Im case of strain,
Cannot siip whether at work or play. Light. Water-

roof, Can be worn In bath. Send for amazing FIKEN

pok, “Advice To Ruptured” and detallz of Hberal
truthful B0-day trial offer. Also endorsements f[rom
rareful users Im your peighbornsod. Write:

LUTHE S0X3, Dept. 21 Bloomileld, New Jersey

ELECTRIC ARC—OXKY-ACETYLEMNE
1! ders earn §6 1o 15 & day. The dé-
greater than the sujgply. Leatn this
i In 3 W actunl shog
Americas

7 floors of shopa. En-
indurtry.  Limivml mam-
werks oosirsr in Eleetric

Acvtylene Webding, including  roam
pod buand, oily S104, Write or wire for res.
ervation, Ask for "Welding Facts."" Sthile age,

GREER COLLEGE, Dept 1021, 2024 5. Wabash Ave,, Chicagn

BIG 60 PAGE
GUITAR BOOK

Gt this FREE GIRSON BOOK that tells
you how to leorn to play like the profes-
vlenah by sending this od to

GIBSON, INC., 333 Parsons 5t., Kalamazos, Mich

In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

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

What about your future? Who I8 aafe today? Surely nol the man
who I8 contented to stand stilll Koow yous job thoreughly —pre-
are yoursell for jobs ahesd. To de just this thousands of men

w]'ui'lmlaz Croft Library of
Practical Electricity

The Croft Lilieary s 5 compleis elseirdesd sdumtor. 14 is [ounde] o prastiee=—om
I wears of shirk-sletye muparinae-—se work ni i de mctoally dong. 06 |8 jammed from
cover Lo eever witk ihs kind of hard-leadesl farts yoo wnnt,  Writes mo thel the
beginner cam eamdly understasd i, yat so soumd, s Lhoresgh. thet 1t 30 the daily guile
of BRI highly pald elber workars aiel eeiasers, Lrolt tells you the I.T||nl.1
you meed tn know aboui s rea, rommnblars, rnnsforieere.
rwrul, awitchboarde. dia L1 y ol &vary typs—
waring Ior light mnd powes o a ]
[::'uh‘mnh—illumlnll:luh in s every phose—ibs o Jlllirufhl- metheds of light-

==lampe & g ellesla, #le,— & vomplate job, [fom estimeting B @
rompEetion.

No money down — easy payments

Fill in xnd mxil the coupon attacked and we willl mand vou the entire st of sven vol-
wiwes for tom day s’ panmezation on spprovel. We take sll tha risk—+ou assums Do -
tion. [ you decide 1o beap Lbe Bpoks, pend 5100 in i=n daye and the balawss a1 the mie
of BL.00 g month.  Bénd 1ks cougein BUW snil ser Lia ks fur Yuurssll.

e ——————— T T T T TR

i EXAMINATION COUPON |

I ]
| McGRAW-HILL BOOK CO., 330 W, d2nd St, New York I
]
Band mn ot fen daye’ etamination on approral ghe Crofy Libeary of Practical i
I Elsctricizy, T v sntislneinry [ will send yom ELH & 10 days & [N
1 muonthly watil the prics of 31500 §s pabd. 11 nni wantsd. [ will resen the books
H postpasd. (T8 Ingaers prompt ob writs plabndy and B in el liees) B
L BTSSR S P P ]
| Honm Addross...oonnenses 1
: City and BInt®, carranrris |
g Posithe. e . :
i Name of Company .. ... coceacsis samraaEEEAE EE e ooa PRE-123-40
o ——— S —— -
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NEW INVENTION!

Makes Your Old Radio Perform Like a

1942 MODEL!

AVE wou one of these makes of Radios? RCA,

Philen, Crosley, Airline, True Tone, Zenith, Stew-
art Warner, Sparton, Stromberg-Carlson, Midwest, Sil-
vertone, Emerson, Detrola, Motorela, Capehart, Scott.
If it's an AC model, contains not less than 7 tubes, and
was manufactured between 1935 to 1940, then you sghould
know all about Midwest's MODERNIZATION Plan.

An opportunity like this comes only once in a “blue moon.” MNow,
vou can enjoy advantages of the circuit improvements and inven-
tions which Midwest engineers are incorporating into their new
1942 Radios. Now, for only $09.95, Midwest engineers will install
PANASONIC AUDIO into your radio and bring it up to date.

This new circuit development makes for greater audible range,
better tone, greater clarity, more life-like reproduction, amplifies
bass and high notes, often assures greater power output.

A beautiful,compaci table modal radiowill be losned ta
you absalutely FREE—while your radio is being mod-
ernired. Write today for FREE ' Modernization" folder,

Gnaging
MODERNIZATION

MAKES I.IETEI::
Illl THIS AD

Qver 100 Experiments plus Many
Other Special Features . . . ALL
Designed To Help You Make Fast Progress

BIRAYRERRY Training siarts righi ai the beglaming
of :I'L-llu o ||n.l|-1||l. mach subjpet = & simplifed. kegical. undewiandablg
-Li'rk. Telavissan, Frogusnecy N0 sl ek ghin, Hignal Tracing,
hicke ]I.ldl.n |D{I|I:h-|q|'|k_l Aviation Hadie, Flastronics, F‘nnlmdn ﬂ_-"_bq_
.yju: Eet Wepalr snd Instaiistion wark,

Training Pre You For A Business Of Your Own NEW FLUID
OF B Radle lobs nt Exceliant Pay i DRIVE FULLY
Tha great r..:lu.d..; and progresive field of Rodis offers many o EXPLAINED

-
tunities 5 Lh man whe wants 1o pet shial, N_v 1 r|.|||| is dreslgnml o
FI¥e you gnick access io i opporionitios. BF R IH‘: Muthods amm
thorough a=d practical.  Vour raineeg will e el ks
preseni wof

Hn Preavious Experience Nesded
It makas o differance what yeur aduzation has besn. 1 can
£t yau quﬂlﬂur a good-paying Hadio gb. 1 makn it mey foe

146 EADSD PRATS

you io |:ul$| din principles and resembser them. Your sucs
e ull Fesponsibidity,
1I’I'l.l Get M'llﬂliﬂli Test Eﬂulpnﬂ'ﬂ: SH
Tnclud :Eixu:g'gfnm Tin bulld cormplet
gl IADIO OGS ool ey T TR TOILIRE B e o Book sy ves e, hooey
ou P ™.
MEHNT lur condesting mllmnm-nunmmrwn ha w & endoraed, ]hpra%.enm tha wguﬁmb?:tqu?lum gﬂ
Earm While ¥You Learm = o ) clples, 31— om, d—
PR oy, BLEINESE BUILDERS shaw vua Service, 5—Hepalr. Eusily NB0asroor. Over 1500 pass mr-l
m o o Bk Feuw equizment bo aetel s in frath :Inml - hed ['“
] andies o petes- it Burrica Subu with ins ar ol mﬂ:aﬁtnﬁ:minml h‘l:la:mea l'l|.|]1.'1r t.ru
L !
1-="¥_“ ﬁﬁ&gﬂa%aun;t 15 soLD $ h;]lr ﬂ]m‘trll-a-il.. Ta Assistance tor Yoursell
COMPLETE o PAY u_rl_tvjl_au-u-y_*:

‘l'lim AWITI. l GI}

HI\H Tﬁﬂ‘

8
[

- WII-
1 HEW .M:r'munm 1
1 geaaymermy Acmmm OF RADIO I |m""1’1¢u“|'§mt§un Lwillsand you 1w !.?dsflaln‘ﬁ AL
: E:h-'h.h rb",m M. W. i nntl g In pald. Otheswriss,
n
gt [ —
: uoqgv ™ a_ﬁerEE sy of "HOW TO MAKE 1] SEERIEESE | Mams oo e eeessesessesamecaaeseamsae s
2 PSR, 5 AT e o s e e i i s 5 s . £ .
] D B Ry o . o o e e e g
:_ IATUIDE o e e e i e s 1 P
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WORLDS!
BEST

WANT AD
MEDIUM

CIASSIFIED (247,

Advertisements in this section, 35 conts per word, each inserfion, minimum 10 words, payable in edvonce
To be inserted under proper classification in Jonuary issue, copy should be in our office November 8th

January issue on sole December 15t

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

200 East Ontaria St
Chicago, 1IL
Mr.

YOU'LL PROFIT

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

{Original letter on
file in our oficea)

Popular Mechonics Maogaozine

F. W. Johnsan, Classified Adv. Mgr.

Dear Sir: Popular Mechanies’ Classified Section is the tfops for
results! Cash results! Our records shew we moke more cash sales
per inguiry from your publication than any other publication, We
can highly recommend it a: the best odvertising medium in the
warld! Replies come in frem all aver the world, They seem to keep
coming years after publication. Your magozine really gets around.

Yours truly,
THORME'S

u-un:l Aﬁnnnr gl Pa.trﬂ:u? m-mrﬁ'

E-IRGMN&-Wulder: compressars. bat-
tery chargers, car washers, Liberal trial,
terms rite Huhrl Equipment, Hox

AUTOMODBILES—MIDMGET CARS

AUTOMOBILE Racing book, ffLh !ﬂi-
tlon. well illustrated. Instructions
building bodies, frames, engines. Pord .ﬁ.
and B conversions. FPlans. AAA Tules,

fications., Roadater macing, Indianap-

cars. §L00 postpald, $1.15 0.0.D.
g-aljr:. Dept. 36, Madisonville, l.'!:lnl:deE

INCREASE The horaepower of your Ford

VA from 85 to 128 hp, without su NArg-
Ing. Send $1.00 for d-uul.lr:-d.. mple in-
structions. FPower Associates, F.r::l. Box

H0l=-A, Wilmin Ejnn Dielaware,

MORE P power, miles gallon.
Hmr expert shows how on modch up Lo
30. Bend make, model, motor number
$l. 85 RH. B . Bt. Marys. W. Va.

UNIVERSITY Tﬂ: of Whirlgns Turbi-
nator proved complete burning of carbon;
grent reduciion in deadly monoxide. Gunr-
anteed mileage Increase 209 ; power 10%.
$3 any car; give make year. Wrench In-
atalls 15 mingtes., John Hanley, Monu=
facturer, 5718 IM Detrlmh____:h.

BUILD Frofessional midget racer Irom
seoond-hand aulo parts. compulete
31,00, Midwest, Box 195008, Chicago.

PROFEESSIONAL Hidmn racers,  two-
passenger roadsters. diget motoreveles,
motorscooters, Cuaranteed wheels, parta,
flﬂ.m Handbook ecatalog—120 i'Ilu.ll.rh-
{ons plnm—zﬂc. Midwest, Box 1959-C0Q,

LH.DGET Carz—Molorscooters, Plans,
parts,  buildin h:lLa Imrruw:d midnla.
ﬂ-tllng—ll.‘.lc 50 motars ($4.00

motorseodters—I0e,

mldgets, 'rl:s
HEi m x 541-H, ZFaneaville,

|H. Midgets, Bax

BIJIJ'.-EI This powerful. inexpensive su-
percharger for any automobile. Adds up
to 8 horsepower. Complete plans 3f8c colns,
Box 43, East Ban Diego, Californla.

BUILD Your own tractor from second-
hand nutomobile parts mnd save money,
Tuu can't go wrong. Write Molan's Oa-

East Warsham, Mass.
SEM--IM.TIG Reconditions mutnn with=-
out new ringa! Deversaux, 113-7,

Baitle Grﬂ:. Michigan.
FORD wners and ma{:hlntm—lum
how r,nmp.t: your ald brakes work like

draulies. Btop nnn.tr.ar
hill. Free de © Buper Brake

than §5
ﬂﬁl‘.ﬁr Company, im-? Lake 5i.. Chi-

AUTO BUFFLIES AND EQUIPMENT
um-—umr 8 new 567-page

1m P.l.ﬂtu'rly n.lJ. COYVETE TIPAT)
200,000 Vi I.‘ﬂDI.L‘I.' prn aml that confront

even the eTt nuto mechanic. 400 tune-
up charts, Il dl.u. of all ears made
since m-s free.  Price $4.00
20D, I!.u.- Hﬂm Baoak Dept,, PM-1,

672 H.n.:liuun Ave., New York, N. ¥.

DECEMEER, 1941

M-1213, Troy, Oh
USED Auto :mrl.: hall price, all ears,
Century Farts Company, 1713 LaFayette,
Bt. Louls, Missourk.
AUTOMOTIVE Sunplies
livery. Factory war

Iml:ntdiite de-
r cex, D

aave SO0 eral .l'l.ll.ﬂmﬂ \'E Bupply As-
mn:lu.l.l.m: East Lansing, Michignn,
1841 IGHNITION Supercharger §1.50,

E G Bales & Co., New York
RECLEAN Used oil without cosk
tieulars, T, Gerwin, Falrview, Okla,

PLATING Outfts for suts parta. Con-
nect to A battery, No tanks used. FPree
particulars mnd proofs, Ounmetal Oo,,

Ave. J. Desatur, T11.

Par-

AUTD TRAILERS

READY How—Plans for nine new Jim
Dandy Truﬂgs including six modern housa
traflers, Ca 1ke, Also new editlon of
Traller Bullders Manual and antaloi of

i Sy Rt S g

L] "
5-111] A ?ulﬂ;ln gl.l Wausng,

MOTORCYCLES, BICYCLES, MOTOR-
BCOOTERS AND BEUFFLIES

MOTORCYCLISTS. We can save yoo
maney on parts and acoessories. BPargain
list and decal Tfree. Tllustrated Henderson
list 10c. Triengle, 1111 Washington, Chi-

BIIII:D Pawer scoalers, midget cars,. We

tires, wheels, motors. Lowest

Bend 10e [or plans, ebe. Build-Ur-

f Devices, Dept, 1A, 036 North Park-
ald.a Chicago.

BII'H..D Comet molarscoater now! Save
T0%. Simply designed, sturdlest parta
avallable. B Bup| p-.'rl‘.l.. tires, wheesls,

16z Comet
Cyele Oompany, Box 303, Madison, Wis,
MOTORCYCLE Engined with alr pro-
Efﬁ"" ué-, Btorms, 199 Broadway, Ashe-

ALLOY Platons—3i3 50, Harl Indinn,
Henderson, Excelsior, me'r:;n?d.. r::rttg-
ders I‘ﬂ'rd.tl'l.d stores welded, new and
used parts for less. Catalogue and wluﬂ
pin 1 En!lnl: B11 N, Oth, 8¢, Lon

MOTORCYCLES, Reconditioned. Hew,
T T g
log, 15e. Indian Motoreyele Sales, Ennsns
ity Ma,

MOTORSCOOTERS, Hldm'.t ﬂl‘ﬂ Ens-
Iy built. Complets plans and [teraturse
on whi . tires. motors, transmissions,
ete., 10c. Honsakers, Masontown, Ponoa,

MOTORCYOLE. Parts, accessories. Most
complete atock. New nod used. We spe-
55 Dawe catalos 106 w':".'?i“ O 308 otedt

man_ Mol [
:-:“S%mr Gv I=EIIIE-QI Houthwest Blvd., Ean-

AVIATION

PROFELLERS For alreraft. sleds, ctc.
Approved Iimprlizr rm-mn.i; ‘Wnrldn

I"Lteﬁt l:l il:r nnu.lu
D arith, Texns.

GR:I-UND Iuatnl.t:tur MNew aviation
book.  Prepares for aviabien ground in-
structar on all nubjecr.:s. Tilustrated $3.040
glmnalﬁ or C.0.D Qulz Bystem, 1435

lower &t,, Glendale, Calif,

PROPELLERS — Originnl designers —
Il.l:l'.ur! lcea—all sizes—lista :I:m: Bipe-
cial &cmti!r& Ford A converslon
dingra Lightplane literature, sup-

lln_-n Etlndm‘l:l Acrocralt, FL Worth,
LS,

BELL:., Trade, 40 Conlinenlal with pro-
eller, A, Gerard, 128 Maple Bt., Malden,

PROPELLERS; .ﬂlﬂ:rlii wwllu r.'.un-

verslon parts—hIodel A motors:

flea alrplanes. 8o 25: for I.EIultrntrd
craft Ce.. Fi

liternture. Universal Alr
Wurth, Texas

ATR Htf:h-.tln & bogk. ares for gov-
ernment  examinations tiple chafes,

f; 00 postpeid or €0, I‘.I Avintlon Pub-
lshers, F.0. Box 2484 Haollywood, Calif,

OET Into aviation! Earn §2000 tu SEDDﬂ
o year ns pilot, mechanic or Acronaatical
engineer, @ train you and assist grad-
uates in locating civilinn mﬁl]immnr. [
sentlal to national defense i dtmi.m;l,
School government approvod. for
Jnmrmu fon, Lincoln Alrplane & FI lu;
Echoal, 3005 Aircraft Bldg., Linceln,

]]'DILD And 0¥y your own mnm—mﬂ:

EEﬂ. monoplane, home. Easy, chea
lnns u.u.ru.n!.-el.-d. §1.00, Aeroie
an 175, Milch.

Dearborn,
BATTERIES, GENERATORS, ETC,

GENTINE Edlann batteries 101' lJ.;I
er, Non=acid., Fifteen year Li

YERT unmmtdnna.llf ar:.nteed

ices, Complete Eh ng plants,
terature. Bee-Ja ompany, B2 Ete'r]iul
Avenue, Yonkers, ork,

EDISON Lifetime :l-m.'l.nu batterles for
light and power. Ellminate secld battery
dizpases, Long puarantes, All kinds re-
bullt generating plants. motors, and mis-
cellanspus articles at bargain orices. Frea
Interesting literature, T. Hawley Bmith
Co.. Croton Falls. N, ¥.

1500-WATT, 110-Voll generator, m.c—
£1500. Order this ad. Brown H.I.k‘l. Ora-
votbe, Arkansas,

3TA



ELECTRICAL SUPPLIES—EQUIPMENT
£7.560 UNIVERBAL Tester made by
Btandard Transformer Corp, for any ordi-
nary ia.mp, bulb, or [uwse {no radio tubes)
regnrdless of voliage or type base. 3 yr,
guarantes. A must in hardware, appli=-
ance smrea and service stations, Froe lit-
ernture, 48 cash or C.0.D. Irvin I
A.a.roua M!! :I lith Bt., Milwaukes, Wis,
; HOREBE, 1450 & repulsion induc-
l.lu.u alternn.nnt mﬁﬁf‘ Imb, 500 watlh
plternating generators s:u .'m- other stzes,
Botler Electrie, 1885 unwauhu. . Chicugo,
“FREE 1841 Catalog, 1000 clectrical bar-
ns. Leday Manufascturing, 847 LeJay
ding, Minneapolis, Minn,
R ol e
B eyer E.
4515-H Cottage Grove, Chicago. '

AIR CONDITIONING

HARD-TO-0ET Hardware for delense;
over 1,000 piece L. Berews. nutis
bolts, ‘washers, rivets, brackets, ot All

t quality Batisfaction gusar-
b pounds speciml $1.58. Limited
B Manufacturers Products, 24 West
Hubbard, Chicag

el L.

"~ MODEL Makers — Lathe: pha rapis
for dime. Depoy Model Bhop, Muncle,
Il.d.l.u.na.,

“NEW, Self-reading machinist preclslon

rale. ﬂirmua.r Kenneth Preston, East
Lynn, Mass.

MACHINISTE Tool chests Gt

lces. Circular Iree. Cepuder, 3002 Wes-

ey, Herwyn. DL

4" x8" WILLARD Lathe with gap. No
2 tt & Whitney hond milling mochine,
four step cone drive. Write for full mar-
ticulars. Cincinnall Machinery & Supply
gﬂ?;nl-hr. 117 E, Becond 5t.. Cincinnati,

LEARN Refrigeration at home. Simple,
easy-to-understand directions for repair-
ing household electric refrigerators.

E_lﬁh‘ details, dingrams, and phmuna. s,
eory explalned in simple ferms, lgnu
Sitialth A S0, O, 008,
an ra
Cass, Detrolt, Mich, i

PLUMBING AND HEATING

o e i o,
Cintesns il 1':5 ; alk te

oW instrictions,
Boc. LI'bE‘I‘aLlIrE' IH.*E Trl Btate Display
Co., Jamestown, N, Y.

WELDING—SOLDERING—PLATING

BOATS, OUTBOAED MOTORS, ETC,

MARINE Converslon parts for all auto
englnes. Buy here and save. Conversion
Parts Company. 278 Adams Street, Bos-
tom, Mass,

HY“E mthﬂfﬁ“r cut Kils, Catalog
P Gr:—ml.'l't Boats, Millburn, Now Jersey.
Pt ke (el Lo foaaet o
Osco parts and kits. Complete gmuua
2h¢ (eoin). Osmithson, 3644 Lawrence Bt.,
Philadelphian. Penna.

1% PLYWOOD HRowbont — Complota
plans in October Rudder—Pries 35:. Cat-
rlog mt bullding plans free. The Rud-
der. 16 Murray Birest, New York.

BARGAING., Demonsirator arc welders,
Rasoline and electric drive. Dutld your own
wrl-lhll.-.wnlﬂr :';ﬁ 4 L‘I.'."bt]rdil ti:!.lh CARY

[3 r elder Exchange
Box M-1212, Troy, Ohie. :

AQ Are welders, 110 volt, 75 amp.,
£326,00; 125 amﬂ.,
Complete C

E35.00; 150 nmp., $40,00,
Frages Electric, 547 Ful-
fon Gt.. San Franciseo, Calll.
MELOMATIC Paste solder, sell-cleanin
and ﬂumi—ﬂlﬂiplr apply nnd heat, S
80 cenis for four ounce coan postpabd,
Wayne Chemicnl Preducts Co., §400 Cope-
land, Detroit. Mich,

WELDING Rod—wWelds sluminum  and

die cast matals without acld or flux. Gen-
erpus sample and instructions 25c. Agents
wanted, Howard, WB-2417 North Ashe
land, Chicago.

BUOILD 60-2300 Amp, n-c 'n'n_'-lijﬂ' |1'_rr :10
Beveral plans $1.00, Informatiion dime,
Hi-Point Electric Products, Dept. W,
Bellefontaine, Ohio,

DEI Arc-welder, Buaild it yoursell from
sotomobile  starter-generntors,  vehiele
(automotive) motors, light plant genera-
tors, Plans 8100 each. Waelders Club,
ABR-3432 M-Mart, Chicagt. For smle; we-
hicle motors. $36.00 each.

OUTBOARD Motor ts!] Used and new
for all makes, Out d_ Headguarters,
305 Atlantie Ave., Boston, Mass,

BUILD ¥Your own boat with kncck-down

Irames, Easy lo put together, El'r! ]

builder's_ cost. :E I:-u-t cuta L

E‘lﬂh Bonk M, Bu'.lna'l'
ch.

BOAT Designers are highly pald profess
glonals. Complete course by mail, Catalog.
Westlawn. Moniville. N. .l

1

OUTBOARDS — Bawe i=ed
mris, all makes and model Hl:m'ﬂm TE=
ullt motors, Crandall Hicks Co.. 8968
Commonwealth., Boaton, Mass.

FORD- Mmury-xmhyr mArine oonver-
slons.  Catalog Lehman Epaineering
Company. Dent. D. Newark, N. J.

ENGINES, MOTORE, DYNAMOS

BARGAING — Welders, eleciroplating,
motor  gencrators, guaranteed,  liberal
EI!I“E' Write Hobarts, Box M-1214, Troy,

‘s HOREE, 110 Wolt, Induction mul‘.un
Rebuilt, nlrs.nhee ;&. other mizes,

Wilmel' Auto Supply, 2347 St. Paul Ave.,

BAVE 50°% On a.c, welders, Plans, Hal-
Eerson’s Bervice, Canton, Kans.

MACHINERY, TOOLS AND SUPPLIES

DRAFTEMEN! Tool-makers! Modsl-
makera! Save time, avoid errors moking
and checking calculations. New Sum-Up
Elldt RIJJE adds, sublracts, converts frac-

tioms, u:l . millimeters, $2.00 past-
ru ba.r_h: gunrantee, Sum-Up,
14 !I'..!be . Mew York.

BIUILD 'Ym:r own machine tools. Lewis
furnishes semi-finished castings for bemch
milling machine and shaper; rough cost-
ings for 33 metal and woodworking uml.-n
Bhop-teated materln.h and prod
blueprints. Mever & complaint on nuul'lt:.'.
design or price! Send 10c—MNew 1542,
E_ﬂa illustrated eatalop. Lewls Machine

Chicaze.
SMALL l:lucmc motors  with fexible
oConnell, P,0, Hox &6,

stml.s szs

u 14 HI‘.. uamrll '.i'.lra.:l.rl.n:h
cte, 83,50, Guarantes Bpecial 1/3 H P,
La.rlnr glzes. List l-:k:. A, C. Motors, 3008

Bailey, Philadelphia, Penns.

GUARANTEED Rebuilt motors. New
drillﬁ grln.deta‘ home worksh toals.
'I.'-EIJE o, Tid

Majlorder Elec
u icngo.
th H_P Cﬁﬂll':t tor moltors, 3600 r.p.m_,

E0.75. Other alternating and direct cur=
rent bargmins, COMOCO, 1111 Washington,
Chicago.

GENERATORS, AC. § to 30 kva, Mo-
boTs, cunverters, ueon ity E].er.‘t.rln: 518
Bouih Calilornin, Ehimxu

MOTOR Winding data. selection single

Dept. M-12, 116, Station A, | and three phase, §1.00, Motor Data Go,
Los Angeles, Box ‘-'-531 nsas City, :Il:l.smgfr. " :
BELL Our stokers, blowers, allburners, AIR mpress 135x12 "
Gas, ceal, ofl furnaces. Automstic water £1.00; :tu.a 35,00 aleciris deittn 1 1o
heaters.  Exhaust fans. Biggs Supply, Free folder. MNatlonal, 1818 B,
Lintaoln, Nebragks, ﬂtalt Chicaga,

ATR Compressors, twin evlinders, §8 00,
Bewing machine motors §3185. Electrie
drills $9.50. Elesteic motors, 131 horse-
ﬁlﬂr, §5.35. T North Filth, Philadel-

DRILL Grindin, mitnchment.  Price
.85. Taad with neh grinder. fterms
re on reguest, Tractor-Lite Co., Bid-

mey. Tows.
GGNER-ET‘E Bullding hluck machines
and molds. Easy Catalog free,

paymEn
Copcrete Machine Co,, Elﬂ South Comp-
ton Ave., Bf, Louls, Mo,

38A

BPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAPFING

zunGrur hnﬁ'ﬂ-‘ prmuut Enqlcm'lhﬂ-
- TL|
circular, Phoebus, 222 E.

eladin,
el equest
Superior, Chicago.
BARGAINS! Guon catalog Be. Ski cata-
log e, :P‘Iuhin.x and mner:' catalog Sec.
Camera catalog 10¢. Meduol-Award catalog
ﬁmﬂg Wa.rihn.i 5, First-Madison-PM, Be-

COMPLETE {:ummnm hl.mtl eodip=
ment. Used guns. mf:. il_ItH'
Fur Comupany. {:onnm :.‘11:1"11.: Muine.
padSE Sy or Tl Joter,

a [T
Zoological Research, ﬂnﬂ ' Broadw.

Peoria, IIL .

FLY H“E'H B-eEd Ior free instructive
ch e ver o] "
P 1 South Fuurlemwg Hﬁaﬁt Igﬁl'
Hl-twurt.

BUY i tnt- wh feasi
hunwn. I#u m hlu:r. 51]:';{0 :1:;“'!-

MB ‘Write for frec calslog.
Hill Bros. Dapt 3!.5 St, Louis, Mo,

ARCHERY Equtpment Catalogue fres,
EJ:L -West Archery, 1309-A East T 'I.h Chi-

K

PROPESSIONAL Ounstock checkering
toal, with instructions, 26¢c, Duffey, Cov-
Ington, Ky,

BOWS: Jlnrruws uipment: raw mote-
rials; gadgets; l'o.rul?a.ruet flight or fleld
archery. orld of information jn aur
free catalog that's different.  Hatfleld's,
1%82-A Morth Vermont, Hollywoed, Calif,

INDOOR And outdoor sports — Latest

books—Bargain catalog free. Popular M
chanics, &3 &t. Clalr. Chicago. e e

ATHLETIC EQUIFMENT—BODY
BUILDING COURSES

BAR- BBLI..E Exerclse equipment.
Coltrees. affers! Free bookiet.
Gmd. :Elnrlnl.l Gn, Dept. PM, Reading,

FIELD GLABSES, TELESCOTES
AND MICROECOFES

.ﬁEl-TRGNﬂHICM.. Telescopes, binoculars
chAmeras, microscopes; bovyght, sald. :'E-
‘Bemd 10¢ for 15t of instruments
ed. Rasmussen, Box 394, Amsterdam,

TELESCOFES, Microscopes, binoculars;
bargain_ catalog [ree. Brownscope Com-
pany, 136 West 45th Stroet, H“'EE

LENSES—Build your own lc]zmupl.- ﬂ:.ld
g]m microscops, Tiflescope

ment of Altesn lenses—gi, nl:ll mtpdd

Blightl edge.
-hui':l ub:;“{:hlpp:ﬂﬂ Fee Jun.e Lul.u
Campany, 324 North Mayfleid, Ch.I.L‘.IIﬂ.

ANTIQUEE, RELICS, INDIAN GOODS,
CURIDS

FLINT K.'u.ifu. drill, a-:rawr ten asspri-
ad arrowheads 100 DJ:H'-mhnr:hﬂ,
Indepondence, Ohio .

15 MISSISBIPPI Arrowheads §1,00,
W‘rl.l'.f“fpnﬂ'd list. Harold Lackey, Forest,

HAVE Very old Dorr.lnger pistol. Write
Baox 30, Harms, Tehn

INDI.&N’ !.'t
Ing. BSpectacular.
W{!erlu’b\'n. Soilh

12 PERFECT tmu.utm pﬁhlutnric ar-
rowhends §1.00. Lear Howell,
GOlenwaood. Arh:lnsu

IH'DI.HH Relics, calns, bills, gemas, -
tals, carios, ete. Tlgstrated Catalon §e.
100 ancient arcowheads §3.00. H. Daniel,
'H:It Bprings. ATE.

GENUINE Indian arvowheads. £1.00.
ﬂata.lug Gm H-o]dcr Glenwood, Axrk.

lm:. ub:ri Mnl-. BE0A Hﬂnﬂm .‘ln.'rt..
Hew York.

CHINQUILLA'S Indian Craft Musegm,
%ﬂi,a.nigll.m: of all Indinn tribes, Jamaica,
“INDIAN Relics, beadwork, coins, curios,
minerals, old glass. Catalog Ge. Iodian
Museum. Osbornme. Kansas.

TAXIDERMY

HEW Bl ocatalog af distinetive
Panels” incloding “illustrated prico
far your taxidermy work., Free. “Bilver
Line™ headforms, deesr eyes. supplies,
Penn ‘I‘nl.dnrma' Hulut.un Penmnm.

ﬂmaﬂﬂﬁu for tmdnrml;r—dor birds.
l.'nlln.n.l.l decays. Genu nameled
In our new factory. Lowest

l-ou Catalog Ma. 114 free. Elwoad
Eup:llr Co., Dept. 235, Omaha, Mebr.

FREE—BIg list of helpful books.

ular Mechanies Press, 300 E. Ontarlo Bi.,
Chicaio,

POPULAR MECHANICS

ericnes, mtmru Thrill-
10c. View Publishers,
Dakota,

AL
Iist™




DOGS, FETS, BIRDS, RABBITS

BEAUTIFUL Pure white police dogs.
Ansenia Hennels, Mose, M. Dak,

GREAT Dane on approval. ‘Time

Ants, K.nlm“lu:mmp Btone-Moun-

n. Georgia,

HUNDRED Huniing hounds cheap, cat-
alogue. Elten Beek. D-3. Herrick, I

T PROFESBIONAL nu: food formuls.
Write guick. Capltal Pets, Denver, Colo,

BIRD&? Get American Canary Moga-
rine monthly, Year, $1.00. 2838-F Morth
Halsted, Chi

5T. BERNARD P%E_L champion sired
beﬁ:ésdunm .00 1 klin ¥oung, Riv-
L4

RAISE Angors rabbdts—wool hﬂm-

&5, articulars free. Grinstend's
ln'o%mn., Tilinols.

YOU LI Like resllvering mirrors, tabie-
ware, making chipped ::Im namenlates,
slgns.  Write Gprinkle, Plater, 288, Ma-
ricn. Indinna,

$40.00 WEEELY, Made growing mush-
Tooms for us. fresh. dried. Dominion pats
ent 331383, Free spawn. American,
168F Yonge. Toronto. Canada.

ANNDUNCING New home study cours
in commercial bnking. Good fleld. Nu.rb
depression proaf, Common school educa-
ggru. wmd:nh Bcnd. for trl:u booklet *'On=

Baking Industry'' and
:n-uuirv:m
1316 Hlnﬁnnn

nized breeds Ho. 81
Chary. N. Y.
HPORTSMEN: 200 Pointers, But.tﬂs,
Btraight Gom:u—; combination’ Hun
Fox Hounds, Reasd

FREE—Big liat of helnful books
ular Hmunl Press, 200 E, Dntlrll‘.l St.
Chleago.

TREES, SHRURS, PLANTS, HERBS

l.'ln'm.'l Haking Institute,
D!Iﬂ 34311, Chicago.
ANGOHRA Wool rabbits pay. America’s
fasiest growing industry,
Dakota Rabbliry, Oakes. North

Btart now.
Dakatn.
BOOKS, PERLODICALS, FICTURES.
FOSTCARDS

TRADE Magrzines. Current numbers.
More than different publications to
choose [rom. Books of all publishers on
-udv{:rtlslnz, ukun{’hpﬂntlng, ENETAVITE.

caunts cummcrcinl
'EI.I.m.'a.'In'I.I'lI Fubllehing 40 ¥
Ritter Avenue. Ind:lmnpo:l:lu Indlm;

DORCHID 50s, Potted £1.00, Inefriaeb]
Euﬂl.; e froe. Quivirn Specialties, ‘EﬂE

FAERME—FARM LANDS—REEAL ESTATE

FPREE Litersture on the beautiful Ozarks
aid 5 acre lands there. Write Barnaley,
Ozone, ATEansas.

Acres good land $75.00. $5.00
§5.00 monthly. H

down, Ighway front
tracts 10 acres §100.00, $5.00 down, $5.00
monthly. R. W. Stewart. Inverness. Fla.

FARMEB! Ca H'l.'r hv.rn.lm ‘Wiscon-
sin v Malne and orida mailed
free. Btrout Real m :E" il.h Ave.. New
York Clty. For Oregon, Wash-

ornia,
ton catalog write Strout Realty, 453-P
Bo. Spring 5t., Los Angeles, Colifernia.
IDEAL Club site, fine bulldings (reason-
ggbil."f}. Q. Talley, Hot Springs, Ark. Phons

GOVERNMENT Land $1.00 acre up. In-
formation all states 26 cents. MNational
Tax Service. 108TA Majestic Bldg., Detrolt.

BEE The Highlands of Louisiann, Choiece
ml—uver land selling at low prices on lb-
eral torms. Deseriptive boo

%ﬂtﬂt Long=Hell Parm Land mﬂ,
R. A. Long Bldg., Kansas City,

GOOD Farm bargains.  Washington,
Minnesota. Montans, Idaho, Oregon,
Horth Dakota, Dependable crops, favar-
able climate. Write for lterature and
lisis l:le-r:rlhln.z icm]l farms for sale.

Bpecily & 4. . Haw, 110 Northern
Pacific Er B-t. Pagl, Minn.
40 ACRES. Near White River, unim-

nru'rud poultry Jand. 5190, 85 down, 85
onthly. Pree lst and literatore. Hob-
hm'd 218 Orcssman Bldg.. Eansas Oity,

FOULTRY AND FARM BUFFLIES

AMERICA'S Leading poult magnzine
tolis how ralse poultry for profit. Leading
dlacovaries: ractical, money-moking
ideas., Subscribe mow,  Flve years $1.00,
one year 35e. Poultry Tribune, Dept. C-55,
Mount Morris, Il

1642 BEHOULD Be pouliry ralsers banner
year. Help defense—profit wruelr—:-.uiu
posltey e "Amencan Fend
American Poultry Journal, 5:!-2 ‘8. Clark,
Chicago. 5 yvears §1.00, § months 10c,

'I'T."H.'H:EY World — Illustrated monthl

zine devoled enLLrE]y to commercin
tur oy uwing Tella unﬁ nﬂt:hem mnt:f

prn Ar ve man
f.:l'lfll HI:. 'I"u.rh:-w’ ﬁnrld Desk 275, Mount

RA.:II. Fans—Bend 25a now for current
of “Trains, nml.t!ntlr !]Juslra.tad
magagine conds

L
Jmag trwei ‘I‘rn.l.n.f. 1570 W E'Imns,
lﬂlﬂu

BELF- Emummu Bible: Descriptive
cirgular free. Box 446-M, Minneapolis,
Minn.

EARN Money taking magazine subserip-
tloms. Mew York Circulation, 3 Chureh,
Hew York.

FOREIGN Langunges—Grammars, die-
tonaries, texts, any language on earth,
gg;ﬂgnrranu Paul R. Carr. Warwick,

BOOK Rnrﬁﬂm Catalogue lree. Ren-

aeh-PM, 30 Churdch, New York City.

Hook (no used, out-of-pring
rare) promptly :uupil.n:dl Lowest prices
Bend for f{ree bargain mﬁlﬂgl:al 'l:l]d
Prof's Book Ehﬂ:p. MIE Arcs
Pontlae, Mich

umnzmm Back numher:. Ust 3Je.
Magazine Mart, Roslyn, H.

GAMES—=ENTERTAINMENT

BINGO Cames make money everywhers,
Catalog. Warwick Press, Conlmicut, R. L
PLAYE, Opercitas, mu.n:l:..'l comedies,
complete mimuﬂ first-parts with song
programs, blackince skits, vaudeville nets,
monologs, dialogs. recitations, juvenile
t..llx:.lu and songs, musieal rendings, énter-
mu:nu ma.t!—un gonds,  Cntalow froe,
T Jz Ca., 203 N. Wabash, Depl,

MAGIC TRICKES, FUZZILES,
JOEER MNOVELTIES

AMAZE Friends with Master Cigaretle
Vonisher. Mystifving! Makes you UEI
lar. Only £1.00 postpaid: ﬂml:riyljl.'z -
ernture free, Scheetz. 081 Branch, Sellers-
¥ille. Pernn. e .

CI'..D'EFD of nmuh: from finger tips,
empty hand effect, mystilyving. Bee magic

er or for riormance tube send
50¢; three. one o . Regan Laboratories,
El!!:fnn - A

TRI(‘.‘E.S Yl:rq can do! For ;pm'ket- Pars
lor, stage. With colns, cards, cigareites
n:rps balls, thimbles, apparatuis, l.n'.ll:ul

, Muslons. Send 10 for latest 100

nge catalog of 600 tricks, which includes

F 10 select pocket tricks. Bend 10e to-
dm' I.'luugIR.a Magicland, Box 274, Dallas,

H'.II.GI.G Novelty catalog, three ﬂﬂh. 1oe,

FROFITABLE DCCUPATIONZ

MECHANICALLY Inclined men — Own
and te general applinnce repair shop,
Complets, illustrated course shows you
how, Welding, refrigeration, mnt&rr Te=
pair, how to get hulmu ate.. all
Ravered " Pres litsrature. - Ghelsty Suppiv:
Dept. 411, 3835 M. Oentral Ave.. Chicago.

WILL ¥ou give us 6% fmt 8600 you

make? Afternoons free! Work home,
#1000 month reparted (exceptional—~full-
timel, Expect au'rnrl.ur H'l. al

1240. Ban Bernarndlno, Call

DECEMBER, 1941

Wencel, Hamiramek,

BT.H.DE And small magle, wam.
talog

GNAI.. Magiz for amatears]

fllusions, joker novelties, Lric

3c. Mac's h‘.lllll: Shop, G- B
PROFESS

Pocket tricks! Joker's novelties! Hun-

dracs af  iteimal

Worth, Texns
Lawston, Dept J18 Quoens

Villngr. M. Y.

HOLLYWOOD Bpecial! Magicians but-
ton, catalogue. mhost illusion and free
trick for 25e. 3

Magle House
Box BBE, Hollywood, California,

A THOUSAND Laughs—Unigue jack-
ass cigaretts dispensar. Eulu 10 :l.p.r-
ettes, Hl.mpl:.' ;!r:ll d.onl: head d
tall risss—pres u{lrﬂ L‘Et-tn.

niisfnctlon l'].tﬂ.ﬂnttbd EI:I.I 0.0.D.

ar Péc plus uml!l.‘l mone er feo or §1.00
with order, miu:tz‘iu, Dept. ©-8,
CILCEE, ln:L

FREE Trick with order
Zanto, Waverly, Ohlo

TBE A maglciam.

for stz 10c.

mugic l.'-l-t-l:lﬂil.-l-'! ﬂ! latest rlm e, Ire-
land, O-109 N n-nm.__gn

rﬁ.zs&riuétam profeasionnl al._‘:'f.l HE
OETL nis Magio io,
Olive, Bi. Loui

LEARN Ventrilegquiam, 3e stamp brings
Enrﬂuullr.u. Bmith, 801 Bigelow, Peoria,

AMATIMNG New (1941) 168 page Mi &
catalog. Latest-best professional

e brings your (none lr:e}.

Magle Company, 2300PM Mason Ave., Chi-

camo. I S
MAOIOTANS Ontalog newest tricks 10,

Bterling Magic Co., 38 John R,, Detroil,
Mich,

WORLD'S Largest professional tﬂﬁ
ahon keeps you In touch with latest tri

‘Ta recelve mailings send 26e for 1941 eat-
nlog. Haolden. 220 W. 42nd St.. New York,

MAGICIANS" Headgquarters, 218-page
catalog, pocket, parlor, professional tnﬂu.
Tc. Kanter's, M-1311 Walnut, Philadel
nhia.

EARN HDII!S’ in any crowd. cl.'ll nNAmes

f tell ok Fro-
F:I:lnln poi Em mll'l.l lnlﬂt writ=

[ em 51, Elundm Bm: EETH
ernarnding, Calif,

COINE—TORENS—CURRENCY

WE Buy Lincoln cenis, Indian cenis
and old money., Send 1b¢ mda.: for 1941
catalogue of prices we pnﬂhw ull Innlmzl
U, & coins, Americ Co.,
Dept. 1, Transportation Hidg.. E-'hir;l-w

PRICE List of 7. 8. epina, bills and cal-
Ieetors” necessories 10e. 1Nustrations,
2500 quotations. James Randall, 341 South
Dearborn, Chicago,

OLD Money 'nnl:-ed WIll pay £100.00
for 1804 dime, B, mint. $50.00 for 1813 Lib-
erty head rlh.:bcl (not buffale), Big preml-
ums pald for all rare colns. Hend 4c for
lnrge coin folder, Moy mean much profit
ta ¥ou. Numismatic Co., Dept 20, Fort
Worth, Texas,

10 INDIAN Head cents. different dlt-u:.
nlse pricelists 35c. Schuliz, 1053 Rich-
waod, Clnelnnati. Ohlo.

GET Frofit &nd nlzuure 1n cul.lmr-inn g&

colns, Bend 58-mal

coln eatnlom, ‘k’w II bc d:linhlcd wﬂ.h
S, o I boy 3, Max et 4 Mt
H u . e rZes

caln establishment in U. 5. Established

q1 'FFI:I'I
Pt St P

I"H.Em Foreign wdn. banknote and large
50 page [lustrated coln catalogue to mp-
proval service applicants, Send 3¢ post-
pge, ‘Tatham Ceinco, Bpringfeld-135,
Mizs

BAVE Colna, large 100 page value book
B¢, coln hnl.dm A0c, information lists e,
Coin_Shop, Box 77, Alameda, Califormin,

18 BE‘PERE‘HT Colns 35:: ﬂdd:hnn.,
Bok 44, Overland, Bt. Louls, M. M.

OI:II.'NB Far r.-ulln:lm‘s Large r:.Ll.'I.bm.l.u
—4400 quotations—35c. Eugene Morrison,
Reseda, Colifornia,
BARGAINS In small cental Lists freel
Eﬂlmﬂ PM-267 South Sandusky, Colum-
s, O
WILL Poy #15 ench for eertnin Linssln
nnles! Indianheads §100; dl.mu $1, m
E]:;nléilmud catalogue loe. Federal

iinge (PM), Columbuos, Ohlo.
COMMEMORATIVE 8%, Columbias,
Ellnm]:n e Bhnne—ﬂuuntniia't&u“ﬁahul:%
1l H.ﬂ“.
Eafa:n HNorman Bhultz. Salt Lake,

I MAY mE“ ,Idlllt mﬁ‘aﬂrﬁ!“ I:.B
¥ou_want end me list e
mail ™ William H. Eenworthy, W t!rﬂhe
Lo,

OLDy ETAMPE WANTED

I WILL Pay £100.00 each for 1824 leo
green Franklin Jll‘.a.mplgEr rotary perforated
eleven {up Lo ench If unused).
Bend 8e for ll"t-'te {llustrated folder uhw—-

1?—'& L1), Efﬂin CII:I.Pui e

39A




STAMF COLLECTING

WITEI:I smu far 10e! 500 T,
-qho]u w:r n;.ﬂ.ﬂ umurtetf— El.l-t-
I:rnun r.l:lurm missions. ny

nrl.utm including commemorntives, alr-
Leiml.llls high values up to $5.00 denoming-
on

FPrico only ch to roval li-
cants! Money back il II::P ud. ?F
5 Co. L. G0E Dunllr

95 DIFFERENT Pﬂﬂl.li.ll 5u: Il}!‘el
T. B, packs Penn rovals, B
Hill, Box 123, Moorhead, Minnesota.
I'I'Il-tl.':hlhll' wwld eollection
Ble British Colanial com-
Valuable
colarful
natural resources, HBi-colored pletorial Es-
sue from mysterious Indian Ocenn island.
Rampant llon of Bohemis issue. plus 100
different stamps. many f{rom subjugated
Fl.lﬁrﬂ:ﬂ-h countries, anly 3¢ Lo approval
aﬂ? Friendly Fllotelists, Box 4428F,
tndrlphl Pennn,
FINE Approvals, freshly mounted. Pn.ll.
personal service, Tell me what countries
ccllect and I'll zend their stamps,
niner 308 East Fourth. Long Beach,

T BURINAME: Transvanl; Venezuela: Mews
foundland; Tanganyiks Tasmanla; Wurt-
tembarg: Herzegovina; Trmn-m.'nrr. Duich
Indies; Btheria; Mongolia; os: Hho-
desln;  Queensiand., H\'ﬂawinﬁl b, lm-
Enqj m-u Inwood X
NGLE Set Cosla Rica, E-l:rll'l.'hl_
Free with ap als. Bwooper, 141 Weat
Btreot, Newark, N, J.

160 DUNITED Siales stampa—I10c. In-
cluding commemoratives, precancels and
h:;h yalues, or 150 [nre::n—mc Delling-

121 M. Caldwell, Charlotie, N, 0.

EENE.&TIDNLL Combination offer! Big
packet 105 different including Ieeland,
ador (American flag In

nl g 20c. et British Colonies, in-
cluding Oweilor. Hyderabad. Burma (new
:nunl.rﬂ jubiles and coronntions. Scarce
r Eastern republic cataloglng 50c. Bii
I!I.ll.l.u-lrl.hed lists af other bargmins. T,
catalog priee over $3.001 All for onlv Sc to

aporoval applicants! Waorld-Wide Eu.m
Company. Department 000-N, cl.m.drn,
Hew Yaork.

U. 8. Mixture. 3 pounds §1.00.
Bu.mpd New Albany, Ind,

NT MNetherlands

Halmes

DIFFERE Me. Ap=
Ennnh HReidenbach, Lexington Ave,,
roy, MNew York.

33 DIFFERENT United E-blth. .ﬂ.p-
provals. Ulechts, 11438 North Keeler,
Chicago,

TEN Piclorinls 3¢ wlm ]
Ht.l.lﬂpl- .‘iI-DE Delmar, St Lo

ﬂmmﬂ "BTAMFE -Pli'lu'ﬂll.‘ ltltldml.ﬂ'.ﬂ.-
t:lm 'ﬁiu paper. Bﬂl’lnﬁ 1100 all different
T3 Columbus Ave,,

EI"‘EIB.

W:IJ
oW

BEYCHELLES. MNeld. Cavmans. Man-
chukwe, Brunei, Turks Calcos, British

Solomons (Cannibaland). Evervthing 3c

with i.mto;ll& Viking, 130-Z Clintcn BL,
o, T 3

o, E Cnm&muﬂti\'m—ﬁn ﬂ:ﬂ'::r\:nt. T

:'rau pplicnnts, E‘gvm Oetche,

PHILATDE'IG Monthly froe — Forty
%m Inclides stamp encyelopedia. Free,
Tite Em;plm Stamp, Dept. PM., Toronto,

BR]NUE “Ten dillerent stamp ex-
T's nlmn Hofmann, 17186 First Ave-
nue, New

0D mnummnvna om giﬂ-l:ler
£1.10. Olenn Carter, East Rochester,
LA Mint, Edlm WB.:?I'I.{I 1e Pllgrim,
Webster, Euuben-—a!-n. with Vincennes
Iree Florence MceClay, Altadena. Calif.
5 DIFFERENT Canada or 25 different
'ﬂ!‘ltlﬁl Btates & cents. Gago Stamp Co,,
Box 1544, Muskoges, Oklahoma.,
WDNDERCF‘I]L Cut-rate  approvals f
Premiums too, aLme,
nuthier Maontreal. Canada.

hnﬂ Xmas Hurlil‘.ﬂ'\c

150 ETJ[!IPE F"r!e !.u af_-nrm'u.l IIJ-!l.I'LI.-
eants. poatage Je. Stanion, Miantie, Conn.

o FINE Latin America abaslutely Irea
with approvals. Coleman, 1078 East 10th
Bt., Brooklyn, M. ¥,

50 DIFFERENT Brilish Colonies, 3¢ E—
provals. Parker. Box 471, Monroe, MMi

Forelgn 5.: .ap'l‘pmvn!a

1M DIFFERENT
Hannay's, 310 Quail, Al

40A

BPFECIAL—&0 Different U. B.

COMUIETO-
ratives 10¢ Lo @ applicants, Budie,
B0 West & Weal Allis, Wis,
1000 MIXED United Siates 18 Two
mmds 1.00. Wholesale mixture list free,
LAY,
JAFAN 25 Different free. Quality

FREE “'{pmous provals” 1
‘ﬂ'rﬁ‘-hn:.” balmer, 304 Hardy, Nortols,

50 DIFFERENT Countries 51: I'iLI:L nny
B: als. Stamp Fair, F
timore, Morvimnd,

2 West Glith, New York.
soprovals included. Harding Ht.lmrpf'eﬁn.
5031 W. Harding Ave.. Chicago. I

$2.00 HONGEONG Stamp onl to fp-
m-"ud buyers. LeDue, Baint f‘etn:hum.
a A

10,000 VARIETIEE lo Each! Gordon
Davison, Box 5680, Manchester, M, H.

PREE Ba.mplu pollectors!  Worldwide
Biamp Exchange, 2135 North 17 Street,
Milwaukor, 'Wisconsin.

REWFOUNDLAND, 15 Differcnt, only
5c. Altone, 2068 DIJ;IL'H:'Q“;_ M Y.

. B Mint: used. Free wholesale cnta-

iete I5c; bicen-
tennials 13c; army=navy 1 -.hnnﬁl. 3921
Hereford, Eiint
HI-GRADE Tnited Btltﬂ COHT M 20T =
tives 15 different 40c; 100 different Boe.
Konces, 3817 Sackett, Cleveland, Ohlo.
160 DIFF. Blampa 545 A 15 t.
Qmulg Btamps, En En:ie'wmd % d .m:n.
. Btamps ot lhe, § Pﬂrn-ult Iree,
dj!lereut 10e. Be!denber: Baroda. MH:

logue; Nationl parks

FREE! Bearce Pa ¢¢runlt.'lunl Ap-
pru'rnlu Oramatan, Mount Ver-
. Hew York,

1mn WORLDWIDE Stamp mixture I5e
Monjar, 1760 Fairmount, Cincnnnn, Obio,

5000 1 PACKETE 1be; A vals,
Griest, isﬂ Omk, Davenport, Towa T

[ DT.!'? Mint Geo, VI coronation poster

,Ru lus seares Cayman Is,, Lecward
i s tod. g e W 5 S
o Sprineheid-go. Mass o P .

178 U, 8, wmmemmtlt:s ete., 10e. 500
25¢. P 0, Dox 457, Mewsrk, M, J.

12 DIFFERENT Pamous .ﬂ.m.:rim:p.l lus
12 different prud.danuﬂ.h plus T. B. 1llus-
trated price nnd check stnnld' Scto U, 8.
approval applicants, Metr tan Stamp-
co, 198-F Broadway, New York City.

i) DIFFERENT 3c; 60D, El:lt:
gl '35 2004, $1.50. Fred Onken,
Brooklyn.
mur_nu U, 8.: il:l:l:udJ:nz 'hi-l'l.lum
cammemaratives
h T-Inl.

sﬂllplﬁd Weil, Box 505,

PDEI'I‘I\I'EL? Greatest free offer—Latest
Beott’'s International $4.00 stamp al
oovering entire world, conta
lustrated, descriptive spaces; Scoti’s 1942
Btandard ﬂ 50 catalogue “"Philately's En-
cyclopedia® —nbsolute frw to applicants
for foreign approvals CUSLOMETE.
Plymouth, Dept, A-8, Bell, oTniE.

WORLD'S Smallest airmall—dinmond
and triangle alantbu free BlAESD MmAga-
zine, also magnifier to aw.d:.r {Eum stamps,
with large collections ps from
ECAFCE countries. A hnrnln 5c with ap-
mllt. Capitnl Btamps, Dept. 2, Little

PRE'E Elt:ime oJu EiIB.'I'Ll. B13-b, oom-

e :E‘t l-n approval fennts sending
Lors’ ervice

?u tarm [ B
A" Box 3 Church Btroet An-
m’x Hew York

10400,
430 Tath

b0 DIFFERENT Chinn for your approve
nl request, reference, Tn.dulli-lm. ;Elm-
burg, Jenkintown. Penna.

—m i t Be to al
;'lll:nl:lhl 1;;"&1 np;prur ar
ED States mixtures. 3 Ibs, §1.00,
%mﬂt;“' Mission, 4512 Morth Ra-

E'EI'E'ER.IEIR Approvals, British Calonial
end foreign. Worthwhile premum free,
Palrfax 8 n.hlp Ca,, Dun.n. Laoring, YJI[J.I:JL

FREE! T00-800 Mived stamps, 5He post-
Bﬁ.‘m General A pm'mla ]ﬂanr:.hut:t
& Al p Company, anchester, Connectl-
g

BE‘L"EN Dlﬂrrmt 'LI 8, mir mall 10e
_a, Wamsuiin Stamp Co., Box

Il Pmﬂdunuu R. 1

WILL Pﬂr ltlllm each for certain 1::
stam; | ‘Ir_' I.La.mm 500
serd cu.l.u.mrut Unitod B-tntu
%ht I Embnm 'r-:m Long, Columbus,

FPIFTY Canadian, Newfloundland., n-
cluding earlics, commemoratives. 10

Approvals, Read, B08 Cerrard, Toronto,

150 DIFFERENT Fo mOrE-
tives, alrmalls, triangles, Eostille,
Benwood, W . Va.

50 ABIA 10 Big 50% djummt S'FE_PD'F
als. Coveris. 39 Siate 5t.. Rochester, N ¥,

MIESION Mixtures—forcign, Too pound
—'J'. & —&be, Btamps, Hox 84, Racine,

FE.E:E 1941 Hong Hong nr!-.h. R-_--
n.t hlr;nlnzﬁélrnﬁ. E"u.ll
hllnn. H. Buflal:

TUNFICHED! 100 U. B, cevenues on doo-
uments—I10c! Ce—50e. ) vanvoarhis,
Hyndman, Penma.

PITCAIRN Island No. 1 free with ap- AR

rovals,  Wallaston Stamps, Wolluston,

HINDENBURO Zeppolin  got complete
3¢, Approvals, Thode, 143020 119 Avenuc,
Jamaica. M. ¥, L

BPECIAL Aljrmnils—2I1 differant, inelud-
Ing zeppelin, trlu.nslea Latin-Amerien,
ote. 5Br with npg:n cnuhnenul Btamp
Co.. Dept, dy Hook

., Donn.
MTPBRENT Btal Froe promi-
ums. 10e with lpprmlnh he up. Jnﬂu,

sauﬂ Seville, Huntington Park, Call
Mixed foregin isome ovor 40

606 GOOD
i“ ald!) for only 25c. Cntnlrup free
sslon Btamps. Brookland, D.

1000 FOREIGN 25c. 10 'I‘urhx.".r Be. Ap-
provals, Ajax, Box 6009, Kansas City, Mo,

WIN Free stamps—Fascinating contesi

—EVery a ruvu.l mﬁllml wins—MNo obli-
gtiﬂ your ility, Mutual Stamp
rviee, Fellows, Callfornis.

pa
Henls, 1704

8 lhmm:mmt-lwu—'!‘& different 25
ﬂr}'nu.l Stamp Oo., Rasine, Wis,

SUPERS Approvais, neh E‘rjm Siam
T{E Lo 1.|"! calalogue.

] Rmh p.:imuma Unlm':éea Tree

" -1 rovnlis, m tam 61y

Savbold Bullding, Miami, mp ch ek
!-ﬂ-ﬂ'l' 0TS m TE—50 different . 8.

10c. erent Britlsh Calonies 10
W, uﬂuu Quentin Road, Brooklyn,

SEMI-POSTA The
suirhnm
wi

New Yok,

HIIN'DRED Worldwide 3o, 25 different
commemoratives dlml—iﬂllnuump, Kent,
Ohion,

hard to get
a5 ﬂ.lm:rent Including sets; 8¢
, B5 Massau Bireet,

FREE! Heglnner's
Writesel, PM-267 Bow
bus. Ohio.

T B e TR iy
TR
Shop, 809 Holland Bidg.. St. Loais. Mo,

FREE—World's only octagonal (eight-
sided) ltmv and I3 different Japanese
pletorials to approval i.DI}II'::I.I:IT.l. Charles
Clenveland, Haor Humphrey., Oak
Park, Illinols.

ESTHONIA 25 Different 106, ADprovals,
Hermes Btamp Company, Box 278, Hemp-
stﬂd N. Y.

REIﬂIl 15c.

*mae ﬁ'.'l et. Approvals, De
lwaukes, Wisconsin,

" 40000 VARIETIES Farelgn svallable on

ncket. Poatage 3o
Sandusky, Colum-

Includes valoable
Mers. Box

FREE 20 Diff t Jn d :IE :m'l'e - | spprovals 'ie up. Large selections,

ent Ohina with '-fp?maﬁ““ poc ' ﬁa& FE n Stamp Company, Vine-
Chiengo, nd, M. J.

KEY; £1.00 (CAT., Price) for le! Two mint
bthi!.][: Dﬂﬂé’* Scmﬁlth !;Iué TU.5A., oat 20e; “Eﬁeer countries’ packet
Eenw Ave.. :Hut:lgr M. J (Djibouti, Manchurio, ebte): scarce &et
Hussin, cat, 76¢, Everything for only one
'Ii DIFFERENT 8. I, rovils, cent Lo .mrnm applicants! Garcelon
Kirst. 15508 Dﬂ.ﬂull Bt Faul nesotd. | Beamp Company, Box 400, c“‘u . Maine,

FREE! Baverian rallroad, 14 varieties.
Rev, Benter, Borke, 5. Dak,

SMOKY Mountnin sheet with 10 beau-
tiful commemorstives. rovals S
Ett;mp Bhep, 808 Holland Bldg., Bt Louls,

EH{I‘E‘E Mountoin commemarative sheet,
eat . 8. stamp lesued. and 33 . 8
c? uding commemoratives, alcmall. rev-
nnu:l ete. Catalogs 75c—To npproval ap=
llcants for Bz, Curhan Stamp ComEany,
loucester, Mass.

POPULAR MECHANICS



WILL Ha era. El'ill U. B. flag—Panama
shiowing O ry'* im natural colors,
and Nicargaus Hn diamond and tri-
nngle stamp, Nor :u'nn dj.ﬂ.mund
:-nﬂdn largest), Pope Pius “‘peace’”

g,ualnve cal ﬂ'ﬂlﬂilhﬂ‘ Par Ell-l‘,:rn
, An “pyl
mnl‘.ry. n.u:lml-ls nirmails, ete., Sc
provals. Belmont Btamp Co.. Dept.
]&igmn D C.
AL Zone—Fanama Canal commem-
muw imd Ecuador with U, B, flag in

notyral calors, also “'bullfight'’ stamp,
Chineas “midget,"” ant  diamond,
“Christ” tria “en uake' @irmail,

g'l:rnﬂ: Rornl Alr Porce
ot Mol 2 Wi abarave, giamas
...._._.E... R ngton, L

11II"FERENT Blamps Including
th.u.h.. El!.l!.l cnr.hln Albania, Johars,

Perak, oval applica
Rac:}ct{: map Gu. 1&11 nmare, E%hiﬂ.w.

UNITED States packets: :rm mhrod 13c,
100 dLE. 13e, 204 diif, &8¢, 1 com=
memoratives IBc, L. Pnt.tﬂ' 131i P
McGen, Kansas Cliy, Mo,

HOBBIES AND COLLECTIONS

HAWAIIAN Match book covers. 50 dif-
ferent unused Polynesian li[Jl:ﬂltul.']:l.l-1 ‘I..'W.
Box 4031, Honolulu, Hawai

WANTED. Old o tte cards, Write
Bray, 1117 Jackson, Enston. Penna.

100 NEW Match covers $1.00 tpald,
assorted, several states, Cerard Jange,

Hlldsunwﬂi: Michigan.,

UAL Assortment Pacific Ocean
E‘hb.lifﬂ palished, varicolored. I5e. Rayoo,
ors_Beach, Oalifornin,

00 UNUBED Naghumt. matchbooks, all

dmf’"&“h”“ Jowell, 315 Soull 57,

OOK Albums moke swell Kmas
$2 posatpald. TFres

Em LL'IJIHHI. alrmail trinngles, completa £1,
sot, Te, w:'r.h lppravnln. Lorralne Brown, L. HBH:IIEBH bum Co., Dopt. P,

Marion, Mj Lone Branch, N, J.
EIJ'PER-B Gﬂilllrﬂtnn of 100 world com- THREE Zircons, senm.ne $1.76.  Alex-
50c. Arthur Pautsch, Box | andrites syn. from 81,25 per

ﬂn. IH!!I. H;dc Park. Massachusetis.

UNITED Btates price list fres. Send
Bintﬂ:u H'-nrk. Hnnlu 335 Fifth Avenue,

“BPE EL!.L CIIIer —IED differsnt T, E
L0 (cat. $3.00 or more). and new
ues, Lightly cancelled. In good condi=
tion. Let us supply your needs in . 8.
mint and cnncelled. nsonnble. Mo ap-
provals. Highest prices pald for collee-
tHons and accumulations, Armour Stamp-
oo, 5t. Albans, N, ¥,
oo T, 8 Mixed containing old and
pre-
uber

Tecent mmmumnrnu\'u high values,
mm::]: g in coln, J. W,
& Bon, l!thhu:du Maryland
1000 U, 8. Mixed, dime snd 42 postage.
Jem Stamps, Port Jeflerson, M, Y.
WEEKLY Stamp magieine, thirtesn
wlick.u 10c. Stamp Journal, Knlnmazoa,
th

'D'NITED Btates approvals complete cov-
quu.llgﬂl.ttrlcuw prices, Sem-
J'.rrn-gt'li-: Siamps, , Coconut Orove,

Flarida.

FREE! Western Hemisphere packet.

Pas de, QOwens, 806 Welsh, Ea.:r City,
ERHL

FREE! Complete Canads T visit

;rmwm. Chester, Box M-P,

& ﬁHT P‘mtu: 136 all different fram
Africa th Ameriea, Bouth Bea Islands
ete, 'Im:ludu Micnragun nirlnll-il. two
searce unused United States cataloging

and animel stamps: m

ineludes fine ecallection
dlﬂ‘ore:lt British l:.‘m:lnlﬂ—(ma.r‘nrl. Ja-
majea. Johore, ete. and Tnd tates 84
values, Total uhlun orice
Eve for only 5¢ to ap-
applicants! mﬂn Bitamp Com-
Department Comden, New

BOUTH American—I100 different 10e—
with approvals. Davis, Silver Lake. Ind.
BTAMP Denlérs, ¥our ad here will brin
wonderful returns. Ask me for s
F. W, Johnson, Manager, Class{fied Mﬂ:—
tinina, Panu]u Mechanies Magazine,
tario Bt , Chiraga,
REIDDEN! Exotio mystery stamr
{banned from use m:u mail in t;le 'l;n.itﬂ

FREE! Ausiria war set. Postage 3o
Williams, 606 Archer. Bay City, Michigan,
APPROVAL Bheets. Frederick B. Driver,
1ﬂ1 F:ill.l.m H'Iid Phill.d.z
{fmcsimiles),

Bal
uﬂﬁ L R 'Il:r 4 Building. E..;'
ﬂlts lehignn 2 H-, aifein

BEND Postun for free United States
price Lst. - Btanler  Gibbons, 36.P Park
Btar approvals! Ha

w, New Work.
Fﬂ thing lkee
Write hdiu'. !1.1 mixed U. 5. 10c.
ﬂ: ‘Tucson. Arl
CANADA 100 DI.I‘.IeI'tI:d‘. ISe—approvals
all countries. Lists. Victoria Stamp Ca.,
Landon. 4. Canade.

PENNY Approvals, that satisf Hell
?ﬂfm Box 5441-P, I'hun;.dnh.fl.

TEMN Different United El.u.l:.ﬁ_ H:I- YEALS
old, Bc. Elsea, Bowling Oreen, O

DECEMEER, 1041

carnt, Lowe's, Box 535, Ghltn.ﬁ- I1L.
BEAUTIFUL Assarted .'Imlﬂ stonies,
(new) 200 for 82.00, pos ., 851

Bouth State, m‘liﬂin

EXCHANGE Your duplicats H.II'HI:II:.
match covers. ete. with collectors every-
where. List, swappers, dime. (Mention
hnb 'r'll Secretary. Box 2166, Denver, Calo,

Book match covers. 100 all
dltl'ermt $1.00. Pree lst. Charles Edel-
, 1311C East 84, Cleveland, Ohio.

CAMERAS, PHOTD BUFFLIES

LIFETIME Statoeite colored. Send neg=

ative, $1.00 colors. Buser, Argonia. Kans,
CAMERAER And supplica. Pree llostrat-
od {:I.l‘.l.lui :Iluttr.l everything ﬂmmmph:r:
—ati EAmaras EriEEE—
at trmnduul unﬂnu Hnndndi of bar-
ing, new aod dsed. All gunrantesd, We
e your old camers of equipment o
trade, Write now for your free copy of our
newest monev-saving bargoin book—just

out! Ldmited edition. Hurry! GCentral
Caumern Co., (Photographic Headquarters
aince {15‘9& 210 B, Wabash, Depl, L-16Z,
Chicago. I

FHDT‘I:!TAH.B—TH: new gu BOT=
ners o plastic speed handle,  Faster,

guicker, neater method of mounting your

phnmmph-: Refills ten cents per hun=

d:\ed_ Bend Mty cents for complete outflt,

“tahﬂnmnea Inc., Fark Bquare
an

:IIA.BE Bays: Astounding buy. exclusive
hun: ].l.tﬁl: Argus C3 with coupled range
aynehire fash, 50 mm. F:3.5 lens,

’FI mm. Bausch & Lomb teleshoto
P'ﬁ G mlag coupled to range Onder. S80.00
walue; nnw £57,.50, mundlumn‘lh’ g‘unr-
teﬂl whide eready

P Ihlﬁw Deluxe, F: !. 3 Ir Frontor
lh‘ul.t:r rnluu at §16.75, Bend for
YOurs q 4: while they are available, B84
m puingrnm Mo, 250 |5 free and in-

ting. Write for smr.r copy. Den't
trade until you write Camera Com-
;rflh#. Dept, AG, 170 H", Madison Bt Chi-

SPEED-0-COPY Gmndzl‘.u.ﬂ Inmslng
attachment for Leieca, Contax,
and . Bend for :I!trrlhlm Paul
Ehull, Dept. PM-12, 240 So. oo AvE=
Los_Angeies, Calllornis.

“DIIT"E'R HT" Hm movies., Bample,
5 FRoom 501, Mich-
g hio Hui]dlns I::him;n.
Bulk film! 25 ft. Eastman Pmu
b- 4 :II 08! Relonded ecartridges—3 for h
g’mﬂd Order now. FPacific Const Im
B 1510 M., Bierra Bonita, Hollyw

phs o fascinatin

OIL Coloring nb? nnm ~

furmnf!un. and reouirements. Matlonal Art
15 Michigan, Dept. 3448, Chi-
CRED,

CAMERA :H.md:i.nl.. Bellows nmh tﬁ
order, shutters repaired. Bellows mad
Bt il atandard cameras! Onited Casmers
Cn, Ine., A-1515 Belmont. Chleago.
MAEE Money in uhnm—n Learn
quickly at hnm:. Easy plan. Brn’ﬂuu ox=
perience u Commoen schoal ed-
ueation sum-nle'nt. Bmkm and reauire-
ments fres, American School of Photogra-
phy, 1315 Michigan, Deprt. 3431, Chicago.

FHOTO Eniarger—Make It  rvoursell,
Casts little. -H-I.mu:le to make. Illusteated
Instruction book 35¢. Popular Mechanics,
200 E. Ontario Btreet, Chicago,

HAVE You a camera? Bend ten conts
for recomt muomber of our big magazine
showing how 1o make betiar pletures and
eArn money, American Photography, 116
Camern House, Boston, Mass.

FHOTO FINIBHING

BIGOEST £1.00 Value In 35 mm. finish-
ing Exposare fne llBII‘i Viparat-
(=] 3'3[-!'.'; enlargements: deckl Pm=

bnﬂ:d m:rsln and date, Et:ht,een BX]
150, slxteen exposure uip
'.F‘m:r mutiers. B exposure rolls in belu'li-
deckled contact finish with free handy
nlh'u.m 26c. Mallbag Film Service, Dox
SidlA, Chicago.

FREE Framed enlargement eoupon.
Two prints each elght exposure roll de-
wela Hollytints, P-13260, Haolly=

o

wood, California
:EHH Argus, Lc:lca ur,c {ence Mer-
:nﬁde-uel-
optd lEut:m.lu DH’.—:DE lnd beautifully

cury™) 38 exposure

to 3V xd® sy Ints, S0,

l::a.r!.rf!’e reloaded with Entmmw Plus X,

exposure rolls, 55c, reload 20c.

lms permonently protected b ru'ra'lu-
tlmnr Cryalyvie nﬂn&u !:.r

Batisfactlon guarantes Free ma.1].|n

L:gﬂﬂu.mn:ln l]:!rlnrl.l'. 'li'i'rll',u Technifinis
Brown 8t. N, W.. Roches-

P'REE—-—T:I Popular Mechondes readers:
Any roll developed to 16 sparkling Nu-Art
neverinde enameled prints Eh“ two b"‘lﬂl-
tiful Hollywood enlargements and two free
leathertone frames, only 25e; 20 Ints,
258 1068, $1.00, Ovvernight un-!r_':.. u=Arl,
P-39. Des Moines, Ia.

RDLL Developed, two gets prints, 25e,

Tints 2c. Eshieman’s, 120-08 Liberty,
ond Hill. L. L

ROLL Do'rr:lnmd i.ﬂr[l Frlnted. lﬂc whm

rall
Erl-c:. anl.l pr.lm:d sll double il.lll Eﬂr-
rlbn for spetinls and [ree mallers, Film

57, Passale, M. J.

PRHEEH;.I‘:LHI_ ]l.ﬂ lpI.rkllﬂnbE Lifetims
prin ree lovely Hollyw enlaTge-
ments and free Iuﬂler frume with roﬁ!-
25¢c, 20 reprints 25c; 100—81.00. Overnight
gervice,  Lifetone  Studics, L-38,
Moines. Town.

GIANT Central Photographic

Almanae

—C:umplete lde to evmmnﬁl hoto-
ﬂaﬁhi-c Wi nﬂ: 3:!1.1 mao elp you
nET WoTKE af 'pli.hl‘.l'.-
hie Items. ﬂjm hrmﬂ.reﬂ.l of facts,

sints, expert tips on bettor picture taking.
Inside information and Inftest news on
care of Eqmnmeut., film epesds, sunshade-
filter size osure tables, eolor
printing, EnJl.rn'J.I:u: “gnu.lng lizts mll cam=
erns and photo t-qulpmunb—lmuu print-
eFs mtzud ieu:lslu ies li;ltﬂl;:t:ﬂ

or qu unmpn s0n ea-
turea‘r%mufum- i.l:‘.ld Bend only 25
cents  (which 1s u'-ed!ted an  your first
order of §2,00 or more) tn Centrol Camema
Co., Dept. L-18A, 230 Wabnsh Ave,,
l:h1cagu Til

NEW--DII!'cmnI:. 8 ﬂrpmur\e roll devels
oped, one “'Silk Finish" print of each 25c.
Pnrt Studla, MDH-IE Ir'rln_[ Park, l?:hm-l.:n

MCIDEN tuﬂ

cards, sample Bc, Ho d:wluwd 15 'U"l:t-ul:
deekle—edla prints and one professional
enlargement  26e. rints 11te each.
Bame-day service. HSa bll!u'tiun guaran=
teed.  Buperior Finlshers, Monroe, Wis,

WS SSED P!, § pmonsre IR
8 EXPOEUNTE, enlarged reprin
with Bx7 :ﬁ!l.ra'nh:unt.. !E: Midland

Photo, Box 388, Bt. Joseph, M

PROMPT SBervice! Rall de\'ﬂop:f.t, twa
ﬂﬂnm each negative 35c. Hench Studics,

rg, Peninn.
du:l:lndﬁ. ﬂ;

JUMBO Prints, hl.um
ma.lu:nt- try one
thmnpult-s
ANTE'D—!! hotz of ole' awimming
holes. Box 136, Whitinaville, Mnss,

B ENLAROEMENTS And film developed
116 size or smaller, 35¢ coin; cnln
prints 3¢ each; special offer: u:r.lm ad-

and negative gﬂhm
Christmas card free with ﬂfd!f 2 ar
maore. Enlarge Fhoto, Box 191, Dept. PM,

ton, Moss,

IS Ro]ln including Mmur:r. fine
gruin  devel 36 big 3'9x5 enlarge-
n:ent.u £1.00, sez:pou 3Bc. Cam-

ernshop, Ll.nbnn, dinna,
41A



EMBOSSED Deckled-edge Clhrlstmas
eards, ineluding env ea. [rom your own
negatlve G0e dozen nimum 4 tor 25e.

m itol Service, Box 5iM, Rochester,
HNew Yor

b::l.u BILKE Finish enlargement—20c,

el tiwve., Irving Studls, 40064 Ir-
rlmr Park. Chicago.

COLOR _ Prints  with Ha.rahn.ll' oll
inta. plied. LI
l.[tra.hu.u
Broak-

Easily Ap
rite_for liternture, ..'ruh a.
Ine., Depl. D, 167-173 N, Hinth St.,

]E. H. ¥.

EAUTIFUL Oversize deckledged
!m'lrlh lmd twa enlargements with first
otder 25e. Owlphote M1, Weatherford,
Oklahoma.

TPeatcard aise) o 16 Fosuldr pents 3o
rd Blze} or T rin ;
3 n?nu: rolls enlarged !hﬂlﬁ I.F.M. Biur-
ton Stndics, 443M. Rascos.

0 REPRINTS 35c. Rolls du“l.un-ad and
18 pﬂnt.l nr B Erihl'.s l.nd 2 enlargements
25c.  Candl film developed n
A0l nrtnh: §1.080. 1B expodiice rtoll,
B0e. Mercury El.'udmu Dept. 18, 100 M.
Dearborn, Chien

OIL-I}OW.H-EI: ErT Enlargement X5c;
black-white 2 far 18e. Bend negatlve
%ﬂ:}tl‘.e. 41-31, 4Tth Bt.. Long Island City,
TWO Bels of "Deckledge” prints with
every raoll n.nluhad—ﬂrm. ery Mnest qual-

LE rints 2c each. Brown
F Gwnpln:r t 10-42 Emerson, Minne-

:l B D'I'IFD'I'.. T Enlargements [rom
mr negative, Eh. Photoart, Btrasburg,

Bire plctures from

Hve. 11! size enlarged 5x7, IEJJ' -ulﬂ-lrt.l:d
e attarve poasebitan. i s

r onately, 5
8 expos m‘f&""‘“‘; and “_nﬁue
L [~ ase. LA
11“5%“%1!:? S0c.  All “;llulrt.smﬂ {541
alze, 35e. ‘Tri-Flex Photo Servica Co.,

369, Ban Francisco

IMMEDIATE Elerviul Pictures returned
same day order is received. Bixteen guar-
snteed  deckled-o Velox prints from
roll, 25e. Ome colored or two plain en-
lu.rnmmu ll.l- l dect]ud—{'dge Velox
rints, Coupon for Bx10 eii-

r:emeu.!. ﬂun I'llh each 25e order. Any
36 exposure 3Bmm. film fine-grain devel-
agspd, ”“.E“ -Eve'' timed, Vi mte treats
ed and geod negative enlarged to m
on deckle-edge Velox paper, only $1.00
Reloads: 36 exposure, Me; 18 exposure a-ﬁr.'..
dxd deckle-edge reprints, Jo tlﬂ:' Delails,
nmplt. mailers, other bargaing free on
request. Amerlean Btudios, Box T0, La
Crnﬂl: Wis,

ROLL Dev and 4x8 oversize glossy
'.'Etl:l.l: nis. ure 20c: 12 exposure
1 u‘ﬁm Clemet Photo Bery-
Dcr lall W, Golumbia Ave,, Phil-

!E s f'm'ﬂ

OIL Unlnl'l'n pho phs a !utl.ﬂ.ltlnl
%g&w or ofitable business. Learn at
3

El..}' limb]lﬂtd InEu‘IEI% Pravious
EXperience unnecessary. Send for
formation and uirements. National Art
Bechool, 1315 Michigan, Dept. 3430, Chi-
CRgd. =

FREE Bample photos, price list, mailing
envelope. Foll developed sixtesn prints,
E&c&ur Photo, 20 West Jockson, Dept. B,

ROLL Developed—18 guaranteed prints,

twio ons on enargements, 26c. Smart

Fhoto. Winona, Minnesota,
DOUBLESIZE Prints. Your roll devel-
oped and 8 doublesize prints 25¢; from 118

un ar I:'I slze negatives you receive 4
Il &maller =izes recelve
18 expasure rolls Soe;
rofls 35c. Reprinta 3¢ each.
Gunrlntw ' Everlasting  Hi-glosa
:I!n.i.ln Overnleht ssrvice. Paeific Photo
Bervice, Box 066, San Francison, Call

FOR The diserimina amateur—38 sx-

28e. Miniature

334 enlarmements $1,00, Unexcelled ouale
it¥, mrompt sarvice, Paramount Photo,
437 E. Bind Blres w York.

BRIM.-16MM. Films. Free
'mm sample film 10e.) P‘arl‘;'-m- !;E
ooklyn,

:hu:g;. 8l Eastern Parkway, Br
New York.

MUSIC AND MUSICAL INSTRUMENTS

ROLL Developed and 8 lustrous distinet
figish permanent Velox gloasy prints 250—
reprints 3c each. Fotoprint Service. Box I,
Roanoke, Virginia
INTRODUCTORY OQOfer—Raol]l developed
8 prints and two enlargements m: Young
Fhoto Service, 408-H, Albany, N. Y.

MOTION PFICTURES AND S0OUND
EQUIPMENT

LARGE Seolection. Emm. films, 1Bmem,
soind and silent. Send !nr rl;rm- “Amateur-

Hnﬂe—apm:.l titutlional Cin-
Berviee, Ine., EIJ-I" Broadway, N:I'
‘ru_r_l - City.

8-MM. 100-FL. subjects 0Ba, Bpring
Films. Westboro, Mass,

BAVE 60% Om movies. Bargain cireo-
lars. uenm Company, Davenport, Town,

RENT Emm,, l@mm. reels §10.00,
Eump Hnﬂw list. Qary Films, 368

UOLOR- For Christmas!
B-‘-'ﬂﬂltlnlﬂ-lﬂ&f low Pﬁtﬂﬂl

le film, I0e.  Cinetes
Muripasa, I-I ywood, El.ufmln

NEW Film exchan an and eatal
of movie mulumm“ ??lra.mnu “
ﬂm%m. G-104, Box 2124, m:km.y

+ smmples, 10¢;
Ila-t; 'l‘rn I:Ivnl".lwi mwﬁ:y. Jucksan,
BIEI I'..d.lt! Bllent d5mm. fims! Demsey,

1220 Berkley, Youngstown, Ohlo.
BOUND—&ilent. Cameras, prolectors,
Lenses, Bereens, wall prico. Rental H-
h‘lﬁlm sent anywhere., Trades accept-
ght. Installments. Catalogs. Mo-

II's, B4 Weat 48th Bt.. New ¥.

“I'.'II?I‘EREHT Home movies, Elmiﬂg
taltg me. Bantam, Reom 011, Mich-
lgan ﬁl.u Bullding, Chicago,

MOVIE Film 100" II!ITII:n_ 51 nonhalas=
tion 5198 Weston 33 33.10. Weston 100
§3.89, procesiing Included. nmha.nu.ﬂnr
.‘..'{"_--!s,. incy Btroct, Brooklyn, M. ¥,
!-la-manh film rental umw
EI:Ient sound. 8 and 16mm. Write

dny. National Clnema SBerviee, 11 De:' :Et..
New York.

Glorlous girls,
Thrillln: SiLi=
Il Worth

BMM -1EMM. Filmsa sllent-gaind,
bough.l. sold, exchanged. Films rented
'||'1:|.:r= HSpecal lﬂm.m d reels,
fe silent $1.50, sound $2."' Free
:l.tl]ul with sample 10e), Gurltzn Film,
317 West Hth, New York.

E80-8 Bmm. movie 0Olms 50%

less,

Spoaled rud l'm' use. [htﬂusua for
?uu&lu EE0 5 Central, Ennsas City,

LEM-"-N' Motlon plcture theatre projec-
tlon. management. Free catalog.  Olve
are.  “Thentre Institiibe, Elmirn, N, ¥,

NEW Movie=-mite 16mm. SOF. orojec-
tors S160.50. new and used. Write
to-day, James A, Peters, Dopt. PM-1. 41
Bouth Feurth SBtreet, Allentown. Penna.,

FILMSE Exchan : bli“‘l!:l'l lists be.
Hoffman, 57 Bmﬂl

NNTI!‘JN.&LL? .‘I-drr.'q'tlu-d ml;n'l'u cam-
eras, projectors, flms. Cash or terms,
Fres col es. Don Elder's. M-T20 Boyl-
ston Btreet, Boston, Mass.

T CAMER Pmlrntm'l- films. Lists free.
{Film mm:!e, i0e). 'Bax 337, Valley
Btream, N, Y.

EXTRACRDINARY Seclected Hollywood
productions. Bample soene, lists  dime,
Erwine’s Laboratories, Allentown, Penna.

=
ROLL Developed, eight beoutiful profes-
sional 4x8 wloas enlargements; 25c. Orystal

Studios. Box 1ASF, Rushford, Minm,

& ENLARGED Prints (nearly posteard
size) or 18 regular size prints Irom your
roll or npegatives 252, Willard BStudios,

t 47, Cleveland, Ohio

BEAUTIFUL Enlargement fro each
plcture on rall 256 ﬂu‘t. Rate thl‘,m
Dept. B4, Janesville. W)

IDEAL Fhotos beautifu finkshe
border deckle deIE e rﬂg of & au%?ﬂ
enlargement. Phatos, Box 2355, Pat-
arann, N J

L

MONEYMAKER! "The World's Oreat-
est Passion Play.'' 16mm. and 36mm,
Bpecifr sound or silent. Rent or purchase.
Buperior than Obsrammergnu EI“' Hem-
enwiay Pllm Co, 3TF Chirch 2trest, Bos

tan, Mass
BABS Bays: Bhrewd burers umll for the
new Bass Olne Bar 245, an

Bd-page catnlog exclusive um. The new
Revere Double 8 with F:3.5 lens at £32.50
iz the buyr. The ROA 16mm. SOPF_ news
reel camera at §275.00. Write Cine Head-
quarters ‘Iﬂr a:.run:eﬁpr of this nutLl‘rw
1T W, Madison 51.. Chicnmo. i"tl:

LEARN Piano! Easy, home study meth-
od §1, Magic Key, 111A West Broadway,
Glendale, Callfornia.

PHONDORAPH Hecords 100, Catalogus.
Paramount, AT-358 Enst Market, Wi
Barre, Pennsylvania,

SONGWHITERS: Send poem for
plan and free rh:.lrmng dictionary. u'm:ﬁf
ard Hrothers. 24 Woods Bullding. Chicago,

IT'E Easy ta play—Popiular piano in 1
chords mnd swin E DPII. piunn;uéﬁ'
Moreaus Etudlu Go‘r:rld llJltlllli. Frovi-
dence, Rhode Island

VIDLING—S0lling out collectl
3200, Sims, wnrwqgn'i; Hew ‘.fnr:_n‘ e

VIOLIN=-MAKING Hook. pRiterns,
Blies. Fraser. 3025 ETNIM

POPULAR Dance orchestrations,
plete hi=—§1.00. “Terminal, 3313 I..n.'l'-
rence, Chicaga.

ed Reginald Belcher. Chatham Hew Jor
tr atham, New Jer-

E8Y, R'Er}l'hushed
BORGS, Poe hll.ihﬂt. Fr advice.
Unlimited op n:uﬁuu u Radlo
Music Co.. 6013 Hollywood vd., Hoily-

WRITERS: Porms wanted for mu-
settings. Recordings, radio, publica-
ndvice. Sond poem. Flve E-tl.r Music
Masters, 830 Eelmn Bullding. Boston.
ORCHESTRATIONS — Popilnr unam
back numbers complete B—31.  Oe
Musiclans, 152 Wes Wul. 432, Mew York.
BONGWRITERS—Write lor iree book,
Bend mn: r.mmm-. Variety, Salem. Ind.

slea
tom

EASY umu.ﬂ-—mmn I!‘H 135,
Moses, 315 w-elt Blith, Mew Yor

FHONOORAFPH HRecards 10c. :rru list.
Hoodwin Company, #4419 Broadway, Chi-
cago.

BONGH, Bo
Publications, 1307 Carbon., Syracuse, N. ¥

SPECIAL Offer] Manuseript g , B
double shoets 9:1! 1he, H ouble shests
Px13 50c, Bex 2, Statien "G, New York.

DUG-FLE! RHIU.!- for clarinets, and

saxophones elimlnate vyour I:l.‘d ﬁz‘ub]

s,
Write for clreular. Duo-Flex R 1204
]u AVE E'l.lm'rll!: Ind

BDNDW'H-I'FE

melodies.
Amazing offer, 2157 Nao.
Avers. Chicaga.

SONGWRITERS, Write for Iree booklet,
Profit sharing plan. _Allled Music., TS08
Reading, Cincinnatl, Ohio,

W Ariange, pibin, sell Sapertor” Sons
Studios, Passale, N, 2. oo o8

MUSIC Composed to words, W
oroposition. Bauver Bros,, Oshikosh. Wis.

LEARN Swing plano| Postal brings free
folder. Christensen, 451 Kimhall Hall,
Chicngo,

MUSIC Composed to waords,

amphlst on request. Phono
ng of completed songs. Bend posm for
consideration. Eeenan's BStudios. Depl
FM. Box 2140. Bridesport, Conn.

McNell. Master of Musie o1 b Soom:
. Mas a 18
Alexandrin. Los .ﬂ.n::lﬁu,&mﬂ.

WRITE Bongs. Bi n repua-
tan. Write for lntgrn?:u:g.. s CGardon
FPub, Co.. 201 N. Ho¥ne, Ave,, l::hiﬂ.-gn,

BRADIOS, SUPFLIES, INSTRUCTION

Poems wanted, Neward

H-lhh:l:r. E-"ﬂ-.

RADIO En lnurlnf brondeasting, avia-
tan and police dio, servicing, marine
and Morse telegraphy taught l.h.l;rrn'ughlr
All expenses low, OCatalog [res

Institute, Ames at,, Valparaiso, Ind..

§5.00 retall mﬂﬁ‘mﬁ“ﬂﬂf uttllwmllfm
only %100, add dime pos “ E-ﬂuw
Warehouse, 302-B Wooater, Ah‘-mﬂ- Ohio,

RADIO Service mm and experimen tera
send for our entnlog,
dn].l:.rs Unlteﬂ Raﬂln 'Ul:h (1000 gl‘.j Hew-
ark

ETAFDAH.:IJ Brand radios, save to H"?-
Flirorescent Axtures 807%, "Wilson,
North 3rd, Milwankes, Wis.

o PHOTOGRAPHIC mgu—u:ﬁ: titles—
&4 Bt Clatr. Chicago.

424

;.IuJ u[Eﬂm H:rn'l!nmg_llu Bamy Ie-
catalog. e, A=
Bldg.. Chicago, e

RADID Books—Latest—Hargain catalog
free.  Fopuler Mechanics, 633 St. Clair,
Chicamo,

POPULAR MECHANICS



BUSINESS OFPORTUNITIES

BALES Letters! Hﬂ-lturd:r cnmpaj
Plans! mma-t.]y hl pared. Cuaran

suecessiul. nicel—Ad-
vartising, 1'&13 P .Gm.ll.h Los Angeles Street,
Laos Angeles, Californi

START Home huunm making statuary,
uTmn art m. 1

crele Dottery,
l:il:I marhie I'Iwrln.: ]mutd marble.
vour own fexible maolds. Amazing ta,
Valuable folder i'rt-u l:-‘rciﬂ-'rl: Pu'h Ishers.
(PM12), Glencoe, Illinoks

Ilmm lJJ.uu'der oppariunl-
ties 26 cents; literature free. Mar-
un Wad II, 245 East Tith Street, Now

EXTHA In nty mail selling
partunities. 'l.'.rrlta EI.I‘.: 4154 N. zh:f
Chicago.

YLOMINODS Palnl™ shines in darck.
Eu*ig made. 300 other formulas, l:iﬂ.l.m—
nll 25e, Iden] Service, 300, Park Ridge, 101

MAIL Order business course shows you
hiow to makes money, apare orf fulltime
Teaches professional mail order tech.u.l%:e
—nol penny-citehing emes, Free
tnlls, Melsom Company. G500 EBherman,

Dept. 404-M, Chicago.

WE Show vou how to raise capdtal for

n%‘f business, 82.85 postpald, or write far

. Enterprise Bureny, Syracuse, N, ¥,

rianity mail—Name
fstiansend, 1818 Mo

HALF Pound o
in dlru:wnr 10e.
co, Chicago.
A Molds,"" Mako thom yourself.
Formulas Imtrutl-‘ldm ﬂic. Ideal Service,
179-RM, Park Ridge, I1

SENSATIONAL E'rm!t.u new kind flue-
resoent fxtures, screw inte socket
bulb. Taers save halfl light hd]lnr Etu‘rr.u.
factories installing millions. NAmE
for iree itian. Namoo, D:gt, =413,
£33 East Erle Bt., Chicagn.

MAKE More money! New book tells
how. 64 pages, plans, formulas, business
secrets, 25c. Thomas, Box 27, Btatien D,
Los Angeles.

MECHANICALLY Inclined men—Own
and rate cral lnplinnr.'t r:g-u shop.
Complete,  lustrated aws  you
how, el rdﬂnmﬂun. mator Te-
palr, how to get business, sic., all phases
covered, Free literature. Christy Bupply,
Dept. 111, 2865 M. Ceniral Ave. Chicngo.

DISTRIBUTOR. Here's your real

tnlty. Amerlﬂ.a newest taste thrill,

ree new burgers, Seaburger made from
the best llﬂﬂbﬂt’ -.nq ahrimp, Dﬂ u.'r[u-
made from the finest oysters. Ccenn-
burger made from cholee h.w‘]da fish,
will bo sold and served by every hotel,
restaurant, hambur stand, drug stores
serving food in addition to Her'.r ETOCETy
store and delicatessen and Trtmml
store selling food, National
contracted for and manufacturer mlsg par-
ticipates and Ehﬂ.‘l‘ﬁl in local edvertising
!nl.rudue:l'ngl' products.  Exclusive
protected 10 yri.r contranct should maks
come local man 2000 mn»ntnlil Finest line
in the world today and defin t-ﬂ.? nao other
line or opporiunity like it ¥You can con-
trol as much t.err!t,nr{ you are finen-
cl.nllr able to handle, 1f you w:t.LErnmpil:r

tetered Lrad mnru un: e excli-

ll'm distributor  on

products.  Amn
exclusive food hu-lnm like this s the
kind ML:Ln.em

of u.ru.r ma.u v.-:u take pride
in nrnin[. Btockton
Strect, 1. Jm.'k-lnmllln l"lu‘rldn. far

compléets ?;m and judge for yoursell

MAHKE Artificial marble, 3
sanitary :I:Inm- . Buperhar nl-url.na
rubber molds, r.'l:lm pattery. mrmlcally
stained crmml rg secTots,
E.Iu de, expect a.urprlae ayn, 945 Granda

ista { Room n_101), Los i ANEEles, Calif,

dc DATLY Paws lor New York office un-
der r own name. Co-Operative Offices,
1M ngton Avenue, Mew York,

MAKE Many exira dollars dally, ot
amnting  information  for dollar hlll.
.&ruur.t. Service, Box 5211, Chicago. TIL

T Own business. Free particulars.
Inl.'llordﬂ' mn t1:|ru 1 Mogul,

ID'I

HJ\.HW&UITI'RH 'H e

. plagues, noveltles, 80% profit, We

urnl.sh mu.terlal B.I‘.bd rubber molds for big

Bum Ii mold  model large

. with Iluu.tﬂ!.:d J:n.nldiig [T

cular, cata ?nn of new flexibie molds, 28c

. ew Era, 1852 Irving Park,
Chicago.

OFERATE Malil
Blamp brings detalls.
Hanover, Mass

MONEY BE mail, Hmr. affice, ".I'l.'l.u:-
able instructions 1dc stamps. DeLuxe,
Pittsfield, Iilinods.

business ot home,
Grorge  Beacl,

NEW! Foaming (soapless) formulas.
Alsy one jngredient formules—no mang-
{acturing! Information free, B. Kinford,
Woyne. Pennsylvania.

COLLECT Your share of dollars, Op-
crate  collectiom u'ent: y-credit - burean.
Highly profitable, Easily learned. Capital
unnecestary. Write Cole Associates, Syr-
neuse, N. Y.

" DO You like quick lump money? -
ate a "wuulm? Imn.rn.nge Ezrﬁ:z"m
your own home or office. Men, women.
Write letters. Full or spare time. No cap-

. riul oﬂurmnlw. Full in-
strustions 25¢. faction guarantesd,
I:Ilmn"tndu.utriﬁ, 2125 Madison. Aurora,

MOLD Plaster movelties, Blg proflts,
Rubber molds and materials. H-:pu. & it
alog and ¢ XL mold material free
Plastic Arts 11 Heely, Musneie, Ind.

BIG Mall for you. Latest moneymaking
affers, opporiunilies, catalogs, magnsines,
Nl.mn Iisto :1 in dlrﬂiurr 10c. Berv-

131-C, P idge, TI1
pEE e -JPE;::: o, S
iul?gﬂmlnl.m o 250 glﬁld Maoney
back {f not benefited, Bu.ninm Builders.
13-5 l:| Rl‘mﬂde Drive, New York City,

Permanent  Dbusiness aking

E{oﬁtnb]a fnst- ullmzﬂpmd.unu Lera-

re free 1700 Madison Avenue,
New York.

; E&E.I\’DY Erl_n—l'.;:n ngmg’hmu operat=
rerk= b BtafTor
TOb Fawlings, e T S Tilats %

DETAILED Profitable business sppor-
lpimlm 16c. Fuller, Box 605, Callfornia,

FROFITABLE Mall or local 'I:Lul!nun,
QOffice, home—no direct setling.
perpelual—spare or l!u]l’dmc Ltl':ttm:
aperative  setup—easy  for anyone—l0c.

ney. Fourteen Bertha, Alhn; H. ‘E

OPEIH.‘I'E Appllance rmir—l-'h
Ho Investment. Lafay
Iml-ktuw. 53-B West Jackson, Chicago.

ESTABLIEH Your own business. Your
opportonily for independence. Permanent
business can be conducted anyone from
home or office. Almost unllmited oppor-
tonities. Mo capital or ¢ FIEACE NE0eES=
53;{. Information Im e Associated,
East 30th, Kansas City. Missourl.

E‘T‘AR’I‘ Your own business. 60 pages,
, ldeas, lermulas, 506, Beck, H.nc:'ll,

m. California.

33 PLANS How to advertlse at llttle or
no expense, e Cables Serviee, Box 11,
West Manchester, Ohia.

HEI DAILY Resllvering mirrors, trans-

photos, prlulinn: writing, mailing,
30011

I:blm.l Mlﬂrln{r'm Eroame, Clmagow,

METALLIZING ﬂlb!-:hm mnkes you
mobey! Bimple! Novel! Perpetual mar-
ket. Small investment, fine profital Full
articulars free. Movelty mrmuiaem, Box

3-M Church Btreet Annex, New York.

MAKE Cenuine tubber molds. Detalls
free. June, 101-BH Beech, Holyoke, Mnss,

o FROUTE Yoo o pieieln vl

Onkland, Calif. L

PROFESSIONAL Mallorder magasins—

10c, Madlorder d:lmﬂtun'-—lﬁc Kraft Pub-
lications, Byracuze. New York,

H..L'E]! Extra m:h—aw EVET MOoneY-

m’tfm cff ers—homewark, m.ul der,
sgm e—lar stamp,

enter, mt FArk, L“’i’ —

MAKE B uumdem Dandy Xmas
glfts! Mo I-o-ulu, materials suppllied. Bam-
ﬂic.m Artnic Leather, 400 Jeseph Ave,,

Ty

DECEMBER, 1941

GET Your name on our malling list for
new speclalties, Imprints, plans, Free
nmpﬂ-ﬁ Superior Specialties, Springfield,

VALUABLE Mall-order information, lat-
at- mumg:mh:m plans, MM ne  10e.
th, Peekskill, N, ¥,

BEE Bally Rand! Make exira cash! No
selling, operate "'View-n-Beope' glrl film,
dude ranch, bubble, fan dance, Alio “Hil-
ver King" vendors £3.05 up. detal
B tal—Hand viewer wi

rl filma (30 plctures) $2.00 postpald.

utomatie, 2432-A Fullerton. Chicago.

PAINT Bigns for profit, with ald of let-
twln&mtmm. Froo literature. Sample
alphabet Ge  Display  Letters mpany,
ﬁ“y“'u Fi, Hamilton Btatlon, Brooklyn,

MAIL Order business s your opportu-
amall, now earn thou-
contacts,
ve had over 40
ears experience; will help you sucoeed.
¢ brin two valuable ts,  Nong
fres. B. Breniser, 357 8, 21st. Philadelphia,
OFERATE Pru-ﬁhhln *mu" four pom-
un.ent vendorse, Bmall investment.
nny Eing. ﬂ]j_ﬂ._MTlrlﬂn. BEt, Louts,
DD You went & wrmmmt hu:inm |}m
fession of your awn? Then
correctionist. Many men a.ml 'I'EII'.'I'IE‘]!. CAIn
E40-5100 'I':'rhl'.r hnngkn&lmr sought re-
lief to countl foot sufferers. Learn at
heme in A I-ul weeks.  Easy terms.
medical ar l:hifupod;. Hao :uru:er capital
Ho g to bu 4Tth ¥ear.
We have trained thousan Write far
free booklet, Stephenson E'_rsbem of Foot
Correction, 04 Back Bay. Boston, Muass.

PFOPCORN And potato chip mmhmt-i.

We help start men and women In busin
Lm::-lgk.lm 1980 High 5:B|;|r|}|‘k!]rﬂ 0]110.
BPARE Time profits, free detalls. Hake,
2014F Market, hiladelphin, Penna,

FLASTEX Industriea offers industrious
men an oopportunity to start s business af
thelr own, Inl:!l.lIl.cl.‘llt art g Aov-
elties, soUvenirs, Inatex mar-
hlu lm!tutknn ﬁn hltm'il] mﬂm £l arti-

Rubber moulds fornished for spoed
nmdur:tlun EBmall investment brings good
returns, We are now big Kmas
chaln store orders wi manufaciurers.
‘Wriw far Int«:rﬂtl.t? bmkm mailed free.

Plastex In L A, 1085 Washing-
ton Ave., New Yaork

“COLOR Concrets w.Ith chemicals. Wish-
ing wells, Btuceo-rock. Beneches. Spln
mmm numm cr.vmmt artistry, Gars

O ELA glaze, Concreta
m.mt,a H,l.rh:lln: Ea.n.lph 10c. Hollywood
derland, Helly-

Cement Crafl,

wood, Callf.
FROFITABLE Homeo business, easily

:‘.I“J':‘j“% IJEI:m:.II capdtal. Aristo B, Plain-
[3

TORN Tin cans Into
tions 2fe. H. Chancy, I:Idl‘.l !i ldth SL
Jacksanville, Fla.

WORLD'S Fastest m maker, Eﬂl

EB0¢ packs of razor blmdes for Se. Tharp,

914 ngton, Cumberland, Md.
TGIJ'LL Likt.‘ resllvering mirrors, tnbll:-

ware, mski eplatbes,

ﬂﬁ: Wmc El:]ﬂrl.:lgi!l‘;1 1='llter, 137. Ma-

Gull rglazed concrete pottery,
cemelery udu.ﬂ-s tiles, fioors, Basemont
waterproal Other projects. Hooaklet,

lntes, detmils 10c. Mational Fot-

Hrl.éd Il':l.ﬁ.ﬂd,_nnlh Minnesotn,

PLEASANT payi -
[ness in your &hfﬁnmg'm“r h“
fres. Wuub:rs

Lins.  del ona
Publications, Box RSP, Chicago,

BELL Books mail on commission. No
stock to ﬁrrﬁ’ rders come to you, May-
wood ers, 1107 Brnadwn'. Hew

York,

OFPORTUNITIES For local lnd matl
order business. Gilbert Supplies, 5§ Weatl
2th, New York.

LIQUID Marble—Caoloriul, glazed! Mold,
sh. sprayl] Go'mnm'ltlw oors, Tubber-
Instie molds, Partlewlars free, Marbleiz.
Ing Br'rv'lcrr Edwardswville, Tlinods.
HOW And where to obtain capital. Par-
Eﬁflm free. Star Bervioe, apakonetn,
[

550-§100 'WEEELY TUsing sawdust
ﬂu:hnp 1.ﬂ.pprﬁwuttd Clement, 943 Arthur,

WILL ¥You mive us 5% first 8600 wyou
make? Afternoons fresl Wark home,
81.000 manth reporied lm&ﬂﬂmnl—l'ulln

time). Expect surprizef

1240, San Bernardino, Calll

CHARTERS: Delownre: 'bl:tut cheanest;
free Forms. Calonlal Charter Co., Wil-
mineton. Del.

ELITE Callestion of business plans, con-
l.l-ll].'l 127 tu'tul pinns and itnru af formu-
Btart buziness; home, offce.
jl:lrﬂzullrl- frul.' Elite Co., 214 Grand Bt.,

Bupcessfully sell inventions, pat-
ented mnd umu.l.nnud. ‘N‘rlts us, if you
have & practical, usef far sale
Chartored Institute of .ﬁmu‘.lﬂ.nn

Inven-
tors. Dept. 4-0. Wazhington, D s

43A



WHERE To buv at lowest whalesale
Eid Information free. Yoreoa. Hox
12, Bavanns. M. J

D ERATE Mall order business at home.
buu.lhs dime. Mlnl:nli 2418 Bouth Marsh-

Paying business silvering mir-
rors, plating sutoparts, reflectors, bicy-
. bathroom fAxtures by lale meth
Free particulars and proofs. Ounme

Co,, Ave, H, Dweeatur, TII,

12T WAYE To ma.kr_ mnm in hame ar
office, business of you Full partic-
:-:rhl"l Iree, Elite Co., ﬂ:ll Grm:l Bk, Nrw

or|
P T R VTR o
Broadway, New York Pl

BWIBE Mu.ain bc.t 'w-nm—ult 25 to #2.10
Buitabls for ovelti M
m acturers, HT ‘WEH lrﬂth Btroet, New

ATTENTION OCnsters,
for sample non-breakable, pourable light
wcl.ih.b cmmlumpmrlug plagues, u.utl.lﬁa

Comy| OTS w-tl}-

‘Wuhl. n, Ohi IIL

BPECIALTY Manufacturing—Your op-
portunity, Our authentic analytical for-
mulns are especially designed for prospec-
tive manufacturers, small businesses, Lit-
tle capital, no machinery required. Bro-
tElI.l!'u free. Victor Race, Deopt. A, Nor-
walk, Conn.

Sond ten cents

“BCHEMER" 'I-hn:lm. Aﬂimw ahi
prints sohefmes, oppart anities, :nro:
mulas, Winners! hm]nn reach-
ing $50,000, 43rd year. : Eix
months, e

BE A metascientist.
less healing li‘l-tﬂll.
lpplg.hr:mu-

Deland, Flarida,
DEEP Crease in

Temarkable drug-
Mo manipulation. no
nalve ecorfespondende
ormation, Matasslence,

ta holds one month.
Copyrighted formula $1. Btart home bus-

Iness, Women Emlmc‘m toa,  Premler
Byslems, Box 160 lywood, C!!EEL‘LU
TYPISTH, Added incomes, Homework.

Literature, stamp. Busquehanna Service,
Steelion, Penna,

TURN Oid iwbu:u lntu m-unn' Infar-
mation, 250, Judson, 830 Caollege, Morgan-
town. W. Va.

MAKE Moveltie:, maolds, mats, toys from
old inner tobes, TAgs, Dewspapers, Baw-
dust. Feal estabe gideline. TUsed car o
partunities, Used cluthln%wh-em:. 52,
stnris upholstery :Ium.id. usimeas. Book-

let, 38 lotm, 1318 530,
Omahn, Webr.

MAHE $1.00 An hour, year round. full
or spare Hme, entire br mail, Detalls
free, Relinble, Pox 183, Bpringfeld, I m_

"MONEY Making Zﬂ'l.la].‘l'.‘l.ﬂﬂ Btarte

Regainr §1.00 bosk Saly 56, Junc, 101-PAL
Beech, Haolyoke, m‘r

MEN! Wamen! Plenty of opportunitics

In plastics and allled nrndur:l.:. Add mur_h
to present income.  Inmteresting facts free
Act  promptly. Compo-Tex, Box Ti6,
Bt Louls, Mo

YOUR Ad In this space will bring amaz-
Ing results. I'll prove it to you, Write at
once for interesting Information. P. W.
Johnson, Hoom 300, 200 East Ontarlo Bt.,
Chicago,

MONEYMAKING OFFORTUNITIES

Yo-Yof Gensatlonal new
‘i‘.thl:-ﬂ;!il-h:l will also nwunﬂuu :;-.5;
L mongy, Hend
lm '“T_Eﬁ for ﬁ aﬂrfd wholesals
satup., l.en'll.',nq

Box 285 P
Minnespalls, Min B t

YOUR Name on 5,000 mailin qu—i!vn
Get fres samp gpportu gulore
from nil over 'lmrId_ Enstern, F-lﬂ-l iﬂ-th
Brooklyn, M. ¥

FORMULAS — Latest. best.  Analvais,

Liternture  {ree.  Belfort. Enmlnecring
Building. Chicaga.

NEW. Money making formulas book tells
haw to go into

business for yoursell. Send
for free detaills. Fopular lln:hnw nles, !g.no
E. Dntlarla, Chicazo.

CHEMISTRY

WINN'E New ldea chemieal kits and
Eﬁem- outfits for students, b qu":.‘
literature and catalog of
nml Ilhnrntursr supplies, nr.ienuﬂ.u bogh
big diseoun nd Sc l.'u.rn tage,
JB 12 Winn. IH W. 2rd Bt ,

ork.
CHEMISTHY ba.bmluﬂ u a

chemieals Tar industrial, and
prh'ate experimental ]abmtur n:}qrm.-
lete chemlienl laboratory su 'I servics
or correspondence school st {; Sond

da for Iree iu-pnikﬂ.l-a.tw

and ipEnﬂt
Supp 1178 Mt Hope Jwe. Roches-
ter, New York,

" CHEMICALS And Iaboratory apparabis,
List free, Peerless Scientific Co.. 184 W.
Washington, Chicage, IIL

HARDEOOE For chemical n'?nmnent-
ers, hundreds of experiments, illustrated
ie, E erj.menl. booklet with chemical
cn!-lﬂﬂl' Reading Sclentific Company,

nna,

YREE [-"‘ltl]ulut. Chemistry, mineral=
oy, biolowy. microscopes.  telescopes,
Tracey ubnutm-:. Evanston, Tllinots,

ROBCOPE Por quick chemieal
ln'llfl'd.l §2.50, Eulting Bons, Campbell,

EARN Il'.m:.l.-r at haom "I" nds dol
“Home Wnrhﬂ H.lnll tells  how.
Bample, Bizremars, Box T, 4017 North

Hratner, CI‘LLI:IE.

BE A professional scrapbooker. Big
fees, Unlimited opporiunities. Can be
done at home. Mo competition. No capl-
tal needed. Write to Scrapbookers Guild,
8% Park Place, New York, Mew Yark.

ve 1S I"' first $600 you
Wi ha

surprise, Natlonal,
1240. Ban Bernarding. Calif,

MAKE Nm'r_m.u Irom sen shells, enor-

YOWLL Like resilverine mirrors, table-

mous profits, ideal Xmas gifts. 20 nasort- | ware, moking chi glass nomenlates,
ed Lot Movelt holls, \ 1 rinkle, Ploter, 287, Ma-
H“m.lnpmdu.u‘v!ue ety Bhells, Box ?—1:-2' e H:. Bprinkls r a

300 TESTED Il.w:tymni.-cu B4-page Dollars dally me1|1Trdnr lube,

book, 40,000 words, Bmlnm sacrets, for=
mttlu whaolesale su FOUTCRS Kgn.lm
Hcoty's, Box 347 ¢ fovington, Ky

Iﬂ.EE Cuts from nhotm and drawings.

mlﬁl.u. Im nsive. Both  prooesses

1 Box MFM, 8ta-
PUBLIEH Your own magazine, tremen-

dous Imklzndmmul::ﬁenﬂ Eﬁdtznr uq;t;g:e

[=4] 125 1
Valet E'u'hl:l.thura B4 p&‘llrkﬂn’l“l‘ Euen"
Broaklyn,

MAKE 'L"'wr Flexible Molds. Btat-
Nary, Art Elnod.l Hovelties, Artificial Mar-
ble i"‘lwnmr., L uld Marble. Liternture
free. =M, Purk Ridge, IIL

150 HDH’EY H.u.h;lnl plans 28c, Thomas
, Fort WN.'L'I: TE!

WHODOA,
on It mrw York.

TWENTY
Bofsset, Box 483, Mew Orleans

WHOLESALE Sources, l-un.ﬂ url'.:ir:lﬂ-
Pree directory. Maywoode, 1107 Broadway.
New York.

CHEMICALS mllnu ties,
5e. Fleischer® l Laboratories,

Mnss,

HELF WANTED

I WILL Give you 3500 worth full slze
fl.r:tuqﬂ foods, groceries, sonp, elc., froe
L B St O s

n -
tunity. © Write Zanol. 2315 Monripue,
Cincinnati. Dmu.

BIG Mnhﬂ' tlklna' orders; shirts, ties,
hostery, undorwenr, pants, jagkets, rain-
mh. uniforms, ete, Sales ﬂul ruu!

rlonce IR ASCEERRTY.
15:: =Bl Lincoln. Chicago.
NATIONAL Job Reporier :hl-mkl.ﬂ

Turnishes confidentinl information

est-paying delenss

iry. Hix months' subscription $3.00. Bin-

Eg m“:-r G0c. Reom 218, 118 East 28th,
ew York,

high-
thronghout coun-

MAHKE Money ‘n‘uud.lnhhlrd houses.
Gt‘ut- l;l.ghlnnﬂ truction

book 2hc,  Popular Mechanles, 200 East
Dnl.u.rl:n Chicaga,

FORMULAS, PLANS, ETC,

NEW! Foaming {scapless) formiulns,
Also one ingredient formulas—no manu-
facturing! armation Iree. A. Einford.

nyoe, Pennsylvania.

FORMULAS ﬂune technical, guar-
anteed. List free. W, 8, Mann, Chemical

on, 857 East Jessamine Engineer, Healdsburg, Calif.
BDDRKEEFE]E—PMHMMH acoounting MAKE Faet selling products. No mis=
work, (home or office) for experion l:hin:n.r “Chemist Approved Formulas.'®
bookkeepers, Ralph  Les, icksburg, | Catalog free. Eemico, 12-F, Park Ridge,
Michigan. Hlinais,
H{IHE Work 'm;ﬁﬁ handsome s, OREATER FProfits in knowlng how to
Btamp, . Partland, Oregon, | manufacture correctly, Consult our re-
mm'r uﬁtmm mail_order plan | Joms. Ak any gumstion. - Boeciel iosl
"'“'—o,'mlw ra, TL3 Warne, Doy | gervise $1.000 Jeu%nl Lubaratories, David
Wﬂ;m;vhmﬂ ’ T Whitney Bldg.. DctrulL Mich.
kg R e e g mulas—Newest  klnd,
eating cartoons for advertisers, Ad-Servs
ice, Argyle, Wis. il %lta' mﬂ.tu""h’“ free. Baran, Bay
100,000 ARTICLES. Buy wholesale. Val-
uablo suEEl'iy sourcg d:IT\er.'tm?' :I.:k:E d:al N:E#Lamintrmunfmﬂ;!.'n¥? E
Eervina 2, Park AP, wonderiul profits—buildin business,
"FROGRESSIVE 'Mnl:ltnd-" puhluihr:d. largeat-selling porﬂhht necessi-
monthly—88 pages—aoafTering la mail- ties. Billers’ ﬂham.la.t.l_:, BEMmpa Florida.
order ruiu'h u-rrl.r:n bu:lnm linl'tr:ﬂ. .M]THIN'I'I-E: " Fo T 3
B e o g By W Ere. {Tilustrated. ) ol AL
S E Yk 10,600 profitable Broducts. $1.80 postpaid
£25 DAY Reported from “no invest- | or ©.0.D. (Foreign tl a&u
ment, no merchandise to sell” offer! Send | Adams Hrown ﬁhntnut HI.
E:IJ'I'E:] dlme iI'EI%“:Et ?H:gftd éﬂr lll‘lga Massichiusetis.
SURFIRRAN: ; i _REAL Manatactating formulss. Lists
Kalamazoo, Mlchigan free. Chamist, CGordon Ave.,
TEN Mailorder oriunit Enmu HF#I.HH.IE M. s i
fd:lftmnt """mﬂ' uh!.f:' th, .‘EI..ITI Pormulas and plans; make and

!I-!'..I.Et Ll j' r wa
Jeffers Company, Pittsb

4A

Details 182, The
rH. EKas.

Diescrintive book-

out own products.
214 Grand Bt., Hew

IEI:- ree. Elite Co..

STEADY Work—Oood pay, Rellable
man wanted to call on farmers. Mo ex-
perience or capital required,
work. Home every night.
;? day. Bome making $100

ondecful new  proposition.
free. Write MeNess Co., Dept. 553

part, Mincls, Mooy

AGENTE WANTED

DIHTR!I'.BUTGRE E:II industrials, hard-
;?'rgﬁgu‘ru WI L nishers. mew u:q?utuu
F1ad Fu n wlm'pr - -
portunities for alert n.ruman. Write 'ID'EQ
Gileenite Company. 146-24 Jamaicn Ave=
nue, HNew York Oity.

ACGENT Wanled: somelhing nrw talks
orders, *'Doar-Stop-Doll- I'l.luma TE%
Erunnt_ Bend 15¢ for sample, oorhees

T8 Academy 5t.. Newark, N’ J.

IF You are locking for some dl.l:-
ferent, with an unusgal sales pppenl, Jow
price, good profit, a repeater, and on
which you can get exclusive, wrile us to-
dB.I:F. World ide Products, Dept. 13,

tieton, Colornda,

NECHKTIES, Ready-made.
1|:=m beautiful mat.tri-u Balesmman's
Ie 2bc, Write Zip-On Ne r.twnr Co.,

-ﬂﬁ nrkst 8t, Philadelphis,

BELL MNylon hoslery and zh'u fu:la silk
hose for half price in combination ordet.
Guaranteed against holes, snags, and runs
or replnced free, Heoss for your own per-
sonal use Eh'en wlm In.r:a gutfit. Rush
name nnd hose size tad ll'- Wilknit, Deak
B8-37, Oreenfleld

A.HZ!JTII}'IJ'E Behoaol I!]:Lluﬂ-—ﬂﬂl elass-
mates the *““tops” in mdulum nme

Bensational

Awencies muine - Hke wildfre. Horryi
W A
%nfﬂﬂ;mwﬂglsm-ﬁ Pitisburgh. Penna,
EUNDIAL Business eards. A tell
time. Big commissions. HRobert ch=
mel, Allenhurst, M, J.

POPULAR MECHANICS



TALKIE Tapes m.u: most talk
aa'r%pl:l [1% ugmg.mnlc
éﬂc. 'rp.ll: E‘.':r.. I-H.'F Irving Fark,

MEXICAN Bird pletures. Handmade

SELL New nnd used clothing [rom store,
home, auto. Men's used shoes 15c. ladies’
used dresses 10c, Other bargains, Experi-
ence unnecessary, Free whlﬁr‘lmlre catalog.
Superior, 1260-ME Jefferson, Chicaga.

with teal feathers. Sample 10e. Import- AMAZING C‘lta.th] MakEE niea.njnl
of O. Staff, Dept. 17, 14960 Evanston, De- | easdy. Premium T‘E Free
troit, Michigan. ll:tn:lp]e. I.i.mu:n hl]l!'il' Irv HE Pl.rk Chlti.n

FREE Water and our concentrates m
72 products. We supply labels, humu.
Enormous profits, Quales, E-20030 Rus-
sell, Detrolt.

DIDH'T Be o job hunter—3tart yoar own
business on our capital. No hard H-mﬂ
no layofls; always your own boss.
dreds average £3,000 to $5.000 annual “-ks
yeir after year, Wu supply stocks, equip-
ment on credit, 200 home #roessities.
%ﬂuuﬁe:‘rptrl.mc{: n-l;rnca:nl? u; :r.-.riu
onderful oppertunity own pleasant,
backed by world wide
ndnl;’rps 'HI'r.I'b: Rawleigh's, Dept,
‘M, Freepol

FREE Circular —”Epﬂ:tu-mlu: seller,
Rush name. Ward. 97D, Saybrook. Conn,

MOTORISTS Buy Nun-Frost Windshield
Films on sight. Amazing invention keeps
steam, Tog, frost off windshield and side
. Assures clear vislon AIWAYS.
Biays on all winter., Bell "E"" owner,
truck fieet, gus station, in utes. Bed-
Bon on now. Sell at 50¢ or §1.00 installed.
Your profit §10.00 a dozen and more. Giel
relling plan now, or save time, send I5c
for complete kit for your car, and facts.

d now, Nunfrost Mfg, Co,, 1511 W,
19th 8t., Chicago, Il

ABBNTS. Sell revolutionary senlp trnb-
ment, Can make $100 week, Package o
5 Items. Sells $1.50, Bend $1.00 for :II.I:I.I
E-mu nnd plnm North American, 4521
Liwe, Bt Louis.

EIEI Manoy uﬂung ofders: shicls, Ues,

hoatery, umlerwu.r. pants, Jacketa, raln-
nc-.h. il urm.: ele, les eguipment

ET! ENCE  UNNecessary, Nimrod,
m:: AN Lincoln, Chicego,

PERFUME Sells like wild to wamen.
Dn.t:umu quality, b0c seller, £3.00 dozen,

Gardenia, elover, nareisis. Tuocker, 212
West 138, New York City,

WATCHES, Typewriters, pens, cumeris,
movies, Agents prices. Bimmsz, Warwick,
New York.

BOHOOL Beniors, sell graduation eards.
Free cards, Printex, Hoanoke, Va.

MAONETIC nge draws dirt from
clothing, Used like brush. Baves dry-
eled . Blick discovery. Bamples sent
on_trinl. Write “Inventor,” 130 Kristeo
Bldg. . Akron, a,

BELL Meckties, wonderful ra#xslum:l.
free pample outflg, Eurekn, HEI? ent T8,
New York.

BELL New, used clothing from home,
autn store, Men's suits T7¢, leather
28¢c, overcoata 43e, dresses 10e,
ld.1¢u conts 33¢, Other bargnins, Cata-
log free. 5 & N, 565-A Roasevelt, Chicago.
PEANTUT Flour (8 an new dizcovery.
Adds vital nutrition and deliefous fAaver
to many recipes. Send 3¢ stnmp for sam-
le. Carvoline Company, Tuskegee, Als-
Bnma

AGENTE—3007 Profit BE]l:Ini Oold LHI
Letters: stores nnd ces,  Free samy
Metallie Lettef Co., 418-B Narth O
l:.'h!H.E.

TIC Furnace trip closes draft,
a?em check at pre-get temperature. Pos-
1;' preﬂ:nl.a overheating. Saves fur-

8 codl. Onarantesd, i,

In=
l'urmntl.:rn free. State make of fornace.
Multi Specially Oo.. Taleds, Ohia.

Clever Xmas folders, HSamples.
Bu—uJ.q-;-. ms Mulberry, Bpringfleld, Ohio.

BIG Money applylng initials on automo-
biles, Easiest thing today, Pree samples,
IG{H.EW sell printing and advertising spe-

ties we have an excellent sideline fen-

turing Decolcomania pame plates In small

uantities, “'Ralea,'" 727 Atlantie Ave.,
oston. Mass,

YOUWLL Like resilvering mirrora, tables
ware, mAking chipoed g namenlates,
RiETIS. Bopr e, Plater, 128, Ma-
rion. Indiana

WIII!'DOW Bign lettera. New "Roman'"
style, t‘ﬂ :I.lu. penny each,  Abso-
Tutely beantiful, Free samiples. Mew est-
nlogue. Atlns, 1941 Halsted, Chicago.

OAS BSiatlons want this new patented
iy, Hplpp, Long Beach. California.

“"FREEI'"" Mexican ocurios, novelties
100% mrofit! Marguezp, Apartade 1078,
Mexico City

mﬁﬂmﬂ. E“";?'“,iﬁmﬁﬂn pocket-key
(] ko .
AT 5 Slaemie gitds Bmbl
b {11 - .

Co., 301 Degrow St.. Brmxl.mu H. 5

000D Paying business tuﬂrh:: mir-

E?g F-nllmr auﬂm br:ﬂle‘l:tt:ﬂ. !:t!ﬂ?d-
Free n!.rﬁeull.r: nnd proofs. ﬁmnma tal

Co.. Ave. N, Decatur, TIL

AODENTE—To mail our Uterature, Good
rofits Home imess. Mayw
1!05 1107 Hroadway, New York

AGENTS Wanted to sell all nationally
gdvertleed merchandise; commissions Lo
G0%. Write fres catalogue “'M."" Inter-
baro Distribators, 110 eat Fith, New
York City.

FIFTH Avenue mneckiles. Big proflts.
Free sample swalches, m.amnl. snles
plon, Danf Company, Fifth
Avenue, New York,

DO You want agents for your propasi-
tien? ¥Your nd in this space will place your

INEREREE aré hundreds of men secking
Iagt-selling nmdu::tu My folder “How Lo
Secure ARents.” 1s Nlled with proof, I'l
mladly send ¥ou o copy frec. P, W. Johin-
s0mn, Mlnnnr Clagaifed Advertising. Pop-
ular Mechanics Magnzine, 200 E. Ontarlo
5t,. Chicago.

HIGH-GRADE SALESMEN

DISTRICT Representatives—Permanent

territory, a  business n\trﬁuur own—by
LaSalle xlension Unlve L COrre=
spondence institution, Thorough

training,
much nationnl sdvertising, v ooTm-
mission. Requirements—good persomality,
abllity to counsel with prospects, will
work, n car, John D. Morris, 4113 5,
Michigan, Chleago. =
BIO Commisslons—aelllng to storea cel-
loloid pricing tickets, m shell mould-
nn:. o restaurants, meno covers, sigms.
Pricing Press, 14 White St.. New York.
ADVERTISING Book macches ofer lib-
ngs— mrl

eral ear {ull, spare I.Ln'l-t

cnoe Unnecessary.  Factory direct, Low
prices for fine 1}!.1-1.1&?. wir:k dl.-llnﬂ-n.
heln get orcders: faster repoats sl

American Mateh & Printlng
Dept. 612, 4812 Bouth Trumbull Ave., I:'phi-
CRED.
E}-Ehﬂhgpd&m till x{uu. %‘ut. selling
ume bea Law pr] ig profits.
2328 West ;J.“' ' Angeles,

laﬂun,

HAH With car to sstablish Tetall storo
route. Opend almost every locality,
Handle orders for nationally known man-

ulacturer-jobber. Avernge BO%: .
slon. Steady big pay opportunity. Sales
experlence  unnece . World's Prod-

ucts Co., Dept. 10-V, Epeur.er

QUALITY Product. Ihl.ahltal:t prnﬂl.nblq
distributorshinp, hu ent ]J:rupmitlnu_

Ilt«e.rs. N-14861 Deetroit,
Michigan.

BELL Hals made to
Men's Bhop, MS M,
Florida,

BLADES—BIR profits, Beat quality, Fac=
Tji‘; Ill'itﬂ Postpald, Ace Blades, Buf-

Cﬂ.LEHDﬂ-REw-B:luu!uI complete line,
all sizes, including jumbos, samples froe.
Eiart now, be the first in the feld. Flem-
ing Calendar Company, 6539 Cottage
Crove, Chicago,

EXCELLENT Opportunity selllng uu:
comolete line of ghes, largest eo
elons. Write for sales plan. Wire l.'.lnrlp
%lnlt;rrtﬂnuh Company, I300 5th Ave,,

ew_Yor|

BTt e T TIF A hems and

I

EET sk, Rarsll Serad s 1 ES
" i =

dent, Dwept, FM, Mobile, MIII.“ g

EnRN Money in your spare time toking
subscriptions to Populnr Mechanles. Un-
llmlbcd possibilities, every family o pros-
Dpeet. Ensy to sell. Bonus pald in adetlnn
to liberml commissjion. Bend posteard
further details today, I::Ir:ui,a.unn mgt
Popular Mechanles y
tarle St., Chicago,

r mensure, Leons
» 2nd Ave., Miami,

GREATER Christmas bcml!tlt Fi =
int cards 20¢! Daollar m.m.'ttgalll.'.lnt.l
el Calendnrs, wresths, chluru novel-
tieal Catalog free! Funtus, 440 North
Wells, Chicago.
MAKE More money selling Fed
Fire Control Products,
free facts. Red Comet,
ing, Littleton, Colorada.

BALESMEN: Make real money gelling
%%cnr tmg'.in boat Iin :d:q“ doar ﬂr".'_f
s ple. ¥&  Euarantee,

Hardware Speclalty, Tiffin, =

Entnl:b
Write todnﬁ'
T Camel

EDUCATIONAL AND INETRUCTION

IMMEDIATE Dﬂanlt for arc welder
students  in nded famous Lincoln
school.  Bi DjDOHIJ.tlII.j' for learning are
l.'n.-ld.lng. rll:tlglhﬂam#nﬁi_l Hright fu=
T9818 Coit 1d.. Cleveland, Ohie, oovol

EEST trades IJJ time=: short ter
Low cost, nmluwu I‘r:e. Clean lnr.erut-
ing work. plpel’!‘llllE‘ll‘lE

ting .
grainl mnrbh ietorinf
'I'Dtk_n!'-'h Pln-ﬁ:l ting mm :I.lJ: Wesk

BELL Pluorescent lights, Detatls stamp,
J. W, Miller, 1424 Jockson. Chicago.

ADVERTISING Book matches, Amer-
lca's largest manufacturer of union Inbel
book matches, Past selling line. Large
sales producing kit, Sample matches.

EARN $10-816 Daily applying benutifyl, | Complete cut catalog. 13 color cambina-
;u].dilh Itzr:ﬁrs. ,ﬁustpllf g-el:l for 25¢. ﬁﬁmﬁﬂguxﬁﬁwm ggﬂﬂﬁ’i‘“’-’rﬁ%
Lineain Ave., Chicaga,  waernistic, B-3000 | Greenwood, Dept. M-12, Ghicago.

AQENTE. MNew fast BELL Business cards, ;uumg«ry book

se!llnri article.
Write guick. W. Arens Mg 12th
Ave., Columbus, Ohlo.

AGENTS, N]JT line 111:'1“:1111: iuod orod-
uots, Faat m_and

R arEgain
deals. prices, d for blu out-
ht affer ltIl.h. l:l.'!t Hn-Rn-ﬂn 2701 Dadier,
Bt. Louis

SELL !.!:en & alr eondltioned leather bells
and suspenders, ESletsema, $§06 E. 10th,
Kansas City, Mo

MEN B-—=Ladics" topooats 300, winter
conts 40c, suits 8Bc, pants 23c, dresses 100
Other used. new bargains. Catalog free.
Portnoy, 866-V Roosevelt. Chicago,

NOKOROS0 Cures battery corrosion 25c.
Free litersture. Aristo, Plainfleld, N, J.
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matches, gummed tape, Christmas cards,
salesbooks, adveriising calendars,
picture cards, tags, ﬂpnclu et
Enoe IJ.I:.I:IEGH.I o commission, rm

deals, pwﬂ-:lll.n free. David Lionel
fnr;:-ﬂ. 312 Bo. Hamilton, Dept, 713, Chi-

AT Home, your own manufacturing bus-
lneu making Eﬂ pilar §I novelties, Cost
dc Lo 10e. vm‘thlng supplled. Write
mLﬂ Works, Dept, D-842, Cincinnati,
1o,

NEW Fatent, housewives dream.  Cut-
Rite Bafely Seam Ripper. Hem L‘-au:l.-.
Leather sheathed lfetime steel hand
r:wnh cuttlns fabric. 4 samples Il.
E . Johnstown, Penna.

obligation, — Cam
Dept. 788, Ht. Louls, Mo

Lake E“'.‘?‘EF Chicago.
h?rs%nﬂa_imhﬁn'ﬁh A0 o
abla tra T pctunl proc=

tee. Indlr& weldor instructlon  at
bare coat of I:BIT,EHE.II Pull parcticiilars
fres, 'l.l'lilu,n.hlt walding lessons book 5o,
Hobart Welding BSchoal, Bax M-1211,
. Ohio.

LEARN Telegraphy! Splendid u'ppurhu-
nities now prevail expenses low.
alog free, Dodge Institute, Hiatt A\la..
Val 0. Indiana.
HEW Wrilers needed!
your ability.
write, help you sell,

El fort

Free test shows
It's fun! We show what o
Rush postcard. Mo
Writer's Service,

ENJOY Health. Becoma
equilibrist,  Free health book.  Write
Emil Enaf, I154MEK North 62nd El.rn:l.
Milwaukee, Wis.

BE A doetor. Learn chir tle. Faal
mwmﬂ profession, Write for utllvni—-
Dept Texas Chiropractie College, Ban

ro Park. San_Antonio, Texns.

MANAGE A hotel, Train gquickly, Ex-
PeTlence uUnnecess E mﬁr free. Ex-
tension Ddvision, 303 Morth Wabash, Chi-
cago,

45A



LEARM 'Wcldlng lnh: atreralt,

shipbullding, h rtant in-
dustries l%a.l'g need pﬂ'lnmn% Iwum:? Pre-
pare now Learn
apare time it forred. Write
for rru I'l.l:ts 'L'Itlllttu nginesting Insti-
tute, 4 Belden, Dept. 112, Chicago.
LE;H.H Drafting at homel Oradoats

englneer affers new course for beginners,
elmply and clearly u:l.'pll:lnl:d It completa
—money back guATAntes. now _far
free descriptive clrcular. J. R Oﬂﬂ, 1328
Horth Myers 8t., Burbank, Calff.

BETAMMERING Now “corrected &b home.
Inveatigate. Bpeech Projection Institute,
427 Fart gton Avenus, New York

BLITZER To success! Super Mem-
ary tolls nlL ‘DN Info, Bax Ilﬂ Chicagi.
LEARN Auto-finance, personsl loans—
Inexpensive course, Nebraska Finance Co.,

Lincoln, Mebrasks.
MEN-—Wamen, Get U, B, government
Commence $105-5175 month. Pre-
pare now at home, for examinations. Full
articulars and List itiona, free. Wrile
: Prl.n.klin nstitute, Dept. EI,

R ester,- N,

LIFE Is a mllui:m. Lowmn how ta Gl ’t’
and be happy. Wonder Studies, 903 East
Lakeside Flace, Chicago. Tl
B.E E A drugluu praciitioner, Write
r. Manks, DelLand, Fla.
A mmmn Hl:mm.‘s' instires success!

Learn to remember sclemtifically. Write
Lafayettes Institute, B3-A West Jackson,
Chicago,

Artistie plastle meld making,

engraving, designing, letterl etc. The
practical wnr. for full de , samples,
write Harry F. Renzelman, 434 Elm Bt
l:llm:lnm.l::l Ohia,

MASSAGE, Hydrotherapy., diebatlcs
d‘rul‘lm IJ:I':I'IPCIIH(.'-I. chi ¥, taught
ﬂu Evans Correspondence Schoal,
Montgomery, Ab,

ME A Doctor of Paychology

BECO

£ E:“Ja T Rive “mental woetiee " Pres
. [ T i

ool pmuen af Universal Truth. 20-B

Enst Jackson, Chicago.

AUDITING Lessons by O.F.A. Inexpen-
sive. Information free, Public Accounting

Behool, Box 1534, Memplis. Tennesses.

LOCKSMITH Course, Lock picking,
key fitting. etc. 5100 prepald. Lock-
smith, Capadian, Texns,

LEARN Watchmaking. Material instrue-
tions for start and wholesale supply cata-
log, mll 31,00, Refund not =atislactory.
Etml.rt.t Ta1 Olive. St

Lioniis. Mo,
CLINICAL Labarm nie taught in
¥our own hc—mc tm?lw outflt supplied.
Dulletin [res Technieal Instl-
tuts, Box 4M-E, m rt Indiana,

SECRET Investigmtion, Experience uns-
necessary., Detective particulars  free
Oeorge Wagner, M-1840 Broadway, N. ¥.

PLAYS, BTORIES, MANUSCRIPTS

STORIES, Novels, poems wanted for
publication, Muany enger markets. Auothar
will help you sell, Manuscripls marketed,
revised. tymed. GhrLul.-m:her Carr. 3636A
Chestnut, Philadelphia, Penna,

CARTOONING, COMMERCIAL ART.
EHOWCARD WRITING, S1IGN PAINTING

EARM Money evenings, e 1Fli'. d !l-
enting urtmg for aﬂverm:ﬂ “F
dce, Argyle, Wis.

"HT'IJDEN Cartoonist’ current lesgs
im:lud.ed with our 'haEpIuJ book. “'Secrets
Cartooning.™ tpald.  Cata-

Inguu de. House ul‘ Ltttlu g}ﬁ! 166 Fifth
Avenue, New York

“I:I-NE'Y In portrait sketchi
slve A teach
II.I:HL rold

Progres-
. 20 complete lessona
rks, Ypsilanti, Mich,,

DR.&WIMG Made essy through amasz-
glmplified, [llustrated method. No
Inmwn out me Eye-opening par-
fres. Leon, Commercial Arvtist
Box 283, Los Angeles, Calif.

CARTOONING Course:—230 {llustrated
lessons, over 500 sketches, drawlng DAper,
pens and pencils, 1,00 complete postpaid,
Montes Btudio, Box 885

PEN And ink dra
your advertisin

uun.:. frmf prices. Herpldie Studios,
lBlllP' Batdnla Avenue. Chieago, I1L

46A

BUBINESS BERVICE

FHILADELPHIA, Pa.. business, person-

al mail refarwarding, $2 monthly, Olher

services. Detalls frec. Graham, Real Es-
tate Trust Bldg

HAWKINSG Mall Service, Washington
D, ., will recelve, rﬂlorwm:d your mail
from 808-c Fourtesnth

CHICAGO Mall nddrm. §1 monthly—
Ri-tﬂ'rll'l.f. rerma.rﬂjng your business,
Genaral. 30 West Wash-

me {Bu.hluhed. 1618,

ADVERTISING AGENCIES, LETTEE
WRITEES, FOE ADVEETISERS

PICTURE Labels—700 designs 10c. Fe-
I'undnb]ﬂ Arrowprint, FMI1241, Water-
bury, Connscticut,

104 I"'gﬂ]. BOND Letterheads, 108 835
envolopes, 100 business cards $1.50. F. c
Cramer, Bn! 993 Chicags,

NEW! BSensational! Beautlful *““Color-
ette” Ohristmas cards,

rinted_on each, 21 far

ar dollar
5434 g Ave.. Bt Louls, Mo,

DALITY Pri mimeogr
- I.ln:'n-ggim Bamples free.

rpassed,

;:.n::e Press, Lathrop, Calif.
QUALITY Printing, low prices lml)lﬂ

Sponder & Son, Columbiaville, bich,

ATTRACTIVE Printing, lowest Lo,

m[,_nnum Or mgent ad T Samples, Hoaley Press, B Beminary Street,
1,004, 00D throughout Unite Auburn, :Hew Yurh.
Biates 514, r.'-u in.-nh Nawampur magazine, FINE 6xT
mailing-list, rate=book, free. Chicago Ad- nh:eu 1|:I] emre!u u :1 20 nmi. a.lﬂ_ ]il.l.m-
vertising Agency, 20-FM Wesi Jackson, | gell P 3 Wist Pﬂ Btrect,
Chicago, HNew 'n.'an:

AB\’ERTIEE‘ 4 Words, 140 newspapers DISTINCTIVE Pﬂntlns that you'll take
$2.50. Lists [ree. Advertislng Buread, rl:]u in usling! mples free! Highsplre
46156-0 Cottage Grove. Chicamo EI‘H.'!. R-2, I-l=l,lh Bpire, Penna.

INCH ::!I.ag.'lay adwertlﬂmanh ity magsa-

‘s Popular Services
Allu.nH: City, (M. .n . 5

LET A direct mail and promotion o ]
l‘:m yenrs experience) wrile your sales let-
Free analysis and advice, Percy

‘E.t].].. Desk 2, HII Pleasant, Chicago,

LEARN Advertizslng at hames. EI.B:‘ BEAE-
tical plan. Mo text boaks. n_schoal
education sufMelent. IIITEEH-“I]‘ Hﬂl]!l
nnd reguirements free, Page-Dovis School

of  Advertising. 1315 Michigan Awvenuwe,
t, 3430, Chioa

FREE—HNew Advertisers Rata Ouide. 44
piages. Includes evervthing, Lowest rates.
E. H. Brown Advertialng Agency, Mer-
chapdise Mart, Chicago.

&DH“EHTIH-‘IH’G P‘l‘lrl:td all mni.;-n.ﬂnu,
newspapers U.8 A, Canada. Law

iau ﬁHI’w bd-page utn!ugwres Ba.km-

ver| ner, v

Chicago. niat:gu og
TYFEWRITERS, DUPLICATORS,

OFFICE DEVICES

"NEW Procesa’ stenclls for mll makes
E:.'IJ 6 quircs (120) $£8.75. One
re $1.00, inks and supplies. Automatic

Blilu- card nb-llu:tl prlnt!n E6.T65. 'Write
ttsburgh Typewriter Supply, Depart-
ment E-22, Plitsburgh, Penna,

TYPEWRITERS. A.ddar. meeui:ru.uh
mr.l.'I.LllI"l.'nh. addressograph. Send for {res

l? machines Ehl.t will help yoo &t
h-n. price. Proltt, 28 Pruoitt Dldg,, Chi=
ca

REUBBER STAMFS AND OFFICE
SUFFLIES

ARMY, Nlur. service. Three lines 35e;
four 5be. Indellble marking outfits §1.00,
Slocum. 814 Bradley, Peorin, Tilinoks.

GUEHIUN Stamps. 1 line 25, 2 lines

Bignalures $1.50. Stamp Worlks,
'HMtil'IE Hebr.

100 NAME Cards
Printex, Roanoke,

H00 32ty FOTR Line med stickers,
2Gc. Morltz Printery. Baginaw, Mich,

JOB Printing. Quick, reasonable. Sam-
Eim Atlantic, Box 653-H, Hock Hill, 8. 0.

inted Sdc. Free case,

LETTERHEADE, Envelopes, bill-
:her:rm. carda. UﬂmMnnﬂun #2350, Eco-
nomic Press, Leonia, N, J.

1000 BHIPPING Labels, 315x5, 435,

Rab Publizshers, Btation A, Cincinnati.
UALTTY Printi Wood Dale Print
q:1:1--|:|.. P.0O._Box 3331, W-un-d Dale. T1L
m:{umm Letterheads, envelopes,
nll colors, 32 etyies type. Free S:-rucul-m
WoodmuiTs', 217-A Lewis, Duluth, Minn,
il.ﬂ::l.

00 BOND Letterheads 8laxll,
Bamples. Birchwood Printers, East Pat-
teron, Wew Jersey.

WANTED Printing of n.ll ki
sands of our readers ldb{n this
space will bring Fou um:ll hlne arders.
rite for tive proal. F. W. Johnson,
Clasaified Advertising Manager, Room 304,
200 East Ontario Btreet, tmgn,

PRINTING OUTFITS AND BUPFLIES

Pl i it Mg gl
fle rrles furnished. Primt for others, nies

t. Junior outfit $A.25, senlor outfits
£16.55, 'Dﬂlﬂl- free. Kelsey., Ine., T-11,
eriden, Conn.

™ IVE PHnUnE{euu. Bend dima
for sample and catalog. Neeka, 305 North
Ave., Chlenga.

BARODAINGS, Presses, type. List 3
Bxchange, 190A Cook, Meriden, Conn.

HAND es, Complste bar-

o buletiog.

st,lm:p rodahnw,
214-F Huron, Chicaga.

HAND Pﬂutln pross.  (AZE), mum
?lﬁnmum DE. Bax 178, Ridpe,

ENOB Handle. cushioned. 2 lines 2be.
3—35c. Btamp Works Centerpart, M, ¥,

2 LINES 25¢, 3 Lines 36¢. Stamp Works,
Aupurn. Nebr.

FRINTING, MULTIGRAPHING, MIMED-
GRAPHING, GUMMED LABELS

1000 ENVELOPES, Letterheads,
heads, statements $1.95 each. Embassed
cards  §1.75.  Quality service. Standard
Printing, Fairmount, West Va,

2060 TWO Color letterheads, 150 hrE
gn&]a es, ouF eolof selection $2.00. A

il

esE, Omwego, nELS,
FREE (Catalog — Quall rinting.
m:lua. 209-A ggut.h Laurel. Richmaon
0 TWENTY Pound huru;i ! x11 lettec=
heads and 100 enru]upﬂ postpaid.
Denneville, B80T West ﬁmw:tl fln-
delphia.

FOLDERS, Booklets, circulars, station-

| printing-—immediate service, low=

esb prices, Blmpu Goodprint, Harri-
sambuorg, Va

LE‘I‘TEH.HEADE Envelopes, 130 each,
ti%} American, Box Mo, 381, Charlotte,

B0 STICKERS, 2%

x%s, 25c. New cata-
log. Labels, Cott's,

averly, Kansas,

PREBESES, Ty,
Catalog ten cents, Maode
P:nrm

supplies, Ldst free.
Fress Co., York,

IVE 6x8 Printing press, De-

T INEXFENS
talls frec. Noveltr Shop, Downsville,
Louisinnna,

PRINT At home, 1060 will bring & s0m-
EJE te catalog of presses t!'g.l-! and
Peiffer & Comoany, Col

BL.

Newark. M. J,
BAROAING — Presses, type, lles,
EEE& stamp, 188 Harvard, © RE,

type, supplies, Lists 3a,
Tlunhl-'llih Eu’vlct. Loyavills, Fenns.

PATENT ATTORNEYS

FATENT Your ideas, Write immediately
for two free books. ““Patent Protection’’
and “When and How to Sell an Inventlon.'
Fully explain many interesting points to
inventors and Mustrite important mechan-
ieal fﬁmﬂp[?’ hwtthu A we also ll:nﬁ
“Ev vention' m-m Prom:
urrlnan“ﬁnutém;?éﬁl 43 ¥ .l.u!ﬂ.:'l am?iw

AV ris ny. - H B
for 4. Evans & Co . Registered Patent Af-
mmm. 411-F Victor Building, Washing-

n, D,

o HEET‘INE**P&NHHM—&IIIHI lnﬂl*

Bullding, Washington, D. C.

POPULAR MECHANICS



:N‘U‘!HT{!RE: Take flrst step toward
yaur jn\'mtiun—wllhuul. obli-
t.!ﬂl:l rite for free “‘Record of Inven-
n'" form for establishing date ul iI:HI'\!I'I-
Hnn We nlsa send Iree—iB pag
vpPatent Culde for the Im'mtut“—t:l'limi
nee of prompt action, confldentd
penrch service: how to &ell and market
inventions; detalls of convenient E«}'mcnt
oo e i oy
ense A. O'Brien, Rurlsurr:d Pnu-nl:- Mtnl'-
En'h IMIE Adams Building, Washington,

Patant-Senae
Fears o EXDET anE Lacey
GA. 638 ﬂ&l F Bt.. Wﬂ-shlnzl‘-on t! [+}
" “INVENTOR'S Guide” 1M mechanical
maovements, iree; advises on patenting,
5:|.L|.:i.f inventions, Frank W, ermann,
aadau Street, New Vork,

T PATENTS—Trade marks, Preliminary
aﬂ\rlve. book and dhelmunu {form free. Por-
sona] sevrice, Irving L. MeCathran, 3156

cLachlen Bldg., Washington, D. C.
stered Patent Attorney.
F.HCI]ETERED Falent attorney and

I.Lnﬁ t.. Free literature, Orel
l!u:ul art x .

L, P, Rﬂ‘#DQLPH d02-B Victor Blde.
washington. D. w cost, Book and
informatian free

PATENTE, Booklet [ree, Higheal feler=
ences. Best results. Promotmess assured.
Watson B, Colemon, Plttnt- Lawyer, T
HNinth Bt.. Washington

nd for iree  bookist
Iull'l:n'lu.l.iw:l based on &4
Dept.

ventlon Lo a.nanm:nnﬂ:u far farm "Egilar e
of Concention”: “Schedule of Gavernment
I-ﬂli ﬂﬂﬂh‘ltﬂ and instructions.

free, Lancaster, Allwine & Rommel,
l-H. Mm Bullding. Washingten, D. C.

WANTED Immediately, ten wuuul
inventlions, patented or unpatented. Mail

LEATHERCRAFTSMEN:

1
S BARAhol aail Batalast o SR Ay

e of tools and

Tull details. Strietly econfidential, Inven- supolies, E, A. Swoet ny, Ine.,
tion-Bervice Company, Dept. A, Profes- | Leathercraft Division, A-ﬁa 142 Btate
sional Arts Bullding, Hagerstown, Md. Strect. Binghamton., N, ¥,

T INVENTORS—Fractical tented, 'I— VENETIAN Bi.lnﬂ.l}. supplies, machins
ent pending inventions so ui-nt Iy | wholesale. Catalog 1 W"Hmutumnﬁi
versal Gumntr Company, Boaklet” $1.90, ' R.ubma.." Box 260, Glov-
caster, eraville, H, ¥,

FhTRNTED Products wanted — For
world-wide distribution. Must be in pro-
duction. Mat'l sales crgrnization will mar-
ket products of merit. Deseribe in detail,
:ﬂ.fl:igun Industries, Ine., 545 W. Lake, Ohi-

DEBIRE Invesiigate practical
tions, Fossibility  manufactire.
Procter, Hox B854, Southport, O L‘ann.el:.ti:ul

CASH For inventions. patented ar
EE:EDM Mr. Ball, A-8441 Fleasant. Gbla

inven=
Write,

LEATHERCRAPT Head . Lenth-
er, tools and instructions 1nr yati to make
most anything in leather, Also archery
Bnd wmdx:rn[t mnpltu Bend for catonlog.
J. Q. 180 Na. Wlﬂer Drive,
Chicagn, ]11. Depl 180-D.

FLABTICS Catalin—Bakelite new kit—
.:.l.nt,n:':iul for movel A hga:, two braceleta,
wo rings, paper e instruc-
tion shect, aod nm}anr. ?&.npguﬂunuﬁﬂ:-
ings 81.35 eash. Machy, Co.
1011 Harrison ﬂalland California_

SMALL Inventions wanted by manufac-
turers. I'll help you sell your invention.
Write for free circular, Btanley Hull,
TEXI-E Euelid Avenue, Cleveland, Ohlo

FATENTS FOR SALE

PATENT Process of L
sn!-u.d otls from varlmum Lna ¢u]1nl:r$'
best new  typo Xmas t.m ltl:ndn
Eri;.,e Dem., P.O. Bax 95 Hamlramck,

COMMER e, 30,000,000
rehasors. Ba.resr.f:‘. 11-08 i31 &f,, Col-
ke Point, N, ¥.

MANUFACTURING
MANUFACTURING, An n?..“ﬂ.l

any
guantity, inventions deve Milbure,
Burlingten, Eentucky,

FOR INVENTORS

HOME CEAFTSMEN

INVENTORS: Take frst step toward
protecling your lnvention—without obli-
tlon. Write for free “Record of Inven-
on'* form for establishing date of tnven-
tionn and free “"Patent Guide for the ‘.[h-
ventor —wlling importance of Elrumi?a
netion, eonfldential search service;
sell and market Inventioms; details of
annienl: payment plan, $=mi MJ fur
fres “Patent ﬂutd:" and *
ventlon' form. Clarence A. O Brien Rei-
istered Patent anm. 1MI1A  Adams
Bullding, Washington, D .

IN I:!r.‘lll;.'n are  dengerous—
Becure patent protection now, et new
ilm i let, **How to Protect Your Inven-

on.*'

Ho chnrn for grt]:lmlna.nr infor-

ml-t!nnp Mcltnln:'f'l‘ an ms L ;;Imt«ll.‘-;
tarneys, A
EBoillding, Washingten, D. C.
HAVE You a *ﬂl.mﬂ :ﬂfﬂttim-l 1m'|.-ntinn.
for sale, patented ted?

write cmrurm Immuu ul‘ Ameriun ]:1—
ventors, Depl. 4-A, Washington, D, ©,

PATENTS Becured. Two valuable book-
Iﬂl sent free. Write immediately, Vietor

Evans & Company, 412-F Victor Bulld-

_g Washington, D, C.

FRELIMINARY Searches: Send sketch,
deseription, §4. Curils, 2604 Maple,
Taketna Park, Md,

PRECISION Models. tools, dirs. Gen-
eral machine work, Bwanberg, 5124 North
Kildare, Chicago.

]:H".I'EH'ID.P.E We develap your ldeas
design, bulld models, furnish wrtu and
tools or manufactore for you. ] Efi=

neering and Model Works, P.O. .E-mc 104,

vingien, Ky,

WOoOODWOREERS—Use Moglc Copy Pa-
mr to transfer deslgns to wood far cut-
nﬂniumuruﬁ. nursery plagues, ote. Mo
artlstle skill n;;teuired. Do'pln I: friction,

MAKE Beautiful Mexican plagues. 20

tterns, complete In.nl.ruuu.om a%e, Mex-
cun .‘.rmn:l'u Eagle Pass, Texas,

THE New Shebel Saw Fllor produces
AEWE that have no sgual. Emd I'nr !||'|.I.El:r:|‘-

formation. A, Bhebel,
Milwaukes, Wis.

'F-’OODWDHKINCI Power toals — Make
them yoursell. Lathe, scroll saw. saw ta-
ble, drill press, bile er, bandsaw
mmrmu plane, Complote d [

ular ress, 200 E. On-

tl.rl:l Iéﬂt‘r}nth Chicago.
MODELS AND MODEL SUFPLIES

inFEEE!d EE‘W 113 cu.ll.:lllhn: af r:ﬁ:ad broak-
mode cture &

d.rgl’l and umzrpiu{m“qn m.m
a modeler's reference book. Includes air-
planes, speed boats, race ears, radio eon-
iral. Enclose I0c handling charge. Berke-
ley, D:pﬁl:v FM, 230 Steuben Strest, Brook-
Iyn, H. ¥,

POWER Models. Rallways, tracti -
t{‘.‘#ur?:lm wnd gasoline &J‘nz‘:nu all T:-
36e, Chus, Uﬂu Ventura, DBI]FE o

#ﬁl :t:hﬁdard L uur-m.eed ndnqum amr H{:de!l.l and wyacht 14 r.‘.:um
T
money back, Embree Mg, pafmry 10 lete. Flgur “qplg:
W, raviag Place, Eligsabeth, N, J, Lld"s, ﬁll} Enst E orl [:ItL:.r
FURNITURE For house and ]awn Pro- DUHEIHITH.H Emerunen a8, m-od.d
fesslonal designs for the crafisman. Ac- send i0e far “ ge |‘.v|:-|:|i|;5 d
Lo

tunl slze transfer plan prints make pl.‘l-
terns unnecessary, Wood bl
cushion maoking instructions.,
Craftsman Design Bervice, Dept,
Indiana,

T-31 Cement atieks sandpaper discs
tight. Mo heating—ready to nr?]y. Can
I]?q_ Sent:. Fanwood Specialties, Plainfleld,

1000 TELUHUW

talog 101
b ?imﬁj

E':Is.na ex:fm
homeerafters of Clazsifled hat..
10e. O, King, E Einn‘s'.-nn H.

GET Free lr-uthrn:nrtt iml-run:uun
hlets, prices of leathers, tools, projects,

uscinnting hn‘bb% H-ne Inautil'u:l Elfta.

Leather samples Com| '
1038 Crosby, Dwpt. I!‘F‘, Chluag,___l_g!.t_:;uh.

BUILD Streamlined n]wwd kitchen

cabinots, Flans 25c. nderwood,
;Iiilii'l' Johnson Avenuae, uh:m Eprings,

EELAWN Ornament patterns 2%c. Other

atterne: 15" -20" highi Daibch girl, Duteh

.. pirate, bull terrier. Me mirl,
Mexican boy, dwar!, pensilin, flower ;d.'rl.
10e each: 3 for 25¢. 25 novelty matterns
d0e. ALl 62 fnll =izs patterns §1.00 post=
d. Btrother, Box 383-DA, Bellngton,

rat Virminia

WE Locate buyers merilorions patentsd,
unoatented Ioventions, If will :lll renly

BAROATHNE—Venesra, tj.b]elogr
patterns. Folder 3¢ stl.m Orafts-

jmmadltﬂehr,lnuu&inuvu mrg.let.mruﬁi man, G804 Oleander. c:h
eness, free. Invention r. b=
Aﬂ{ERGRlPTSMI!N Bond {
Bouth Fairfield, Chicasn catalog! Outstanding projects And yailies,
I BELL I'Atcnlt Eshh'll-shcd. In 1800, .|l'rl:1:|:| r.h-cr, 400 Ave., Roches-
Charles A unt, TTIPM Oarson Ave.,
Rochostr W, ¥ .m:s wm Mak fit from beautl-
CASH For practical ideas lnd inventions, | ful inlaid pictures, " HE;I‘J!:‘! um rH.tl,
Mr. Ball, AB-f441 Pleasant, Chicago. 2006 Bouth . Denver, cuiurndo.

BELL Your patent through a small class-
ified ad In E'uul.rll.r Mechanica. Many In-
ventars have found buyvers in this way,
gut me for proof—I°11 u']n.ﬂJv send It to you.

W, Johnson, Manager Classifled .f.dm:r-
tising. 200 E. Ontario St.. Chicago.

INVENTIONS WANTED

BIMFPLE. Fracifcal Inventions wanted h;r,r
manufacturers, patented or unoatente
1"ur Information write Chartersd I.n.-itltl.:te

In:riun In'w.'ntura Dept. 4-D. Wash-
iurtun. D.

DECEMEER, 1941

AME m—rmunl plog in wood, Easy
to make. Ilustrated instructlons  25c.
Waollnoe .'h*te]] North Attleboro, Mass

NEW Pattern and supply catalog. Ply-
wood novellies, lown ornaments, silhou-
eites, decal transfers, letter and numeral
patterns, handy ha tools, new power
gander. Other lines. 500 articles fnely
Mustrated, Write today. We-Met Bhop,
Ashbuin, Georgla.

" KNOCKDOWN Cedar chest, lum'hner 'M-
neers. lllostrated catalog loc, Oiles
dull Co,, Decatur. Aln,

:nul tools
Hﬂum:hruﬁﬁ E. 'I‘mlnunl; Ave_, Bronx,

HOI:IEL Gu.sull.m englnes, raelng cars
baoats, Cnl l-t:. Oar Miller,
115 Paull.gnu I'E.!.Eu.il:

BUILD A model mLI.rua.d_ Bexst plans and
eonstruetlion articles are in Model Rall-
roader Magazine, Bend 25¢ now for cur-
Tent nnﬁr Model Railroader, 1580 W,
Plerce, Milwaukee, Wis,

1" BTEAM Hudson locomotive easts
ings, drawings, and boller material, In-
formation 10¢ coln. LaVerns Langworthy,
Box 237, Westerly, Rhode Island,

Tﬂm—“ﬂ catalog I5e, “HO™ lde,
"Walthera, 247 Erle, Milwauker,

BAVE Hune:r—tit't ﬂn;lc‘l: service direct
by mail rallroader should
1947 eatalog
t-m cents,
PM., Diin-

have our hiﬁ u.aw 36 pa.

beluru urchasin Catal
el Hallroad Bhop, Dept.
el]m Now Jersoy.
Minl-Train railroad catalog!

82 pages. Send 2%c. Vanden Boom, 3821
Broadway, Konsas City, Mo

MODEL lane kit 25e. Idle Hour
Hobby 8Bh illington, Penna
MODEL Racin

Northern Airer

LATEST Englne catalog I5c. Relunded,
Howardeo, A-1417 HNorth Ashland., Chi-
CRED,

cars: Threa ﬁ]m 25a,
Manitowos, Wis,

BHIP Model kits and ﬂ.t.til:l Bﬂ:ﬂmlﬂe
line Fisher model yach Emunt
Baoucher, Fisher, I.l.n.r[ne

kits, Otiings and bLuE I: al: na.tu.tw
Most complete New Eng-

fn"“.’ Jamez Bliss & Co., .'l.m: 130 Btate
Birest, Boston, Massachuselds,

BUILD Mininture motors, Complete
drawings, instructions, 30c. Wright, 6501
Minerva, Chicago.

MINIATURE Bteam locomotives. new
entolog listing all builders” needs
L.11.ue Engines. Wilmington, Californla,

CARVED Hull ship model kits, Bhip
and ¥ocht model fAttings; model yacht
safls.  Illustrated catalog 30, A, J. Pish-

002-M Etowah Ave., Royal Oak, Mich,

4TA




WATCHES, OLD GOLD, JEWELEY, ETC,

HIGHEST Prices for used cameras, hi-

hu;uw“ adenu:ﬂ:drlfu:umuxﬁ':ﬁ Bat-
GENUINE Diamonds, o L-0f -pawn L
rices, Ijqu!d.ahuni ubredesmed loans and | Isfaction Tan Gordon's,  162-M
|stress andise, One cornt $95.00, | Medison, um
15 fl!ltr?'li HI Vy earnk §21.75, men'a or CASH For ﬂﬂ, Juztice Jewelry
B PR S8 S TPl | Jobbes 10 i e, chisay
ential Loan St W MERCURY. Cash paid promptly. Quo-

Dapi. E-12, Chicago, tatlons free. esplp Terminal, MNor-
5000 REBUILT Watches! Free catal wood, Massachusoits,
—Diamonds, jewelry, (3¢ postage). The
Wew York Jobbers, Bowery., Dept. M, PERSONAL
New York., M. ¥.

“TELGIN, Walth tches §0.50, Make WESTERNYOGA
biy maoney. !!'TEEH'FHH-I':E lr:'l’ Jewelry catn- | breathin nreﬂ?l.ta ﬂnw"-“tﬂ:a d“P
log. Plymouth Jewelry Company, 183-F | pld people physically and men 113 ﬂt.
Canal 8., Hew York. Free folder. Pulmonater

T GOLD $35.00 Duu.ue BMail old gold toeth,
crowns. jewal tches. Receive cash
r:h.lrrl m-? Batisfastion guaranteed.
information. Dr., Weisberg's Gal
Refining Co., 1500-0 Hennepln, Minneap-
oliz, Minn.

:rnunl:er ]m
hf:t:m. Station, Los Angeles,

R.Hlmlﬂ' HEII-'Ith. ‘IH': :mlrlntw to
'8 Tonst-

ur heal clhime
t'd ‘Pi'hu:lf Gierm wlll du It Propaid 81,45,
Eretachmer Corporation,

GEMS, Agntes, minerals, jJewelry. Six
rough :emt;nen—mm mg :Ipyh:lnn m'l'll t::i:
topa , BEA postpal
m%ﬂn" i urf;'ﬁ. Route 7, Salem. Oregon.

wﬂ&ﬁff“ﬁ“ﬁéﬁﬁlﬂ“h‘.ﬁ o,
P':eﬂ catalog. Ben Segal Com-

dienonds,
Bany. Bos 150, Chicaso.

WAT\EEIEB-—-EI. lion, Elxin, Walthom,
Bulova as low as !I_'ll. muM rings &t
L?ghfnrlmqmnuél Juw:];;!éjl}:mp
W‘hmun.ln Jn:lm': m -J.nu;t. St.. Phlla-
delphia, Penns.
WMH".EN Buld u.ilm:r.
mergury. etc. Bhip, Bimon's Jow-

-el:ry :!I!ﬂ Qld Arcade Cleveland, Ohle,

ﬂzrlu:] parll s ind Inu;;ﬂu.lnrﬂlitrchiniu
Magnzing umélu-med PARES, at's wour
'nrnm.uiunn' Write me today. P, W. John-

Managor L'-‘]l.udﬂed. Mhrurti.lim: 200

E. nnl.u.rin 8t.. Chicheo, TIL

platinum, dia-

Dept. P. ';Il.“pﬂl.flﬂlw. Mich.

EXTHA Large beautiful, plok, white
ped shell 101", repnl :.: Bhells,
Box 1484 J&ﬂmvﬁ

BIG | '.Iﬂll-l for ¥ou. thul: monexmaking
offers, oppartunities, uulnu. ﬂ?unu

Hame listed in directory :I
Lne, 173-M. Park Ridge,

NOW 1 E'l.lr.-r_'.l]:-n&y thm:ld Iu.-rn. m Fi-
nancial_ Be Mall dime fod to
James Oraet 550 West B7ib smﬂfw

DRESBEB, Tsed Hlu. Hk coats
98¢, hats 40c. Pree Crown,
i!l-l’l.[ Monroe Street, Hu wk.

MAIL Order business course shows you
how to make money, spare or falltime,
Teaches professionn] madl order technk ue
—not pEany-calching schemes, Prpe
falls, HNelson many, S00 rm.l.n.
Duopt. 408-M. (.'h!ugo.

PERSONAL Matchbooks, De luxe blae
ciarmt covers, MName stamped in gold,

00 books $1.00. Flanet Co., 8034-R Soul
!la.mh.ﬂ.:ld Chicagn,

Bufferers: Pixaosl has

t- resalts when wer:r.hlns elan

nll .l. lied externally ies gulckly,

Try nTu.u.r §1" battie with-

wt invﬂunr n I:Jlulnl'r Write, Pixacol, Box
583, Cleveland,

DIABB'I"IOB —thr gulden brown wai-
plnulku: ‘mufling, l.-tr_'. I'mm I;‘ul‘dnm

T ﬁ II.N Efmnlld g
W&ukﬂml%'%
COUGHING—Chest  colds—Bronchitis?
qu!r,:k pleasant relisf, Muke vour own

FPamous, drugless recipe, ensily
E‘H%Irld Big savings! Free particulars.

le, 886 Irving Park Foad, Chicago.

WIN Prize mm:!.l .Bmt]eb—-—-”aumru]

Comteatt postpald.
Hu!hunnﬁsu iiﬂﬂ -'lﬂlil e n'rl.tu Ineclud-
ed Warld hll.nhers 4515-B Cottags

Grove. Chicago,

HIGHEST Prices :I'ur u:lﬂ. nnld—lﬁ-ﬂ your

teeth, ﬂ.u:ma. Jewelr 100 ensh

value mailed day shh‘:mmt rcwlmﬂ.. -H#-

isfaction guarantesd or articles cheerfully

refurned, I-nl'ml:lnn I'rw. Chicngo Guold

Bmem.nl Company, J00-F Champlaln
Building, Chicaeo.

ACQATES, Fassil
$1.25 postpaid. Jli'
Wash.

three Dounds
Ransom, Aberdeen,

TORACCO—SMOKERS" SUPPLIES
QOLDEN Leaf guaranteed, ecigarette,
ﬁ: or chewing, & Ibs. §1 W, . §1,76.
¥ when received, Pipe. box cigars free,
Reeves Tobacco Co., Paducnh, Ky,
RATZORS, BLADES, EHARFENING

FREE, TUnlimited mazor hbindes, other
items. No buying, no sellin Oatalogue
So. Sylvis, 1068 Southern Bivd., Broox,

SURVEYING INSTRUMENTS

TARANTEED Factory reballt transies
l-l'ld levels for sale (ecmsh or Berms) or renk
{with purchase option). Large selection.

prices. We 'i'EII repilr, trade or by
old Instruments. Bhip prepatd for esti-
mate and valuntion. cum leta_infor-
mation write for List M-8 Wirret-
Knight €o., (Manufac turdrs af Transits
;t‘ﬁnlimu}' 136 H. 13th 8t.. Philadelphin,

FOR THE HOME

STOP Paylng for heallng waler, let the
sun heat any quantity hotter gratis. Build

“HOLLYWOOD' Letter clgarette case,
§1.00. Gntllnru:l l'rnc Melwood, G.P.OQ.
Box 813, New York City.

:‘.:DNTE.BT Bulletin, 221 big pages af cons
test helps. 10c. Oeneral Contest Servies,
m-n . Duluth, Hl.nn

F..'EL'EE? usbands! Boldieral
l’u]mnl-m' Warks, um Hutmpo'l:ltnn Hia-

MATL Order business procedure, Prac-
tieal follo on mall order technigue. Free
literature, Kirkland, 6027 Morningside,
Dallns, Texas.

WEBSTER'E Dictlonary, I1 3 51[5
Perfornted gummed

sheets Blpx1l, £1.00, Luminous |:-i1:|.t.
bottle, lnutrnctl.unu mﬂ.ﬂ
'l.‘.‘-a.nultl P, Bt., Helmunl..

JACKET Zipper broken? BSend for Jiffy
Am.mmm . Bpecl Iﬁn Elnﬁltemlm
1530 Sheridan R Chisbge
P'RI.'I'I'Y Girl piotures, new seried, posts
card size, complete set 30 :nl.l:tnm §1.00,
12 for 50c. Bl.ml}]l ackage 25c. Satisfac-
tion Elulmlc-nd nriem, 311 West 125,
New York, Dept. A-T.

IHFGEHATIDH. Any subject. Mod-
erate fes. The Reaearch Bpecial-
ists, T47 Bo, New Hampshire Ave,, Laos
A.gglu.

WELDING, Soldering, plating
Laotest titles—]

talog Iree. Pop-
ular Mechanies, aﬁlat. Clair. Chicamo.
RECEIVE Gigantly malls, magazines,
samples. Your name In numerous malling
“ﬁ!k 1oe. Howard, 38 Broadway, HNew:

"MIHI.H.TUﬁE" Cold plate Ilapel erocs
e, Box 6913, 0.F0,., Hew York City.

I‘..[:II:\EI-E Falso tuL'h rcllmu nt home ensy
way. Makes plate Ot snug. Write for ko=~
fclm:latl.un DOr. Reess, Olencos, Illinals.

DON ccept baldness. Revitalize your
scalpl L "n‘i'nhh. Lithonin, Ga.

REMOVE Your own taltodes, WwWrike
g}tnﬁwﬂupply House, 651 South Beate,

B8INUS Trouble. If a victim of sinus or
catarrhal Ir.tn:tl.m write MNational Lab-
orataries, klin Btation, Wash-
Engton, D.

mICAH Legal matters, William Cocke,
Relinble American Attorney, ElPaso, Tex.

MISCELLANEOUS

FIREWORKS! Buy direct at wholezale.
Loweat ﬁrepn.td rices, Free oatalog,
Jucksony Decorating Co., Jack-
senvilla, ] F]urm:..

“%ﬂ%ﬁdﬁ'ﬁ&mﬂ“ for !nv:g—
;:.uﬂ':ut.- mechanics, rmrdmi materials,

:1{:9 mrmu:lu, mnuin:tuﬂﬂg
AURpLY.

tl o for boﬂl:t 1600 Answers™ nod our
an. J. G Irwin, 2425 Hiawatha Ave,,
nneapolis, Minn,

BURIED} Treasure!

Ooldak Radlos

g. apare %‘peﬁ l'raée mur?ﬁ}‘ﬁ Sal-Ray E‘TL‘D&IE!‘.-IJ!JE;E I%ﬂtmtrd Il-r?;i buflEder
toem na Beach, d ; P
R - 1842 ?uieu red g:;—alu 'I‘E'rnld H.:u;i
NTED— CEL manulacturer, L] dak B
wa ki LANEOTS 1031 South Broadway, Los Abngeles, Calif,

MERCURY (Quicksilver), ‘Tungston,
bdenum, cadmiom, nickel anodes, tin,
Eei.' , rare and aemi-rare metals, mem]-
resldues purchased in II:II‘ ﬂl.lﬂ.ﬂut
“"rtl.e Enr guiotations. Metallorgd
pany. 35th and Hm:ne Etreei.:
Phl'l.l.dl.-lphJ.u.. Prana,

MECHANICAL .|l|:|d n-]d. savin
af all kinds., Jos, O Jones, inﬂEl'S Ed::-
water Dﬂ‘iﬂg Cleveland, GI'H.I]

WE Are secking for export, us:!l'ul nril=

of all kinds. (Mo Juxuries wanted.)
ust be articles that are not prohibited.
anufacturers—hore’'s  your tllrlitf
m.ﬂt in an m vast mﬂ::‘t D & H Iaras
. 0. B. T1, Usumbura, Congo. Balgn.

4BA

"E‘:IE-

:1 nﬂc 000 IM Dinmonds wanted. High-
J‘ ld—all slzes and grades—in
ar looge, Mail your diasmonds m
Ia old established firm. 1009 full cash
value muiled day shipment recelved. Bat-
Iafaction guaraniesd or shipment cheers
fully returned. Information free. Amer-
ican Dlamond Syndicate, Desk 6, 37 Sao.
Wabash, Chicage.

LOCATING Underground cdl doposita
for all wells and structures. Price £1°
Chas. Bohm. Du Bols, Mebr

PR‘_ETTY Gilel deeal transfers for drink-
ing bottles. otc. Both aldes artis-
tically dl!’ermt Bek of :! |:'L'LE
50e. Bam l0e. HNo &
Ko, ra Ave., Hﬂmnmllu N -J'

DON'T Break that glass! When k

are lost coall s professional locksmi
There's & bonded member near yoar. Tha

Hatlona]l Locksmiths Ass'n, Denver.

BTEREDBCOFIC (Three dimensionnd)
nrk photos, Particulars !nr stamp. Oddity
Bn‘un-e _Bt. Petersburg, Fla.

:re:rlt r_'l.

HII'..LII.'.INB Awalt missing heirs!
detalls, 10c. Dully, Covington, Ky,

VICTORY And triotic mied ju:x-
ers {or envelopes, letterhen doars, win-
dows, halls, homes, parcels and automo-

Assoried package 40c. Christmas
renls 50 for Q0e. E'Imdu vietory ealendass
15c. Clreulars free. Harvie's Flag Btora,
238 King Btreet East, Toronbo, Canada,

BTART Profitable tattoocing snd remor-
Ing business. Free instructions. Writs
Tatucn, 851 Bouth State, Chicago.

FOOT Suflerers—Arch supparts, mads
from vour feot Impression, Amazing re-
lef, §1.50 pair, uarantesd. Se for
impresalon material. NuFeet Co.,, 1472
Broadway, Mew York.

PERBONALIZED Buring Service savii
individumsls (not dealers) up to 509 ou
purchases standard articles of mer-
chandise, Specimen priee list svallab's
Harry Bault. Iﬁ:: Warrington Ave,, Fhil-
ndelphia, Penna.

COATE Of arms and crests, correctly
painted im colors or binck and white, Irom
heraldie descrintlon or furmished cony.
§10.00 apd up, Highest grade work. Her-
aldie Iilﬂ.:m 1014F Oakdale Avenue. Chi-
cagn,

FAINT: F tion
brand—iig gul pail 4 nlly dertl‘uud

gl Il—il._ 5. Bend 8
;?rllutlml nfu Box 1000, H“'uk..

I HEAT Six rooms $20 yearly. Infar-
matlof 10 BEosenzwelg, Roate 10A2,
Cineinnati.

TATTOOING. Engraving ontfits. Illus-
m:l,cd lst free. Percy Waters, Anniston,

ARC And spot welders, AMake them
voursell. Very almnle Inexpensive. Com-
plete drtnl!-! glar  Mechanics
Press, 200 East Dnu.rlu Chicago.

POPULAR MECHANICS



20 TIMES EEITEH
FOREIGN TUNING
with SUPER BAND
SPREAD RADID!

¥ $SOTRADE-IN

20 TIMES EASIER TO TUNE . ..

HINKE OF IT ...

PUT THIS CHASSIS
IN YOUR PRESENT,

BAN DS

(ON 6

DIAL SCALES) &

# ik SPEAKER, [

Iy Z‘; MAGNA TENNA f& |
LOOP AERIAL... i

TUBES, PUSH- [

BUTTON TUNING, i
CO“ pLETE READY TOPLAY
10 TIMES MORE -

SENSITIVE THAN ORDINARY RADIOS! Crystal-Clear High Fidelity -
Tone. Famous I0-day trial plan fully protects you and enables you to prowve

Midwest's amazing

new 1042 Super Spread Band performance in your own:

home, without obligation. Write today. Your nameona 1¢ |:|r.|:m1 eard will da. '
Eend for big FREE Catalog, showing Radics, Radic-Phonos, z

Home Recmdrn—

From $12.’95

® to $212.50.

16 TUBES

CINCINNATI

MIDWEST RADIO CORPORATION

;I.mur:

ALy
I‘l'l*EI.ﬂEIlS GUIHE
" Contains Important Facis
and Essential Information}

WELDVNG METHODS
WELRDERT

ELECTRIC

OXY-ACETYLENE
~. THERMIT
UNIONMELT

PRESSURE VESSELS
PRARIOUS METALS
AIRBL ANE
HARDENING = FACING)
CUTTING

ErE PROTECTION

Every Welder Bhonld Own This New, Uselul Book sontaining clear,
conelse, practical information, polnters and facts relating to modern
practice In all Branches, Easy to read and understand —over 400
pages Fully Tlustrated —fexible covir—pocket slze—a Ready Tel-
crence thal Answers Your Questions acourately —MMoonoy Dack
not O E. To ged this assistanes for yourself, order copy today.

THEO. AUDEL, Publishers, 49 W. 23rd St.,New York

Flensn rnil ATDELS WELDERS GUIDE (Price $11. If sstisfactory, 1 will remit
¥l oo Ra safe arrivel, othorwiss [ will retorn the book,

DECEMEER, 1941

America AUTO MECHANICS

COVERS EVERY FROBLEM THAT CONFRONTS EVEN THE EXPERT

AUTO MECHARNIC.. .. SAFF-T-L00E . . . d
The Notignal Defernie Program kas _,-'-"'"'F'_F-F.‘I“'_' Eas.e. an
created o shorlage of troined Aute e Official
Mirchanics, Mow | the ime re u:lrndﬂ:_‘

your knowledge of mechanics and T || FAtTuHY
prepare yourself! Regordless of the | b \ Bunh;;
cor you want bo repair, MoToR's new -\— |

Shop Monual will thow you the foc- | Bﬁ\'ﬂﬂl’l[
lorp-correel way 1o do the jabl! Giver 1 | A.Ll_ Ear;
officicl manuleduren’ data needed = |

by every machonic for overhouling | IBEE ]E4l

or odiusting every Amerleon aufo-
mabile mode since 1534, Used daily
by thowsands of repair shops, stu-
dents gnd schools,

1

567 BIG 815 x 11 PABES =850 | ||

PHOTOS, DRAWINGS, CHARTS, TABLES \_L
= Give Nearly 200,000 Vital Facts on:

Inclusm

?-.Inl- avarhiil = Elodirie iyilem — Fual ayifam
aaling dyitir—Cletth—<Teoramilen—Unlvertals
aeburmsrurnisarmegemtnd Your Money Back
Sbiesbiri = Stwering — lpniten — Lubalcoblen — ‘f
Bararstar—Carburabsss=—Odl s and hundveds I I'Illl

of aibar detalled instrucilons ihad desaribe e sami

bepw-fa-ghaeir ol varh repmin. satISfIEd
Peblished by WeTaR, 572 Madizon Ave., Bew York, 1LY,

The Lewdieg Auremarive Buiinen Magmine SEND NO MONEY!
MoToR, Book Department, Room 506, 572 Madison Ave, Mew York
Fieare BUSH ma o copy of MaToR's 181 Focléry Shap Moaual. | will pay padisans
B plos @ fow cunsy delivery chobge; bl 1 I underatood Shaf § Book does nol saliily

ma | may retern i within T doys [gad is i eriginal conditign| ard hove Bhe I purchass
|-In- refendad immedialaly, i Forelge Price 34, cosky e C. 0. 0, re Camoda. )

BITT woriomanininmnaininnsasassnssiirsnsaasat sbaniaia se




CHARTERED

INVENTIONS WANTE

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

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

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

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

INSTITUTE OF AMERICAN
DEFARTMENT 4, BARRISTER BUILDING

PATENTED OR
UNPATENTED

INVENTORS

FOR EMAMINATION
MODERN
ELECTRICITY

INCLUDING RADIO
AND TELEVISION

Here's great news for an interesied I Electricity. NEW
17eh. edition of Applicd Flectrieity brought rlght down o deke
wilhh NEW Elwcirical sihjoctn fully eove . 10 bl Volusmes and

all shipped FREE for examinstion,

BIG FIELD! Big Demand!

Far
Brginners Men who understand electricily
ar nrn‘.‘- urgentl mneeded in  Ehoik=
Elp‘rt‘ _ BIE P ands of lnddusiries. Autos, air-

(FTiTo I:ll.hlhinr nhﬁpq;-rmrtjr;lly PVEry i
digitry depends on clecirielly and men who know
id® Bubject make big mopey, Pleasant, fascls
noting work, easy to learn pnd do: lears with
theee books. Sotd coupon for @ ael o ER
examinatkon Amd see for yourself.

E A vear's consulting privileges
with b enpinecss now iven
to all Wiyers of thiz famoes
Cyelapedls of Electricity.
AMERIEAN TECHMICAL SOCIETY
(Publishérs—=Homs Study Courses]

American Technieal Society, Dept. E919, Droxel at S58th Sk, Chicago
Bend for 10 days' free use, 10 volume sel of Applied Eleetriciiy.

Yo slse agrFee (o scod dae o certificate entliling me Lo el g
rIv:]q.-m-u wr one yenr, | will pay the dellvery charges only oo the
E. I T wish I m-,’ fetoen them in 10 days and owe you nothing.
I-'ha! lt T keep them. I will send 83.00 after 10 days, iy B3.040 a
manth uaLil l]l.e todal price of only §20.80 1 pald.

BAME . -« +rastsdtaannamnameatsabbiitnd iannannsnssdss sanam
ADDRESS. » v roctsdisaanrsatadtedisasanannrinsnstanitns
CITY. sesansarianis BTATE.....ccocn.

Flraso ul.!..nl\ Il.'ﬂ1t'r uhl-mk -hu. oecupation and aame and address of
employer and Five at least ooe DUsiness man a8 referonos,

WASHINGTON, D. C.
GET NEW

RUPTURED? ::./:F"

Mow yoo can get rolief the comfortable, convenient RUPTURE-
GUARD way . . . the modern science way that nssiures better re-
ducible ruplure support, grenter security, greater body freedosm
« o « B &N wWithout leg atfaps, withoul sleel springs, u.l.ll'll’!ll.li
bucklas, Wrelte today for FREE [ull laformation nﬂ(? abe why RUP-
TURE-GUARD, tha slastic sunport of new deslgn nnd new afficioncy,
hine praduced suchhappy resulis and won g0 many loyal, enthusinstic
friends, Liboral trinl plon. Weite today, Correspondenee confidential.

RUPTURE-GUARD CO., Dept. 416, Bottle Creek, Mich.

ITALIAN ACGORDIONS

it Bead” o aaearat ripes. Dfreet. Y Tactir
ITALIA & P. SOPRANI
121 W, POLK 8T, ot o4 %%' L.

CLINICAL LABORATORY TECHNIC

tawght in your own home. Practice cutht supplied, Bulletin free.

IIlF'ElIAL TECHNICAL 'IHITI'I'I.I'I"E
ELHHART, INDIANA

STAMMERERS

Innfiot “"HSPEECH™ and Guild st of ethical,
which corretl all epeech defecis.  Alosr mdveneed methols,  Personal
Fmbividual Instruction. Write taday. No obligotion.

Stammerers Advisory Guild, 1236-A Mascabees Bldg,. Detroit, Michigan

SENSATIONAL OIL BURNER INVENTION

Makes pnd burns lis own clenn, hot gas, whon and a8 peoded, Na
Haiee, no Emoke, B0 S0ol, o sshes,  urms $0TE alr and 40 cheap
hernaene,  Milliona of prospecis, Bells fnsd o hofies, restauranis,
rondsbde stands, faciories amd hundreds of others. Hig money-maker
for ppents and distritoiors.  Write quich

Liberty Durner Co,, Dept, A-16132, G20 N. Michigan Ave., Chicaga,

Box 254-P.M

Beforo declding,
let wa pend you
our freo helpfol
dependalde schools

TOOL & DIE B:sicniné
Marhinista Trade, Machine Drafting and Deslgn. Fractical train-

ing L the worhi's Indsstrial center, Wolie tmlay for full infosisa Lo,
NATIONAL BCHOOL OF MECHANICAL TRADES
Dept. 38 628 W, Lake 5t Chicago, 111,

Bechar lfoun

Laeltoe, Hertro Name[ ther

el waluohle tools from thisves and
E..Tf hl;umawml Electro  Eteher BURNS
wr nome, any design, pefmanently an
toods, instruments, any mewml. Eaxsyl Skm
ple w8 writing with pen or peocil, SEND
MO MONEY] Hush order Loday. Pay posts

w

man only §1.00 plius few ornis posiage
an delivery. Use § dayve—~mom back
i sl |‘||.rHﬂ'I|I|-|! Electro Mame Elchar,
Dent. Y- 254 RobbSt., Cincinnati, 0.
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Are the stories of the great miracles of
the past lepend or fact? Is it possible thar
once the forces of pature were at the com-
mand of man? Whence came that power?
Startling is the revelation that the strange
wisdom they possessed has been preserved

for centuries and today is available to all
who seek a Mastony or Lire,

Send For Free Sealed Book

Those today who have acquired these
Cosmic truths find them simple, forceful,
and the instriment by which they fashion
a new and abundant life. Wnite the Rosi-
crucians (not a religious organization),
who have carefully guarded these ape-old
principles, tosend you the free Sealed Book
which tells how YOU, too, may :u:qui!'e'.
thiz personal :Fmdmcz {The curious not
invited) Address: Senbe A, Z, E.

The ROSICRUCIANS

San Jose

AMORC California

Established
1902

New York
Eleectrieal
Ask for free illustrated @l @@l

booklet
44 West 17th St.. N. Y. C.

THRILLS AND MONEY, T0O -

IN SCIENTIFIC CRIME DETECTION!
EASY TO [ascinating: exciting; big, steady pay! ;
LEAR N s s R e 2

ﬂ f"l‘lmu D=
tection g ves lifelong vocation, 455, of all 1 dentifbeation
Buaresus in U8 A, headed by 1A 5. Gradantes. Write
for FREE 1iwm:ur= sent only to those stating age.

INSTITUTE OF APPLIED SCIENCE
Js9, 1830 Avenus, Chicagae, llinols

FREE!
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BROOKLYN YMCA TRADE SCHOOL

fense trades offered.
Full Shop Equipment.
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Unexcelled Inatruction.
free literature.
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i | THIS |5 HOW THE WAR GETS ON THE
ey RADIO. THAT WHEEL AND CHAIN

i g

L

MANUAL SOUND EFFECTS B
IN A RADID STUDWD -~

SET-UF MAKES
THE SQUND OF

- THIS IS HOW THEY MAKE THAT
SOUND OF A WASON RUMBLING ALONG
N THROUGH RAIN. THOSE COCOANUT

SHELLS ARE THE HORSES' FEET 4

ALARMED-THAT

= THE SOUND
WAS FAKED!

MALLET ON GRAFEFRUIT Mg
GIVES SOUND OF BLOW &

S2A

IMASINE! A BUMNCH
OF BROOM CORM
SDUNDING LIKE A
\ CRACKLING LOG-EIRE

HOW DO THEY
SOUND OFF FOR

—~JUST PUFF
PRIMCE ALBERT

A PIPE-LOAD OF

IN RECENT LABORATORY
"SMOKING BOWL" TESTS,
PRINCE ALBERT BURNED

DEGREES
COOLER

THAN THE AVERAGE OF
THE 30 OTHER OF THE
LARGEST-SELLING
BRANDS TESTED—
COOLEST OF ALL!

SMOKER 15 TO LOAD

RA. NO-BITE PROCESS

THE BEST WAY TD THAT GOES FOR
GET THE EFFECT OF A |'MAKIN'G' SMOKES
CONTEMTED, HAPPY ¢ TOO_ WITH FASTER
EASIER, NO-WASTE
HIS PIPE WITH ROLLING THROWN
PRINCE ALBERT. THATY IN. THERE'S NO
SPILLING,

BUNCHING, OR
THINNING OUT WITH
RA'S CRIMPCUT

AND CRIMP CUT SURE
HIT THE SPOT FOR
MILDPNESS WITH

50

FIFEFULE
OF FRAGRANT
TOBACCOUN
EVERY HANDY |
POCKET TIN OF
FRINCE
ALBERT
B 1 Revasks

Tedarca Lo
Wirsion-Salem

HC

NCE o
LBERT
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Above, gquarter-seale model of Ford plastic
car and its welded tubular steel frame

Lost year Waestinghouse recovered 60,000
gallens of point that “missed” in spraying

VER in England it’s saccharine
for sugar; on the continent
it's charcoal “gasogenes” in the
rumble seat instead of gasoline in
the tank. Here in America there’s
plenty of sugar, plenty of gasoline.
Yet there's an indusirial revolu-
tion in progress just the same, a
revolution in materials that will
affect every home.
Perhaps it won't change your
way of living very drastically.
You shouldn’t care greatly if the

DECEMEER, 1941 1
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INSTRUMENT PAMEL DOOR LOCKS (4)
DASHBOARD CIGAR LIGHTER GARMISH MOLDING MEDALLIONS (5)
GLOVE COMPARTMEMT KMOBS SHAMEK IMSERT IM HAMNDLE (12)
SPEEDOMETER STEERING WHEEL ASH TRAY
RADIO UPHOLSTERY
BONMET SIDELIGHT LENS (2) INTERLAYER FOR SAFETY GLASS
PARKIMG LIGHT LENS (2) DIRECTIOM INDICATORS |,2]
RADIATOR ORMAMEMNT SIGHNAL LIGHT
HERDESINN TRUNK LIGHT LENS
TAlL LIGHT
LENS (2
LWCEMNSE
PLATE
LAMP
LEMS
WATER PUMP PART
coiL BATTERY  HORN R
SPARK PLUG CAPS (B) BOX GAUGE UNIT
DISTRIBUTOR CLOCK DOME LIGHT LICEMSE PLATE L AMP
GENERATOR BASE NAME PLATE
LOCK SWITCH BODY ESCUTCHEONS (12)
VOLTAGE CURREMT REGULATOR ACCELERATOR PEDAL DOOR BUMPER SHOES
TRAMSMISSION WASHERS (4) AMNTEMMA WIRE CONMMECTORS (17)

These are the plastic parts of your car

glint of chromium on your car is
replaced by the brilliance and col-
or of plastics; vou won't mind
wearing hairpins of wood or plas-
tic when yvou know that even the
metal in hairpins is coveted by
defense factories; and what if you
must step backward from zipper
to buttons? After all, your grand-
father's overalls got along toler- -
ably well before the era of the
slide fastener. And perhaps you
won't be denied the zipper any-
way. Metal ones, true, may vanish

: R from the counters, but already a

Department of Agriculture scientists inspoct test pansls i £ lank i i R
of varnish made from soy bean oil. They are busy in Zlpper ol glass 15 EIHI-E‘ tested In
studies seeking new uses for the important soy bean crop government laboratories, a ma-
1 chine sliding it open and shut

hundreds of thousands of times to
determine how it will wear.
Yesterday yvou lived in the age
of metals. Today, metal is yours
only to the point where your need
encroaches on that of your coun-
tryv's defense; for the moment, it is
an age of substitutes, Tomorrow
—the post-war tomorrow—those
substitutes may have proved su-

3 .
L .
L"'-'f;"lll.ﬂ'{l'{ O
1

Strips. of Tenite, o shatterproof plostic ex-
truded like toothposte, are replacing alu-
minum and other metal meldings

- POPULAR MECHANICS




Here ore soma of the
more than 150 new
designs for cotton
stockings developed
by the U. 5. Bureau
of Home Economics
in advance of o silk
shortage

perior; the plastics and synthetic
yvarns and new chemicals and
molded wood products and other
substitutes invented under the
drive of necessity may crowd out
the traditional materials in a
brighter new world.

Despite the swiftness of the

changes, most of them wyou wﬂlhr;' &

never notice. Since human nature

resists radical change, the manu- *
facturers are seeking substitum,:gg
as nearly like the originals as pos- 0

sible. Neckties of spun glass a

as beautiful as those of silk, may
resist wrinkling even better. Plas-
tic tips for shoestrings released
about a half million pounds of
metals, principally tin, to more '
vital industries in 1941 alone amr.l's:
yvou never knew the difference.
Long before the emergency shut ™
down silk supplies, du Pont chem
ical magicians had plucked out of

the air, the sea and the coal mine'
the elements of nylon, and mills™_#§

fabricating nylon hosiery wer
expanding rapidly; and govern-
ment research men were developt

]
ing lovely new designs for cotton

(Continued to poge 201)
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The 32é-foot wooden tewer of a md‘u'_lﬂi_lltihlm‘—'—'i_-_r .
waos built by using timber-connectors, shown in insst. Or- | b

dinary bolted construction would-be limited 1o a height

L)
" of cbout 80 feot. Use of wood saved-considerablo stesl < _ ey
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Here is the aute Henry Ford “grew from the sail lis
plastic panels, with impact strength 10 times greater than
steel, wore mode from flax, wheat, hemp, spruce pulp




Circle in floor, center foreground, is spot where two car bodies join, made barely perceptible by
lounge seats and lock of partition. Sketch shows how trucks are mounted between the cars

Three cars coupled together as one, cre-
ating the appearance of a single long room,
offer railroad passengers a new kind of
club service, With the usual between-car
partitions removed, the articulated car
bodies are so cleverly designed that the
unit seems to consist of but one car. Orig-
inated for operation on the Los Angeles-

San Francisco route of the Southern Pa- _

cific Lines, the triple-car assembly is 204
4

feet long and costs approximately $125,000,
In actual practice, one car is used as a
kitchen and dormitory for cooks and por<
ters, while the remaining two sections con-
tain the lounge, cocktail bar, coffee shop,
library, smoker and card room. Appoint-
ments include fluorescent ceiling lighting,
leather upholstered chairs, heavily carpet-
ed floors, venetian type blinds and photo-
murals at end walls of the car. An electro-

POPULAR MECHANICS
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mﬂﬁﬂ dﬂ-ﬂr Dpératm‘ ﬂPEﬂS lhE BB Shot Fired bv ArmY GunnErS

oor automatically when the han-
dle is tapped slightly, closing it ..Q] In Machine Gun Pracn c

again gently behind the passenger. \g ‘% ,ﬁ_{,pﬂ
Any portion of the car may be ik
converted for either dining or 1'-:

lounge service. E 9

Than It Seems to Be \j

To learn whether it is as easy
and effortless as it looks to shiftrs
gears on a modern automohile, ~

engineers of the Illinois Automo-
.ﬁ bile Club made tests that prove it T
g requiresar—average of 58.9 foot-

&’ﬂ*.

pounds of energy in manual shift-
il ing to get the ecar into high. Of.
%{thls effort, 88 percent goes into
clutch manipulation, 714 percent -
into gear lever operation, and the
balance into pressure on the ac- .
celerator pedal. This energy was
measured with an instrument at-
tached to the top of the clutch
pedal that recorded aceurately the )
distance it traveled and thes
amount of force applied. A sensi-- s

tive spring on the gear lever fur- = :
nished similar information on Gunner testing BB rifle attached to S0-caliber fn.:.f;:him,- qun

shifting. The tests also rmre;ﬂ'.e‘d Machine gunners, whose trigger fingérs become
that ﬂ_nly four pounds less effort is  restless when sighting and aiming an unloaded gun
'IISE(I n I'\E.‘].E'E.El.ﬂg the Elutﬂh th-v."-'!l‘.l. for p“f—lﬂ“ﬂﬁ, have lad their interest q'uirck:}nnd h‘}’ g
in depressing it. This is because 5 BB gun mounted alongside the regulation army

the clutch must be engaged rifle by Licut.Col Manly B, Gibson at Camp Callan,
smoothly, requiring foot pressure Calif. A box rigged up behind The farget catches
against the pﬁdal as it rises. the shot so it may be used over and over again.

LI03Y
Airship ‘Car Minus Gas Bag Gets First Ride on Trailer

Hauling the huge control cars
for the six 404,000 cubic foot air-
ships being constructed for the
United States Navy was a big
problem even for movers of heavy .
equipment. The control cars are s

being built at ﬁc]gM .
year Aireraft Corporation, and as
eacliis completed it must be trans-

ported some 10 miles to the as-
sembly dock where the ship’s en- .
velope is installed. For thizs ride

the control ecar is loaded onto a

stout trailer on which a special
cradle designed to receive it has

Canirel car, without envelope, ready for ride to assembly dock been built.
DECEMEER, 1941 3
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Small Navy Craft Clil;l'b” Asﬁore; to Land Tanks

Three “invasion” boots moking simultaneous landing on beach, carrying mechonized and armered forces

For forcing landings with hard-hitting trucks or armored cars, together with units

", units under conditions of modern warfare, of fast moving troops. As a boat strikes

the U. 8. Navy is being supplied with small shore’'it lowers the front “gate,” forming a

boats capable of climbing out of the water ramp to unload the war vehicle ready for

onto sloping beaches. The boats, made by  instant action. Some of the boats are con-
Higgins Industries, Inc., carry tanks, heavy  structed of wood and others of metal.

4
s, y
'Eeltﬂﬁelps Firemen Carry Fire Victims Down Ladder

Difficult under the most favorable con- buildings can be made less burdensome
ditions, rescuing people from burning with the aid of a safety belt developed by

Belt, left, helps carry victim from burning building as shown at right

Fire Chief Roscoe Cas-
sity of Monrovia, Calif.
The belt permits the fire-
man to carry the wictim
on his back, leaving his
hands free to grasp the
ladder as he descends. In
case rest is needed, a met-
al hook attached to the
belt may be hooked on
one of the rungs to sup-
port the load for momen-
tary respite. The carry-
ing “harness” has a large
loop of heavy web belting
which is placed around
the back of the vietim and
passes through under his
arms. The fireman then
works his arms through
the extending loops, lift-
ing the subject like a
knapsack. The belt is
also used in carrying hose
and other heavy objects
up ladders, rung by rung.
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Surface boats of belligerents
will face a new menace if the in-
cendiary submarine, a four-foot
model of which was tested re-
cently, proves successful for war
purposes, The menace will be a
“sea of fire"” which can be made
to engulf a vessel by releasing a
large quantity of liquid fuel from
beneath the surface. In a recent
demonstration the model dove
underwater and sent up a bubble
consisting of six quarts of oil that
spread quickly over a 50-foot cir-

e | iﬁ, . . /
e. Moag, ¢ 25 5L

(A€ rers

Submarine Sets Sea Afire to Trap Enemy Sh1p

f

Working model of submarine, top, sets fire on surface of laoke

cle. Chemical detonators released with the

fuel turned the mass into a blazing inferno
that lasted jve minutei* The inventor be-

lieves attacks of this kind would be pos-
sible against seaports by launching the oil
so it would ride in with the tide.

Exhaust Leaks Found Quickly by Making Fumes Visible

Leaks in the automobile exhaust system
may be found easily with a fume detector
that makes the burned gas visible if it es-
capes along the exhaust pipe or muffler.
While the car is on a lift, the detector,
which contains light crankcase oil, is at-
tached to the air cleaner. Then the tail pipe
is plugged with a hardwood stopper, and
oil is foreced into the carburetor by squeez-
ing a rubber bulb, with the engine run-
ning. The oil leaves the cylinders as smoke
and by its visibility reveals leaks.

Tube from leck detector carries oil ta carburetor
through air :Iﬂ:mll' making exhaust visible
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WATER GLASS STEAM GAUGE . -,  WATER: GLASS VALVYE WAYSIDE SIGNAL INDICATOR
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STOKER JET WALVES ¢ © SFEED WATER HEATER GAUGE * BRAKE AIRHORM VALVE

Above, the firemon of Mo. 6100 checks his
gouges as the engineer pulls throttle to stari
train. Below, lubricoting o cross heod pin on the
engine. There are 350 points for the grease gun

By Roderick M. Grant

4 Y\_-’:"n-STER than a Hollywood producer's
: dream, there is nothing on rails so
¥ colossal as No. 6100. She is the “Queen
& Mary"” of locomobives, the largest steam-
ﬁ}Jreulhing’ passenger engine ever built, the
wonly one of her kind. Stack her on end
j_.’ﬂ;;uinsl: a ld-story building and her out-
s thrust, striped chin will jut into the sky
spast the roof garden.
You can take it from any engineer who
“has opened her throttle, she is also the
“fastest. Nobody knows just how fast. You
‘don't let out a million-pound locomotive to
< the limit, as you might tramp the accelera-
< tor of your car to the floor to see what it
2 will do. But unofficially she owns the
world speed record that has officially be-
longed for 36 years to another Pennsyl-
vania Railroad engine, which, pulling the

A O
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The biggest steam lo-
comative in the world
rounds a curve at 75
miles an haur, pulling
“The General” over
the Pennsylvania
lines on its fost daily
run from Chicoge to
Crestline, Ohio

father of today's Broadway Limited,
on June 12, 1905, was clocked by tele-
graph at 127.2 miles an hour for three
miles.,

One day Charlie Wappes, assistant
road foreman of the Fort Wayne divi-
sion, who rode No. 6100 on her test
runs and taught most of the engineers
how to handle her, noticed that the
speedometer was bang up against the
110-mile mark, the limit of the gauge.
He pulled out his watch, started elock-
ing at Wanatah, Ind. Two minutes and
50 seconds later they passed the next
station, Hanna, 6.3 miles on. That's
133.4 miles an hour. Back of the big
engine were 12 cars, heavy equipment,
There was no deliberate attempt to
write up a new speed record. As

Greasing the rods at the engine’s private pit

DECEMEER, 1941




An inspector climbs inside to look over the feed water heater
Dispatcher in Chicage tower throws switch to clear No. 6100

10

This broadside view shows the tremendous
length of the “terpedo’ engine; it has four
eylindars and sight drive wheals, stratches
140 feet 2'2 inches from coupler to coupler

Charlie Wappes said afterward,
“Tt's pretty hard to hold her back.
She'd do 150 if we let her”

You have to see No. 6100 to be-
lieve her bulk., You have to ride
her to sense the easy power.
Climbing up the ladder into the
cab you notice that she towers
within inches of the ceiling of
Chicapo’s Union Station.

It's one minute until train time.
The steam pressure gauge shows
300 pounds. Fireman F. A. Cart-
wright twists the stoker valve and
there is a hiss of steam from 14
jets beneath the firebox door, each
jet a tiny gale picking up the
crushed coal as it falls from the lip
of the stoker screw and blowing it
to a particular spot in a firebox big
enough to bed down an
army tank.

Engineer I. G. Kilpat-
rick gets the highball
from the conductor.
Brakes are off. In a few
seconds the signal tower
clears the station block,
three dots gleam vertical
on the board and Kilpat-
rick, without another
backward glance at his 14
cars, grasps the throttle,
Steam leaps into four eyl-
inders, eight seven-foot
drive wheels respond and
No. 6100 crawls out of the
cavernous station on one
of the only two terminal

POPULAR MECHANICS




.. house and carries 25,000 gallons

This powerful stoker screw
delivars cool to firebox

fracks straight enough to carry her. The
rest of the tracks, easy rolling for any nor-
mal 95-foot locomotive, curve too sharply
into the yards for the 140-foot, 214 inch
length of the Pennsylvania's big engine.
The train clatters through the maze of
switches and erossovers, effortlessly gath-
ers speed for the seven-mile run to subur-
ban Englewood. There iz a minute's pause
there, and with the observation car out of
sight around the curve at that

"Coosting” ot a 100-mile speed that blurs telegraph poles, the enginesr has
time—betweon blasts of horn ond watching signals—te admire o herd of cattle

long trains mean double-heading or split-
ting into two sections, reguiring extra
crews, extra lounge and diner. So they
built No. 6100 at the Altoona, Pa., shops;
giving her two extra eylinders to increase
the tractive effort; and she has pulled a
2,000-ton passenger train of 22 cars.
¥ou're roaring around a curve this side
of Gary—and I mean roaring—when you
{Continued to poge 197)

station, two short hisses from the
signal whistle give the highball.
Wheels are rolling again toward
Gary, to the rhythmic chuff-chuff
of No. 6100's four cylinders. Real-
ly the eqguivalent of two “Atlantic
type" locomotives, she is a double
engine with four cylinders instead
of two, with 6-4-4-6 wheel ar-
rangement—six pilot wheels, eight
drivers, six-wheel frailer truck
and 16 wheels under the tender,
which is as big as a four-room

of water, 26 tons of coal.

Why the double engine, and
why this Gargantua on rails?
Well, the Pennsylvania wanted an
outstanding coal-burner that
would pull heavy passenger trains
uncomplainingly for long runs on
better than mile-a-minute sched-
ules. With conventional engines,

The tender takes on 26 tons of coal and
25,000 gallon: of water for 2B0-mile trip

DECEMEER, 1941
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Flying Torpedo Is Directed at Target by Radio

ooy Controlled Ey radio and
“flying under its own pow-
4 er, an aerial torpedo in-
vented by Jeha Hodgdon,
. an_engineer at Mare Is-
Nejand Nevy Yepd, may
< introdice a new branch
of aerial warfare. The
torpedo, which operates
on a gyroscope principle,
could fly at 30,000 feet
and dive at an enemy tar-
get, spraying its load of
bombs over a wide area.

This six-foot working model of
the torpede was tested before

officials of the U. 5. Army
4
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- " Fuel Saver Lets Air |

b

eV,
nto Flue Bgtflgen Furnace and Stack
1a.& AAn

L FURNACE EXHAUST

-

4« *; Fuel savings from 25 to W LT . AHAY

QJ \;f'il] percent are claimed for {jﬁ\ o
= ) a draft regulating device A _ 4 COLD AIR
% ¥ which draws cool air into R B o

~ the flue between the fur-
) “%mnace and the chimney.
\ X The effect is to slow down
== p the velocity of gases pass-
=) “ ing through the boiler and
n L"Q: thus allow a longer period
7 % of time for the absorption
T‘Q J of heat into the heating
o surfaces, and promote
\ complete fuel combustion.
:_-f The fuel saver can be in-
y ~stalled quickly on any
5 o{ furnace or boiler using YL AR
3

any kind of fuel. Its draft The photo at left shows a fuel sever installed between the furnace and
chimney, while the diagram ot right indicotes the flow of air and gases

Y OPERATES

EXHAUST GASES

3
stabilizer automatically

balances any excessive stack suction above the chimney. Accumulation of soot
r""ﬂ-%m might be caused by high winds is minimized and radiation increased.

v
‘ ”LGL Auto Body Made of Pla_.itics,}%e yists Denting MBIDW&
. %m.—bu.& After twélve years o ESW

- }“:J the Ford Motor Compa

complE an experimental auto-
mobile with a plastic body. Al-
though its design takes advantage
of the properties of plastics, the
streamline car does not differ
greatly in appearance from its
steel counterpart. The only steel

=" i in the hand-made body is found
Car with plastic body hints possible end o in the tubular welded frame on

12 POPULAR MECHANICS



{ neapolis terminal, draws air through 558
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which are mounted 14 plastic panels, Hg
inch thick. Composed of a mixture of farm

‘crops and synthetic chemicals, the plastic

is reported to withstand a blow 10 times as
great as steel without denting. Even the
windows and windshield are of plastie.
The total weight of the plastic car is about
2,000 pounds, compared with 3,000 pounds
for a steel automobile of the same size.
Although no hint has been given as to when

plastic cars may go into production, the - m
experimental model is pictured as a step -,

toward materialization of Henry Ford's be-
lief that zome day he would “grow auto-
mobiles from the soil”

p;_.ij #‘.;l_l L'].;f'

Underground Ducts Supply Air
To Planes at Airport

Airplanes are kept at a comfortable tem- I

1.: (.

Electric Vibrating Tool Aids
In C% &mg and Decuratmg

perature between arrivals and departures " {J

with the aid of an air conditioning tunnel -

that supplies warm or cool air to the inte-
rior of the plane as needed. The ships have
htf.le insulation and change temperature
Suickly on hot summer or eold winter days
while parked with their own air condition-
ers shut down. The underground system,
installed by Northwest Airlines at the Min-

feet of tunnels and ducts.

Tube from underground duct blows oir inte plane

DECEMEER, 1941
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Electric tool \thmih shaft in uvp-and-down motion
to operate hammers, cutters, files and other heods

Ofering an infinite number of uses to
the home craftsman and many shop work-
ers, a versatile tool operating on the vi-
brating principle makes 7,200 up-and-
down strokes per minute. The chuck, ad-
justable to make strokes up to one-eighth
inch, is designed to hold a large variety of
engraving needles, cutting knives, gouges
and hammers. Among the materials it will
mark or cut are wood, leather, rubber,
glass, ceramics, plastics and metal. The
tool may be used for marking or decorat-
ing tools and machine parts; engraving or
cutting designs on jewelry, instrument
panels or glass; hammering reliefs in
plagues, signs and ornamental objects; and
for making elean cuts in wood, plasties, ete.,
to be inlaid. With special fittings, such as
depth gauges, uniform and accurate carv-
ing can be achieved. A comfortable ball
grip makes it easy to handle and permits
positive contrel in guiding the tool.

[ Ninety-nine percent of the weight of the
earth is made up of only nine of the 88
known elements, i o
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Small hames and housing
projects are mushrooming
around the busy factories,
apartments are growing
smaller while rent bills grow
larger, and the result is that
more and more people are
making their furniture do
double-time. If a living room
is to be also a bedroom and
sometimes a dining room,
the lounge must be magical-
ly convertible into a bed or
a buffet or something triply
useful. And the tighter liv-
ing spoce becomes, especial-
Iy in the big cities, the more
versatile is the furniture
bmughf aul b'.r the monu-
facturers. At the tep, for
exomple, you see a fireplace
that is also a china cabinet
with ample spoce for staring
odds and ends. Pull the han-
die an the breakfrant baak-
case (upper right) and ifs
false frent moves, disclosing
a mattress on a rolled-up
bed. The love seat (center)
transforms inte a chaise
longue or a single bed at
the touch of o lever, and the
decorative cobinet (batiam)
hides twin beds until you turn
living room inte bedreem

14
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SPACE- SAVING FURNITURE
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Evan the spoce under the baby's erib is
vtilized. Any householder knows the
value of storage spoce, so here s an
infant's bed with patented chest hung
on rollers underneath, providing ream
for storing bedding and equipment

The console table ot right, 20 inches
deep, 28 inches wide and 30 inches
high, is one of the smallest kitchen-
ettes you'll find. Open the decorative
top and front ond you discover an
eleciric kitchenette, shelf ond toble

v

Visitars will admire the handsome console,” below, ogainst your living room wall. It eccupies a space only
18 inches deep. If they stay for supper, they'll be surprised to see you pull eut what appeared fo be a drawer
handle and bring out a bench seating two. Then you move the table out from the wall, lift o leaf, pull out
twe end chairs, ond odd four more, ond eight persons can sit down ot a table new measuring 3& by &0 inches

DECEMEER, 1941
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Giant Navy Bomber Can Fl'y Atlantu: and Back

w
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With nose poking out of scoffolding, the big ship stands ready for fnilﬂllﬂt"ﬁ#/ﬂ{f urnishings

When it takes to its wings, the Navy's ° four 2,000-horsepower Wright duplex Cy-
140,000-pound flying boat will be the larg- clone engines to fly it nonstop across the
est flying vessel in the world. The winged Atlantic ocean and back. It will carry guns,
battleship, known as XPB2ZM-1, built by bombs and torpedees. The eraft is intended
The Gle Martin Company, hﬂs a wing-  for high-altitude operation. Cruising speed
spread of 200 feet, its 117-foot hull has two  probably will be about 150 miles an hour,

Pde{:ks, d it can carry enough fuel for its with a top speed near 200 miles,

Hel et tP'urusl'mzﬂ:«:l by Cannon to Test Nondenting Ability

Steel headgear worn by
Engl _fire guards
nﬁf’%ﬁle to “take it"
under a hail of antiair-
craft fragments if they
are to give adequate pro-
tection. In one test,
shrapnel balls are fired at
the helmets to make sure
they will not be so dented
that the metal comes into
contact with the head.

Gunner firing steel bolls at hel-
met tests its ability to shed
shrapnel fragments with safety

POPULAR MECHANICS
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" AMERICAS NEWEST
BIRDS of WAR _,

&

An inspiring picture for any American is this view
of a formidable Curtiss scout bomber above a line
of mighty aircraft carriers of the United States
Navy. More speed and more range are fealures

of the latest scout bombers
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victory in the air—and military author-
ities agree that they are—the United States
is being equipped to deal with any emer-
gency invelving the use of aireraft.

Already fighting planes for the Army
and the Navy are coming off the produc-
tion line with ratings of “more than 400
miles per hour” and aviation circles whis-
per of a mystery warbird with the long-
dreamed-of speed of 500 miles an hour.

e

-

Hore is another of the Navy's big plones, o paotrol
bomber. Mote the “blister” omidships from which
obsarvations are made and guns fired

Even the big bombing planes, designed pri-
marily for load-carrying and long-range
work, are being stepped up above 300 m
per hour. One type, which went into pro-
duction recently, is said to be faster than
most pursuit planes being used in the
European struggle.

Lessons learned from air battles over the
war zone are being incorporated into the
American warplane, with the result that
newer types not only are fast but have

awe-inspiring E‘u'it‘ig power,
Instead of the 20-millimeter
cannon on British and Ger-
man planes, two or more of
Uncle Sam's fighting ships
are fitted with 37-millimeter
cannon, in addition to .50
and 30-caliber machine
guns, giving them such
striking force that engineers
claim no plane ever built
could withstand their full
fire. And there is hushed
talk that even more power-
ful weapons may be installed
in improved models of our

Loft, canfer sections and monocogque
rear fuseloge sections lined wp in

Morth_American Aviation plant
—— .
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latest planes. Indeed, one type
now in production could be
fitted with one 37-millimeter
cannon to fire through the
propeller hub, four 20-milli-
meter cannon in the wings
and two .50-caliber machine
guns atop the fuselage, just
in front of the pilot.

The 37-millimeter cannon
is the most powerful gun ever
mounted as standard equip-
ment in warplanes. Its big
shell, many limes the size of
a d0-caliber bullet, can crash
through the thickest armor
ever employed on military
aireraft; in fact, it could knock
out most tanks in a low-alti-
tude strafing. With the gun
mounted in the nose, or the
hollow propeller shaft, of his
ship, the pilot aims by train-
ing his whole plane on the
target. Firing tests have been
marked by amazing accuracy.

In the rush to develop fight-
ing planes for defense against
hombing planes, the striking

Closoup of the nose of U. 5. Army’s gigantic Dnug.'lu.s. B-19 shows twe

power of our own bombers of the four 2,000-horsepower engines. Below, rushing assembly of
has not been forgotten. Im- advanced training plane. The production pace is being occelerated
AR Fiy B e v 1e { 7 = i
proved types of the “flying L) ’“;:"r - J—{?M.-'I]:."_II—-C-; Cyelonte
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Douglos dive bombers and ottock bambers on the lost
lap of their manufacturing and ossembly journey

Below, motural color photogreph of o Dovglas DB-7B
undergoing o test run of the engines naar plant

fortress” can carry several
tons of bombs and have a
cruising range of 3,000 to 4,000
miles. Smaller bombing
planes carry 3,000 to 4,000
pounds of bombs, have a range
of 1,000 miles and are armed
for defense with a battery of
machine guns. One type, with
still less range and bomb eca-
pacity, is faster than any
bomber in the air, except a
few equipped with turbo-
superchargers to give more
speed at altitudes above the
15,000-foot level at which this
ship performs best.

Biggest of all the bombers
is the 80-ton Douglas B-19,
which has far greater range
and bomb ecapacity than any
military aireraft ever built.
Its principal purpose, how-
ever, is to serve as a model
for tomorrow's bombing



b .tlue B-19 is a mass of superlatives; for instance, it has been fitte

In 11,5 role uf “laburaturv on wmgs" fnr the Arm}r Air Furces 3

“recently with the largest de-icers ever built. Weighing 395"

_ pounds and totaling 287 feet in length, these overshoes for pre-y,
4 venting formation of ice contain enough rubber to provide de~

icing protection for 14 pursuit planes and they have six times.?
the area of those used on 2l-passenger commercial transporth
planes. The de-icing system is operated automatically. i

:"Lmung the fastest Army and Navy fighting aircraft in use.)

_ . today @re the Lockheed Lightning, or P-38, the Bell Alran.ubra. =,
—— or P-39, the Curtiss P-40 and the Vought-Sikorsky. &ll—earrﬂ'

¥ six to seven miles a minute. The Lockheed is disti nguished by

W
)

e |

twin booms wq!lch replace the customary fuselage, It is powered
by two liquid-cooled Allison engines, each of 1,150 horsepower,
The pilot-gunner rides in a bulletlike nacelle between the

“ booms. Cannon and mar:hi.ne guns are mounted in the nose of

the nacelle. Furbo-superchargers maintain constant power for
operations at 35,000 feet—nearly seven miles above the earth.
The P-38 s.three blade pr ope]lers rotate in opposite directions.

/ i p { | /-
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T This is the "flying arse-
nal*—Bell Aircraft's P-39,

" or Airacobra. It s pow-

ered by the Allisen Lia.
cooled engine locoted be-
hind pilot's compartment. - |

“Tep, loft, pilot with full

gear for high altitude ex-
perimental flight at Beeing
plont. High altitude re-
search is becoming more
and more impoartant

This is the speedy Lock-
heed Lightning—P38—
which iz one of Uncla
Sam’s best fighting planes.
It is distinguished by twin
booms. Twe Allison en-
gines propel it




T Vought Sikorsky fighting plane, one of the fostest in the
waorld, is in service in the Navy. It is efficient at 30,000 fest

) 58 ? Y

Unele Sam’s rapidly ex-
panding air forces are
equipped with many Curtiss
P-40 fighters and improved
models of that ship. The later
planes have more horsepower,
firepower and speed than the
P"‘H}T which. has been free-
dived—falling with motor
idling—at a record rate of 661
miles per hour—a mile every
5.45 seconds. Curtiss has pro-
duced a possible successor to
the P-40—the XP-46—which
is-believed to have a top
speed of well above 400 miles
per hour,

Bell's Airacobra literally is
a fying arsenal, boasting a
cannon and six machine guns,
all of which may be fired by
the pilot-gunner pressing a
single trigger. The gun or
guns to be fired are controlled
by electrical switches. Al-
though heavily armored with
steel and bulleiproof glass,
the Airacobra can climb ver-
tically at a mile-a-minute
clip. Like the Lockheed and
the P-40 series, it is powered
by the Allison liquid-cooled
engine, which is mounted
behind the pilot and connect-
ed to the propeller by a long
shaft, The 'Cobra has been
dived at 620 miles per hour.

Pride of the Navy is the
Vought-Sikorsky fighter,
fastest in the service. A sin-
gle-engine ship, it has a cruis-
ing range of 1,000 miles and
can operate efficiently at
30,000 feet. Its fire power
compares favorably with that
of the Army’s fighters. An-
other much-talked-about
Navy plane is the Curtiss
scout bomber SB2C-1, on
which large-scale production

Conter of page, Test Pilot Lioyd

Childs inspocts huge retractable

landing gear of the Navy's “super-
dive bomber™ built by Curtiss

4= Another Mavy plane, used for
scout observotion and dive bomb-
ing is the Curtiss biplane powsred
by a nine-cylinder radial sngine
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Looding o big twin-sngine bombing plone from a small truck especially designed for handling bombs. The

bomb boys are being opened to redsive the explosive. Uncle Sam’s supply of

is about to begin. Compared to previous
planes of the same type, it iz 100 miles per
hour faster, carries twice as many heavy
bombs—all transported inside the fuselage
—has 600 miles greater range, stays in the
air 414 hours longer and has twice as much
armament, giving a fire power greater than
any other single-engine naval plane. After
the Navy's airmen saw this dive bomber
go through its paces, they signed on the
dotted line for an initial order totaling
$50,000,000. -

Latest of s “flying fortress”
bombing planes is the B-1TE, powered by
four mighty engines that give it a range of
more than 3,500 miles and a eeiling of about
36,000 feet. Capable of lifting several tons
of bombs across the American continent
and halfway back, it is manned by seven to
nine men. Boeing, Douglas Aircraft Cor-
poration and Vega Airplane Company have
pooled production facilities to turn out fy-
ing fortresses in large numbers. The bomb-
ing planes will be identical, even to the
point of interchangeability of parts. Sev-
eral gther manufacturers are contributing

to the program through subcon
M{ Miﬂ -

ium bomi is growin

Consolidated’s ¢%fsion of the Heavy
bomber is a four-engine warplane with a
3,000-mile range and a bomb capacity of
8,000 pounds. Its top speed is above 300
miles per hour. Better known is the Con-
solidated patrol bomber, due to a ship of
this type having played a leading role in
the successful hunt for and subsequent
destruction of the German battleship Bis-
marck. In British sea patrol work, this ship
has a crew of ten men—three pilots, an
observer, radio operator, radio mechanie,
Right engineer, flight mechanic, gunner
and flight rigger. The pilots share the re-
sponsibilities of navigation with the ob-
server. There is accommodation for four
men on canvas bunks in the cabin and
during an around-the-clock patrol, hot
meals may be prepared on a small stove,

Always the men on duty in the pilot's
cockpit or in the transparent “blister”
amidships scan the seas for enemy subma-
rines. At the first sign of a telltale plume
of water from a periscope, the pilot dives
and releases powerful depth bombs, while
the radio flashes the submarine’s location
to warships and merchant ships.

hel



The sign of the Airacobro—
- ] WIMLN-E ta any "'-nql-m‘r“
plane its pilot encounters

=

T This line of Douglas bombers is | Two of the outstanding

ancouraging, since it represents medium bombers used by
mere additions te Americon aerig] |

P s ey 4 Zthe Army are the Martin
A R pm:fu:li:n:; |B-26 and the North Ameri-
this country within twelve menths ;' “can B-25, both fast and ca-
. pable of carrying 3,000 to
4,000 pounds of bombs. The
rMartin is heavily armed with
-smachine guns and has leak-
—co yproof fuel tanks and ar-
Airmen being supplied with oxygen  jmored cockpits, Martin also
hffnru"r:llcing_ off for high Iulfilud-n jf-ljﬁi producing its “187" bomb-
flight in Boeing plane which can 1 g 2
climb o the sub-stratosphers, Note — CF for the British. The 187 is
the line leoding from tank te each = driven by two 1,850-horse-
man. This is o notural color phote- power air-c ooled engines.
. North American's B-25 has
=4 two L700-horsepower en-
i gines, tricycle landing gear
and calls for a crew of five.
The American counterpart
of the DB-Ts which have
been extremely active in the
British Royal Air Force re-
cently under the names of
“Boston” and “"Havoe," is
Douglas’ A-20 attack bomb-
er. The A-20 is said to be
materially faster than the
DB-7, which is reported to
be faster than the German
Messerschmitt 110 pursuit.

(Continued ta page 176)
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Screen Car-Body Covered With a Plastic Coat

Framework of steel tubing —
for the budr was visible
through the screen covering
before P[ulﬁt l'.vn-\'vl.-ril'lg had
been opplied. Car withaut
protruding fenders was de-

signed by the builder

Finished cor o3 it oppeors offer receiving coot of
plastic which farme a firm bond with the wire mesh

Spreading plastic over a base of wire
mesh was the novel way in which Hay
Russell of Grosse Pointe, Mich., compleled

¢the body of his homemade automobile.

The same method offers pdssibilities in
fashioning the bodies of toy [vehicles and
even the upper structure of| small water
eraft. Using a standard chassis, the build-
er made a framework of steel tubing, 84
inch sguare. This he covered with 20-mesh
wire screening, attaching it by drilling the
tubing and inserting self-tapping screws.
After being hammered and bumped out
with a rubber mallet to form the desired
contour, the sereen was coated with ethyl
cellylose plastic having the wviscosity of
heavy honey. Thiz was applied with an
ordinary ecalking gun fittetd with a three-
inch nozzle, which spread a thin ribben
that filled the meshes. This operation was
repeated until a coat % to 3& inch thick
covered the body. The rdof was left thin
enough for the sun to show through, but
not quite transparent, The entire job re-
quired some 500 feet of steel tubing and
300 square feet of screening. Tubing was
bent on wood forms having diameters of

DECEMEER, 194
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Wide-nozzle calking gun used for sprecding plastic

six inches, 18 inches and four feet. In bend-
ing the 20-foot lengths on the four-foot
frame, the spring-back of the tubing was
found to produce an actual six-foot curve.
For windows, Plexiglass was inserted into
channels, the windshield being bent to
proper curvature and screwed into posi-
tion. Headlights and rear window open-
ings, being flush with the body, were cut
through the finished body and clear plas-
tic installed in the openings.

€ 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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. suggested in designs pre-
.~ pared by George Walker,
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Streamline Designs for New War Machines

Three new weapons—a
torpedo boat that can fly
away after firing its ex-
plosives, a streamline
“baby" tank and an ar-
mored motoreycle — are

industrial and automotive
stylist, as means of in-
creasing striking power
and mobility of America's
fightling forces.

The flying “mosquito
boat” would be capable of

Threa new war-making devices, as vis-
valized by Designer George Walker:
inp, :amhinulinn Inrpm:[n baat and
plang; left, armered motercyele, and,
right, mile-g-minute "baby" tank

skimming across the water's surface at 110  crew's compartment would be covered with
miles per hour with three torpedoes, each a clear plastic to give full visibility.

weighing 1,200 pounds. After discharging Another of the Walker designs calls for
the 3,600 pounds of projectiles at an enemy  a streamline two-ton tank—a mile-a-min-
warship, it would rise from the water and  ute machine powered by an eight-cylinder
fly back to its base at a speed of 250 to 300 engine. Its scientifically designed surfaces,
miles an hour. Although unable to get off made of curved steel stampings, would de-
the surface until after the torpedoes had flect shells and bullets and also reduce
been fired, it would outperform present wind resistance, resulting in more speed.
mosquito boats by far. Its crew of two It would be armed with a 37-millimeter
would operate the craft and a 37-millime- cannon and six machine guns. A thick
ter cannon protruding from its nose and plastic lining to cut down interior noise,
machine guns located at the leading edges leather padding to absorb shocks as it
of the oddly shaped wings. The engine and bumps over rough country and special
propeller would be located at the rear. The shock-absorbing helmets for the crew are
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other features. One ad-
vantage of such a fighting

machine is that it would -

lend itself to production
in vast numbers. From a
military standpoint, it
could be used for speedy
thrusts far ahead of slow-
er vehicles of the armored
divisions or for lightning-
like sprints aimed at out-
flanking the enemy.

Hand-in-hand with the
baby tank would go the
third machine designed
by Stylist Walker, the
armored motoreyele. A
three-wheeled rear-en-
gine vehicle capable of T0
miles per hour, it would
be covered with a tough
steel “fuselage” extend-
ing as high as the driver's
shoulders and elearing
the ground by less than a
foot, thus protecting
wheels and tires from
bullets. The upper shell,
covering the heads of
driver and his teammate,
would be of clear plastic
such as is used in the nose
of the modern bombing
plane, giving full visibil-
ity and also protecting the
crew from wind and bad
weather. The second man
in the vehicle would op-
erate a fixed machine gun
of large caliber, although
the driver also might do
the firing if unaccompa-
nied. The driver would
wear a close-fitting steel
helmet, fitted with plas-
lie-lens goggles, which
would protect his head,
most of his face and even
his neck from rifle and
machine gun bullets,
This formidable machine,
like the midget tanlk,
might be employed on
dashes by large units far
into enemy territory.

The Walker designs are
being studied by military
authorities,
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Fifteen-Foot Lightning Arrester
Guards Generator at Dam

Rigger riding 15-foot lightning arrester as it is swung -nin pol.lrlinn

Lightning will stab harmlessly at the 108,000-kilowatt
generators installed at Grand Coulee dam beecause its fury
will be harnessed by a series of speciat-lightning arresters.
Three such 15-foot strings will guard each main unit. A

rigger rides the arrester as it is hoisted into place.
.f I
& \"’ r'

ﬁrmored Side Light for Trucks and Buses

Housed within an armored casing,

a three-way side light available for
trucks or buses is sturdy enough «|L°
to resist breakage from ordinary .| 7
sideswipes. The lamp member, .
made in one piece of rubber, con- ey
tains three jeweled lens-reflectors "3'-_' :
of orange, red and green which may ~*|
be interchanged to meet various =
state regulations. The unit has
openings toward the front, rear and
side so it may be seen from all di-
rections. Two lights are required
for each truck, one on each side, and may be installed
through the wall ve the rear wheel or near the roof.
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‘, In the wheelhouse of o purse seiner, with “metal mike” autematic
- whuoel in foreground and loop of rodio direction finder in the rear

oy THEHE'S nothing dangerous about a sar-
\M. dine, and a jellyfish is as harmless a
{ “=_ creature as there is; but put the two to-
gether and you have a combination that
can sink an 80-ton fishing boat and drown
~yits crew.
Eight sardine boats wqrking out of San
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Shaded area of map shows the region
fished by the Caolifornia tuna fleot

Francisco were lost last winter because
they caught too many jellyfish in their
hauls of sardines, The jellyfish make the
cargo slippery and when the ship rollsin a
big swell the cargo slides to one side. Wa-
ter pours aboard and the vessel sinks.
Jellyfish are not the only perils of the
fishing fleet. Two big tuna
clippers turned over and
a third was lost with all
hands because the big
live-bait tanks on deck
made them topheavy.
Some such tanks hold 100
tons of water and many
boats have been rede-
signed to keep them sea-
worthy in rough weather,
Once a tuna boat erew
was so busy hauling in
fish that they kept storing
the catch in one side of
the hold, expecting to
equalize the weight as
soon as the fishing ended.
But a big swell shifted the

Sixty=-pound “two pole tuna™ is
pulled aboard by twe-man team
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Three fishermen pull in @ 100-pound tuna with three lines atiached to
the leader. The hook is barbless, flies free when the fish hits deck

Sometimes the entire erew lines the rail, letting the boat run itself

load even farther to one
side and the boat listed
and began to ship water
through its open cargo
hatch. The stern was un-
der water and some of the
men, in life belts, nailed
the hatch cover down just
in time to prevent more
water being taken in.
They weren't out of dan-
ger yvet because the hoat
was still on the verge of
capsizing. Starting the
main engine, they steered
the ship in a tight ecircle,
utilizing the tipping tend-
ency of the turn to offset
their list until they could
move some of the fish to
the other side of the hold.

The big modern fishing
vessels of the west coast
cost upwards of $120,000
each and are provided
with every safety feature
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T Metal grating used os fishing
platform outside bulwark of
vessel s awash as ship rolls

After the lockouts sight fish, —+

other ships in the fishing
fleet are notified by radie

science can devise, but
deep-sea fishing still has
its hazards. Collisions at
full speed in the dark are
one of the dangers of
fishing for sardines.
These fish are netted aft-
er dark in the dark of the
moon, they are detected
by the phosphorescence
that they stir up in the
water., Hunting for such
schools, the ships run
without lights to prevent
reflections from spoiling
the lookout's vision. In
such circumstances they
sometimes collide,

There are two main types of offshore
fishing vessels on the west coast. One is
the tuna clipper, a stout seagoing vessel
of up to 120-feet length, that can cruise
down to the equator and out to the Gala-
pagos Islands if fish can’t be found nearer
home. Such a ship may carry 30,000 gal-
lons of fuel oil and cruise 8,000 miles on a
trip. Live bait is carried in a big tank on
deck and these small fish are thrown over-
board to attract schools of tuna when on
the fishing grounds. Once the tuna begin
to strike, the crew starts fishing with poles

30

and lines, using a feather
lure that contains a
barbless hook. It's hard
and fast work, and as
soon as a fish strikes the
lure, the fisherman
swings it up over the rail
end on the deck. The
barbless hook flies free
and the lure is tossed
back in the water, If the
fish weigh 30 pounds or
more, two men tie their
lines together and fish as
a team; fish that run 60
pounds each take three
poles to a line and ocea-
sionally a boat finds a
school of fish so large
that four or five poles are
used on each hook.
Schools of mixed sizes
of fish are not only an-
noying but dangerous
because if the men are
fishing singly for 30-
pound fish and there are
some 130 pounders in the
school that take the
lures, the big fish usually
wins and pulls the fisher-
men overboard or tears
the lines and poles away
time after time. There is
one story of a boat that
lost all its poles and lines
and had to cruise around
in search of poles that
might be floating on the

Small live bait is dipped with
nets from this floating tank
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water before fishing could be resumed.

Somewhat smaller than the live-
bait boats are the purse seiners that
take fish by surrounding a school with
a 2,100 foot long net and then drawing
the bottom of the net together with a
purse line to prevent the fish from
escaping. During the winter months
the purse seiners fish for sardines,
using small mesh nets, and change to
to the larger tuna nets during the
spring and summer.

Depending on its size, a western
fishing boat is powered with a 200 to
400-horsepower Diesel main engine,
in addition to a smaller auxiliary en-
gine that drives the electric generator,
pumps, and refrigerating units. Most
of the boats use a combination of

This huge sea turtle was caught in the
net on one trip of the California fleet

| +— This is Fish Harbor, Los Angeles, now
; claimed to be the greatest fishing port
in the world, The tube in the fore-
ground is used to lood crocked ice

in the halds of the fishing vessels

The Galopogos penguin was captured
by & member of o tuna dipper's erow
on a visit to the southern islands

cracked ice plus either brine or ams-
monia refrigerating systems to keep
their catches below freezing.

All of the fishing fleet skippers use
radio telephone for emergencies and
to keep them posted as to which boats
are catching fish. Most of the vessels
are equipped with airplane-type
compass to take radio bearings on
shore stations and on other ships.
Sonie depth finders are uszed as an
aid to navigation and many of the
boats have a small “metal mike"” au-
tomatic steering apparatus that takes
charge of the wheel for hours on end.

(Continued to poge 168)
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Gun Applies Ribbon of Glue
With Even, Uniform Flow

The glue gun loys down its sticky ribbon on o beard

Dispensing a smooth one-inch line of
glue without waste, a glue gun just put on
the market eliminates mess and reduces
labor cost. It holds two quarts of wet glue,
enough for 408 lineal feet of studding. The
narrow ribbon of glue that it lays is suffi-
cient with slight even pressure, if self-
bonding water-resistant glue is used, to
bond permanently wallboards and two-hy-
fours. Stoppers at each end make it easy
to clean the gun with hot water.

Rocket Ship to Reach the Moon
Must Be Five Miles Long

Anyone seriously contemplating a trip to

, the moon by space ship is advised by a

Canadian scientist that a rocket wehicle
capable of a round trip must be at least as
massive as 29,000-foot Mount Everest. Dr.

J.W.Campbell of the University of Alberta

reached this conclusion by mathematical
studies. In a rocket ship, the impulse
would come from expanding gases. Mole-
cules of gas would be fired away in a con-
stant stream. If these “bullets” of expand-
ing gas had a speed of about a mile a
secnnd——t'?r:ce that of artillery shells today

2 el o LAt

—Dr. Campbell calculated that for every
pound of matter returning to the earth a
million tons would have to start out. If the
returning portion weighed 500 tons, he fig-
ured, the mass required at the takeoff
would be equivalent to a ball five miles in
diameter. Nor would this take into account
the mass required for steering controls nor
the resistance of the earth's atmosphere.

USE THIS TIME SAVER

In these busy times people want to get things
done in a hurry. That is one reasen readers like
our new Where-to-Buy-It index. To cbtain addi-
tional information about any commercially avail-
able preduet deseribed in Popular Mechanics, note
the poge en which the article appears, turn to
the index, starting on page 4-A, and find the
name of the manufacturer or distributor listed
directly under the indexed item. Write ta the
firm listed and to be doubly sure of a quick reply

—Say You Sow It in Popular Machanics.
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Fishbowl Is Illluminated by Bulb
Mounted in Metal Band

Now the commonplace fishbowl may be
illuminated in competition with the more
expensive lighted agquariums. It is done

Electric lamp in metal ring bathes fishbawl in light

with a decorative band, housing an elec-
trie light bulb, that fits about the base of
the average fishbowl. Plug in the cord and
the bowl takes on a sunburst effeet that
brightens the living room.
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Geologists Fight Uln «é(:éhg{(/W a' vasmn of Sea

Threatened with contamination
of its underground fresh water by
infiltration of sea water, Los An-
geles is calling on engineering
gkill for help. The sea has been
held at bay by a fault, or slippage
of the earth's crust, which extends
underground along the coastal
plain and is impervious to water,
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Colored shofts in mop, each represent-
ing a well, show geelogical formations

Colorade River agueduct may supply
water to raise level of fresh-water table

Sketch shows how fault sets up barrier
between fresh-water table and the sea

Undergraund Waotsr Toble
Frash Woler Fikwl Secwtrd - ll:-"_.5¢|F|
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San Waler
Infiliraticn

Mon Woater Beoring
Fesimation

Underground fault octs o barrier ta keep ot sea water,
Lowared woter table permils sea water infiltration.
| | | L ] i Ls

However, rifts have now developed some-
where along this fault, and, to make things
waorse, a lowering of the inland fresh water
level through domestic use has reduced the
back-pressure against the fault. Two plans
are being considered fo prevent the sea
water seepage once the points of trouble
have been established. One is to pump
vast gquantities of fresh water into the
ground to restore the high water level; the
other is to seal the fissures by forcing liguid
cement directly into them. In their quest

drilling logs of all the water and oil wells
in the affected area, and the information
about underground formations is being in-
corporaled into a three-dimensional map
in which the different tvpes of geological
structures are represented by arrowlike
shafts stuck inte a large table chart of the
district. In a further effort to trace the
poinis of infiltration, water from all the
wells is being tested for salinity.

([See index, page 4-A, to find where to buy

of the location of the rifts, U. 8. Geological articles described in this magazine. Say

. studyirﬁ;:ze
7

You Saw It in Popular Mechanies,
33




#= Streamline Kplokala eorrios
twa horns, one topside, the oth-
er just mbove automohile doors

1 e _ T S .
— R !--5:;.4;.-- ECHO-2 SECOMDS |== | += Top sketch shows how echo
{ | ODY FROM HIGH BANK -:—| from low headloand compaores
e R AT RO —— —_— te one from opposite high
| 1500° FROM LOW HEADLAND | e bank. B::Ifnm flt-aich‘ shows kind
e e of terrain which gives a two-
— e - fone echo when fr.-rqr whistles

— el = -

.= M = = s =

Soeme eraft earry a “sereecher”

- 1 = for better echoes, Short blast

THIS TERRAIN SAYS “ZZIT, .. WUMPHI® | = - __ g p
Of A TWO-FOUR COUNT AMD THAT | S —— L rks bast in close quarters

TELLS YOl WHERE YOU ARE| e L ==
..--‘-“ m— !-Ec HO: -u.:-u-.....-.

EEELELE LR EE

GHDP‘ING through wvour pitch-dark
front hall tonight on the way to bed,

let out a warwhoop . . . then listen! If you
get back a short, sizzling echo from the
telephone stand in one second; beam-
echoes from hoth side wallz in two sec=-
onds, and a long, solid echo from the kitch-
en door in four seconds, you'll realize
you're about to step on that slippery Orien-
tal rug—and you'll walk arcund it. That's
echo-navigation,
Of course, you woeuldn't use echo-navi-
gation in your front hall, because it's too
small 1o let the echo get started, but if you
were g skipper on Puget Sound, you would
prize the echoes because they would help
to keep vour ship out of trouble.
The bat, Alying through dark ecaves, was
the pioneer echo-pilot. Supersonic vibra-
tions, echoing back to his big ears, tell him
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This sketch illustrates how craft proceeds in fog, with the skipper setting his course according to
the echoes from shore formations on each side. MNote double echo from the forked point

exactly where the walls of the cave are
located; he flies toward the place which
vields no echo, and thus darts through an
opening. Human echo-pilots work in larg-
er quarters, but on the same system. One
Puget Sound skipper captained a fast
steamer for 30 years through sunshine and
dense fog and was frightened only once—

DECEMEER, 1941

when his whistle-cord broke while he was
rounding a rocky point at full speed, in a
pea-soup mist that made the shore invis-
ible. It was as if he had been struck blind.

Schedules, and the need for maintaining
them in any weather, gave Puget Sound
skippers this amazing gift of steering by
ear. Water distances are too great for
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In fog the skipper himself stands beside
the quartermaster at “electric rudder”

bridges—up to 40 miles—so the whole com-
merce of the region is carried every day
by fast double-ended ferries. They travel
1,500,000 miles every year, to haul 1,000,000
vehieles and 5,000,000 passengers, and they
never lose sight of land except when the
fog sets in, Then they can't tie up. They
must hold schedule, keep moving, or par-
alyze the whole busy international region.
A 10-minute ferry crossing can save 126
miles on the highway, or reach a big island
which has no highway access at all, so the
ferries must shuttle reliably back and forth
the year round,

In fog, they “go on the horn” Sound
travels through wet air at about 1,100 feet
per second. The skippers call it 1,000 feet
and then divide by two, since the outbound

The Kalakaola's ten-cylinder Diesel engine is streamlined,
too. Ports are for observation of the pistons in operation

FTITTT
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Fog lockout on the “fiying bridge” of the streamline Kala-
kala. “On the hern,” they're groping past onother vessel

whistle must strike the shoreline and the
inbound echo must return to the boat.
Thus a one-second echo puts the share 500
feet from the pilot house; a three-count
echo means 1,300 feet clearance, and a 10-
count echo, being nearly a mile, is the out-
side limit of a skipper's interest.

The ferries regularly churn through
passes 300 to 5300 feet wide without ever
seeing them. The skippers steer by ear, as
accurately as by eve, and the echoes “talk”
them through because the sound fits into
the skipper's memory of the shore he has
skirted hundreds of times in fine weather.

A low coastline returns a “sizeling” echo,
while a high cliff gives a solid “plunk.”
The echo “serapes” from a beach of sand

{Continved to page 180)

Eche board ashore at Rich Passage, Puget
Sound; sharpens echo from ferry whistle
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Locomotive Turns Fire Engme to Flght “Blitz”

Small freight locomo-
tives have been converted
into fire engines to fight
flames started by enemy
raids along the lines of
the Sauthern-Raibwayn
England. Eguipped with
a BU-toot flexible suction
pipe, these freight engines
have steam-driven pumps
capable of delivering a
ton of water per minute.
The pump is mounted on
the rear of the locomo-
tive. Special wrecking
trains and fire and bomb
cars are also held in read-
iness for emergencies on
the British railwajr&

Pumps on fire-fighting locomative” deliver a ton of water per minute

Camouﬂage Cape Turns Hunter Into Human Duck Blind

Duck-blind eloak blends with surrounding landscope to conceal the hunter,
but does net ;ljtlr_hre with oiming the gun and shooting

olor Films or Slides Holds Six Transparencies

i & &
Projector Strip‘for

Camera fans who keep their color trans-
parencies in readiness for use in a projector

are offered a combination file and projector,

strip that has space for six films. It isof a
size and shape that will slide easily through
most of the popular priced projectors on

the market. If it is desired to refile or re- ~

arrange them, the individual transparen-
cies may be removed easily and replaced
with others. Space for numbering and
writing titles of the film i= provided on each
strip. An attractive storage case, also
available, holds about 36 projector strips,
or the equivalent of 216 Kodachromes,

DECEMEER, 1941

Borrowing a sniper's
trick of camouflage, a
canvas cape now on the
market permits the hunt-
er to wear a duck blind
on his back. Large enough =
to slip over the regular
hunting coat and cap, the
cape is fitted with elastic
loops into which the
hunter fits branches,
grass and other natural
material to make it blend
with surrounding land-
seape. The cape doesn't
interfere with shooting,

-

Cambination file and projector strip has spoee for

—

six ﬂhb.) It fits most popular-priced projectors
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! Eﬂgiﬂﬁ One Man Can arry Dgman body. One is a small direct current
in which the cells act as a B battery. An-
Develups 130 Horsepower other is an alternating current wave ae-
)5 ) i | ,. pompanying contraction of musecle tissue
. -'\ b, 1l nerve fiber activity. A third is the cur-
" 4 rent used to operate the electrocardiograph
in diagnosing heart ailments. The fourth,
sayvs Dr. Schwab, is associated with the
" central nervous system of animals. The
ganglia and brain-cell tissues, he explains,
~are ever active electrically, never resting
; 4as do muscles and nerves. Each brain cell
< does not actually beat alone but by a sys-
“tem of interconnections they keep each
~other stimulated to activity. These cur-
-rents have been recorded by extremely
*-'&n,hca.te egu:pmeni
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nghtwmnht Armor for Cockpit
Guards Sky Fighters

Pilots and fighters of United States war-
U Tplanes will be hemmed. in by lightweight
Tarmor plate evolved by Breeze Corpora-
“Stion, Inc., of Elizabeth, N, J. Despite its
lightness, the metal is stronger and tougher
than most armor plate, which makes it
specially useful in planes for protecting
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o L SRR NS R e SO St ¥%%,  the men and vital parts from enemy bul-

"~~~ 167-pound airplane sngine resting on man's shoulder lets. Large plates are bent to fit snugly
- about the seats or other sections of the
x ) Fewer pounds per horsepower are re-

: - : lane and so take up little,extra space.
-l quired in a two-cylinder airplane engine P Ii ¥ k'E p‘ ey P

~_developing 130 horsepower and weighing =
167 pounds, which is not too heavy for a
man to hold on his shoulder. Most other
engines of the same power would weigh =
300 to 350 pounds. This lightweight power_
lant was huilt by the inventor, Al Bennett,
test pilot and technical aviation adviser

b merely to prove his theory. Later he ex-
\I“‘\-\ pects to obtain 2,400 horsepower from a
\‘f‘- 1,200-pound engine, or two horsepower |
s per pound, Weight is saved by putting two
~3 combustion chambers in each cylinder, g

thus getting four times as many 1|:|‘|pu|_l-.-r_*
S asin the conventional engine. o

\‘j lr %7 L ] -"__.l

= Body Electricity of Four Types—

2 .

= Is Found in Man ~

s,

Life and death of man have been found
so closely associated with electrical activ-
ity that scientists are tempted today to de-
scribe the human being as an electrically
operated machine. Dr. Robert 5. Schwakl
of the Harvard mediecal school reports find-

ing four diﬁer%ﬂf types of eleﬂri‘?y in the Armor plate shaped to fit around seat of plane pilot
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Seven-Foot Wheel Trﬁces Cosmlfc Ray Paths

To verify and refine
certain discoveries about
what is called the angular
distribution of cosmic
rays, a complex machine
built by Max L. Yeater,
graduate student of
Washington University,
St. Louis, Mo., counts and
records these rays only
when they strike at an
angle that passes them
through the rim and
across the hub. Because
of its appearance the ma-
chine has become known
as a “Ferris Wheel"” but
instead of seats at the
outer rim it carries 72
Geiger=-Muller cosmic
ray counters each about a
foot long. Arranged in a
straight line across the hub, one group of
counters is connected in series to a group
exactly opposite on the other side. There
are 18 such series which in turn are con-
nected to an automatic register with 18
counting devices located on a shelf below
and in front of the wheel. The upper half
of the wheel rim faces a fan-shaped section
of sky from horizon to horizon across the
zenith, covering 180 degrees, and thus each
series of counters receives rays from a sec-

ik i
Four I..«e‘w.rls{:'J

This deadly foursome :hnnh a wide siream of Inud at ememy airplanes
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Wheel records only cosmic rays passing through rim and across middie

tion of sky 10 degrees high. Rays that come
in from the side so they touch only counters
that are side by side, do not vegister. Thus,
the zeven-foot wheel is expected to reveal
the degree to which numbers of cosmic
rays vary from different angles of ap-
proach. There are 234 vacuum tubes
mounted on the drum inside the outer rim,
and almost as many more on the rim and
in the intricate series of relays that carry
the count to the panels.

2
Gl‘uns Mounted Together Are Fired as One

Killing power of the
Lewis machine gun has
been quadrupled by com-
bining four guns in a sin-
gle mount and firing them
as one. This weapon,

used by Britain's ﬁghting
forces; is said fo be effec-
tive for a variety of pur-

poses, particularly in de-
fense against airervaft,

] Write to the firms listed
in the Where-to-Buy-It
index, page 4-A, to learn
more about products de-
seribed in this magazine.
Say You Saw It in Popu-
lar Mechanics.
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! SLIDE,BROTHER,SLIDE

TELEMARK

In a double stem, used here to achieve o complete stop, points Fastest and most streamlined
of skis are turned inward wuntil they are almest teuching of all turns is the Telemark

One ski is lifted entirely off snow in kick turn.
J Poles jommed in snow at rear aid in balancing B}" A_If IngVﬂr Huugdn

Skiing Instructar, David O, Selznick Studias

F PEOFLE who spend part of the winter
on skis knew more about what they
were doing, they would get more pleasure
out of the sport. After all, good skiing isn't
hard to learn. The basic turns; stops and
jumps are easy, I've taught thousands of
skiers and I've found that with proper in-
struction a skier can learn all the funda-
mental maneuvers in a short time—often
in less than a week.

The whole trick is in getting started
right. There is one right way to perform
each maneuver—and only one. Strangely
enough, the right way is always the sim-
plest way. For instance, take the matter
of how to hold ski poles:

Simply place your hands through the
straps and grasp the poles, turning the
hands so, that the points where the straps
fasten to the poles are over the backs of
the hands. In this position the strap binds
ACIDss t]-l.ﬁj' ]'I.E.:'é:']. (,I:[‘ 1.]1[" !':lill]f.i, .I'EL.E 150 \FL".i.[L'H (o)
arteries are cloge to the surface in this part
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Fhiote by All-Year Club of Bouthern Goliforain . i ) ]
Chaorles Proetor, director of Yesemite Winter Club, in one-pole jump in Yosemite MNational Park

of the ha_n{L the strap will not cut off Wrong way to fall and (bettom) right way. In lower phete,
circulation. Some instructors teach note skis are parallel and the ski poles are behind the skier
a hold in which the strap is looped

around the hand and thumb, Al-

though this hold gives a steadier grip

for speed skiing, it is not satisfactory

for the average skier, as the strap

tends to bind across the back of the

hand, thereby cutting off circulation

through the veins.

Before describing the fundamental
turns, jumps, and stops, a word
should be said about how to fall
Falling is inevitable—even the best
sliers fall cceasionally—hut it need
not be dangerous. The first mistake
which the inexpert skier makes is to
try to stay on his skis too long. In =o
doing he becomes tense and his
weight shifts forward so that when
he eventually falls, he falls forward
and with his muscles tight. There-
fore, when you feel that you are
about to fall, go ahead and fall.

Always fall backward, with vour
ski poles behind you and your skis
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Ski Fu'c grip {laft) givﬂl maximum firmness
and control, but is apt to cut off circulation
as strap binds ocross base of thumb and
back of hand. Caenter photo shows more
notural grip, with strap binding ocross heal
of hond, aveiding restriction of circulation

Demeonstrating side step used in climbing. —
Nota that the skis are kept parallel

parallel. Attempt to fall in such a way that
you sit down on the rear and side of vour
skis. By doing this, your skis will be kept
parallel and will be raised off the snow.
In this position they will not dig in., Be
sure not to fall directly on the back of your
slkis. Should yvou do this, you would fail
to stop. By falling on both the back and
sides of your skis, the weight of your body
acts as a brake.
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As your ski poles are behind
you, they cannot jam into the snow
with the result that the butt ends
jab into your body. Moreover, if
you fall sitting on the side and
back of your skis, you can get to
vour feet simply and without
changing the position of the skis.
This is particularly important
when you fall on a hill or other
difficult terrain.

In learning to jump, stop, or
turn, there is one basic law: stay
relaxed. In this connection it is
advisable to ski in a crouched or
semicrouched position. Many ex-
pert skiers use an erect position,

= Jump with the body, swinging skis
at right angles to direction of travel,
to make a jump turn for a quick step

Mathod of holding ski pole for Ge-
landesprung; strap is twisted about
wrist, end of pole thrust inte palm |

POPULAR MECHANICS



2y
but for the average person the
crouch is preferable. A crouch
aids in relaxing the body, and the
position is such that the skier does
not have so far to fall. The crouch
also reduces wind resistance.

Before taking up action turns,
stops, and jumps, the skier should
learn the “side step.” This is sim-
ply a method for climbing steep
hills. When climbing the side of a
steep hill, lift your upper ski and
ski pole and place them about a
step farther up the hill. When
vour upper ski and pole feel se-
cure, move your lower ski and | &%
pole up next to them. By continu- F
ing this process, an extremely } "crl ANDESPRUNG
steep hill can be climbed with ease |
and safety.

Should you desire to change di-
rection while climbing by this
method, use the “kick turn.” To O
do this, place your weight securely
on the upper ski and on the poles,
which are thrust into the snow at
either side and behind you. The lower ski  vour hips, must be flexible. This maneuver
is then lifted off the snow, swung complete-  can be used for turning when zigzagzing
ly around, and so changed to the opposite up a hill. You use the zigzagging method
direction. The upper ski then follows in  of climbing a hill when the incline is not
the same way. To execute this maneuver steep enough to reguire a sidestep.
successfully, your body, and particularly (Continued to page 170)

This maneuver is simply a jump assisted by the poles and
is used to clear cbstacles toe high for plain jumping

Luggi Forger of ski schoel in Yosemite Notional Pork demonstrates @ pure Christiania, a
spectacular maneuver for the skier. Note how the body is employed in making the turn

= PURE CHRISTIANIA |

Fhoto by All-Year Club of Southern California
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Tree Ornaments Set Aglow

By *“Black Light”

“Black light” mokes Christmas free ormaments glow

Made of fluorescent plastic, unbreakable
Christmas tree ornaments change colors
and glow as though lighted individually in
the presence of ultraviolet light. A special
electric unit supplying the “black” invis-
ible light is furnished with the decorations,
one being sufficient to illuminate an entire
tree. Under the “black” light, ornaments
which were red turn inte orange, the greens
become an emerald shade, and blues

emerge as azure,
q §

Treatment Speeds Peach Tree
To Bear Fruit in Two Years

Prodding Mother Nature by a new treat-
ment for fruit pits, Dr, W. E. Lammerts of
the University of C,all_fc:.'l:ma-.can ‘make a
peach ree }?‘ield fruit in two years. This
compares with three to four yvears under
ordinary methods. Dr. Lammerts removes
~ the kernels from their hard pits and soaks
them in a nutrient solution of agar, sugar
and vitamin B: for three weeks, which

44

hastens sprouting. They are then removed
to clean washed sand, where they are kept
moist for another three weeks. By then
the seedlings are large and strong enough
to be placed in soil-filled pots. At nine
months the plants are set out in the field,
and by their second birthday the trees start
producing peaches. This two-year breed-
ing cycle permits quicker study of such
characteristics as skin and flesh color, free
or clinging pits, and chilling requirements.
Within five years more than 5,000 ecross-
pollinated seedlings have been grown and
studied at the Armstrong Nurseries in On-
tario, Calif., whg__‘_e Dr. Lammerts has car-

ried on has cxpe: iments.
i

StgelfﬁlngS on Rotating Cable
Bore Open Clogged Drains

Razor-sharp steel blades spinning on the
end of a motor-driven rotating cable make
quick work of freeing clogged drains in the
bathroom or kitchen, or opening steam or
water lines. The cleaner is operated by
an a.c., d.c. or universal motor with all mov-
ing parts enclosed. It is built for efficient
use in eramped quarters, and for thorough
cutting and removal of all greasze, hair,
scale and encrustations from pipes.

e

Drawing shows the sharp blades which spin in pipe
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Glgantlc “Cancer Tube” Controlled From Desk

To carry forward research into
cancer treatment, which was
conducted at the California In-
stitute of Technology from 1930
to 1938, a gigantic X-ray tube of
2,000,000 volts, almost twice as
powerful as any other “cancer
tube,” has been installed at a re-
search and treatment cenler in
Los Angeles, Calif. This tube and

Here is the 2,000,

alt X-ray treatment room, shielded by stocl walls

Cfe
Contral desk far ilm gn‘.!n!‘ and
four other X-ray “cancer tubos”

i L -

four less powerful tubes
are controlled from a
large desk, with the oper-
ator able to communicate
with all of the treatment
rooms. Reinforced steel
walls of the 2,000,000-volt
A-ray treatment room,
that vary, in thickness
from 20 to 30 inches, and
heavy lead shields protect
physicians and nurses
from dangerous exposure
to escaping ravs. The
10,000-pound counterbal-
anced chamber door clozses
|J_1,.r rising from the floor.

{7/ ' ‘
“Dimout”’ InsZa‘l;d of Bla GL?IMIVE b?%g:ﬂtage Regulators

Rather than subject the eivili
tion of the United States to a togal blackout,
with its attendant traffic dadgers, if war

should bring air raids to jhis country,
Samuel G. Hibben, Dire;zg: of Applied
Lighting forwwmin-
stead a “dimout.” If power sia ere

equipped with voltage regulating devices,
he says, street lighting circuits could be

reduced instantly in event of an enemy
raid so that exposed lights would pale to a
red glow, He suggests that city police carry
shielded traffic lights strapped to their
shoulders, that cars and trucks have a
white band painted around their bodies,
with cat-eye slits in headlights and that
all vehicles have small running lights sus-
pended under the chassis,
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OBSTACLE RACES

T Part of the process
of turning a ci-
vilian into a sogl-
dier in the U, 5.
Army 15 a “stee-
plechase” that
makes him bath
teugh and agile.
One obstacle an
the course is o wa-
ter trap ten feel
wide crossed by
swinging ropes,

Tarran style

Like football men, sol-
diers are toughenad by
rocing threugh a field of
tires raised obove ground,
In bockground, crossing
stream on lodders

ln' ene strenvous phase
of the course, the trainees
with full equipment crawl
through ten-foot pipes
three feet in diometer

To moke a tonk borri-
cade difficult for inl:unfrf
as well as tanks, a net-
wark of wires is strung i : Just beyond a narrow ditch, the sol-
between frees ar heavy digrs come te o board wall twelve feet
posts sunk in the ground \ high. They are aver this in a few see-

1 ends, hl:l|p:|d_|‘.:1 knotted ropes

POPULAR MECHANICS




Once over the fence, the
trainoes find another water
|'H'.r1r.11'1']'. If ||'||';"l|-"'|‘r_I well hql.
anced, i's mo trick to cross
the creek an six-inch booms
If nat—the penalty is loss of
distance;, and wet feer!

Add up all these exercises,
plus o trip wp and down a
twolve-foot ladder ond o
jufmp acress a trench, and
you hove had a strenuous
day. AP right a greup of
seldiers makes the final jump
frem a sandbag barricade

DECEMBER, 1941

TRAIN SOLDIERS #. WAR

thﬁir
oIy X

Oifflclal Fi. Belvoie plvoto

T The 400-yard obstacle eourse offers the infantry-
man a sample of the variety of hazards he would
encounter in @ war compaign. First hurdle in the
race is this two-foot pile of logs; the tough jobs
are ahead, Throughout this steeplechose the sol-
diers usually are equipped with rifles and packs
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Brfl:ath of Tung-Tree Leaf Is Analyzed
In “Plpe Organ” Tubes

=}
£ A

Tree speciolists use this portoble analyzer to learn how leaves breathe

Dwindling imports of tung oil from China have spu.lTEd
the U. S. Department of Agriculture to stimulate domestic

production of the oil to meet defense re-
quirements. In one investigation to learn
more about the tung tree’s growth and
boost its propagation in the Gulf states, a
photosynthesis machine analyzes air
“breathed” by the leaves. Used at a gov-
ernment laboratory at Gainesville, Fla,
the machine was developed by Prof. A, J.
Heinicke and students of Cornell Univer-
sity—Its six glass-tubes, called “absorption
towers,” give it the appearance of a queer
sort of pipe organ. Four of the tubeg, sealed
against outside air, draw by suction from
"assimilation chambers” what is left of the
air after a leaf has absorbed some of its
carbon dioxide. This used air is bubbled
through an alkaline solution in the lower

48

half of the absorption
towers, where all remain-
ing carbon diowide is re-
moved. This is then com-
pared with the carbon
dioxide content of air
drawn into the two re-
maining absorption tow-
ers which are open to the
air and unattached to the
assimilation chambers. In
this way the efficiency of
the leaf in carbon dioxide
absorption can be deter-
mined. The young tung
oil industry, which pro-
duced but a single tank
car of oil in 1932, has
stepped up its output
during the past year to
over 5,000,000 pounds.

L774
Handy Kit on Visor
Is in Easy Reach
Of the Driver

Small articles such as
sun glasses, road maps,
chewing gum and cigar-
ettes carried by motorists
can be stored conven-
iently in a kit that at-
taches to the visor by
means of a strong clip. It
is claimed the kit is an
aid to safety as the driver
can reach into it and re-
move any desired article
without taking his eyes
off the road.

R T L

Driver con reach into kit mounted on sun visor and
foke out article without removing eyes from the road
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At left, strip of film showing wovy line and the geclogist’s translation; ot right, the instrument beard

Echoes translated to motion picture film
are the newest tool of the oil prospector
hunting “black gold” in unexplored fields.
From a wavy line recorded on a graph the
geologist can read the type of formation-—
oil, water, or gas, sand or hard or soft shale
—at levels as far down as 12,000 feet. The
method combines techniques of the seis-
mologist, the sound expert and the movie
cameraman., A special gun buried in the

L

ecarth's surface sends sound waves deep

RN

into the ground, and their echoes, boune-—

ing back as the waves enter various strata,
are filtered and amplified in a vacuum-tube
cireuit. The camera, in conjunction with a
cathode tube, then records the sound wvi-
brations as a wavy line. Two men working
the “petrolograph,” which is operated by
six-volt batteries, can make a complete
survey of a location in a half hour,

g ¢
“Flying Fortress” in England Is Effe:ctwe on Long Raids

Well-armed to fight its
way through the skies
against hostile aircraft,
the American-made Boe-
ing “fAying fortress” is
building up an enwviable
record in long-distance
flights to earry out raid-
ing ' assignments. The
powerful four-motored
aircraft, used by Eng-
land’s Royal Air Force,
contains the automatie
bomb sight, and it flies in
the sub-stratosphere out
of reach of most enemy
interceptor planes.

The g..unr;ur"l cabin in "Flying
Fortress” where hot reception is
prepared for enemy planes
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" GAS BAGS ON PATROL
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Six-lobed borrage balloon leaving han-
gar ot Goodyear's Wingfoot Lake base.
Below, officer explaining arrangements
of gondela suspended beneath a blimp

a0

D XTRA “eyes aloft” will help to protect
America's naval bases and important
ports under the Navy's plans to place
nearly 50 blimps—nonrigid airships—on
lookout duty as soon as they can be con-
structed.

Cruizing about three times faster than a
destroyer, a blimp can keep watch over
vast areas of home waters, patrolling an
ocean lane 100 miles wide while flying be-
tween 500 and 1,000 feet high. Submerged
submarines can be spotted easily and fol-
lowed until a radio alarm brings surface
warcraft to destroy the undersea raiders.
This is possible because the blimp can
hover, held up by the helium in the big gas
envelope while its engines turn over too
slowly to produce forward motion. Other
work for the blimp includes detection of
floating mines, investigating merchant
ships from aloft and keeping an eye peeled
for enemy warships and aireraft.

Though slow diffusion of the 400,000 cu-
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hic feet of helium filling
the gas envelope, even
after the bag has been
riddled with bullets, re-
duces vulnerability of the
blimp to attack in an area
“infested” with enemy
airplanes, like the Eng-
lish Channel, the ecraft's
chief value lies in patrol
of sea approaches near
home. For this duty it has
a top speed of 75 knots
and a eruising range al-
most as great as that of
large seaplanes. Its cost
is around $200,000 and its
life five or six years.
Training of pilots and
ground erews for the
forthcoming blimp fleet
has been in progress for
some time under the di-
rection of Capt. Charles
Rosendahl, aided hy vet=-

1 Ladder from blimp moy be used
far such operations as transfer-
ring men from ships to a blimp

DECEMBER, 1941

Blimp

toming in lew with nose londing ropes extended will

girele field before coosting in for the ground crow to lond it

Forty miles of continvows cotton cord, tied with 181,482 knots,
form net used to held blimp “envelopes” during inflation
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airship personnel. The

in the fall of 1940, includ-
ed 18 students who com-
pleted their course in the
summer of 1841 and thus
became qualified to seek
commissions in the U, S.
Naval Reserve. Another
class, and a larger one,
began training upon com-
pletion of the first. Chosen
from a large list of appli-
cants from the Goodyear
organization, most of the
student pilots are college
graduates with engineer-
ing degrees.

Watching a blimp
cruise slowly through the
T Inspecting blimp calls for man in gas mosk to enter the big sky leaves vou with the

envelope in search of leaks ond weak ploces in the baog

idea that fying it must be
easy. Just the reverse is
true; in fact, the student
pilots will tell you it's
more difficult than flying
an airplane. First the stu-
dent is required to put in
150 hours in ground
classes, :-Lfl:l{':.'il'l_lf such
gsubjects as aerostat his-
tory, from the first free
balloon and its successful
demonstration in 1783 to
present-day develop-
ments: aerostatics, a
study of the lift of gases,
the derivation of lift, ef-

T Cleseup of pilat's campartment, with
a view of the blimp's instruments

Blimp demonsiraling how if can be —
brought down to the surface of sea

eran airship officers. The halfl doz-
en old blimps used, some of them
dating back to the post world war
period, have been reinforeed with
three modern trainer ships—I13
more have been undergoing flight
tests recently—and a half dozen
large patrol ships delivered at in-
tervals during the past summer.
At the same time the Goodyear
Tire and Rubber Company has
been using its blimp fleet, hangars
and other facilities at Akron, Ohio,
and Los Angeles, Calif., to train

- ~ e
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fect of temperature and
pressure and humidity on
lift, ete.; aerodynamics,
the study of airflow
around solid bodies and
the forces and movements
produced by such flow,
turbulence, drag, lift, sta-
bility, streamline forms,
ete,, and other subjects.
But at this point the
student pilot is far from
prepared to take a blimp
aloft. He now goes to
fight school in which he
takes a course in free bal-
loon operation. This ealls
for zseven free balloon
flights of at least one hour
duration for an accumu-
lated flying time of ap-
proximately ten hours,
One flight must be made
at night and another must
be a solo on which the
student takes the balloon
aloft himself after super-
vising the layout, rigging
and inflation of the bag,
The other course in
flight school concerns the
blimp, the nonrigid air-
ship, and consists of 200
flight hours of dual in-
struction and solo time.
Here the student puts
into praciice a lot that he
learned in ground school
—aoperating the engines,
maneuvering the big gas

(Continued to poge 164)

1 After a blimp has landed, a ground crew “walks” it to a
portable mooring mast where it is shown being secured

T Kaorl Fickes, director of Goodyear light-
er-than-air school, explains the opera-
tion of a blimp's engine

+— Ward T. Yan Orman, fomous balloon-

ist, explaining loyout principles of a

free bolloon te a class in Goodyear

hangar. Free balloaning is taught stu-
dents in the blimp school

DECEMBER, 1941
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“Goliath” of Earth Mblvi_arsﬁ.’. Car_rieSHIZS Tons

‘ i

Overheod view of big truck shows the twao bins fram
which 125-ton load of dirt can be dumped or spread

If vou have a mountain to be moved, a
ten-wheel truck and trailer built in Los
Angeles is ready for the job. This giant
among earth movers is capable of carryv-
ing 40 cubic yards of dirt weighing up to
125 tons, The trailer, standing nine feet
four inches high, is loaded by power
shovels and has two bins which can dump
their loads instantaneously or spread a
fine layer. The wheels have “walking
beams” to make travel on rough terrain
easy. The six-wheeled semitractor is
powered by a 225-horsepower engine
with fluid drive, which controls all oper-
ations including dumping. All ten wheels
have air brakes to stop the 48-foot
freighter—which weighs 25 tons empiy—
from its top speed of 35 miles an hour.

o,
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* 1Sliding Tool-Handle Hammers Tire Loose in Half Time

Delivering sharp blows at the wedge-end  up and down, with the tool pressed against
: -l:uf the tool, without the use of a hammer, the proper spot, will free even rust-frozen
«_ . a shock-type bead loosener removes tires  iires without risk of damaging the tire and
in half the usual time. Sliding the handle rim or injuring the hands, due to a rubber
safety grip by which the handle is oper-
ated. The tool may be used without remov-
ing the wheel.
- f

Plane park Plug Failure Told
By Indicator in Cockpit

Tests have been completed for the Navy

spark plug fails to function properly. If the

sliding handle drives wedge between tire and rim  CErtain that the surface of the insulator

L S
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. ) by the U. S. Bureau of Standards on an__
- | instrument panel indicator which tells the
\\ . . airplane pilot at a glance as soon as any . —

plug is shown to be too hot, it is prettyrr\ )
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has been fouled. This can
be corrected by reducing
the richness of the fuel
mixture. On the other
hand, if a spark plug be-
comes too cold, it is be-
cause carbon has depos-
ited on the insulator.
Speeding up the engine
will raise the temperature
and burn off the ..cal'b-nn;_ :

b
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Kitchen Ventilator
Easy to Remove
For Cleaning

Work of cleaning a
through-the-wall kitchen
ventilating fan has been
simplified by making the
fan unit separate from the
wall sleeve so it may be
removed and inserted
again without difficulty.
The wall sleeve includes
a vane type louver on the
outside and a door on the
inside which may be
closed tightly when the
fan is not in use. The fan
insert is designed also to
fit casings of panel as-
semblies installed in slid-
ing windows, thin walls,
plate glass, or any steel,
veneer or fiberboard pan-
el, so the ventilator may
be moved from one to the
other as desired. It may
be placed in either ex-
haust or intake position.

Fan and motor of this ventilator are sasily removed
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20 Ijeérees Below Zero

Compressed-air circuit breaker, fringed in icicles, getting sub-zero test

Frigid, man-made weather, as low as 20 degrees below
zero, exists in a new arctic laboratory where electrical appa-
ratus designed for power lines is tested for its ability to

withstand the rigors of winter. Into the
“igloo” Westinghouse engineers bring such
devices is compressed-air circuit breakers
which must give dependable performance
even when coated with ice and snow. Wa-
ter sprayed on the apparatus forms a heavy
covering of ice rivaling winter's severest
efforts. Two “peep hole” windows permit
engineers to watch from the outside while
the circuit breaker is put through a series
of operations. The “winter chamber"” is a
brick building 12 feet wide, 31 feet long and
24 feet high, and railroad tracks extend
into the building for hauling heavy pieces
of test equipment in and out. The huge
cooling unit operates on the same prineciple
as a household electric refrigerator.
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BATTLING the RED ‘MONSTER

A MERICA has learned a vital
{ lesson, a lesson written in
"'\.\\\I il crackling red flames across the
g skylines of dozens of cities as
s .r"d,_’.:’} warplanes dumped thousands of
4 little incendiary bombs in
. l{_‘:\ swooping attacks that destroved
& large areas.
The lessan is that a small fire
can bhe crushed as easily as a

Testing a carbon-dioxide extin-
guisher on blazing goscline ot
the Underwriters Laboratories

Perhaps man will some day put
out fires with sound waoves. An
aute horn will blow out a candle

The wise moterist always keeps
a small extinguisher in his car
to protect vehicle and garage

WO TTT. .[_-3'1]1 wl I..l."n."|' '||-|i.]'|l]':l'.‘_i 1'I|:‘
gt'uxk'!h will turn it into a raging
red monster that can consume a
terrible toll of property and per-
haps life, before its appetite for
destruction is satisfied.

The first Nazi aerial blitzkrieg
took London by surprise, not by
unloading huge, fAaming bombs,
but by scattering clusters of hun-
dreds of little insignificant fel-
lows, most of which could have
been snuffed out by a pail of
sand, or a few buckets of water,
Unfortunately, the sand and wa-
ter were not available in sufli-
cient quantity and great sections

a6 POPULAR MECHANICS



First of all, send someone to the
naarest fire olarm box. If a fire
can't be quenched while small,

it's o job for experts
American Mujpal Léability Ing. Co.

Lane fald dae /T L
of London were turne

into blackened wastes.
The English learned
the lesson in a hurry, and
today bags of sand and
buckets of water literally
by the millions arve ready
throughout the city. Fac-
tories that had been used
to produce weapons of of-
fense have been quickly
shifted into the produc-
tion of a machine for de-
fense—fire extinguishers.
And now, even in the
United States where a fire
starts in someone's home
on an average of every
75 seconds, people are he-
coming fire conscious,
Fire departments are
studying reports, dia-
grams and photographs
showing how to snufl out
a humber of scattered
blazes in a jiffy. Delega-
tions of American fire ex-
perts have hastened to
London to learn at first
hand how to meet the
new peril. Volunteer fire
departments are being
organized in many large
cities, particularly along
the Atlantic seaboard,
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When fire ottacks clothing, a blanket con be vsed very effectively to
smother flames. It's dangerous to run when your clothes are aflome

Hore's an industrial lifesaver, carben diexide pouring from the wide
nozzle of his poriable extinguisher os he baottles the red monster
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A crash truck on o Long Islond flying field pours

eorbon-dioxide "snaw" on a blazing airplans motor
- — Phatp, Walter Kidde & Co.

If it can be done safely, yank the fuel container
away from the il stove in the svent fire breaks out

with retired firemen serving as leaders.

The great central educational organiza-
tions which spend large sums of money
and engage hundreds of scientists and
lecturers to teach about fire and fire haz-
ards =0 you won't burn down your own
home, are beginning to sense that Amer-
ica is interested in fire and this is the time
to drive home a few simple facts about
the red monster. One of the most im-
portant of these educational organiza-
tions, the Underwriters’ Laboratories,
with headquarters in Chicags, m‘had-xts

007 & (Rl

Before slapping out a "drip” fire,
back your car away. A broom
is hondy, on extinguisher safer

Phota, Underwriters Laboratories

research engineers re-
duce the scientific truths
of fire to the essential
ABC's. America may
never experience the at-
tacks which swept a large
part of London into ruin,
but the Underwriters'
Laboratories want you to
learn how to meet the fire
peril if it strikes at you.

If you were to ask one
of the laboratory scien-
tists what to do about a
fire in your home, he
would ask: “What kind of
afire?" For there are dif-
ferent types of fire just as
there are different types
of measles and the treat-
ment varies accordingly.
In fact, there are more
kinds of fire than there
are measles, but there are
essentially only three
principal groups and
three principal methods
of extinguishing them:
separating the flames
from the burning materi-
al, cooling the burning
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1T Flaming gredse in a frying pan con be smethered
quickly by clapping over it o close-fitting pot lid

Another way to quench burning grease (upper left)
is to :quirl carbon tetrachloeride against side of pan

+— Fine spray from hose cools ond guickly kills il fire
around furnoce; heavy streom would spread flames

Two and enc-half gollen foam extinguisher putting
out @ gasaline fire in Underwriters Labaratories

material, and smothering the
whaole fire with rugs, blankets, ete.

A simple scientific experiment
that vou have conducted thou-
sands of times will illustrate the
separation method. I_.ij;],}Ll a match.
Blow hard on it. The flame seems
to vanish into thin air. The fire
is out.

Aviators use this method when
their motors catch fire, either
opening their throtiles wide and
sucking the flame into the motor
before the flames generate more
inflammable gas; or by going into
a steep dive.

[(Continued to poge 178)
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Weighing-In a Stratoliner Is Eight-Hour Task

)
-
i

+ Tail of Stratoliner suspendod 2.
from two sets of scales for
weighing. Top of fin, in thi
position, is 30 f. above floar —=

o,
i
=

Checking weight shown by~

¢

-

-

2 \_h erew of 20 men. To prepare the

Graceful and easy to maneuver
in the air, Stratoliners that fly the
skyways become awkward and
unwieldy when brought inte the
hangar to be weighed. The process
of weighing one of the gigantic
queens requires eight hours with

ship for weighing it is stripped of
all accessories, after which two
sets of 15,000-pound scales, resem-
bling the bathroom type, are
placed under each wheel. Sus-
pended from the hangar roof is
another special set of two scales,
to which the tail of the plane is
attached and lifted until the crafi
is held in flving position. In the

- case illustrated the scales were tipped at

31,200 pounds. To strip and weigh the
TW.A. fleet of five Stratoliners required
800 hotir? of labor by the crew of 20. Uncle
Sam requires such weighing of Stratolin-
ers empty once each year because he in-
sists, for the sake of safety, that the gross
welght should never exceed 45,000 pounds,
which includes all accessories, plus fuel
and cargo, as well as the weight of passen-
gers and erew. Periodical changes in
equipment for the comfort and conven-
ience of passengers tend to increase the air
liner's weight, but keeping the weight
down is a matter of concern to the airline

60

two sets of 15,000 Pnl.lnd.-:l
scales under one of the huge
wheels. Total weight waos

31,200 I-pnun'di

because increased poundage means less
pay load capacity. Engineers keep records
of the weight of every item added, as well
as items removed, =0 they can give accu-
rate information on the weight of a ship
at any time. Calculated and actual weight
in this case varied only a few pounds.

¥u 4 1)
"Brake Lining Cemented on Shoe
Does Away With Rivets

Linings applied to brake shoes by cement
instead of rivets offer advantages that are
being investigated by auto manufacturers
and service stations. With rivets absent
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I ;s possible to ul;e the
_,z._\ | lining until nearly the full

«,J ﬂnr:kness has worn away. .

j’ . It iz not necessary to drill
Q); the shoes or drill and
-+ countersink the lining.
' The lining is ﬂpplmd un-
&) . der pressure to insure an
L k‘5e:1duru~:g bond over the
~_'J entire area, which it is
believed will eliminate
:’]- one cause of squeaking
% brakes. One company has
=~ developed an asbestos-
=, filled strip material, called
Uni-Fuse, containing ad-
hesive for use in applying
its brake linings, Anoth-
er offers brake linings in
combination with spe-
cially prepared adhesive
under the name Perma-
fuse. These products are
available for use on new
brake shoes and for re-
lining old ones.  , .
] U o

Saddle Bag Hangs
Card Table
On Wall

Saddle bags especially
made to hold a card table
not only permit hanging
the table on the closet
wall, out of the way, but
protect it from scrateh-
ing. The table can be
slipped in and out of the
bags without removing
them from the hook. A
pocket on the reverse side
holds the table cover.

lak4f 2 203, /5]
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Electfical -Indéﬂr Golf Range
Registers Length of Drive

Top, indicater stands at right; bottem, plunger in floor tees up ball

Golfers may slam the ball in smashing drives or chip it
with an iron for a limited shot on an electrical indoor driving
range which indicates the length of drives from 20 to 300
yards, Behind the target, a heavy canvas, there are four
microphones placed so they pick up sound waves from the
impact of the ball. Through a special apparatus, the sound
builds up electrical power which is shown on an indicator
calibrated into yards. Greatest impulse is obtained at the
center of the target, whereas a hit to either side would be
picked up by only one or two “mikes” instead of all four.
Stepping on a treadle automatically tees up a new ball and
also resets the indicator to zero for the next shot.

[ Write to the firms listed in the Where-to-Buy-It index,
page d4-A, io learn more about products deseribed in this

magazine, Say You Saw It in Popular Mechanics.
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“BIG BERTHAS” of tic COAST

Meet the Big Berthos of Fort
Tilden, Mew York. At the upper
laft you are looking right down
the throat of ane of these 14-
inch gionts that stand wotch
alang our coost line, Able o
fling o 2,000-pound shell ogainst
a target 15 te 25 miles ot sea,
they must be hondled by o team
of artillerymen trained tao par-
fect coardination. At upper
right, hand raised to signal “all
ready,” is the orimuth setter
who "points"” the gun eleciri-
colly; his partner records dota
received fram the batiery com-
mander. At left, a team of the
245th Coast Artillery rells up a
shell; duemmy ommunition and
powder—it takes 700 to BOO
pounds of powder—ore used in
prn“minury'lrnininq. Balow, the
gun is cleaned with burlap-
tipped remmer stave after firing
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ARTILLERY

At right, telephone
operator gets signal
frem baottery <om-
mander’s station,
uncl gun CDI'I'I.I'I'IETIJ'
er shouts the order
"Fire!" and W|1ips
his arm down

Red flag at cbser-
vation' post warns
of firing proctice as
safety detail
watches hits an tar-
get towed by tug,
which is in conbact
by two-way rodio

The big gun is troined on
rarget electrically, but its
erew learns the manual
procedure to be prepared
in event of mechonical
failure. Qne mon han-
dles the elevation, on-
other fraverse, upon or-
ders from commander

Pressing this lever fires
the Big Bertha, and a
cne-ton shell hurtles
from 350-foot borrel. In
the final prectice, shells
were fired from two guns
ot F0-second intervals
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{4..._j ‘Cloud-Top’ Desk for Home
} Is Easy to Move

-

1.4

.

ﬁ_st‘fe as the desk.

Desk has large sweeping top and is easy fo move

With curved lines that harmonize readily
with most interior decorative schemes, and
having a large top to accommodate numer-
ous papers and writing material, a cloud-
shaped desk now available is particularly
suitable for home use. The heavy portion
of the desk at the left, where drawers are
located, is equipped with rollers, whereas
the righthand section is supported by a
single prop. In moving the desk it is lifted
at the light end and pivoted on the rollers.
The cloud-shaped top fits the body com-
fortably and there are no obstaeles or sharp
corners beneath to bump or rub against.
A built-in lamp is finished in the same

Blind Use Hearing as *Sixth Sense’
. To Avoid Striking Obstacles
»  What has been called a “sixth sense”

L« possessed by the blind, that enables them

- |

..,}

*to avoid obstacles in their paths, was

=) shown to be the sense of hearing in tests

B, S

--.____

-

— I-‘I=I-

conducted by Dr. Karl M. Dallenbach of
3 Cornell Umvermty Blirid-subjects as well
as‘blindfolded subjects with sight aided in
the experiments. They walked toward a
movahle wall and stopped as soon as they
sensed its presence, and then moved for-
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ward as far as possible without touching it.
After many attempts, the sighted subjects
equalled the skill of the blind in noting the
presence of the wall. Some claimed they
could deteect the wall only when sounds
were present, while others said they “felt”
the wall. However, when hearing was
stopped by plugging the ears, each subject
ran into the wall every time, but they were
able again to avoid it upon removal of the
plugs. To test the idea that pressure sen-
sations may be used in some cases, the face
of each was covered by a veil of heavy felt,
leaving the ears unstopped. This had little
effect on the “obstacle sense,” since the
subjects as a group were able to perceive
the wall almost as accurately as before,
| A 1
* ;’f. e —
Bit Wrenches in a Screwdriver
Work at Double Speed

Bit wrenches that fit spiral screwdrivers
will drive hollow-head cap and set screws
at twice the speed possible by ordinary
methods. The bits are awvailable in seven
sizes, Especially useful for starting screws
in difficult places, they require only one or
two strokes of the spiral screwdriver to
make them fast.

Bit, shown ot right, is driven by spiral screwdriver
POPULAR MECHANICS /¥
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U. S. Welds Foreign Si'up Damaged y (Crews

Welding processes de-
veloped since World War
I are speeding the resto-
ration of Axis-owned
ships damaged by their
crews in American ports
hefore the United States
seized them last April
Repairs which would
have required three or
four months with cast-
iron welding rods can
now be completed within
a period of several weeks
with bronze welding rods,
a sort of solder, applied
at much lower tempera-
tures. This also removes
the possibility of causing
new injury to cylinder
walls and other vital parts
that might result under
intense heat. The work
can be done aboard the
vessels without removing
the huge engine castings.
Where pieces had been
broken off and disposed
of, “patches” were welded
into place. Excess metal
is ground off to make a
smooth finish, It is be-
lieved the mended see-

: : Fhotas courtesy The Linde Alr Products Co-—
tons ‘W]ll stand up ].I.I::ldEI' Top, welding U-shoped “patch” to replace piece smashed from a cylinder
use as well as gj-ejr_lglﬂﬂl- wall by ship’s crew. Bettom, view of seclion repaired by bronze weld

Steel Shi::al'd; for Army Target Range Deflect High Shots

Shots fired so high they would miss the the limits of the reservation at Fort Mon-
targets are prevented from flying beyond mouth, Vi, by overhead shields made of
—— gstee]l. The shields, de-
LASER it signed by Lt. Claude V.
E AT Wadswaorth, Signal Corps—
range officer, are placed
so that soldiers fire from
beneath them. Any shot
that would be more than
a foot above the target is
deflected by striking the
shield and the bullet falls
to the ground several feet
‘in front of the marksman.
The shields safeguard
people and animals that

- g [ A -'ﬂ‘ - " - ) . l:-'l-? . -
: {7 o Erd, (A MEAE w W Ju’t.ffm e .4~;4‘r
S

: g
Shields stop flight of bullets trlmed rn-ure ﬂmn aFoat ukove the target’ mnay venture near.
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J‘_\ IU'I‘HJN picturesare approach-

ing the flesh-and-blood real-
ism of living actors. Color film is
contributing to the effect, stereo-
Wind, lightning and rain machines in scone on powear-line tower phonic sound will heighten the
illusion, and if and when the third
dimensional screen is perfected
the 3‘&{:1':‘:-{1Lu:1iun of life will be
nearly complete,

The severest critics of motion
pictures are the men who make
them. Technical experts of the
studios, banded together in the
research council of the Acadermy
of Motion Picture Arts and Sei-
enees, are H”.l.ll._'l.'il'l'._f g LERh A ".'-\.'H:'..'H ]
make better pictures.

Balloon warns noisy planes away while sound track is recorded

T Dramatic scene in movie—combat-
ting flames after an airplane crash
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Sound recording and repro-
duction are increasing in fi-
delity, the latest step ahead
being the adoption by Para-
mount and other studios of
fine grain positive film stock.
Formerly much of the clarity
and naturalness of sound, as
recorded on the fine grain
negative film, was lost in
transferring the sound track
to release prints. With the
new fine grain release prints
the original sounds are repro-
duced much more naturally
and at the same time the char-
acteristic and bothersome
surface hiss is vanquished.
The fine grain film also pro-
duces a better visual image on
the screen, giving more vivid-
ness to the picture and pre-
venting the streakiness that
sometimes appeared. One re-
sult is that more front seats
are now usable in the thea-
ters. Another is that a return

DECEMBER, 1941

Traveling "rainstorm” with canvas shelter to protect the camera

Mounting @ movie camera on landing gear of plone for air shots
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'[ Gun:type microphone screens out
wll ssund except that fram direction
in which it is pointed

Sound machines by means of which —+
half o dozen or more sound tracks
may be combined into one

to the oversize “grandeur” screen
that was tried about 1930, using
double-sized film, now becomes
possible with fine grain film of the
standard 35 mm. size,

The sound reproduction equip-
ment of many small theaters, the
best that could be obtained at the
time it was installed, is too crude
to translate fully the added guali-
ties and naturalness being ob-
tained from sound tracks on fine

68

Arranging lights for filming min-
isture seene in stop motion

grain film. Improved
speakers will have to be
installed before all the
benefits of the new sound
tracks can be given the
audiences.

Stereophonic or third
dimensional sound will be
the next development, An
actor's voice should fol-
low him as he moves
across the scene or away
from the camera instead
of emanating as it now
does from a fixed sound
source. The “fantasound™
equipment used in Dis-
ney's ‘Fantasia”™ has this
three-dimensional qual-
ity to a remarkable de-
gree and as many as 90
loud speakers must be in-
stalled in a theater to give
the full effect. This is too
expensive for ordinary
productions. Members of
the research council are
working on a stereophon-
ic sound system that em-
ploys three microphones,
one fo the left and one to
the right of the camera,
and one in the back-
ground, Each microphone
records the sounds it

POPULAR MECHANICS
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picks up on a separate
sound track and each
sound track is reproduced
in the theater through a--
separate amplifving sys-
tem and speaker. The
triple track on the film
takes Up No MOre TrOOMN | "
than the present single
sound track, and the ar-
rangement of the speal-
ers in the theater is such
"that an actor’s voice seems
to follow him as he moves
about on the sereen.

The studios are looking
forward to the time when
they will use color for all
pictures. High costs, one
present drawhback, may
be reduced with the de-
velopment of a color film
that uses one film strip
like Kodachrome instead
aof the present system in
which three separate col-
or films are superimposed
for projection. Thiswould
meet the objection that
lack of sharp detail and
outline sometimes ocours
when the three strips of a
color film are not in per-
fect register.

A

1 Houling mevie ship on studio
street at 20th Century Fox

+= Engineer testing contact points
on newly porfected sound pra-
jectar that hondles special film
an which are three ssund
tracks and one control track
which regulotes frequency and
amplification and contrels the
speakers from which the sound
will came in thealer

Warner Bros. crew films aon

{Continved to page 166) airplane squatiron in action
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Tennis Trainer
e L

For a tennis partner
and trainer, a Pasadena
man_has invented a me-
chanical opponent that
strokes the ball back at
net height with a topspin,

I}g_tprs %ag%%f an Opponent

g
WY

+= Small “tosser” wheel af "~

|
S A

end of conduit picks up- o Q:
the ball and bounces itte - h“
“stroker” wheel, which ot N
delivers it to the Pbu'rgr -:i ..._Iil

Notice the snare meis™
which copture balls hit
by the ployer ond let o
them drop into a trough, ,_E'
te be fod back to player

just as in actual play.
The player bangs balls
into a two-piece backstop
made of fish netting
snared in front to trap the
ball and keep it from bouncing back to the
court. Then the ball drops through the
snares to be caught in a trough and carried
by a chain conveyor to a conduit which
delivers the ball to a small revolving wheel
called the “tosser.” This administers the
bounce a ball would normally take from the

e

=

]
gl'nltt?{l, and tosses the ball into a “str r]-::rr'(_J
wheel, which strokes the ball back to the
player. Tosser and stroker can be regu-
lated to return balls at various speeds and
directions. By using several balls, practice
can be made continuous with the stroker
flinging out a ball every four seconds.

Explosive Force of Big Meteor Enough to Destroy City

Seientific studies of a 500-ton meteor that
fell near Pittsburgh, Pa., in the evening of
June 24, 1938, reveal that its explosive en-
ergy was sufficient to have caused a catas-
trophe, perhaps destruction of that entire
city. This conclusion is given by James B.
Randaolph, Dy F-W. Preston and Dr. E, P.
Henderson in a paper published by Smith-
sorian Institution. From testimony of
many who ubs&l‘zﬂd the celestial visitor, it
is computed to have been traveling at
45,000 feet a second in the upper air and

Dn i €
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about 1,000 feet a second as it neared the
earth, At about 12 miles above the earth
the meteor broke into two parts, according
to observers. Applying complex mathe=-
matical formulas, it is determined that one
fragment weighed about 109 tons and the
other 410 tons, The farther the object trav-
eled before hitting the earth the more of
its substance was burned away by the in-
tense heat created in its contact with the
air. Since neither of the two large frag-
ments was found, it is probable that they

POPULAR MECHANICS
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were completely bur ned up before 1each-r
ing the earth. However, states Mr. Ran- |

o i il "' i .r'.:r_
7 i W,

dolph, if the big meteorite had come «J Is Anchored to Soil

straight down instead of at the long slant
of a 31-degree angle, it could have reached
the earth with a lot of its structure still
intact. In that event, its mass would have

struck with an explosive energy estimated ;

as egual to that of 10,000 tons of TNT.

There would have been few survivors if

the meteorite had struck Pittsburgh, the

smentlstﬁ gr E,I
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Juvenile Furniture "Grows Up”

As Child Gets Older "

Some of the problems of furnishing a

child’'s room can be solved with a new line, ©

of juvenile pieces that “grow up” with the
child. Besides, they will withstand abuse,
since the surface, consisting of a special
plastic on which the finish is photographed
in linen, is seratehproof, dentproof, water-
proof and fireproof except under extreme
conditions. The furniture comes in pairs -

s0 it is the right height when the child is

Pieces may be used singly or assembled as shown

““kept clean and
““made of plastic of-

“eolor combina-

i
3
o
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“Fireman stands on helder to focus high-pressure hose

=

One fireman can control a high-pressure

~—~hose when the nozzle is anchored to the

‘ground by a new holder. The portable
holder weighs 17 pounds. The fireman
stands on its base, which has pointed legs
that are driven into the soil. The hose can
be zwung through a complete circle while
in the holder

& 5 A _r’

Pla?fi&: I;Test‘for Knitting Yarn
?pjl ean aru:l Unt’mgk:d
Enittidg’ barn is Wt

~ free from snarling
‘in a handy “nest”

fered in red, white
sand hlue or other

“tions. The holder
is built like a cage,
—with a flat bottom.

FNarrow plastic “hoops” that curve around

~the ball of yarn are held in pesition by rib-

very small. As he grows up, the pieces are’s bon strung through slits. These hoops fold

placed one atop the other, making a single
unit just as tall as his dad’s furniture. In
the combination shown here, the bottom
piece is a toy and clothes chest; the top a
bookease with a special drawer for hand-
rerchiefs, gloves and so on.

.’ DECEMBER, 194
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flat when not in use.

[ 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 Mechanics.
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Lotest type of oxygen tent is
Frﬂu]dud with windews which
prevent the patient from be-
coming panicky in confinement

B __
GUARDIN
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HEALTH o s

N TIME of war, doctors
have two enormous tasks
thrust upon them, and arve
unable to meet the challenge
by readily training new per-
sonnel, as do other services
and industries,

These tasks are to keep
the eivil population, espe-
cially those working in es-
sential industries, in better
health than ever—for no na=
tion is easier to defeat than
a sick nation; and to keep
the army in the finest phys-
ical condition, and care effi-
ciently for battlefield wounds
and ailments,

The American doctors are
far more ready to meet this
challenge now than in 1917,
for two reasons. They have
a nation-wide organization,

Using o therapeutic X-ray machine
to treat the dreaded gos gongrene

POPULAR MECHANICS



Studying X-roy plates with !.itruﬂpl'lcul viewer

Velometer tests a tank of acid for surface ventila-
tien as air ia forced horizentally ameross surfoce
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DEFENSE ARMY

the American Association of Industrial
Physicians and Surgeons, whose sole
funetion is to maintain the health of
industrial workers; and they have
made innumerable strides since the
last war in controlling many once fatal
injuries and diseases,

I]'l 1.]]I.' ].'JH! whanr, !}H_' I:,]L:L'.:}I. ]'{ll.i_"' :rl_l]'
epidemics and illnesses was enormous,
Even if the normal annual toll from
such causes is deducted from the total,
we find that more American soldiers
and civilians died from illness, brought
on at least in part by chaotic condi-
tions, than were killed and wounded
in action. American idoctors are now
organizing to prevent a repetition.
The government has/formed the Divi-
sion of Industrial II;-‘IgiE'nn;: of the 1. 8.
Puhblic Health Strl".']_t.'u to track down
possible epidemics and industrial ill-
nesses before they gtart. Thirty-one
states have branch pffices, and many
large cifies have sub-units, under the
direction of a physiclan, and staffed by

DECEMELER, 1941
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Sighting the stereoptical X-ray viewer, which offers third-dimaen-
sion offect. One of the two X-ray plates is ot vpper left

industrial hygiene engineers. Their duty is
to find situations in industry where hazards
to health are created, especially those in-
dustries which play important parts in war
preparvations. Industrial ailments fall into
three general classifications, and science
has presented the medical profession with

Mew baking machines speed monufacture of foot cast

precision machines, not in exist-
ence during the last war, which
tell exactly where dangers lurk,
First of these classifications is
dermatitis — skin inflammations,
often followed by infections, which
may be as serious as mustard gas
burns, and just as crippling to mil-
itary efficiency. It results from the
improper handling of lacquers,
solvents, aeids, alkalis, distillates
—a general group of skin irritants.
Spravs of these substances should
usually be applied in a properly
ventilated booth, with the opera-
tor standing outside. Often pro-
tective clothing, such as gloves,
gogeles, and coveralls are neces-
sary, Tanks should have a spe-
cially constructed surface venti-
lation, which draws fumes away.
Inspection is made by a device
called a velometer, which reveals
whether ventilation is adequate.
Another leading cause of in-
dustrial illness is dust. This is
subelassified into toxic dusts, in-
cluding lead, mercury, ete., and irritant
dusts, including silica, all tyvpes of abra-
sives, and asbestos, which causes asbes-
tosis. If these are allowed to leak into work
rooms, respiratory and organic poisonings
and irritations result. Production must be
so arranged that the toxies and irritants

Gos indicator tests toxic fumes from o paoint spray
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are blocked off from the workers,
or otherwise carried away. Some
are trapped or carried off by ven-
tilation, others can be controlled
by masks, still others by wetting
down.

Careful dust counts, taken with
devices called impingers, will al-
ways reveal the presence of these
substances in danger zones., A
measured sample of air is taken,
and the volume of dust is captured
in solution. Analysis reveals the
kind of dust, and the amount of it
in breathable air. If it is exces-
sive, correction of the working
conditions must be made as rec-
ommended by the industrial hy-
giene engineers.

Third general classification of
industrial illness is the toxic sol-
vent, including such substances as
benzol, toluol, chlorinated com-
pounds, ete, These are asg lethal as
military gases, more so, due to
their use in enclosed places. Con-
trol is effected by methods similar
to dust controls—exhaust ventila-
tion, plus periodic check-ups
with combustible gas indicators
{though the gas in guestion is not
always combustible),

War would find the soldiers
themselves receiving the finest
medical care in history. Countless
inventions and great medical
progress will take much terror out
of battlefield wounds and illnesses
contracted through hard living,
Today's knowledge and technique
might have done much for the
14,000 who died of wounds in the
last war, the 23,000 who died of

sickness, and the countless who "

suffered physical disability.

Gas, for instance, was the su———

preme terror of the World War.

Masks have reduced its deadliness, . .-

but it is still bad enough., How-

ever, doctors are now able to give ©

prompt, efficient treatment which
will save the lives and health of

many gas casualties. Principal | .
tool for this job is a new iron lung, -

that can readily be carried any-

where., Since paralysis of the dia-

phragm caused many a gas death,
(Continved to page 192)
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“Fire Swatter” Helps Save Crops
In Air Raids on Britain

Guarding Britain's fields in harvest time against
fires started by air raiders is the duty of every per-
son in the harvest areas. The most effective extin-
guisher used for the crop fires is a beater resem-
bling a tennis racket mounted on a long handle.
Large supplies of these, along with other fire fight-
ing equipment, are distributed about farms, ready
for smgthering flames caused by incendiary bombs.

P . L'Iri:l
Circuit Breaker in Plug Guards Tools

Proteecting electrical
power tools, appliances and
small motor equipment, a
circuit breaker plug auto-
matically shuts off the flow
of current when an over-
load threatens to burn out
the motor. The plug is re-
set easily after each break
by flipping up and lower-
ing the lever located he-
tween the contact prongs.
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Motmn Pu:tures ﬁade

Translating light into sound and sound
into electrical waves, engineers have suc-
ceeded in transmitting motion pictures
across the continent by radio or land wires.
5till experimental, the method was devel-
oped for the rapid transmission of news
reels, for television wire networks and for
identification of suspected criminals. Home
movies reproduced from ordinary phono-
graph records instead of film are one off-
shoot of the technique. In transcontinental
transmission tests, it took about a minute
to send two feet of motion picture frames,
with practically no loss of definition. The
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Phoﬁc:ﬂraph Records
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Upper loft, sconner transforms movie image info ims=
pulses for recording on vision-and-sound disk, shown
below. Right, coin mochina playing sound movie disk

movie images are transformed into vibra=-
tions that are then recorded on a disk,
just as sound vibrations are recorded; the
record then may be played back through
a television-tvpe eircuif, using a high-
frequency pickup and a eathode ray tube
to reproduce the original film, The trans-
mitted image can be enlarged to an 18-
by-24-inch screen. To prevent flicker,
several parts of each frame are scanned
simultaneously. At the present stage of
development, a ten-inch disk at 100 rev-
olutions per minute produces a fraction
above a minute of screen vision. A sound
track on the same disk is synchronized to
produce the picture's sound accompani-
ment. Backers of the “radio vision" ma-
chines look forward to ultimate full theater
projection from the movie records, and
gsimilar projection of home movies and
ﬁlmi in coin-operated machines,
UL

g
U. S. to Grow “Imported” Crops
Cut Off by War Blockade

Preparing to pinch-hit for France, Italy,
the Balkans, Japan and other countries,
growers in Florida are experimenting with
foreign import crops which have been in-
terrupted by the war. With the coopera-
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tion of the State Experiment Station at

Gainesville, Fla., the Everglades area is
trying to raise French endive, formerly
imported from France and Belgium. Sev-
eral other Florida growers are investigat-
ing the special small varieties of tomatoes
used in making tomato paste, formerly
brought from Italy. Then there is sage for
seasoning, from Greece; mustard and tur-
nip seed, from Japan; and teasel burrs,
from France, used in American mills for
combing wool. All these, it is believed, can
be grown in Florida. Paprika, once im-
ported from Balkan countries, already is
grown in Louisiana, South Carolina and
California, and one seed grower in Florida
is raising 100 acres of spinach seed which
formerly cgme from Holland and Denmark.

Army “"Mosquito” Locomotives
Are Driven Like an Auto

Twenty-ton locomotives that are driven
like an automobile are buzzing along rail-
roads at army camps and posts around the
country, hauling soldiers and freight and
fuel for army planes. These midget “auto-
locomotives” are gasoline-powered, with a
clutch drive. They can haul trains of 10 to
15 regulation freight cars at average speeds
of 15 miles an hour. One of these “mos-
quito” engines runs on a narrow gauge
track at Fort Dix, N. J., where it hauls sol-
diers to and from the rifle range. One use
of this fleet is to move gasoline fank cars
from the main line to the storage point.

T
fr e o -&m 3 oy
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This gasoline-powered "mosquite” locomotive serves Fort Dix rifle range
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‘Bubble’ Rubber Life Jacket .

Is Twice as Light as Cork

Rubber that is twice as light as cork is

used in a new lifesaving jacket adopted by
the U, 8, Navy. Sponge rubber, which it
resembles, is formed of cells that are large-
ly intercommunieating; but the eellular

rubber of the life jacket is made of cells

walled off from each other, each cell con-
taining a tiny bubble of gas. Ten times as

resistant to water as cork -

or balsa, it could never
absorb enough water to
cause il to sink., Experi-
ments are being made
with this cellular rubber
in pontoon bridges and
life rafts. It is already
being used in selfsealing
gasoline tanks for air-
planes, and as a heat in-
sulator under the decks of
“mosquito” torpedo boats.

[ Write to the firms listed
in the Where-to-Buy-It
index, page 4-A, to learn
more about products de-
gseribed in this magazine.
Say You Saw It in Popu-
lar Mechanics.
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TR?WTHESE
% ON YOUR
~ FRIENDS

On this and the page spposite are
some simple tricks thot will toke care
of that lull in the offer-dinner con-
versation. Below, in circle, is one
step in o trick that works outomat-
ically, Eiglﬂl objects found ot any
dinner table, are placed in frant of
perfermer, Someone is asked to think
of ony object. Performer baging tap-
ping the objects with a knife and the
person is to spell silently the name
of the chosen object, o letter for
cach tap. Whan spelling is complet-
ed, the person says "stop.” Curious-
Iy the object touched by the knife at
the word “stop” iz chject thought of.
Here i3 the secret: performer tops any
o nb]eﬂs rrr.l-f, then continues '!np-
ing in this order—=1, cup; 2, fork: 3,
spoon; 4scucer; 5, ash tray; &, mateh-
box; 7, cigarette; 8, salt shaker

1.::“, h;rF.l o bu!h:um, is '\-unhhing knife trick.
Mapkin is drnpcd over left arm; knife is
held in nglﬂ' hand lflup'l. When nupkin i1
shaken open, knife hos vanished {center).
Secret is revoaled in bottom phate; when
knife is hidden behind napkin, it is pushed
up the left cont sleeve of performer
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T Burning cigorette, ploced in neck of
bettle, is caused to rise mysteriously at
parformar's command. Then the cigar-
etie and the bottle are possed around
the table for examination by the guests

Secret of bewitched cigarette is
shown in this sketeh. A length of
black thread, with a pin at one end,
is wound cround coot button and
pin is stuck on inside of coat until
ready for trick. Whon no one is
laoking, pin is pushed inte end of
cigarette, which then is dropped
into neck of battle. Battle is moved
forward until threod supports the
cigarette, then moving bettle back
and farth eouses cigarette fo rise
and fall. Trick shouwld be performed
only under dim lights, ‘When cigar-
ette and bottle are handed areund
table, pin i3 pulled out 1o drop in
your lap

Right, top to bottom, an easy match
trick. Two matches are “ghled, then
one is held aside in vertical posi-
tion while other in horizantal posi-
fion is blown out. Unlighted end
of burning maotch is touched 1o
head of smoking match {center! and
horizental match relights {bottom)

DECEMBER, 1941
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Rifle Shoots Uprooted Weed

Into Qardfner:s Bagketﬁ
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é Uprooted weed iz shot into gordener's basket when
trigger in handle is pressed to release the spring

)
!

There's no stooping necessary with a
“rifle” weeder that grasps the weed with
its six pointed prongs and then shoots it
right into the gardener's basket. A trigger
in the handle releazes a strong spring that
will shoot the weed eight feet or more.
964
. !_ Nondeteriorating Dry Battery
Dormant Till Cell Is Broken

Its electrolyte segregated in a glass cell
at the base, a flashlight battery just intro-
duced will not deteriorate during storage,

““Thus it is always fresh when sold, and the

Ry ol Te
) I#MHM N
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I:I-["THU-L'I‘T(—l |

Electrolyte of new battery is segregated in the base
80
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Ot LeA
buyer simply taps the blisfer at thé bottom
of the battery to break the glass and re-
lease the electrolyte. The battery is ener-
few seconds.

Preusmn Camera for Roll Film
Adapts for Cut Film or Plate

Built with the precision of the fine min-
iature cameras but producing a picture 214
by 314 inches in size, the newest camera of
the Kodak line takes ordinary “620" rell
film or, with its accessory back, is adapt-
able for film packs, cut film or plates. View
finder and range finder are combined in a
O compact unit on top, or a ground glass
viewer can be installed on the back. The

<4 view linder is designed to give parallax cor-

- rection automatically. There is also a spe-
cial arrangement for focusing when infra-
red film is used, since infrared light focuses
at a different plane from other light rays.
The range finder measures the distance
ac urlﬂteljn then correction is made by
Acce4o

A

Sighting with ground glass viewer installed on back

manually setting this distance to coincide
with a red mark on the dial Double expo-
sures cannot be made unintentionally,
since the shutter, once released, will not
operate agam until the film is wound into
position for the next exposure; winding the
film automatically resets the shutter, There
is a delayed-exposure mechanism built in,
and the camera has a cable socket and
photoflash synchronizer., The lens has
eight apertures from {32 to f3.5, and the
shutter adjusts from bulb to 1/400 second.

POPULAR MECHANICS
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Automatic Pin Boy Sets ’Em Up in Ten Secon

Nimble as four pin boys, an au-
tomatic pin setter invented by a
Minneapolis man will clear the
alley and set 'em up ready for the
next ball in ten seconds. At the
plaver's end of the alley there is
an electric board operating the
system. If a playver rolls a spare,
for example, he presses buttons
representing the pins left stand-
ing; then the sweeper clears the

Top, operator presses buttens correspending te pins knocked

down; belgw, loadi

Light

: W F
Two scientists at i%e\Niﬁﬁjﬁﬁl ureatwof  spot fs'

Standards have found a way of measur-
ing the height of clouds to assist aireraft
pilots in landing safely during thick weath-
er. The “ceiling” is triangulated by means
of a flashing light beam, night or day. At
night the vertical beam is prpjected against
the eloud, and from some distance away the
angle of lines to the beam ppojector and to
the spot on the cloud is mepsured and the
ceiling easily ealculated, daytime the

DECEMBER, 1941 _ | e

{ R D
) s TR VRS S —
e v T b\
Fo __d'f :.""jl...r_. o’ LA l-_- 3 i i'

pins inte the magazine from conveyor belt
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alley, the “spare” button is pressed
and down come the proper pins
for the second roll. If there is a
strike, the sweeper arm clears the
alley and down come the ten pins
from the magazine. The pin boy
has only to keep the magazine
loaded with pins after the con-
veyor belt has picked them up
from the alley, and one boy thus
can attend four or more alleys.

- f

eiling for Air Pilots

. e
e, &0 mélﬁétice breaks up

the beam into short light pulses. The de-
tector is an electric eyve connected to what
iz egsentially a radio set tuned to the light
variations. Pointed at other clouds the
electric eve does not respond, but it reacts
immediately when pointed at the pulsating
signal, and the height can be measured.

[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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. Twin-Seat Trainer Bicycle

{"l
i Has Two Rear Wheels
-
o
J am
)
-
R
y
M
3=
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_,:J. - Hondlebars are gearad as a unit to teach beginners
N

i Both teacher and pupil can ride on a

= ™ “trainer bicyele” for beginners, which al-

=—. ~lows the novice to acquire the “feel” of

:‘S riding an ordinary bicycle but without the

necessity of balancing it. Two rear wheels

make it perfectly safe. The cyclists ride

side by side, with twin handlebars geared

together and twin pedals and brakes, A

« New Jersey bicycle rental agent built the
maMEr to prcrrrmte his business.

% . T e
y Hand Ruller for Wall Coverings
= Turns Corners Smoothly

s
!
I'. 4

Four rubber rollers, mounted in line as
~ one but rotating independently, offer ad-

Mote four rollers that turn independently on curves

vantages over the long, single roller in
pressing down and smoothing out cover-
ings for walls and floors, flexible wood and
vileloth installations and binding for books.
Sweeping curves can be made with the tool
without risk to the material, since the roll-
ers create little friction; yet they are soff .
enough to adjust themselves to high and ~)
low spots common to surfaces like plaster.
walls. The roller is particularly adaptable. |
to wurk on $ sink tops, counters and stairs., -~

{fjt.

Tool to Turn Down Armatureés. \j
Also Undercuts Mica ~)

To simplify the work of reconditioning *E-'
armatures in the repair shop not equipped:
for that service, a hand-operated tool thaj.
locks in the bench vise is now available. -
It is designed to turn down the armature
as well as to undercut the mica separations. |
The ar maiulﬁ cutter b].ldt. can be adjusted

Undercutting mica after turning down the armature

:; to take the finest shaving. To start cutting,

the armature is raised to upper position,

_whence it lowers automatically as the cut-

ting progresses. Saw blades for undercut-
ting the mica are available in sizes of .015,

47 020 and 025 inch. The tool will take arma-
y tures having 15, "M, % and 1%s-inch shafts.

] See index, page 4- A to find where to buy
articles deseribed in this magazine. Say
You Saw It in Popular Mechanics.
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ERTAIN rare individuals are
able to read letters only 10
millimeters high—about one-third
of an inch—from 20 feet away, but
their eyes are far sharper than
Uncle Sam needs in his warplanes.
Applicants for service in the
U. 5, Army Air Forces are required
to read letters twice that size, 20
millimeters high, from the same
distance., Twenty millimeters is
slightly more than three-fourths
of an inch. Try it yourself. “Just
normal visual acuity,” flight sur-
geons of the School of Aviation
Medicine call it.

That word normal describes ex-
actly the requirements for avia-
tion cadets—normal eyes, normal
heart, normal reactions, normal
muscular balance. Instead of be-
ing so rigid that only trained ath-
letes — “supermen"” — can pass
them, the tests are not too difficult
for any normal college man.

Among the aviation cadet’s tests

DECEMEER, 1941
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Assembling porimeters vsed in delermining whether @
pilet's indirect, or side, vision is nermal

Perimeter in use, with medical officer juggling the white
spot as :lppli:nnl says, "Mow | see i, now | don't"




Top, here applicant for mili-
tary air service undergoes
another test given with aid
of weird-locking apparatus

Center, codet moves stick
and rudder ta match flash-
ing lights on boord of auto-
matic serial reaction device

Right, this gqueer-looking in=-

strument is ancther eye tesl-

er. Defective eyesight cauvses

rejection of more thon 50

percent of the applicants for
the Air Forees

84

at Randolph Field, Texas,
is that of depth percep-
tion, the ability to judge
comparative distances of
objects. Two black rods
are mounted on a sliding
base, Strings are attached
to these rods so that the
pilot-to-be can move
them from a distance.
The idea is to adjust the
rods so that they will be
more or less equidistant
from vour eyes. An error
of 30 millimeters is al-
lowed. “Just normal,” ex-
amining doctors say, for
some persons can adjust
the sticks with an error as
small as five millimeters,

Can you make your
hands and feet behave?
Well, the aviation cadet must, to a
certain extent. Into the chair of the
automatic serial reaction machine he
goes. Facing him are double rows of
lights. One row is red and the oth-
er is green. Also in front of the ap-
plicant is a eontrol stick and rudder
pedals, like those in an airplane. In-
stead of controlling a plane, they
control the lights. The entire ma-
chine is automatic from this point on.
Three red lights flash on, and the ap-
plicant moves the controls until the
green lights are lighted directly op-
posite the red ones. When correct,
the time to perform this task is reg-
istered. Another set of red lights

POPULAR MECHANICS



T Framework in which codet is seated
resembles pilot’s pesition in plane.
Even a "stick” is provided for test

Codet has just completed ten furns —+
in !Pinning chair and his bload pres-
sure and eye reaction are recorded

flashes on, then another and an-
other until the applicant has
solved 40 settings. This deter-
mines his reaction time. From there the
cadet-to-be may go to the Barany chair,
in which he is spun round and round to test
the reactions of the middle ear, where the
sense of balance is located.

One forbidding-looking instrument is
the phorometer, which checks for sharp-
ness of vision and eye-muscle balance.

Streamline device for testing the eyes is
shown in use at Randelph Field, Tex.

DECEMBER, 1941

Even the stereopticon, a familiar fixture in
every parlor two generations ago, has its
place among the test equipment. Here it
iz known as the Keystone stereoscope and
it iz used for research in wvisual acuity,
fusion testing and depth perception tests.
Over in another corner is a perimeter, an
(Continued to poge 187)

Depth perception test colls for codet to pull the strings wntil
two rods at end of corridor appear opposite each other
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Pro jector ‘Paints’ Clock Dial
> On Ten-Foot Surface

Sketch, bottom, illustrotes derails of reflector, top

The image of a clock dial, 10 feet in di-
ameter, can be projected on a white sur-
face with a small reflecting unit designed
for advertising purposes. Unlike the ordi-
nary projector, the device reflects the clock
face through the lens barrel. An electrie
cloelk is used, its face consisting of a mir-
ror with numerals painted upside down
and backward. The hands, including a
second hand, move counterclockwise, but
their movement as well as the clock face
is corrected in the reflecting process.
Within the unit a light beam strikes the
mirrored face of the clock, whence it is
reflected directly to the screen, the nu-
merals and hands appearing as shadows
and the rest of the face being illuminated.
The size of the image and focus are regu-
lgtedfy moving the lens barrel in and out.
7T

Paint Deadens Sheet-Metal Noise
By Preventing Vibrations

Objectionable noise from sheet metal
subjected to vibrations can be hushed by
applying a special paint. Prepared in semi-

/ - L3

b

ELECTRIC  CLOCK Y-
s
He 2 e T MIgROR REFLECTOR WITH
T NUMERALS UPSIDE DOWN
~—__AND BACHWARDS
IO FT DIAL =
UNIT O PD‘&THE

paste form, the sound-deadening paint
may be brushed on without thinning.
Though the paint does not kill the first
sound, it checks the subsequent vibrations
and eliminates virtually all resonance,
Produced regularly in gray color, the paint
can be made up-in any special color,

o o i
Vacuum Cleaner Picks Up Swing
Loaded With Three Riders

Applied properly, a vacuum cleaner will
display a surprising amount of power. In
one such instance the suction lifted 600
pounds off the floor. Using a standard

o General Eleciric cleaner, Prof. William
_ Schriever of the University of Oklahoma;
| conmected-the nozzle to an elevated plat-
* form supported by four pieces of pipe. The
“ platform, eight feet in the air, formed a
_}bellm-.'s: with the underside movable and
= to it was attached a chain swing of the
% type used on playgrounds. With this ar-
= rangement the cleaner produced a partial
“vacuum inside the bellows, resulting in

t enough power to raise the swing and three

|~ occupants from the floor, The greatest

“weight so lifted was 600 pounds.

Three in swing are lifted by vacuum cleaner power
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Sharks Caught Alive Wlth Hypo ermic F z{rpoon

.l‘*"

Thder
L

Voracious figer sharks
are captured alive for
Florida's Marineland Stu- - J
dies with F
horpoons thot render By

them temporarily help-
less. Upper right, Count j‘-:'

Ilya Tolstoy, grandson of =
ltquT}TE{'JEEF“ poises o "}
hurpnun In tlrclr: diver
forces water t rnugh gi

of anesthetizdd shark lun‘({

Marineland pool

One minute after the harpoon is planied, the shork is helpless and the crew
[obove) goff it into o trap in the boot. At left is o closeup of the weopon,
:hqwing the disks which Pr:vcni dci:-Fl Flvp-ncfrnlinn and i!‘liljr:f fo the shark.
Tiny holes in the steal paoint let jots of anesthetic spurt into the shark's l:u:ld'r.
Thl]‘ hurpnunr:. impn‘.‘ll’lg PDWEF il lUFPIi.Ed b"' ﬂrd;nur:r' Iﬂdﬂ I:F.I'lﬂl'l gnl
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MAGIC

ONE day E. G. Reed suf-
fered a crushed foot
while at work. In the hospi-
tal, the pain became almost
unbearable; but Reed wasn't
so overcome that he couldn'’t
hear Opportunity knocking.
Here was a chance to test
something that had become
a mystery in his laboratory.
He sent for a few yards of
sheet rubber hydrochloride
with a two-way stretch, He
wrapped this filmy material,
1/10,000 inch thick, loosely
around his crushed foot. In
a little while, the pain eased.
Was this a new pain kill-
er? Reed is convinced that
it was—that this film has
seemingly magical antipain

fE

Cardboard tube tapered unifermly until plasticized Pliofilm thread %
was wound on it. Contraction of thread then crushed the cardboard properties, although nobody
has been able to prove why.

The stretched sheet material, only 1,/10,000 of an inch in thickness, A hospital- 1 -
is wrapped loosely around on injured wrist to deaden the pain T R

investigating it. Some day,
every soldier in the field may
carry a package of the ma-
terial, whieh he can wrap
around a wound to deaden
pain until help arrives.
This material is a form of
Pliofilm, a transparent

—h

Picking vp poper confetti with a
Pliofilm whiskbroam charged with
static electricity; some of the papar
disks are standing on edge. This
breom is for wse in women's bogs
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Even concentrated acid won't hurt
this bog crocheted of Pliofilm ribban

chemical composition sheet-
ing developed by the Good-
yvear Tire & Rubber Com-
pany in 1934 Having as iis
principal base rubber hydro-
chloride, Pliofilm combines
in its various ingredients
unusual physical and chem-
ical properties. Scores of

uses have ]_Ill found fgr it, The sailboat in the fereground has a transparent sail fashioned of
and research men an ?‘n' plasticized Pliofilm. It is light in weight, yet strong ond windtight
ventors are busy ferreting

out still more applications.
Reed, working in his lab-

oratory under patents as- -

signed to Goodyear, has |

devised more ways of using |
siretched or “plasticized” |

Pliofilm than he has hadf
time to put into use. One of
his most amazing product

is a whiskbroom so dirt-
hungry that it has to be
shipped in a sealed container
to prevent it from grabbing

dust along the way and |
e

One of the common commercial uses of Pliofilm is for wrapping per-
ishable preducts. Here fruit is being wrapped in 1,/10,000-inch theat

reaching the customer in a ik -3
soiled condition. When used L
to brush a hat or coat, the "Hi’
broom doesn’t throw dust R

into the air, but grabs and
holds the particles until the
straws become so lqade:i
they have to be cleaned, The [ . 20

broom grabs dirt because it 00 e A L

- B an SRl Ty

(Continued to page 162) et ";.'{-‘I'-!'-"a:';‘-'ff-.u B
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Production errors that
aoccasionally cereep into
the automobile assembly
plants are discovered
early by a huge steel
plate that acts as me-
chanical “trouble shoot-
er” in the Pontiac fac-
tory. Theilate, which
measures 8§ by 18 feet, is
perfectly level and accu-
rate in dimensions to
5/1,000 inch over its full
length and width, Full-
sized chassis, bodies and
completed cars can be checked on it for
interferences and inaccuracies in the rela-
tion of chassis and body parts. The engi-
neers can check distance of chassis or body
parts above the plate and compare the fig-

e

Automobile license plates can be kept as
spick-and-span as pictures on your wall
i o 0

-_ ;.Hus\lprnnf frame to keep license plote clean can be

installed an car in a fow n_-.I_nuMl. M
90 ¢ || f,:’ 0 b NLo-zrne - /
i wl«“~._JE,-uL«_-:A' o 14

Licinse Plate Is Kept Clean by Framing Under Glass.

Steel Plate is “Trouble Shooter’ in Auto Factory

4= Checking the frame of an
autamohile an the 8 by
18-foot steel platform,
where the slightest inae-
curacy can be detected

Hers the Pontiaoc engis
neers wse the “irouble
sheoting” plate to meas-
vre front-end dimensions
against specifications

ures with blueprints; exact assembly posi-
tions of radiator, radiator shell and fenders
can be verified, and the geometery of the
entire steering gear and wheel system can
be measured against specifications.

by mounting them in a frame with a gl
front. It is constructed of two sections o

forced back plate. The rustproof frame can *
be inst&]ﬂkt}_}n a few minutes. g *%

o~ 1 bt
Silica Gel Guards Plane Motors -Q%

From ﬁ' Sgpment
Airplane s "plga reat Brit-
ain are ready for action as soon as th
arrive since the practice of packing th
with silica gel was instituted. This dehy-
drating chemical protects the engines from

corrosion and rust. Until recently the
plane motors were covered inside and out
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L.du-}ﬂ il f-JL g i
'..)/J,t;H antis on‘nstnn r_nmpn unds,

""'!:' Jisually grease and oil. This made

-'lt necessary to drain and clean

hem for several hours after de-:
].i'l.rery. Silica gel is a hard, gran-|

dief

ular form of silica, chemically in-{

ert. It is a powerful absorbent of
moisture, and changes from deep
blue to a light pink when near sat+
uration, making it easy to detect
moisture during shipment. Plastic

e

-l
taining a porous container or bag

of silica gel. ot
5 .

Motor-Operated Barbecue -

Revolves Meat in Oven

Fitting the ovens of most ranges, |

an electrically driven barbecue
spit turns meats slowly while
roasting, thus distributing the heat
evenly. The spit, operated by a
small motor at the rear, is attached
to the oven pan. Meat is held by
two barbed disks that press against
the ends of the roast. When used
in an electric range, the cord is
plugged into one of its cutlets; in
a gas range, a wall socket may be
used. The flat cord does not inter-
fere with closing the oven door,
which may be opened at any time
_for basting or inspecting the roast.

Electric barbecwe spit for oven keeps roast turning

DECEMEER, 1941 L
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plugs containing silica gel are in-/~
serted in spark-plug openings, and~
all other engine openings are cov="_
ered with some sort of plate con-

Target Gun Shoots Light Beam
Instead of Bullets

{ i a
Aerial marksman fires light beam at plane projected on screen

Air gunners practice marksmanship at training
quarters in England with the aid of a small spot-
light attached to the gun which fires a beam of light
instead of bullets. The target is the silhouette of a
plane projected on a screen by an instructor. Pilots
are given this training just before they are assigned
to active s:quadmns s

(3

Lever nged on Screwdriver
Applies Extra Power

Equipped with a
folding handle
that swings into
right-angle posi-
tion for applying
extra Ieverage
when needed, a;",
screwdriver light-
ens the task of ©
locsening “frozen™ ™
serews or drawing
them up tighter
than usual. The
lever folds down (
over the blade when not in use where it does
not interfere with regular use of the tool.
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METALLURGY

ECENT discoveries and improve-
ments’ in extracting metals from
ores are making the United States inde-
pendent of foreign sources for some
strategic metals, and at the same time
making possible the working of huge
low-grade deposits of other ores that
were uneconcmical to mine in the past.
In effect, research has increased our
available mineral resources just as defi-

: nitely as if vast new mineral lands had

been acquired. Billions of dollars worth
of new wealth have been made available.

Magnesium, the modern wonder metal,
is being extracted from the sea instead
of imported from abroad, and engineers
are also preparing to recover it from
commeon ores. Like aluminum, magne-
sium is'one of the most widely distrib-
uted mictals in the earth’s crust and, like
aluminum, it is a difficult substance to
refing. It weighs a third less than alu-

Flame cutter saws a six-inch bar of metal

minum and provides aluminum
with great strength when alloyed
with it, making airplanes stronger
and lighter. It is the metal that
burns, and as such is used in flares
and flash bulbs, tracer bullets, star ~
shells, and incendiary bombs. It is
a vital war metal.

Sixty-five hundred tons of it are
produced annually from Michigan
brine wells. Another 6,500 tons per
year are being extracted from sea
water at a Texas plant at the rate
of a cubic foot of metal for every
1,000 cubie feet of sea water treated.
A cubic mile of sea water contains
5,700,000 tons of magnesium, but
that amount would require 800
years to extract at the present rate.

The metal is recovered from

+ Stainless steels and alloys are used in
fabricating this airplane tail section
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1 Firemen blanket burning magnesiom with lay-
ers of sand. Laid on carefully, dry sand will not
extinguish the flame but prevents it from spreading

Modern prospector with microscope, blow pipe and Mew stainless steel ship anchors weighing 200 pounds
chemical reagents moking mineral test in the field replace conventional anchors that weighed tons

brines and sea water by
electrolytic action, in
which magnesium chlo-
ride is used as the raw
material. A new electro-
thermal process, being
put to work in California,
uses magnesium oxide as
the raw material and
opens up a way to treat
vast deposits of magne-
sium-bearing deolomite,
brucite, and magnesite
found in the west. In this
elecirothermal process
carbon and magnesium
oxide are volatilized in an
electric furnace and their
vapors are then shock-
chilled, from 4,000 degrees
down to 380 degrees, in a
fraction of a minute, with

DECEMBER, 1941

Hord metols mode possible long-wearing, precision-built engines. Here
a welder is assembling @ chrome-melybdenum aircraft engine mount
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Cutawoy sections of aircrafi engine show the different metals used in its
manufacture, Demand for these metals has revived prospecting

sprayvs of cold gas. The result is that pure
metallic magnesium is precipitated as a
fine powder.

Called the Hansgirg process, this method
is an example of the ingenious ways being
devised to take ores apart and release their
valuable constituents. Practically every
ore requires different treatment.

Even ores so complex that no one could
break them up profitably in the past are
yielding to the new electrical and chemical
methods., Sulphate of potash, a valuable
plant food usually obtained from Europe,
is being refined from New
Mexican deposits by achem-
ical extraction method. A
new process is being tried in
Tennessee for taking alumi-
num out of white clay. Most
copper is refined electrolyti-
cally these days and power
from Boulder Dam is being
tried out for extracting
manganese from the lower
grade ore deposits.

A great deal about an ore
can be learned by polishing
a flat section of it and study-
ing the erystal structure and
its arrangements under a
microscope. Such research
helps point the way to work-

Huge funnels lead into smelter fur-
nace whera ore is reduced to metal

84

ing out the best recovery
process. Metallurgy is a
complex subject and po-
tential investors in new
processes are warned that
an extraction method that
works perfectly in the
laboratory may not al-
ways prove a financial
success when put to large
scale operations. Me-
chanieal difficulties and
sheer high costs are apt to
spell failure for some.

Vast iron deposits in
Texas have lain un-
touched, except for the
manufacture of a few gun
barrels during the Civil
War, because no coal is
available and there was
no other economiec fuel
Now it has been an-
nounced that the half billion tons of iron
oxide near Longview will be treated by
a new extraction method developed by
Julius D. Madaras that takes advantage of
the chemistry of natural gas.

Gas from Texas oil fields is cracked to
yield hydrogen and carbon monoxide and
these gases are introduced under pressure
into a cylinder that contains a charge of
crushed ore. Oxygen in the iron oxide
unites with the hydrogen, forming water,
and with the carbon monoxide, forming
carbon dioxide, and leaves the iron in a

POPULAR MECHANICS
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nearly pure state. Follow-
ing successful pilot plant
tests, a commercial plant
that will use the process is
under construction.

Gold is an easy metal to
extract from most gold/
bearing ores but when /it
oceurs in complex combi-
nation, as with zine, cop-
per, arsenie, and Silver,
the zinc and arsghic in-
crease the extraetion cost.
Such troubles are being
overcome by selective flo-
tation, a development that
is “taming” many oresthat
were practically worthless
in the past.

Drilling powder hale in iren mine

In simple flotation, ore is
ground to a pulp and is
mixed with water. Then
oil and water are bubbled
through it. The oily froth
collects particles of min-
eral on its surfaces, rises
to the top, and is then
skimmed off and concen-
trated. The irouble with
this is that most of the
minerals present in the
original ore are collected
together and the concen-
trate has to be put through
an expensive separation
Process.

Gas jets of flama hardener used to
strengthen metal shofts and tubes

DECEMEER, 1941
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T Identity and purity of metal sam-
ple is determined with spectrograph

Selective flotation is an
improvement on this. In-
stead of a simple oil, other
reagents are used that col-
lect only certain minerals at
a time and not others. Com-
pounds are added to the ore
that depress some of the

3 ﬁ minerals, preventing them

from rising to the surface.
The result is that from a
complex ore one mineral ean

(Continued to page 18%)
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Air- DnvenTrenchmgSpacfe
Digs Hard Ground Easily

) dj

Loy

tﬁe board without waiting for the ink
tu dry. It consists of two plates, one being
the base which remains stationary and

f:"ff rests flat on the work, while the other plate
) may be rotated into various working posi-

54 tions, clearing the drawing surface so it

~e ™ will not touch or smear wet ink. Both

3 plates are transparent to permit a visual

< as the work progresses.

3 7 i 5
— -y —

g " Chemical Unit Dries Air in Room

- To Prevent Mold and Mildew

b ~ Automatically removing excessive mois-
= ture from the air, a compaet chemiecal

. dryer now on the market reduces humidity

: ?:.am:l thus prevents formation of mildew and

~ 5 mold in such close places as closets, cellars,
- ~.photographic darkrooms and vaults. The
gl S . vdrying unit uses 10 pounds of calcium chlo-
N : _ride, which is contained in three V-shaped

.r :'_-,:J:i' |

o o) ; |

F ~a o _“-. %...

z , Air pressure drives the small spode into hard clay i [ '-\,; |
Like the pneumatie ehisel and the pave- ‘t :‘3
4 ment breaker, a pneumatic digger makes ,-J =
the hard work easy. It gouges swiftly into 1 ar '
- hard ground in making trenches, and there .
- is a smaller clay digger for lighter spading, -"" |
o such as trimming trenches. The heavy- =
g duty trench digger has a longer handle and ~ i
is designed for quick digging of trenches =
151 construction work. -
T2s 2
Nonsmear Drawing Instrument
*“Floats” Above Wet Ink o
5 =t | A &
-y Faster inking of drawings, sketches ;

q 3 Charinandl mri ol it ﬂ:ml-l .“‘ Chemical in V-shaped containers attracts moisture
e, M ing” drawing instrument that can be used * compartments mounted over a pan that
IE " . catches the moisture drippings. Through

‘; Al J | Aar ge openings at the top, the compart-
SR o l ments are filled easily without spilling the

""’\I ] S ' . chemiecal, and the pan is large enough to

BTN |  require emptying only once in several

EJ, 1 ﬁ | days. Because of their shape the compart-

T et [ ments offer a large surface contact with
=, = : - the air, and one unit will take care of 800
3 ‘*-; —= to 1,000 cubic {eet of space.

Y

- [ Write to the firms listed in the Where-

’f‘? >~ to-Buy-It index, page 4-A, to learn more

L.'I

Top plate swivels obove drawing without touching it

%L

=° 895

about products described in this magazine,
Say You Saw It in Popular Mechanies.
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STORAGE CHEST ==
in while J:zme i

By Harold T. Bodkin

CGPI.ED from an original

piece in an Eastern mu-
seum, this attractive chest, Fig.
1, is especially suitable for use .
with other Early American |
and Colonial furnishings. Con-
struction beging with the box,
or upper part, Fig. 5. The end
boards are set in % in. from
the ends of the front and back
boards, which just come flush
with the inner surfaces of the
end boards of the base. The
sides do not extend down to
cover the edges of the bottom
boards. The latter are left ex-
posed for later attachment of
the base,

Using boards of varyving
widths for the ends, front and
back gives an appearance of
true pioneer craftsmanship.
Number 10, 135=in. wood screws
will handle most of the fasten-
ing. The screw holes are coun-
terbored and plugged to simu-
late old-fashioned doweled
construction, Figs. 3 and 4.
Quarter-round moldings are

. fitted around the four sides of the box ends

and mitered at the corners. A square filler
piece at the top extends this flush with the
projecting front, back and bottom boards.
The moldings complete the attractive pan-
eled ends.

Detailed drawing of the chest base, Fig,
5, gives the dimensions. Plugged wood
serews are again used for this construction.

DECEMBER, 1941

The base ends are rabbeted along the top
edge to accommodate the bottom boards of
the box. Filler pieces that frame the draw-
er opening at the front may be attached
with glue and small wood serews, driven
diagonally through their ends and into ad-
joining base members. As an additional
detail for strength, small squares of -in.
plywood may be nailed and glued over all
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such joints on the concealed inside. The
drawer guide should project above the bot-
tom filler piece about 15 in., Metal angle
brackets can be screwed to the guide and
abutting pieces to hold this guide securely
in place.

The chest lid is of simple paneled con-
struction. Note that all board edges except
that at the rear of the lid are rounded.
Assembly of the lid is made with glue and
screws. Two 12-in. plano hinges join the
chest lid to the box. These are spaced equi-
distant from the ends. If pianc hinges are
not available, three 2-in. brass butt hinges
may be substituted.

The chest drawer is of common construe-
tion, with the exception of the front,
Fig. 6. This is made with an assembly
of short pieces of random widths set
vertically. These are screwed and
glued from the rear side to a backing
of ¥i-in. plvwood, Fig. 7. Quarter-
round moldings on all four sides com-
plete the drawer front. Note that the
two bottom corners are cut off at a
45-degree angle to match up with the
base molding when drawer is closed.

A guide slot, 135 in. wide by s in.
deep is cut from front to back in the
bottom of the drawer. For extra ri-
gidity, 1¥g=in. triangular corner bat-
tens are [fitted around the four sides
of the bottom, the batten corners be-
ing mitered to a neat fit. Reproduc-
tions of typical Early-American
drawer pulls Fig. 2, are available
from most hardware stores. If metal
pulls cannot be had, round wooden
knobs of about 2 in. diameter may
be turned. Finishing will depend
on the wood used. If the chest is
of white pine, a stain can be mixed
with artist’s raw umber oil color

CQuaATEl - AOoyMD
MOLDING

3% 6" winisp

CHIAATER = ROUKD
MELBING "_L'\

i R A b
@ DRAWER GUIDE
223"

//Igu:.hﬂ
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|
I
I
I
I
I
=

ORANER SIDES
GROOVED FOR BOTTOM

DRAWER BOTTOM GROCVE FOR GUIDE
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and turpentine. One coat should be enough.
If an antique effect is wanted, put a little
of the eolor on a eloth and rub well into the
wood at various places while the stain coat
is still wet. A cedar chest can be shellacked
two coats, sanding well between them.
This is followed by furniture wax rubbed
with felt or a soft cloth.

Horseshoe Is Good Foot Scraper

Nailed to the
edge of a step, a
large horseshoe
provides a good
scraper to clean
your shoes. And it
is safe too, because
there are no sharp
edges or corners
on which children
might injure
themselves.

Qil Burner Has Radiator Loop
To Heat Basement

The stack temperature of my conversion
oil burner was about 200 degrees Fahr.
higher than that usually obtained in instal-
lations where the boiler is designed spe-
cifically for burning oil. By installing the

smoke pipe in the form of a loop as shown,

I obtained a large radiating surface to dis-
sipate into the basement most of the heat
ordinarily lost up the chimney. The loop
is constructed of five 30-degree elbows and
3 ft. of straight pipe. A balanced damper
was also installed in the straight pipe.
—A, D. Molinaro, Philadelphia, Pa.
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Hand Press for the Home Printer
Uses Linotype Slugs

You can print envelopes, letterheads,
ete, with this inexpensive press. The
printing is done with linotype slugs which
you can get your local printer to produce
for you. These are held in a small clamp-
on bench vise which is fastened to a handle
as shown. Printers’ ink is applied to the
slugs with a rubber roller.

—Frank Shore, New York.

Uniform Backgrounds Stippled
Quickly on Show Cards

Instead of the
usual methods of
stippling back-
grounds on show-
card work, I find
that a photo-print
roller covered
with fine-grain
sponge rubber
enables me to do
the job quickly
and uniformly. The rubber is cemented to
the roller. In doing the work, stencils are
used as with other methods, the color being
worked out on a piece of glass and the
roller run over it and then applied to the
show cards.

—A. H. Waychoff, Phoenix, Ariz,
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STRIP OF : . e INSULATED
WAXED PAPER } BOTTLE

T A cork will not work out of an insulated
|  bottle if you fold a strip of waxed paper
| aver it 5o the ends are held under the cup

|+= Children cannot injure their fingers in tha
rotating hendwheel of a sewing machine
if you tie a cordboard disk to the spakes

T Sandpaper on iraning board helps to hold
pleats in position for pressing gorment.
Remeoving paper when pleats are formed
avoids making impressions in the cloth

+= Siring stretched across the legs of o card
table laid on its side provides line to dry
clothes quickly in frent of a radioter or

a hot-gir register

T Frying an egg to fit neatly in a round bun
is done by viing o mold cut from a tin can.
The mald is placed in o skillet and the egg

is broken into it to fry

4= A prop under a heavily loden clothesline

will not sink into the moist turf of your

lawn and mar its appeorance if you set
the lower end in an old bucket or ean
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T If a chain-pull switch works hard, slit
a fuller ball and slip it aver the chain
next to the socket. This couvses the

chain to pull horizantally

| MOWER SECTION

An inexpensive paint and varnish =

scraper can be made by fitting a mow-
er-sickle section with a pipe handle.
The section is attached with a lang bolt

HARDWOOD
DOWELS

i

B

FEIET

TR ne
18 i
ti

T When screw haoles are worn, hinges are
tightened easily by drilling ot right an-
gles to the holes and inserting dowels.
Then screws are driven info the dowels

Coaoting all exposed edges and contact- =+ |

ing surfaces of porch-step assemblies

with asbestos floshing compound pre-
vents absorption of moisture

VACLUM CuP "\I

T Coembination bumper and doorstap
made by attaching small votwum cup
ta baseboard bumper. For a goad grip,
the cup should contact @ smooth part

of the door

keeping floor clean as bits of cool and

ashes that fall on the floor con be

swept into it easily and then removed
at regular intervals

DECEMEER, 1941

GRATING

Shallow pit in front of furnace helps in — | ==

e ———
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Folding ‘Lazy Back’ Has Cushion
For Comfort at Qutdoor Games

You'll enjoy real comfort watching a
football game if you take this folding lazy
back along. It is nothing more than two
pieces of plywood cut to the size indicated
and fastened together with a canvas hinge
and gussets. An old chair pad glued to the
seat provides a good cushion,

Bar Clamps Made Inexpensively
By the Home Craftsman

With a few ten-cent C-clamps and some
hardwood, the home craftsman can make a

102

number of bar clamps of almost
any length desired. The C-clamps
are cut off as indicated, after which
they are attached to one end of
1 by 2-in. strips. The adjustable
tail block is held by two pieces of
flat iron and a couple of long stove
bolts. Slots in the bar for adjust-
ment of the tail block are spaced
a distance equal to the original
opening of the C-clamp. Clamps
made in this way are strong
enough to hold glued work but
care must be taken not to apply
too much force. The glued joint
should be brought together with a
block and hammer, after which
the clamps are used for holding it.
—F'. Heckman, Jefferson City, Mo.

Cork Serves as Handle on Cup
Of Vacuum Bottle

When drinking
hot liguids from
the cup of a vac-
uum bottle, you
can provide a good
handle for the cup
by using the cork
from the bottle,
The cork is merely
lashed to the eup
with a rubber ;
band as shown. The band will always be
at hand if it is snapped around the neck of
the bottle when not in use.

Garment Hanger on Tree Branch
Holds Bread for Birds

If dry bread is
impaled on a wire
garment hanger as
shown, it can he
hung on a tree
branch so birds
can eat without
danger of being
molested by cats.
All you need to do
to the hanger is
cut the crosshar at
one end and bend
a hook on the ver-
tical wire, as shown, so the severed ends
can be fastened together like a safetypin.
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If you are looking for semething
different in book ends, these color-
fully pointed ones are just the thing.
The cottage type at the top of the
page is ideal for the dining or liv-
ing room as it holds cut or growing
flowers as well os books. For a
book end te held your mystery
stories exclusively, the detective
with his magnifying glass is appro-
priate. The peon-and-balky-donkey
set will go well in your den or rec-
reation room as the donkey carries
a supply of motches on his back.
All the book ends are jigsaw praj-
ecti, ond all must have thin felt
glued on the undersides, stherwise
the metal-bottomed bases are likely
to scratch your furniture

DECEMEER, 1941
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Furnace Check-Damper Housing
Helps Keep Basement Warm

You can keep your basement warmer if
a housing is built over the check damper
of the heating plant so that air pulled
through the opened damper is taken from
near the floor. In this way, cold air is with-
drawn instead of the warm air nearer the
ceiling. The housing can be made of sheet
iron, and should be large enough not to
restrict air through the damper and thus
hamper its efficiency.
—Jack Snodgrass, Fairmont, W. Va.

How to Determine Pitch of Roofs
With a Carpenter’s Square

It's a simple matter to determine the
pitch of a roof with a level and a carpen-

I\F'I".l-' OF ROOF IN -
THERES TO THE FOOT

ter's square, Just hold the square on the
roof with the tongue, or short side down.
Then place the level against the square so
that the underside is at the 12-in. mark on
the tongue. The reading on the other part
of the sguare at the underside of the level,
when it is held perfeetly horizontal, will
be the pitch of the roof in inches to the foot.

Ruler Holds Typewriter Keys
For Easy Cleanin

If you will hold i
a ruler under each 0L
row of typewriter
kevs while clean-
ing and polishing
them, you will not
be annoved by the
usual jamming of
the type. You can do the job much guicker
than when the keys are not supported.

Improvised "'Fence” to Cut Work
At Angle on Jigsaw

e Tacked to a
wood block, a
piece of sandpaper
makes a good
fence or sliding
block to hold work
at an angle while
cutting it on a jig=-
saw. In use, the
block is placed
against the side of the saw table with the
sandpaper extending over the latter. Then
the work is placed on the sandpaper at the
desired angle, after which the assembly is
pushed through the saw. The table serves
as a guide for the block, and the sandpaper
provides a rough surface on which to hold
the work and keep it from slipping.

Repairing Broken Photo Easel

A photo easel
need not be dis-
carded when the
support tears or
breaks off. Justre-
place the support
with a clothespin
which provides
easy adjustment
to any angle,
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Building-Block Heads That Form Many Faces

. S

3N :

The desire of small children to “make
faces” can be well satisfied with a pair of
these heads, which consist of a number of
wood disks. Each disk has a part of the
facial features of the head painted on it,
and when piled one over the other, on a
dowel, form the heads in various expres-
sions, As many as thirty-five different ex-
pressions are possible. You will need
twelve disks 21% in. in diameter and four

e e 1= =

ALl
VARIATIONS

FROM THESE L"@-'-"

3% in. in diameter, using 1-in. white-pine
stock. The disks should be sanded together
so that they form a smooth cylinder when
piled —R. L. Fairall, Los Angeles, Calif,

Spring Hold-Down on Jigsaw Helps to Cut Rough Work

When cutting work that has an uneven
surface you can maintain a uniform pres-
sure with the jigsaw hold-down by putting
it under spring pressure. The locking
screw is loosened and then a spring is
clamped to the saw frame to bear against
the top of the hold-down as shown, using a
tapered wood block and a C-clamp.

—W. C. Wilhite, Carlinville, I1L.

(Do not forget to give your evergreens a
good soaking once a week right up until
after the ground freezes, as their roots re-
quire an abundance of moisture to carry
them safely through the winter,
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5 ; UPHOLSTERY
]/ er

ARE you looking for novel but practical

things that you can make for Christ-
mas presents for members of the family or
friends? Then there should be something
of interest to you in the five suggestions
given here. They have been selected espe-
cially because they are good gift items, and
any craftsman will find no diffieulty in

POPULAR MECHANICS
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FOR THE TABLE

|

EGLGEHEH

HINGES
UNDER

LD

making them. The paper-napkin holder,
Figs. 4 and 5, and the bell and mallet salt
shakers, Figs. 10 and 11, are twrned on a
lathe; the Scottie hot-pad holder, Figs. 1, 2
and 3, can be done entirely with hand tools
including a coping saw. For those who
have only hand tools, the fruit dish shown
in Figs. 6 and 7, and the hot-muffin holder, .
Figs. 8 and 9, will have appeal. The former ;.'T,:,'HLr._-Eﬁ
is made entirely of wood and is enhanced
with simple carving on the sides, while the
latter has a sheet-metal top, preferably
copper or brass, which is hammered for
appearance. Note the row of holes near the
edges to relieve the plain, hammered effect.
All necessary dimensions and methods of
assembling these items are given in the
drawings, while minor dimensions, some of
which ezn be varied, have been omitted.
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Sheet Balsa Wood Cut in Strips
With Razor Blade on a Jig

This jig will cut sheets of balsa wood
into strips for use in model making. It is
made from a couple of wood blocks, which
carry the razor blade as indicated. A yard-
stick iz Iaid on the work to provide a guide
for the jig.

—Ray J. Marran, Kansas City, Mo.

Silencing Vibrating Weatherstrip

Under certain conditions, wind causes
metal weatherstrips in windows and doors
to vibrate and produce a very annoying
noise. Usually, this can be silenced by fas-

METAL

WEATHERSTRIP

108

tening a thin strip of felt weatherstripping
at the corner where the door stop joins the
jamb as indicated. In this position, the free
edge of the metal weatherstrip will rest on
the felt so that any tendency to vibrate
will be dampened.

—John T. Welbourn, Pittshurgh, Pa.

Locking Wire in Pipe Stakes

When building a
low fence to en-
close a small plot
of ground, using a
single wire and
pipe stakes, the
method shown of
fastening the wire
to the stakes will
keep it taut. The
upper end of each
stake iz threaded
to take a pipe cap
and then slotted to
take the wire. The cap is then turned on
the end of the stake for driving it info the
ground, after which the cap is removed,
the wire placed in the slot and the cap
turned back down on it tightly.

—L. B. Robbins, Harwich, Mass.

Plywood Paddle Holds Blue Print
For Reference Without Soiling

Small plans or
blue prints and
even magazine
pages containing
drawings can be
held on a plywood
paddle for easy
reference at the
workbench. In
this way, the pa-
per does not have to be touched with soiled
hands. Notehes at each corner of the pad-
dle permit rubber bands to be slipped over
the corners of the paper to keep it in place,

_—NOTCHES

RUBBER =i

!
PLY WOOD

Rubber Glove Used as Ice Bag

If an emergency arises for an ice bag
and none is at hand, a rubber glove will
serve the purpose for a short time. Just
fill the glove with small pieces of ice and
wind a rubber band tightly around the
wrist end to prevent it from leaking.

POPULAR MECHANICS



Duck-the-Bather Game Played With Bean Bags
A &

_‘..--—"-. | _t
2 A RN oy
LEATHER '

J l\. .‘J PIVAT

?1.'..- = .

SECTIONAL VIEW of S5 WM

This toy game has humor as well
as action to amuse children of any
age, It iz played with a bean bag,
which is thrown at a bather that
tips over when hit, and stays head T~ ™ W o DOWEL, 1% LoMG
down in his wooden “pool” until hit v
again. Then up he pops to his original
position. The bean bags are canvas
and the pool is a wooden box. Both
the jigsawed bathing figure and the
box cover are fastened on a dowel so
that the assembly pivots, the cover
being painted on both sides to simu-
late water. A strip of leather is ;
tacked on the front section of the hox \\_g.
to act as a spring, which stops the B sTack |
cover in a level position after it has “
been turned over by hitting the fig- Rt
ure with a hag. b .

S
~, CORRUGATED
- FASTEMER

Large Strainer on Handle Captures Baby Chicks Easily

Instead of stooping or running in a
crouching position to ecatch small chicks
with your hand when they have escaped,
use a large strainer. Attached to a broom-
stick or other suitable handle, the strainer
is safer and easier than the hands, as it
eliminates stooping while running so that
vou are less likely to step on the chicks.

Painting Porch Flooring

When laying or repairing poreh floors, 1
always paint the tongues and grooves of
the boards before nailing them. This pre-
vents water, which will get into the cracks
regardless of how well the porch is painted
later, from spaking under the paint.

—W. J. Barnes, Augusta, Ark.
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TELEPHONE STAND it

PATTERN oF £y
AND ALTERMATE EEI;%H
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Good appearance ond utility are combined
in this quaint telephene stand and stoal.
One of the unusual features of this design
is the flat-face turnings which form the
legs. The pockets at each side, under the
top, can hold large telephone directorins
while the drawer provides a place for pad
and pencil. The pinned tenans make strong
ioints between the leas and rails and at
the same time ore decorative. Morfises,
and in some cases, screws o3 well, are used
te make a strong, rigid structure that will
withstand hard usage

POPULAR MECHANICS




4“"""*”!1::]:];1
= pei. e B Ly
P 5‘."'*1"-Ixrf-.c"4-
B V2 % % % 8 in, whi
P 14 x 8Ly x 131,

e My }x@in, paplar.
Pe. Vi x 713 5 73 P
Pow Lo x 3

ool
Tpe. 3 5 gy 18 in, p
pcx e 13y x lials
Zpes Wy il x B1VE i,
Tpes Mg x g1y % 1945 in,
* Allowan ;e for irning

e S
A
DETAIL oF BORING “‘5 -

BAUGE FOR i Egs, e

-

L
'

Lsm i

OWiNE Ho(g :
SPACING foR

LEGE.  GAuGe
PLACED OW CenTeq (oo

DETAHL sy

"'-F"f‘PL':r\-—j]_, o

=, I‘up[a.n—-]m (1614
‘T i, PoplareFEnd Rail,
s Wp]“"‘-“““l—'!lfr

L

2 in. u]
—hrawer Frong

2 F:.‘Jﬂ'I‘DPLLr—.
1 pe i =3x 742 in. popls

r=—Thawer Back

""F‘LIF—-T.:.F
Y3 in. Piplare
r"-"F'r-lF——I'm.i Rails

ARE FINISHED
WITH FILE AND

BORED AT EALCH
EHD TO START
KEYHOLE SAW

ER LINES ’E"__-a-"'

61z

LEGS anpe

. o -
HOLES ARE. QFFSET ?’E 30 THAT

FIN3 WILL DRAW JOINT TIGHT
L —

DECEMEER, 1941



Fowls Are Retrieved From Water
With Snag-Hook and Rod

To avoid rowing or wading in small
ponds, streams and lakes to retrieve ducks
or other fowls shot from the shore, a hunt-
er carries a rod and reel with which he
casts a special floating snag hook. This
consists of a fish-line bobber to which sev-
eral hooks are attached with small staples
as shown in the circle. When cast over
the fowl or near it, the snag may be ma-
nipulated easily to catch and drag the bird
to shore.

ScrubBrush MakesSanding Block
For Lathe Turnings

Sanding the irregular surfaces of a lathe
turning is done easily by using a scrubbing
brush as a sanding block. The abrasive

paper is stretched over the bristles of the
brush and tacked to the back of it. The
bristles provide a flexible backing for the
paper so that it tends to shape itself to the
contour of the work, except where the ir-
regularities are very pronounced.

Extension Spout for Oilcan
From Automatic Pencil

The barrel of an
old automatic
pencil makes a
good extension
spout for small
household oilcans.
If the barrel of the
pencil is round,
you may be able to
force it over the
short can'spout
tight enough to huld it in place. Otherwise,
you can hold it in place and secure the
joint with an application of cellulose ce-
ment. A small guantity of the cement may
be placed inside the pencil before fitting it
over the spout to make the joint more rigid.
After it is thoroughly dry, the cement will
hold indefinitely.

—EKenneth Murray, Colon, Mich.

Repairing Grip of Hand Drill

When the wood-
en grip on a hand
drill loosens so
that the whole
frame tends to
twist, it can be re-
paired by substi-
tuting a long stud
for the short orig-
inal one. It will be
necessary to ex-
tend the hole clear
through the handle and countersink the
end so that when a nut is driven on the
end of the stud to pull the grip up tightly
it will not injure the hands. If the stud is
a little too long, grind it down and smooth
it with emery cloth.

{[If small corks are slipped over the point-
ed ends of your knitting needles and cro-
chet hooks, there will be no danger of in-
juring your hands when you reach into
your knitting bag.
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This Plvwood Santa Looks Real After Snowfall

WATERPROOF PLYWOOD-

= £
-.',I.‘b

o {L:i-,ﬂt""

Falling snow builds up on the ledges that define the belt,
cap, buttons and whiskers of this plywood Santa to give
these features a furry, realistic whiteness. It may be built
any height from a 2-ft. miniature to a life-size figure, After
jigsawing the figure, a coat or two of outdoor white paint
is applied to both sides as a weather seal. Then the colored
areas are painted in, and the ledge pieces, which should be
cut from straight-grained wood, are attached. If possible,
an evergreen setting shielded from the wind should he
chosen for the figure.

Combination Duck and Rabbit Cut-Out Amuses Children

You can have either a duck or rabbit = —1 ~DuUCK
with this cut-out merely by turning itover. [ ;J—D—}’ |
It is just the thing to amuse a fretfulchild | = ~ ~— | ~—]
in an emergency because it can be cut from _
cardboard in a couple of minutes. And, if
some school crayons are at hand, you can
quickly give the cut-out a colorful ap-
pearance. The cut-out can be made any
size by drawing it on cardboard marked
off in squares as shown.

—Wm. Heding, New Monmouth. N. J.

@[ Oiled silk or Pliofilm makes good school-
book covers as they can be cleaned with a
damp cloth. The titles are also visible
through this material.
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1LASS BLOCKS are a revolutionary
building material that has real utility
as well as decorative value and can be used
in either brick, stone or frame structures.
Panels of the blocks admit plenty of day-
light, have excellent sound and heat insu-
lating properties, are very durable, and
show remarkably little tendency to steam
or frost over. Maintenance costs are very
low, and the material is easy to clean.
There are no mullions to divide the area
into small panels, and the translucent ef-
fect in the blocks makes the panels appear
clean longer. Should a block be broken
aceidentally it can be removed by sawing
out the joints and a new bloek mortared in
. | its place.
T : Figs. 1 and 2 are examples of the beau-
tiful interior effects which may be obtained
! with glass-block panels. Bright, cheerful
|  rooms and an abundance of diffused day-
P light can be provided in a home without
s 1 undue heat loss or lack of privacy. Even a
bathroom may be lighted in this way as
shown in Fig. 3. Glass blocks are hollow
and partially evacuated to produce a dead-

Courtesy Owens-Illinols Gless Co
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air space. They come ready coated with a
gritty material on all surfaces which are to

T YY)
receive mortar so that a perfect bond is 5 g TN mogks
assured, The blocks are available in the
standard sizes shown in Fig. 4. Corner @

T N

blocks are awvailable in the sizes shown in MINIMUM RADIUS FOR
Fig. 9. The use of radial blocks or combi- i i
nations of radial and standard blocks
makes it possible to build curved panels,
Fig. 7. Figs. 5 and 6 show the minimum
radius to which each size of block
can be laid. A wide variety of pat-
terns or configurations are avail-
able on glass blocks. These not
only vary the appearance but de-
termine the amount of light trans-
mission or diffusion of the block.
- Therefore, selection must be made JA1)
on the basis of results desired. P
RADIAL BLOCK

3%'% 73" 73 RADIAL BLOCKS

UNIFORM

e— sl —y

RADIUS FROM 3-86" TO 650" CAN BE CBTAINED WITH
COMBINATION OF RADIAL AND STAMDARD BLOCKS
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simply be substitutes for brick or stone in
a wall. Instead, the glass panel rests on a
sill but is supported in some manner at the
sides and top just like an ordinary window.
Loads above the panel must be carried on
timber or steel lintels, For small panels in
brick, brick veneer or frame, which do not
exceed B0 sq. ft. in area or more than 8 ft.
in height, the blocks may be laid on a =ill
and supported against wind pressure by
means of metal wall anchors as shown in
Fig. 10. Generally, these are secured to
wood framing or fastened to a brick wall
with expansion bolts, although they may
be embedded 6 or 8 in. in the mortar be-
tween courses of brick on new work, Note
the bend or erimp between the glass panel
and the structure. This provides for ex-
pansion of the panel.

Wall ties are also used between courses
of glass blocks. These may
be of the wire variety shown
in Fig. 13 or of expanded or

STUDR OR
BRICK WALL

ik’ 4 12 scREWS
COLNTERSUNK

IMVERTEDR W-CRIMP

WALL AHCHOR EMBEI',‘I'I:IE .
IH MORTAR ;

£=o 12 TO 181N,

!

90° CORMER y
— BLOCK 8
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B
| e
’}.,:‘“H TEXPANSION
I BOLTS
|| f——ft |
EXPANSION STRIP T

5
£

PERFORATED-METAL =
AMCHOR S5TRIP

I

Perhaps the simplest use of the blocks is
for cellar windows where light and privacy
are desired, but no ventilation need be
provided. Fig. 11 is a typical installation.
Side lights flanking the front door, Fig. 12,
are another example. They provide light for
the hall without sacrificing privacy. The
kitchen is another place, also a stair well.
An exterior view of the popular corner
window arrangement is shown in Fig. 8.
It should be remembered that glass blocks
are not a load-bearing material and cannot

_ Ll | 3
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perforated metal. The two smaller sizes of
blocks require ties every fourth course,
while the third largest size requires them
every third course and the largest size ev-
ery course, The same number of anchors
are used but are staggered rather than
placed in the same joint. Ties should run
continuously, lapping 6 in. where required.

Fig. 14 shows the simplest form of instal-
lation and should be used only on small
panels. In this example, the building is of
frame construction but the method applies
equally well to brick or veneer. The open-
ing is made 1 in. wider and higher than the
area of the panel, figuring a 14-in. mortar
joint between each block. At the jambs
and across the top a strip of spun glass or
gsimilar material formed into an expansion
strip is cemented with asphalt emulsion to
cushion the blocks from the structure and
to provide for expansion. Slits must be cul
in this material for the wall anchors. The
sill is covered with a coat of the asphalt
also but the expansion strip is omitted.
Wood sills should be flashed with copper
before applying the asphalt.

Mortar used for glass blocks consists of
waterproof Portland cement, 1 part, hy-
drated lime, 1 part and clean, well graded
sharp sand, 4 parts, all measured by vol-
ume. Sufficient water is added to produce
a consistency so that the mixing hoe iz
clean when withdrawn from the mixture
Mortar must be mixed

LI
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£] 1N MORTAR
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FRAPER

DRIP CAP
SHEATHING

in a water-tight box and

ST PLASTER
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The simple method above of installing gloss blocks
can be vsed on either brick or frame construction, but
it is suitable only when filling in small openings
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i ed. Start by applving a level bed of mortar about
14 in. thick on the sill. Beginning at one end, lay
the blocks across the opening, taking ecare that all

e - B"EE"LF.‘WM-L

u HHEL
N}ED“CHP'

TEEL CYME e inE

55,.{?&4\,4» M5

it g gioM STRIP AT joints are completely {illed, The mortar should be
") A EATAD ap JamES about 14 in. thick. Care must be taken not to strike
Y Sk m;ﬂ;fnﬁuf:;..oﬂ the glass blocks with metal tools. Blocks are laid

pSPIAL {5’_. W by working them into place with the hands, shov-

ing one against the other to compress the vertical
joints, After the mortar has passed its initial set,
the exposed edges of the joint should be tooled and
thoroughly compressed with a round jointer, leav-
ing the finished surface slightly coneave, smooth
and nonporous. Final cleaning is done after the
mortar has set completely.

The next step is the calking which should be
about 3 in. deep. Nonhardening, waterproof calk-

REMOVE. WOIODEN
WEDGES- CLEAM
PAMEL- CALW TO
MIMIMUM OF
-}a‘_" DEEP

Tl _ TEP HO. &
i "q""n‘]q‘x REMOVAELE
m\ ANGLE
X
||z Pansign sTRIP

L ALLOW =" MIN,
1| FOR EXF.STRIF)

ing material, which isbest
applied with a calking
: o gun, is used to seal the
B panel completely on both
____._WHHF_L sides and all arcund,
=S e - _ : against wind and mois-
S e METAL i L3 & ture. On very small
¥ B i : i openings using not more
than six blocks, glass
panels are sometimes set
flush with the face of a
brick wall and the =ill is
cmitted. In such cases the
same procedure is fol-
lowed including the steel
lintel. For large openings the “chase”
method of anchoring is recommended. In
a frame building this consists of wood
stop strips, both inside and out, up both

AMGLE WELDED
T LIMTEL

= CALKING

" s % MR jambs and across the head as shown in

b A |"1 MORTAR BED Fig. 15. The sill is treated in the same

|i.;| PLASTER manner previously described. In a brick

S drl’l‘ali" @ wall the “chase” may be formed in the
M |1F|L~l “eppse” on mETay, | THASONTY in new work, or a steel form or
S I - T J. F‘Jii;.l. FaamEe merion . channel may be bolted to the wall in the
S > i““"‘:uli" PR, FoR BBRICKWALL 1 anner shown in Fig. 20. Masonry chases
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must be a full 2 in, deep and 414 in,
wide, but a steel chase requires only
1% in. of depth. Figs. 16, 17, 18 and 19
show the progressive steps in installing
panels in a brick wall. For openings more
than 10 ft. across, 2 by 2-in. stop angles
should be used across the head, both in-
side and out. Care must be taken that bolt
heads, gobs of mortar or other obstructions
do not extend into the expansion joint, as
cracked blocks may result,

Panels in brick-veneered houses may he
installed by the chase method in Figs, 21
and 22, which utilizes the brick for one
gide and wood framing for the other. Or, if
desired, the panel may be brought out
against the brick and secured with a metal
chase such as used on solid brick. When
the panels have been laid and the mortar
has set, nonstaining cakum is rammed be-
tween the sides of the brick and the chase
with a calking iron. Oakum should be
rammed back 25 in. from the finished sur-
face to provide space for the ecalking ma-
terial. The ocakum wedge supports the
panel against wind pressure, and the calk-
ing seals the joint against both wind and
moisture. For panels larger than 144 sq. ft.
in area or longer than 20 fi., reinforcing is
required. Such panels are either braced by
intermediate stiffeners or are subdivided
by mullions. Advice should be sought from
the manufacturer in such cases. Steel door
and casement window frames are available
to use in conjunction with glass blocks and
may be obtained together with all of the
material described from the dealer supply-
ing the glass blocks.

DECEMEER, 1941

HEADERS
PLASTER
CASING

EXFANSION
STRIP

CALKING

STEEL
LINTEL

FILLER

GLASS BLOCK
WoOD SToOL
APRON
FLATE

PLASTER AND
FLASTER BOARD
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Q[ If yvou will make a covering for your
washing machine from heavy unbleached
cotton cloth, you will find that it will keep
dust and dirt from collecting on the motor
and wringer, as well as save the time of
cleaning these parts. Keeping dust out of
bearings prolongs the life of your washer.
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Quick Method of Dividing Work
Into Equal Widths

——————

i ll.' | "
MrRKED FOR
FOURTHS

If it is necessary to divide a board or
other work into equal widths, it can be
done quickly with a ruler. Just lay this
across the board at an angle so that the
angle measurement is divisible by the
number of widths desired.

—Clarence Breitenfeldt, Marathon, Wis.

Bottles Set in Wet Concrete
Provide Holes for Railings

When pouring a
concrete porch or
steps which are to
be fitted with a
metal railing,
holes for the rail-
ing supports can
be provided by
sinking bottles in
the wet concrete.
After the latter has set and the railings are
ready to be installed, the bottles are broken
out—Opie Read, Jr., Chicago.

T moTTES
LOSETVING
o © COMCRETE -

Plant and Tree Insect Control

An inexpensive, non-poisonous spray
which will destroy most plant and tree in-
sects consists of an emulsion of water, ker-
osene and soap. The concentrated solution,
which is diluted just before use, iz made
by dissolving any good laundry seap, 1 Ib.,
in water, 1 gal,, with the aid of heat. After

120

the soap has been dissolved thoroughly
and is still boiling hot, pour it slowly into
kerosene, 2 gals., while stirring. The stir-
ring should be continued until the white
emulsion has cooled to room temperature.
For use on plants, one part of the emulsion
should be diluted with 20 parts of water
and stirred thoroughly immediately before
using. Any kind of spray gun may be used.
Fruit trees and vines also may be sprayved
with this insecticide by diluting one part
of it with ten parts of water, The concen-
trated preparation will keep indefinitely if
protected from freezing,

Air Blast Above Stoker Fire
Gives Good Combustion

We have found that by directing a stream
of air over a stoker fire, gases ordinarily
lost up the flue are burned and fly ash is
reduced to a minimum, Before installing
the air stream, we were disposing of a
bucket of fly ash and tiny fuel particles
daily. The air stream is produced by the
stoker fan, and is directed above the fire
by means of a 1%4-in. pipe assembled as
shown, the pipe being connected into the
stoker air stream. This is done by eutting
a hole in the air duct and attaching a floor
flange over it, using small stove bolts for
the purpose. The pipe should terminate
about 16 in. above the fire, and the amount
of air can be controlled by a damper locat-
ed eonveniently in the pipe,

—D. L. Hardman, Denver, Colo.
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Tool for Boring Through Ice Aids Fishermen

—

COIL=-5PRING
HANDLE

PIPE
COUPLING

k' IROM ROD

FLATTENED
AND RIVETED

& DISHED
BLADE

EDGES SHARPENED-

Ice fishermen will find this tool a time
and labor saver as it will penetrate ice of
any thickness quicker than the customary
ice pick. Designed by Elias Wiklund of
Barre, Mass, the tool is a large jointed

J o

shaves a hole through the ice with a circu-
lar motion. The auger handle is about 5 ft.
long; the blade is sharpened on sides and
bottom.—P. E. Bassett, Springfield, Mass.

Template Aids in Cross Hatching Rapidly With a Triangle

Uniform cross hatching is done rapidly
with the aid of this simple accessory. To
make it, mark the center opening of a
drafting triangle on cardboard, lettering
the corners for reference as in Fig. 1. Cut
out the outline very carefully. Then cut a
Lg-in. strip off the side BC, Fig 2. Also, cut
off the top half on the corner C, making the
angle one half of the original side BC,
Mark the base line permanently 1% in. The
cardhoard can now be used for Y -in. spac-
ing. Next turn the cardboard over and
mark AL on the reverse side of the corner
A, Lay it within the triangle, Fig. 3, and
cut off the projecting corner AL ¥q in. in-
side the triangle, Mark the present base-
line Vi in. When this base is used, the lines
will be spaced Y4 in. In use, draw the first
line of the eross hatehing, Then hold the
triangle and slide the cardboard to the far
side. Now hold the eardboard and slide
the triangle back against it, and make the
second line, repeating this procedure for
each line—H. W. Walrath, Westfield, N. J.
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Swivel Hooks Hold Ladder Safely
When Moving It Along Roof

To increase the ease and salety of mov-
ing a ladder along a roof, one workman
used swivel hooks. These rest flat on the
roof as the ladder is slid into place, auto-
matically dropping over the ridge. In mov-
ing the ladder along a roof, it is easy to roll
it over and over, one hook engaging the
roof at all times so there is no danger of it
slipping or falling,

Make Your Own Drawer Pulls
From Lathe Turnings

Curved, decorative drawer pulls can be
made easily on a lathe., Just turn a disk to
any desired shape and then zaw it into
three or four equal parts as indicated in

SMATD FOLR SICTIONE)

the details. The diameter of the disk and

the number of pieces into which it is eut

will determine the length of the pulls.
—Martin Mittermiller, Marshfield, Wis.

Watch Crystal Holds Specimens
On Microscope Slide

You will find
that the small
crystal of a wrist
watch is handy for
holding specimens
on the glass slide
of a mieroscope.
It does not inter-
fere with vour
vision, and it en-
ables you to remove or replace the speci-
men in a jiffy,

—G. E. Hendrickson, Argyle, Wis.

Rubber Bands on Mallet Aid
In Handling Sheet Metal

When working
with pieces of
sheet metal on a
bench, a couple of
wide rubber bands

1 snapped around
1 yvour mallet will
[ L= aid in moving the
||| - <Y work about. The

bands provide the

necessary frietion

for moving or turning the metal easily.

Soldering-Iron Holder Clamps
To Any Surface Edge

A large paper
clamp makes a
good support for a
small soldering
iron and has the
advantage over
other supports in
that it can be
clamped to the
edge of any surface for rigidity. The sup-
port is made by grinding the top part of the
clamp handles to take the soldering iron.

{[ After opening a jar of jelly, rub butter
on the jar top to keep the lid from sticking.
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REVOLVING CANDY TRAY,

773 [eajl' design

Gleaming matal trays
in sharp contrast fo a
walnut stand ge to
’l‘HIS revolving stand with  maoke this atiroctive

fiveindividual trays formed ey o smart occes-
of sheet copper in the popular el
leaf design provides a stun-
ning piece for serving candy,
relishes or canapes, To make
it, first draw an enlarged pa-
per pattern of the tray plat-
form, and jig saw it from %4-
in. plywood. The turned parts
between which the platform
revolves consists of a two-
part base into which a ten-
oned handle is pinned to the
lower half, the upper half be-
ing glued to the bottom of the
platform, but not to the tenon.
The center of the handle is cut
out after two sides have been flattened as
shown. Ample clearance is left between
the handle and the platform to allow the
latter to rotate easily after the finish has
been applied. Either sheet copper or brass
of about a No. 16 ga. is best from which to
form the leaf-shape trays. These are ham-
mered to fit the platform openings, the
edges are turned over soft wire, and com-
pleted by riveting small bent handles to
the bottom and edge. A block of hardwood,
over which the trays are formed, is cut

slightly smaller than the opening in the
platform. Buff the trays and apply a thin
coat of clear lacquer to keep them bright.

] Wash mirrors with elear water to which
a little starch hag been added, let them dry,
then rub with a eloth and they will sparkle.
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Boilers and Furnaces Cemented
Easﬂf With Prewure Gun

When a boiler or furnace has to be ce-
mented you can do a better job with a
pressure gun than you ean with a trowel.
With a gun, the cement is driven deeply
into the joints to produce a lasting job. An
old grease gun will do for the work, but if
you have many jobs to do, a regular calk-
ing gun will be more satisfactory. If hair-
pins with the legs bent ocutward near the
ends, are pushed into the cement on boilers
before it hardens, they provide a conven-
ient means of fastening the wire mesh used
in anchoring plastic insulation.

—Andrew Vena, New York.

Hand Grooving Tool From Saw

Here is a simple hand grooving tool that
will enable you to get into places where a
regular grooving tool cannot be used. As
shown in the circular detail, a piece of saw
blade is fitted to a block, which is provided
with a suitable grip, The saw blade is

locked on two belts by nuts, which also
lock a depth stop in place. The tool is ad-
justed for width by running the nuts in or
out—Charles Lehre, Roxbury, Mass.

Iron Shields Over Ladder Ends
Simplify Pushmg It Up Wau

The difficulty of
pushing a long
ladder up the wall
of a building be-
cause the ends
catch on the siding
or on pieces of
mortar projecting
from between
bricks, can be
avoided by using
these iron shields.
The y are bent
from pieces of ¥j-in. flat iron and bolted to
the ladder rails in the positions indicated.

Valve Spring Makes Good Wiper
For Paint Brush in Shop

_— A wiper to re-

= move excess paint
from a brush can
be made from an
auto-valve spring.
An end coil of the
spring is slipped
over the edge of
the paint can,
as indicated in the
drawing, after
which the brush bristles are drawn through
the coils to squeeze out the paint.

Lubricating Paper Stapler
With a Lead Pencil

If the staple
groove or any of
the moving parts
of an office stapler
need lubricating,
just rub a soft lead
pencil over them.
The graphite in
the lead provides
a good lubricant,
and it will not col-
lect dust and seil
papers and hands like a liquid lubricant.
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TOM-THUMB GARDENS

By Bess Livings

PLAHTE that do not grow

well in dry air of the aver=
age home can be cultivated suc-
cessfully in glass enclosures.
Natural woodland beauty,
tropieal jungles, Japanese gar-
dens and desert scenes are easy
to reproduce in miniature.
Keeping evervthing to scale
and combining plants of similar
types that require the same
temperature and humidity will
simplify the care.

Any kind of container that
can be closed tightly with a
transparent cover to keep mois-
ture in is satisfactory. If the
container has no cover, you can
use a piece of glass cut to fit the
opening, or Cellophane held in
place with a rubber band.

Fig. 1 shows a novel ar-
rangement of a glass house
with landscaped lawn, which
can be made from a small aquarium, or
panels of glass assembled with adhesive
tape, Fig. 4. Sguare-mesh fence wire is
used to form the two porch-side trellises.
Porch posts extend into the ground %% in,,
and airplane cement is used to hold the
roof and floor in place. All tape and metal
paris, including the cake tin in which the
lawn is made, are painted green. Small
pebbles form a drainage laver in the bot-
tom of the tin and grass seed is sown in a
mixture of soil, sand and peat moss. Flat
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slivers of stone laid from the porch to gate
form a walk. Plants with small leaves, and
twigs of evergreens set in the lawn simu-
late shrubs and trees, while tiny vines such
as Kenilworth ivy adorn the trellises and
window box.

A combination of small greenhouse
plants is used inside the house. Begonias,
Alfrican wiolets, lantana, heliotrope and
primrose are suitable flowering types. Co-
leus, philodendron, fittonia, caladium, wan-
dering jew, pepperonia, croton, house ferns
and ivies all have decorative leaves. Small
bulbs such as scillas, crocus and snow-drop
grow fast and produce small, colorful blos-
soms. A carpet of helxine (baby tears) is a
delightful addition.

An interesting glass garden is one in
which native materials from the woods are
used, Fig. 8. Hills built up at the sides and
back, slope down to a stream made from a
piece of lead, bent to hold water and sunk
in the soil. Sand is sprinkled in the bottom
and moss or creeping vines cover the edges.
A few moss or lichen-covered branches
represent logs. Ferns and feathery plants
grow along the sides and rear, little seed-
lings being planted on the hills. Spring
Aowers suitable for such a scene are pot-
ted in summer or early fall and left out-

doors until late November. After slowly

thawing in a cool place, they will bloom
in & short time in glass gardens. Hepat-
ica, spring beauty, violet, early anem-
one, trailing arbutus, Dutchman's
breeches and phlox subulata all bear
tiny flowers; and wood ferns, partridge-
berry, wintergreen and seedling ever-
greens are partiicularly attractive in
moss-covered ground.
Only a few specimens of cacti are
needed to make an attractive
desert scene, Figs. 2 and 5. The
adobe house is a block of wood
with recessed door and windows
painted Mexican blue. Short
pieces of matchsticks stained
brown are pushed into holes at
the house top to simulate rafters,
after which a mixture of plaster-
of-Paris and sand is daubed over
the house. A branched cactus,
resembling the giant sahuaro, a
fow heavily spined specimens, a
small agave or century plant and
tiny elumps of wiry grass suggest
the real desert.
A tropical garden lush with
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ferns, moss, exotic foliage and flowers
also thrives in a glass enclosure. The
swamp scene, complete with alligator, in
Figs. 3 and 6, is easy to arrange, using
greenhouse plants such as fancy-leafed
caladiums, begonias, African violets,
striped wandering jew, ivies and ferns,
together with a few seedling dates, oranges,
lemons or grapefruit, and some moss.

Miniature goardens
mode in jug-
shaped glass con-
tainers are are
ranged with long
tweezers bent
from a piece of
wire, flattened on
both ends to pro-
vide a firm arip

on Flhlﬂ‘ stems

represent bushes, and
evergreen twigs the trees.
Such twigs will root if
the needles are removed
from part of the stem be-
low ground. Budded
twigs of wild plum, Eng-
lish currant, forsythia
and others soon blossom
and leaf out. A tin-foil or
mirror pool, tiny figures,
bridge and pagoda com-
plete the picture. In a
miniature rock garden,
Fig. 9, the mixture of soil,
peat moss and sand is first
piled high around the
edges. If a jug-shaped
container iz used, long
wire tweezers will be

In a graceful Japanese
garden, small sedums
WIRE
TWEEZERS ']
WITH. ENDS §
FLATTENED ]

SOIL, PEAT
MOSS £ SAND

PEBBLES FOR
DRAINAGE

garden soil, peat moss or leafl
mold and sand. The sides are
lined with sheet moss, green side
out, and a layer is placed on top of

found convenient to aid

in setting the plants. Succulents are ideal
for this kind of a garden as thelr roots
require little soil. Select small specimens
of echeveria (hen-and-chickens), aloe,
crassula, various sedums and cacti, some
to stand high at the sides and back, and
some to spread over the stones. Another
novel container for tall, slender plants is
shown in Fig. 10. It consists of a pottery
bowl and ordinary lamp chimney.

All containers should be provided with a
layer of pebbles in the bottom for drainage
as in Fig. 7. Charcoal is sprinkled over the
pebbles to keep the soil sweet, after which
the container is filled one-fourth full of

the soil after planting is complet-

ed, except in cactus and succulent gardens,
which require less moisture. More sand
and gravel should be used in these gardens.
Plants in gardens of this type are wat-
ered moderately. Cowvers should be kept
on the containers except when ventilation
iz needed. If little moisture is allowed to
escape, the garden will not require water-
ing for months. Cacti and succulents pre-
fer dry air so need more ventilation. Most
plants in glass gardens flourish in a tem-
perature of 65 degrees, with plenty of light,

but no direct sun. Tropical plants, cacti
and succulents can stand more heat than

woodland plants,

Flashlight Taped to Screwdriver Illuminates the Work

DECEMEER, 1941

When working with a screwdriver in
dark corners there is no need to chance
misplacing a screw or driving it in at an
angle because of improper illumination.
Just tape a pen-type flashlight to the shaft
of the serewdriver. This will provide illu-
mination right where it is needed and leave
both of your hands free.
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Altered Line-Spacer Stop Permits
Triple Spacing on Typewriter

Sl
#

ThoPLL SRt positich

Yoo

#

LINE=SPaCER  STOP

On some portable typewriters that per-
mit only single and double-spacing of the
lines you can triple space them by al-
tering the spacer stop. The alteration con-
sists of filing away the spacer stop so that
the adjusting pin can be moved farther

back as shown in the drawing.

Piece of Hose With End Notched
Cleans Washing-Machine Drain

For removing lint that frequently clogs
the washing-machine drain, cut long
notches in the end of a length of garden
hose and use this as a cleaning tool. When
the hose is inserted into the drain opening
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with a twisting motion, the notches in the
end will engage the lint and it can be re-
moved by withdrawing the hose.

Slotted Nut Holds Stud in Vise
For Threading
)

When a stud has —
to be threaded at “ﬂ;@‘@k\
both ends, one G .
threaded end can
be gripped in a 0
vise by using a
slotted nut. The e
nut is turned onto
the threads and ”/{\Q{“
then clamped be- :l
tween the vise ] ‘Q_‘] /II
jaws, the slot per- T~
mitting it to be squeezed tightly against the
threads to grip the stud and hold it while
the threads are being run on the other end,

—Fred Scarboro, Galena Park, Tex.

Handle of Glue Brush Kept Clean
By Clipping It to Bottle

To keep a glue
brush from sink-
ing to the bottom
of the bottle and
getting the handle
sticky, just clip it
to the mouth of
the bottle, A bob-
by pin will serve
as a clip, and is at-
tached by pushing
one leg down in-
side the hollow handle of the brush, let-
ting the other leg project on the outside.

fr

BOBEY PIN___]
/i

Loose-Riveting a Hasp Hook

The difficulty of -
re-riveting a hasp
hook so that it will
operate freely can
be avoided with a
sheet of paper.
This is placed be-
tween the hasp
and hook before
clinching the riv-
et, after which the
paper is torn away, thus spacing the two
parts so that they work freely.
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Simple Snow Scooter Is Used Alsn as a Coaster

You can coast downhill
on this scooter, or you can
push it along flat surfaces
with one foot. It consists
of two runners, a short
one and a long one, which
are pivoted together by
means of a hinge., It can
be made of 34-in. white
pine, or even scrap wood
that you have available.
The undersides and
rounded ends of the run-
ners should be covered
with flat iron to provide a
smooth, long-wearing
surface. The iron can be
attached with screws,
countersinking the heads
into the metal. A length
of broomstick serves as a
steering handle, The top
of the steering post also is
bound with flat iron.

i
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Washing Machine Emptied Into Drain Pipe of Laundry

To solve the problem of easily draining
our washing machine, which was not fitted
with a pump for the purpose, I used the
method shown. I removed the nipple just
above the gooseneck on the laundry tub
drain, put in a tee, and installed a sill coclc.,
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A short hose running from the cock to the
washing machine provides a positive drain.
The outlet is convenient in the event of a
stopped drainage system, as the water can
be removed from the tub without dipping.
Also, it furnishes a connection to attach a
water hose to force out material that has
caused the stoppage. Be sure that the drain
hose is long enough to permit moving the
washing machine about.

—Tom E. Dougherty, Torrance, Calif.

Wood Strips Stiffen Stairs

If your base-
ment stairs are
weak and tend to
spring up and
down when vou
walk on them, they
can be stiffened by
nailing 1 by 3-in.
strips along the '
lower edges of the supports. The strips will
take part of the bending strain and add
much rigidity to the stairs. Nails used in
fastening these strips should be staggered
about 10 in. apart to help avoid splitting.
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FRESH AIR ;»
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Turn on the fan and check the unit to sea if there are
unnecestary noises or vibrations that con be removed
before mounting the ventilater and den't forget the
rubber washers under tha nuts of the spacer bolts
used in assembling the ring-ond-baffle unit
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By Hugh Smiley, Jr.

HIS efficient eleetric ventilator is read-
ily constructed from inexpensive ma-
terials, and will provide plenty of clean air
for your darkroom without admitting
light, Figs. 1 and 4. Only the simplest of
hand tools are required, and the only pur-
chases necessary are a few bolts, a small
electric fan and some galvanized sheet
iron, available at your local store.
Referring to Fig. 2, the fan housing is
made from two containers, a 3-qt. oilcan
and a 1-lb. tobacco tin. After cutting
the two cans down to the lengths given,

x ek
SPACER
| STRIPS,
w SOLDERED

the smaller one is soldered over an opening
in the end of the larger one, first drilling
three holes equidistantly for bolts to mount
the ventilator as shown in the cireular de-
tail of Fig. 1. The opening in the end of the
large tin can be eut with a pair of heavy
dividers, first marking the circle lightly
and then bearing down heavily as you
work arcund the line. Keep the cutting
point of the dividers sharp with a file and
you will have a neat hole cut quickly. The
ring and baffle plate on which the fan is
mounted are next. These are assembled
with spacer bolts and nuts, Figs. 3 and 5.
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the DARKROOM

The opening in the ring is best made by
drilling a number of small holes around the
geribed circle and then eutting out between
the holes with a chisel. Note that rubber
washers are used on the bolts on each side
of both the baffle and ring to help insulate
the motor from the rest of the assembly,
and to dampen vibration. The motor is
mounted on the baffle with spacer bolts
also. It may be necessary to drill and tap
the motor base or housing to take the bolts.
Now, you can solder the two-can assembly
over the opening in the ring.

Another 5-qt. container is cut down to a
length of 3 in. for the light trap. This slips
over the end of the small ean, Fig. 6, and
iz spaced from it by means of tin strips
bent as shown in Fig. 2. These are soldered
only at one end so that they may be ad-
justed to fit the housing. Slip the trap all
the way on the housing then withdraw il
about an inch for air space. Plug the motor
in and see if there are any stray noises and
vibrations that need checking. If not, you
are ready for painting. The inside of the
housing, light trap and baffile, as well as the
fan, are given two coats of flat-black paint.
The outside surface of the ventilator was
finished in crackle black over a gray un-
dercoat of enamel,

The mounting problem is an individual
one, although the darkroom door is usually
the most satisfactory. If there is heat in the
adjoining room, and none in the darkroom,
the ventilator will solve the problem nice-
ly. Make this test to determine if your
darkroom is porous enough to allow stale
air to escape. Before closing the door note
how much air is coming through the ven-
tilator by holding a lighted match near the
light trap. Then close everything up as
you would normally, and after a minute
or two, make the match test again, Should
there be much difference in the volume of
air coming through the ventilator, it will
be necessary to install an outlet.

If you find that an outlet is necessary,
it can be made easily from a length of 5-in.
stovepipe with a mounting ring soldered to
it and a light trap on each end. Before as-
sembling it, paint all inside surfaces flat
black. The outlet should be located as far
from the ventilator as possible to allow a
good circulation of air through the room.
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Negative Reflected in Mirror
Is Enlarged for Examining

LL""I':‘ . — EGATIVE
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Miniature negatives, so small that it is
hard to distinguish detail by holding them
up to a light, can be enlarged for viewing
with a concave shaving mirror. Hold the
negative between a light and the mirror,
moving it up or down until the image in the
glass is in focus. The same idea can be used
for viewing miniature color transparencies.

—Bob Hurst, Chicago.

Delayed Firing of Flash Bulb
Lets Photographer in Picture

You can include yourself in indoor flash
pictures by using a flasher button—the
kind used for
flashing a light
bulb on and off.
The flash reflector
iz plugged into a
110-veolt outlet
with the switch
off, the flasher
hbutton is placed in
the bulb socket
and the flash bulb serewed in on top of it.
When everything is set, the operator turns
off the room lights, opens the shutter on
“time,” turns on the reflector switch and
takes his place in the group. The flasher
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button will warm up in about 20 seconds,
at which time the flash bulb will fire. The
shutter iz then closed and the room lights
can be turned en again.

—William Swallow, Brooklyn, N. Y,

Loose Lid on Developing Tank
Held Tight by Rubber Band

The lid of a plas-
tic developing
tank may become
loose-fitting after
the tank has been
used considerably,
and some means of
holding it in place
during the devel-
oping process must
be found. Omne of
the best methods
is to cut a 2-in.
section from an
inner tube and slip
it around the tank and the lid. A slit in the
rubber allows the solutions to be poured
in and out as usual.

Stake Tripod Holds the Camera
For Low-Angle Qutdoor Shots

Convenient for making low-angle out-
door shots, this “monopod” or camera stake
is made from a 12-in, length of 33-in. dowel.
One end is sharpened and the other drilled
to receive a headless bolt that will fit the
camera tripod socket or a small tilting top.
After pushing or driving the stake into the
ground, screw the bolt into the camera or
the tilt-top and fit it into the hole in the
top of the stake,

___.{ft:rr-‘:

____.l=__

% 1»1 %

TILT-TOR " i
THIPOD HEAD = [
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Tank Agitator Powered by Water From Faucet

Water running from a faucet operates
this agitator, which rocks as a pan fills and
dumps itself automatically. The rocker is
hinged to a base so that the weight of the
tank overbalances that of the pan when
empty. The pan is open at one end and is
mounted with the open end high. A spring
under the tank causes a rebound as the
rocker comes down, increasing agitation.

|
|
|
b 1

SPRING
SLIPS SVER
SHORT DOWEL

VACUUM Cup

Spring on Paper-Trimmer Blade Raises It After Each Cut

Older paper trimmers can be given the
safety and convenience of the newer mod-
els by attaching a coil spring to the blade
to pull it up out of the way after each cut.
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One end of the spring is fastened in a hole
in a short piece of flat iron which is bent
and drilled as indicated to fit under the
screws that hold the blade assembly on the
trimming board. A short pin about six
inches from the pivoted end of the blade
holds the other end of the spring. To keep
the blade from swinging all the way back,
another pin is placed at the back to stop
the swing at about a 45" angle.

—William C. Vestal, Redlands, Calif.

{[A flashlight with red Cellophane over
the lens is handy for locating articles on
shelves or in drawers in the darkroom
without turning on the white light.
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Paraffined Egg-Carton Covers
Serve as Darkroom Trays

Coated with paraffin, covers of egg car-
tons of the type shown can be used as trays
in the darkroom. The paraffin, which is not
affected by photographic solutions, can be
melted and applied with a brush or a larger
amount can be melted and the cover dipped

into it. The cover from a one-dozen-size
egg carton provides a tray with inside di-
mensions of about 5 by 6% in.

Flashlight Mounted on Desk Lamp
IMluminates Table-Top Photos

Clamped in the shade holder of a goose-
neck desk lamp, a flashlight is a good
source of illumi-
nation for table-
top photographs.
The regular set-
screws in the
shade holder will
grip most flash-
lights, but if they
should be too short
they can be replaced with longer machine
serews. Mounted in this way, the flashlight
can be raised, lowered or tilted.

—Arthur Trauffer, Davenport, Ia.
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Cnbinet Bench—~828

CABIMET BENCH—898: HNearly 8 ft. long, 27 in.
wide, 35 in. high. 20 drawers—25c.

DRILL PRESS—895: Pipe fittings. Y-in. chuck and
ball-bearing !pindll:. 28 in. high—!&.

BELT SANDER—S579: Heavy-duty type. Angle-iron
framework and a 5 by dé-in. belt—25¢.

VERTICAL SPIMDLE SAMDER—560: Fine for curved
surfaces. Table 10 by 17 in—25c

“STROKER" BELT SAMDER—1057: Ideal for wide
boards. Wooden frame. Table adjustable—25¢c.

WOODWORKING LATHE — 1056: Self-contained
unit, mownted on stand. 4-speed belt drive—235c.

WHY NOT START A HOME WORKSHOP?

Address Plan Service, Popular Mechanics Magazine, 200 E, Ontario St., Chicago

A few hememade machines will enable you te
get into this interesting field. Whether you
want a shop for pleasure or profit, our plans
will give you all of the infermation you need.

22-IM. SCROLL SAW—771: Pipe fittings and
hordweed, Has sewing-machine drive—25c.

CIRCULAR SAW TABLE—?10: Angle-iron
frame. 24 by 38-in. table. 10-in. blade—25¢.

12-In. Band Saw—3836

12-IN. BAND SAW—83&: Smooth running and
sturdy, Cuts 2-in. stock sasily—25¢

Order plans by number and title. Send 3 cents for new illustrated catalogue of plans
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By Alexander Maxwell

Table is elevated with hand
control to feed work against
drill held in stationary chuck

Y HAVING the table travel up and
down instead of the chuck, the con-
struction of the little drill press shown in
Fig. 1, is simplified to the point where all
the parts can be machined completely on
any small screw-cutting lathe. Standard
stock materials are used—namely, the pipe
fittings, bearings and chuck, while the rest
of the parts are turned to size from odd

pieces of steel, brass and flat iron. Any
small utility or sewing-machine motor will
do to drive the press, although it is advis-
able to use a motor of the induction type
having end thrust bearings, if it is to be
mounted in a vertical position beneath the
bench as shown. From Fig. 3 you can get
a general idea of how the parts fit together,
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and how the chuck and
motor are belted to a
central jackshaft en-
closed in the column.
Endless rubber belts of
the type used on wvac-
uum ecleaners provide a
slip-free drive.

The column consists
of a length of standard
seamless-steel tubing at
the lower end of which
a pipe flange is held with
setscrews as shown in
the pull-apart view in
Fig. 6, and in Fig. 10.
The flange is chucked to
the faceplate and the
threads are bored out to
make a wringing fit over
the column. When turn-
ing cast iron, remember
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to take a deep initial
cut to prevent the
hard surface erust
from taking the
edge off your cut-
ting tool.

Machining the
pipe reducing tees
to fit the column re-
gquires care. You
will notice that one end of the upper tee is
turned down to fit squarely in the shoulder
cut of the bearing block, In boring the
tees, center them on the threads rather
than on the outside diameter, It is best to
cut away the first thread completely before
commencing to cut on through to the back.
Before the boring tool reaches the chuck,
stop the cut, turn the work end for end and
complete, After roughing-out the tees in
this manner, take very light finishing ecuts
at high speed to produce a surface that will
slide smoothly over the column. The up-
per tee is held in place with a setscrew
through the back, while a larger one of
brass is fitted in the other tee for adjusting
the table,

The jackshaft must be machined from a
perfectly straight length of drill rod. As
yvou will see in Figs. 4 and 7, each end is
turned down to Y in. in diameter. Fit the
shaft by first turning down the upper end
for the distance indieated, then turn the
bearing block to size and press it in the top
of the tee. After this, the bearing is insert-
ed in the counterbore of the block and the
pulley is fastened temporarily to the shaft.
The bearings should be of the high-speed,
ball-bearing thrust type. The lower end of
the colummn is similarly capped with a bear-
ing block. In turning down the shaft, the
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exact length of the shoulder cut must be
found by a cut-and-try method. The 15&-
in. dimension given is only approximate.
You will have to cut back the shoulder a
little at a time until the point is reached
where the shaft seats perfectly and runs
freely without end play. Every 100 hrs. or
so of operation, the bearings should be re-
moved, washed in kerosene and repacked
with grease.

The threads on the head and the table
bracket should be lathe-cut to make a
wringing fit in the tee fittings. Setscrews
through the sides of the tees lock the
brackets in place. The head, detailed in
Figs. 5 and 9, may be turned from a mill
end of mild-steel rod, or from a piece of
2-in. shafting. Chucking the head for bor-
ing the bracket hole is done best with a
four-jaw independent chuck as shown in
Fig. 8. Start the hole with a drill and then
use a boring tool to cut a force-fit hole for
the bracket. A rawhide mallet is used to
drive the two together, after which they
are pinned. When properly bored and
counterbored to receive the bearings and
the spindle, the head should lock like the
sectional view in Fig. 9. The 1-degree taper
on the lower end of the spindle must be eut
accurately to seat the drill chuck perfectly.
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The chuck, which should be of the high-
speed balanced type, is pressed on the spin-
dle by hand. The preloading nut is screwed
down to provide constant pressure on the
bearings. Tighten it until the bearings
bind, then loosen it slowly until they will
just turn freely.

If your lathe is large enough to swing
the table bracket, drill the holes for the
bronze sleeve bushings with a drill held in
the tailstock chuck. The front bushing is
a press fit in the bracket, while the other
one can be left slightly loose to compensate
for any slight offset in drilling. Fig. 12
shows how the table may be held at the
corners with screws and surfaced, both
sides, on the faceplate. The best way to
register the holes in the carriage with those
in the bracket is to bore one hole first and
insert the rod. Then with one end of the
other rod pointed slightly, pass it through
the bushing and center punch the under-
side of the carriage. The parts for the table
raising mechanism are detailed in Figs. 6,
13 and 14, while Figs. 2 and 15 show how
they will look when assembled. The drill-
rod washer should bear against the shoul-
der of the crankshaft and not the end of the
bushing, so that the acorn nut when tight-
ened will hold the crank in place.

POPULAR MECHANICS
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A power jack for running an outside
farm elevator can be made from a pump
jack by removing the shaft which carries
the gears that drive the pump arms, and
replacing it with a longer shaft shaped at
one end to fit in the knuckle of a tumbling
rod. Two irons to serve as legs or supports
should be attached where the jack is usu-
ally fastened to the pump. These should
be shaped at the lower ends so they can be

Elevator Jack Made From a Pump Jack

bolted to a platform. This is set in place
and firmly staked to the ground with the
jack shaft attached to the elevator tum-
bling-rod knuckle.

—aA. F. Miller, Sabetha, Kan.

Tongs to Handle Long Lengths of Pipe Will Fit All Sizes

In a large plumbing shop where a lot of
pipe is handled, tongs like the ones shown
are used. Especially handy for unloading
pipe, where hands of the workmen are
sometimes injured on burrs left by thread-
ing dies, the tongs are made of two pieces
of flat steel bent to the shape shown and
pivoted together. The jaws are serrated at
the rounded ends to provide a good grip on
the pipe, and pieces of garden hose serve
as handles. In use, the closed jaws are in-
serted mnto the pipe end, after which the
jaws are spread by closing the handles.

Inexpensive Calking Compound

An economical calking compound that
shrinks very little can be made by mixing
equal parts of fine sand into common plas-
tic roof cement. If the mixture is too stiff
to use in a calking gun after being mixed
thoroughly, a little turpentine can be add-
ed to reduce the consistency.
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Multi-Holder for Welding Rods
Assures Ample Supply

Welders who use a simple rod holder like
the one shown can save themselves many
steps as they can always have at least four
different sizes or kinds of rods at hand.
The holder consists of a three-tier case of
plywood, the two upper tiers being bored
near the corners to take lengths of rain
pipe. The lower tier or base serves as a
bottom for the rain-pipe rod helders. A
handle screwed to the top of the holder
makes it easy to carry.

—John Krill, Youngstown, Ohio.

Corrugated Shell on Tank Heater
Speeds Circulation of Water

To increase the efficiency of his tank
heater by speeding up circulation of the

e
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water, one farmer wrapped a piece of cor-
rugated sheet metal around the heater.
The top edge should always be below the
usual water line.

Fowls Kept Off Water Fountain
By Swinging Horsesho

Annoved by
having chickens Al
roosting on the
water fountains in
the poultry house,
one man suspend-
ed horseshoes on
lengths of twine so
that they hung di-
rectly over the
tops of the foun-
tains. Now, when
one of the birds
tries to perch on
the top, it strikes the horseshoe, which
swings back and forth and frightens it off.

et e DRINKING
| FOUNTAIN

Nuts Are Removed From Bolts
With Special Chuck in Lathe

Recently we re-
ceived a large
supply of carriage
bolts that were to
be used on a rush
job. As these are
shipped with a nut
started on each
bolt, the job of re-
moving the nuts was done in a lathe. A
wood cup turned as indicated was chucked
in the lathe, after which the bolts were fed
into the rotating cup to remove the nuts at
a rapid rate.—Arthur Jennings, Derry, Pa.

TEnED WOoD CUP

Bottle Cap Tightens Handle
On Plumber’s Force Cup
When the han-

dle works loose on
your plumbers
force cup, simply
remove it and nail
a bottle cap on the
end as shown. The
sharp edges of the
bottle cap will bite
into the rubber
and hold it tightly.
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Mse your HAND GRINDER
SHAPING and ROUTING

By Richard Hanscom

BY FITTING a small hand grind-
er in this rack, accurate opera- ®

tions such as routing, shaping and
fluting may be performed. Routing

for intricate inlay work, Fig. T, is
done easily, and use of the adjust-
able guide fence assures accuracy

in banding and shaping.

Fig. 6 shows the assembly of the
rack and Fig. 2 shows the grinder |
clamped in it. Five-ply birch is | |
used for the main upright, the back
brace and ends of the grinder clamp.
Slots for vertical adjustment of the
clamping unit are cut in the up-.
right before the pieces are as-
sembled. The length and position
of these slots will vary according
to the size and style grinder used,
but they should be of sufficient i
length to permit the lowering of the cutter
at least 14 in. below the base. This is of
1y in. three-ply birch, which is screwed
to the upright members,

The shape of the motor clamp must be
determined from the grinder dimensions.
The half-circular notches in which the
motor rests are cut slightly larger than
the motor diameter to allow for thin rub-
ber to be glued on the contacting surface.
The unit is then completed by the addi-
tion of thin plywood back and sides.

A metal band with a threaded rod sol-
dered to each end and fitted with a wing
nut, serves to clamp the motor firmly in
place, Figs. 3 and 5. Felt is glued to the
inner surface of this band to prevent mar-
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The third piece connects
the slotted strips and
serves as the puide. A
small notch is filed in
 this puide strip directly
below the cutters to
eliminate any possibil-
ity of them striking the
fence. This unit is fas-
tened to the base with
two stove bolts fitted
with wing nuts. After
ing, fluting, etc., will re- making sure that all
guire an adjustable parts operate smoothly,
guide fence, Fig. 4. This is made of three the entire unit is given two coats of shellac
pieces of ¥ in. brass or iron. Two of these and is smoothed with steel wool. If desired,
pieces are identical, being first slotted and however, you ean use paint or other finish
then bent to fit around the wooden base. instead of the shellae.

Accidents at Double Doors Are Avoided by Buffer Ropes

In passageways of factories,

ring the grinder. Ad-
justments are made by
loosening one of the
nuts and raising or low-
ering the entire unit.

Shaping, Fig. 1, band-
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warehouses and other places
where double doors are used, ac-
cidents caused by having two peo-
ple try to pass through the same
door at the same time can be
avoided by using ropes and buffer
gprings. These are attached as in-
dicated so that anyone opening the
doors must always go through the
one to his right.

—John Brabec, Chicago.

[ Breakage of small wire bits in a
drill press is sometimes due to lack
of speed, Therefore, don’t be afraid
to speed up the drillpress spindle
to its full capacity for these drills.
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Sign painters can turn out
work with the letiering in bold
relief by using this “pen.” In-
stead of ink, the lettering is done
with an inexpensive compound consisting
of equal parts of flour and whiting mixed
with water to form a thick paste. Coloring
can be done with dye powder or show-eard
eolor. In use, the pen is held as you would
a lettering brush, with your thumb on the
plunger to force the compound from the
tip evenly. It is best to keep the tip a short
distance from the sign board, allowing the
compound to drop into place uniformly.
Use only heavy card stock for signs of this
type, as the lettering compound may crack
if bent after drying.

Four-Wheel Steering Improves Shop Truck or Trailer

Providing shop trucks or trailers with
four-wheel steering greatly increases their
flexibility and increases aisle space in
stock rooms and other places where trucks
are used. The first conversion step is to
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swivel the rear axle of the truck in the
same manner as the front one. If the rear-
axle mounting is of wood, it need only be
sawed in two horizontally and a bearing
ring added to each half. Then the two
axles are connected by an
adjustable tie rod, which
is pivoted to the front
axle near one end and to
the rear axle near the op-
posite end. The tie rod
should have a turnbuckle
in it to provide a tracking
adjustment for the
wheels, A metal tie rod
can be pivoted to angle
brackets screwed to the
axles, or you can use
wood and attach it to the
axles with hinges,

{[Sand ash trays, used in
halls of office buildings,
can be cleaned by pour-
ing off the sand on top
and straining it through
a piece of screen.
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Removable Grips to Carry Barrels,
Heavy Boxes and Drums

In factories and other places where bar=
rels, drums and heavy boxes must be
moved about, a pair of grips like the ones
shown will be handy. Made from steel,
they consist of two parts pivoted together,
Teeth filed on the curved portion of the
handle part provide a good grip on the
object to be lifted.

—C. H. Willey, Penacock, IN. H.

Easy Method of Attaching Strings
On Printed Tags

Printers who
have oeccasional
jobs of making
tags to which loop
strings must be at-
tached, will find
this method of at-
taching the strings
a time saver. The
tags are merely
stacked with the
string holes
aligned, after
which a large
darning needle is inserted into the holes.
A portion of one side of the needle eye is
broken away. In use, a string loop is
slipped into the needle eye and the tag
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pulled up over it, after which one end of
the string is inserted through the other to
complete the job. With a little practice, the
strings can be attached very rapidly.

Simple Display Easels for Shoes
Made Easily From Cardboard

One merchant SN
made combined = 1
easels and price
cards as shown,
in order to dis-
play shoes neatly
in his show win-
dow. The cards
were folded and
stapled, and the
style and price of
the shoes were
lettered on the ex-

posed portions.

Metal Edge Soldered to Rule
To Set Calipers Accurately

To aveid errors
when setting a
pair of calipers or
dividers with a
machinist's rule
by having the cal-
ipers slip unno-
ticed, one work-
man soldered a
piece of metal to
the end of the rule. The metal projected
slightly above the surface of the rule so
that a leg of the calipers could be rested
against it. —A. H. Waychoff, Phoenix, Ariz.

MACHINIST 3 RULE

Old Shoehorn Is Handy Wedge
When Ripping Long Boards

Instead of whit-
tling a wooden
wedge to use each
time you rip sev-
eral long boards
with a handsaw,
keep an old shoe-
horn handy for the
purpose. It ean be
flattened slightly
at the broad end.
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I_ WooD FIBERS ACT
LS ~r|N\¢' WEDGES

By W Clyde Lammey

IRE-NAIL sizes within the practical

driving limits of a eclaw hammer
range from a 1&-in. brad to 20d spikes. Al-
though the d-sizes run on up to 60d, which
is a large, heavy spike, nails from 4d to 20d
are the most common. This is largely be-
cause the size, thickness and nature of the
materials determine to a certain extent
the proper type, length and diameter of

nail to use. For example, in joining a 3§-in. *

board to another of the same thickness,
there is little reason to use a heavier wire
nail than 8d and probably in most cases a
6d size would do. On the other hand, if the
same thickness is joined to a heavier piece
such as 2 by 4 or 2 by 6-in. stock, then a
10d nail is best, one reason being that a
greater portion of the length of the nail
will be in the holding piece. Unless you
use them for hooks or hangers you ordi-
narily drive nails into two or more pieces
of wood in order to hold them together.
The first or top piece is, of course, the one
held in place, the other is the holding piece
and a measure of the resistance of the nail
to being pulled from the second piece is a
measure of the holding power of the nail
and also of the strength of the joint. From
this you get the general but by no means
rigid rule that for maximum strength at
least two-thirds of the length of the nail
should be in the second or holding piece
when the nail is fully driven home.

What makes a nail hold? Fig. 1 shows, in
exaggerated details, what happens when
you drive a nail into wood. In detail A you
see how the fine, silklike wood fibers are
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Handle or oxizs of hammer must be at right
angles to the neil as in upper detail, or the
nail is likely to be bent over to one side
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versal wse os fasteners in
wood, being equally effective
in both hord ond soft woods
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bent downward; some
are severed by the nail
point while others are
forced aside. After the
nail has been driven
home the tiny fibers act as
wedges, graphically shown
in detail B. However, only
those which are severed by
passage of the nail act as true
wedges; those forced aside
act on the body of the nail
in much the same way as
wire or rope looped about a
dowel or broom handle and
then twisted tightly. Al-

.

Spikes, 20d to &0d in size,
are wvied for joining heawvy
planks to frame members as

with bridges and culverts

{

You drive this nail inta mor-
tar just like you drive an or=
dinary noil inte wood. It
turns in and wedges tightly

though a high degree of skill in handling a
hammer comes only with considerable
practice, the relatively simple business of
driving a nail is something you do more or
less instinctively like throwing a stone or

ball,

The handle or axis of the hammer

must be at right angles to the nail, or very
closely, at the instant the blow strikes,
or the nail will be bent. See Fig. 2.

146

Cut off the tip to prevent
nail from splitting wood

Wire nails in sizes ranging from
Bd to 20d are universally used for
joining the wood framing for
houses, Fig. 3. The average five-
room house requires approxi-
mately 500 lbs. of nails. In all
work requiring large quantities of
nails, accepted practice in differ-
ent localities will vary the number
used in each piece of lumber. To

be on the safe side most builders

use plenty of nails. Of course,
the kind of wood and its con-
dition has something to do
with the number of nails re-
quired. Heavy planks, Fig.
4, will need additional nail-
ing if they are warped or
“ecupped.” For outdoor work
such as building board
fences, Fig. 9, and crating,
Fig. 11, cement and varnish
or lacquer-coated wire nails
are widely used because
they hold better and resist

'-'/__ =
COMMON WIRE NAILS
| lvu-ng:h I Gouge Driew, in Im:h;:r Apprax. Ma,
Size In. Ma Approx. 10.One Lb.
T T | a5 5/64 76|
—ad | vs | 14| sied | se8
_ad | vy [ 1% 3/32 s
T 1% 121 3/42 271
el 2 1115 7./44 181
7d_| 2% 1% 7/64 161
B FIE 10% 1/8 05
—vd_| 3m | 104 1/8 08
e R 5/ &7
17d | 3% g 5,32 &3
ied | 3% | & 5/31 47
70d | 4 & | a1e | =
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For building board fences on Various types of metal roof- A professional job of erating

country estotes o cements ing call for either a zinc- ml‘r:hnnqh& calls for special
coated nail helds better and coated ar a lead-headed nail nails which have been lae-
does not rust oul to prevent leaks at the jeints quered or varnished

rust. Generally, wire nails are not set into
the wood but driven so that the head comes
flush with the surface of the wood.
Beginning with Fig. 5, there are a num-
ber of special types of nails which are sim-
ply variations of the common wire nail and
are made for specific uses. The mason-
ry nail, Fig. 5, is designed to be driven
into masonry joints. It is driven into mor-
tar just like vou drive an ordinary nail into
wood. It turns and wedges tightly. It
drives easily and holds well The num-
bered nails, Fig. 6, are used chiefly for
numbering screens and storm sash. They
are used in pairs, one nail driven in the
window sill and another of a duplicate
number in the screen or storm sash.
This makes it a simple matter to re-
locate the sash or screen in its respec-
tive window frame at any time. Other
special nails and their principal uses are
shown in Figs. 10, 14, 15, 16, 17, 20 and 28.
Fig. 7 details a method of altering a
nail so that you can drive it into hard-
wood or near the edge of a board with-
out splitting. Simply saw off the point

For picture frames, use a special brad as shown in Fig. 14. Rubber-headed tacks provide soft feet for
small boxes, Fig. 15. Roll roofing calls for @ zinc-coated or o spiral nail, Fig. 16
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Special blued nails
with large heads are
vsed on ploster-baose
wallbeard. The nails
are notehed crosswise
the full length

II:=|-—®

Two lengths of blued
shingle noils are
available, one for
new wood shingle
roofs, the other for
over-roofing

D:'_:H::H-

Casing nails, used for
built-in cabinet weork,
are the same as fin-
ishing nails except
that head is tapered

(— ©

Gimp nails generally
come with oval heads
and can be obtained
in wvorious colors as
desired to match the
furniture uphelstery

®

s

Meodelmaokers ond
cabinet finishers al-
ways have use for
brads, which are
ovailable from 3 to
1% in. in length

[t

Sereen builders wse
two types of fasten-
ers, one o regular
tack with a sharp
point, and the other
a small, wide staple

and then drive with light hammer
strokes. Such an altered nail will not
hold as well, however. Fig. 8 gives
the data on wire nails up to 20d, while
Fig. 13 gives actual thicknesses of the
common wire nails to the 20d size.
Data tables on other common nails
are given in Figs. 26 and 27. Notice
that in all three tables the lengths for
the d-sizes are the same but that the
diameters vary and consequently the
number per pound. In all cases the
diameters given in inches are only
an approximation. Fig. 18 shows two
kinds of blued shingle nails. The
shorter length is used in new shin-
gling directly over the roof boards.
The longer nail is intended for over-
roofing, that is, new roofing over the
old. The casing nail, Fig. 19, is chiefly
uszed by cabinetmakers and is the
same as the finishing nail except that
the head is tapered, or wedge-shaped.
In Fig. 21 is the common brad, which
is simply a tiny finishing nail. Mod-
elmakers and cabinet finishers al-
ways have use for brads, which are
available in lengths from 3& to 11} in.
Two types of fasteners are used in
attaching screen wire to frames, a
small staple and a sharp pointed tack,
Fig. 22, The staple is perhaps best
for general use, although the tack is
somewhat easier to drive. Laying
hardwood flooring and fitting interior
trim ealls for special care in nailing.
The best work requires that each nail
in flooring be driven and set as in
Figs. 23 and 24. Care must be taken
not to set the nail too deep and split
off the tongue of the flooring piece.
In putting on hardwood trim it's best
to drill a pilot hole slightly smaller
than the nail before driving and set-
ting it as in the lower details. This
will prevent splitting the wood.
Keep the face of your hammer
crowned slightly and polished smooth
for easy driving. If the face is rough,
pitted, or if there's a depression in
the center grind and then hone it as
in Fig. 25. These imperfections, even
though slight, can cause the hammer
to glance off the head of the nail,
bending the latter and endangering
your fingers as well. When grinding,
touch the hammer face lightly to the
wheel to avold removing too much
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Ta drive and sat finishing
nails requires €are. In
hardwoed, you drill @
pilot hole for the nail t8
avoid splitting

metal in one spot. Also take particular care
to keep the slight crown already formed
on the face. If a hone is not at hand, you
can use very fine abrasive cloth for polish-
ing the face. The cloth should be tacked at
the corners to a flat, smooth surface, such
as a board, bench top or a piece of plywood.

A trick that carpenters freguently use
when starting a nail in a place hard to
reach is shown in Fig, 12. The head of
the nail is held against the cheek of the
hammer with the thumb and middle fin-
ger as shown. In this way you ecan easily
start a nail any place you can reach with
one hand.

IEE} CASING MAILS, SMOOTH AMND BARBED ROX MAILS
Lengif Gouge | Dio.inlnches | Approx. Ma.
Size I Ma. Approx, ,l to One Lb,
2d 1 15%% 1/14 | 1010
ad 1 14'% ] | &35
d | 1% 14 |  s/e4 | 473 _
5d 1% 14 | 564 406
| 6d | 2 12% 3/32 | 136
7d | on [ aw sz | 0|
8d 2% 1% T/ 64 | 145
R FE 11% 7/ 54 132
10d | 10'% 1/8 94
12d aky 0% 1/8 B8
o hdT A% ) g | el 1 FY
20d 4 @ 5/32 22
-@ FINISHING MAILS The clineh noil hos o tapered point and is
Length | Gowge | Dio,ininches | Approx. Mo. used in making sliding doors ond gates
Size In. Mo. Approx. ta One Lb.
2d 1 14% 1/18 1351
T 1% 15% 1718 507
_Jd___!'.;-_._ __Iﬁ c _5,.-:'&1-'_ 1.7
—%d | W | 1% 5764 500
bl 2 13 3/32 309
7d_|__2% | 13 | 3z | |
Bl | 2v | 12% 3/32 187
o 7 1215 3/32 173
iod | 3 1% 7/84 121
T3d 3 1% 7./84 113
1ed al4 n | 1/8 ?0
70d 4| 10 | /e &2
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Globe Is Held Safely on Funnel
While Cleaning It

Fastened to a stepladder by means of a
large rubber band, a funnel is used by a
janitor to hold lamp globes safely while
cleaning them. The rubber band is fas-
tened with tacks at opposite edges of the
ladder top so that it can be snapped over
the mouth of the inverted funnel.

Sickle-Bar Guard for Idle Mower

After having a
valuable horse in-
jured by running
against the sickle
bar of his mowing
machine, one
farmer wires a
piece of angle iron
on the bar when the mower is not in use.
A steel fence post can also be used.

Angle-Hung Door Hook Swings
Out of Way

A homemade
hook that will
s swing out of the
| T way when not in
use c¢an be made
easily for your
barn door by
bending a piece of
14-in. rod as indi-
cated. The hook is
pivoted inside of the door by means of a
couple of large staples. The space between
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the lower staple and the loop on the hook
permits it to be lifted and dropped into the
latch in such a way that it is almost impos-
sible for an animal to nose open the door.

Finishing Trowel Used as Handle
On Mason’s Clothing Pack

Masons who
carry work clothes
to and from the
job will find that
a finishing trowel
makes a good han-
dle for carrving
them, The trowel
is slipped under
the cord binding
the clothes.

Auto-Hood Clamps Hold Bench
Securely Against Wall

Two auto-hood [——
clamps and a cou-
ple of staples are
all yvou need to
keep vour work-
bench anchored
securely against a
wall. Just screw
the clamps to the
wall near the
bench top and drive staples in the bench
legs at each end in corresponding positions
to take the hooks of the clamps.

Rabbit Guards for Fruit Trees
Are Easy to Remove

Tacked to pieces
of broomsticks or
other suitable
stakes, lengths of
chicken wire pro-
vide good guards
to prevent rabbits
from gnawing off
4| the bark of trees
| during winter
il months. In use,
" the guards are
merely placed
around the trees and the pointed sticks or
stakes pushed into the ground. It takes
only a moment to remove each guard when
not needed during the summer months.

§y FRUIT TREE

L C:HICHE.H WIRE
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SHORTCUTS forthe GARAGE MECHAN ANIC

= PATLH g

P

(1) Te remove a cold patch from a tube, first apply rubber
cement and ignite it. When the flame goes out, you can peal
off the patch easily. (2) A grease gun is refilled with little
trouble if you provide o cop screw in the barrel to let out
wir trapped as grease is forced inte the borrel. [3) One mon
ean rivet a differentiol ring geor en an anvil if en axle is
run through a hele in the bench top next to the anvil to
hald the gear in position while werking

TAFFED HOLE

" — HOLE IN~
BENCH TOP

(4] A chute of Pipa or h.lhiﬂ-g h.lrlning fram the anvil of a
sbroke-riveting machine to a box under it will dispose of rivets,
as they are punched from cld brake lining, and keep them off
the floor. (5) Claim checks for batteries being charged are
kep+ :.u'h.-l}r with their l‘l’.‘!PEt“\-’I’.‘ batteries if Il'u.-'gr are insertoed
inta short lengths of gorden hose, which are fastened to the
battery straps with rubber bands looped around both the
hose and the straps

“1 EXTENSION

(&) Woark charts and other data cards that must be !
handled frequently in o gorage con be kept clean 3
by wiping the honds before picking them up. A
towel slipped throwgh a ring an the chart file bax is
always at hand for the purpase. (7) Trouble lamp an
flexible standard attached to creeper is always at

hand for directing light where needed under car
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Rug Prevents Small Parts Rolling
Off a Workbench

When working on generators, distribu-
tors, etc,, a piece of rug on the bench on
which to place screws, bolts and other
small parts will keep them from rolling
around. The rug is weighted at both ends
with iron rods, which hold it in place and
make it easy to roll up when not in use,

Skid Hooked to Body of Truck
To Hold It in Place

Accidents caused by a skid slipping when
moving a heavy box or barrel down it can
be avoided by hooking the skid to the
truck body. The eye of a large hook is

slipped over the top rung of the skid so
tha

t the hook will engage an eyebolt on
the back of the truck,

Holding Floor Mat Out of Way
While Inspecting Batt

The annoyance
of having a rub-
ber floor mat drop
down in the way
while inspecting
or changing a bat-
tery located under
the floor boards,
caused a mechanic
to improvise this
clamp to hold the
mat out of the
way. The clamp
consists of a wire
hook attached to a battery clip. In use, the
latter is slipped over the mat, which is then
lifted so that the hook can be put over the
steering-wheel column.

Handkerchief Pocket on Door
Handy for Driver

Er—

CLOTW

Sewed to the upholstering cloth on the
inside surface of a car door, a small cloth
pocket will keep a handkerchief within
easy reach of the driver. Such a pocket is
also handy to keep a cloth for drying the
hands if they have a tendency to perspire
while holding the wheel on long drives.

Water Kept From Running Board

Motorists who find that water forms pud-
dles on their running boards where the
fenders join them can avoid this trouble
by drilling %-in. holes near the inside
edges where the water collects. If the wa-
ter is not drained, it is likely to ruin the
paint on the fenders.
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Bracing Your Garage to Remedy Sagging Doors

™

i ~——y
LAC SCREWS. 7 o mr‘?ﬂz’h‘hf

By RICHARD E. BUCK

If your garage is leaning, or if
the doors drag at the bottom, the’
trouble can be eliminated by one
or more of the simple cures
shown here. First, check up to
find what is causing the trouble.
Probably the structure was not
braced well encough when it was
built, or maybe the joists or hor-
izontal bracing members are sag-
ging because of articles stored
overhead on them. If the build-
ing is leaning, a brace at each joist and
stud as shown in Fig. 4 will take care of
the trouble in most cases. First, bring the
structure back to plumb with a block-
and-tackle, or with a jack and a long tim-
ber arranged to push it back. Use Z by
6-in. stock for the braces and spike them
carefully in place. If the structure is
badly racked, it may be necessary to
brace it from the outside as shown in
Figs. 1, 2 and 3. Here 2-in, angle iron is
used as a brace and is fastened to the
corner timber of the building with heavy
lag bolts and to a large concrete block
get deeply in the ground. A decorative
trellis or latticework will conceal the
brace. Where a garage is only slightly
out of plumb and the framework is fairly
strong, a couple of end braces placed as
shown in Fig. 5 likely will take care of
the trouble. Use at least 2 by 6-in. stock
and fit the pieces tightly. In cases where
the garage walls are plumb and the doors
drag, you will probably find that sagging
joists are causing the trouble. They can
be strengthened by trussing with iron
rods as shown in Fig. 5. Two or three !
trusses should be sufficient in a single car
garage, but more will be needed in a larg-
er building. Each truss consists of two
lengths of iron rod, each threaded at one
end for a large nut and at the other for a
turnbuckle. This is used to tighten the
truss. The trusses can be attached to the
timbers as indicated, or you can use plates
with hooks forged on one end to take eyes %
formed on the ends of the rod. ~
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Hand Truck Serves as a ""Hoist”
To Move Heavy Motor

Having no hoist or crane with which to
lift and earry the block of a heavy auto
engine, a mechanic used a hand truck and
oil drum as shown to move the motor. By
pulling back on the truck handles, the mo-
tor was lifted a few inches above the floor,
after which it could be wheeled about the
gshop with easze.

Replacing Ford Crankcases

When replacing a model-A erankcase,
the rear end that seals in a cork gasket,
which is impressed into a groove in the
bottom of the rear main-bearing cap, has

pan on to keep the corners of the latter
to be guided carefully when putting the
from ecatching and breaking the gasket. I
have replaced the crankcases and never
had a gasket break or an oil leak from it.
I cover the cork gasket well with grease
for a distanee of about 2 in. down from the
top on both sides. In this way, the corners
of the pan will slide easily over the greasy
surface of the cork and slip right into place
without catching on the gasket and chip-
ping or dislodging it.

—Robert Brazier, Valley Forge, Pa.

Elastic on Shelf of Rear Seat
Holds Packages and Papers

Papers, books and small packages carried
on the shelf back of the rear seat can be
kept in place easily with a length of elastic.
After stretching the elastic slightly to keep
it taut, it can be fastened in place with
thread or tacks.

Every Craftsman Needs

Whatever your interest—whatever your need—thers are
books described in this new, illustrated catalog that will
help you. A few of the subjects covered are: Blueprint
Reading, Carpentry, Painting, Draffing, Plumbing, Auto
Repairing, Aviation, Welding, Sheet Metal, Gardening,
Civil Service, Machine Shop Work, Electroplating, Spare
Time Money Making, Hobbies, Craftwork.

SEND NO MONEY! JUST MAIL POST CARD!

Write your name ond address on o penny post card and
mail tedayl This big caotalog will be rushed to your
home. Cnly a limifed edition printed. Send nowl

POPULAR MECHANICS PRESS
Dept. 323, 200 East Ontario Street, Chicago

This Free Helper
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Sound-Slide Film

Projector

JYNCHREONIZED with

sound effects, fast
changing slide films are
now made to produce an-
imation heretofore unob-
tainable in slide pictures.
This instrument is a com-
bination automatic pro-
jector, record player and
G-watt audio amplifier.
An impulse is recorded
in the record disk which
actuates the film-chang-
ing mechanism of the
projector with no break
or sound in the continu-

k.

ity of the message being
projected. Recordings
made for this unit repro-
duce a tone signal when
playved on nonautomatic
machines, thus enabling
them to be played also on
manually operated sound
slide film equipment.

The talking slide film
is a series of pictures on a
strip of film synchronized
with a recording of nar-

= ration, dialogue and
sound effects, Changing the pictures automatically, up to
several a second when necessary, the advertising or edu-
cational story is kept alive and interesting,

It can be set up quickly for sales stories as indicated in
photo No. 1. A plug-in connection in the amplifier per-
mits the use of a separate 10-in. speaker if required. Pro-
vision is also made for using a crystal microphone as
shown in photo 2, for narration with silent slide films.
Furthermore, an extension cord with push button is
available for use with nonautomatic bell signal programs
or personal lectures with silent strip films. The rnmp.—tci
and easﬂy puriahle unit is wn in ph 3‘
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MINIATURE PORTABLE

By L. M. Dezettel
ROBABLY the smallest 3-tube broad-

cast receiver ever designed for home
construction, this tiny set employs three of
the new “Miecrotubes” that are actually no
larger than the pilot lamps used in ordi-
nary receivers. All radio parts are stand-
ard, and the tubes, shown in photo C, are
available in matched sets of three, These
tiny tubes require no sockets, operate with
low battery drain and have excellent gain,

The receiver is housed in a simple case
made of cigar-box wood which measures
only 3 in. wide, 3 in. deep and 2% in. high.
It is powered by a small 45-volt B-battery,
and an ordinary 1% wvolt flashlight cell for
the A-battery. The A-battery current
drain is only about 40 ma.; the B-battery
drain is about 134 ma. for all three tubes.
If a 20,000-chm Y4 watt resistor is connect-
ed in series with the M54 P lead and the
phone jack, this drain can be reduced to
1 ma. or less. In fact the set will operate
satisfactorily on a tiny 30-volt hearing-aid
type B-battery of the variety shown in
photo F, if an ultra-compact 2-unit assem-
bly is desired for pocket use.

For local stations a short antenna wire
and a good ground give excellent results,
A rod-type auto antenna may be used for
a bicycle installation, and the set can be
housed in a compact unit in a small 1-unit
case clamped to the frame. When used in
this manner the ground lead i= elipped to
the bieyele frame. On a long antenna, the
little set really steps out for distant stations.

The panel and case are detailed in Fig. 1,
also the simple metal chassis and bracket




MICROTUBE"

for mounting the tuning condenser (Ci).
A simplified wiring diagram of the com-
plete receiver is given in Figs. 2 and 2-A.
The thin copper shield for the detector
tube is detailed in Fig. 2-A; this shield is
made by rolling a thin piece of sheet copper
1 in, wide and 112 in. long around the tube,
and is supported by soldering a lug on a
bracket 1% in. high. A thin piece of fiber
3% in, wide and 1 in. long is also fastened to
the shield bracket to support one end of
condenser (Cz). The holes in the metal
base for the stiff wire tube element leads
are drilled just large enough to insert the
lsain. lengths of spagheiti insulating tub-
ing. Number each hole on the underside of
the base just as shown. These numbers and
letters correspond to the tube leads which
come out of the base of the tubes in a
straight line in the order given, as at up-
per left in diagram Fig. 2, and schematic
circuit diagram Fig. 3. All fixed resistors
are ¥4 watt; the .01 mfd. tubular fixed con-
densers may be either the 400 or 600-volt

{Continved to page 182)
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Locating *Hidden Stations’ With a Loop Antenna
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By Milton J. Hall-W9QXJ

ANY RADIO experimenter can build

this simple direction-finding loop an-
tenna and have a lot of fun with it, and at
the same time learn a technique which may
prove valuable in national defense.

The loop is designed to tune the upper
half of the broadcast band and all of the
160-meter amateur band. This latter band
is the most popular with the radio amateurs
that stage “hidden transmitter” hunts. The
loop, detailed in Fig. 1, may be used with
any commercial short-wave receiver or
homemade short-wave set that has a metal
case and provision for a doublet antenna.
The loop connects to the doublet terminals
of the receiver with a 2-wire microphone-
type shielded cable, the shield of which
must be grounded to the receiver chassis.
This cable is connected to the outer 2-turn
pick-up coil on the loop.

Wound on a light frame made of 14-in.
plywood strips 1% in. wide; the 16-turn
tuning coil and 2-turn coupling coil are
wound clockwise in slots cut in the cross
members, starting from the middle. The
frame is mounted by means of metal angles
on a block of wood which is pivoted on a
baseboard with a bolt and washer so that
the loop block may be rotated. The ends
of the 16-turn tuning coil are connected to
the variable condenser (Ci). The original
loop was used with a "Sky Buddy" short-
wave receiver powered by a genemotor
from the automobile storage battery. Oth-
er receiverg, with different types of anten-
na coils, may make it necessary to modify
the 2-turn coupling coil on the loop in or-
der to insure maximum pickup, this is done
by trial merely by increasing or reducing

{Continwed to poge 184)
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{A) Map for spotting stations heard
ar warkad moy be conveniently
maunted on a roller shade instead
of installing a large map on nead-
ed wall space. Unroll shade of re-
guired size on a table and paint
with warm muciloge; place the map
on shode immediately and smooth
down carefully, working from the
center oul to remove tropped air
pockets. Any remaining blistars
may ba removed with a pin point.
The small magnifying glass on pull
eord, is easily carried fo any point
an map for locating markers

"
A
(B} Extra small sol- .
derigiren for close ﬁ
in midget sels, o\
hearing aids and i .
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cthasisis, and cail ROLLED up SHADE ST
shield mounting L
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(€} Emergency nut
made with solder
casting serves
temporarily
where mechanical

(F) Old tube prong and sock-
et clip used to odd shert -.;_}
anfenna wire to wave meter v

(H) General tester for port. | "

strain is light. able radic batteries N}
Hele is drilled in piece of metal which is supparted on _ 4
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(E) Highly sensitive a.c..d.c. test sef | —— S - e d

for radic and electrical measure-
ments. (G} Quick change plug-in
electralytic condensers for use where
eontinuity of service iz important.
Installed by merely plugging in
standard actal tube sccket
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livers 110 volts a.c., 60 cycles, at 35 watts.

Will also operate small a.c.-d.c. sets from

auto lﬁtterr. /-’:‘E C ;I' M«‘
/ v

Wlireless Phonograph Oscillator

Designed ta |
convert any
standard record
player quickly to
wireless opera-
tion, this unit
makes record re-
production possi-
ble through a reg-
ular radio receiver
without the neces-

_ sity of cumber-
g 11 'i F some intercon-

- — ~ necting wires. It | ]

Housed in an ivory plastic cabinet de- peasures 416 by 2% by 2 in. and may
signed to harmonize with modern kitchen mgunted inside the case of practically alk
equipment, this 6-tube a.c.-d.c. receiver pecord players.

has built-in antenna, 5-in. dynamie speak- e E‘
er and iron-core IF transformers. P P . s
. n Light Circuit
Multi-Speakers on Ligh I8

Realistic movie-theatre sound effects canh

Portable Receiver Inverter Be duplicated 15 the Hotne with this sods

This compact unit permits the operation which feeds a portion of its audio output
of 3-way portable receivers in ears, with- b

)
i §uut “A" or “B" batteries. Working directly |

back into the lighting circuit, Extra EDE‘H:]F.: ot
ers may be plugged in anywhere in the
room or in other rooms on the same meter
cireuit without additional wiring. %ﬁ
oy

Blueprints covering simplified radio construction afd W o,
ticles in this and past issves are available for 25:}
each. Maony popular tested circuits to choose from.
Original detailed parts lists with names of supply !
sources, can be obtained from Popular Mechanics Yy

Rodio Department upon receipt of postage. b é

NEXT MONTH—Two-Band Miniature-Tube Battery Receiver and Phono Oscil-
lator. An improved 3-tube version of the popular 2-tube flashlight battery set. A
switch quickly converts this new receiver into a "wireless” oscillator for playing
records through any radio. Also—A.C.-D.C. Code Practice Set for Large Groups.
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the Winter sport of millions

MERICA takes its pictures when and  Kodak Verichrome Film gets the picture
where it finds them—winter and winter and summer. Knows that Kodak
summer...indoors and out. (Millions of Super-XX Film has speed to spare—so

winter snaps last year.) snapshots indoors at night turn out as
Winter picture takers are getting Splendidly as daytime pictures.
grand results—summertime results. For Step up your picrure-taking fun,

America now knows its film. Knows that  snapshoort right through the winter.

Outedoors tndoors af Wight

Use Kodak Super-XX
Film with Photoflood
bulbs and inexpensive re-
flectors for snapshots at
night. Booklet free ot your
posure errors, lets you get dealer's. Also covers flash
swell snapshots even in pictures. Eastman Kodak
dull weather, Co., Rochester, N. Y.

Winter and Summer—you can always count on KODAK FILM

Use Kodak Verichrome
Film outdoors in winter. [t
brings extra assistance—
helps overcome small ex-
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Magic Plastic

(Confinued from page 8Y)

is charged with static electricity. Friction
against cloth generates the static, and so
heavy does the charge become that, after
a few swipes across a coat sleeve, the
whiskbroom will make a neon spark-plug
tester flash five or six times.

The story of the electric whiskbroom,
the painkilling film, selftightening shoe-
laces, and violin strings that stay tuned,
goes back to a simple stunt of heating or-
dinary sheet Pliofilm to 140 to 180 degrees
Fahrenheit and at the same time stretching
it four or five times its original dimensions.
This increases its strength 10 times, and
gives it other surprising properties.

Stretched in one direction, the film gains
strength only in that direction. Ribbon
siretched lengthwise, and having a thick-
ness of 2/10,000 inch, is useful for weaving
rugs, cloth, shoe uppers, lamp shades, and
evenings gowns. It can be crocheted into
durable, gaily-colored handbags and doi-
lies. When the film is stretched in two di-
rections, it makes a tenfold gain in over-all
strength, Its thickness drops to 1/10,000
inch. It carries an almost constant static
electric charge, generated meostly by the
mere act of moving it about. Reed believes
the heavy static charge may have some-
thing to do with the ability to alleviate pain.

“Tests have shown that it reduces pain if
wrapped around a joint inflamed by arthri-
tis,” he says, “It has a similar effect on cuts
and other wounds; but such application
can be only temporary because the film
seals the wound. But for use during the
period between injury and treatment by a
doctor, the material has possibilities.”

The film has a preservative action on
fruit wrapped in it. It prevents evapora-
tion of moisture but allows the fruit to
breathe. Boats have been equipped with
sails made of the plasticized film. The ma-
terial, which is transparent, very light, and
windproof, stands up well

Reed has an idea for an invisible Pliofilm
airplane trap. Here is how it would work:
An enemy bombing squadron is approach-
ing. Fighter planes above the line of the
bombers’ flisht drop hundreds of para-
chutes made of transparent blue, stretched
film, Dangling from each parachute is a
long, tough cord of the same material. The
bombing pilots fly into the descending
chutes beeause they cannot see them, even
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when only a hundred yards or so away.
The cords can be made with tensile
strength sufficient to entangle propellers
and control surfaces badly enough to bring
down a plane.

Cords and threads are made by a ma-
chine that twists Pliofilm ribbon, heats and
stretches it, then removes residual twist.
The cords can be made soft or hard, and
slightly elastie; solid or in the form of a
tube; as fine as a strand of spider web or
as heavy as spaghetti,

The static-generating ability of the
thread makes it useful for whiskbrooms,
dusting brushes, and air filters that trap
dust and pollen. The thread has a tendency
to shrink back to its original length. Plio-
film shoe laces, to take one example, are
tied in the usual way, and not too tightly.
During the day they become, not looser as
ordinary ones do, but just enough tighter
to make them hold well. The lace material
also can be used for caning chair bottoms.

Plasticized Pliofilm tennis-racket strings
become tighter instead of looser, and give
the racket a lot of snap. Selftightening
thread is used for decorative and reinfore-
ing windings of racket frames, and for -
binding handles of baseball bats, fishing -

rods, golf clubs, and hand tools. The bind-
ing is unaffected by oil, water, acids, and

alkzalies. The shrinkage is caused by heat,
vibration, and sudden shock.

Even music has not been overlooked., An
ordinary violin string, quickly tuned, soon
loses its precise tension. A wiolin string
made of rubber hydrochloride may require
one and one-half hours for tuning, but it
will remain in tune indefinitely.

Stretched Pliofilm ribbon and cord can
be used in craft work. A basket woven
rather loosely can be placed in hot water
and shrunk into shape over a form. Auto-
mobile seat covers, cushions and carpeting
made of the material wear well Lamp
shades are woven and formed to various
shapes by heating and shrinking.

Reed foresees silklike stockings that will
withstand soap or ordinary chemicals, that
under the heat of the body become form-
fitting, and that can be made runproof. He
anticipates sport shoes woven of his ribbon
or thread, having latex-sponge insoles that
pump cooling air around the feet as the
wearer walks.
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LABY SALES TEL
WAL (A
ABOUT HEALTH

HAT'S going on in the motor of your

car? Why are some cars sluggish,
hard to start, slow on pick-upr “Plug-
Chek,” a new service for car owners,
reveals wital facts about engine per-
formance.

The new, scientific Auto-Lite “'Plug-
Chek'" Indicator helps show youwhether
your spark plugs are operating
efficiently —or whether they are
wasting gas, robbing your car of
power., Check wyour spark plugs
against the Auto-Lite *‘Plug-
Chek' Indicator. The color and
condition of the “business end”’
are revealing indications of what's
happening inside the motor.

—

AUTOFUTE Sennxe

DECEMBER, 1941

Stopfora** Plug-Chek"" —atany Auto-Lite
Spark Plug dealer™s. Replace faulty plugs
with ignition- engineered Auto - Lites.
You’ll discover they make an amaz-
ing difference in engine performance.

THE ELECTRIC AUTO-LITE COMPANY
Toledo, Ohio » Merchandizing Divivan - Sainia, Onatario
|k - - . Ausio-Lite Engi=
neers, through
countless tests
and experis
ments, have
developed the
amaring Auios=
Lite ""*Plug=
Chek""—a mow,
mOney-saving
service for
motorists.

PLUGS
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Gas Bags on Patrol

(Continued from poge 53)

bag with its gondola suspended beneath in
various kinds of weather, mooring to per-
manent masts or to one attached to a trac-
tor, and all the other fine points of Aving
a blimp.

Director of the Goodyear training course
is Karl L. Fickes and one member of the
ground school faculty is Ward T. Van Or-
man, internationally famous free balloonist,

Among the newer developments worked
out by the U. S. Navy is a method for tak-
ing on water ballast at sea. As the blimp
grows lighter through consumption of fuel,
the pilot swings down within 100 to 150 feet
of the water and lowers a hose. At the ex-
treme end of the hose is a small scoop made
of metal. It is three inches long and only
an inch wider than the hose itself, to lessen
drag. Twenty-five feet up from the scoop
is the “fish," a streamline cylinder shaped
like a blimp and carrying an electrie pump
inside. The “fish" is 22 inches long, eight
inches in diameter and has tail fins to keep
it from spinning in the water. The *“fish”
skims along the water or jumps out like a
porpolse, but the scoop is heavy enough to
trail beneath the surface and stay directly
in the ship's wake. Thus the blimp can
pick up water at eruising speed in a few
minutes, no matter whether the surface is
rough or smooth,

Taking on fuel is accomplished in a novel
manner. Informed by radic that the ship
approached can spare some gasoline, the
blimp pilot drops on the ship's deck two
rubberized fabrie spheres connected by 14
feet of rope. One sphere, the smaller, is an
air-filled buoy, the larger, about three feet
in diameter when filled, is the fuel bag.
The surface ship fills the fuel bag, then
drops both bags overboard. The airship
flies over the bags, drops a hook between
them and retrieves the bags, then pumps
the gasoline into the blimp's tanks,

Sick or wounded men ean be rescued—
taken off surface craft—by means of spe-
cial gear that also may be emploved for
picking up supplies or transferring erew
members at sea. A cone-shaped rubberized
fabric bag, ten feet long with a diameter of
214 feet at the top, is lowered 50 feet below
the airship by cables, two in number, with
rungs across them to form a ladder. Half
of the cables consist of heavy extension
cord to dampen the effect of wave move-
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ments. On top of the cone is a wire mesh
cover which allows the water to pass
through and which is strong enough to act
as a platform, supporting the man, As the
cone is filled with water, the airship drops
enough ballast so that the “mooring mast”
is only half submerged, making for stabil-
ity even in a high sea. The airship then
may either shut off the engines, or remain
under way with engines running slowly.
The surface ship sends a small boat along-
side and the transfer of crew members or
supplies up and down the ladder, or by
wineh, can be effected. In the same man-
ner a sick passenger may be picked up and
hurried ashore. When the blimp is ready
to leave its anchorage, the cone is tripped,
spilling the water and the crew hauls the
gear up by a line attached to the bottom
of the cone,

If a blimp wishes to remain in a certain
area without using fuel, either to employ its
listening devices against submarines or to
make repairs, it drops a newly devised sea
anchor. This consists of a flat metal disk,
or a steel ring with a fabric center, which
is dropped into the ocean at the end of
200 feet of cable, with a small buoy to keep -
it afloat, and a weight below to hold it sev-'
eral feet below the surface. The eable is
attached to the disk by a three-point bridle
to get correct down pull and to facilitate
lifting the anchor when desired. Landing
on the sea—in calm water, of course—is
possible when fotation gear is attached to
the ear, or gondola, or when the car is built
watertight. The car floats on the surface
with some anchoring device holding the
blimp. i

With the aid of these devices, a blimp
could go out with the fleet for a month,
perhaps several months, picking up ballast
and fuel once or twice a day and changing
crews every 24 hours. Thus it might be
employed for reconnaissance, convoy work
or as a listening post. Even alone, a mili-
tary airship might operate away from its
base for months at a time if need be, pick-
ing up fuel and supplies from surface ships,
while it kept watch for enemy craft ap-
proaching America’s shores,

f[Sce index, page 4-A, to find where to buy
articles described in this magarine, Say
You Saw It in Popular Mechanics,
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NO. 82 ERECTOR
Crammed with exciting electric
features. Whistle, 110 Volt re-
wversing electric engine, with auto-
mobile-type gear shift. Electric
lights, Electro-magnet 5o power-
ful it grabs up steel girders before
it touches them. Contains total
of 15 pounds of up-to-the-minute
parts for building bascule bridge,
giant Ferris wheel, magnetic
crane, oil drifling rig and many
other whiztling, engine driven,
electrically lighted engineering
marvels. Builds over 100 models.
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Built with Mo. 95
Eracior Sat

P. 5. When in
Hew York City.
wisat the Gifbert
Hall of "
Fiftls Avenus at
T8h Btrest, snd
woe the complete
exhibit of .
ror, American
Flyer Trains,
Gifbert Chemis-
try Sets and
vt bt Gl berrt S -

HELLO BOYS! Look at all the fun and

dction you get with my new Erectors

It"s colossal, bovs . . . that towering Erector army training para-
chute jump. You build it yourself. Piece by piece—with your cwn
hands—you fit the long gleaming girders together—attach the
rigging for the four parachutes—and install the powerful Erector
reversing electric engine . . . And now for thrilling fun. Give the
action signal by blowing the Erector whistle . , . throw your
engine into gear and your parachutes are holsted up and up until
they strike the release mechanism. Then, like a flash they plum-
met downward —unfold —and lasily float to the ground.

Mow get a load of that mighty Ferris wheel. It whistles—

twinkles with light—operates in either direction at slow or high
speed.

You can build hundreds of spectacular, realistic mechanical
marvels with one Erector set. And how the Erector electric
engine makes them buzz with action] See my new All-Electric
Erectors at your nearest toy store today. Teke Dad along.
A, C. Gilbert, President.

i . Tha A, C. Qilbert 608 Erector
big 24-poge lllwitrated Co., Bonuare

book, ™ Action Mew
.:’hfm.'. Ll il it o (HPP ARG SR TR TS

Boys, getting this book is &
eaciting o golng te the VM. .......ccsospmnmemmmraspasscsaincas
Crwer 100 Mhsstra-

tiosw ing all of the mew  Beresk. .. .....cccisrrpasnrnasnrsagassisens
%m DEW  Bevest. ..icicieee +
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Movies That Mimic Life

(Continued from poge &%)

The problem of creating an illusion of
depth on the screen is still to be solved.
Clever backlighting in some current pic-
tures makes the actors stand out from their
backgrounds and is a partial solution, but
what the experts want is a three-dimen-
sional effect so perfect that birds flying
toward the camera would, in the theater,
appear to almost fly out over the heads of
the audience.

Optical glasses or red and green glasses
that have been worn by audiences in some
three-dimensional experiments don't seem
to be the answer, A Russian system that
seems to have promise is now being stud-
ied, In this arrangement, stereoscopic film
is made by means of reflecting mirrors,

“ 4".’-"1 Cine B f “I-'

This realistic tank was built in a studio shop

through a single camera lens, and the two
images are superimposed in projection.
This has been tried before, but the Russian
system also includes a perspective grille,
set up in front of the sereen, that consists
of 30,000 copper wires so fine that they can
hardly be distinguished. The stereoscopic
images, projected against the grille, are
supposed to give a true illusion of depth,.

Because of technical difficulties most
cameramen shoot scenes with their lenses
practically wide open in spite of the fact
that this gives them a very shallow depth
of focus. In the past they have made a
virtue of this by focusing first on one actor
and then on another as a means of direct-
ing attention to the character who is speak-
ing. The rest of the scene is out of focus
and fuzzy.

The new method of coating lenses with

transparent material in microscopic layvers
for the purpose of allowing more light to
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pass through the lens instead of being re-
flected from its surfaces, plus the new “high
speed” films, plus the penetrating light
from twin-arc broadside lamps, now per-
mits a cameraman to attain a practically
universal focus in which objects close to
the camera as well as objects hundreds of
feet away are all equally sharp and clear.
This new technigue is demonstrated in
R.K.0.'s “Citizen Kane,” a picture in which
many scenes were shot at a camera aper-
ture of f 16 instead of the more usual f 3.5,
The result is that for the first time the
motion picture camera sees a whole scene
with the same depth of focus and clarity
that the human eye sees it. In this picture,
for the first time, audiences see the ceilings
of some of the sets. Most Hollywood sets
have three walls and a floor but no ceiling
and the ceiling space is taken up by lights
pointed down into the set. In this picture
the cameraman wanted to shoot upward
from the floor for some scenes, so muslin
ceilings were constructed and the overhead
lights were moved out to the sides,

So-called “trick photography” plays an
important part in picture making because
by the use of miniatures and the projection
of motion pictures on a sereen to form the
background for action in front of the cam-
era, effects that are too dangerous, too ex-
pensive, or impossible to obtain in real life
may be created. Most such tricks of the
profession are secret but one device re-
cently patented is a “water ripple and wave
illusion machine” by which Warner Bros.
are able to create on a background screen a
perfect reproduction of sunlight sparkling
on the ocean, the action of waves, and sim-
ilar effects. The same studio recently built
a revolving mountain in one of its sound
stages. The mountain has six sides, each
showing a different scene.

The same technical skill that has har-
nessed light and sound for your entertain-
ment is turning its attention to the prob-
lems of defense. One cinema photographer
is using all his spare time to create a new
and simple photographic system for strip-
ping the weil from camouflage. A sound
engineer is hard at work on a revolutionary
aireraft detecting and sound ranging sys-
tem and other experts are tackling similar
projects that may play their part in mod-
ern warfare,
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MNo. 2 in a Series of Menager showing
EBow Anlar betps i the Defense Program.,

Every mechanically-minded American
thrills with justifiable pride at the
achievements of the nation's engineers.
and craftsmen in building mighty
y I weapons for defense, This Wrighe

Cyclone 14 that powers the famous

' Curtiss Dive Bomber is a rtypical
example—a 14 cylinder double-row

i 1700 HP radial-type air-cooled engine.

Other engines of the Wright
Aeronautical Corporation power
Navy Trainers, Army Tanks, Boeing
Flying Fortresses, ,and the huge
Douglas B-19.

Usvarying exactness for absolute

dependability is the keynote of
Wright production—to insure safety
of pilot and equipment and to main-
tain the reputation of Wright engines
for unfaltering service through
millions of flying miles year after
year.

With precision and production as
the goal, America is building an
impregnable defense. We are proud
of the many helpful ways Atlas

machine tools are serving the nation,
The Atlas Lathe is in regular use in the materials resta
ing laborataries of the Wright Aeronautical Corporation,

ATLAS PRESS COMPANY

KALAMAZIOO, MICHIGAN

@is»”  LATHES - DRILL PRESSES + ARBOR PRESSES - SHAPERS « MILLING MACHINES
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Adventures of the Deep Sea Fishermen

(Continved from page 31)

The radio has saved a number of fishing
vessels and their crews, although many
emergencies are so unexpected that the ra-
dio ig of little use. Calling for help doesn't
save the day, for instance, when a fire
breaks out. The crew must fight the fire
unaided or the vessel will be lost before
help can reach them.

Once a short circuit in the wiring started
a fire on the tuna fishing boat, Yankee
Clipper, but no one knew it because the
boat was anchored off a desert island and
the erew was all below asleep. A couple of
them woke up when there was a crash on
deck, and got up to investigate., The ship
was afire and some extra drums of fuel wil,
on the after deck, were glowing in the heat.
The whole erew fought the fire and finally
got it out before much damage had been
done aside from that to the deckhouse. The
flames had burned away the rigging, re-
leased the boat boom, and it was the crash
of the boom on the deck that had awakened
the men. The wvessel would have been
doomed in another 10 minutes but it stayed
at sea and fished for another three weeks
before returning to port.

For both the live-bait boats and the
purse seiners, sharks are one of the chief
dangers. On a live-bait boat the men fish
from metal racks outside the rail and just
above the water, Hungry sharks are apt to
snap at their rubber boots, so they have
to stand back against the hull. Barracuda
sometimes jump into the air after bait that
is being thrown from a vessel, with such
force that they may land on déck and knock
down anyone who happens to be in the way.

The great whale sharks of Lower Cali-
fornia waters, weighing up to 20 tons, tan-
gle themselves up in the great tuna nets
and may do thousands of dollars worth

of!
damage in a few minutes. The main desiri\

of the fishing crew, once a big shark has
trapped himself, is to get him free at once
and unharmed. If the shark dies they will
have the long task of eutting him up and
getting him free of the net piece by piece.
One way of getting him loose is to tie a
line to his tail and then tow him away. If
he is too tangled up for that, one of the
men climbs onto the shark's head and with
a long knife at the end of a pole saws the
net free in front so that the shark can
swim out.
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A tuna net costs something like $6,000
and one crew thought that a big shark had
gotten away with their net for good. The
great animal, tangled in the meshes, dove
for the bottom and carried down the entire
net and a 20-foot skiff that was lashed to it.
The fishing vessel cruised around but not
a sight was to be seen of the shark, net, or
skiff. Three hours later the shark finally
worked himself free and the skiff and
cork-buoyed net rose to the surface again.

There is always a chance, after a purse
seiner has captured 50 tons of fish or more
in its net, that the school will sound and
drag the seine and the skiff attached to it
under water, The gear always floats up to
the top again after the fish escape, of
course, but there will be no more fishing
for a day or two because the net must be
overhauled and repaired before it can be
used again.

All of the big sea boats are now owned
by citizens of the United States and in the
past, before this was true, some newspapers
speculated as to whether some of the tuna
clippers might not be converted into mine
layers and used against the United States
in case of war. The fact is that the fishing
fleet will be used to protect the country in-
stead of to fight against it.

Thirty purse seiners have already been
taken over by the Navy and are being re-
fitted for duty as mine sweepers and anti-
submarine-net tenders. Small caliber guns
are being mounted on the erstwhile tuna
clippers and depth bomb chutes built in
the sterns. The British fishing fleet has im-
portant patrol and mine sweeping duties in
the present war and today, on both coasts,
American vessels are being prepared for

i r service.
5)133 ce.,

Cold/Resistant Syn
Will Not Harden in Sub-Zero

Synthetic rubber that will not harden
and become brittle even in sub-zero tem-
peratures has just been announced by the
du Pont company. It promises to be highly
valuable in the manufacture of airplanes
which encounter temperatures as low as 70
degrees below zero at high altitudes, and
in automobiles which must be driven in
d0-below temperatures during winter.
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Here's guick relief from the paralyzing effeces of cold weather
on cars using old, worn-out, inferior quality spark plugs—
new Champion .";}'Jurk Plugs!

Old plugs—spark plugs that have been in service 10,000 miles
or more—invite trouble, Carbon encrusted insulators, burned
electrodes and compression leakage rob all spark plugs of their
efficiency. This results in hard starting, run-down batteries,
poor acceleration and loss of power and speed. Economy of
operation disappears. A new set of Champions will ward off
these winter driving ills, and give you that imperative extra gas
mileage required by our national gasoline economy program.

THE CHAMPION SPARK PLUG FOR YOUR

MODEL 37758 ‘r.JE-aM!J.-n"-_'I:' MCDEL

P — LT PLYM. |
Al CutH

F.'PHTI..AC

L2 j R TUCE

Vil | Y| 5 o
o] 1 - BAKER
| 7 |HR

YOUR CAR MAY REQUIRE A& HOTTER OR COLDER TYPE THAM MORMALLY RECOMMENDED—IF IN DOUBT CONSULY YOUR DEALER
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“WE’LL FIGHT "EM
WITH FILES!”

@ & & Which is another way of esaying that
millions of files in the hands of millions of patri-
otic workers are doing a tremendous bit toward
National Defense—on ships, planes, tanks, trocks,
guns, shells and what not.

Above, for instance, you see one of
four hand-filing operations emploved
in the making of 3-inch anti-aireraft
thells. The file is a Nicholson.

For speed and accuracy, the
surest, smoothest, sharpest cut-
ting and most uniform files are
needed. That’s why each week
hundreds of thousands of Nich-
oleon and Black Diamond files
are “entering the service™—in
both manufacture and upkeep
of defense equipment; in indi-
rect defense activities—mining,
Inmbering, manufacturing, ete.
Available through mill-supply
or hardware houses.

NICHOLSON o,
FILES (oo -

HEE TECHMICAL BULLETINSE on any
of thase spacial-purpose files for: Stain-
E“ﬂ““ DfnluETn:lm Iﬂﬂ!l' ;uutqldr
asti e Cas & Mal
Sheir Tocth and Lathe Ml =

NICHOLSON FILE €O., 22 Acom SL

Providence, R. L, U.5. A
fdlan Comadion Pland, Port Hope, Onk )
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Shde, Brother, Slide
(Continued from page 43)

The first of the action maneuvers which
should be mastered by the average skier is
the “double stem,” or “snow plow"” stop.
“Stemming” simply means turning inward
of the point of a ski. To accomplish the
double stem stop, turn the points of both
gkig inward until they practically meet.
Your body should be in a erouched posi-
tion, your ski poles clear of the snow and
behind you, and your weight in vour seat.

The double stem is also used to decrease
speed without coming to a full stop. In this
case the skis are not turned inward as
much as for a stop. The more the ski points
are turned inward, the greater the decrease
in speed. When you have decreased your
speed sufficiently, it is simple to come out
of the double stem by bringing your skis
back to a parallel position. Through the
use of the double stem a speed of 60 miles
an hour can be decreased to four or five
miles an hour,

Another maneuver which utilizes the
double stem technique is the “stem turn.”
In this case, one ski is turned inward more
than the other. The ski opposite to the
direction in which vou want to turn is the
one which is turned inward at a greater
angle—if you want to turn right, the left
ski is turned in more sharply. In making
a double stem turn, the weight is more
heavily on the outer ski. The double stem
turn is used when you wish to decrease
speed and turn at the same time.

If vou wish to turn with only a slight
decrease in speed, you should use a “stem
Christiania.” This is accomplished as
though you were riding on one ski and
steering with the other. The shoulder op-
posite to the direction of the turn is thrust
forward. Turn only one ski, keeping the
turned ski slightly forward.

The “pure Christiania™ is a still faster
turn than the stem Christiania. The skis
are not turned inward at all, but are kept
perfectly parallel. The twisting motion
which generates the turn is given from
above the waist. To turn right vou swing
vour left shoulder sharply forward; to turn
left the right shoulder is thrust forward.
The body is bent slightly at the waist and
the normal ecrouch is maintained. The
Christiania is also used by expert skiers as

(Continued to page 173)
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if yourea PIPE SMOKER
you may.. like ERICSSOWN...

- Make a Dr

Deep in their hearts, many pipe smokers
feel that they're missing something by
way of fine tobacco. ... If you're one of

these many, why not do a little “discovers
ing" on your own? Very likely, Peper's
Pouch Mixture will be a real find. Mr.
W. E. Anderson thinks so—he says: “It
has what it takes to make a fine tobacco
. . mildness, aroma and body." At your
tobacconist's for only 25¢.

LETF ERICSSON sziled from Norway in the year 1000,
Hma’mrggfnr Greenland, was blown off his course msrd'
discove an America qf Fuxuriant _.fmm and grains.
DISCOVERING YOUR TOBACCO is so0 much easier!

If your dealer c-nnot supply_you, send 23¢ for a serviceable silk
pouch filled, to Pouch Mixture Division, 717 . First Sc., 5t. Louis, Mo,

CHRISTIAN PEPER St.Louis
CFine “Tolbaccor Since I852

new 2595 | REAL ENGINE VALUE

The G. H. Q. iz & ministure gasoline engine
that really ope rated. Ower 15,000 sold in
the last yvesr. Now is your chanee to bay
the New Fmproved 1942 model kit for $5.05

Absalulely complefe with enil, condenser,
pheg, Instructions, ete, Onoly o 8 nvtvrlrlwr
meéeiled, For bopts, planes, midget cars, oto,
All parts guarantesd. Send only £l.— Shipped
Clolleet O, rl- I3, pame dop, Send for .P.‘I;h.h

i p R
Iierature or fe for Jumbe colelog and chrfee of
Jree wir Jw OF ErlEion i,
GHQ HﬂT'ﬂIHS, I]lu'l. B, 40 Exat 21 S5t., New York, N. Y.

H!l: Elm_;ﬂ;*ﬂ..nér; \lel\lﬂ: 1I|ud lenilhvor Eane. FREE_ JB_Pu.ge bnnk

Bat
' I’!‘ﬂiiiﬂl: m&chkiaem ill. nnr 1h||u|l|l.11:||1|: up o

S i b sl Big illustrated book gives complete

an-ll m:l.!ul! Gntisfaction guaranieed or advance news on new American Flyer

o 1: {n your opportunity to gt one b & “Choo-choo' —first device that accu-

I':EER 3"""‘:“ I.,:ﬂ ,ﬁ’“ﬁ'{’“;}:",ﬂw{,n_“"”"‘;ﬂ rately reproduces the stirring sound

: s shipsmaents send deposit of §2.00 effects of real trains. Choo-choos are
IIII:IIB PRODUCTS, 211 Jeos. Campau, Detrolt, Mich. so realistic they change tone and

BRUSH PLATING OUTFITS S, dap throsted o choo whes
. far autoparts, reflectors, faucets, blcycles. . I ing choo-choos at high speeds. Can be

Mo tanks necessary. Free particulars. hegrd 100 feet. Book also de-
GUNMETAL CO., AVE. M, DECATUR, ILLINOIS i, M Wl e Tocemibivon.

ail pick- N unloader car,
BUILDERS - BUYERS - ONNERS hiullaesa-ourmli ity and. othes

) Send 25c for this Big Book Today acular H pon
Owey B3 puges) Beautliully Pristed and mumu.uli":rr.h Bug: St f“tm':-' WL e i
u -I'I- lllﬂ-l lll U-‘I.dn:qlnhnn *Kﬂl thh::li o [ | m‘t card to American H]I'ﬂ' Trlll'll-,
mind at |owest Evary e Ercctor ware, MNew Hawven,

“ﬁﬂh o, Tkl I"t"‘""""l.rrl.lu.!.| Wis. p Connecticut. o i

LA N FOR MINE NEW JiM DANDY Wi R s
S TRAILERS Ready e A b WA s
PLAN CATALGE u“-ﬁﬂl:;irﬂ AmrToes TRIME naw sdeks Intuting § Ol L Srate........

|| iimta houss trader T‘I-' anmp. ol wikiiy trailers. Bovh 10c (b T.H)
s Calabog mh,u” W DAMDY, BOX 1354, WALSAL, WIS,
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INDUSTRY IS TURNING TO ARC
'w:Ln:NG. All over the ﬂnu“trl' aro
welding i galning new prominence
through ita incrensed production sapeed
a8 compired with olther methods of
metal  fabrication. Construction ia
ensier and faster; the finished work ia
stroager aml more economieal, Profit-
able repair and maointenance work is
ensy to get . . . jobs may ha had for
the msking. With Habart "'Simplified”
Are Welding yvou ean enaily make $150
to E300 profit monthly and poy for
your welder out of exirn profita, Write
for details.

RBREMOTE COMTROL is standnrd eguip-
mert on Hobart Welders, This fenture
leta vou control your welder at the
work, saving time, labor snd moDey.

EASY OPERATION enables you to weld
faster with the right current for every
joh. 1,000 combinations of welding
heat ‘ll.il- vou the exget voltage apd
amperoge for all kinds of work.

“PAYS FOR ITSELF" TERMS let you
own your ownd welder with practically
no actunl cash owtlay. Eosy monthly
installments let you pay for it with
extra profits.

“EUILD YOUR OWN" WELDER with a
Hobart generator, used auto chassis
andl engine. This portable wonit
lats vou operate apy place, es-
pocinlly on the profitable outaide
jobs. It saves you from 3300 to
E5000 Mnil eoupon for detoils.

@Hnam

. 1
B STRIAMUKLIA GAS DRIVE

Pays-for-itself
Terms

BEROVE IT
DN VoL One of the mmfd s Lorgast
 pivw wook! B e

HOBART BROS. CO.,
Box M-1321, TROY, CHID
Tell me mord ahoute—
O Electric Drive
Are Welder

O “*Build Your
Own'' Welder

O Complets Gas O AC Translormer
Engine Drive Are Welder

[ Check here if you want this free ook
that tella you nll aboul big pny aro
walding johs.

Mam®. « s ++ s+ +

Address. « 000

O Check here !I'ur iarE
Welding Trade Bchaaol.

Inforrmntion on

the Hobart Arc
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TestsEw
% From 100 to 550 Volts

A roal mecessity for eleotri-
clnna and home because 1t has
10l u=es, Equipped with a

M enn Hght which tell= Instantly

where trouble ligs In slectric

cirewlts, fuses, cul-outs, motors,

“;j”' radios, all kinds of elecirlc ap-
Elee= pliances, ewe. Tells A, C. from
kil ¥, ., Far guperior to ordinary
:'r-“ clumsy test bulh, Foungaln pen
Pest= glae with cilp for carrying in
pald vest pocket. Lifetime guarasntee.

PATENTED — st

FG. A
BP0 @ Lo BRAGH M. TR

SAVE! o

PRECISION BUILT HOME WOOD-
WORKING MACHINERY NOW AT

LOWEST PRICES!

Better bwilt for deavy dviy work just
bika this new streamlined Hlue Sar Laibe
Te's n big bathe, 45" strusiursl sisel bad.
BT ool rest.  Sealed bhall besrings. 4-
Fiep Palley, V-Bali and dosens of otber
fine featares pll at ::-.ulu low pricss. A

gomplesn lina of secessories, too. Wriks
I.LII.1. wgulpment . . - Lke hlnd 'nu v mlwayae

md.p for big Blus Star Beak 6l peecialan b
i i0 pwn. HBes ithe mooey-eaving prices.

BLUE STAR PRODUCTS, 612 Rock St., Fuirficld, lowa
BIG MONEY Assembling

NEW BOAT!

Binks big monty om each 30-0h, Maad HT-TAK you
sasily spermble al Boms from complale “ewl-boedl”
Kl il smasing LOW COST! Esaworihy. ?ulnl
Snappiesl thing aBest  {Complela Hailisg Riz
low collura exirad Also 3 other portable .u-euH':-
puil models ANIDF 3 porlable outbesrd mator, mail,
gars modele. Finlshed Doubbs Hlade Paddle or Ours
pow INCLUDED with your EI-YAK. Write lor
Fres Cirvulars, Factary-bo-y e priess!

16 5. Market, Dept. B-121, CHICAGO, ILL.
NUINE U.S. BARG 5

0. D. WOOL BLANKETS (USED) . $2.19
MCCLELLAMN SADDLES (USED) . 5.95
U. 5. ARMY PUP TENTS (USED) . 250
U. 5, MARINE PONCHOS (USED) 1.20
‘Thousands of Other Bargains in Military, Casdoor
& Sport Goods for Hunter, Farmer Scout Send 10g
for 32+ pagecatalog resurned wich firssosder,

A and N SUPPLY CO.
4720 LESTER 5T. RICHMOMND, VA,

PUSH BUTTON CONTROLLED
GAS TANK LOCK

O “HYS—EIM:INHE operated il hilsaard,
Orre made]l fite all cars including fender door e,
Grentest thing eut] Sells on sighi! Fully mearan-
tosd, Distribators, dealers; hore I8 your money
nuking opportunity. Hush mame for free Lilera-

LT
CAP CO. Dept. kK, ASHLAND, KY.
BUILD THESE PROJECTS

.-rﬂ—.pr.'*j. Easy ta bulld. to sl Detafled Blus
ﬂ'!nl:- Molel B=2§% Dytah Windmill i Mol OM-80 Old
Al Bia. Figura Patiarnr—Hunbosnet Qiel

Diameh Bay, 'nnln Gairl,

Halland Pair, 3B each, sl 4—
B1,00. Catal ap Bl ystruting many models, senil 106 taday.

WRITE

for iy
illusirated

chroulars]
MEAD GLIDERS
| o

EMAP-UP GASB

CRAFTSMAN'S MODEL CO. Dept P-33, 2030 N. dlat St Milwankes, Wiz,

[NEW

QAILER PARTS CATALOG

TRAILER OWMERS uml. BUILDERS

Get our mew 48 catalog! All
preducts speclally s n] T W -

I‘.'ll"'.' |||,.|| {1
r':-\:l'l t of "" 11}
JMARVEL TRAILER PARTS CO.

19020 Celestine Ave., Drotroit, Mich.

Always write your name and foll address clearly when
answering advertisemonis.
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a method of stopping after a downhill run.

The fastest and most streamlined of all
turns is the “Telemark.” It is also the most
graceful and is commonly used by jumpers
to give a polished finish to their runs. In
the Telemark, the skis are practically par-
allel, with the outside ski slightly forward.
The weight of the body is shifted to the
forward ski. The poles are held farther
outward from the body than in any other
turn. When properly executed, the Tele-
mark does not decrease the skier's speed
and is used simply to change direction.

When you have mastered the double
stem turn, the stem Christiania, the pure
Christiania and the Telemark, you will be
able to turn at any speed and in the most
efficient manner relative to the terrain
which you are covering.

The next step is to learn the few funda-
mental jumps which are required for gen-
eral eross-eountry skiing. The first of these
is the “jump turn.” This iz really a combi=-
nation jump and turn, as the name implies,
It is used when the snow is either too heavy
or too mushy for any other type of turn.
The poles are not employed in this maneu-
ver, except for balance. They should not
touch the snow. The turn is achieved by
simply jumping off the snow and at the
same time changing direction. There is
nothing complicated about this jump, it
being exactly the same as when a person
without skis jumps over a log or other low
object. There is no peint in jumping high.
Just be sure that your skis clear the snow.

As you jump, swing vour skis in the di-
rection in which you want to turn. This
maneuver can be practiced in your own
living room. In fact, I have my classes
practice it indoors before going out in the
SO,

An all important use of the jump turn
is to stop when you come to an unexpected
obstacle. This usually occurs when you
are skiing down a steep hill and suddenly
see a log or rock immediately ahead. In
such a case, jump turn at a complete right
angle to the direction in which you are
skiing. This results in the most positive
possible stop. Land first on your skis, and
then if the situation is dangerous enough,
don't be afraid to fall and let your body aid
in the stop.

The “obstacle jump" is similar to the
jump turn except that there is no change

{Continued to page 174)
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in direction. Its sole use is to clear a low
obstacle without turning. The jump should
be higher than for a jump turn. Obstacle
jumps should be begun with the body in a
low crouch. The arms may be in any po-
sition, except that the ski poles must be
behind you. To jump with your ski poles
in front is extremely dangerous. Let me
repeat that there is nothing at all compli-
cated in such jumps, the jump being simply
the ordinary jump with which all human
beings are familiar.

For all practical purposes, the most ex-
treme jump necessary for normal skiing is
the “Gelandesprung.” This is simply an
obstacle jump which is aided by the ski
poles. It is used for clearing obstacles
which are too high for a plain jump. For
the Gelandesprung, the grip on the ski
poles must be altered. The strap is twisted
around the wrist and the end of the ski
pole rests in the palm of the hand. The
index finger, or the index finger and the
second finger, should lie along the side of
the ski pole.

To execute the Gelandesprung, extend
the poles in front of you, plant the points
in the snow, and jump, at the same time
boosting yourself with the poles. The skis
should be kept absolutely parallel.

Although the Gelandesprung is the best
of all methods for clearing obstacles which
are too high for plain jumping, it should
not be used at extremely high speeds. Be-
fore using this maneuver in unknown ter-
rain, the skizr should practice it at ex-
tremely slow speeds and over some known
obstacle. Once mastered, it is invaluable
for all types of skiing.

As in any sport, good skWng requires
practice. However, skiing is fundamentally
simple and does not demand extensive
training. Iam referring, of course, to ordi-
nary skiing, not to exhibition -or other
highly technical competitions. Naturally,
there is nothing which will take the place
of personal instruction by a competent pro-
fessional skier. However, if vou will follow
the simple advice given in this article, you
will increase your skiing pleasure im-
mensely and you will be able to cover any
type of country with your skis under you,
rather than the reverse.

([See index, page 4-A, to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanies.
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America’s Newest Birds of War

{Continved frem Colorote Section)

Soon to emerge from the Glenn L. Mar-
tin plant will be a 140,000-pound battleship
of the air, the largest flying boat in the
world, which the Navy will use. Powered
by four 2,000-horsepower Cyclone engines,
it will have a top speed of about 200 miles
per hour, a eruising speed of 150 and a fuel
capacity sufficient for a flight across the
Atlantic and return. Gun turrets protrude
from the hull at a dozen places and the fly-
ing boat will carry both bombs and tor-
pedoes. The flving battleship is intended
for high altitude operations, being designed
to stay far above the effective range of
antiaireraft fire. It is an experimental ship,

This is a “fying fortress,” which can cperate
afficiently seven miles above the earth

the Navy depending for the present upon
the Consolidate patrol bombers — both
twin and four-motored—and the Martin
bi-motored planes.

Dive bombing is recognized by the Army
Air Forces as one of the important phases
of aerial warfare and organization of six
squadrons of the American version of the
German Stukas has been completed re-
cently. Imitial deliveriezs of a new dive
bomber—the Douglas A-24—have been
made to the Army to equip this force,
which would operate in actual warfare in
connection with armored divisions. The
plane is a two-place, single-motor ship
which will out-perform dive bombers now
used by other nations. It is designed to be
highly effective against moving {argets,
especially when defenses are not thor-
oughly organized.

A new-type, long range Brewster dive
bomber being developed for the Navy is
said to be 100 miles an hour faster than the
German Stuka. Designed for operation
from aircraft carriers, it is a large, all-
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metal, mid-wing monoplane and is manned
by a pilot and a gunner. It carries a 1,000-
pound bomb entirely enclosed within its
fuselage, a feature that results in more
speed because air drag is reduced. The
plane, which has been subjected to exten-
sive flight testing, is powered by a Wright
double-row Cyclone motor rated at 1,700
horsepower.

Research work by aviation and military
engineers has been in progress for several
months on the subject of high-altitude
combat and bombing operations. -Almost
daily dispatches from Europe have indi-
cated that zones of air action are moving
upward, with fighting at 25,000 feet and
higher. Greater heights are expected to
become common as specially eguipped
tvpes of aircraft come into wider service.
In this research, the Boeing flying fortress,
which has turbo-superchargers enabling it
to operate efficiently at high altitudes, has
been employed to take groups of engineers
to the threshold of the stratosphere—35,000
feet—where the air is so thin a man will
become unconscious in less than a minute
without an artificial air supply. On these
flights, the engineers, as well as members
of the crew, breathe oxygen after having
reduced the nitrogen content of the blood
by breathing pure oxygen and exercising
mildly for 30 minutes before taking off. At
high altitudes nitrogen expands into tiny
bubbles and produces a painful effect sim-
ilar to a diver’s "“bends.” A test chamber
on the ground simulates conditions of the
upper air and permits the airmen to prac-
tice every step of a proposed flight.

Just how fast are the Army and Navy
going to get the latest types of warplanes?
That is entirely dependent upon the num-
ber that the United States government
considers necessary to release to England.
Present plans eall for delivery of between
40,000 and 50,000 planes of all types to this
country's armed forces by the end of 1942,
Aviation manufacturers agree that the job
can be done and some predict its comple-
tion ahead of schedule,

{[You can obtain additional information
about products 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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“Look, Sarge! He’s g
scuttled himself!.”’ 4

SERGEANT: Now ain't that fust too bad!
Think we ought to give bim a hand?

corroraL: Nawu! That's too strennous.
Let’s just give him some good advice.
senceanT: Like "Swuitch to B. F. Good-
rich"'?

corPoRAL: Yeah But come on. First
thing youknow be'llbegettingannoyed!

All SILVERTOWNS made with DURAMIN

{Crafer) DELUXE SILVERTOWM. The
best combination of mileage,
safery, comfort, and quiet.

{Left) SAFETY SILVERTOWN. Top
quality. Hi-Flex cords make it
stronger than ever.
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IN times like these, most
people stick to the things
thatare tried and true. In tires
this means Silvertowns. And
because Uncle Sam is using
Silvertowns by thousands for
defense, they're made even
better than ever. You ger the
benefit—extra mileage—
greater safery.
Remember — every single

Silvertown 1s made with
Duramin. And Duraminis the
big reason for Silvertown's
outstanding mileage.

You can still buy Silver-
towns at low prices. And you
can still pay as you ride. All
B. F. Goodrich Silvertown
Stores, and many
Goodrich dealers, of- @
fer the budger plan.

(Reight) LIFE-SAVER SILVERTOWN. No
tire can stop you quicker, or
keep you safer from skids.
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]?;ﬁttling the Red Monster

(Continued from poge 57)

You can't blow out many types of fire in
your home, but you can often separate the
flames by beating them off with a small
rug, a blanket, or a wet towel, or if they
are in a garment, by whipping the garment
against the bare wall or floor,

But the most common type of fire in the
home is one where wood, paper, rubbish or
textiles are burning. Here, cooling with
water is most effective. Or you might have
a rapidly burning fire caused by the igni-
tion of gasoline, grease or oil. In that case
the preferred treatment would be smoth-
ering—cutting off its oxygen supply. A
third type is the fire in electrical equip-
ment. Here either smothering or cooling
could be emploved, provided you did not
use water or any other extinguishing agent
which will conduct electricity and shock
yvourself, but first of all, disconnect the
appliance, if possible.

Sometimes a fire may need a combina-
tion of two extinguishing methods, Let's
take an imaginary irip through a house
with one of the experts from Underwriters’
Laboratories and find out just what might
happen.

And let's presume that as we reach this
house the engine of our car catches fire. He
would stop the car, grab a one-quart extin-
guisher, open the car hood and direct the
stream against the engine 'so that it could
splash against the hot surfaces, evaporate
and form gas. The gas would smother the
fire,

If there were no extinguisher in the car,
he would throw dirt on the engine, or sand
or snow, again smothering the flames, or
beat the fire out with a hat or coat, separat-
ing the flames from the burning material.

If the car caught fire in the garage and
the fire spread to grease and oil on the
foor, he would try to get the car out of the
garage, put out the fire in the car first with
the extinguisher, and then attack the fire
in the garage floor with the remaining lig-
uid. And if there were no extinguisher on
hand, the expert would use sand, dirt or
even a broom.

Many fires start in basements, so we go
there next. Fires in the basement are dan-
gerous because they are below wyou and
can spread throughout the house. A good
extinguisher to have in the basement to
fight o0il fires or rubbish or wood fires, the
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expert explains, is the two and one-half
gallon foam type. Suppose we have a leak-
ing oil line and the floor around the furnace
is covered with flaming oil. By inverting
the foam extinguisher and directing the
stream upon the surface of the flaming oil,
the fire may be extinguished, If it is not
possible to put the fire out completely, at
least the smothering blanket of foam will
greatly reduce the fire's intensity and re-
tard the spread of the flames.

If we do not have an extinguisher, a good
gquantity of sand which can be shoveled or
thrown on the flaming oil is effective. And
a garden hose adjusted to a fine spray can
be used to cool the fire and to wet down
the area surrounding it. Under no condi-
tions should a foreeful water stream be di-
rected into flaming oil. That would spread
the fire. With a rubbish or wood fire the
hose can also be used and a strong stream
is effective here. Buckets or pans of water
may help if a hose is not available,

Remember, the expert cautions, when
there is a fire in the basement, or anywhere
in the house, the whele house is in danger.
Call for help and have someone call the
fire department, And if you're alone, phone
the fire department immediately, unless
vou have extinguishers or other equipment
and are certain of being able to put out the
blaze without help. If the fire gets out of
hand and you have delayed calling the fire
department, the damage may be great.

Now we go to the kitchen, where, he
says, we usually have grease fires. Frying
doughnuts in a large kettle of grease some-
times causes fires if the grease is allowed
to get too hot. An excellent device for put-
ting out kitchen fires is a two-pound car-
bon-dioxide extinguisher that can be han-
dled easily by a woman. It smothers the
fire with carbon dioxide gas and snow
which is at a temperature of one hundr=d
and ten degrees below zero. The next best
thing is a large pot lid to put over the ket-
tle or skillet and smother the flames.

In the rest of the house we are mostly
concerned with a fire in cushions, bedding,
or rugs which does not usually spread rap-
idly and can generally be put out with
buckets of water if discovered soon enough.
For that sort of fire, any kind of extin-
guisher would be helpful. But a two and

[Continued to poge 180)
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one-half gallon soda-acid extinguisher, or
a water pump type would be best.

The expert tells us that for ordinary fires,
attack from the windward side, and extin-
guish the flames from the bottom up, or
from the front back. Try to keep the fire
from flashing back over the area which has
been extinguished. In the case of burning
liquids in open containers, the stream from
the extinguisher should be directed against
the inside wall of the container so that it
will spread back over the liguid.

Yy F) ":l
L%/

MNever turn the stream into the flaming
liquid; it may spread the fire, Carbon di-
oxide and some other types of extinguish-
ers should be used with a sweeping motion
for they separate the flame from the busn-
ing material. Using the extinguisher cor-
rectly may make the difference between
success or failure. Above all, do not give
up., One instant it may look hopeless, the
next yvou may have the fire out. The im-
portant thing is to keep a clear head and
act guickly.

They Steer by Ear

(Continued from page 18}

or gravel, and a forked headland yields a
a double echo to the expert ear. A lone
rock or small island vields a short echo,
when most of the whistle's noise goes past
it without bouncing back, and a long shore-
line naturally returns a long echo.

Thus the echo serves instead of the eye
as a final verification of the vessel's posi-
tion in close quarters. Its approximate po-
sition is based on its logged course, just as
a train's position is dictated by the tracks.
Every day in all kinds of weather, the pilot
logs each change of course to the minute
and seeond, including the compass bearing
and tachometer count. Then, when the fog
sets in, he turns back his log two weeks to
calch the tide at the same stage; he puts
his boat in the same groove, and follows
the groove until a narrow passage or
threatening point makes him “feel around”
with the whistle to get his bearings exactly.

Echo-navigation is even used in groping
past a sister-ship on the same run, for her
familiar whistle identifies the sister-ship
and her course is known from familiar ex-
perience. The only “scares” come from
rare broken whistle-cords and from the
fog itself, for a dense bank of it will return
a fairly solid echo. A strange skipper
would be in a panic, but the veteran knows
he can't believe his ears.

Diesel boats, with their electric rudders
and air-horns, are sweeping steam from
the ferry lanes and pioneer skippers don't
like it. They say the “hooters” don't pro-
duce such good echoes as the old steam
chimes, and that the rumble of the ex-
haust blurs them. A few motorships earry
steam-chests on their exhaust manifolds
which generate enough steam for the whis-
tle and for heating the cabins, but even
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these are disappearing. So, for that matter,
is echo-navigation.

The main arteries of travel among the
scattered islands and sprawling peninsulas
of Puget Sound are thickly sprinkled now
with bellbuoys, whistles, foghorns and oth-
er aids to navigation. Echoes still are used
to confirm these modern safeguards, but as
“the eyes of the boat” they're losing ground.

Even the echo-boards are growing
scarcer, These were like four big bill-
boards in the shape of a cross; they were
built on spits and shoals where the natural
echo was insufficient for safe nagivation,
and they rapped back an echo like a gun-
shot. Now a whistle wails where the echo-
board once stood, or a bell jangles, and
boats slam past with silent whistles,

Puget Sound has drained San Francisco
Bay of its ferries, since the two great
bridges were built. A migration of motor-
ships has been towed through storm and
wind to serve out their usefulness in wa-
terways too wide for bridges, and they are
standardizing the Seattle ferry fleet. Most
of them hold from 40 to B0 cars, but there
are sturdy little craft that hold less than
a dozen and connect little-used roads.

Queen of the fleet is Black Ball's stream-
lined Kalakala, which was in service for
months before she was ever “designed.”
She was built with templates “blown up”
from a small scale model, and her stream-
lining has been more valuable in advertis-
ing than in actual service, although she
holds her schedule in high winds better
than vessels of conventional design.

{[See index, page 4-A, to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanies.
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Characteristic of ALL DELCO Batteries

The final test of a battery is dependable
performance during the winter months,
when zero and sub-zero temperatures
make cars hard to start.

It is during these months especially that
extra starting ability—an outstanding
characteristic of all Delco batteries—
stands Delco battery owners in good stead.

There are more than six million users of
Delco batteries. More than six million
cars, trucks and buses will start surely
and dependably this winter
because of this extra stare-

ing ability that Delco batteries provide.

And this vear, as in vears past, more than
43 per cent of all new cars sold are
equipped with Delco batteries. For
America’s leading automotive engineers
have put their stamp of approval on Delco
batteries by selecting them for original
equipment,

Get a Delco battery for yvour car. Your
Delco battery dealer will show vou one
that is exactly right for vour require-

Replace with g mw. s e o

maodel car vou drive.

DELCO Zaztery

Delev-lKemmy

Weorld's Large:f Manufacturer of Autemeotive Electrical Equipment
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many times the pricel Come- own valuable beginner's book
piled by leading Hadis author- on Radia. Tells how to selegt
ities under ALLIED supervi=  circuits, read diagrams, buolld
gion. Gives sasy=to=understand setn, eoto.  Fully illuostrmted.
definitions of all commonly Ensy {o understand. Order by
used rudio terme. ﬂc coupon.  1t's yours 'lﬂc
A “must'” atonly, ... . Tou anbF. oo oa i anan s

AL

ALLIED RADIO.’

I 633 W. Jackson Blvd., Dept. S5-M-1
i Chicago, lilinals
I I Zend me your FREE 1542 Hadio Catnlog.
1 [0 1 enclose 106 for Radio Dictionary.
] [0 1 enclose 10c for Badio Builders' Handhook.
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"Microtube’ Three

(Continved from page 137)
type as both are the size shown in photo E.
The wvariable tuning condenser (Ci) is a
mica compression type ordinarily used as
a trimmer or padder in large sets. The ca-
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pacity range given covers practically all of
the standard broadcast band except the
high frequency end. If your local stations
tune in at this high end, use a 75 to 225
mmfd. of the same type. In order to tune
(C1) from the front panel it is necessary

(Continued to page 184)
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How DYNAMIC BALANCING

makes better
ﬂ/;g@r'as'

& : ,*‘,%'

To insure true running of revolving parts, such as pulleys
and wheels, Delta uses a special operation known as
Dynamic Balancing.

Many drill presses have the pulleys Starically Ealancmﬁ
a method by which the pulley is mounted upon a shaft an
then placed between two horizontal parallel knife edge
supporis so that the heavy part of the pulley will mtuﬁﬁ}'
swing to the bottom. The “heavy™ part of the pulley 15 thus
found and by means of a drill the excess meal is removed
s0 that the pulley is better balanced. Static Balaneing is not
ood enough for Delta drill presses because it does not
lance accurately enough.

Diynamic Balancing, done with the special delicate elec-
trical apparatus shown in the photograph above, locates
and corrects all heavy spots—so that the revolving part is
in perfect balance,

Therefore, in Delta drill presses you are assured of ab-
solutely true-running, vibrationless aperation which means
lifelong accuracy for you.

Dynamic Balancing is another Delia feature—an extra,
costly operation which is done for {I:}u—a feature impos-
sible to see with the eve but one which assures you satis-

factory operation when yvou buy Delia machines.

For the full story of Delta's “hidden quality” send coupon
for latest Delta catalog.

el -

Takesdrills upto17,/327 §
in dinmegter; also all
standard wood hbits with j47
shanks; can be used for bornn

holes up to 27 with standar
multi-spur hits. Can be wsed
for mortising, sanding, rout-
ing and grinding.

SEND FOR 3 TALOG

Write for the new Delta catalog which is a complete goide
book to power tools. It not only lists the entire line of
Delta "Quality” wood and metal working tools—but
shows fnn the important points to look for in all power
tools, It illostrates and explains the advantages of the
many hidden features of design and construction that
make for long, better service in power tools, (Also send
for Project Book 8 crowded with new projects, includi
working drawings, photographs and full instructions,

DELTA

\

MILWAUKEE

DECEMEER, 1941

- -
Tha Detta Manufacturing Co., (Dapt. G81-M )

600-634 E. Vienna Avenue, Miwaa

Gentlemen: Send me the latest Delta Catalog listlng s
the complete line of Delta Lathes, Cirenlar Saws, 'Fl;m.E ' |
bavws, Jointers, Scrall Saws, Shapers, Sanders and Dl I
Preasca, I enclose i0c (stamps or coin) for which

please send me the new Delta Project Book No. 8.

A R R i o e Ak R e B e & .'

l'_'.‘ir%.............................’i‘mrr ........... £
[0 Check here if vou are a Delta user now.
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Woodworkers
(et this llmagerg (alalry

- SAVES YOU MONEY ON
IMPORTED & DOMESTIC

WOODS

Choice Vonoers, Plywoods, Inlays
Bondings—All Kinds of Hardware

HAROLD
F. HUNT,
President

Lalalog Vo
(97 Falition

EVERY WOODWORKER needs this
big Bargain Catalog of Woods and Supplies. Send for your
eopy today. 148 puges—20 eolor pages, ineluding rare and
domestic woods in FULL NATURAL COLORS, Every page
packed with unheard of Values in Fine Imported and
Domestic WOODS , . | just in time for Fall and Winter.
Rock bottom prices on EVERYTHING you need for making
beautiful useful Wood projects. Ineludes hundreds of at-
tractive seroll saw patterns, dozens of pages of supplies,
equipment and hard-to-find hardware.  Up-to-the-fecond
answera to your problems in this amazingly cn‘mnlﬂe Wood
Bargain Catalog, It is the woodworker's ‘“Bible™.

Includes Special Beginners’ Guide

" .-. tells you how to start and what to maoke

Deal direct with America's lergest suppller of Woods aml Wood
Waorking materials for Cruftsmen. Finest woods for lnthe turmi
model moking, furnitare, decorative novelties. You'll delight in
waorking with the rore woads from South Amerlen, Afrlen, Aus-
tralin, Indin and other far-off places. All domestic woods ssch
as Walnut, Birch, Cherry, Holly pnd Maple In all alzes and
ViieerE, bu!h piu.lu and figured. Huge stocks of plywoods, turn-
ing sgunres, Inlay handlags, moldinga, carvings, lags, ||.|:.w|.wnre
iteme nmd tools. F‘\'crymmw al LOW MONEY-SAVING BABRGAIN
PRICES. Whether yvou're an expert or a begionnér . . . yoil u_H'd
my ld5-page 1941 Bargain Catalog No. 14, Send a dime
todoy for your copy. Use the coupon below.

CRAFTSMAN WOOD SERVICE CO.

2129 S. Mary St. Dept. A=16 Chicago, Il

-

i Harold F, Munk, President, Craftsman Wood Sorvies Ca. 1
I 3vas 5. mary S5 Depl. A-18 Chicago, 111, 1
! Fnclosed fnd 10e (refundalle an my I'll.-|l'|. order for which please 1
: pend M your g 1041 Catabog N, § 1

1
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to solder a 1-in. length of 14-in. brass rod
to the head of the adjusting screw, so that
the shaft will extend through the panel.
A detailed list of the original parts used is
available from Popular Mechanics radio
department without charge.

A Carron “Pee-Wee" antenna coil is used,
and slightly altered to make it even small-

. The regular primary and all the sol-

dering tabs are stripped from the coil and
both ends of the coil form are cut off leav-
ing only 3 of an inch at each end of the
secondary winding. A spade lug is fas-
tened to one end of the form for mounting,
and a 100-turn primary is random wound
with No. 32 enameled wire clockwise on
the top end as will be noted in photo B.
The entire coil is then dipped in coil dope
such as Amphenol “912" The blueprint
number for this article is B-297.

Locating “"Hidden Stations’
{Continved from poge 158)

the number of turns on the coil. A nail
driven in the loop block acts as a pointer
for the scale on the baseboard, Fig. 3.

Finding a station with the loop is sur-
prisingly easy, as illustrated in sketch Fig.
4. Try vour hand with a broadeast station
first. With the station tuned in on the re-
ceiver, turn the variable condenser on the
loop until the signal is loudest. Then rotate
the loop block until the signal drops to the
weakest level. When this condition is
reached, the pointer on the block points
along a line running directly to the trans-
mitter, Plot this line on a map. Now move
to another point some distance away. Just
how far depends upon the distance from
the transmitter, half a mile or so is enough
if the station is within 10 miles. Take an-
other bearing now, and plot the line on the
map. The point where the two lines cross
is the approximate location of the “hidden”
transmitter.

POPULAR MECHANICS
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GOLDENTONE RADIO CO
L Doot, PM, Deartiern, Mich.

8 MILE RANGE—HIGH GRADE

-_; : 'IBGI" ”N$. gt:tcf!i’ﬁl-.l;n R s National Defense require-
a0 .. 4 75 ments have caused a short-

o wd Bl .
R o P"T' e I IE:}'- age of “Prestone” anti-
YEaR wic e L ae bekd of o Bl ot A0 T2 100 o froaze. Your daal
ﬂ?ﬂ\gﬁﬁn I‘q‘-p- T H—m and straps included FREE, Guar, big value. reeze. Iour er may not
Ldenl  for 1_-11,..1||.|.n.g, Sparts, ote, Money refunded i dissatiafied. Yoo ubile tirun 1 aif "
BENNER & COMPANY, B-49, Trenton, Mew Jersey PRIy you il yo

wait too late. Buy now!

SEE IMSIDE FRONT COVER

Emit your group clesr fogether and
!' enhance gl of membesibog ping
—d o ringn. Bastiam’s big selection. low

prices, traditennl clean-cut quality
work has bed the Feld lor 48 yrary

WRITE TODAY FOR NEW FREE CATALOG!

BASTIAN BROS. Dept. T3, Ilucheﬂer,l Y.

BRI]NZE FOUNDRY Sios s oms MAGIC “scock

Maks your own castings of sluminum, copper, bronze, silver, Foundry Instantly removes Seraleher from Farsitere, Awtes, Ebe.

Bols iTe‘atulIBH]‘E tliﬂlhtﬁg ”E";"'ﬂ‘"':'-:““ 51IITE!“I: lf: mﬁl l'tI'T “ .‘m Salesnen? I:ht-rfhul-nn" “Hr“r;n'rm':"m for ::rlm ﬂﬁ.ﬂtﬂﬂ:
naces,  §19.50, §24.0 .50, 1.0 ansas Cliy o reilar. PR L, ""*"‘L,ﬂ el ey Rarnonstraied.  Weeks
KANSAS IGIT‘I’ SPECIALTIES CO. ;::t"-—""'.;m e Bimply rab lock et sesabeh 0F injired susisee—

P. 0. Box 6022, Dept. P Kansas City, Mo.
TRAILER BI.III.IJERS' 'EI.IIDE & CATALOG cniy 10¢

Build _n TFh“Ir n; in l re tima with
world®s  best mr F. aris, axles

it instaztly disprears! Literally resiores fnish ke pes] Write for ulags
at pmer—or s Ao ol for mmple postpald—§2.00 per doses. TODAY,

L. F. DUCK MFG, CO. Desk 39, FREEPORT, ILLINOIS

hitches. E-:!m!;lilrl.-u mnrlﬂn: bluc prints only
BoOe. l.1|1'|“-run Drenw B-.r. rendlly attnched o
ROy ear TODAY Foft CATALDO.
HAMMER I‘Lﬂ'l\l "I'ﬂﬂ-t. COMPANY, Bepi. 113, Waunas, Wis.

Falls Tree—Cuts Log
Fits rear power take-off shaft.

Drive thro gear reduction. 18-in. stroke, FREE Cireular .
. Econ lar aaws better than the best hand filer can do. Mo
M-ga. blade omical, saws to profit. and Price List experience necded to turn out expert work gquickly,

Start this cash pusiness
in your epare time at home. The
Foley Automatic Saw Filer filee hand, band and eireu-

OTTAWA llﬂl‘-.. €O., 627 Forest Avenue, OTTAWA, KANSAS casily, wiihout eyestrain, 3. M. Kellaps of Sichigan writes:

cMorigaged my furnlture anid bokigbBE o Fol Filer and one ¥var @

Tater fend all my debitas pald andd pald 4040, 00 om a r.t-n':mme. file
e Yo“r Fe“ Tor cRrpenlers mostly, aud many days earn os much g5 §16.00."
. Thousands relieved from paln walk mm:--mcm Fm
ft:i'p::"[th HEEFNER The sew Model F-18 Is the re-

sult of 40 years® experience in
ARCH SUPPORTS vuildinge ssw flees, .nrul u |.1-

'y erEailed for &cosrscy, i
I Write for Fren ml:jusl.rnﬂlt mrad Lom, 'Ih‘d “
= Boaklet Fatented jolnting principhs i
lerings idvdn toedl back
“FOOT o u1||:|'r.|lrm Rizn, TIW;
His T, = aysr - 1
FACTS" Ret T8 590 s, mad
Ii..‘l}ﬂl'l. ..1;1 I'm & l_,.uil-|:-I:u:.l:n’!..'_l"‘:l
ust Fle saws in spn
l'lEﬂﬂﬂ ARCH SUPPORT ﬁ.. §6T Lewis Bidg., Salem, Virgisla il ive—have mare than 1 can !

take care of.'"

FREE PLAN

shows you how to sterl
Ailr own  cash buasinese In &
ima  with small  lInwvestomen
panvasslng. Hend coupon mow,
oblkration, no salesman will

SHOES, & A s . !
Fl:r.l:'1|r"n with new plastancid ‘putty.” .
i aanerater Mail Coupon for FREE'PLAN

8 el like butt Dries ! . B
DR ey Fiato FOLEY MFG. CO., s row ous

i
:-n‘::-.".l':!c_ml.ilm.TT ildslhle. MEHDS s T
.5 Sﬂl Send Free Plan on Saw Filing business—no: cbligation,
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Bay pou sate ¢ in Popular Mechanics!
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THIS FASCINATING

178 FREE yew ook

‘l"EH'EHEI'RT THE MODERN MAGIC®
Every red-blooded boy will want to
explore the wonders of Modern
Chemistry, the sclence which has
enabled our country to maintwin
1| leadership in the products of both
| peace and war.

Chemernft Qutfits have helped mil-
lione of boys and girls to under-
| stand the importance of chemistry
in our daily lives, Many of these
today occupy positions of im-
portanee In our great industries.

&EMCRA "l" QUTFITS

are for sale ot most lendlng stores, HBut insist upom
Chamcratt, the original chemistry cutfits. Examine their
many fine exclusive features, including the lorgest ms-
sortment of high gualit
your desler is out of stog

chemicals amnd equipment. IF
you may order direct [rom s
o Chemernft Mo, f—
a aplendid outfii,
61 chemicals nnd
pieces of A[ppars-
tus. Manunls ex-
plain 686 oxperi-
ments. Many spe-
cial features. Price
36,00,

SEND FOR YOUR
" FREE COPY

perimonis deseribed in this mecimating book. Read sbout tho
great opportunities chemintry offers for U future.

THE PORTER CHEMICAL COMPANY
€6 Prospoect Ave. Hagerstown, Maryland

MAKE YOUR
BEST EVEN

® To glve your ability ar e v
craftsman in wood fres rein, fol- -
low this proved formulo. First
check your bench fo besere you
kave tha right sow for everyjob.
Then fill in the mining lypar=—
and reploce the worn-oul ar
inefficiant ones—with Atking Sil.
var Steel Sows. Mode to highest
performonce standards, they cut
straight and trve, Their knife-
kean teeth shay that way langaer,
They need less filing. Your hard-
ware dealer has them in o full |
romge of kinds and prices. ‘-

Send 10c¢ for Book
“HOW TO DO IT"
Shows afficient thop loyouts,
with numerous toal Juggeitions,

E.C. ATKINS AND COMPANY -

426 5. linois 5t., Dept. M
INDIANAPOLIS < INDIANA

Now Ready—Our new 1942 Catalog of
“HARD-TO-GET” MATERIALS

For Industrial Arts Departments in Schools, Tnstitutions, l'h‘.'.,
Furniturs Ropair H-n.. Cabinet I'l.lchn, Souvenir and
Homeocrafters, etc. Send

Shops, cash o stamps for is
Lo u‘hln
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DUST MASK

Weiar DUPDOR Mo | when sanding, grisding, paing spray- '}
duniing, fu H

ISg Fweeping.

H. 5. COVER, Deps. Iu,, South Bend, Ind.
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Reconditioned, Look like S40-850
v, Latest styles, Spleodid  gifis
Lovi, WrEite for Hlhastrated folder,

Mak
LED FE'H'S-.NER 1300-A Mallers Wida,. Chicagn.,

GERSTNER Tool Chests

artical and Daetlrable st all Limeg-—an Tdeal

fstman CI6fY Free Uatalog of many siyles,
GERSTHER TOOL CHESTS

441 Columbla St., Dayton, Ohio

Your nationally 'ln.lmwn. radio favorites at
lowest prices P&, SLg *1|u‘."_". L] 1=
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No Supermen Wanted

{Centinued frem page 85)

instrument that determines whether the
applicant’s indirect vision—from out of the
“corner” of his eye—is normal. Still an-
other eye test is that for color blindness.
If the applicant has trouble in distinguish-
ing the “stop” light from the “go” light, he
probably will have difficulty at this point.

Another odd instrument locks like a
homemade telescope. It tests the wisual
acuity—sharpness of vision—of the appli-
cant with a low degree of illumination.
Stepping up and down on a two-foot stool
doesn't look like violent exercise, but it
changes blood pressure and pulse rate suf-
ficiently to give the flight surgeons a good
indication of the condition of the heart.
Blood pressure reclining, pulse rate reclin-
ing both are checked against the same
readings taken while standing up and also
after exercise. A numerical value is given
each reading and all combine to give a
final result. An 18 is perfect, the doctors
say, but potential pilots need only a plus
eight.

Research goes on constantly at the
School of Aviation Medicine in order that
the flight surgeons may determine more
accurately the precise requirements for all
types of fighting pilots. For instance, med-
jical officers at Randolph Field subject
themselves to practical tests to learn more
about oxygen starvation as the result of
high altitude flying. So they climb into a
plane and don oxygen masks as the ship
soars into rarefied air. Blood pressures and
the ability to solve arithmetic problems
guickly are tested. The results are re-
corded electrically—and they may come in
handy if any pilot ever is forced to fight

- 25,000 or 30,000 feet above the earth. In

another direction, the medical officers study
electrically recorded brain waves in an ef-
fort to determine what it takes to make a
military aviator,

But all in all, a “good little man” and a
“good big man" are all equal when it comes
to flving an airplane, so Unele Sam's exam-
iners simply loock for the “normal” man,
not the superman.

@ 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 Mechanics.
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36 pages, 56 illustra-
tions. Tells how to
make quick, easy
household repairs.
... Dozens of home
workshop sugges-
tions. This complere
| homecraft and house-
‘hold gluing guide
yours free—just mail
coupon below,

The new 1941 CASCO Gluing Guide tells what
glue to use on every:ﬁpec Aﬂb,,.gives com-
plete directions for all 3 CASCO adhesives,

OUTDOOR coNsTRUCTION:

For airplanes, boats, garden furni-
ture, sporis equipment, use CASCA-
MITE POWDERED RESIN GLUE.
Waterproof: used by airplane manu-
facrurers with Government Approval,
Moldproof. Stainfree., Instant mix- §
iog. 104 o 85¢ ar hardware stores.

INDOOR coNsTRUCTION:

For furniture, doors, cabinet-
work—all heavy-duty incterior
joints, use CASCO POWDERED
CASEIN GLUE. Warter-resistant,
Easy to mix, 10¢ to 65¢ at hard-
ware stores,

ODD JOBS:

For quick sticking of dis- =
similar materials—metal, Fm———ras
plastics, fabrics, glass, |
and other "hard to glue™
surfaces —use CASCO
FLEXIBLE CEMENT.
Ready to use, Large tube,
25¢ ar hardware stores

MAIL COUPON TODAY!

—— — —— ——— —— ——— — — ————

rl'.'.lSEIH COMPANY OF AMERICA, PM-1241
| 350 Madison Avenue, Hew York, N. Y.
1 Send me a copy of the new Gluing Guide.

|
|
I MName I
| Address e e ——_ =}
|
]

n —

City. State.
L — — Sare Zc...Stich coupon on penny post card — —

187



Ink rollers, 4x6”
chase, standard

h‘lﬂ- I;I'lt. “w'r
sample Xmas cards,
ready for orders

$25 VALUE

FOR THE FIRST TIME, o 5

Business of Fous owe, ond s peo

wehims of #nall prioiing t8 Le kail—
ned abop Pecards, postcanda.
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TURN TIMBER INTO CASH

WITTE LOG SAWS

Suﬂ. a wood sawing busi-
iE land, cuEtling

portabie en-
I'|.|:LIII" PeowEr  jobE.
i ry  prioE.

i .I-'- tl.ll"llH.
—ms, Oascline, Kerosens,

EHEI"ES Distillate, Sizs and style for

every nesd, I o 10 H.P. Enclosed; Self001nE
Holler Bearlng. Low power costs.  Write, freo

CARLOE:  WITTE EMGINE WORKS
4749 Oakland Ave. Kansas Clty, Mo,

North Siar in a i“ar

IDEAL CHRISTMAS GIFT

The HULL Strenmline Auto Compass—
accepied gulde of modern motorisis.
Wrilte foe Namé of Negreal Dealer
HULL MANUFACTURING COMPANY,
P. 0. Box 246-D12, WARREN, OMIO

I8 Fun — and gy, too, wath Lafayeme's big new radis and pars

catabog ! Heree's everythisg vou need — Amorica's groasest line of

awtionally sdvenised parn, equipmeone, ham gear, fools, instruction

Baoks — ol izsndout sahoss st Lalapene’s mock-baames moseys

- siving prices. Sean thae radia woiw. Send for your FREE Lafspning
catabag TODAY! Peony post card walll do.

R RARID o . acmiaw sun. crncsan s
| | ] [l 1
NEW Grinding Affachment

For 8 1o 16" Metal Lathes, Build it Yoursell
Af last, & precisien grinder withis your meass. Tou sra
23 By i.-hl:lnq wuf semibsmachinel :--llq.-i ol yout OW
nthe, I\'.I.I'E..ﬂ'u h.;dlm beth =l -

=

Bept.
TML

Hharpan
drilling depai o
glinpd. ERFREes. mmefhine sl
Tolder snd grice list of supplesentsry iem

: Emalimg
Huren Machine & Tool Co., Dept. B . Mich, "' $gas

| prices
hﬂlhmdll'-w-dr-lmlhn-
PECK BROTHERS, 30 WHITNLY AVE, MT. CARMEL, CONN,

8, Aend for boaks, "Pravii
Osportunily. \'i-rlll'- today-

COLORCRETE INDUSTRIES, INC.

ST0 Oltawa Awa. Holland, Michigam

= NDDING MACHIN

1 IﬂE,IL YMAS QIFT CUARANTEED

ACCURATE, Mol
| - DOmerales with only a Boger Sick,
Mn’!u. subtraets, multiplies,  divides.
Colnls un ba Lo ||L|=|I1|r| Pays for [Tself
over amd over, Ideal Gift—for Business,
I'nrnrm-'-'fax aned Echool use. MONEY BACK GUARAMN-
EE. Bend mame and sildress. Poy peosiman -.-nl £23.00
il:IlH n-uul:'l.m.' fSend full ensh if ouiside U, Money
days if ol celighted. A.-nl:lﬂ'! WRITE.

EMIJL&T'DII MACHINE COMPANY (Mirs)
P. 0. BOX 1118 CHICAGO, ILLINOIS

Wenl Pockel Siee
FREE TRIAL

ONLY 22

TOTAL COST

DEPT. 124,

188

EASY PROFITS IN PAINT SPRAYING

Faint walls, cellings, gereens, furniture, radin-
LOFE, BEchinery faster, lseiierl H. 17, mlee
110 Violt 40 L'Elr AL, complere witlh Spray Gud,
15 ff. hoes, HEM UNI'.'F?“ Lies, Carry soy=
where, FULLY OUATAX El, Compisie wilh
mator anly l:l:l 15, or_only ®35.00 less motor,
i . Ch 26 Dennsil,. Baiance $O0, or
QPE TOUR DEI.T'FI'I: [,‘IFHHHFI“I'IPE.
52500 sz,

Ort slarted making money NOW

Ideal Automatic Pump cm
I'.'u-i_ FM-I,!. B0l Washington Elvd., Chicago, Ilinols
g ARC- WELDER!

‘i'l:l
n'ﬂ“ For Light or Heary Work

No rewinding noecesRary—oes
Warks on 110 or 330

11
faken from old aale  Eensr oty
AC, Hes o0 d

heats. Complete plans amd BIG Catalog . T :
LEJAY MFO. CO., 3347 Lelay Ildﬁ. Minneapolis, Minn,
1 ELECTROPLATE
PLATING KITS “=6r 5
HICKEL,

MiUM or COPPER Kits an 1890
oah. t!l-. ER Wit %3.00. Thousands |rt¥u'.|ll i
warkihops and factorien! Satiefaction guaranteed or
maney refundedl (U, 5. Pat, Mos, !MIE 1, 2061593,
Cana, 368307. IGAI0E), ?iﬂcl dealer oF order
diFpct! RAPID ELECTRGPLATING Pibﬂ.li’. [ 1% %
1414-A Fo. Iﬂll:uh Ave., Chizaga, 111,

WHY WEAR
DIAMONDS

When dismond-dozzling Eircons from
the minesr of far-awny Mystic Sipm
are =m0 Efective and Inespensive?
Stand acid, cut mlees, full of FIRE,
true hacks, theilling benuty, exquisite
mountings. Examine before you Buy,
Catalogue FREE.
THE ZIRCON Co.

Dapt. 22 Whaeling, W, Va.
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Wonders of Modern Metallurgy

{Continued from page 95)

be floated off at a time and thus each metal
can be collected separately. Many common
materials including fluorspar, manganese,
tungsten, and sodium and potassium salts,
as well as a number of nonmetallics, are
now being extracted efficiently by selective
flotation.

Hand in hand with improvements in ex-
traction methods has come efficient mech-
anization all through the mining industry.
Jumbo drilling rigs, power shovels, and
mechanical muckers are taking the place
of hand labor with the result that in one
big mine, 2,500 men are producing much
more copper than the 7,000 men employed
10 years ago. Another tendency is the
change away from shaft and tunnel mining
to open pit quarrying because modern ma-
chinery handles such great guantities at
low cost that low grade material can be
mixed with high grade and still produce a
profit.

One of the most prodigious mining de-
velopments in history is taking place at
Morenci, Ariz., where 328,000,000 has been
spent in developing a copper mine from
which not a pound of metal has yet been
mined. Now that 42,000,000 tons of rock
have been removed from a mountain top,
exposing the ore body, actual mining can
begin. Two million tons of pure copper are
buried in the mountain and although the
existence of the metal has been known for
years, until recently no one has done any-
thing about it. The trouble was that the
ore is so low-grade that no way of extract-
ing it at a profit could be devised. Its re-
covery had to wait for the development of
today's gigantic mining machinery. Power
shovels that pick up a roomful of dirt at
one bite and six-wheel trucks that carry
42-ton loads have solved part of the prob-
lem of extracting the copper treasure.
There is only one pound of copper in every
200 pounds of ore and dirt that is moved,
and the material is being mined at the rate
of 25,000 tons a day. It will take 50 years
to exhaust the enormous deposit. The ore
is being mined by the open pit method and
standard gaupge Diesel-electric trains are
used to transport it to the concentrator.

The west is being prospected once more,
now that low-grade deposits that no one

{Continued to poge 1¥1)
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'HOME MOVIE OWNERS
v 24]
"WILD ELEPHANT ROUND-UP

Most amazing wild animal
picture ever filmed! Bruote
strength! Stark courage ! See

n ginnt herd of elephants at-

tacked! A white man and 20 LOW COST
nalives, armed only with B

ropes, in a titanic struggle 501t ....%1.75
with an infurinted usker! A Amm,

picture to own and enjoy for 180ft. . .. $5.50
a lifetime! 16 mm,

And this is just one of a 100t ... 5275
hundred thrilling, profes- 16 mm.
sionally-made Castle home 2600 . . . $8.75
movies=each a “collector’s Sound
item" that grows more val- [0f. . . $17.50
nahle with the vears.

See your photo dealer today!

FREE

NEW 1942 CASTLE
FILMS'CATALOGUE!
Exciting! Profusaly il-
lustrated! Describes
100 different fllms.
FIll out and mall
coupon for your
copy mow |

o e e e ———
CASTLE FILMS
NewYom PRI  SATRANDRe. [ AERRESY
Please send me your new 1942 FHEE cataloguc,
IRIRE 5 poib w 45 o r, T, o o o e = A h B R R
Nibibress a B
LR b i e o e e 1 R — PM-I13
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Tad THE PRIZE GIFT ﬂ%
For Your Soldier ~ /®

Boy, Junior, Dad or
Grandpa

Toolof 1001 uses.
Does precizsion work on
metals, alloys, wood,
horn, plastics, bone, glass,
ete. For your ovm hobby enjoy-
ment or as a gift. o

A WHOLE TOOLSHOP
IN YOUR HAND

Uszes 300 easy-to-change
accessories to grind, drill,
polish, cut, rout, carve, saw,
sand, engrave. 25,000 r.p.m.
Wt. 12 oz. Postpaid with 7 Acces-
es, $18.50 on 10 Days Trial. ¥

MAKES HAMMER-
SMITHING EASY

With thiz new tool marvel, any-
one can now make, for a few

cents each, valuable articles
from copper, aluminum, pew-

them a beautiful hand ham-
mered finish. A fascinating
new hobby or a means to
earn money.
Hammers, surfaces,
ginks, shapes, forms,
'Tpterces, engraves, files,

in any socket. Wt. 114 Iba.
With Accessories, $529.50
CHICAGO WHEEL & MFG. CO.

108 5. Aberdeen St., Chicage, L

STANDARD OFFICE MODELS
About 2 MFRS. ORIG. PRICE
Easlest Terms

wion e 1 OF A WEEK

ALl mwu compleiehy ri.l'-lll-lt Il-kn Drand Bew,.
FULL 3.YEAR QUARAN

No Money Down—10 Day Trial

FREE COURSE IM

ter, brass or silver, and give |

does repousse work. Plugs |

FREE TO PIPE SMOKERS

1 Here's a wvaluable addition to your
smoking library! MNew 1242 catalog—
¢! 48 fascinating pages about briar,
4 meesrgchaum, corn cob, clay, odd pipes,
4 collectors' pieces, tobaccos, blending,
smokers' accessories.
Write for FREE Copy
GEORGE YALE, Dept. 86

1083 Sixth Ave. MNaw York, N. Y.

Lists Thousands of
NEW and USED STILL
CAMERAS and AC.

ﬂcz.s:s'cAMEnA Co.

179 W.MADISON ST..CHICAGO,ILL.
8 Mile Range-Wide Vision

15 Days FREE TRIAL

Postpaid or C. 0. D.

Comes eomplets with tlH -nd raph Wl grousd
l lens,  Eaaily Foeussd Tul alll distapses and

wel I
widths, Tarbast laat fdeal her Binpealsrs. 1 I
Lﬁiﬂd l.l':rt !.f ;: n‘:ﬂu-rrmr [I|I|Ida‘ Im![“!.":it 1, -

Vogue Binocular Co., 3420 8. .hH.lll Dept. 208, Chicage

_FIRST CHOICE a2

—in I(H IVES
rrI:'h

;nd&{é‘r l:fm':: -r'.hr:

WIRBIES s oo
ﬂarhl. .lrml l. Hig. cn..._r.;':!mﬁ.':_mj.

ore -
<% E;' rn more Universal

£ Work less Tractor
11y Yoo plow, dise, cultivate, mow,
L belt work, for obowt 336 & day. =
v trouhile-fren long tll‘e Now plow [ift, new
reverss. Hundreds Save by buying
from m Twa um trisl, FREE
catalog. Write tod ndny.
st FII}HEII MFG. COMPANY

Weat Allia,
CATCH FISH! «
St i €

=l

Wi

Senad r-.-; F”Hl;nrh'-i tie e eo ponstrucied (ki whem » Illfrh the o Inl.-t
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Irﬂ'llNiTIﬁHAl. T RITER EXCH,. A L, azed other special b mmq ooty Cory 3307 Jumists Armr
Dept. 1201, 230 W. Monree St.. Chicage, i1l DAY
aﬂi, d s ' CRESCENT TOOLS ASK YOUR
2 ¢ HARDWARE
¢ Builde Give Wings to Work
mo n ittt et DEALER
ttentio
Print
p—— | V¥ V-2 | V-3 | Curds, stailonery, clreolars, tags, labels, photo and
T % movie Litl M\'ertluln etc. Buve money. Print for
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Actual Size V-Plug ght, Grams | 3s | 14 answerlng  sdvertisements

Champion has designed 3
spark plugs for model gas
engines which give the same
dependable performance asg
regular Champions. Sill-
ment sealed. Sillimanite in-
sulator. Alloy needlepoint

elecirodes for easy strting.
One piece construction.

CHAMPION

SPARK PLUG CO.
900 Upton Ave.

Toledo . Ohio
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could use in the past are being found to be
valuable after all. Likewise, rare metals
that were no more than curiosities in the
past are being sought eagerly because sci-
ence is finding uses for them. One such
metal is bervllium, which imparts remark-
able properties to other metals when al-
loyed with them. A small amount mixed
with copper gives copper the strength of
steel and produces heavy-duty bearings
and nonsparking tools. Alloyed with
chromium, nickel, and iron, it may be used
for high-temperature springs, and resists
corrosion like stainless steel. So far no
worthwhile deposits of massive beryl, from
which beryllium iz obtained, have been
found in the United States but there is a
good chanee that such deposits will be
found, now that prospectors are learning
what to look for,

Small Frame Replaces Big Easel
In Making Album-Size Prints

Album-size enlargements from minia-
ture negatives are easy to make on your
regular enlarger if you replace the large
easel with this small one. The base of the
miniature easel is 55-in. plywood. To this
is hinged a plece of sheet metal which holds

s

_—~ SHEET METAL
e

®1 T
BRASS HINBE e e

IRON ANGLE

CARDBOARD
SEEST \yupn BuTTON

the paper flat while printing. To provide a
4 -in. margin all around, make the opening
in the sheet metal 4 in. smaller each way
than the size of enlarging paper to be used.
A thin angle brace screwed to the base
serves as a paper guide and a turnbutton
holds the metal top down tightly on the
paper while the exposure is made. The
sheet-metal top is coated with flat black
paint to eliminate reflections and a piece
of white cardboard is placed under the en-
larging paper to bring it almost even with
the top of the angle which serves as a guide.
The cardboard can be used also for focusing.
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How to ““antigque
a piece of furniture

® A Carborundum Brand Garnet
Abrasive Sleeve fitted to a drum
rotated by a flexible shaft becomes
sometimes more useful than a disc
sander.

For instance, in making antifﬂle furni-
ture reproductions you will find a
sanding drum a big time saver. [t can
be uscg to make almost any kind of
depression in any wood. Edges and
corners are easily rounded to simulate
wear. And high-lighting the work
after staining is a simple matter.

Furniture factories use
abrasive sleeves, too!

® Modern furniture factories use
Carborundum Brand Coated Abrasive
Sleeves to cut time and costs on a
wide variety of sanding jobs. These

sleeves have the identical :Igh quality

of the Carborundum Brand Abrasive
Products that save time, labor and
money in your home workshop.

Send us 10¢ for 95 page illustrated
manual on home craftsmanship, and
we'll include a souvenir sharpening
stonc,

CARBORUNDU

Write Dept, M-131

THE CARBORUNDUM COMPANY

. U &, FAT, OFF,

Niagara Falls, N. Y.
Et!urbormllum Es a roghaiered trnde-mark of ssd Ends-
calen msnafacturs by The Carberusdum Company,
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Guarding the Health of the Defense Army

(Continved from poge 75)

this lung is expected to be a mighty boon.
It consists of two iron shells, made to fit
around the torso, and rendered airtight
by large rubber bands around the open-
ings. A hose attaches, and runs to an elec-
tric motor, which forces air in and out of
the shell at regular intervals, producing
artificial respiration. The motor is so light
that it can readily be carried by the patient,
and is adjustable so that breathing may be
fast or slow as exertion requires. Elec-
trically operated, it can obtain power from
any light socket, wet or dry batteries, and
in an emergency, even from flashlight cells.

Another boon to gas casualties iz the
oxygen tent. Some experiments were made
with administering oxygen in high con-
centrations to gassed soldiers late in the
last war, and results were astonishing, but
lack of experience and equipment stood in
the way. No such lacks exist now. Oxygen
tents are plentiful, and so simple is their
operation that it can be entrusted to nurses
and internes.

Other important advances have been
made in the X-ray. Barely in its infancy
when the last war closed, it no longer is a
cumbersome array of sputtering tubes, but
a sleek, streamline machine that varies in
size from the compactness of a suit case to
the bulk of a grand piano. It can reveal
every organ in the body simultaneously to
the eve or to a photographie plate, or it can
confine its inspection to the smallest tissue.

An extremely important X-ray develop-
ment from a military standpoint is the
stereoptical viewer for examining nega-
tives. Like the stereoscope granddad used
io have, it ohserves two images simultane-
ously, permitting three dimensional study
of internal organs and the exact location
of embedded bullets or shrapnel. Probing
for a hidden bullet is no longer necessary,

The X-ray has also proved useful in
treating many wound complications, espe-
cially gas bacillus, called gangrene, which
once necessitated so many amputations.
But in the Spanish Civil War, another and
apparently better method of trealing this
infection was evolved, Dr. J. Trueta, faced
with thousands of casualties, dug up an
old medical journal with an article by an
American, Dr. Hiram W. Orr, which out-
lined a technique that had never had suf-
ficient trial to prove ils worth.

192

It consisted of cleaning any flesh sus-
pected of infection completely out of a
wound, and perhaps a little more to be
doubly sure. Then the wound was thor-
oughly cleansed with soapy water and an-
tiseptic, after which it was packed with
sterile gaurze, soaked in vaseline. Then a
cast was applied, and allowed to remain
untouched, even for re-dressing, until the
wound was healed.

Dr. Trueta treated aver 1,000 patients by
this method which was practically the re-
verse of old procedure in every respect.
He lost only six, all very advanced cases.

Gas bacillus is also responding to the
miraculous “sulfa” compounds, so it seems
that a still further advance has been made.
Indeed, had these drugs— sulfanilimide,
sulfapyridine, and sulfathiazol —been
known during the World War, dead and
crippled lists would have been but a frac-
tion of what they were. Pneumonia alone
claimed 83.6 percent of all the 23,000 who
died of illness, and eminent doctors, using
the sulfas to treat pneumonia, have gone
on record with statements that they have
the dread disease definitely beaten. Strep-
lococcic infections, dreaded perhaps as
much by soldiers as gas bacillus, is also in
full retreat before the sulfas.

One of the most important things in
treating the wounded is promptness; then
gangrene, “strep,” and other complications
have no chance to start. The airplane is
causing many wounds, but it is also ren-
dering them less deadly hy providing
prompt hospitalization. Germans have
been quick to adopt ambulance planes, us-
ing great transports with stretchers for
eight. In the World War, a wounded sol-
dier went first to the regimental first aid
station, then to the first aid station, then
to the casualty clearing station, before he
could be transferred to a base hospital
Hours elapsed, sometimes days., Ambu-
lance planes cut hours to minutes, days to
hours,

Recent experiments in nutrition indicate
that doctors may be about to banish an
ancient army tradition—the lary private,
about whose broad shoulders the sergeant
was forever threatening to wrap a gun bar-
rel. Gun barrels could never cure laziness,
but hypodermic needles often can, for it

(Continved to poge-174)
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ON THE WHARYES of Liverpool
and Singapore, in a freighter’s hold half-
way across the Atlantie, in a truck on the

Burma Road, yvou will find them—three
words stencilled on a thousand boxes and
bales: *“Made in U.5.A."

Yesterday, three big words to look for.
But today they stand for more than the
unequalled engineering and production
that have made them familiar on every
dock and pier in the world. They stand
for the productive strength of a free
people—a productive strength that cannot
be matched:; they stand for a determina-
tion to “deliver the goods”—a determina-
tion that will not be thwarted. And in the

GENERAL

DECEMBER, 1941

ports of the world’s embattled democracies,
where men are hourly risking their lives to
take delivery, they stand for freedom itself!

To keep this great flood of goods moving
is the most important job in the world
today. Wherever it moves, General Electric
helps to provide motors and propulsion
equipment to keep it moving. In trains
hauling ore to America’s factories; in
factories building guns and tanks and
planes; in ships carrying oil to Britain
and food to China; in destroyers and
eruisers and h:ittleahips—lhe words ““Gen-
eral ]"Jlt_*l:'trl-t stand beside “Made in
U.5.A.”" (reneral Electric Co., Schenectady,
New York, U.S.A.

ELECTRIC

SE2-2MES-211
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FREE PLANS
TO CASCO USERS!

Your choice of detailed build-
ing plans for 24 distinetive
furniture pieces created by fa-
mous American designers espe-
cially for home woodworkers.

Each set of plans is available
freebyusing coupon contained
in every 25¢ or larger package
of CASCO Casein Glue or the  CASCAMITE Watarpros!
new CASCAMITE Resin Glue,  fesla Blu, 102 b 5¢,

FREE! "smm
OF 24 CASCO PROIJECTS:

Get the book. It pictures
and describes tahles, " Unit™
chests and cabinets, desks,
bookcases, trays, etc. Then
choose which fit your work-
shop and your home. Send for

ASCAMITE

Ragte igudwvl

your copy today. Blan, 10¢ 1o B3¢
| SAVE Jc—STICK COUPOM  Sald al Rardware, Paln
1l—~""""§_ 0N PENNT POST CARD oyl b
1 I', Enu | e 0 e e g

. | CASEIN COMPANY OF AMERICA, DepLPM-1341
| ﬂn‘ﬁm 350 Madisea Aranue, Haw York, 0. Y.

§ Tkl Sewndd me fg,g;r af the wew, free CASCO
T -mr""‘# | PROJECT.
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\:c:hunger. This seems strange, for American

Ao
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-seems only a mild case of pellagra—that is,

gsoldiers have always been well fed, but

-/ amount of food has little to do with pel-
vlagra. It is caused by the lack of certain

vitamins and chemicals in the diet. Pel-
lagra specialists, known to the medical

| profession as *‘ﬁn%ﬂm," have taken
' countless weak, tired, listless persons, and

changed them almost overnight into bright,
happy, sparkling individuals who wanted
nothing more than to tackle a good job.
“Their technigues, barely in the beginning
stage as vet, are being carried into the
army. A more vigorous and tireless per=
sonnel will surely result.

The dental profession, too, has made im-
portant advances that will benefit soldiers.
Examining physiclans are not so insistent
upon perfect teeth as they were in 1917.
One reason is the improvement of amalgam
fillings. Although easier, cheaper, and
guicker to install than inlays of gold or
“porcelain, amalgam tended to shrink and
permit additional decay., New materials
are sald to overcome this difficulty.

Another extremely useful dental inno-
vation is the mass production of artificial
teeth. An unknown process in 1917, many
potentially good soldiers were rejected be-
cause they could not readily chew food
without expensive artificial dentures, Now,
after long and careful study, all teeth have
been classified into several groups, and it
has been found that a tooth of a certain
classification in one person’s mouth is
strikingly similar in size and shape to all
other teeth of the same classification.

Standardized molds can be made, and
artificial dentures turned out with mass
production economies. Every soldier will
have teeth with which to chew his food.
Rejections decrease; our reservoir of man
power grows.

If war does come to us, our soldiers will
have the best health and muscles of any
soldiers in history. Their morale will not
be weakened by poor health. Their wound-
ed will receive prompt, efficient attention,
far better than any army has ever received.
This is the American doctor's guarantee.

L

[ You can obtain additional infoermation
about produects 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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Variable Speed | | ;
LATHE 8¢
o !

FOR POLISHING, |
TURNING, SPINNING

city lathe han-
ials and sizet
turning and spinning.

for polishing,

“ariable speed drive provides any spindle speed fram 960 to

4200 rpm., J:pznding upon sator and motor pu||{'r used.,
Hand wheel and indicater contral speeds. Accuracy within all
industrial talerances. Encloted motor protected against chips and
dust, Smoath scting, adjustable toal rest; permanently mounted
clamping wrench. Swing aver bed 187 aver gap 1514%; dis-
hmx between centers 387, Floar and bench models.

DO YOU this useful professicn ren

nn high a=z $40.-2100. weekly. Learn at home in a few weeks.
Easy terms. Mot medical or o 1:rv:|:pm!3 Mo further capital neces-
47th year. We have trained thousands.

wmu. n. pnrmnmm Friealpess
profession of your own?
THEN BECOME A Iﬂ'D'I'
CORRECTIONIST. Earn-
Ings of men ond women in

sary. Mo goods to buy.
Write for Free Booklet.
Stephenson Syatem of Foot Correctlon, 18 Back Bay, Boston, Mass.

SHIPS==I

Always write your name mnd full address elearly when
answering advertisements,

3 TO MAKE THIS UN/IQUE

- /1L.GAS SAVING TEST

Will you permit us to send yoo at our risk
the Vasu-matic, adevies which autoowners
everywhere are prafsing? Install it on your
S i LI b b O b B0, 0 A 20
ol ik BEaW rg
:ump?;n. irlwea mmr Eln:nhr pickup and
faster necnlepation, the test will eost yoo nothing .
#mmiic Supareharfrn ll'rlnufpll
aeg-mati Iy diferen perates
I:'hu-a reﬁf' I".'““Inlrp:.!l'!ipl.u br-ntuml?:m-ﬂ] I:Inde
ins urgenilduwnhuﬂmﬂs

o
htu air nm;h-hcqrtrnlt :mﬁﬂﬂuu It iz
%mhm‘m uuf:r"

ENTS 52 A1

I.Hd.&l‘ﬂ
T

Constructsdafsizparty &1
B

FOR INTRODUCING. Hara-‘u. & eplendid opportunity for onbsnanl s

r.-urmnmuum k. Bend name and
n fer and how you ein get yoors Fres.
T“TI 625 W.State Street; Wauwatosa, Wis.
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When home craftsmen l:hu.y Walker-Turner
Machine Tocls, they aet the same rugged,
accurate machines that are serving by the
thousands in Defente industries. ln aircralt,
armament, shipbui?ding. and ether mlants,
these fast, durable machines are working
day and night to speed production of wi-
tally needed parts. Modern volume pro-
duction facilities are working 'round the
elock ta make incressing thousands of
Walker-Turner Machine Tools avallable in
this Four of America’s urgent need. Jl

WALKER-TURNER |
TOOLS

MACHINE

Drill Presses = Lathes
Grinders * Band Saws
Shapers * Bench Saws
Jointers *  Sudacers
Saws *  Flexible
Shafts * Radial Machines

MAIL COUPON FOR COMPLETE CATALOG

i WALKER-TURNER CO., Ine,, ]
: 1121 Berckman 5t., Plainfield, M. J. :
: Send me the free 1941 Walker-Turner Catalog.
b MNEME s
E ORI oo i im0 :
: Cit}l’Stﬂtz :

TO MECHANICS|
This 72-page book

“Cures for Motor Car Ail-
ments” fully illustrated—
gixty short cut ideas on how
to cure car and truck ail-
ments—Write for free copy
today.

CHAMP-ITEMS, INC.

6198 Mapla Ave., 5t. Louis, Mo, |

THE DELT

POWER//ls

AMERICA'S FINEST ELEETHI{ LANTERM

o f-wHl batn rr
ll.-lf I-r-“- B3, 5 leas
buttery st ponr dealers.
DELTA ELECTRIC CO.
300 W. J3rd Si., Marisn, iad.
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[ MONEY MAKING |
OPPORTUNITIES

A New Hobby that Makes
Money at Home
OW WONDERFUL

it iz when we can
turn our interesting hob-
bies into cash. And it is
 possible! Brush electro-
§ plating offers the oppor-
m tunity. Right at home
some make a good living
i —as much as $30 or 340
a weel. Here's what one
home electroplater of Chicago says: “I bought
my electroplater to experiment with during my
spare time. In a few evenings I earned the cost
of the machine by plating jewelry, silverware,
headlight reflectors, ete., for friends and neigh-
bors. Now I have all I can do. I recommend this
machine to all who want a profitable business.”

This man apparently finds business easily. So
ean you. Besides the articles he lists there are
electrical appliances, surgical and dental instru-
ments, restaurant silverware, boat hardware,
mugical instruments and many automotive parts.

J. J. Wilson, Slidell, La., writes: “After I re-
ceived my electroplater I practiced for about an
hour. I made up four samples and went out
after business. One of the large chain restau-
rants now has me do all their silverware.”

Max Hemmert, Idaho Falls, Idaho, states: “I
am now spending all my time in plating work. 1
purchased a brush plater last summer and have
worked up a very promising business,”

Frank Welde, Philadelphia, goes after garage
business. He writes: “I electroplated a few
brase strips for samples. I then showed these
strips to different people and that's how I got
plenty of jobs. I have all the work from a big
garage. The owner gets 107 of what is charged
his ﬂ.lstomera, and the rest goes to me for my
wWor »

KE BIG MONEYzz HOME!

NEW INVENTION

New, patented invention makes possible

big earnings AT HOME. Replate aoto-

" | parts—worn arti im b olels,

| restaurants, cic
I:!J | mets

T Eimple {1
l'.'ui!'.nllu?u, e

coanplete, ready

FREE SAMPLE
LET how you can have
| TE s of YWOUR OWMN

SAMPLE and
BOOMLET

baile |,||_||:|r_|‘ patislhed eustomers. Act at oncel

WARNER ELECTRIC COMPANY
225 H. Wabash Ave., Chicago,lll,, Dept.104

CHPLAINE 4ALL
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3 The Perfect Gift \\
2=l for Hil.'n".-‘r :
W= GivesYour Hand a '
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W TON-Grip! 1)
WSE'GHIP\H‘REH{H L

World's most powerful hand tool] Aseazbog
+13e1a=1" levernge ratlo gives Tremendous 58
Orippng  Power] jpwu LOEH o the work—
with hands removed!  Holids
shaps,  Acljsinka t‘ll?fur o sime,

:Lhﬂﬁr :r‘n“:lilf. I,Llihr., lrlrgl.. handsome, Made of finest
alloy mteel. NI

vl ARlsh.
TRY IT!

See It ot beiter dealers or onber dicect
trial, 10" aize, 31.85; T+

money-back L a
or, Pl

.L:ni_rﬂilﬁ::uum LD, % TRy
PETERSEN MFG. CO,, Dept. 312, DeWitt, Nebr.

Big Money for Workers
In Home or Shop

EARN MONEY as Licensed Conerete Bpeclalist, Make
lawn pottery without molde. Patented method, Cemelery
products, novelties, tiles, fours, colorglazing, patching,
tagement waterproofing. Other prolecis. Workers wanted
everywhere. Tooklet, eolerplate, details Lle.

HATIONAL POTTERIES COMPANY
pept. A, 11 W. 28k St

[WITTE DIESELEC

Your present power hill
will buy a WITTE that
produces power and Lght
for 1o & K.W.H. Sov¥e up
to 76%. A Hize for Every
Neml. Write today for
finamce plan, lHterature
and name of dealer,

WITTE ENGINE WORNKS, 1749 Onkland Ave., Kansas City, Ma.

!_*WARD'S CAMERA BOOK

t%’ ;> will save YOU money!

clila
WARD & CD., Depl. PM-1241, CHICAGO,

KNUDSEN'S MECHANICS HANDBOOK

A comppct reference book for machinisis, tooimalcrs, drafismen-—isp

and drill sdzes, taper pins, hardening heips, sclutios of rriangies,

Bpuare roof, Teading the metele erunbster, teol grinding, ete
0 pages. Price §1,00 postpaid, U. 5. A

T v
G. A. KNUDSEN, 523 i8 St., RROOKLYMN,N.Y.

don’t WORR

Why put up with years of ABOUT
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance 1[3::1'—
mits the opening to close,
yvet holds reducible rupture
securely, comfortably—day
and night, Thousands report amazing results,
Light, neat-fitting. No hard pads or suff springs
to chafe or gouge. hMade for men, women and
children. Durable, cheap, Sent on trial to prove it.
Never sold in stores. Beware of imitationa, Write for
Free Book on Rupture, no-risk trial order plan, and

roof of resulta. All correspondence confidential.
ROOKSE COMPANY, 158 State 5t., Marshall, Mich.

POPULAR MECHANICS
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Riding the Gargantua of the Rails

(Continued from page 11)

see a big truck ambling across the track a
guarter of a mile ahead. Well, it's a big
truck when you see it on the highway, but
somehow it seems puny in front of this
530-ton monster, which feels very safe and
stable. No. 6100 rides like a Pullman, runs
like Whirlaway.

Beyond Gary the train rumbles into the
straightaway that makes the Chicago to
Fort Wayne division the fastest stretch of
rails in the land—so fast that the first Bur-
lington Zephyr came here to try out its
speed. Engineer Kilpatrick pulls the throt-
tle back a couple of notches, adjusts the
cutoff with the reversing gear to shorten
the vilve travel—rather like shifting your
car into overdrive—and settles back on his
cushions. In six minutes No. 6100 steps up
from-40 miles an hour to 85. Kilpatrick
hasn't a lot to do. He watches the gauges,
adjusts the valve of the boiler feed pump
as the water drops in the glass, keeps an
alert eve on the block signals and Fireman
Cartwright's raised hand, accompanied by
a shout “Clear board,” as each clear signal
shows ahead. But most of the time Kilpat-
rick is pressing the brass key that lets loose
the warning blast of the horn at highway
crossings. Once or twice the fireman opens
the butterfly doors of the firebox and you
avert your eyes from the inferno, vet some-
how he can peer in and see that the fire bed
is even. So accurately are those stoker jets
adjusted that not one shovelful need be
hand-fired.

Midway to Fort Wayne Kilpatrick re-
tards the throttle and slows the train down
to a crawling 45 miles an hour, The fire-
man steps back to the tender, and at a sig-
nal from Kilpatrick jerks a lever lowering
the water scoop into the 2,400-foot pan be-
tween the rails. In a moment it’s up again,
and the gauge shows 6,000 gallons picked
up. No. 6100 has the appetite of a growing
boy. She'll consume 24 tons of coal, evap-
orate 36,000 gallons of water on her daily
280-mile run to Crestline, 0. It takes a
pound of coal to turn six pounds of water
into steam.

After the drink, No. 6100 steps out again.
The needle is at 85 miles when Engineer
Kilpatrick reaches up and moves the throt-
tle one tiny noteh, then another. Steadily

{Continuved to page 199)
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Time-Savers and Trouble-Shooters
in thousands of home workshops

Ha

YANKEE

NDYMAN

Priced for everybody, these popular, *Yankee-Handy-

man’" spiral

BLTOW

drivers make your work casier

quicker, better, and mors fun. On sals wherever

tools are sold, Buy one now | . . before today's unosaal

andrapidly growingdemnnd deplotes your deales sstock.

Ne.133-H

“YANKEE-HANDYMAN'"
BUIEK-RETERN SPIRAL
SCREW DRIVER. Fasci-
mating! All you do
to drive or draw
sorews is push. A
hidden spring in
iha hondle soto=
malically returns
the driver for the
nextatroks. Coan bo
oonveried q‘l:ll.ll"kl:.l'
inte o fine dell of
ot add “Yankes-
landyman' im-
roved drill i_m'EnlLu.
quiprped with 107
blade, An ingen-
ious tonl at o re-
markalle ;ll"inl;-..

MNe. 133-H

“UYANKEE- EANBYNJN™
SMRAL RATCHET SCREW
DRIVER AND PUSH DRILL.
Tha mmpﬁ-.!r ool
with the magic
“Ouick-Return'™
netion. The trans-
mrmml  magazine
andle contains
one  ench -}lh”H,
T64"H, and %54%H
drill point and 552"
serow driver blade
for small scrows,
4 * blade comes in
driver. A beaatifol
tool ready for ne-
tion the moment
you need it. Semaa-
tional value,

Stiphsly
A eyl

&
Jar Waat

He.33-H
“"YANKEE-HANDYMAR'"
SPIRAL SCREW BRIVER,
A relinbls troubls-
shooter and time-
saver but without
the “Ouick-Re-
turn" spring. The
Ratchet Shifier

ives instant right,
oft, o rigid djust-
ment. Bores holes,
tos, il you add
“Yonkes - Handy -
man'" drill pointa.
Supplied with 14*
blade. Fine quality
and n lot of tool

for the money,

“YANKEE” TOOLS

make good mechanics better
Morth EBros.- Mfg. Co., Phila., U. 5. A.
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27,000
R. P. M.

'I'I-u Lnlnlne Dremrel Moto-Toal e the ideal @iy for o cradesmen’s Christrps. Trrisda,
wharpens mn. engTaves, s, Fo. Baves e eals o, diwes. Rser worh.

nur- iz W Lhe b
sinbiin  pobes

LEAHN ru HAI{E NOVELTIES
LIKE THESE!
10005, PROFIT EASY! ¢

Mo EESErlenre BECEIRATY, Wa provide §
camulete instructions and all T

ala needed, Turm yoliF SpEaee L
bale monary, e

STEWART'S RUB-ER-SPRA

Tl finest mald-mnks
Ing materinl availabie
and make the EWSL
monry fearm small in-
ViR EEnL

CRIG Dlustrated BOOK fully mlaining bl pay.

FREE ing movelty-making business, Send for 0 (oday) FREE
STEWART'S STUDIO, Dept. P-12, 1008 Georpe 81 Lake Genevs, Wis.

in Isetories. Owver 25000 r.pom,
cubbers, do fnp work],
1 ul.l:.- balaweed armature, vibreioskess, 110 v,
Ertiililn cisling fap.

& ua. Alodel 1 Moto-Toel somplele will chock amd 1" eolled anl
F0AE Manter Model I, L
£ collet anly $16.50

10-DAY TRIAL—Money-Back Guarantes
e gunubse Dramal Mt

or arder direct (hin (actory on (U-day money-back erisl,
$4.00 whb ceder. We ahip C, (b 13, Tor halamoe.

DREMEL MFG. CO., Dept, Bi111-M, Racine, Wis

- has

100 TOOLS
IN ONE

MASTER
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AMAZING CHEAP

OIL BURNER

Cﬂl]l( and HEAT Wi ihuu{' Cndal

In Your Presend Steve of Furnaos s -l""{[—'f'fl_-?‘li 5
"Ll.

igery, Dirt BF Auhes= g1 & u“\\ i
H

U'IJER 40,000 SOLD

AR ANy chenp Ilurnr:r TYET e oust o
ww cosk. ccient perfanmance, Huares ondinacy
lew priced frec fowior ol withoul pre-gener-
atingE. Mo small openings
tx elog. Hoat regulated
by Turn af Valve,

SODAYS' TRIAL | g wokey

venience und economical F. Silver says:
aperaiion without risk. i eam  dl L1

Write Immediately | = &
fnr SPECIAL Wr ke un fvw
OFFER TD AGENTS .

wha will demonatate aod @akes aflors, Wrlle

ek, b firet 4o lemrn how fo mnke REAL
ﬂn-q'rf rlight now, space oF full me—mail 1e
postoard

A guarantes with
each burner.

AGENTS

Regulated by
Turn of Valvel!
UNITED FAE'I'{II\‘I!!- P-751, Factory Bidg., Hansas Clty, Ma.
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COMPLETE

=500

cl.wl»:uun .-w!
CONDOR H

Soars for Bours,

WHOLESALE

CATALOG ’REF

The most eomplete fuorescent cntnlog=—listing
fixtures, nccessories, kita for every type of
floorescent I1x|:|l.|np;—||1l:!1.|lllr|-u nawasl kitclhen ansd

| lampe—al lowest wholesnle prices. New kit
and dingram service makes it ensy 1o assemble, ins
stall, and sell complewe fluorescent for '|IﬂhI¢I.
#Atoren, Iectoriea, offices nnd farma. Bend for FREE
cotalel and special sgents ofler.

Jechasae Fluorescand Supply, Dept 37, 205 W. Wacher Dﬂul.l‘.‘hlun
Wonder-Tone NOISE ELIMINATOR

Just attaeh 10 your radio (londg. short wave)
mmi enjey rectplion free from distraciing
niolses, 5un||-n¢u-'l.1'uu.|:_-r Pay Postman 80¢ plus
fagre or dend B¢ aiWl we'll sewl postpabl, o
Retaarn it & days far refund if nat delighied,

WONDER-TONE COMPRNY, Dwal, 10,7078 N, Glark 50, , Chicags, DL

BUSY SEASON NOW ﬂl'

Agents wanted to sell all notionnlly adveriizsed merchandise.
Commission to B0%, Write for free catalogue “PM™.
Intarbore Distributors, 110 W. 34tk St., Mew York Clty.

WE MEND MEN BY AUTO-MATIC
Fr5rE-[1TE ARMS & LEGS g

FREE FIRAE SAMPLE
FORT QMI{F‘TE_ Aptnts Wantsd
50. MINHEAPOLIS, MIMH.U.5.A

urtabile GOl
'1'HL"EBE.-E.ER.|'I. E8, 80X, ELASTIC 517

WORMAN CO., 317, THIRD AV.

#
WOODSTOCK

TYPEWRITER
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the needle creeps arcund to 90, 95, then
rests at 102 miles an hour. Yet here in the
cab, 75 feet back of the pilot and unable to
see the track unless you peer out from the
engineer’s or fireman's seat, you have no
impression of terrific speed.

“She’s a wonderful engine,” says Kilpat-
rick, turning around to grin at you.

But that wasn't the way they talked at
first. When No. 6100 first came out from
the east, the crews were a bit shy about
riding her. Charlie Wappes, shouting in
vour ear, says "It was like changing over
to a Cadillac after you've driven and tink-
ered and taken apart and put together a
Model T for yvears. But now they've found
out how smoothly she rides and handles,
and they like it."”

The big engine is mechanically lubricat-
ed while running, and at terminals pressure
guns shoot grease into her joints at 350
points, But men are creatures of habit, and
you'll still see an engineer wandering
around her with a three-foot oil can look-
ing for some place to use it.

A curve is an event on this line. You see
one ahead out of Valparaiso, but you take
it without a lurch at 95. The last 19 miles
into Fort Wayne you coast along around
100, the throttle only parily open. Two
miles from the division point Kilpatrick
eases the throttle and applies the air. Five,
ten seconds elapse and then you feel the
train begin to pull back, as the air iz ap-
plied to the car brakes. All the way to the
station the train is kept stretched out,
braking against the pull of its engine; then,
just before the full stop, train brakes are
released and locomotive brakes alone ap-
plied, letting the cars close up the slack,
Thus the starting load is lightened as the
engine, taking up the slack, gets one car
after another under way.

The home stretch is a two hour, 131-
mile sprint to Crestline. And Crestline is
home, for there a special stall has been
built for the big engine which ean get into
no other engine-house, Nor is there any
turntable west of Harrisburg long enough
to take it. A special Y was built at Crest-
line to turn it around, and at Chicago No.
6100 has a new big pit of its own for greas-
ing, and for cleaning the fire. The engine
has been assigned for life to the Fort
Wayne division, where she can negotiate
the slight curves and long straightaways

(Continued to page 201)

DECEMBER, 1941

-

ZFIX IT!

There are better reasons today than ever
before for saving things made of metal.
Many articles in and around the home can’t
be replaced, or they're scarce, dus to the
heavy demand of national defense,

That makes Kester Metal Mender one of
the most important items inany home work-
shop, because it fixes just about anything
made of metal, quickly and permanently,
Kitchenware, lamps, wire baskets, orna-
ments and various equipment are just a few
of the articles you can repair, and save,
Kester is easy to use, no muss; no guess-
work; just apply heat and, the job’s done,

If you've never done metalcraft at home,
try it and see how interesting it is. Kester
Metal Mender makesas well ag mends. Get
acquainted with Kester; fill out the coupon
and mail today, for generous FREE sample
of the solder and booklet, “How to Use It.”

METAL MENDER

HKeater Bolder Compan¥, 4554 -12 Wrightwood Ave., Chieago, 111,
Flease semd me free sample of Keater Metal Mender and
""How-to-Use-1t"" Booklet,

Addreas

Oty L NTH
HEEENEBRN Mail the Coupan Now I H E B B B B

L
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| |
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DRAW-0-MATIC

Autamatie Sliding Parallel Bar
DRA"HIHE BEOARD

r A1 r\ep]arlnz tha nhl
!.'luhu.::u.ut LT Houare and coslhy
mechanical toardds, DIRAW-O-MATIC is

0 Al portabile boaed with new,
practieal features. The patented seli-
alirilng sleel bar with eellulald edie,
slides enelly uu:mdduwn—ll.wu where
Pul—cannof warp—always remaining
wiplidee with board, rnﬂriﬂi.priﬂlim
Y wark with feee use of boih Ficde, D=
Ll nwdd dor ore Weday an § DAYS TRIAL! Bee
}--, l.l.uau-:mu. .l- Try it1
X oenign counries Wil
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HELLIH INSTRUMENT CO., lnc.

At our Hlkl

Il-l H. Clintom
Do pl. PM-1321, ﬁhlﬂﬂh!"-

W ARCADE

EASY-TO-AFFORD PRICES

Arcade Tools give home crafis-
men the advantages of fine shop
('n:;uJ]Jn:lenl'. at easy-Lo- afford
rices. Ewvery tool s scientifical-
Iy J:jigncd :|.||.LE“I prtclsum built o
assure accurate workmanship and
lomg, faithful service. The Arcade
line includes pracﬂn[l{ all wypes
of Bench Tools, Model Makers and
Accessaries. Write for Free Catalog
and Price List.

POWER
TOOLS

Arcade Mfg. Co,, 1219 Shawnee 5t., Freepart, Il

ONAN ELECTRIC PLANTS

ALTERHA-TIHG AND DIRECT CURRENT

B asree ms Ligy Power Lin w FARMA
B I||)|I-~ IIII l.lil . PUBRLI JII !ll'kl-
Operate Lights, Hodioe, Motem, Al Ajiplias

veer Al '\-'I'III K AEELS — 1% re S0,040 Waiis

- COMIPLETE, LA

TibiUsasis v USE N ALL FARTS
O THL WORLD

Warlde I

v Umerapleie Dtk

('.'-1"\ AN & SONS

AUIEATNILES, MIAINN

L'l. "I-"r

i I..ﬂlll COET HJWIH for hn'ml'-l Eardens, poultry &5
ruil Fanches, intes., ETedn b, mn*l; =
r1r. -Inw:t. |:l||I'|.I1.'a.tr:l=I 'E.IIE'.' H:l.n ‘lk !I

T
an PHII:!E -n-d FREE CIRCULAR.
SHAW MPE. CO., 4513 Front St., Galesburg, KEns.

5] |:.\.-.1"||;I.4"-'r
B16. 15 FREE, Mew Come
p|-|l|. Eﬂ.‘tﬂ*l?flu
FOREDOM ELECTRIC COMPANY
Doak. 373 ZT Park Place. Hew York

The Book That Will Make and Save Money
for You in Hundreds of Different Ways

For

SHOP NOTES «

Now Ready' .

Ideas You Can Use
Helps You Earn More

I Thenew 1942 SHOT HOTES
| ia the biggest and best ever
isgued. MNow 224 pages, 28
| in eolors with over GOD pic-
tures and drawings and 700
items in the index. It will
help you on wour job—on
1 home repairs—on the farm
—in hundreds of different
ways—and will make money
for vou and save you time
and money.

Every mechanic needs SEHOP
MNOTES., There is no other
book like it and it can be
worth ita weight in gold to

‘ Hundreds of Frar.lmai

A Few of Many
Hundreds of Subjects

Automeobile Kinks
Boating Kinks
Carpentry

Concrate Hints
Filling Stotion Helps
Gun Servicing

every man who works with Lathe Helps
tools, Get thia new 1942 Sanding Drum
book teday. Help yourself Soldering

Venctian Blinds
Removing Car Dents
Using Blueprints
Chromium Plating
Home Improvements
Furniture Finishes
Jigsaw Stand

Shop Proctice

to its money making facts,
| time saving ideas, short
| cuts, shop kinks and up to
| date methods, Only 50 centa.
| Mail coupon.

' Special Offer

Yeneering
5 VOLUMES _
$2-45 et @

Start a SHOP MOTES
LIBREARY mnow. We
have n limited supply
of booke for other
yvears as listed in eou-

pon below. Approxi-
mately 400 articles in
| ench. Five wvolumes,

gll different, including
| 1942 SHOP NOTES ,;
for only $2.45. Single |
hooks as eelected GO o
cents each. Cheek and &
meil eoupon NOW,

Check and macfﬁmjwnq

Hend me SHOP MNOTES as indieated below, I enclnue TE-
mittance for .. 1 will pay postman (I, 8. A.
only, on orders for two or more books ),

[ 1942 Shop MNotes=50 cents 1839 Shop MNotes-50 cents
11841 Shop Motes-h0 conta 11936 Shop Notes-50 eenta
0 1840 Shop Notes-50 eents

Shop Motes for & years as above—82.45

DRI B e i i it i i v a T s
Address, T —. -
City, {117 tn

For a Truly Useful
Gift this Xmas!

<3 FOREDOM

Wole: Outside U. 5. A, enclose remitance and add 1506 for shipping
chAFECS.

Mail to POPULAR MECHANICS PRESS
Dept. 342 ™ 200 E. Ontario Strect, Chicogo
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with their heavy, 131-pound rails at high
speed,

No. 6100, like the rest of us, gets one day
off each week. On that day at Crestline
they give her a light going-over, and blow
the mud left by treated water from her
boiler. As for heavy servicing, she'll go
twice as far as the “K4" engines that pull
the other trains of the fleet; she is docket-
ed for a general overhaul at 150,000 miles,
but they don't believe it will be necessary
before she rounds the 225,000-mile point.

The big engine has had a strange life.
Since she settled down to business for the
Pennsylvania she has traveled about 40,000
miles, But before that she probably rolled
up 50,000 miles without getting anywhere,
The prize exhibit of the American Rail-
roads for two yvears at New York's woeld
fair, her wheels spun continucusly on the
treadmill there while Pennsylvania engi-
neers impatiently cooled their heels wait-
ing to put their big investment to work.

It was at the fair that an onlooker turned
to a Pennsylvania official and inguired:
“What's it made of?"

The thing was so unbelievably big he
thought it was a papier-mache mockup.

i s '-,'I'?

Pinch Hitters for ]j;fé;sé g

(Continved from page 3)

stockings, intent on making attractive a
silk substitute of which there have been
burdensome oversupplies for years. To-
day's cotton hose are more durable than
silk, far more gossamer and form-fitting
than the cotton stockings of bygone years.
And from the Soviet Union comes word of
a new clothing fabric that is half wool and
half fiber from the albumen found in the
seeds of the lupine, the desert flower.

You still find aluminum kitchenware in
the stores, but when it's gone there won't
be any more, for a while, One sales organ-
ization for aluminumware saw the coming
“drought” and is now selling sterling silver.
But in place of aluminum pots and pans
you find utensils of glass and iron and
enamelware and other substitutes—and the
fricassee cooked in them tastes all right.

You can buy a shower stall made of
pressed wood or a plastic based on cotton-
wood pulp, impervious to water. Your re-
frigerator, which has always had some
plastic parts, will have a lot more in 1942,

{Continved to page 202)
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* Uncle Sam gets first eall
on “Prestone™ anti-freeze.
Defense orders are heavy—
and the supply is limited.
Better buy early!

*

SEE IMSIDE FROMT COVER

X * X
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THE IDEAL CHRISTMAS GIFT
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Stropper

Puts Pleasure in that Morning Shavel! lnsert
any Gillette-type blade in inplex—turn the
crank for o cool, clean, comfortable shove.
America's favorite Blade- Conditdoner for 25
vears. New 1942 Twinplex fea-
tures “Barber Strop™ rollers, fold-
B A-WaY . light weight. At
E Dealers. Order direct if your
Dealer is our of stock.

Postpaid

R TWINPLEX MANUFACTURING CO.

1800 Roscoe 5t., Dept. 2312, Chicage, U.5.A,

“Fine WOOD CARVINGS

For GIFTS or PROFIT
THIS EASY WAY

" ABs you trace the model the
cutter automatically fol-
lowa the same pattern in
detail with amazing ac-
euracy. On your very first
attempt you will amaze
yourself at the astonish-
ing results.

FASCINATING—NO SKILL REQUIRED

WHAT TO CARVE You will find hundreds of

benutiful things in plaster, metal, glass, ete.,

to use as medels to make carvings in fine

woods of rare beauty and high value.

TRACE DRAWIMGS, ete. to make earvings

in relief for furniture, ete. A simple attachment
will carve statuettes, Inthe work, ete. Over 1040 machines
in use. Deseribed also in Popular Mechanics, Nov, issue,
FPage 13, Write today for FREE illustrated folder.

ANDERSON TOOL & MFG. CO. i hinois
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Electric .Sa&uﬂtm;.
IS FASTER. .. BETTER....

Get smoothest professicnal
finishes in your shop...
10 TIMES FASTER!

EASIER!

-.ﬂ. You'llbe prowd of the satine
gt gmooth fnlsh ZEPHYH-
FPLANE JR. produces .
delightednt thehoursof labor It soves. . lnmsed withits Tw=
cost operation, END3 tedious “back-snd-forth™ hand =
ing on wood, metal, compositions . . . on sl shop pmjﬁ
home repairs, furnifure refinishing, ete. femoves pal
varnlsh . . . polishes, Easy to handle . , . welghs only 984 Iba,,
perfectly balanced for even pressure on entice surface, .. Jeaves
no rlprllﬁ or ridges. Link-belt drive. Touch-control lever for
beelt changes. Works from light socket,

SKILSAW, INC., 4779 Winnemac Ave., Chicago

= SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S
..0R WRITE U5 TODAY FOR FULL INFORMATIDN!

WHATEVER YOU MAI’(E-

Whenever
You Repair

[ ]
Glue it with
WELDWOOD

Your homecraft projects and mending jnh deserve WELD-
WOOD, the glue of the aircraft industry.

For joints as strofng ad lha hardest wood—for dowels
that won't locsen—you can’t find a better glos than
WELDWOOD.

WATERPROOF, not aflected by steam heat or damp-
ness, ROTPROOF, STAINFREE, enduring strength=these
are proven, tested advantages of this one part, cold setting,
quick mixing modern plastic adhesive.

Try WELDWOOD GLUE on your next job, and you'll
stick to WELDWOOD in the future.

__4.;______5-‘;5.-3 UNITED STATES PLYWOOD CORP.

2

World's largest producers of Plywood
WE [ .
FrOWBOT | 16 West 46th Street, New York, N. Y.
"'I'rllnauf :l'-ll
mn 259_{ If your hardware dealer
e g "".'1" ﬂﬂsﬁtrmﬂ

WELDWAY D

FLAXTIC REIIN

WATERPROOF GLUE
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Two leading manufacturers are saving
6,000,000 pounds of aluminum this year by
using other metals or plastics in refriger-
ators, and another big appliance maker is
conserving enough aluminum to build 130
twin-engine bombing planes, besides sav-
ing 150,000 pounds of nickel and 100,000
pounds of zine, Incidentally, the conserva-
tion of zinc may affect face powder, in
which zine is commonly used as an ad-
herent element.

Discussing the hunt for new materials,
A, W. Robertson, chairman of the West-
inghouse Electric & Manufacturing Co.,
sald that “to our surprise, we have found
that many of our substitutes proved to be
better than the originals. While we have

A hot, dry, urea-impregnated stick of swamp oak is
shaped by twisting in the hand while in plastic stare

been locking for one thing, we often found
an improved material or device that we
weren't even trying to find.”

Apgitators for washing machines are be-
ing molded of plastics or shaped from Ma-
sonite hardwood, wacuum cleaners will
have molded nozzles, and even the kitchen
towels, shelves and aprons will feel the
impact of a world at war. Metal cabinets
give way to wood. Cotton and other do-
mestic fabrics will replace the imported
linen dish towels. Cotton and oileloth
aprons will appear on the hook where the
rubber apron used to hang.

Around the new bungalow you'll find
glass door knobs and hardware of trans-
parent Lucite, In place of the stainless
steel or aluminum molding that decorated
the kitchen sink you'll see panels and trim
of Tenite, a shatterproof plastic that comes
in any color and is extruded from a die in
long strips much as toothpaste is squeezed
from a tube. The radio set and the camera
are likely to have plastic cases, and prob-

(Continwed to poge 204)
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KRW ARBOR PRESSES

BENCH TYPE AND HYDRAULIC

Needed in every shop—save time and
money—do better work, quicker.
Mo ahop is complete without & small arbor press.
Pressing and sgueszing operations ean be dons
better and faster on & KEW
being vise and sledge hommer methods—ihey
gonerally deliver
Factory-To-You P
for your money,
KR\: Bench Type Arbor

resses,
Na, 37-P ’n Ton, $13.26%;

Mo, 57-W 3 Ton,

OB, Arcade, N. ¥, Slight.
Iy higher weat of Rockies, — T

K. R. WILSON 17 Lock St.,, BUFFALO, N. Y,

Builders of Shep Equipment for Ford Dealers Since 1916

Arbor Press. Btop

iled work In the end. ERW
il ﬂa;vluu grentor wiluo
KRW  Hydraulie
Presses are built
in 25, 50 and 75
ton sizes, Prices
atart at J198.00%,

sizes,

Tan, $24.00° ;

£38.00%,

T(_'.gu 56 PAGES OF 'I.-'"'-“DEID AMND
R METAL WORKING MACHINERY
o

INFORMATION AVAILABLE
DURDMETALPRODULTS (0L ESER HEILDARE CHITALD

BUILD AN OIL TANKER!

CARVED WULL INCLUBDED! Fameus 31
ldeal Super-Dolail Medel. Our -oﬂl'lt 'T'

kit mnk:‘! n-prfv:tur;ulltjung waay, B
€
IDEAL MODELS, 26 W, 19 St., M. Y.

NEW CHEAP OIL BURNER
FOR COOMING & HEATING STOVES-FURMNACES
(S ooy sane stva o s L )

LIFE-TIME GUARAMTEE AGAINST DEFECTS.
MHO MORE SHOVELING COAL OR ASHES.
New Fuslizser Elarter 1-Apur.|lh| Hruhm Euraa Cheap 13 Flash FI!TP‘H [
ul!hliﬁ?:- ’E’“. -‘Gllhlsi‘;ai Ery IE In yeur "nﬂlﬂul': ::FEFHENFFM- one ik ch. ﬂ.'::

wurg FREE for ll.nl.rvdurl Ba sl Bemdl uf hame boduy.
Hﬂ“ HWEST MFG. -'- Si0-p !m Mitehell, Sowih Dakoba.

BYMCHO  eut
mwrtnd, plasid
Sirokes. Per
WE

$12.76

Im U5 A

HCRAO DEVICES I1HD,

5Y
3265 Bormuda, Bopl. PM-121 , Ferndalo-Detrolt, Mich,

Sl'reumlmed 3 Wheel Rullar Skate

oil ean his Pumons Seowhesl shate in clam
|||'n 'I'h'."ll n linewithbrake 8t back. Tndiridu T
llrcrl‘_h S, n"'h mru'rlull-mh:a'tﬂl IHII-H “ILhn:Iml
w ridy pheca wizn whon orde ther
Fiioa Afladhed” 31050 o BEan Tomrias .
SIFFERT & MOORLE MFG. CO., DEERFIELD, ILL.

Extra Money om £ooks

SEND NO HDHET-BMHMEDF.MII‘IHHIHILS.

Thase fa tal hlﬂ name gnd addee O LITLE
Mony B?nqn"; mp m-T - 1= o delivery plus " fuw Cents pants

ﬂndn-ﬂ'mhcm. Let them age.  Ask for Dig new
help you too. Cheek this l'uulng of helpful me-

st nnd mnil with waoer chanical books,
SHOP NOTES Luagnr
‘Thousanda of Useful

SELECT ldeas, Bet of 0
\ FORTY POWEH '-;:m.s
FROM Jiist Published

utld awn saw, drlll,

lathe, luul.ﬂr‘r, [0

!mm HETRpE—anve
t . §1.25

AUDEI..!- 'H'E DERS GUIDE

THIS LIST

BLU EPHIHT READING

For Building Trades. . .51.25 ‘iﬁ;;!mg c'f:nwra Elee-
iﬁf&":.'iﬂwufulr Using . 51.00 “?q"eﬂs;'.'!‘“'"ﬂoﬁﬁ'“'zﬁg
1008 SPARE TIME MOMEY piinTING & DECO PRATING

MAKING IDEAS New Book $1.50

Blart Your Own Dusineas1.00 UPHOLSTERY
MECHAMICAL DRAWING Atart mm nr‘murnm 52.00

Learn Drafting; Good AUTO E

BRlAry. . eoaciniiass §1.50 How m I!-ulll:t :_ rd,
SHEET METAL WORK ngd T.'!:- Forda: ., .. 5100

Both Light and Heavy COMNCRET

Motnl, . .ouivian L5550
Fﬂlﬁl"l} FHAETICE §1.50
FOUNDRY WORK.... . 5500
AUTO BODY & FENDER

REFPAIRS
Up-to-date Information.53.00
WHAT TO MAKE
2-Vaol, Library of Worth=
while Projects fo
.. 5098

For Machine T s Bl
ROPP'S ﬂltﬂﬁﬁﬂlﬂ‘ o
(urn. ]-'u;u.rln.u' Lo Mink-
ESTI un‘l‘l’r’dij' FoR e
BUILDING TRADES
Fi tugnz Almterinl and
Lhn

= rCogte. .. ...,
Craftsme. ....... REWINDING ELECTRI
MOTORS

PRACTICAL
MATHEMATICS
Feni Help for Lna::lea Anyone to bt.un =
Wha Uses Flgurea.. . 5200 pLATHE mul DEOOK [Motan
REFRIGERATION Hu-w tn oonairiet G-in.
Electric, (las. Be a Ser- amrmmq kinks, . 50¢

vloe EX

Rpert
THE BOY MECHANIC m“:'l‘ I R “_!

.
New Edition of TRAILER .I.IH_I.'IING
Famous Book, ., .....52.00 Four Tested Plans, .. .. $1.00

PEI'I.ILAH MEGHAHIﬁ PRESS
Room 339 200 E. Ontario 5t., Chicage
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PHOTO

ENLARGEMENS,

figaliln ws Lnlnm ot koma? Mais F‘IIIEIH
E&LAHG-E-IIT EMTS for yoursell nnd others,
Wour cosk S = ges. The ldesl Fhoto

e MBS I A ANY

} idanl-0, 148 Weat 23rd St., New York city SIZE

How You Can Sotyz
HIGH PRICES .+ SHORTAGES

In essentinl materinls used daily in tremendovs wolume
by the building industry,

We equip yon with specinl line production machinery—
using loeal low-coat raw materiala—only modest investment
required—balance easy monthly payments.

Seores of established manufacturers have proven the quality
and salability of product, as well as the earning power and
stability of this business. (Names on request)

This oppertunity offered only one man in each community
to make this proven low-cost matorinl, | Samples furnished.)

Act mow while your territory is still open. Weite or wire

for Free Booka and lesrn how wyou foo enn own one of
these profitable businesses,

W. E. DUNN MFG. CO.,
Holland, Mich.

600 W. 24th St,




{Less Moler)

First sueeeszful
E-thl, heavy
duty design at
low cost] Han-
dles straight or
angular work in
woods, plastics,
]lzht metals.
Cutz 5* thiek. Saws to center 24" cirele. Table tilts
to 46%. Full detalls in catielog. Write,

f POWER KING TOOL CORP., 1208 Cleveland St., Warsaw, Ind.

| DPleass send eataleg. I am _intercsted o 7, B Bows

I 8 Jig Bawg [0 Wond Lathes OO Dirill Presses Spiuma Bhapers
Jalnter FPlaners [ Belt and Diec Bandors.

I Nama

T SRt Gy VLR eyt 1M Lk | rd i L

mw anid Eﬂul-

FII.I.S EASY TOBAGW POUCH

E’l?.'.-nutml

Pressure at lower end opens
pouch. Spring closes it.
The simplest casiest pouch to

L

use. Tipper opening for flling
| the pouch, Fress the ends as
! shown and tobacco drops into
bowl of vour pipe. Made in
genuine leather, ofl eilk lined.
Dispenses every cut of tobaec-
co, Gift boxed for Xmas, Poat-
paid in U.8.A. C.0.D. extra.

Rlack or brown Moroceo $1 I:HZI
Real ealf skin. .cocecmaiens:
| Real plg akin. .. ﬂﬂﬂ

sesmmum page GG Qetober 1841 dasue Poprlar Mochanios Maposing

IWAN RIES & CO., 73 W. Monroe St., Chicago
MAKE A MODEL STAGE l‘.‘l]M‘.'H

He il Original pallerng on [l

a-u:wrm AW, ;T:ru 'inw locking, asscmiled u-l.ﬂ-ﬂ'ud.
t'ml.-nn uﬂnur Mllu Actusl size drawings with Instrc-
L

Elam Andrus, Paftems, llli “Excelsior Bivd., Minneagofis, Minn.

F g EARN A DOLLAR A SALE

SELL NEOPRENE NON-
SLIP, LONG WEAR WORK
A SHOES TO DEFENSE work-
ers. DMore than 200 other
styles for dress, work and
play! Experience unneces-
sary. Write

¢ J-CMOENCH SHOE CO.
BOSTON,EZINMASS.

ably there will be fewer and fewer of those
bright metal accessories in which the cam-
era enthusiast glories. Uncle Sam comes
first, and he not only wants the metals that
went into photographie supplies but he's
buying a vast amount of camera equipment
himself.

However, this business of substituting
plastics for steel and other defense-pre-
cious metals can’t go on indefinitely. The
plastics themselves are becoming precious.
Theirs is still an infant industry, and piling
new demands for plastics as substitutes
upon already heavy demands for plastics
for their own intrinsic beauty and utility
has created one more shortage. Annual
production of plastics is about 160,000,000
pounds, while steel production is above
£0,000,000 tons. Formaldehyde, one of the
principal ingredients of plasties, is re-
quired in the making of munitions, phe-
nolic compounds are also under priority
orders and thus the supply of plastics for
your home is limited. An end result is al-
most sure to be rapid expansion of facili-
ties for the manufacture of plastics, and an
age of plastics after the war.

The first of the 1942 automobiles still
glittered with trim of chromium and stain-
less steel, but as the year 1942 opens the
bright metal begins to vanish and plastie
trimmings or fewer trimmings appear.
Some cars which had aluminum pistons are
going over to iron. A carbon-molybdenum
steel alloy of which the ingredients are
plentiful is replacing nickel steel. One au-
tomobile has a glass tail light, silvered in-
side so that you'll think it's all chromium
unless you're told. The car builders assure
you the 1942 models will run longer at
lower operating and maintenance cost in
the face of the fact that they are saving 81
percent of the nickel steel formerly re-
quired, 93 percent of the primary alumi-
num and 30 percent of secondary alumi-
num, 97 percent of the magnesium, T1
percent of the zine, 29 percent of the chro-
mium, and 74 percent of the tungsten. A
ban on white sidewall tires, which after all
were only appetizers for your pride and
aesthetic taste, will save 6,000 tons of crude
rubber a year, plus some zinc oxide.

When Henry Ford recently unveiled his
plastic car, result of 12 years of research,
he gave the world a glimpse of the auto-
mobile of tomorrow, its tough panels

(Continued to page 207)
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SANDS 10 Times Faster..,

il ”".li"é}

Mow, .rlu bottor umdlﬂlz !hh Smny
1 Tl I

Wisrks of
¥ B r 5 Fopr |.-r|—

i Ly Fulh- guaramteed. Try it &t yo
ardwire des |I-|:r 5, or WRITE us today for full -h---lll‘

SYRACUSE GUILDTOOL ©O., 1741-12C No, Salins St Syracusa, N.Y.
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HHEBETE 3 H'UII.ITS = TEH“!E ®  WTY AMY DAME PRESS

READY
;?EO 10 13K

ﬁ m. Fix your crippled furnitare, chipped

weneer, splintersd muoldings so they
look like new . .. Rogers Glue stays put longer because it's
T L -1 stronger . . . also useful for repairing sporting goods,
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oA L [T T i i iy leather, cabinet work, wooden drawer pulls; interior build
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BARROM TOOL ©€0.. 384 Architects Bldg., Detroit, Mich.
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FREE M908

CATALOG
260 thrilling pages, showing over
4000 opportunities to make money.

1 Sells 10 cents and up in tobe, jar I
spﬂﬂill Offer! or can At hardware stores '

only or send 10 cents for full-size jar, & free
project book giving new ideas, new plans on how
to make useful articles, plus a free set of

Household goods, display eard itema, project ::;E:EIIS- GLUE CO.
wearing apparel, coametics, foods, Dopartment L, Gloucester, Mass.
jewelry and toys nre a few of the
thousanda of articles shown in this
exciting book for salesmen, agents
and dealers. Address n postal card
to address below and request & cop:
of this Book Of Opportynity, WO
Mo charge for it. A aoP
Spors Co., 1041 Huron, Le Cenler, Minn. TN OF staenst 1N EVERT
F Alwors write yvour mame and full addeess elearly when
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BUMPERS,
FENDERS,

WELD

CYLINDER BLOCKS,

BODIES, FRAMES, ETC.
Does Farm, Factory
and Home Repairs

Wnrhuﬂlln volt eloctrin lght  clreot, s o gt
R Lbe m:rvglndhu.u ﬂ?{,ﬁ?ﬁaﬂﬁt_&“ EEt %" =2 Without provicus weldlng ex-
Welder complete—rendy 1o 1 ams Péflence you can make for yoar-
v Iight socket, The Db P,“ e s - Belf as much g $5.00 oa & repale
oy both metallic and mbu;“utfncwdu- b ﬂl\: 1:;:““”13“ o lﬂﬁhn mﬂ
r - . any weldera ma
o ihie Hghitar moris, 0eF and brasas a3 much as $15.00 to $20.00 a

on the lightest material,

EASY PAYMENTS
h‘nrt: on lron, !Iu1. Tin, Brass, and All Other Melals

Wit ur free inatry a1 can in @ do fnlshed repair joba,
BIG F-l‘f N HIJDMIHI'-‘ 'HIII: #lﬂﬂ INDUSTRY Once you have the Dynamie
outfit, you are all set In this profitable feld. In a s Dhynpmic “B]IJ-
or costd you Less Thon &0 a Day. Write for FRE mswﬂu TODAY.

DYNAMIC WELDER CO., 2226-5U, Silverton Road, Chicago, Il
FREE TRAILER PARTS CATALOG

day, The Dvnamie Welder 13
light and easlly portable,

AGENTS WANTED!
Get eur big profit plan snd
lo-day trisl ofer. Send for
i TODAY.

RIC TOOLS — j
A SiohiE I e wpi S Sy
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Screws Into Socket
lee Clrn'mur}r .ﬁ‘uﬂ:

Prepare for Defense Jobs
With Helpful Books

Here are the books you need to prepare for good joba in
Americn’s vast production program. Pay postman on de-
livery (U. 8. A, only) or remit with order for postpald
delivery. Ask for big FREE eatalog of helpful books.

- nl s tna
ing orodisct of the decsds,

. E'rl-l Eta Chicags, 1L,

- ik i,
HAMCD, Dept. B11. 413

I NEED MORE MEN]

to sell cleaners, disinfectants and maintenance
materinls direct to superintendents of big build-
ings, hotels, factories, R. K. staticns, clubs, schools,
public insttutions, theaires, hosplinls, et hun=
dred men pnow selling this line succesafully. Good protected

GET THE FACTS TODAY! La—rﬁin!y q.ti'li OTFITL, Llhm'nl o=

| PROMINENT SPECIALTY H AV NE

lﬁl-lill FIFTH AY., HE‘I YORK

Just to get ecquainted, we will make a beautiful PROFES-
SIONAL enlargement of any snapahot, photo, kodal piotare,

print, or negative to 6 x T inch FREE. FPlease include enlor
of eyes, hair, and clothing for prompt information on o nat-
tural, life-like color enlnrgement in n FREE FRAME to set
on the table or dresser. Your original returned with your
FREE FROFESSIDNAL enlorgement. Please send 100 for
return mailing=—~Act Quick.

HOLLYWOOD FILM STUDIOS

7021 Santa Monlca Blvd., Dept. 153
HOLLYWOOD, CALIFORNIA

SHOF ARITHMETIC. ... .. $1.50
SHOPF GEOMETRY L
TRIGDNOMETRY .
BHEET METAL HI'EFH. '
1001 WAYS TO USE CONCRETE
D-a nwn work, save
swsssannsss BB
’TIII‘I. “UI.I

ll.l.ll!‘l INT READING
r machine trades....51.50
-.M:II INE SHOPF WoRK
Approved melliods .. . 5278
ELECTRIC WELDING ., ... 51.2%
OXYACETYLENEWELDING 51,35
DYHRE'S AUTO ENCYCLOFEDIA
(Mow ed.) World"s grest-

o8t bhook for auts mo-

ChAfded - .ooneaas SEO0
|1.[{: HIC WIRIM

noludes eskimaling ... 52.50

PID:EIII-N REFRIGERATION
Electrle, pas. He pervs
ol PR . .ps ... 3500
SHOF MOTES LIBRARY
B big wolumes, [noiwd-
Lix new 1142 Fal
204 pages—2H L el

arkp aver 1,9 B
thesl time and money
saving idens. ... ...H a8

Room 340 *

BLUEPRINT READIMNG
For buliding trades. .. .§51.23F
MECHANICAL DRAWING , . 51,50
ARMATURE WINDING
Construction.  winding,
repalring AC, DC mo-
tors, gencralors . .. . 52.00
FRACTICAL II'I:H:HI FiMISHIND
Kew, up to date,

rerE .

CARPENTRY, JOINERY,..53.00
oN

Foal heil I‘uf iy lririra
nnd :II'JI.'IM Irm-h,-

o Ry i
PAINTING & DECORATING 'Il :n
FOUHDRY WoORK .....-.32.0
PATTERH MAKING ..... .52 W
PLUMBIMNG

Dexigning & inadalling ., . $3.00
CIVIL SERVICE HANDEOOK
Homs study for Federal,
State, . 3100
WELDING ENCYCLOPFEDIA
Commlete  rofersnce  an
electric are, dXyacoly-
lene. resistance, Ther-
- T S va e s BEDD
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200 East Ontario 5t., Chicage

—
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In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

for power, lig

ete.  Already used

HAUTOPOWER."
AUTOPOWER, INC.

AUTOPOWER tells you how in
tions that anyone can follow,

2125 Pine 5t., 5t. Louis, Mo,

laim, sasy, slmpls and lustrated instroc-
n.lur_a auio goneratora into useful, practical
A C and D O generators and motors with voltage from 2 to 1, ﬂﬂlﬂ volts,
ﬁr. welding, radio, sound, et

special tools needed. Generators can be deiven by wied, water, fan belt,
and endorsed by thoosands.
Omnly $1.00 postpaid.

No previows experience nor

Zend for your eopy of

POPULAR MECHANICS



£ P
molded under hydraulic pressure of 1,500
pounds per square inch from a recipe that
calls for 70 percent of eellulose fibers from
wheat straw, hemp and sisal plus 30 per-
cent resin binder. The only steel in the car
is its tubular welded frame. The plastic
car weighs a ton, 1,000 pounds lighter than
a comparable steel car. Manufacturers are
already talking of a low-priced plastic car
to test the public’s taste by 1943.

Plastic fuselages for aircraft have al-
ready had their flight tests, and the U, S,
Forest Products Laboratory has developed
a plastic (phenol) impregnated wood to
replace aluminum in planes. The Canadian
air force is understood to have ordered a
number of training planes built of plastics.
Construction of great new shipyards and
hundreds of giant airplane hangars has
been accomplished at high speed by the
use of prefabricated timbers instead of
steel, the timber joints being held together
by special connectors. Unlike minerals,
wood ig a replaceable material and there
is no shortage in sight. The experiments
going on at the Forest Products Laboratory
forecast increasing use of plasticized wood.
Utilizing mill run lumber and waste saw-
dust, plastic wood products of great
strength, waterproof, can be molded into
siructural panels or an infinite variety of
shapes.

Everywhere the spirit of economy in vi-
tal materials is the order of the day. It will
hit you but it will probably not hurt. Ala-
bama has withdrawn its aluminum tax
tokens and substituted zine, but what care
vou? Sound recording disks are being
made of plate glass instead of aluminum.
The Western Electric company is saving
enough aluminum in telephone instrument
manufacturing to make 150 airplanes,
enough zine to make nearly 12,000,000
three-inch cartridge cases. Your candy
bars and chewing gum soon will come
wrapped in waxed paper or Cellophane
instead of tin and aluminum feil, and if
war strikes at shipping in the Pacific your
food may come in glass jars and plasticized
paper containers instead of the traditional
tin can. One engineering firm is working
on a vegetable oil from sunflower seeds to
pinch-hit for imported olive oil. In Can-
ada you can't get sliced bread, but it's no
great hardship to cut it yourself. Spices
and flavors and drugs that used to cross

{Continved to page 207)

DECEMEER, 1941

D o (-

No. #61-31 Stanley Tools in a
hardwood ecabinet with convenion
panel o hold small tools.

TANLEY Tool Chests make the

ideal gifts for men and boys of
all ages becanse they provide an
opportunity for both fun and useful
training. Starting with inexpensive
sets for the beginner, there are four-
teen assortments of tools to fit the
purse and purpose of everyone,
Each includes directions for making
useful articles. And because thev're
Stanley Tools, you can be sure
ﬂw}"l] be even more appreuialml.

Write for [ree copy of the new
folder showing Stanley Tool Chests.

STANLEY TOOLS

PIVISION @F THE STANLEY WORKS

NEW BRITAIN, CONN., U. S. A.

TAKE A TIP "}

from a Real Home Crafisman

20
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o7~ WANT SKIS?
IF you have skis in mind for Chrigtmas, be surs o
hint for Morthlands. Used by most American stars
ond exparts becavia of finer woods, nawer dasignl
Merhlonds are recognized the world's finest skis.

GET THIS 48 PAGE $KI BOOK|

Bd illustrations, adited by Schneider.
Send 10c or write for FREE folder.

NORTHLAND

World"s Largest 5kf Manufacturers
93 Marriam Park — S0, Poul, Minn.

THE MODERN
SPEED-KNITT, F R

Pkeboom

SENSATIONAL NEW INVENTION
Does perfect knitting, Faster and
aaier. Knils .lmlthmg.. usat all gk
ches. Man, woman or child can saslly cpente. KNIT

FOR PROFIT or pleasure. Satisfaction guaranbeed,

[l FIELOOM K. CO. 1417 4th AVE., SEATTLE, W

@ltching =

This Fast Way
=or Money Back

For quick relief from itching of eczema, pimples, athlete's foot,
scales, scabics, rashesand other externally caused skin troubles,
mewnddrfmmulmg.mtuapue.hqmd D. D, D. Prescrip-

| tion. Greaseless, stainless. Soothes irritation and quickly stops
the most intense itching. 35c trial bottle proves it, or money
back. Ask your druggist today for D. D, D. PRESCRIPTION.

Tell Thas I ou want &
sy AIT  Rifle |||
Chrintmnes il
¥l CORE DTy 'R:I ".I'I- o ¥4 '!-l'l
IE\IPI i CARHINE l-1||.|I Loy
simve FEbE,

DAISY MANUFACTURING COMPANY
412 Union St,., Pigmeuth, Mickhigan, U.9_A.

Be permanently tooled-up
for every operation on

Tha ACE Sct ia compleie—there's nothicg
msore to bay. Drap r--m-d by !llu manulec-
Torete of -:uttml vl -a-d r fesl

Blminger—= i
tlma You ean I.'I.
[nabar s u+
accwralely  with J\EE

o VL
ARMSTRONG BROS. TOOL 60,

- “The Tool Helder Peaple™
368 M. Franeisoe Ave., CHICAGOD, U.S.A

DRILL-INDEX

Waorks like
wrist opens the case
gie dealer or wrile h

HI.'IIl'I Mig. Co., 127 E. 8th, St. Paul, lllrlrlr

viip Tiessdag Tral,
Spend Sleel Calteri and
Etidei. 5ad | Wrdichat

im Fivled Seaed Emen.

Keep _'.l.rl.l' |.'|II"'|* in a
DRILL-INDLE

a card index, A HJ]'. of ‘h-.
Hix mmes. sk

REVOLUTIONARY INTERCHANGEABLE
ALL-PURPOSE KMIFE . . .

AT YOUR BLALINL

X-ACTO-CRESCENT FPRODUCTS CO.
pent, P, 440 Fourth Ave.. New York
Direct Orders Filled

LIGHT Dun‘

M. : -50c__

IHSTANTLY
CHANGEABLE
HEEM AS A
SURGEONS

SCALPIL

Say you st i in Popular Mechanios!

HunEqMakinq Send Name and Address Today

Gelected books covering all trades,
Pay Raising

BOOKS }

time work, hobbies, eto. Learn how
| o earm more. Write
Loslay.

Catalog . mhﬂl::hniu
F REE ﬁ:.F‘I'. 338 -

Sﬂy you saw il in ]
| POPULAR MEEHHHICS

P ————

LTENINY |
= {wdm| T

_ NEW

. Dooks| popuLar
5 8 [MECHANICS

€3 BOOK CATALOG

Give ynurmu tha Wit you need with
pay-roising, extrn money bools
Every man who reads I"Ol'rl.ill-l-f Meo-
chanics will want this oew, big il=
lustrated catalog of the wm.' 8
BEST practical books on trades,
professions, opportunities, crafis
and hobbies. Yoo must see it to
eppreciate Its value, Send your
M dresa on penny post
eard. Do it today.

POPULAR MECHANICS PRESS
Dept. 343, 200 E. Ontario Si, Chicage

Ask Dad to Get
this Great Book

for You!

It cbows how you can make and cwn swell motor
scooters, midget cars, iying model airplanes, speedy
d Ml Doats ond o bunidred other things yoo have wished
g’ far. All you meed are simple tools and tbe BOY
MECHANIC the big book with 500 pletures that
explaing everything in plaln language Yo can um-
dlergtomd, Tell Dad o send $32 10 pcddress below.
We will gend Dad’s money back if ¥oun ond he den®t
- lika the book.
T 2

FOFELAL BECHARICE Fiidd
hrampr

SEND YOUR
NAME TODAY

‘BOYS

Dﬂ E ﬂni‘auu 5t, thl‘uqu

‘ Fﬂpular |"'|n-c|'|an|-_5 F‘res:.

POPULAR MECHANICS



the ocean to your table and your medicine
cabinet are being replaced by home-grown
products and synthetics. Department of
Agriculture scientists are busy finding new
uses for domestic crops: candy and starch
products from sweet potatoes, a new reaper
that may make pyrethrum daisies—used
for insecticides—a profitable crop, polish-
ing waxes from a green variety of cotton,
plastics from Louisiana sugar eane.

Chemists and inventors, metallurgists
and research scientists are having a “field
day” hunting substitutes, often finding ma-
terials that were better than the originals.
In many cases the pinch-hitter will make
the regular lineup, and from the sidelines
you’'ll watch a new world emerge.

Cellulose Tape Locks Tripod Legs
At Any Desired Height

Tubular tripod legs, which can be locked
in open position only when the draw tubes
are extended fully, can be held in place

‘ceilucose | | |
TAPE

when only partly extended by wrapping
the joints with cellulose tape. This makes
it possible to adjust the camera to the level
of any object being photographed. The
taped joints are rigid and no sticky deposit
is left on the tubes to interfere with their
normal operation,

—Arthur Trauffer, Davenport, Iowa,

Q[ A toy balloon will aid in keeping dust off
negatives, enlarger glass and other places
in the darkroom. Keep the balloon blown
up and rub it now and then with the palm
of the hand, which will charge it with static
electricity and cause it to attract dust,
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Durable! Powerfull Heavily Bailt!

LATHE Five power tools in one compaet

unit. Fabricnted steel construction

", DRILL with high guslity bronze bearings.
Lathe 17 between centers. 67 or &7

PRESS sjreular saw. Drill press pulls 147
CIRCULAR SAW drill in steel. Uses 14 H.J". maotor.

Designed to handle all types of home
woodworking jobs. Get the facts now
before prices advance. Write Today!

EMRICK MACHINE CO., INC.
1602 FULFORD ST.
KALAMAZOO, MICHIGAN

Battar Crops ... Highar Profits ... Less Work

Bl]llE[lS Eardan Tra::lrs.

[ Plew, disc. ised. beriilies
Thoumads in sae. Beio

EMERY WHEEL
SAMDER

warh olwaps owolloble. Weite Far ra= Comb

IUI.IN’! PRODUCTS COMPANT

Dreqet. PRI [Part Waahieglan, Wiidesiln
Winrid s pheal Comslars Lise of Powsr Gardealng Egulpmard

WELD WITH GASOLINE

CUT railroad steel, bridge girders, sorectural beams, and gt o H
steel, cast-irom, coppoe, besss, Lroose, monel, in WIIIL

Hig-rast, pewter angd olher metaln of oo heavy ond Hih
II.H Ahai ome-

with common gaseline] Ieduce fuel cosls
welding expenee] Mew diseovery o
uk roduce Intenae heal,  Years

in wse W
o |_|-hp“$u-| Fance of their Anlished products,

mngion 1o welders, and olliers. Instructions $1.
OFdET==T10 &L

YHE MATTHEWS MFG. €O., Box PM567, Red Deer, Alberta,
* Home Craftsmen Like EMPIRE LEVELS!

HEW “CICAR SHAPED™ ALUMINUM “TOR-
P‘Eﬂﬂ"‘ LEVEL. Weon't 1eaf Berves many u

Bust, e I,ur in homes 87 1”"71 fikowe plamb, lev
AB", h, _4i il [}
POCKET LEVEL-FOUNTAIN r":h’-‘ilu"ﬁuu:d.q

Chiremes Mun‘lll.ll Lligs vk pkefs  Alwnym
Bandy. Ar rhr\- 1 I'IJHI-I vial -Ln“ piteh” grad= | g Cirder dicect, or frem beeal

Diealer,
m!l-mr- valus, Only 7 Sand 1ou for estaley; Gosd © Fa i
EM LEHEI. MFG. W t. P-T15 [ wywhere Ust EMPLER
ﬂ?ﬂm Sixth Sk ‘ i Wik I“I:r\tmu eonfdcy'” Lavels

U-MAK-IT W/
Auumomu V18,

Wa
Experienoe
MocEitldry

ready for Ins

I..J.'. for I.rllll
= fit =l AS

shled  frames
e PEywond bl
v K ki for Bayaka Raw=
g sunstrooting dcesils,

L
Mow York, M. ¥

i
154F East 129 5t..

KAoYAK BOAT Cﬂ



FORTY POWER TOOLS i,.l
Briild own saw, o&rill ™
#ic, from eCrapa—save mnn-"}.
SHOF NOTES LinRARY
Five g volumeds Inchuding nw 1043
sliiiom 224 poages—2H in onlori
ever TRM} articies on money-
Ll & money-saving §Geas. . JE2.48
FURNISHING HOME GROUNDS
nulld own trelbises, nurd.ml. furniiure,

21.00
A 'I'IIDII‘HHII WAYS To
Tealed meihods that work . - - 52,50
n

Heams, pining, -« 53,00
MODERM REFR Iﬂ
Elee . 55,00

e, &*:
AUTD mob lu”lil FiNPER 'RFH"!‘
Sluws how o professional job. 5300
DYKE'S AUTO lHﬂﬁLﬂ DA (Mew Ed.
intludes Diesels, airplane Endines)
World's grentosl ook for mechnsiics . 5600
SHEET METAL WORK
Self instructbon in all phases, ., .. . §2.90
ARMATURE WINDING
nEtrnclion, winding, repaicing AC
DC Moftors, BeneratorE. oo . - - 52.0:0
BLUEFRINT READING
}'-ur Eulbling ERdes. .00
EIVIL SERVIOE MANDOODK
Illor:nu study far !‘-nlw—.ll

Je
Fﬂ‘ﬂﬂ"‘i FI-HGTI:I
0oL SELF TAUGHT

-1- ;|.r. courl-u in one vol. . S1.88
CARPENTRY & JOINERY
Learn menfern methods. . - ..., ... , 52,00

Faords
MACHINE SHOR WoRH

Excellent ook on approved methods  $3.78

BLUEFRINT

REA

F-'-r I'I1i|'."'||||'lf‘ trades
s aw b a B0

NG

sk bt ng

trades . .51.29
FAINTING & DECO-
MATING

ing mosl ol
EILTH

e &
= = af
materisls (§i.50
PATTERN MARING
Wond, metal ...
R FRLC

ToOoL MAKING
For beginners and advancsd workers , §3.80
FLUDRESCENT LIGHTING AND ITS
APPLICATION
L1 v oe e BE00

How to constricl
s, kinka |
FIVE ACRES AMD 1 EMDE MC
How o make nmney on amall farm, | S2.50
KHOTS, TIES, SPLICES
For everrone who USes Fop. .. ... JRA.00

whigart-

w020

L]
kg andd  Installing. . .. o« BI-00
mic WIRING

HOUSE CONSTRUCTION
Delsils, Gives eovery siep in Houso
COTMETTNEEIOR. & nsssss 4 bnamsisns 22,80
MACHINISTS AND TOOL MANERS
HANDY BOOK
Audels new 1O00kpaze book, machine

shop practice in all branches. ... 54
FORD VA CAR AND TRUDK
epniring, opernding. . . - - .o cnwan . %300
1601 WAYS 'l'ﬁ USE CONMERETE
iMew Ed) Do work (or :.'m:r\-ull'
others, S&ve, mMale money . - ]
l-Tli'I- SQUARE PRCHET BOOK
Mest mothods af GREAE. - - 00 e e oo . =1.00

DE LUNE SMALL HOMES
Mow plan ook nl..:mu "141 n-m:-u.lur
[T T R . 5100

210

Here are the Pay Raising— Extra Money —

Books that will help you. Use these books

to prepare for a better job—bigger pay—

to start a profitable spare time or full time
business of your own.

BLACKSMITHIMNG
LS FHEIE CTAUTRE . < . =
MILLINﬂ WMACHINE
Praciiee and work. . . ..

“ FOR THE FELLOW

BIES & DIE MAKING . . : .
PLUMBING bIAWINI. & e s an o n e B0 “Hu “IHES n‘“"ﬁ‘
AngwiTECTURAL DETAILS . . | SAVES TIME AND MONEY

At a2 | 25 Each, Sfor S1., 12 for 52.
GuiDE Order by Number

Awvnlume reference TR . oo -0 00 B8.00
HULET'HEI‘! FURMITURE I Fhale Enlarpérs (4 sasy-to-make)

Srruid !m e vaas s B200 1 14-Ft. Dutboard Funsbouat
] ful & FHuui ith M , Cnpomium, ete.
Simple, atiractive, permanent. .. .. .51.50 luting wity Mickel. .0k o

ilitﬁﬂ;::nﬂl“:ﬁt’lﬁ' . 1.9 Homemade Are & Spoi Welidern

HOUSE. WIRING B Colorml Concrobe Garden Fimitare
Approved methods .. .c..o0a000. JSRE0 7 Attrsetive Bird Houses
PRACTICAL BRICH LAY H Farm & Gnrden Traciors
Htep by n:-p- instructions in best 0 Taxidermy (for fun oF peodi)
MEACIE o cciirrsanaresaas e BLTH 10 Automoblle Kinks imoney-saving Lips)
WiE LﬂlHﬂ. EI.IGTHI: i1 Formides for Cleaningt Preparations
Fy _‘;:_m""l_'tl'_'r‘;'_'isl - 12 Cesmetic Formulos
WELDING, OXY- 14 Treasure Finger—=Metal Locober
ACETYLEME 14 Low Cabins & Tourist Collages
Welding, out- 1§ Food Producis Formvillas
ting -0 B2,28 16 Garden Woodwork & Furnliure
GARDEM O 17 Boldering & Brazing

All phoses of gparden-
1|:|r| i a .[E-'l! {al1]

18 Growing Mirscle Flants with Ba1
Balutlon
1% Home Work Opportunitiss
20 d-in. Deflecting Tolescops
#1 hetal Plating & Colaring
23 Baullding Class-E Iee Tacht
20 Extra Moams i Allle
44 Basement Playrooms
""""""" 1§ Photo Frinter & Dryer
N iamontais made nlain. . ... ... .84.60 | 36 14-Ft. Sailiog Dinghy

METALLUR
E:rﬂnrn rhysl cnl.

I-DD- TIIEK'I- VU‘.I c-lll

By one of world®s
grealest I1!.I|l;||"||‘:|Il: .

AN MACHINISTE H‘!Hﬂ-lﬂﬂ-l 27 Midprt Houwse & Utility Trailers
LT and mamual of dots, methods . 34,00 28 Metal Craft (hmas tappdng, sbo, b
BUSIMESS COLLEGE SELF TAUGHT 10 Magie for Everyledy
Get radse or job you're aner. . ... .85 339 My Bulld Grwn Canoe, Kayak, Sarfboard
BLIDE RULE, 31 Lower Your Fuel Cost
How $0 us® . c v sssnaarccsssssones ®1.00 a2 Wood Tuaming
MODERN PAINTER'S lNﬁGLﬂF!bI! 83 Trapplng Small Asnlmals
I::'”:":""' estimating. papering, ""' A4 Bmall Gas-Driven AutosSoooter
ikl P A v
.“:]" F!;::ITIIHI; e s s LA 33 Treainkng Your Dog
Practical Instraetlon ., .. ... 0005300 aa M;E;n!:lmn-hl_luganilnm—l'qrﬂm
AUDELS DIESEL ENGINE PIA.Hl.l.l .
For weiineors, operators, studeits. .$32,00 ::g H:"“I'z ‘\1;'":{ P Bawid Tomo
MACHINE SHOF OPERATIONS : V7 AR
Mojor oneralions iledd myechanic A8 Backyard Gardening
abnald know ., .. O T ] 40 Main & Mowelty Wend Finlahing
HAHDROOHK FOR PROSFECTORS 43 Cuiting & Polishing Semi-Presloss
Enuipmuent, procedurs, [8We. ... . ... 5300 i Tthcﬂ-};rl LSRN
e Bay Electric
TECHMICAL BULLETINS 45 Curing Lopky Hi nia
“LH‘EIr:pllﬂt'd data for practical men. 48 Fase T1.Ft, Sloon
R SOLOERING AND BERMAZING...51,.00 7 Workbenches and Toal ©
WINDING ELECTRIC MOTORS, . . .. .%1.00 e L seolllis T
FLEEIELE MOLDS Fom ¢l.|‘|'1nu.
HOVELTIES ..... reraa e o B0H0
WoRKING WITH FI.I!'I'II:! s «--.R1.00
MINROR SILVERING . a2 BL,00 _{- _{
SMALL ELECTRIE I.IﬂH"I' II..I.H'I'!.
CONSTRUCTING +cvauccnroinnn. $1.00 ‘ffjrf ‘f’ INFORMATI U.H

HEAT TREATMENT OF 1m;|u & STEEL.§1.00
DESIGHING & BUILDING TRANS-
FORMERS ... .......c-c0000m0..5000

T R R e e e e e e e

Books Sent C. 0.D. Anywhere in United States

Aust chech the books and bulletins you want, write your nam# and address he]aw

aund
muil this sdvertieement. It 8 your order blask,. When postman honds you books, ¥ Him
the price and few conls Lage, Chatmide U, 5, enriner Temitiance and ineloc r 15%
additlonal for shipping eharges. Ask for big FREE catalog of helpful TN

Ly cciairaanacnaaars R RPN | 1| R T, R T W o

AR o v o i o o o e R R BsdstmaaEEE temsaann

hllﬂlnl’nﬂllir mmmnmnﬁ - 200 East ﬂnllinsl'.,ﬂhhgl,ll.
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Wire Bracket on the Enlarger
Aids Vignetting or Dndgmg

Made from a single piece of heavy wire,
this adjustable bracket for a photo enlarg-
er will hold a vignetter or serve as a rest
when dodging an enlargement. It will also
be found useful in photomontage work,
The wire is bent as indicated to clamp on
the enlarger standard, the ends being cov-
ered with rubber tubing,

Use of Windshield-Wiper Blade
Speeds Drying of Matte Prints
Approximately half the time usually re-

guired to dry matte prints can be saved if
the surface moisture is removed from the
emulsion side before placing them on the
drier. Instead of using a blotter, which
usually deposits some lint on the print,
squeegee the face of the print with a soft-
rubber windshield-wiper blade.

| WINDSHIELD=
| WIPER BLADE

DECEMEER, 1941

It's first come—first served

—as long as dealers’ supplies
of “Prestone” anti-freeze
last. National Defense needs
have created a shortage. Buy
early!

SEE INSIDE FRONT COVER

argeYOUR CAR

HIGH=-FREQUENCY THAHSFI:IHHEH
Makss Motor Rus Smoother—Start
u—N'CTRIC SUPERCHARGER 15 & pl.‘btml:eﬂ hﬂ
transfurmes uui ]
ard BUPER ﬁN'I'_'P FERET

-Superchi

|=-urt T IS mutm dredl OEL. EW care, ol
ing like 1T ok market. Glves sngine Mew L |}a
E.lrmmvl:nn.-lve'cl MﬁT; ngr_u o and ].huli.ﬂ*t
Ark—nanre complete uHbion—iems &
|-'||-|-:I-. foling. 'I"I'II'F‘:! ALL 1GMITION E\'FFE-H-E

Fard T
FLECTRIC EBEUFERCHARGER is sold on & qi
DAY TRIAL—MONEY-BACK OUARANTEE for
orily B3.00 Postpaid. Ensy o Instsil. Oeder

one todn Stnte ear mesdel.
See aditerial on pl.qt B, Mevember 1941 insue.

HOLTHOUSE LABORATORY
3918 W, Grand Ave, CHICADD, ILL.

Tie and deslgn your own Ies. Hiw ¢

Compleie kit wi wvine, Dyod and fnaturn Eful.‘l-

Hackles, el lls, ings, K, Thresl, Wax, Fly
y Mpterials, see., cnolgh Lo 5

up to 7
flics.  Full inatructions included.
mn "ﬂ. “HE" Just pay posiman 2100, plus
few FeOLE POSIASE, of send
uws B1.00 and we pay postoge.  Money boek 6 mot sotisfied,
Free Cataleg. Send doday.  Supply  limdted,
TACK-L-TYERS, Dept. 512, Evanston, 1.

BE PREPARED! LEIHH TD SHEI'I:IIT WITH H‘EHJAMI'N

HARD
ACCURATE SHOOTING
WITH CHAMBERED AIR

uP-i.lm new readal E.EHJIM'JH-!IF‘ RIFLES WITH *

LEVER aractics Bring e Jist plink-
frm'rmnndlhl Tnisrimt nl.nnplnpﬂﬂuu:‘.'::"l:fmw l.I.'I:IrH::-:“ E_"m

fernil or lormerd I-mu [ dnprlr: Fosif i
Triggee= 5--_:1 Hand Pumeg. =il i3 at WA -Il.|| L K, whed #RA0;

Bingle Shea Cal. 177 or il it S el leis Hu}m 1w o completa lna

) r-"'UM‘LHHIIEHIJ!HE COMPRESS FI!'I'DL:I. [T F P

or fastary r

BEMIAMIN AIF “"’I-‘E C0., 895 Marlon Sk, St Loak, M., U, 5, A,

= AUTO ENGINE SPEED CONTROL

&% GOVERNORS

pe——— Give constant spesd to any make of
auto or truck engine, rezardless of load changes, when used
ag o gtationary or portable power plant, Mo better governor
aan be made, Fully guaranteed, 25600 up, Nocash down, Complete,

simple instroctions. Coartesies mxlwammesmbllahﬂ AFCNOIaH,

Free civeulars, 129-5 LLEWELLYM 5T., LOS ANGELES.
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SOUTH BEND
LATHES

16" 2 6’ South Bond Underneath Motor Driven Latho

For thirty-five years South Bend Lathes have been giving
efficient, dependable service in the tool rooms and production
shops of America’s leading industries. Throughout the world>
their practical design and fine workmanship have made them
the popular cheoice of men who know machinery. South Bend
Lathes have ample power, extreme accuracy, and an un-
uspally wide range of spindle speeds,

SIZES OF SOUTH BEND I..A.THEE

Swing Size | Pauﬂ. Lvn{jl‘!n Dlﬁt Beolwesn Conlers
5" —Lathes F ko o4 l: 17° o 357
10" —Lathea 3 o 4} 16347 to 34447
10°—1" Collet Lathes 3 to 4 :'J’ 1634" to  3433"
13"—Lathes 4 to T 167 .to 527
14 14 —Lathes 5 telld 24 15"t B4 15"
16" —Lathas 6 to 12 34" lo 106"

Larhe HI‘..r:'F.;'I-'rg. .\'r'n:'-_' T906

ON DISPLAY

In all Principal Cities

Soo & South Bond Lathe before you
buy. Write today for free catalog and
name of nearest dealer,

Partial List of Dealers

Baltimora, Hd.—c’umf Machinsry Cao.
Bridgeport, Conn.— A, C. Bisgood
Buffala, N. ¥.—F. C. Heal Company
Chioage, IIL—H. . Valz Machinery Cao.
Cleveland, Ohis—Reynolde Mach. Co.
Dayton, Ohle—, H. Goaiger Mch, Co,
Datralt, Mich. — Lea Machinery Co,
H-nu.l.tnn Taxas — W ....ﬂ"u:lnr"l. MHalms
Liom Anq-lﬂl Cal.—Focles & Davies Co.
Milwaukse, Wia.—W. A. Vaoall 1\-"1 ]1
Newark, N. d.—]. E. Edwards Mch.

Neaw Yur]l:. N. Y. C. C'.ll’.:-'.f Lj.h_"!'l-
Philadelphia, Pa.—W. B, Rapp, Mach.
Pittsburgh, Pa.— Tranter Mig.

Partland, Ores. F‘lrllulu 1 r-uﬂ.-‘h T
Providanas, R.I.—
Rochester, N. Y.—('“-
Rockford, Ill. — Fact
San F‘ra‘nmcn Cn! —hd:
Seattle, Wash. —
Bt. Louls, Meo.—Colc
St. Paul, Minn.—Fuat
Toleds. Ohio—Hayn

W rig
s, Cary & Sands
ds Machinary Co,

PRINTED BY PFOFULAR MECHAMICE COMPANY, CHICAGO; ILL., U. &, A.

POPULAR MECHANICS
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‘SHELLS SCREAMED OUR DOOM
oN me; mcm muﬂ! 7

A droe experienice of C, A, MCCARTHY of
the British-American Ambalance Lo
@ praisenger on the Egyptian liner
Lamzam, wnbh in the Soach Atlantic.

o *IN THE DARKNESS before dawn, shells
from a German raider turned the peaceful
Lamzam into a ship of horror. Under

murderous salvos, our captain rushed to g'wuhutlc PASSENGERS to0k to the lifeboars
the Morse blinker to signal our identity, as the raider hurled shell after shell into the
but a shell had smashed the instrument. wounded ship. No one knew where death

would strike—or when. No one dared to hope
bevond that awful moment.

@"THEN. GRABEING A
FLASHLIGHT, the captain
signaled that we were a
neutral ship. The fring
ceased immediately. The
raider drew up and tock
us all aboard. Thanks to
that flashlight and its de-
pendable "Eveready" fresh
DATED bartteries, terrible
carnage was avoided.

[ Segned) f_""r ? e ﬂ#ff_j;.; i

T u‘nrd 'Ew‘rtadr w4 ruui'errd lrahd'r meark of '\ﬂrurm! C.drfa-mw (ump‘n_} Ime.
| T £ : = " P E
,'-_. Ll I-':..-'.-: nika LRI | EN ... ' Aok

MATIOMAL CARBOMN COMPANY, INC., 30 EAST 42nd STREET, MEW YORK, M. Y.
Limit af Unien Carbide and Cavbon Corporastion
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‘With MAUREEN O'HARA
it's Chesterfield for Christmas }
She is appearing in the FaT
20th Century-Fax Praduciion »
THOW GREEN WAS MY WVALLEY"

7 Vg
FOR CHRISTMAS

4 Foewriintd

Here are your Milder Better-Tasting
Chesterfields again . . . in the most attractive, up-to-the-
minute Christmas gift package of the year.

Buy them for the folks at home . .. send them to your friends
and don’t forget to mail them to the boys in the Service,

YOU CAN'T BUY A BETTER CIGARETTE 7&7%

Coppright 1941, Lacortr & Mvias Tomaooo Co




