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You're telling me! They've been sticking new
bulbs in me, trying to brighten me up, but it
doesn't do any good. My trouble is that I don't
get enough “juice” through these worn-out wires
and dirty connections that hook me up to the
electrical system.

You said a lens-ful there, big boy! A volitage loss
of only 10% in the wiring and connections will
cause a 30% drop in candlepower. What you
need is a Packard Certfied Re-Wiring check-up
for electrical “bottlenecks” —and some new
Packard lighting wire.

For Better hghﬂng—Beﬂer Elecrrltal Serme
go to a PACKARD CERTIFIED RE-WI RING STATION

Now that winter is here, it's all the more important that your electri-
cal system should be in A-1 shape. It gets dark earlier, so you want your
headlights to give you full visibility; cold-weather starting is harder, so
you want your battery and battery cables to deliver full power to ‘the
starting motor; heater, lights and winter starting require more electrical
energy, s0 you don't want your battery to be robbed of charging current
from the generator by defective wiring.

Any Packard Certified Re-Wiring station is especially qualified to pro-
vide these services for you. A Certified Re-Wiring mechanic will check
your electrical system for “bottlenecks” in the wiring, connections, and electrical units
themselves; all necessary cable replacements will be made with high-quality Packard cable.

Get a Packard Certified Re-Wiring check-up today. Packard Electric Division, General
Motors Corporation, Warren, Ohio.
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Inside Story on How

THIS POWERFUL ENGINE PUTS
THE SQUEEZE ON GAS

Super-High Compression Gives New
Plymouth Engine Unusually High Efficiency

A HIGHLY IMPORTANT factor by which engineers gauge
an engine's efficiency iz its “compression ratio”..
tip for the buyer with an eye out for economy!

Jrood

Compressing Gas i Like Compressing a Spring

THE MORE YOU COMPRESS a coil spring before
releasing it, the harder it will rebound. Similar-
ly, the more the gasoline mixture drawn into an
engine is compressed before being ignited, the
more pewer its combustion will produee for you!
Compression ratio of the 1941 Plymouth engine

is super-high—6.70 to 1 —highest of " All Three"
low-priced cars! (Gas is squeezed down to less
than ene-gixth of its original volume. ..
if earry you farther!

fo make

THE 1941 Plymouth can offer
the big gasoline savings of a
6.70 to 1 compression ratio be-
cause it is completely engineered
for high compresston with:

1. Calibrated Ignition to pre-
vent “ping™;

2. Four Rings Per Piston (in-

oy

4§ o 9m VAN

stead of the usual three) to safe-
guard against compression loss;

3. Directional Cooling and
Full-Length Water Jackets which
quickly remove the heat of high
(!flmFl:'{t"-.‘ii[:ln. and

4. Patented Floating Power
Engine Mountings which make

such high compression possible
without roughness. Plymouth Di-
vigion of Chrysler Corporation.

TUNE IN MAJOR BOWES, C.H. 8., THURSDAYS
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where 1t

Every day the power that starts millions of

cars on their rounds is supplied by powerful,
dependable Delco batteries.

This responsibility rests on Delco batteries
because they are original equipment on more
than 43 per cent of all new cars sold. They
have satisfied the requirements of the auto-
motive engineers who are responsible for the
dependability of America’s leading cars; and
now they are satisfyving the owners of these
cars by providing exfra starting capacity and
long battery life under all conditions of service.

This same dependability and satisfaction are

all starts

available to owners of older model cars who
replace with a Delco battery. Delco hatteries
for all makes and models offer the advantages
of sturdy, genuine hard rubber cases—spe-
clally constructed plates of highest quality—
ample electrolyte capacityv—and the new
Delco  Electro-Level that safeguards aufo-
muatically against overfilling.

Winayo Rpllace with a
DELCO o,

elew-Kemmy

World's Largest Manufacturer of Automotive Electrical Equipment
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Throwing Light on Security

A MERICA'S factories need not turn out the lights if
the blackout comes. Engineers plan to light them
with vellow sodium lampe whose rays are invisible
behind windows painted with a blue dye: vet these
windows admit daylight. That is but one ilem on the
defense program rapidly evelving in U. S, research
laboratories—great organizations that arve carrying on
anonymously where Edison and Marconi left off.
“Throwing Light on U. 8. Security,” an April feature,
takes you behind the scenes in these laboratories that
are preparing to guard America.

Wilbur Shaw Tells How to Win

HREE times the checkered flag has signaled vic-

tory to Wilbur Shaw at the finish line of the Indian-
apolis Speedway. This vear he means to make it four.
Next month, in an article headed “Winning Races Be-
fore They Start,” Shaw tells how he “blueprints” the
race in advance. He figures the winner will have to
beat 125 miles an hour this vear,

Next Month

ENEMY forces are spotted from

the air, concentrating at a
bridgehead. Uncle Sam's big troop
carriers roar into the sky, ferry
1,000 air infantryimen to the scene,
200 miles away, in less than an
hour. Twelve men pour out of a
plane in ten seconds, float to earth
in forty or fifty more, and in two
minutes after landing have opened
fire with machine puns. “Soldiers
with Wings,” an April feature,
tells of this new striking force of
the U, 5. Army being trained in
southern skies.

Television in Color

ONLY five years old in black

and white, television is com-
ing out soon in fancy dress. Based
on a new scanning system devel-
oped by the chiel engineer of the
Columbia Broadeasting System’s
{elevision department, it brings to
yvour home television sereen a
full-color motion picture. This
revolutionary development in a
field that is still in its infancy is
described in next month's Coloroto
section, illustrated by eight pages
of ecolor photographs.

Dogs Join ‘The Force’

WELVE Doberman pinschers

have joined the police force of
Berkeley, Calif, They ride in the
squad cars, help capture criminals,
solve many a mystery bevond hu-
man power, and do a bit of “de-
tecting” on their own. If you can't
afford another policeman in the
patrol car, says the Berkeley chiel,
get a well-trained dog. Read about
these real police dogs in April.

Published monthly by POPULAR MECHANICS COMPANY, 20 Enst Ontario Street, Chicage, U, B, A, Single copy In the United
Efates, 15 cents; subscription eates in United Btates and possessions, and eountrles of the Pan-Ameriean Pastal Union ncluding
Bpain, $2.50 o year, #4.00 for two years, £5.00 for three yeam, Single copy in Cannda, 30 cents; subscripilon rales, $3.00 a year,
$5.00 for two yerrs, $6.50 for three years, To all other countries add $1.00 o vear over United States prices for overseas postage.
Chonges in address must be reported to us immedintely to eliminate delay. Entered ns Second Class Matter, Sept. 15, 1803, at
the Post Qffice aft Chicago, Illinois, under Act of March 3. 1879, Entered as Second Class Mattor at the Post Office Department,
Canada. Copyright 1041, by Popular Mcechanics Company, In the United States, Australia. and France. Printed in the U, 8. A.
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L Oy v Kovomne
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— Oaly yesterday, Edith and I recalled
the vacation trip we and the young-
sters enjoyed last summer in sur pew

ear. My how that ear performed |

Guess T thought the new car theill "

“ﬂ“]d Illt forever. ] nvnlouk!l; /—\\ﬁ\\ l:.
the fact that even ordinary np".-l'-—\‘i.} . s
tion brings contaminations inte an __,)
engine. That emergeney use—like

when Edith punishes a cold sngine

getting the youngsters to school through smow-
banks=—calls for important measures of profeciion.

But I know mow! When my garags
man handed meo s bill for 848.67 for
reploced bearings and repairs he
told me how cold starts, alone, can
harm an engine. How common oxi-
datien of oil forms corrosive sub-
stances thnt damage the metal parts.

This gave Bill, the service
man, an oppariuniiy to shoot
one of his “dorts.”™ Rill said,
“With Pyroil imn their cars i
men tell me they never run ’
inte trouble like that. Pyroil
protects them against lhua?
damage dangers. I tell you,' _
Mr. Baker, it pavs o use
Pyrail right from the starr.
It saves you far more than

i copts!™

For ten years Pyroil has been giving car owners greater mo-
taring plessure and longer useful ear life. Pyroil precents
seld-corrosion attack and wear on vital metal pares. It pro-
tects engines against the formation of hard carbon, gom and
sludge. It cleans out these contaminations where they have

slresdy formed. E?,.’, W -f

PYROIL MAKES CARS START
MORE EASILY AND SAVES ON
MATTERY DRAIN IN COLD
WEATHER! USE IT! Mail coun-
pon  for the interesting
“Siary of Pyroil.” Manu-
factured and goaranteed
by Pyrail Company,
W. V. Kidder, Foun-
der, 53 Pyroil Bldg.,

LaCrosse, Wis.

MeneLy DISTR IEE:' ﬂ;ﬂji
GAS & OIL ik FACTS
______ mm— e e =

PYROIL COMPANY,
53 Pyiodl Bldg., Lalfosse, Wisconsin

Please send me “The Story of Pyredl:™ and many Inter-
esting Tacts abkoul protecting my motor car Investment.
0O Sead details of your plan for Distributors,

E T Py S P ey

A e e . [ |1 [
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MOVIES MAKE
HOBBIES MORE FUN

s sﬂﬂd yu"’,l hﬂv& fh‘ﬂ
most fun with a

Makes Meovies of Snapshol Cosi

HERE couldn't be a more satisfying combination

than your hnhh}r and a Filmo motion picture camera!
You take pride in your crafismanshi . Filmo will
record your accomplishments faithful y. You like fine
instruments . . . Fi is a masterpiece in design and
Construction.

Your Filmo movies will be good right from the start,
for Filmos are built by the makers of Hollywood's pre-
ferred studio equipment to give professimonal resslis with
amateny ease, Just press a button, and what you see, you

ety in black-and-white or fwll color, And 1-'1lmu will

EFI P‘H.EE WIth }"DI.II" Progress in III.D\"]E makm 19 lt
is a basic camerd (o whu:ﬁ you can add all the ?eatuxes
advanced workers want.

See Filmos at the better ﬁ:-humgmphic dealers’, or

send coupon for details, Bell & Howell Com C.F
Chicago; New York; Hollywood; Washington, =
London. Established 1907,

Only a FILMO 8 offers all these features...

& A lifetime guarantes! # Buillt-in mechanism for

& Automatic sealed-in lu-  slow-motion and animated-
brication ., . » ne olling. carceon fAlming.

& Adaptability togrow with "' Drop-in" threading . . -
your siclil. no sprockets.

For those who prefer 16 mm. film, there 43 Filmio Auto Load,
priced from 5115
- - -
MAIL COUPON FOR FREE MOVIE BOOKLET
BELL & HOWELL COMPANY
1844 Larchmont Ave., Chicago, 111

Send { ) free, lé-page booklet telling all about Filmoe § mm.
Movie Camoras; ( ) details abowt new 16 mm. Filmo Auto Load.,

L (7T R e Rt Sy LR e o Sy Sl F S S e 1S e R el S A

FRECISION-MADE BY

(oell & Aowell
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Are You STILL in the
DEPRESSION ??

mes are berter. Business is our of

the rut—well ahead of a year ago.
Millions of men have gone back to work.
There's more money in lots of pay en-
velopes. But what good 15 that to you, if
your pay check is still wricten in depres-
sion figures?

You weren't so discontented a year or
two ago. In fact, you considered yvourself
lucky to have a job. But now—you have
begun to wonder and worry why the on=
coming tide of prosperity hasn't reached
vou yet. The situation is getting desperate.
Bills continue to pile up. You can’t get
along forever on a “shoe string” budget,
You must win back those pay cuts. Other
men are doing it—how can you?

Certainly, you can't work any harder than yvou have
been. And it isn't a question of vour intelligence,
honesty or ambition. Those virtues do not solve today's
problem—they are often insufhcient to hold down a job,
as millions unemployed sadly tesufy.

But there 45 a way to get back to the prosperiwy pay
check. A way that's probably far easier than you have
dreamed. A plan that has been “depression-tesred.”

During the worst period of the depression, this plan
was helping thousands of men and women forge ahead.
Today, during recovery, these same men and women—
their ranks swelled by thousands more—are being
picked for top positions. They are escaping years of
monotonous, routine service—achieving their dreams
while they are young enough to enjoy success in its
fullest measure.

Since this plan brings results in bad times as well as

LASALLE EXTENSION UNIVERSITY, Dept. 364-R, Chicago

A CORRESPONDENCE INSTITUTION
I would like to know about vour Success-Building Plan and

service in the business field I have checked.
0 Business Management
O Higher Accountancy

0 Business Corr

0O Industrial Management
O Modern Fnumsnshiﬁ
T |

good, it obviously works independently
of business conditions. As unbelicvable
as that may sound, remember that sue-
cess is largely up to the individual. Most
men struggle through a depression all
their lives, The few who forge ahead ride
to success the same business tides thae
sweep the majonicy to failure.

The LaSalle Success-Building Plan is
made for men like you—men with courage,
ambirion, persistence, who need experc
guidance to make the most of their efforts.
Bur LaSalle supplies even more than
that. Not only individualized training and
coaching to help you meet today’s crying
needs . . . but also the very steps you
may need to take to fill the job ahead,
and force that pay raise quickly. Any
synopsis of this plan, which we might include here,
could give you only a vague idea of this service. We
suggest you mail the coupon for complere details on
your own line of work,

Today’s Danger

There's a real danger to accepting “depression pay™
these davs. A danger that lower wages will continue to
dog vou—for no employer will pay more until he is
convinced you are worth more. Some day, some way,

yvou've got to convince him. There's no dme to lose.

The sooner you begin, the better,

If the LaSalle Plan has fulfilled this aim for theu-
sands, isn't it logical to expect it can do as much for
voul Ar least, it's worth investgating. This coupon
can easily become vour passport to
better times, Mail it tuda}'.

O Traffic Management
O Commercial Law

0O Law: Degree of LL. B.
0O Expert Bookkeeping
0O . P. A. Coaching

0 Business English
O Effective Speaking

0O Stenotypy

Name....

O Modern Salesmanship

Address
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How 35c¢

can save you
many dollars

Sealing Leaks Tightening Loose Parts

A 1-lb. can of Smooth-On No. 1 costz no
more than 35 eents, but is an investment
that will bring you a tremendous return
in actual cash. With Smooth-On, you can
stop leaks in boilers, heaters, radiators, pip-
ing, ete., that otherwise would involve ex-
pensive repairs, and you can make fully
serviceable leaky tanks, utensils, ete., loose
handles, wall fixtures, furniture casters,
door hinges, bolts, screws, ete., that other-
wise would have to be replaced.

A can of Smooth-On lasts a long time, for
each application uses only a little; and the
total savings of new replacement parts and
repair expenses in the course of a year
make the investment an actual necessity
for every household.

Buy Smooth-On Ne, I in 1.3/ 4-0z2., 7-0z5., 1-Ib. or 5-1b.
ean [rom your hordware store or, if necemsary, from
us,  For your protection, insist on Smogtk-On,
waed by wiechanicsa and repair men since 1895,

FREE

40-Poge Aepair llandbook with 170 dia-
Erams nid simple instruelions for making
Tepaira sround the home, an the auio, and
in ghe shop, Hased on the experiences of
thousands of mechanics amd cepalr o,
and eantilns many helpful sugrestions not
puablished slsowihers, To obtaln your fres
copy Of this manual, A1 L and mai] the
COUPDL.

SMOOTH-ON MFG, GO,

57 Communipoaw Ave.,

Dept. 37, Jersey Clty, N. J.

Flease send  the free  Smooth-On
Repalr Book,

A, . .o vvansspwa s

T, s P D e

00THON
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Incr\euin‘ life of Mashlight batteries. . .. o o0 .o . ddd
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- IMFORTANT NOTICE

It is the intentlon of this magazline to provide its readers with
information regarding the latest developments in the mechanieal
arts. We take no responsibility as to whether the disclosures con=
tajned in our articles are covered by patents and advize readers
to Investigate this subject before making, using, or selling any of
the products, machines, or processes described, in order to avold
posaible Hability for patent Infringement.
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*U. 8. defense program needs TRAINED
MEN! The demand is urgent! Enroll NOW
for spare-time study with International
Correspondence Schools — get MODERN
TRAINING in a few months! 400 up-to-
date I. C. S. Courses to choose from, in-
cluding vital defense subjects. Thousands
of former L. C. S, students are leaders of
Business and Industry today. Be a better
PATRIOT — and BETTER PAID! Mail this
coupon TODAY for complete information.

% 3 ok 2 % % A % O % % % % % % % % %
% % % 3 O % % X ¥ % % % % % % ¥ % %

INTERNATIONAL CORRESPONDENCE SCHOOLS @ETTIESLIT

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5596-J, SCRANTOM, PENMA,
+* Without cost or obligation, please send me a copy of your booklet, “Who Wins and -
Why," and full particulars about the course before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES
7 Agricultars O Air Breke [0 Cotton Maoulacturing O Mig, af Miulp amd Paper [ N, [, Bectinn Foretman
O Air Concdickoning 3 Dresel Lngines [J] Marine Eugines [ Iic 1i. Bigoolmen's [ Refrigeration
[ Architecsural Dirafting U Elecerieal Deafting O Mesl Lrenfiimg L Samliary Enginoering
O Arehiieeturs 0O Elevtrical Enpineering [l Mechanioal Enginsering [ Sheet Aatnl Work
Ll Ao Engins Tune-up 0 Electrie Lighting [ Mine Foreman [ Stenm Electrio O Steam Eagimm
O Auto Technlsian O Fira Do [0 Navigation O Btenm Fliting
Cl Avintlos O Builermaking 0 Foundry Wark L] Pettornnusbking O Brructursl Diesfting
O Brilgs Engloteriag O Fruit Growing [ Meating [ Pharmaey I Mambing [ Btruwciural Engireering
O Builling Estioating Ll Hent Trestmnae of Metals O Poultey Fariniing O Surveying and Mapping
O Chemlatry i O Highway Engincering O Practizal Talephomy [ Telegranh Emgineeriag
O Civil Enaineering [ Houss Flanning [0 Publis Warks Englosesing [ Textile Designing
0 Conl Mining O Lomamotive Hoginesr [ Radio. General C Timlmakiag
O Concrte Engineering L] Machinist O Radio Operating L Welding. Fileotrio sorl Gas
O Coptracting and Duilding O Mapagement of Iavontiona O Hadio Serviciag ] Woolen Manulasturing
BUSINES3 COURSES
] Accounting [ Advertlsing O Collage Properstary [ Farempushin [ Rallway Postal Clark
Ll Bookkenping [ Comeneroial L Fremoh [ Gracla Behool [ Salmannnatie
O Bisinman Correspondence L Cost. Ascounting [ High Zelioed [0 lusirating [ Sseretarial '
] E_flmr-—n_ hInnngement O I Aecounting [0 Lettering Shaw Onrils [ Slgn Latiering [ Bpanish
O Cartooning ] Civil Sprvics [ First Year Collegs Ll Mansging Men at Work O Traflis Managemest
HOME ECONOMICS COURSES

O Advanees] Diressmaking O Homes Diressmaking O Tex Room snd Cafeteris

2 Fooula Cookary O Profestinnsl Diressmaking and Dosigning Munsgament, Ualaring
Name - o A e e B s o F. [ SESSGET ./, ¥ T e P S e eikania
ot O wPresent Position R ————

Canadion reafdents e Tndernoliomi Behooly Comodion, I ’ anireal, Canadd
Britioh residenia gend compon fo I, O 8., 71 Kispoedp, Lomdon, W, ©, 2, Englaed
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Start 31260 lu $2100 a Year

($105.00 TO $175.00 MONTH)
Prepare Now for 1941 Examinations

Railway Postal Clerks

Railway Postal Clerks get 51,000 the first vear of regular
employment, being paid on the first and fifteenth of each
month, ($79.17 each pay day.) Their pay 8 automatically

inerensed vearly to $2,300 and $2,450 in large organiza-
Advance may be had to Chief Clerk at $2,700 & |
(2112.50 eanch pay day.)

tiona,

year. Men 18 to 35,

Travel for
“WUncle Sam™

3 Days On —3 Days O—Full Pay

Rallway Posta]l Clerks on long runs uvsually work 3 daye
nnd hove 3 days off duty or in the same ratio. During
this off duty their pay continues just as though they were
working. They travel on a pass when on business, When
they grow old, they are retired with a pensalon,

City Mail Carriers, Post Office Clerks

Clerks and Carriers now get $1.700 the first year of
regular employment nnd aotomatically increase E100 &
year to 32,100, Open to Men—Women 18 to 45,

Many Other Positions

Many other positions are obtainable. Rural Carriers—
Stenographers—Trpists—Assistant Statistical Clerks—Ae-
countnnts — Messengers — Office Machine Operators—ete.
Those wishing these positions should qualify at onee.

Get Free List of Posgitions

Fill out the following coupon, Tear it off and mall it
loday—now, at once,

This investment may result in your getting a big-paid
povernment job.

FRAMNKLIN INETITUTE, Dept. MIB5, Rochester, M. Y.

Rush to me, emllrely lree of charge (10 a full deseripiion l:rl' . &
Government Jobs; (2} Free copy of illusirated 32-page ook, U7, &
Government Positlons snd How (o (Gef Them™ : (31 List u]' . =
Government Jobs: (4] Tell me lhow to qualify for omo of these }ul;.._

Name

P T e L 0 PRRRAPLCUITT FLCETT I I (VAo P B L oo e ST Bk PP L L i
Use This Coupsn Befors Yeu Mitlay It. Write or Primt rlllnh

Say wou saw it in Popular Mechanios'

10A

GET IN THE SWING
with Slingerland . . . DRUMS
GUITARS
MANDOLINS

WONDERFUL VALUE
EASY PAYMENTS

Compare the value—toni
whid power i1 Slingeriand
“Radio King" druoma, ban-
jos, puitars, moodo-
iz, ma rimbas  or
1|I‘:u|_|_:- — [llTr YLl
buy. Fimran teed

BENE KRUPA,

"IN OF BWING

T g ara I oL
GENE KRUPA — World's Greatest | °'° "0% 30
Swing Drummer uses Slingeriand [OTEF. ACC
thelopains
tone, o ing, rich power by world's

Lagp

free Lrial.

siii=lel ¥ payments. S-daya
at your dealers,

1 drum  and  bugle e
Catnlog—mention instrument winted,

SLINGERLAND DRUM CO.

1330 Belden Avenuo Chicago, I

Be A Dental Technician

!|'|r|| how to maks Crows na, Bridges,

ites in this ul:lasl echool, licensed by

ftate of N 5,000 fect up=

SRR ET L |:"|:|{\1'|'|--||r Bervice,

Day and Eve. Ensy termes, Write NOW

for free catalog P and foal offer.
Mew York School of Mechanical Dentistry
125-177 West 31st Street, Depl 5, New York City

) ENGINEERING Pecvem

TWO YEARS
Degres coorses in englineering: Ele al, Civil,
al, Madio or Aeronoitiedl. 1 yr. Med
r ilea Authority, pa
o industrial cefilet. FPrep coarses wiil
tarn hoxed 1f -:I-'!Irhl Lew tilthoe, Enter
stetnler, Decombier, e fur Catolog.
531 E. Washington E-Il'ﬂ Fart Wayma, Ind.

Chem.
Drrafting. Ap-
Eelpatlom In Pllo

AT HOME You can lesrn by our modern nod
original system of |ru1ru-.'lw|:| Every part al tha
‘mtek ugulrhn\: Trade st Boms.

5 1N
wiktoh repakee h:-rl" I dlearns |l| i ge
vory good snlnries.  For particular sy
Wisc unlln Schoal af Watech Repairing
T Massn St MILWALUKEL: WiE.

ek DEGREE 1 wowme

From A Chartered Institution of Highoer Learning
Ernplnnri MHew Demand l:lllm Graduates With Degress

£ Degres Coarwes In Aris; Soimoes; Thikoe Edusstion: Publis Iealik;
Medi d rudenra; hc:l-u; Hoaiolory; Fﬂm Ghmu ¥: Deolagry; Po
Hwnm. Thﬁtﬂlri Law; Buosiness ‘Irsining:  Aecouptin diwdiens lnru"ll-ur-

I'_‘lr_RIJ Bleshankesl, [Frafting. Arokitestursl, _ﬁllmluntllr. Hl-.n. II-L

'l.ﬂrmwl-i-nl wilin I.'-'l-wtu:'n il i I.EII.I vwax, 1 u
Tefrigerstion, Adr Conditio Sligin heal in.:. T
McKinley-Reaisvelt nl\lﬂhlll Callege. W10-F Sherbden Rosd,

I%&M(I.S,M AND UP TO

R
Chicags

30 CASH

FOR A LITTLE SPARE TIME WORK
Bell @ Bults to friends and you ged your own sult ag
i bonis witheirt sogl! Cash profii on each order, bLeé-
Eldes. It's 8o easy When you show our fme seleclion
af atteactive woalens. TNION Made-to-Measnre $19.95
rand up. Guaranteed o eatisfy, Alea ladies’ sults
Esrn exirs money—bulld tlEud}' Ipglivegs, full or spare
time. HBiz pample oatlit FR

HERBER . 8T m:IH.ﬂ T.l.ILl]ltIHG co,
Ghicage, Illinnis

" Avenun
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[ amped My Foy from

@ Wock/

=

a4

5 w#

"Tiadio servicing permitted me to attend
sechool and work evenings and week-emids,
Opan completing the N.E.I. Course I was
tade Service Manager a1 §40 to §50 o weelk,
more (han twhes Iy ghoo factory waRe”

o I'\ 4

B B e
-.':r; Sy - =
oy B B 1 P {
¥ & I
1t :

L r

i i

T hadd an 318 B week job in n shos Factory,
bl deskred b inalke more mofiey anogd con-
Lt my cducation. I reod sabout Radio
opporiug 5 and morolled with the Na-
tional Radio Institute*

"Tha nstrscklon T recelved 'was g0 practi-
enl I wia soon Ahle o eam &5 to §10 o
weelt In spare tima zervicing Rodios. This
pald for the N.L L Course and led o serv-
dre work paying for my collegs education.””

i |
.

v @l

“Later the N.B.L Gradusto Berviea De-
pariment sent me to Station KWOR
adis perator. Now 1 am Badio Englneor
of Bration WEITT and connected with Telos

vizinn Biation WHEKK."

“The N.H.L Ommse took me oot of 4 low-
pay shie factory Sob and pot me inta Hadlo
at pood pay: enahled mae to emrm funds for
& rollegn sdaeatlon. Thor's & promizing fu-
ture for thoroughly trained Eadio men”

Trained Radlo Techni
cians make good money,
and you don't have to

J. E. SMITH. give up your present
Prasident job or leave home to
Hﬂ:::lliu':':ﬂ" learn R:diu. IIIE.min
you at home nights in
Est. 25 Years  vour spare time,
Radio Technicians

y 540, 550 & Week
Hadlo broadessting stations employ operators,
technicians, Hadlp manulacturers employ test-
ers, inspectors, servicsmen In good-pay jobe
Radia jobbers, denlers, employ installntion
and dervicemen. Many Hadlo Technleizns open
their own Radio seles and repair businesses
amnd make §10, $40, £50 a week. Others hold
their regular jobs and make 35 Lo 310 a week
fizing Hadios in spare timp, Aytomabils,
Polles, Aviatlen, Commercial HRadio; Lomd-
spoaker Bystems, Electromle Dipvices arp other

DRAFT REGISTRANTS!

Hundreds of men who oW Rsdlo whin Chey

enter milltary service are poing to win g

clalist matings in the an.ﬂn'u;mﬂmr i
These P [

Carps. Ay s n
g:luu'a O el AT 1bur pay, in addition
and prestige! Whetk-
Sk or wail for conacrpbion-=1T"5

ART TO LEARN RADIOD—NOW!

MARCH, 1941

how | TrainYou at Home

flolds . offering opportunitles for which N IL.L
gives the requlred k lge of Radia, Tele-
vislon promises. o open good Jobs soom.
Many Make 55 to 510 a Week Extra
in Spare Time While Learning
The day you enroll, I start sending poua
Extra Moneyr Job Bheets—stari showlng vou
how Lo do Badio cepalr jobs, ‘Throughout your
Coarse 1 send plans and directions which have
helped menmy moke 25 (o $10 & week extira In
spare time while lesrndng, 1 send specinl
Radio egulpment Lo condust experlments aml
bailld clreoits. This 50-50 training meiled

makes learning at homo interesting, fascinst-

A RADIO TECHNICIAN

Ing lerl. A MODVERN
PROF IONAL ALL-WAYE, ALL PUH-
PUEE SET BERVICING INSTHUMENT,
Find Out What Radio, Television
Offer You — Mail r:rl.lpunm
Act Today] Mall the coupon Fily FA-page
boak, ““Hich Rewards in lm!m.“ It polita out
Badin's anare tlme and full thod opporcaniboes
arw thsose coming in Television, ells about my
Course in Radio and Televislon; shows mors
than 100 leilers from men 1 have teaioed. tell.
Ing what thoy are doing and earning. Read o
money back sgreemsenl, BMATL COUON in ad
envelope or paste on 8 PEANY Posiea oWt
1. E. BMITH, Presl Dept. ICE
Mational Radio Institute, Washingten, D. C.

YOI ALSO GET

1. E. SMITH, President, Dept, 10P, -
Natlonal Hadio Institute, Washingion, D, ©, 1
Mall me FREE. without obligation, your 64-page book, “‘Rich g
Bewards In Radio.” (No sulesman will call. Write plalnly.} M
T T |
[ ]
BT o b i e b e S P i [ T [ ]
]
Address iz S
L]
57 [ n I VIR | | | | - osts e
o ) (S O s e e Dl B
11A



Hleh School Course
at Home

Many Finish in 2 Years

You cancompletethissimplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work

—prepares you for entrance to college. Stand-
ard H. 5. texts supphed—l_':l:]ph:-ma, redit for
H. & subjects already completed. Single sub-

{zrcis:. desired, High Schooleducation is very important
advancement in business and industry and socially.

College Entrance
the past 19 years, our High School duates
]mv.cnf T TJrn:Llo::‘] to 53l different Lnﬂirﬁltmﬁ.
Colleges, |:,1:!|.1.H" Colleges and MNormal Schools —BOS,
of them without entrance examination. Course alsy
prepares for teachers’ certificate and pre-professional
examinalions,

Business—Industry

To get and hold a good position in Business teday you
must be able to write clear, accurate lettors and re-
por ts—do figuring invol ving Algebra and Geometry—
talk intelligently on matters n:auinnz a knowledge of
Geography, History, and Economics,
In Industry—DNMechanical and Enginecring lines—
must pave at least an elementary knowledge of
*hysics and Chemistry—be able (o I:Eurc guickly and
.||;|¢|_|1"|1_e|,3r—kmw womelbhung of Mechameal nmw:ng
and blueprinte—and be able to talk amd write ac-
curately and clearly on both your work and ordinary
topics of conversation.
Our High School course meets the pn:lpumturjr edu-
cational requitements for Business and Industry,

Don’t Be Handicapped—

Complete Your Training Now

Be 2 High Scheol Graduate! Prepare yoursel f for peo-
mition 1n Business and Industry— for the Professions,
College Entrance and social success. No matter what
lime tynu may seleet, High School training will prove
invaluable (o 1ourmoderate fees cover all instrac-
tion, standard textbooks and Diploma. Easy monthly
terma. Get ahead in life. Start your training NOW !

17 Other Courses

Ower 150 noted Educators, Engi-
neers, and Business Men helped
preparecurspecial instruction ma-
terial, which iz nsed ':nu.n‘a- resident
schools and colleges, UL 5, Mavy and
Irovinee of Manitobp, Canada. We
offer vou quality training ot home {or
the l.»r-stq--u:.'qu lines s listed in the
eoupon. Noobligation, WriteT ODAY,

Mail conpon for information about line that fnterests you
Amearican School, Drexel at 58th, Chicage

-
American School, Dept. H-345, Drexel at 58th, li:u:l
Tell me how to train for line checked. No obligation.
OHIGHSCHOOL COURSE [ Diesel Engineering
OAccounting & Auditing O Drafeing & Design
OArchitecture & B'1ding O Liberal Arts
CAutomotive Engin'ring  [JPrivate Secretary
[0 Business Management [Hl'erAc’t g (C.FP. A
LAviation CiMechanical Eng'r'g
OElectrical En‘ginmrlﬂi CRadio 8 Television
O Electrical Refrigerat'n [Salesmanship
CAdr Conditioning

OBusiness Law

NI e s —————————————

Address

12A

SPEANK

SPANIS

AT ONCE mr

Cash In on tumdn‘uu expansion of our Ho,
American trade. Big jobs NOW opening up every- m
where to Spanish- srrr'l.khu: Amerleans| Cortinaplons
Blethod, Tamous for 50 years, teaches you to spenk THIS
ke o native. Learn gqulchly, exsily, al home, fist H.Il:
"hy listening.”™ PROVE i (0 voursell—you take oo
risk, French, German and itallan also taught by this amazing
method, Bend for FREE BOOH, ""The Cortina Short-Cut,” WRITE
NOW, Corting Academy, Sulte 43, 105 West 40 &t., M. ¥. City.

I WANT TO TRAIN YOU

For A Big-Paying Job

LIN THE MEAT BUSINESS

- i urd EILBH,
Thamas E. Lattin 133 S T oo 1.:1..,4ﬁ?ﬁ.‘.:ﬁ'r'n‘-nt'ﬂ":-iwrm s
Prejidest sy [or my hig FREE sstaleg azd nll detnile

Hatienal Sehasl of Hut Cutting, Ine., Dept. U-06, Teleds, Ohlo.

~STATE COLLEGE

‘' B. 5. Degree In 2\ Years
World famons for technical 215-year conrses in
Civil, Elestrical, Mechanical, Chemical, Radio,

ENGIHEERING Aeronnutical Engineering; Business Administra-
tion and Aceounting, Bpesin] preparatory department for those who lsck
ricpuired high sehool work., Bhart diploma eoarses (36 weeks) in Burveying,

ting. wition, [iving ocosts Jow, Students (rom every state and
many foreign countries. 58th year. Graduates successful. Enter March,
June, September, January, Wrile for enfalog, 431 Cellage Ave,, ANGOLA, IND.

CARTOONING

WELL

A

el hame,  Write for Free
aof the course. Siste oge.

KI.TIDNIL SCHOOL OF CARTOONING

437 Penton Bildg. Cleveland, Ohio

LITTI.E BLUE BOOKS

n:n.g:pl:m.ﬁ.u Jul.ll.l!i I:l:I I:u Iuwl
EACH pesk M-38F, GIRARD H-\N'-n'l

wH"‘ ".u earn money every apring.

pummer, fall, pathering
Baterflies, insertn. T for collections,.  Price
L=t in my Insiructions, piciures, shows the prices
for T80 different kindd. Sofke 1 0 87 cacl.

:..-n.r 10 (oot stomns) for Plesirated Prosoeciuns,
'hu:,-:elw.d;ul: hwiter®iaa. Wriie joday. ( Est. 1902 . Mr. Sinclalr,
Daalier Dw % Box 1E,

I Imsaciy, wt o Sarn Disga, Calily
ACETYLENE

WELDING ::icciric

Tl b king- & Fonder Repalr. Practical
-q|-.u;|| %‘mlil"m?:rlﬁ '.F 'I;-Eﬂull;" Unslimited rl‘.mlu.hl-g periad [l..‘l '
without extra r:h:\r:\e Wrile to<ipy for fres eirculor. '

WolverineSchool ef Trades, 1412W. Fort, Detroit, Mich, LTI

Eplendid 1:.;1|1u1'|;||l||l|.|'< Preprre in !l]'llll'\l"
PH["[I t Ho

time, Easy plan., APEVECE G T T
needed, o |'|:||:|||1|s|:| Hi* 'Ium! ealidention suMebent .
Bend Tor feee hoaklet “"Oppertunities 1o Phie-
tography'®, particulors and regquirements,
American Sehisal af Fhﬁ-lﬁ-zl-lnhy
116 Michigsn Ave., Dept. 1353 hizago, 1M,

RBegin foday. Write for our Now Freo Boolk,
i to Becomye 0 Good Penmman,®t i conansine
gpecimens and tells how olbera learned Lo
wrile in spare time. Edclose 10w for o Profioss
slonnl Pen Polot and your oame beaauifully
wrillen. Write today,

THE TAMBLYN SCHOOL OF PINHRHEHIF
441 Ridge Building Kansas City, Ma.

Ef 620 Full Size
ﬂ?ﬂFi— HOUSEROLP

™4 PRODUCT ASST. B

EEND NO MOXEY] R'\Ol'l T
visorbment of FOODE. GROC
Tull gige packapes, worth $5.00
FHEED Show thess produsts
Tuks ordeen {or sensationa
gualAy  products

rafics, iull or spare tima.

‘ride lor FREEE 8200 Lssatis
ZANOL, I80E Monimeulh,

ohis

eimmatl,
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WOULDN'T TAKE §1,000 FOR COURSE
““Thw leason: are &0 Elmple, I have
leprned o play by note o ow 1itkle more
than & month, T wouldo't take n thousanod
dollars fur my course"™
=5 K. A, Kepsas Oy, Mo,

radlin stativi.

Here’s your chance to learn to play yourpfznworite

FLAYS ON RADIO
1 ama Biapny to tell wvou that for four
weeks | have been on the air over our loeal
o thanks fo ryour inslitu-
tlon for sach a hnllll.l:]rlf:u] ourse,

FOUND ACCORDIDM EASY
YI've always wanisd o play the plang
arcoridlon,” writes *H, E. (rom Canadd,
“Hat thought 17 never learm 16, Them 1
read absoul your lessomg, I don't Koow lenw

« H, 8., Alabama, 1k eXpresa my datisfactlon '

HOW LONG HAVE YOU
g BEEN STUDYING ?

gy

Lo

musical instrument—quickly and easily—-in your own home.

YEH- thought it was exrpensiee to learn music? Thatit took
lote of money to pay for a private teacher, shoot music
and all the other essentials? That it required years of study?

Then here's grand news for you! You can learn to play
vour favorite musical instrument, any instrument, for less
than SEVEN CENTS o day! That's ALL it costs, Not a
prony extra for sheet music or anything else. And it doesno’t
tuke years, either.

Play a Tune in One Lesson

Aetually, vou start playing a familiar melody in vour very
FIRST lesson, Then yvou go on from one tume to goother,
until your friends are surprised to hear vou pley,

You learn to play by playieg — just as vou learned the

'.ng"lleth |.|:r|xl.|||s:1~ l:-}'
Easy as A-B-C

spenking it There i3 no
lost time, no wasto
mation.

You learn by a re-
markably short-sut
method!l A !flluli’l-rl:l..
gimplified method that
ekips all the tedious,
old-fashioned study and
aractice, A method that
|]ﬂ.b literally swept the
world, enrolling owver
TOO0, 000 ftl;:i!v. It's ae-
tually FUN 1o learnm
music this vasy way.

Look mt the nowes abuvie—
Liwey are F-a.0-FE, Coulil any.
thing e simpler?  You aec
alreaty lesrning fo resd -
sbe. Al §E"s epsy fo Blay

Lk for & remarkioble il'l: ¥
venthian, v ““Mate-Flimber, " H‘-" L L the

pells vou  Just whaore  each
noetir ds located on the Rey-
betiird.

Secret

- “A pieture i3 waorth n
".!HHEI puile” hames on Feqiieal. thowsaned  words,™ By
Pictures by Professional Models. the anclent Chinese
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proverb, And that is the seerct of this easy and fasecinmt-
ing way to learn music at home in spare time.  Your les-
sons come to you in print aod pleture form. Large, clear
illustrations show you every position, every move.  Amd
the accompanying text is like the voire of your teacher at
LTI g =hou 1.|IL'I'.. |:'::|'|]u.i |:.i:|1:.", L'l.l.'ll."|:Li.!||.|: and t'hl'ﬂ:-u.r:ud]m! L1
You can'l po WEGHE,

Send for IMusirated Boollet

Epe for .1.'n||rm~" how easy it 1= to learn VoL favorite
musion] instrument this |r||_u:ilr-1':| short-cut way. And how
inexpensive, Ml the coupon |I'_I-|‘|I|'|'|.'| checking the nstru-
ment in which you are interested. Do it now., Instroments
=upplicd when needed, cash or eeedit. UL School of
Musie, 73 Brumswiek Blde, New York City. Foriv-third
vear. (Est, 1898),

e T T T SSRGS =

I U. & Schesl of Music, 73 Brunswick Bldg., New York City. :
ot Intéreated In learning the muosical Instrument  clesked 1
P Ploase sened me yioar EITusteual ek lel  explaining w1 can
B learm quickly ot heme, fop less than ¢ & <lay 1
]
: Planin Mandalin Trambansg Plann Aceordion
Yinlin Saxophong Eanjo Plain Accordion '
' Guitar Clarinet Ukulele Hawaiian Guitar
1 Cella Triimpat Cornet Dther Instrument :
i
1 Flave  Fori InsbrimBemhF. e ettt e ]
1 i
B DRI st ot it s i i [T T '
[] L]
b adidress i
] ]
: I T S At e, 1o B U syt ussissssmeressmmerensimn :
i O Cheek hors If under 16 years of age. i
F i e e e s, e e - i A . o .
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e low 1o ProteCT

YouRr INVENTION WITH U.S. PATENT

Small Ideas May Have
Large Commercial Possibilities

Inventiona do not have to be eomplicated to
be profiteble when Patented, The Sc and 10
atores flourish on simple Patented produocts
which are commercially successful, The zip-
per, safety pin, thumb tack, paper clip, collar
button—all are simple yet familiar inventions
—brought their inventors rich rewards, If
you have a Patentable invention—act to pro-
tect it. Bend for our FREE 48-Fnge Book
that tells you how.

CLARENCE A. O'BRIEN
1€1 Adams Building, Washingtan, D, €.

Registered Patent Attorney before U. 5. Patent Office

Free Bookrews o

OF QUICK ACTION—HOW TO OBTAIN
PATENT AND MARKET INVENTIONS

If you have invented something, if you're interested in in-
venting something, you need our new d8-page book that gives
the entire Story of Patenta. It tells you for the first time
about new phases of invention, how others succeeded, how the
patent laws protect you, how to market your invention, where
to obtain finances, how to form a company, partnership, or
arrange for rovalties from your invention's aale,

PRACTICAL BENEFITS OF THIS BOOK

You will find 6 eomplete pages §llustrated with simple inven-
tione that have succeeded in six different fields of industry.
Over 100 illustrations are In this book. ¥You will rend the
gtories of ten (illustrateds of America’s most famous inven-
toere. You will find an experienced and thorough survey of
market conditions alfecting the inventor-—showing the possi-
bilities for commercinl invention today. Emntire chapters are
devoted to the value of o patent in promoting the final soe-
cesg of your invention. The Importance of quick action in
applying for patent is stressed—facts revealing danger of
delay are emphasized.

If you expect to realize profits from your invention you must
protect it with a U, 8. Patent. Otherwise you may find that
all your time and labor have been lost, because it often hap-
pens that other inventors are working on the same invention.
If you have an inventlon, or an ambition to invent—get the
information on obtuining patent AT ONCE

FREE RECORD OF INVENTION FORM

When you send for our FREE BOOK, we include, alse Free,
our specinlly prepared Reeord of Invention blank, on which
vou can quickly make and date a sketeh and deseription of
your invention, This “disclosure” as it is called, may be ab-
solutely invaluable as evidenee for you, should your rights
gver be contested. Be sure to get it and use it

Every year thousands of Patents are granted. YVery few, howerer, Tepreseng
tho discovery of entirely new principles. Most of tleem provide now neethods

af doing some prery-day thing in n beiter war—chapges for greater ef-
ficlency, usefulness, sdaptability, or beauly in some previously Patented

REGISTERED PATENT ATTORNEY before U. S. Patent Office

POPULAR MECHANICS



n, ey E .'.
Recg r By g Bujy _‘___‘_H_‘_\_'__———_ i
¥ o Inventigy, Free 4g.pgan%: W hingto — L
] rl:’fgﬂ Eﬂ"k : n, D, c _‘-'_'_“‘—-—-_.___‘_‘_‘l.
[ e Quesy -du.::““h"l ang
hop obiig Your Speci
e me, " =ially pp,

aa

st
d# Y2Zen? .""lnn
IMPROVEMENTS IN
MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW

Uilng. These IMIPROVEMENTH are palentable B new, aml [ i

nctually represent new lnventions, These improvement [Matents we le‘

uffer lurge chances for profit If commercially uselul,  The buosi-

ness world wants improved products and services. smiﬂ ll.llenﬁnn
FINISHED DRAWINGS NOT NECESSARY to

Oair Big Dok tells you how ¥od can start immediately to spply HIL' Tn n'f

for Tatent Protectlon even if you baven’t fnisbed sodels of
drawings available now, It will tell you bow wo ean prepars IHUE"TIuHs
the specifleations mno finlehed deawings iecedsary In Lle forn g i o
prederibind by the I'atent (HWfco——eo &8 10 decare for von rn!:l.

E ] 11
Patont Protecilon. Mail Coupon for Our Big Book TODAY, [| which might e con

sidered of value to the
OUR SERVICES TO You Mational Defomse, we
o are giving special abs
We are Registered Patent and Trade-AMark ALIOmMeye, MEITIDE tention to sweeh mad-
Inventors all over the 1rnited States and abroad. Our Organiza- ::::t' ::“"‘.:?“'."“" ‘r'
ton 1s complete. Weo have Draltsmen, experienced Searchers submitting '““",'n o
and Attormeys to serve your intercsle,. We oan act ns your legal vention to the proper
mdviser in sll Patent Matters, Our complete servien 18 described authorities.

in Our Blr Book. Mall Coupon for it NOW. !

REASONABLE FEES— CONVENIENT TERMS

Ton't worry aboul finanoes. Our fecs are Tery ressonable—we enn aFeange convenfeni ferend I
of payment. 1t I8 our cortom [0 permil cllents to pay for our eefvices in instalimonts [
ns the application progresees in oir ofice.  Ses our Big Pook for fees 16 obtalning Paient. L
It sxplalns our orrangements cloarly. SBend for it NOW.

GET FREE PATENT GUIDE—MAIL COUPON NOW

If you bave an inventlon In the making—if you simply have the crude elements of an
invention in mind—you should have our Big FREE BOOK withous delay, 1p will guide Th Fre
you overy siep of the way—from the preliminary search siage to the issyance of the Hrnl ese e
patent grant.  This book contains dwenty-five clapters deseribing In plain  man-io-man '
langunge the story of obieaining a patent and marketing an inventiom. This heok §3 ahsc- MAIL
lutely FREE—just tear off the alove coupon or write us o letler or postenrd TODAY! COUPON

1€1 Adams Building . . . . . . . . WASHINGTON, D. C.
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Learn this
Profitable

Profession

in 90 Days at Home

Hundreds of men and women of ell sges 18-30 make 100000 to
£20.00 in o single day giving sclentkfiz Swodish Masssge mmi
Hydro-Therapy treatmenie. There i3 a big demand from
Hespitals. Bamitoriums, Cluba, Doctors and private patlents as
well aa opportunilies for estabilishing your own office.
Learsn thig intereting money-making profession in yoor own home
by mail. through owr home etudy ecurse.  Hame Inatructors
ag in our NATIONALLY HENOWN resident eehool, A diploma
i3 owarded upon eompletion of the course. Course can le
completed §n 8 o 4 months, High Bchool traln-
ing I.Iu not necessary. Many esarn big money while
leirning.
nofomy

Anatomy Charts & Booklet FREE

Enroll new apd we will Inelude uniform coot,
meical dictlonary, patentsd reduclng roller and
Hydro-Thierapy supnlles withowt extra cost.  The
rodueing eourse alone may be worllh many Umos
Ue modest talllon ee

Bend ceupan now for Amatomy Charts and booklet
comtainlng mholegraphs and letters from Tul

PARKS AIRPORT EAST ST.LOUIS, ILIG

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aeeredited by the Ilinois Buperintendent of Pullic Instroetion, 17,8,
roved a8 4 Commescial Ground and Flving Schoel and Mechanies’
chood,  Aceredited nnil coopersting with the United Btates Army

.111- Corps In giving fight snd meehanieal trainlng. Open to high
au:huul Eradunies,

FOUR eourses lead to B.5. degress In Professienal Plloting, Aviation
Operations, Maintenance Engineering, Asromautical Enginegering.
EIGHTEEN TRAINING PLANES gre uwsed in professlonal Oight
lr-I.II11I|J|' which prepares graduates for airline fight operations.
TE,000 hours fight tralming given, 3900 hours belng Aown monthly.
FACULTY of B2 specisallsts in varfous fSelds of avialion,

1580 graduates. Enrollment limited t0 a total of 300 eommercial
aviation students. Total enrollment 560,

100-gore alrport, 25 bulldings devoted fo school purposes exclusively.
Dormitories ondd dinbng bell st the College.

Bprlng Term March 31. Bend posteard for new G4-poge cotulog.

14th YEAR panns 1R COLLEaE tort sr. Louts, Nil.

Succeed in Landscaping
Send for FREE Bml: on Ln_ndsqnpn Training

T'|| I detmil nrecr Tor men
W

ving age

occupation.

AMERICAN LANDSCAPE SCHOOL
E230 Grand Ave, Des Maines, la,

g.radulta:. These will all be sosl postpaid—FREE.

THE Caollegn uf E-edlnh Ilmau

Dept. 364—30 E. Adams 8Bt., Chicago

You may sedl me FREE and postpald, Anstomy Charts, booklet con-
taining photographs and leiters from gpredusies, and compleie details
of your offer.

Nama
L[ [T —
1| -

BEL..."

STEAM

Audels Plumbers and Steamfitters Guides
4 Vaols, 56

FITTERS

A pracibeal, illustroted,
Reference Library anmd
Btudy-Course for Master
Plumhbers, Journeymen
and Apprentice Bilsams
fitiers, Uns Fitters nnd
Helpers, Bheet Meisl Wark-
erd, Draughiamen, Mas-
tar Boilders, Enginnsers
and afl Buikding Trads B
dents. This volunlde sot af
handy, pooket-size Guides
pxplaine in practicn]l con-
rize Inngungs and well-donn
illuavrations ol the primciples,
mndvanees pml short euts of
tha Plambiag and Heating trade
—hipsed on modern practice. Con-
tnins carelul, detnkled ln.-umchnnn
on how to figurs and estimate various jobs, Use FREE COUPON below
bo examine, without obligation, this valunbie work.

INSIDE TRADE INFORMATION ON:

Balclering. toning. Joint wiping, Lending, heating.

' pr—{rom—steel,

thresding. Msathemntics, taliles, physics. Blnteriaks
hirnsa, bend, tin, antimony, eto, Bhest metul—galvanized—;
tlom, wplmlm.-la. tanks, ll'rmlm.l:-r-. pewnge, purification, Fix

—kitolemn, I.E:‘ flunm sl paipe. tools.  Lavine out work.

ﬂrm--tlrann Rt w"q'n b-rndni..-.mmple- Plhﬂ:;._lla:mﬁ:h

i [l I [ widda - ngs: =5
uf’" el u...;:.:n'.'.’,'.'i. :H-I:::Iu :-" : m:k_;»d bm'|r|I Waldisg, varicus w

hmllh.-n.r lotges. tushs, Al Comditioning.

S S — -

THED. .!.UDEL & CO.. 43 W. 23rd St., Mew York City

Muil Audels I'|ul11 v Guldes, 4 vole, om 7 days’ I'ﬂ- frial If C'-
I tlll -uur"n 51 li mrl. snil §1 muu.m#lluﬁ

it ham,
ey S| il et tham. ™ chlsstion

MmN v p e m s an e s g e s Ead
AP s s b s R
T TR P S B S B

Heberenon. ..\, ... R S S F. ML

1007 Improvement Guaranteed
We build, strenpthen the woeal organs—nol
1 g lessone—but by Mindsmenislly sound nnd
ally eorreet pilent exercincs ., . mnd shenlilely
grearanies improve Eny singing or speakimg woice
gl Feal 100 tite for wonderel woiee Bocok=—smi Eree
Limrn WHY yom rap pow bave ik » you wamt, Mo liters
tufe sent io apyops seder 17 yesrs uabess shned by parei

PERFECT VOICE INSTITUTE, Studia 1353
B4 E. Lake St., Chicago

Ha:aln Perfect Speech, If You

STAMMER

Every stammerer shonld have the new 287 page book *Htam-
maring, T Canse and Cormoction.”  Sent free to stammerens,
It desoribes the Hogue Tnit Method for the sclentlfio correo-
tion of stammering and Bt,utl-urln?: Method sucoessiully used
at Bogue Instituta for 400 years-— 1601, Endorsed by p‘h:.n-
Blltlnml Write for full information. I'm obligation. Benjamin
M. Bogue, Dept. 1324 Clicle Tower, Indlanapolls, Indlana,

klearn CARTOONING

FREE TRIAL LEZ20N] Cash In em r sense of humor.
AT TOME—HY MAIL, Jave funi whe moneyl No @
perience needed fo start, Write today for FREE LESS0MN,

mnlulnr-d tpnid, Mo obligntion.
ag-Garfson Schosl, Dept. A, Fall Creek, Wis.
EHHJHEENING broadeasting, n.!l-
atlon and a

RADIO

Ing couras mvu.unt. ta three years' coll radio work. E]E!Iuml
ﬂlnbllshml 74, All expenses low, Cotulog

Dodge’s Institute, Ada St., Valparaiso, Ind.

MAKE MONEY AT HOME

RS S5

.
eEs in Your

o,
marine sna fﬁmc luiqzﬂn‘h:r uu.p: L
thoroughly. 48 weeks'

1
B0 mpl
BBl GREY.

R
Fhart |r\lr- I"'||.' s

v » o Sell to_ sioR rri e
rond winnds, By oo bl or spaee im
ors F Iy Bosnk I.u.l. |:|I buyers FR

S0-LO WORKS

Dept. T-827 Cincinnati, Ohlo
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SPRINGBOARD TO SUCCESS!

Mxvy of American Industry’s most successful men got their
start at the drafting-beard and progressed to positions of o/
responsibility and leadership.

The International Correspondence Schools
Courses in Mechanical or Architectural
Drafting have fitted many hundreds of
ambitious men for better johs
in this well-paid field!

All 1. C. 5. Courses ;
{covering 400 business =F
and technical subjects )% <
are prepared by leading
practical authorities, con- S
stantly revised to mect new
developments. Yet the cost of
L. C. 8. training iy swrprisingly {ow,

It's not too late for you to start build-
ing a brighter furure! Check and mail this
coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS @uEYTENTYY

e LR

CELEBRATE 50 YEARS OF SERVICE TO AMEBITIOUS AMERICANS

BEOX 5597-J, SCRAMTOMN, PENNA.
+ Without cost or obligation, please send me a copy of vour booklet, “Who Wins and *
Why,” and full particulars about the course before which [ have marked X:
TECHNIGAL AND INDUSTRIAL COURSES
1 Agriculturs O Air Braka Cotton kull:w-turlni O Mig of Polp and Faper [0 k. F. SBsstlsn Farsman
Air Conditkoning Dibtwal Engines O Marine Enginm O k. B, Bignalneen's [ Rafrigeration
O Archisectural Drafting O Elsctrical Dirafting [ Mechanies!l Dirafting [ Zanktary eEring
Architectars [ Eleztrical Engincering O Mechanies! Englaceciag O Shest Metal Work
Auto Engine Tune-up O Electric Lighting 0 Mine Foreman O Btonmi Electria O Sesaen Englnes
O Auito Teshnioisn L] Fire Bosses O Navigation O Sceams Fliing
L} Avintion [ Bollermaking [ Foumdry Work O Patternmaking O Beructural Drafting
[ B Englaeering O Fruit Growing 0] Mesting [} Pharmacy [0 Plumbing Btruetural E mnu..:
O Building Estiinating [1 Heat Treatment of Setsls L Poulery Fasmine E Surveylng ar hlu.
0 Chemistry O Highway Enginesriog a I‘ru.ntmll Telephony Tel i o nghtines
O Cavil Engineering ] House !"I-n.-:t_n: 0 Public Works Englneering TII.'I:E ﬂ'hu:ln
[ Coal Mining O Locomotive Englamer D Endio, General I Toahmnkiog
O Coseremn I"nduuuz']u: [0 Mschiniat O Badis Operating [} “:ﬂ]dlltf. Electric pnd Gua
O Contracting and Boildiag O Management of Invention 0 Radio Eervioing O Waooslen Manufsciuring
BUSINEES COURSES
O Aceounting O Advertising [0 College Preparatory O Foremanship O Mailway Poatal Cleck
[] Bookkeeping 3 Commereinl Freach Grades RBohoal Sl hip
L Business {ostwmponbamo [0 Cost Accounting High e (=] Illu.lt.-rl.tl.n:; L] Beeretarial
[0 Baiminess AManngemment O C. P Assoantiag O Letiering Show Car L] Bign Lettering 0 Spanish
O Carteoping [0 Civll Service [ Fiesd Year Collags O Mansging Men &t Wﬂrk O Traffic Alaparameat
HOME ECONDMICE COURSES
O Advanosl TDirsamaking [ Home Dressmaking 0 Tea Room and Cafeteris
2 Fooils nnd Cookery [ Meolesslonal D'rnu:mnklnt anil Designing Alansgemont, Catering
...... M A R e e e e i i e i
Ry - | R AR A S LN B Present Position........ LT e N
f-drn jnl‘ﬂrmllumﬂ Hekoola Conadidn, Lim . Mamtreal, Cangda
Britizk remidents send eoupon fa [, 0, &, 71 Kisgmeoy, Fondom, W. 7. 2, Enplond
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Will You Let
Me PROVE | Can
Make YOU a
New Man?

LET ME START SHOWING

RESULTS FOR You

What a i'
dlfﬁzrence

“Ware pul 3%
. clankl
==F =, New Yook

Fr;lr qul:h results
| raco

GAINED 29
_ POUNDS

Now

N. Y.

lAl OFFER

o LR U1
Il =T

T-DAY TR

fzh 141
i By

el
T FEFL, MEASURE with g 1ape.

FHE_E BOOK

3 v
i..ll "\-"'I‘

ramna |1y
115 Easkt Z3Aed

] . B,
Street, Mew Tork, M. Y. !, = ¥
- — T ——— - - - -

CHARLES ATLAS, pepe. 86
115 East 23rd Street, New York, N. Y.

T want the prool that DYNAMIC TENBEIOXN will help moke a new
man of me—glve me a healthy, husky body and big muscles develop-

ment, Send me your free book, “Everlasting Health amd Strength™ —

amd full details of your T-DAY ‘[rial (HTer.

WAME. i i VAT Sl T Y s = Roeti)

LPboaee prlil of wilte plakalyd

YA (T T A x

CitF e L2 F T O TR S e Y —
Sap pow saw it in Popular Mechanice!

18A

To Master, this New 1941 P-A
21 Major I ements
* Just touch a key and blow normally; you
can’t miss. So easy, and such beautiful tone,
HNothing to compare with these new P-A
Baxes, Clarinets, Trumpets, and other P-A
instruments. Fully guaranteed; your snceeas
assured. Bee your music dealer
FREE BOOK, N mln"uf
- No

terms. Greatest fun, easieat with P-
PAN-AMERICARN s
303 P-A Bldg. Elkhart, Ind.

the Last
30 Days7?

Mutions] Baking Instiists asseunces & B&w homs ok

| haki Bak. ﬁﬂlﬂfl!
MR e

epeenaiun
fleld dor smbitous men. Cobmmon l::buuf' -ud-c-n lulﬂn-nl

for iree Bash niing
mod regulremmen e,

Bet iiponrtuiitbes da Comimeseial
Hational Baking Institu
1315 Michigan Ave, Dept, 1353, ch-“gg_ u, 5. A

TRECHNICGAL AND AFPFLIE
tead, TIMIE AN MONE
' "anlrnl

A 'I' CHCINEERING COLLEGE

Ramkias Y. Ma.

CARTOONS‘

1031 Indisrne Ave.
THERE'S
II'IHIIEY

RAYE BURNE will trach you HOW 4o CREATE ORIGINAL
CARTOONE st wome thet you may SELL] Courss rontane
26 lwnvons and over G Blsstratiens. Al fordhdy o . o

—
Esmad nawie and addriss foe foss dafails,

RAYE BURMNS SCHOOL, Studis M, Box 3583, CLEVELAND, OHID

PHOTO-ENGRAVING kt37d

FREE—a copy of the Tasope' Magazine, monthly treasure
chest of photographie unﬁFI photo-engraving information.
Learn why Aurors, Mo, is the photo-engraving photo-
graphic center of Amerien . . . how hundreds of ama-
lenﬁ. Emeﬂancﬁiphfmmﬂﬁmrdlga making mam..y with
pictures. -] zn ion hw 1 rifs uu

-26, AUR

HADIU REPMH HINT? BDDI{
Learn how to test and fix all radio sefs. un- 1oc

dreds of time-saving hints for all circwits. Get
{hiz new &2 page Hadio Book for only a dime.
SUPREME FI.IIII.IG.I.TIDIFS. 3729 W. 13th St., ¢ Ghiuu. llinais

th 8 Lal BTy lmi
:h.nm H.IE:I.I
T. 5, Benison &Co., 203 W, Wall.lsll

n spt. 18, Chicags

I'|I| 'II I|"-'.I'I"|I ]I.II. Iy
Ll |

|-'r:-.:.-. M |'1- FREE

benefit mou. ;
FLASTEX INDUSTRIES, Dopt. P.1085 WetkinglonAwe. NewYork MY .
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THESE FREE BOOKS ARE FOR

AND OTHER MEN
~ WITH IDEAS

“"We're only entering the great period
. . of inventive advancement”

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

“OMETIMES we hear people say: “Well, there

ism't much left to invent.” Bumt Charle: F.
Kettering, Vice-Pres. and Head of Research of
General Motors, who helped develop the self-
starter, Duco and many other outstanding inven-
tions, doesn’t think that at all. Not long age in
a published statement, he said:

“If we had more men working out new in-
ventions, new things, we could snap out of
this depression in no time. Our return to
normal times depends on new manufactured
products that will catch the purchaser’s eye,
get him to buy and thus start the ball rolling.
Chanze and buying go together. We are only
entering the great period of inventive ad-
vancement.”

Many Little Ideas Have
Big Commercial Possibilities

Bome gf the world's hest Inventions came (rom men
who 4ldn't consider themselves inventors at all, The
telegroph was invented by a painter, the typewrliter
by o farmer, the hand camern by a bank-clerk, the
atock ticker by o dentist. Or look at emall inventions.
A husband noticed his wife bending a halr pin to
make it stay put. That gave him the idea of the
erinkly huir pin. One doy a golfer gol the [dea to
nmke a Wooden tes. Now wooden teesa are sold by
the millions every year. Thers are many similar ex-
amples In Inventive history. That s why we =say that
the books shown here are for INVENTORE and Other
Menm with IDEAS, Whether vou consider yourself an
imventor or nof—Iif you have an iden thoat will make
money, save Hme, save nboer, or glve pleasare—iind
out how you can protect your righis to it

Our Business 'Is to Help You

For forty-thren yonrs, thi=s organjzption has been in
the businesa of helplng inventors, During that time
Inventions from every corner of the country have bean
turned over o a8 Lo proteclt, Bome jdeas have repres
sented complicated mechanlema; othere have been
mmall, practical articles, llke o can openor or o new
toy. All thie has given us a wealth of experience ta
use for the inventor of today. Here In Washington,
we malntain o lnrge sinf of experienced Patent Spe-
cialists to glve you prompt and expert service, Yet
because we work efficlentiy—our fees are low, and
It deaired we help you with deferred payments. Bus
first, find out exactly what 40 do o protect yourself.
Deeide on that today sending for your FREE
coples of the books shown nbove,

5 - ¥
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THESE BOOKS
TELI TﬂU.
How

q e |.. W
ﬂlul 111lll.'|‘i :I-uu‘hul MY

cCTO

Registered Potent & Trodemerk Attorneys
I Main Offiee: 410-C VICTOR BUILDING. Washington, D. ©C.

EvaNs &

Pittsburgh OMea: 5014-N Empire Building

Husgh by return ||1ﬁ||. FREE mpiea ef your books, ‘'Taient
“Wihen and Hew to Sell an Inventlon™ also
I want 1o

Trotection™ and
I|u|u.|r|al|'| EVIDEXNCE OF INVENTION FORM.
Einow If can qulckly and sofely cominerclallze my Invention,

BB R RN R R SR B B L

Name. ... ... . . .
. BTN TR o om0 0 e o b A R

LEy DF TOWE o ewmie s minawin s o e s innes
& N B §F &5 B -J

" i - .
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ome .

Operated either as a vacuum )
unit or a blower, a home clean
just introduced serves a multitude:

N of purposes and works over a g
j ' cleaning radius of more than 500"
" square feet without moving itsd

W ] pedestal-type motor and recepta- %
. 3 cle. When used as a suction clean-
oy er, the dirt is deposited in a re-
oy placeable fiber filter bag whichS
can be burned or disearded. There
-, are special tools for cleaning walls, | T
o | Venetian blinds and crevices. The iy
o crevice nozzle, operated as a pow-_)
) erful blower, helps dislodge dust _
Mot from inaccessible places. The unit
¥ can also be employved to blow a«
~ moth-killing gas into rugs, uphol=- ¥
% o stery and closets, to shampoo rugs, «,
-.:: ' . wax floors and spray paints.
1*'-....\J = .r'f !._. ll bt et I -
> Two-Faced Mallet Tenderizes %
: - Inexpensive Cuts of Meat v
WP S — s
JN A = % Low-cost cuts of meat can be tenderized )
Wall Shelf Holds Kitchen Office " by pounding with a special mallet which 9
¥ has two faces, one coarse and the other-
Compact and convenient, a shelf thaty fine, Its tapered teeth are designed tos
fasteng on ihu. LLiL hen wall furnishes an ‘_ break up tough fibers. The mallet is light
' A office for house- " in weight, durable, and easy to clean, It is
hold accounts. Tt imade of cast aluminum with an enameled
has a small desk  wooden handle. A
section for writing -
a calendar, room
underneath for's
telephone books, 8
cookbooks or millk 4
cards, and slots for—
gracery bills, pen-
rils, memoranda ;*
and similar items
that need their special niche in the kitchen. o i
The shelf is enameled in various colors. LT PAY, N et axd|
2 {More Fopular Inventions dn pngn 162A) . ) :
r & . * ., . .
le:u:. Coaerat. ¢ 7. Y B . POPULAR MECHANICS
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mazml Es Way
et into ELECTRICITY

PLL FINANCE YOUR TRAINING

Don’t spend you

ﬂam or posmcms ﬂmt lea

r life hoglng for a better job and a better
o $35.00, $40.00 @ week and up in the greal field of

r. Let me show %ﬂu Trowe for

fectricity.

by correspondence but by actual shop work right on real electrical machinery. Then
on my “PAY AFTER GRADUATION" FLAN YOU CAN PAY YOUR TUITION
AFTER YOUR TRAINING PERIOD IS OVER IN EASY MONTHLY PAYMENTS.

Learn Wzthout Books i QQravs

Lack of experience—age, or advanced
[ don't care
don't know an armature

e;iucnunn bars no one.
if you
fromanair brake—I[don'texpoct
wou tol It makes oo difference]
Dion'tlet lack of money stopyou.
Mozt of the men at Coyne have
no moré money than you have.
Thast's why I have worked out
my astonishing offers,

Earn While
Learning

1f you need part-time work to
help pay your living cxpenses
T'll lielp you get it. Then, in 12
brief weeks, in the great roor-
ing shops of Luy‘nt, I train ¥ou
as vou never dreamed you conlil
be trained...on one of the great.
est outlays of electrd npe-
Eatua EVED Hs'?c'ml: ed . . i ﬂi‘-ﬂ

ynamos, engines, power planta,
nutos, s-.vitchbmrggwt_mmmt—
ting stotions..everything from
doorbells to farm power amnd
lighting . . . full-s « « in full
operation every dayl

Hn Books—No Classes

No dull b-uu'h:ﬂ, Ao b |.|'!||.|.r|1,

PREPARE FOR
JOBS LIKE THESE

|.'§I |rl"|1|.||1n3 menit Burenn for
ates gives FRIZE life-

1|.|.| e employment service.

_Armature Winder
Bub-Station Operotor
Auto & Aviatlon Ignition
Maintenance Electrician
Service Statlon Owner

f r Conditioning
Electric Refrigeration
R Hervicing
and many otherd

wi help to make you o master elec-
trician &0 you can cash in on the
, opportunities ahead.

Jobs, Pay, Future

To tagﬁod ob taday you've
o uj.xmnd n:ausr_ty
manda men w!‘u&_'h:nu -

cinlized traind g, besE fnes

will be the ones who are tha
big-pay mien the futire.

Alter gridpatlon my ]."lnp1|:|}l-

EIHEH'I.E.U artimeit gives you

Lifetime Employment S fo
SOL W tu:nu.:.-er maya: " After
m:ulu:u:d the School Em-

ployment Service furnished

me with a list of several =

Lhong . . . l pecured o position

with an trical Constric-

tion '..-UII'I].‘R'II}. paying me 3

to 4 times more 8 week thap

I wa= getilng belore 1 entered

Coyne and today T am still

climbing o kigher poy."”

RADIO

Right now I'm including an
extra 4 weeks' Radio Course
at no extra tuition charge.

THE HOME OF COYNE

Tlhias iz our fireproaf,

e

Get the Facts

Coyneisvour one great chance
to get into electricity., Every
-:-!anclc is removed. This
school I3 40 years old—Coyne
training {s tested and proven,
You can get training first—
then pay forit ineasy monthly
E" ayments after you graduate.

on can find out everything
absolutely free. Simply mail
the coupon and let me gend
you the big, free Coyne book
«-facts...jobs...salaries. . op-
portunities. This does not

obligate you. So act at once,
Just mail coupon.

ndle ham v P H. C. LEWIS, Pras.
dhiesth o cluies, or get - Fe e lied thausands ol § COVNE tl.mrmm SCHOOL, DEPT. 31-72
ividual training 2 B el waorth of the Iiﬂli.m.n.l treot, Chicago, IMinsis
actual work . . . building t mod- o Dlear Mr. Lewis:
“'-"1 rlrﬁm“ w & @ WM L‘E'I!""ll:_"' i Without abligation &E?d e yvoir big fres catal
acha Tel moroes; Ay d'Convins | wooks Ragko Course and How you will Anance
mog and generators, wir-" "‘l-"-""_"”‘-'_"-_' i | my tuitbon and bow [ ean® t'-lrnwlulc learming.”" L
g i L WElIR o ¥ aoy CiLiin.
!I‘ﬁhj; hnua;la. !tc..t {il.r_-. Lokl et :lurln';:ﬁ;-':.;.! I vaderstandd 1 will not be bothered b
t'a a glimpse of how training.
I H T I P st N LA e ST AR LT, DES
COYN ELEETHIC&L SCHOOL ; i
H.C.Lewis, Pres., Dept. 31.72 1 A% i
500 S. Paulina St. Founded 1899 CHICAGO, ILL. i . ... Siste oo
MARCH, 1941 21A




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

What about your future? Who i8 safe today? Surely not the man

who s contented fo stand still] Know yvour job thoroughly-—pre=
are yoursell for jobs abend. To do just this thousands of men
Ve

The Croft Library of
Practical Electricity

The Creli Likfary W a tosmplets eleeir cal ﬂuﬂ‘ufu ] I-dr“ o practoee=on
31 yenrn of shirt-slesve sxpeebnee—oa worll as it 35 petually done. L3 ds I-l-rI|I1'| I'rm-'u
savel Lo ruvi.'r h the L|I|l1 of hard-headéd fecls you want.  Wricce li\ the
I.'h.‘ull'.'t s B anderstasd | yetl s il, #a thorough, thet & 18 the daily l-l-ld'i

GO0 highly ol clecirieal workers englaeera.  Lrelt iells you the thisgs
:u-u wttad e know sboul molors. Eentfnlofs, &TmMSLUFSL, SoRiinilabors, Taasiorm-rs,
eireaits, switelboarda, disirbution ayMeme—eloarienl machipery o svery Lype=s
Mumination in 108 everr phase—the et mmproved metheds of lghting—Ilgmps and
lamp effécis, dic—baw Lo do a complets job, lfos_estimsting it, 1o completion,

& volumes, 2155 pages — New low price
No money down — Easy payments

il i:d mwafl the eoapon attached aml wa will sesd vou the ente st of wx volomes
Tor tem \l' Examinstion on aporovsl. We take all tha riei—yoa sssume no ohiim
tion. IF Fou dechle to kesp the books, send 5150 ba tes days and the balanee at the raie
of $8.00 & monih Band the eoupon KOW asd ses 1l books [er pourssld,

1
r ¥
! EXAMINATION COUPON [
j McGRAW-HILL BOOK CO., 330 W, d2nd St., New York, N. ¥.
| o Pemd e Tor tan daye” sxamination en spproval U Cralt Lilesry of Practisd 1
Electriciiy. Il matistacbory 1 will mnd yon 3185 in 10 duys nod ll] I||u||l:|'|!j-’
§ until v pries of S10.50 s paid. 1 not wanked, T will reiurn the books posipaid. |
1 (Te insure prempt shipgment write plainly lnd BN im all e, 1
l'll'ﬂ T T I e P T (RS EIEEY I
D Hotow Address. .. .iacciaicaiiaiaeiminemiisseaisimhmsisarssinanusinant [
I Ciey azd Stats. . e E e N e e e T o B Sy 1
E ‘h.mq n”".nrnnln:r oo PAL-E-dl I

T — - ——

Be An ARTIST!

TARN TO DRAW

—at home in your spare time
The fascinating field of Art offers commercial op-

portunities to men and women. Trouined Artists are
capable of earning 230, 550, £75 a woek, We temch
you right at home for a successful cnreer in—

COMMERCIAL ART !LLVSTRATING

CARTOONING
For 28 vears W. 2. A. gradiuaies have heen "making good"
i .n'-H—“'J:I‘.q NOT YOU? No previour Ari experlence
FECEREATY, Write for Booklet—""Art for Pleasure and
Profit,"" fully describes coudrse.  Included -
with training are: Art Uutfits, Lifo
Clazs Book, ond hooklet “"How To Sell
Your Art Werk™, Mall coupom,

Washington School of Art, Studie 123T
i 115—15th §t., N. W., Washington, D, €.
I Yest Tam Interested in learnlng to deaw., Please send mo infor- |
| mation in your Free Book, ~Art [or Pleasure and Prodt.' I
| B R o Age. ..
1 Abdress,.., = - 5 = .
1 city...... : Hiame. ... ..
E

Sey yow saw it in Populer Mechanies!

22A

WITH an easy playing Conn
band instrument, you can
be ready for band or orchestra
in 4 to 6 weeks, A sure road
to pi.'lpu]'mt:.r if ¥ou start on a
omm. Choice of world's great-
est artists. Magnificent tone,
Many exclusive features—
yet they cost no more.
Ask to ses the marvelons
new models now being dis=
played by Conn dealera.
\ Home trinl, Ensy pay-
| ments. Write us for frie
| book on whichever in-
| strument Interests yoa
|I maost, Flease mention in-
| Elrument,

C.G.CONN, Lid.
331 COMM BUILDING,
ELKHART, INDIAMA

HNSETRUMEMBNTS

\'IIH’S NEW IDEA
Chemical Kits and
Apparatus Oulfits for Studenis!

RIG VALUE. Free Literature and Calstos

[ TR RET Scientific  Doeoks &E Hig

rizcount,

J. H. Winn Mig. Co., Dept. 403,
124 W. 23 S5t M. Y.

ERT PHOTOGRAPHY
MIADJEREAS)Y

Buccessfil pholography s R CATECT, ‘ﬂr I?Hlmiﬂ'bﬂ I'I'I1-n I
hobhy—made easy through N.Y,1, T Poesinal m:' |:|E.I
'Irl:‘ﬂlll-n ||.||.|:||:c||;n||.1ll.uru. Mln.li.llm' fadd. ﬁJI.H'“.I]’H apHeriinlLies :.ﬂ.'l-
merel n'i Nows, Porimail, Mud.lﬂm lﬁﬂur\e. vuﬂisln'ﬁ. anl Color P
raphy. Persanal Attendance an HH. B!uu:'h.]er.
INETITUTE QF PH(;T'D

Dept. 49, 10 West 33 St., New York, M. 'I"a (F1st Year)

B MECHANICAL DENTISTRY AT HOME !

Ta Fnaks ﬁr-'ns Plates, B ewark, ete., for Bentivie 'I\_t-q-
E’l'll!l' way to lears Illkh tenl dentimry 41. ||r|r|'.l| in '5?" Tl
oF TEIFPMENT a8

OF TOOLA AN
INCL “”'C P WITH COURSE. Low tuition. Juv;r brmu. Writs
for FIEEE BOOK shout thds meéety mukimg projession 12ag la sot

ufferiod by meekine s,
Mgl:illllrll'. !.I.‘.I-Ib

# ®

L OF MECHANICAL D!Hﬂi“'l‘
B, Dapt, TEE Pliladel phis.

18
Lough overnlgl
non=skid,
progl,  Wan't
off—guarantesd
TEpElTe—25 eenis,

AT HARDWARE AND 10c STORES

POPULAR MECHANICS




Newest FREE Patent
Book Now Ready

1#'s fresh from the press—this WNEW
FREE BOOK—packed and jammed with
latest facts about patants, inventions
and the modern Inventive market . . .
nowly published and
copyrighted, disclesing tha latest developrment:s in
meodern patent practice, Learn about r-:.hd..:uy'.f. dp=
mand for invenkions, hew modern inventions are
protects you, facts about

writhen, newly

sold, how your patent
royalties and the modern method of merchandising
new devices, efc. Book containg latest information

on patents every inventer should have,

Request your FREE COPY NOW

The damand for this new free book is $o great that
our first printing is going fast. Send us your request
todoy and we will arrange fo mail you copy of book
"How to Protect Your Invention' at ence. Take na
achion about your invention wntil you receive and
read this new book; but act al once in filling out
the coupon balow and m.1i|ir-|;l i to ws for your
FREE capy.

TAKE FIRST STEP

By all means make an accurate, dated record of your
invention an tha “Invention Record' ferm you receive
with our FREE BOOK and mail it to us immediately
This form, sent frm:', will enabla you to establish the
date of your invention should need for this evidence
arise. This step costs you absolutely nothing, yet 0
may be vital to your success.

OUR SERVICES TO YOU

A H.eq'lﬁemd Pafant Attornays befara U, 5. Pafent
Office, we are especially equipped by tralning to
handle your case with skill,
competence and promptness. We are localed right
here in Washington—we make personal calls at the
Patent OHfice, and we give personal aMention to your
individual case. 3end coupan at cnce requesting ocur
BOOK and INVENMTIOM RECORD form—both free—
know how the Patent Laws profect you, and what steps
to take to secure patent protection and sell your
invention.

patent thoroughnass,

INVENTIONS FOR DEFENSE
Your Army, Mav Avigtion Inven-
a"s tion to u: fu: :;::Iui' x:uuﬂmrr

advice and oid. Write McMORROW & BERMAN,
135-F Barrister Bldg., Washingten, D. €.

MARCH, 1941

JNVENTORS

PROTECTondSELL f
VOUR INVENTION

m;é/zf-

y
Bereriion Record

COPYRIGHTED

McMORROW

: REGISTERED PATENT ATTORMEYS BEFORE L. 5. PATENT OFFICE I
" wATENy , 135-F Barrister Building E
v Washington, D. C.

(] 8
n Send me your MEW FREE BOOK and specially prepared n
B "lnvention Record” form at once, | understand that .
£ this request does not obligate me. [ |
| [ S R R N e TS SN B R S |
B Address...... S U S SoU s M el =
N City......... . IETERINSRUINERRR) | | |, IS e

[ | |

[Write or print name clearly)

23A



to set up and run Al

i e BuEvont Needed
quickly HOW Yo Do TH g

which -u:.lry.m" ,
mi'n: ILLEn'm is .u,-

READY ahead of the suppl

then what WILL ITIE-mﬂmwmhmm‘:
Biggar F!’ Dwon"t misa this chanes to quallfy for promao-

tion, don't mis= this Rig

ourg almost for the askin r Elght Big Books chockiul «f

Il'nptmnt mechanieal fmets told slmply and elenrly, Cwver 3000

Flm. nearly SO0 Hlustratlons cover ever E'II%]:EC-‘I Mully, imchod-

ng Tool Maklng, Pattern Making, Foundry Work, N mhan!rﬂ

Drawing, Forging, Machine Shop ctice and hlB..I'.IIEEDI.EI]I. and
hun 3 of other subjects.

8 Big Books (Up-to-dale Edition) Sent FREE

o you for examination. With them we send a Binder of
nearly B00 pages with 267 original shop tickets with 1200 ilus-
wrations. These show, Atep by gtep, how Lo sel up and rub almost
any kind of job and are in additien to the 8 books, Dwechle
In your 1;|'A'I:|. I'Iul:rhl* ut' plu.oe ﬂ!l' business whether or Dol ¥y0u want
T kﬂ-ﬂ 'E ¥ facts you want to. MNote
o\m‘: !A.!I'A.I{]' G -.--lmx then, I want them, pay on
he easlest Kind of payments. A year's consulting privileges with
our engineers now glven with thess books without exira charge
Amrr!l:lln Technlcal S . Publishe re—H Study Courses.

"""""""""" rexal &t SBEH SE., Chicags,

hinder u{gtmﬂl tick#s far
urleas 1 clecicls
Iu e 3! Il.l“

u.-n-
fior

Opportunity which

Wou may send me ha 51

free examinathien. I will Di.jl - ﬂlﬂi\' ?‘

to keep them in which uun T will & (TR -au:
prer o I'n'ul-'ll.h. 1.||l|.l-l l‘hm Rkl price of m:i.-r §34.8

b I 1.I1:Ii me III:IIW privil ith your &
||:||1r|||:|n|.'|1 ng mae consalting vileges wit

i yeRF without oxtra charge.

s T T R R T T e : ok a A e -
Ploaas stiach @ elter Bloling Bye, OOCUPSLIc, CEHayOF s Tk and
mddress and that of ¢ loRst one DUsiness nan &8 referonce,

Follow This Man

Secret Service Operator No. 38 is on the Job!

OLLOW him through all the excitement of his chase
of HIHE.' counterfeit gang. Sce how a crafty operator
works.
the murdered girl’s room] The detective's cigarette case

Tell-tale finger prints on the lamp stand in

is handled by the unsuspecting pangster, and a great
mystery i3 solved. Better than fichon. It's true, every
word of it. No obligation.

The Confidential Reports

FREE No. 38 Made to His Chief

And the best part of It all ia this. It may open your cyes to tho
jlzrl. at apportunitics for YOU as o well mnﬁ ingeer Print Expert.
his iz 0 young Jl-lﬂl_rl.rs!-p FOMG r.lnlrLBHwﬂ. T hr-= school has taken
hundreds of men and trained them for high official positionz, This
im thie kind of work you wooldlike. Days full of exeitement. Be gulur
monihly salary, Hewards,
wn ITE and 11K emd the ]'rl.r_ Reports —alsn o womnderful
illustented book telling of the o Eu srtunbty awale-
ing you as & Flng 5 o Print Expert. Literature wil
persona stoting their nrs,

Institute of Applied Science, 3320 Sunnvside Avenue,

e sent only to

AUDELS Carpenters
ilnd Bulldels Guldes

idvols.$6
':r.ll;“:runtu n!??""!'.ﬂ"

Inside Trade Information On: B

How to wse the stecl sguore—THow to file and sal
mwe=—Iow 1o build furmiture—How to ose &
mitre box—Tlow to use the chalk line—THow to o
rules and scales—How to make jointe—Carpenters
arithmetic—olving mensuration problems—Es-
'Iimllln: girength of timbn-n—r:lm to pet girders
el wills—Jlow to o hiousen lndmnl‘l-—]:[nrwt.u
entimats conte—How to build I:mm
;E-e, ete.—How Lo mmd duu
or—Drawing up specifiontions—How to ex-
eavate—How to we setiings 12, 13 and 17 on the
Mool pguare—How to build hoists and seafolds—
::;1' I:l.LTI'InTI‘h} huErI lﬁr;—]I?!::n i om
rlor trimi—Hew ta hang E— tia
lay floore=—How to paint

THEQ. AUDEL & CO., 49 W. 23rd 5t., New York City

Wiull Amdels Carpantirs and Bullders Ouides, 4 vl
Jri et 81 T 7 i mul mnn:munmﬂh e e e bl EDE
I A oo Nt P e SN IessaamEN
Address. . SR EEEE R - o e i Y
Dhoropatlom, » connannsstssnsssssirtsnnnsnnannnsmnn nnsnnnssss s T

Tihrwmow, i g g e

AR RSN EE R EEm Ir.5a,

24A

Tan SKINS, Make I..Ip FURS

Be a Taxidermist. Doulble urhumm url W‘:tu:h
you ot Home. Mount BI

EE BOOK 1 wih 151

"
send nucmmnn\f‘muﬁum Seate
MORTHWESTERM SCHOOL OF 1’“Il;l£$| uu-r_asu Oemaha, Mebr,

i

Rath Efectrie Are and Acetylens by practieal Bhep-
Flan method In s few short weeks, No lexi-booke
You learn by dolng, Fionest oquipment. Low (ul-
tien.  Fay-After-Graduation-Plan.  Also, courses In
Auto Mechanles, Caollision Work, Metal

Finishing, ete. Ilustrated Niteralure
free. Write today, FREE

MICHIGAN TRADE SCHOOL [T

3738 Woadward, Detrait, micn. RAALARELT

‘I.Eﬂ ]d Ilnm-
trical Fe rn urserslandable, Th
IHE!,HHII. zirm fina courss in
'I't-.l.u e 1.n- m mam, reml v

u:m:.'r f= zan 4
E Wita for fres eo i g w'"

LINCOLM nci’mmuﬂ. gl T

Aote Mechanies, Diesel B

B

hwille. For -h-—.c- oa write

Nashville Auto-Diesel School, Dept. 75 Nashville, Tenn,

POPULAR MECHANICS



Here I Am At WORK

G00D MONEY

NATIONAL DEFENSE

BRINGS NEW OPPORTUNITIES

The National Preparedness program and hetter
business have increased the demand for Machine
Draftsmen, Architectural Draftsmen, Electrical
Draftsmen, Structural Draftsmen and Aireraft
See the call for

Draftsmen. Read the want-ads!

draftsmen.

DRAFTING

Yes, I mailed couvpon and Free trin] lesson proved that
drafting is easy, mighty interesting work . . . eonvinced
me I didn't need special talent to get into this well-paid
profession . . . proved heyond a doubt that Deafting by
the faecinating C. T, C. method ean be mastersd ensily
AT HOME IN SPARE TIME,

So 1 enrolled. Today I feel secure in my job. For the
draftsman’s work comes first. New machines,—new con-
struction work,—mnew bridees,—new buildings,—all must
first be laid out on paper by the draftsmen. 8o the first
man that must be hired is the ira flamman.

YOU GET THIS
COMPLETE
DRAWING
OUTFIT

without a penny extra.
These are quality instru-
ments—the kind that pro-
lessionnl draftsmen wae.
With them yop can put
your idens on paper quickly
and with aecuracy. With
traiming, you're all set to
master draftsmanship in
months—mnot years—at
home, and you can use
these very same instruments
some day as draftsman,

CHICAGO TECHNICAL COLLEGE

€-202 Tech Bldg., 118 E. 26th Street, Chicago, IMinois

MARCH, 1941

In the machinery and building felds,—in airereft,—in
diegels and air-conditioning,—and in meny other indus-
tries, Drafting offers veml opportunities for prometion. Tt
i5s one of the steadiest employment fields, Drafting is
clean, interesting, well-paid and important work. What's
maore, I'm slated for promoetion—but if T wish, T can be
independent . . . go into business.

Here's a tip: Mail the coupon or drop & eard for the free
trial lessom. Ido this today—and drafting will take care
of you tomorrow,

LEARN AT HOME

IN SPARE TIME

A few howrs of plensant home siudy every week—that's alll No
Interference with your present job) With Chicago Tech's help, vou
train yourself step by siep. Thiz tested method—doveloped over
7ovears of OO, O progres—will 1t you for & Job in months—
st the Kind of job you've wanted.

Ciot this: Terms are low. You can'i honestly 2oy 1 can't nfford
e There lsn't & renson why vou shouldn®t mail us the coupon
today. When ﬂau wet your FREE TRIAL LESSON. you'll 8oy,
1 pever koew learning could be so ensy s&nd enjpeyalle.”

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE
C-202 Tech Eldg., 118 E. 26th Street, Chicago.

Please send me FREE Trial Lesson in DRAFTING and

show me how [ ean prepare for a goomd position in &
tirie AT HOME. No cost or 1:lh|i£|1L1l1.l|| for this i':ri-"|.|

Le=son cither now or later,

Name =5 Age

Address

City., =

State

254



SPRAYBERRY RADIO TRAINING
Sl UL EQUIPITEN]

stuililaying 4.

Over 100 Experiments plus Many
Qther cial Features . . . ALL
I:Iuiqn Te Help You H:l.l Fast Puym

Frequene; Modulation. §
Monlie Tadia 1A e Al HARE Eiartrani, Fres
o ciet Hapmir e Toatullatioi. waek
Training anm You For A Buslness OF Yeur Own . . .
Or Good Radio Jobs at !mﬂ!lnt Pa

T'\q eréat fasingting aral progros
[ |‘rE‘ II

Bl g i [
|h.un--|ch n.ull |-r1-ll wl

PREmEsL =
Mo Pravious Eup-lrlmﬂ- Headad

1& makes ns dillereace -I-.-I ¥ b beeen. | cam
wou quickly fof u | make it easy Do
yos tn graep Hadkis iples nnsd Enpmater Ehemn. ¥ OWE B
ores iy full reapo 1
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Earn While You
My BURINESS BUILDEHR shew you
how be put vour squigassnt o srtel uss in
kandling money -makimg Fads Secvion Joba
shartlr aiber vou begin Tradning.
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To Be A Contractor

Lenrn to ettimate, to plin bualldings, (o take contraciing Joba,
andl make money on th . Herg are @ wp=to=Les-minuoe books on
by Ing, estlinating, and conirnctlng which cover in an Interestln
WY, the subfects that carpenters, bullders, and contractors H||.-“|J5
Enow 1o make the most oul of thelr l.'ll.»l Hool Framing, The Steel
SBguurs, Arehiiectoral ljrlelnE wndd Daslgn, Estimacing, Polnting
amd Docornting, Heating, Alr Conditloning, Bullding, Contracting,
Concrele Forms nod other subjects are all well nnrl.-futl

“Boss” Carpenters in Demand Up:to-Date

EDITION

Vst Suhtlr works |oba, Immense peojocts, and A

the rapid froewth of home building, nre makine jobs R"u" bl ret i

for MEN WHO KNOW HOW, These books give 5. compicts

¥l guick tenining. With r]u-||| il shoibdn't bea e have @Swer
afrald to tackle any Job, for peeded facis can be

w
O TR | i
found in s hurcy. ilese subjecis.

Coupon Brings Nine Boocks FREE For Examination

AMERICAN TECHNICAL SOCIETY | Publist i Study ©
Dept. G319, Drexsl at 58th Street, Chicage, Illinois

You may -h:pm tha [Ti-8o-Dade editben of your sine hl.; bochs, "Hulding. Esilmsilng.
mnd Unntracting'” withoui snmy obligation s hlu. -HI ul}J e ddellvey ehsn
iﬁlm & fully mutisfind & tea duys, I will lhd- -rm thet
a. menth, until the total price of ooly IN‘\.!-U Mﬂ mag ol
mny way unlsss | ketg tha books.
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Flease witach s letier statlag vour sgs, smp ‘s name sod adds
Idabt oms buslnss man os & Peleran

. and that of ot

26A

LEARN CARTOONING
AT HOME IN SPARE TIME

Band for th

thod of Inatrup
the

ente and or
nama at once and mention your age.

CARTOOMNISTS' EXCHANGE
Dept. B3 Pleasank Hill, Ohis

M wwler 1 o 3 i
i’ SHERWIN COBY 5¢H'D'ﬁl oF Ehﬂ.'-l T15H
5T Searle Bldg. Hachester, M.

stuor ENGINEERING '..

Fram A I‘.:hnrturu:l Imt nl H Learning
Empln&u Demand Degree Men F y Positiens
riwi I Elactrioal f'rﬂ. Ml mzhnnboal, Fnl!tln‘. Arehitertumal, Au=
'|m-|'r|.|l.1 F'I.n.m Diaenel. Aeronnutizsl, Kadi, SBtrorism) linmng, Indusirial, fligh-
may. Pettulenm, Enring Alr  Condatieming, Chemienl Epginesrin,
&hw I Public  leakih: Mediesl Jure
I'ivrll-'b.ly B iew; Chessisiry: Conlopy: Pel He
Agricullure: '||-u-|nr-r Trnn-n: Aecnuniime] Fislistien
Rosierelt Gradeate Cellegs, 610-F Gheridam Read, Ch

AT HOME?

Learn to eolor photos nnd mindatores
in ol roLnﬂm.li: Flatson neded , Good
Ademan ron besklet, '“Maks

Blomey st Hun-t und regulrements.
HATIOMAL ART SCHOOL
1318 Michigan Ave. Dopt 1353. Chicage
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BIG MONEY IN A
MUSICAL CAREER!

You can't start too early toward
making a name for yourself in the
musical world . . . like Benny Goodd-
man, Artie Shaw, Horace Heidt, Billy
Gladstone and otbers who depend of
GRETECH equipment, Begin your
musical career while you're young...start
with & drum...a THECH DRUM

because it's “tops”’, made by the oldest n'-zlmm

Harry Yeager

drum factory in America. Stage, screen and
and redio constantly meed new mumical
talent, so start TODAY to learn to drum
.« with a famous GRETSCH DRUM.

Send penny postcard for literat

FREE e e, oud
mer; also full information abouwt -
Pﬁ‘:’MENT PLAN and FREE trial. Give
street number; address Dept. PM 32,

The FRED.GRETSCH MFG.CO.

Musical Instrument Makers Since 18532
60 BROADWAY, BROOKLYN, N. Y.

GRETSCH also offers SUPER VALUES in Guitars,
Saxophones, Trumpets, Trombones, Accordions.

Send for FREE catalogue. Mention instrument.

AIRPLANE & ENGINE MECHANICS

APPRENTICES

FREFARATION
|I:IH THEEE P :r. sLnSpE Lo

Wayne County Alvport, Bax B57. Foeiras michipan
PLAY BIG

DIESELS 757"

NATIONAL DEFENSE

Diesel engines are being ueed in tanks, trucks, air-
planes, and ships more than ever before—and '_:.|'i11n:|
men are needed to operate and service them in ordi-
nary times as well as during National Preparcdness.
Hemphill Diesel Schools have been chosen by the
Arir ny to train 100 soldiers from the U, 5. mechanized
cavalry and tank regiments at the L.I.:L.ll\_l.l schoal. .

the Navy has detailed 100 men from the Naval Be-

serve to the Hemphill Dicsel Scheol § in h1w ’:l}rk
Instruction includes theory and
many types of Diesel engines, T
available to you—it will be valuab
to active duty Army and Navy men, Get complete
details and free catalog now.

HEMPHILL DIESEL SCHOOLS

A& HATION-WIDE INSTITUTION

NEW YORK . . » 31-26 Queens Blvd.. L. L C.
CHICAGOD . ... . 517 SBouth Western Avenue
MEMPHIS. . . v s n e+« 417 Monros Avonus
LOS ANGELES . . ... 2120 Sen Fernondo Rood
VANCOUVER.B.C. ..... 1363 Granville Stresl

r C N ]
HEMPHILL DIESEL SCHOOLS (use nearest address)

M *Plecze send data on your Diesal courses, also |

W firee copy of illustrated boaklet “March of Diessl” ]

B HamE - AGE. |

B BYREET - .
CITY. STATE LS

MARCH, 1941

Start $1260 to $2100 a Year

(5105.00 TO 5175.00 MONTH)

Prepare Now for 1941 Examinations

Railway Pestal Clerks

Rﬂl]w“.‘p Poatal Clerks get 1,000 the first year of rogular
employment, being paid on Lh.e first and fifteenth of cach
month. ($79.17 each pay day.) Their pay is automatically
increased yearly to 82,300 .l:l!d £2.45) in larger orgenizations,
Advanee may be had to Chief C‘]:-rk at 82,700 a yvenr. ($112.50

ciich puy day.) Men 18 to 35,
“LINCLE SAM™ ILI!

TRAVEL FOR

3 Days On—3 Days Off — Full Pay
F Railwny Postal Clerks on long runs wsually work 3 days

and have 3 du.;rn off thnlv or in the same ratic. During this
off -dnt.} their pay W!Lrllill.l“'s Jllﬂt- mA llm'I:H'h l.hr*,z.' W wurhng
They travel on a pass when o business, When they grow
old, they are lElI.lD{F“H]l o peensicen,

City Mail Carriers, Post Office Clerks

Clerks and Carriers now get 1,700 the first year of regular
employment and automatically in-
crease 100 a vear to $2,100. Open
to Men—Women 18 to 45,

Many Other Positions

Many other itions are obiain-
abhle.  Rural Larrmra-—br.enaﬁmj:h-
ora—Typista— Assistant Statistieal
f.-lu:rh.-s— Aspountanis — Messengers
— Offiee. Machine Operators — ete.
Thoze wishing these positions should
qualify st onee.

Get Free List of Positions

Fill out the following coupon. Tear it off and mail it today—
now, at once.

This Investment may result in your getting a big-paid
government job,

FRANMLIN INSTITUTE, Dept. N1T3, Rechester, N. ¥,

Foush to me, entirely free of charge (13 & full deserignion of T7. B,
Government Jobs: (21 Free copy of ilustrated 32-poage ook, * How
to el n U, 8, Government Job': (3] List of U, 8. Government
Jabal (4 Tell me hew Lo guallly fer ong of these jobs,

DTIAETI . < oo as a0 a8 8 A B R R R

Use This Coupen Belors Yeou Mislay 1. Write or Print Plainly.

Say wou saw it in Popular Mechanical

2TA



Increased
production
means more

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

This home-study coirse gives you the practical facts on
modern machines, up-to-date methods, you need to advance
in machine shop work. Take advantage of the other man's
experience as found in hl:u:r]-l.s. toe solve your problems,
incrense your efficiency, with

The NEW AMERICAN
MACHINISTS® LIBRARY

5 volumes—2014 pages—1853 illustrations
(A cambined home-study course and relerencs lihrary)

This library of machine shop practlee was writien for practical men.
It gives you the best methodds for every kind of machine shop work,
It frlly expialns lathes, drills, and other mn.{'nmr to-ul-* antd thelr
0| rn': |:|l|., nutomitbe sereEw |:|t|'l.l hines, spéeds and Eear de=
] qa-n-mlrtlm:u punch and die work, metal mlrh:'ilu.' e,
ele, I"]nin writttn—oompletely  illastrpted—the Dbest  kioed l.ll
help to the machine shop man who wants to advance himself,

Hoe m v dawn lal price—easy payments.
i-—---.--.-... ____________ —— v = ]
- T T
i EXAMINATION COUPON :
|
| McGRAW-HILL BOOK C0., 330 W. d2nd 5t., Mew York :
1 Send me for ten days” esaminstion (he iy .\m-.er:-nn Machin-
1 Inn Library. If satisfsciory I will scnd fou 50 b 10 anys |
§ 8300 monthly wintil the price of g4, 'm L-. pald. If nob |
1 unnlwl I will refurn the hopks jsoslp |;|I|I Ta insure prompt
1 shipment write plainly and flE in all b I
|Hm=li ----------- AP ....-..-..-........--------..
| Home Address. . oo oo isaai i a sk st e 1
1 CLEW R BRI . o0 la i i R e B B R e R I
I it 1 e M e S L PO b R ]
| Mame of Company T L] E A = ¥ X |
——————————————————————— [ ————— ]

Thiz Lingoln Governmant
Approved School of Avia-
tion wants to immedintely
getin touch with more men
intercated in preparing XOW for good pay positions as
Alr Line Mechanics, Acronsuticnl Eogineers, Commercial

Pilots and Airplane Fac-
COMMERCIAL PILOTING

tory Mechanics.

Lincoln's Gorernment Approved
Flight Tralning prepareas for
BOTH a Commercial T'ilot Rat-
ing and Flight Imstroctor Rat-
High-pay Jobs open Lo
these Lineeln Gradustes,

START TRAINING NOW

Natlonsl Defenze program calls
far thousamds more trelned men,
Traln NOW at thls Lineoln
Bebol . 0 21 years tralnolog
and sEpplying men to lenders

in Aviation. MAIL
COUPON
(cty

Linsaln's Government Approved
Mechanles 'ralning  prepares
¥ou for your official Gov'e Rat-  Iog,
Ing a3 &n Alrplane and Engineg
Mechanle and immediate eni-
Hoyment with Alr Line ar Alr-
port operator. Good Jobs opent

AERONAUTICAL ENGINEERING

Blg demand for Enginesta, Ldn-
edn’s 9 year ecourse temching
afrplane design and constiuc=
Linn prepares for responsible.
high-pay positions as Alcplane

TODAY
Factory Engineer.
- LA

fer complete Infor-

matisn.
LINCOLN AERONAUTICAL INSTITUTE
LINCOLN AIRPLANE & FLYING SCHOOL
§83 Aircraft Bullding, Lincoln, Nebraska

I"d Uke to get inte Avlation snd help my counter prepare for
Natiomal Defemse, Rush ioformstion sbout Lineoln Training.

Namn

i — T O RS St e ot b i e A o i A L5 4

Address

City State

1
- - Jd

"It is the BEST

Handy-Sized Dictionary!”

WEBSTER'S
COLLEGIATE

AIRCRAFT

WELDING
ENGINEERING

Detenss Industries l'lll'lpr Dul\tlnﬂlnl ¥ e
i mlties = sl Commsercial
Wraluing

wlolams 5

MILWAUKEE SCHOOL OF ENGINEERING
FM-341, N, Brosdway & E. Stato, Milwsukos, Wiz,

1I:.I-l n|||.||1|-. Enginsrrm |||I Dr;rt!-'nrn e

""OHI0 INSTITUTE OF TECHNOLOGY

Dept, I, Gresnville, Ohls

REAL JOBS OPEN!

FOR TRAINED AUTO MECHANICS
8 WEEKS' SHOPF COURSE!

AUTO, DIESEL and AVIATION Mechanics, welding, body & fender
taught wilth repl poals, oo real gl Ement, I.|1 hrresr, st sehons
of their kind in the workd,  Sten info Big F i SA0-BA0 & Wk, Low
tubtion cost]l Puy for part of courde Isier! FREE BOOK]  Send for 'BdE
Free Opportunity ook and new low pale—wrile nearss) sehosl TOD i

MeSWEENY SCHOOLS 9ot Detrsit mich.

Kansas City, WMo

Say you saw it in
POPULAR MECHANICS

28A
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POULTRY RAISING
FAYS GOOD PROFITS FOR
THOSE WHO KNOW ITS SECRETS

Healthful, inmteresting ocecupation for
whole oF pari tkme in country, vilbage
oT Cily suburbs. Oped Lo vesngs and
ol I independence of fow wages,
uncertain emnloyment, uncongenial Lis

FREE BOOK
Eor: with & Foultry Ihesiness of your TELLS HOW

PROVED METHODS BRING
SUCCESS FROM START
11 I'I'.'r‘FM- Laman, nationnlly  known

A wrultliuwde of poul-
try-raisers Large and
4 gmall’ are making
I“ﬂlllii?' ert, former Henlor Pealirys moaney An  this  most
man U, & Dept, of Agriculiere, gquickly interesting sl proft-
tralng ariitlous men ond weisen for able cccupation,

Patiie Huceess  froam slRAl.  Mie foe

mous Mome Study Bystem. endorsed by W ':‘”"' Ft EreE
IILIHIEJ' lending  Agriculiuml  schools, ket eliloke £ ned-—
Fascinating study, easy to learn, eoms whether ¥ou have 1en
i i N"N?' Qedall, shows waluabile hens er ten lundred,
FHCTEES B 5 wecd by leadeérs, how voul slioild read Ll

they avakd losses. How e ®@art in small e tE MO H
way, hake business grow from sale of FREE EtMIK, 1t's
Poultry, ERpa snd Baby Chicks, Big, youre for fhe dsklicg
OVEr increasing demand, OF peepaee for
0 Jala in large poultey  pdant.
Established nearly twenty years—a mul-
tlnde of produnieos sitest the sucecss
of his time-tesied meethods,
Mr. Lamon o peemared @ bl Ad-noge
K *Fow To Raise Poaltry for Prodid'?,
ehock full of moneyamabing peolie
facti. Me affers to seid 1t Proo Lo iy
Gnd interesied In learning the solendld
Flaney -making opnortunites in Fouliry
Eaising. IF you are “at sea' o wour
future, sond for this Freo Dook today.

Addreds: Harry M. Lamom, Presidest,

NATIONAL POULTRY INSTITUTE

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

=MECHANICS
& WELDERS

Auta Mechanles and Welders are In big de-
manil. Complete courses in are and acetylene weli-
!II:II.J Ly Hrllﬂ.’ i'!ﬂ'llfr humping, ::{ru‘

palnting and metal fnishing. Yay
after gradication plan. Special low rotes, FRE E
Write today. 32 PAGE

4 T
3748 West e i ADE Rt it S (ATALOG

CFYTTTa 5 PASSENGER TRAFFIC INSPECTOR %

BLUS .‘ -1 ‘IZ";'I’ h.L:_m-ruudy I-I-'Ihhl:hmnhm you quickly for m foy
\ "} Interesting nacessar I

b= L £ B ] Rty g Y i o B L

— ?I:' "3 Bumitiem. Ciradusces satn up in $194 ger meath plas %_;
_4 "-'_ £ expensss 10 slafl.  Eslaidis 1018
—— e, Standard Business Tralning Institute, Div. 703, Buffale, N. Y.

At home—Iin spare time, Many overcome
“atage-rright,” galn sel (—confld enco and In-

'c crease carning power, this ey way, Write
Pu], I s far free bookbet, Fiow e IWork 1Vom-

ders Wikh Words nnd requlrements,

n Irakituis, Dept,
Ave., Chicags,

Marth Arerica
1318 Miahigan lmﬁ

p
ARTISTS MAKE MONEY

Find out your ability. Bend name, age, oceceupation and
addreas for Free Voeational Art Test,
Faderal Schooals, ., 3131AFueral Schniks Bidy., Minneapoils, Minn.

TOOL & DIE MAKERS

Machinists, Screw Machine Men

EARNMN Diefense program necds skillod metal work-

5 T ers, Learn theso trades by actual work in
50-%60 ik 2 SHOPS. Fully equipped. Siate

[ approved, Low Fee. Enter any time. Day

PER WEEK i Evening Cinszes, FREE Employment
i far aur Berviee, Wrile for NEW illuatrated Catalog,
o “Sibe ALLIED SCREW MACHINE CO.. (School Division)

Dopt, PM-3, 609 W. Lake St., Chicago. 0llinois

MARCH, 1941

# W FOREMEN

\2
ot
WO SUPEnwsons

SUPERINTENDENTS

USTRIAL
IND AGEM ENT

Free Booklets for You

if you are really ambitious

These two booklets will help start thou-
sands of earnest men toward larger
success in 1941.

For they tell about tested training
programs that prepare for the bigger
1obs and promotions which this business
pickup insures in 1941 and the follow-
INg years,

One of them—Modern Foremanship
—discusses the opportunities and prob-
lems before the foreman today and
describes a thorough, practical training
in foremanship and production methods.
The other — Industrial Management —
outlines our spare-time training for the
general foreman, supervisor, superin-
tendentﬁ)mducticm manager, and other
industrial executives,

Either booklet will be sent to you—
free and without obligation—if yvou are
thinking seriously about your future.
Just fill out and mail the coupon below.

I would like to have your free 48-page booklel on

[0 Modern Foremanship
L1 Industrial Management

VI e i o o o I e i
o O o i i i

Present. POSHIIBN concsnssaanns cnssnccnmatanisnnan

LASALLE extension universiTy

A Correspondence Institution
Dept. 364-MF Chicago, Illinois

29A



Just mall the eoupon and we'll

on approval.
send you & set of these remarkable aulo
Whether you are o mechanic or helper,
export or apprentles, autn owner or drivor. 0F
you're Interested In Enowing all about auts-
mabile mechanles, take advantnge of this
FREE EXAMINATION OFFELRL.

hiaokd.

\ GET A BETTER JOB

A betier joh=—In the glgantle aiito Industry,
BIGGER PAY—a chance to go into bueinees
1= Fop voirgell apd get a share of the profits,
nre wonlting for any man who even half
triea to improve himself. Learn aute en-
;lnumng with these wonder books a npew
way—a quick reference method. Blmply use
tha JtFP‘i TNDEX to look up the answer to
any¥ auto problem, Bullt by ekeven of Amer-
lea®s great automebile englneers, and writ-
tem in simple language so you ean under-

CAN YOU FIX IT?

Thuﬁ mnueaﬂbww htt.-;ll
t st to take
- .JI J'rl.l.""‘:":'. differen-
|I-!| £a KIl the &him

in ejeering—to st TIMs

ING—how (0 pul  your
finger on engine trouhle
snd the oxpert Way

o e h 1t il
oar's, consulting privileges
6 BIG VOLUMES wltil our engineers now a:“n
SEO0 pages, 2000 Kios. with thess books wi
Ara b, wirkng  dins tra charge.
Erams, ol  Including SKiTa a
Muring Engines, -l.vllﬂﬂ qu short time we will inelude A New
Moioes, Kt .L":;- :rlu volume with ever Bﬂﬂdli““ Inglud=
gold-stamped Hexible 09 late ears with wiring diagrams and
hindlng. data shesls om each.
-ﬁﬂlﬂcRN TII:IIHIGAL E [‘r-hluhuu—llnnn Study Courses),
Diresel Ave BHih 5k, Chicago, linois
E wonrld I.IH. o mes th e 1a]u|uu afithen of your AUTO BOOKS.
will the deliv e galy, bot if I choose to, I may

e t:.r_-m PUPECRE CO IH f after 10 doys use 1

ihem, T will seod ypu 52 aml pay  the

ol % a meonth, unill 334 80 85 pald,

service and extra Valume Mo, T,

T [

ﬁ Iﬂﬂ L1
..................... . S o

prefer to ke

salnnes  nf  the T
Plesse Lnclsde consultingg

R por your oifer above,

F‘ L --| J-IHIH'!I ictiar smiating hge. occupation and came sod oddress of
wiikislnger And that of ol Tenst one husiness man s reference,

F lshing Tackle

ALL SPORTING GOODS
At LOW PRICES

iﬂ;:l:’l toi?.rn[fnrhfew 1541 %tﬂm listing
Basebal, Basket Boll, Golf, Tennia Atchers,
of all k[nﬂS. Tap qﬂtﬁ'ﬂﬂmm g:rbmna‘ 1 R—
HERE ARE A FEW MONEY-SAVERS

$17.50 Fly Rod with Aluminum Case & 2 Tips $8.95
$9.00 DeLuxe Split Bamboo Fly Rod . . . $4.95

$4.00 9 ft. Bamboo Bait Fly Rud. extra tip $2.85
$3.00 One-piece Casting Rod, Offset handle $1.88
%135 Nylon Casting Line, 16 Ib. test . .. B83¢
$3.25 Automatic Rod Reel, light weight $1.79
$6.50 Feather-weight Split Bamboo Fly ﬁud $3.95

$1.70 Nylon Fly Line, Size *G’* ... .. . $1.15
$1.00 doz. assorted snelled Tmut Flies doz. 39¢
$L.00 doz. Ringed Trout & Bloegill Fliesdoz. 39¢
$1.00 assorted 6 floating Bass Bugs, 1/0hook 49§
Spaidmg matched Bobby Jones

el g aftedW 8, 1941 models, ea. $4.95

Spaldmg matched Bobby Jones
steel shafted Irons, chrome finish, ea. $3.95

Order any above epeciala CU0.D, or remit eash, Freewith $6.60
purchoss or more, metal anelled ook hy or metal ribbed aport
glassed. Other premioms.

FH EE 150-Page Catalog

ourd for the psking. Inv: LIm:"'ﬂﬂ to
every sportaman. Lontaing the famoas
Coblea “Fishermon's Colendar,"

GATEWAY

SPORTING GOODS CO.
540 Gateway Bidg., Kansas City, Mo.

INDUSTRY NEEDS

TRAINED MEN IN
L

Prepare at Bliss for a better place in vital
industries and national defense, Learn
fundamentals of theory and practice,
Course complete in one schoal rear, Stu-
dents construct motors, install wiring,
test electrical machinery,
Experienced instructors, Modern shops
and laborateries. Highly suecessful
placement record. Bliss men hold respon-
sible positions. Graduates are in demand.
Comfortable living quarters. Spacious
campus. 49th vear begins St‘pl!‘m]jﬂ' 24,

_.mg ELI—:trmuL SCHOOL

133 Takoma Ave.,

Washington, D.C,
Plaase send ma the fres chart that will
hll ms answer these important questions:
i aan | qu-llfr far the slectrical Rald?

! What jobs are opan to me after Bliss
slactrieal training?
Marma

Acddr

Gl J

Sy you seawe it in Popular Mechanica!

J0A

WELDING

Tt matlo
HEW DT ||"‘.I-~ in
expeinlly in W
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wikl migchne

TWO PLANS OF TRAINING

Ilnu {inclading ﬂ.lr
vilE capalile 1|u|-l
. lechilelame, |."‘IJ..,|I'

b

Choose the one thot suits you best,
unllnﬂ Classrs t

i. h:r -iluld IuI College i Chicsde. far
2 i I ] i

Semd for froe * and teial Lesson.

CHICAGO TECHNICAL COLLEGE

|:-sm Tech Bldg., 118 E. 26th Street, Chicago, (I |

~“SBLO0OK! Bally Chlcks

THOUSANDS WEEKLY ALL YEAR.
|I |ll=hll:ll‘|‘ﬁltl_.-|lr||!5.|\ |"|II||<|uu
A TAT:

lu T 11
3 patsl 1 GLTAL |:|“'i CHICHE NGW, Mako DG
NAROR lm.rl:l-u:m::. BOX M, CAMBIER, OHID
AVIATIOM
MEEDS
INSTRUMEMNT

Amarican
reraft  [iis
:| Pt ]

ELECTRIC ARC=—0XY-ACETYLENE
Bklllcd Welders earn 38 to 315 o doy. The d.c-
ntl i ik muppl
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AVIATION
CAREER

A GREAT !'IIT'I]'!IE!

Complete Aeronauntical Engineering or Mas-
ter Aviation Mechanics fraining in the heart
of the Aircraft industry. Graduates obtaining
immediate employment. No flying involved.
Aviation's foremost school; estab-
lished in 1929. Located on Grand
Central Air Terminal. For full in-
N tormation, address Dept. PM-3

CURTISS C WRIGHT
-E‘L\I TECHMICAL Y INSTITUTE

ERAND CENTRAL AIR TERMINAL
ELENDALE (LOS ANEELES) CALLF.

Ttlmmnds -ui' &Lbilcaﬂnns buy MILLIONE of
phastos  fra sdmmnee CAMErn OWRETE EVETY
Ee:ur "-"-nuhnw you whal to photograph, Ao Lo
o b, mhére to sell for hlggest peofits. Learn ab
Jhome In &

time. Pay l-:-r course in ensy
monthly apenial

nataliments CANCTS

needed. Write for FREE 'mm talling about
Lhis :‘nﬁrinmtnn new  fleld. UNIVERSAL
I‘llll GRAPHERS, Inc., Deapt. T,

\\'ll.l: i1 Street, NMew York City.

TOOL & DIE besicnine

Machinisiz Trade, Machine Drafting and Design, FPractical shop trals-
ing in the world's Industrisl center. Wrile today for full information,

s HATIOMAL ll‘.lll'.lﬂ*l. aF HEGHIIII[‘..II‘- Tm‘#ﬁ: .

HE\\' WAY TO CHOOSE A CAREER

Ko Bomper m hii
LET SCIEMCE u:.“s?:a; m."T.c.mEI-l' dm—mﬁ“ﬂu :-n:- I-.-T
PFICK A JOB

end ll:lr
" £ gr
Ry o
_FOR YOU! | yoeational Guidanse Associates. Dest. u, Tuesan, Ariz,

RAILWAY FﬂSTl.L El-‘lllii
S1850 a
P. 0. CLERKS & CARRIERS
SLTO0 a year to start
STENOGRAPHERS=TYPISTS
S1260-$1620 a year
L i . H. eitls
E‘lﬂf ?:P:r dwu:;u::w AgEE ]u-":ﬂn.
Mo specin] edueatlon m' n.:#'ﬂ -
sne uRually required. =
page N tolls you hﬂw Lo pre-
pare, qualifyl

Sem:l How for FREE BOOK

Herw Secure & Gov'l. Position,' tells el
Ill-m-ut J-um. salnries, whak te de (o gt ol you
wang, Geq If today] Addross:

PATTERSON SCHOOL 32 Moaruism

Sirs:—Mush your free book to me at oneel
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Now (et into

Drafting

AMND
Industriol

The Ilnunray 'lo the Best Pnsltlons

NOW and LATER

Practical training in Drafting and Designing is valuable
for present industrial expansion, offers most splendid
opportunities for the Future AFTER-WAR recovery.,
Drafting and Industrial Design are basic parts of every
BIG BUSINESS—Aviation, Automative, Electricity,
Transportation, Machinery, Building Construction,
and many others, and offer a dependable future to
the thinking fellow anxious to succeed, Don't miss
this big opportunity; mow iz the time to prepare,
to be ready for the Big Prosperity ahead of us.

Be A Draftsman - Designer

Learn from an Engineer—

AT HOME

Get into BIG PAY mechanized Defense
Industries through DRAFTING AND
DESIGN. Get started right NOW, and
1 keep on advancing, Let me train you
| guiekly and essily the right way at
’ your homa as an Expert Draftsman in
Ul | your spare time. Learn on practieal
vy work until you are experienced and in
=+ g good pay pesition at a straight salary.
! You don't need nny previous experience
—and ]a.ck of hirher edueation need be no drawback. You
ean learn from an Engineer all you require,

All Working Tools Furnished

Mail the coupon below today for full information on Draft-
ing and Indostrin] Design details of my practical Training,
the kind that gives you Actunl Working Experience as de-
manded by employers, and enables you to earn a first-class
salary with regular adveancements. Professions] Dreawing
Instruments, with all working tools, also drawing table
furnizhed AT NO EXTRA COSET.

SEND FOR FULL DEI'AILS

ENGINEER DOBE, Div. 3373, Libertyville, IDinois

Bend me full information on Deafting and Industrial Design
[u.nu'] how  veny assist  your gradoates Lo good

these Jines,

tions in i

| Hame

]
{ i n g ] R P R e Sl R rope s (4 Ryl "
]

I Town .......... FE R R A ey R Pl M T e ' 1 | | B pior =Ly e e

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

31A



PATENT

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

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory

of Bankers and Bank-Recommended Attorneys, published by Rand-McNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio: Bankers
Service Legal Dlrectur“_?. published by Bankers Sefvice C::-., Bust{m. Mass. ;
and the Snow-Church Directory Co. Lawyers List, published in New York City.

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victor Building, 724 Ninth Street, M. W.

WASHINGTON, D.C.

INVENTORS

PATENT YOUR IDEAS [y

SEND FOR FREE BOOK s LH b
HOW TO OBTAIN A PA'IENT'

thtm'l:n' a Formaer Mrmb!rn! the Examin-
in‘ Coarps (192221} of th

e

e U5 Patent Office,

want b probit by yeur ides, you should

ateps Lo ampply for = . B Patemt ..t

ones, Your firsl siep is to get this Fres Basak. This

interesting illustrated bosk essntains valusble infsrme-

tinn you should have. [t tells iﬂu fully haw to ohtain =

Iuttnt on ]-nu.r idea in tha qﬂ = -ﬂ; way. With this Fres
loak vou will alss receive a ecord of Invention' form an

which you can easily record your ides. Personal and Cone

fidential Service:r Your casse will ba n-r-qnl.ll,- handled

nnly by & Reglitersd Patent Attorney who is alse & Former

Member of the Examining Corps of the U, 5. Patent Offics,

Al enmmunications confidential,

MAIL COUFOM TODAY for FREE PATINT BOOK aed RECORD OF INVENTION Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE

Woolwerth Bidg., 35th Floor. Dept. 11-A, Mew York Clty

MILLER BUILDING, Dept. 31-A, WASHINGTOMN, D C.

Fl-h-r weril e wour l'm Bowk, ““How ko Obiabn s Patent,” and yeur
“Hecard of Imention” lerm.

KAME ... .ccicimaceis

ADDREBB. . couviravrrrrvsnmsvansnrmsnnsnnn

L-------------------J

LEARN TO SHOOT STRAIGHT WITH BENJAMIN

3(pD=09=0
mp=—_ n—Guarans
f::dzig:t;geﬂl#:ag::llul:rnﬂ:mﬂ I—Safe—Clean

-_m. vt Adjustalile Force—Amazing Maximuim Veloc.
iy i Emoke :;:'-....T-. Balt Actipn—Hammer Fire
i o

ir Triggo r—=a Lock—Hand Fump. Fingle St BB witl
1 Iy, shot SK. 500 F'hﬂn!l'ﬂﬁ-llll‘ cal, 177 or 23 nfled—with GO0
E']'I!'tl !111 00 BR 8-5hot with 1 1h, shot S10.00; Holster

Also a complete Line of Bon jamin Gofuane hmpmud
!.If- llnllu for HE mnd enl. 177 or 20, Mo lioeose regu I':‘u1 wenler
ar facin Write today for complets specificatians ll‘ld I'rill a ll.'l-
WEMJIAM H AlR RIFLE Eﬂ H80 Marion 5t., §t. Loum, Mo, U.

PATENTS ,rz: sooncer

OF Costs and Other Useful Information About Patents

EUGENE H.PURDY,Registered Patent Attorney
1906 INTERHNATIOMAL BLDG. WASHINGTOH, D. C.
I_.I.ﬂﬂﬂl“

e
——

PATENTS—TRADE MARKS

All cases submitted given personal atiention

Form “Evidencs of Conception” with snsiruciions
Jor wse and “Sekedule of Gorernment
and Attorneys’ Feea"—FREE!

LANCASTER, ALLWINE & ROMMEL
Patent Law 'ﬂﬂimg
Bowen Bidg. Washington, D. C.

" o —; —— - -q

I

New Ideas now Salable

Before Patenting

Praatical, wsefiil Inventlons may [ow b anfely marketed
withmut pnlaml.nu oxpensr, Write us for poriieulses, ©f

wol hove an uppalenied (of patented) ides Tor sale.

Chartered Institute of American Inventors

Dopt. 4, Barrister Bullding, Washingten, D. C.
who derive largest
profita know and heed

INVENTORS :-ictvaitcs

facts before applying for patents.  Our book, Patent-Sense,
gives those facts; sent free. Trade Marks—Copyrights.
LACEY & LACET, Est. 1665, 635 F 51, N. W, Dep. 5, WASHINGTON, D.C.

ALBERT F. DIETERICH

FATENT ATTORNEY
IRemister Mo, S660
SUCCESSOR TO FRED 0. METERICH & CO
Former Member Examining Corps, U, 5. Patent (Hlice
F1l-B COLORADD BUILDING IIHIHHTGN- B. €.
Beakiet an patenita senl free on reguesi.

BUCHSTEIN'S FIBRE LIMB

Walk mmtornlly—with
thiz light, strong, correct
fit, COMFORTABLE

!'.II:H'ETE1H’!’.‘I.1
GLO—drd Ave,
Minneapolls, Minn.

formities. Fnlr terms
¥ear? MEW BOOH tells bow; I deta ||n| e ounl| .,.I ..r“-
wE Bu\f "nd.J""I Foir in touch with oiher markeis,

limb., Braces for all de-
imexl e i
| e ?.rk.u e M;-ull: pre gl g LB ""'1“ iy
profits, Wriks postrard, ask lor FREE 1841 pasliry sveapeing ook &Q‘
RICE FARM, 6B H St MELROSE, MASS.
MONEY IN RABBITS—CAVIES
Catalog and copy of magazine 10c. Or
send A5e for Book Catal arid l‘:iﬂ- List amd Yesr's Suli-
werlpilon to e .Hn'.F!'I:IE N SEMALL STod FarMER.

OUTDOOR ENTERPRISE CO.. I-'l" B19. PEARL RIVER. H. V.

Dalays are dangerous and may be very promptly sa to Ia

nﬂ‘tlr My permonal service assures Nuaw of my
prompt actlon, strict confidence, and a
minlmiim of expense, micgest that ;rnu
send me a model or wing, or sketch
&1 ideseription of your lm.r.'nr.lﬂ-u nad
00. I will make a search and report

A

atent Attoroey.)

32A

“?ln ﬂn

prefer to read my M

Ee attached SOURDN &L omes. 1 will also
:;E' '"Hecord af ln':'entlun
Dvar years experience as

PERSONAL CONFIDENTIAL PATENT SERVICE— [

I L. F Rmdﬂlph ’h’i’.’mﬂ‘:‘ﬂ.m&"

l Please pend me ot o froe of charge, your 72
And - Hesord of Taveation” form.

[
mall
form, | Peke booklet

I Numa
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'/nvent y-s—Get Patent Facts!

If you have already con-
structed o device, or
meraly have on idea on
paper—now is the time
to give it the protection
it deserves. You can feel
perfectly safe in dealing
with this reputable, long-
established firm. Prompt,
confidential service and
best results assured.

This Is
ur é6ih Year!

Your Ideas May Be Worth Money
Mail this coupon for FREE BONIKS that tell you how ta
procesd. Special “Certification of Invention™ form alse sent.
--*

C. A. SNOW & cOo. !

Registered Patent Attormeys Sinoe 1B7S

]
Howyscancom- § 493 gNOW EBLDG., WASH., D. C.

mierci iz ,..r I Picane sena me freo Looks on patent procedure
ll'tﬂ'l‘ J withoun eost or obligation.

I
“m.‘"lﬁ-ﬂ-”ﬂ ------- TrrssE MRt rTEAARAR L TR ERR T P
il . I R e e e i I
Somwtwerbom - -
coed and cagls . .. B i i

Train for a beginning

position In 8 to 10

manths—

position (3130

$225 a month)

in 14 to 18
nihs.

raftsmen

T Needed in All Lines

‘g Architectural = Automotive = Aviation
| Diesel » Electrical » Structural » Mechanical
The Draftsman iz the eonnecting link be-
tween the Mechanicand Engineer—earns
exceptionally good pay—enjoys wonderful op-
portunities for promotion, Steady work because

everyiking built or made starts with drawings.
Service FREE to Students

Learn quickly at home in spare time.
Moczperienceor nrtistletalent need -
ed_ School estaldished 15897, Low tui-
huu \lmllil%ﬁlﬁﬂmﬂtﬂ- Write TO-| =
Y for FR betin and Facts
nbuut Heleclive Em Hervice.

Mo obligation. A ddress

American School, Dept. DD-345
Draxel Ave, at 58th St Chicage, 1IL

T——/— ano OolL HAT

17TH YEAR WITH THE
OIL-BURHING INDUSTRY!
Sep your dealer or
WRITE e rocrec
ultu lew prices on Laco 11 Hest-
, Qun-T¥jie Burnoes!

LI.HI OIL BURNER CO.. 131 Unisa Ave., Erfm't. lawa

Gireater aopportunities now in adverti=ing,
Learn easily and quickly in spare time,
Practical work, No text books, 050 estnb-
Lehed sehonl. Low tuitlon—Easy terms,
Send for free booklel ard requirements.
Page-Davis iellnll of Advertising
Dept. 1153, 1315 Mich. Av., Chicage

mn-rlaﬁr_'lnl- greet cnrd: el':nn:hwnrk wka,
aney im k. Jusior press $8 Benler 215, Sold

¥ ¥ ?;:!-Dtﬁﬂh‘ *It-du-d pﬂnl]lﬁ Ii'lu.rnr::. Hﬁqﬁ%h'hmbr::- \Frih
In answering advertisements always write name
and full address clearly.

YOU CAN MAKE BIGC MONEY
M. =« HOOVER UNIFORMS!
. Rf::r:;ﬁfﬁ""* o e Ay iy

wertised
taverss stores o
i hivosa o u:l1.w'

Jﬂun!n-rn o
emtints. ete, -
Enete ) Eohey Il!ud.n:l in el into Lhin new, bl

oo Esit Inﬂl nd o fur Leanti
ul new Uniform 'E i hmFM.'l.‘l[:!'ldnl.
ples asul eonay- I'-

351 Waost 190h Street
HﬂﬂVEH Dogk. PIeaD Mow Fork

1941

MARCH,

Become a Doctor of PSYCHOLOGY

Win the degres of Pa.D, Teach the seeret of contéentment, happiness.
Holve menilal worries. Experienzo "'In'- revelatlon of truth, Chartered

e, Tiwdivideinl |||| Write for FHEE book. COLLEGE OF
UHIT-'EHbAL TRUTH, 10-B E. Jll:lhml Blvd,, Chicago.

A
b

5 = SPITFiRE?
TUka 7 FiR

KNow ALLE!

Now you can know at sight 60
of the latest airplanes types you
read about and see in moviesl
Thizs amazing O64-page boolklet
gives phetures, with specifica-
tion  and performance charts,
af 1. 8. Boacing, Curtiss, Brit-
ish Bpithre, German BGtuka,
Italian Breda, Russian ARK-3,
Japanese Mitsubdshi and other
famous fghting, commercial
and private planes. Send cou-
pon with enly 10e.

{ f gﬁfmg Planes i
 of All Mrﬁ ons ;

Mational Aeronauties Geuncil. I ne,

| ]

1 Dept.563, 37 West 471h St.

| Mew York

I ¥es I want the (Tlustented Dheok-

| let “WINGE OF THE WORLDL*

i Semd LE, postpald, without obliga-

I ot o my part, [ enclose a dime.

i Kamb e, [
I Adiress 1
[ — |




interest you.
Mot a magie formula—not a get-rich-quick
scheme—butsomething moresubstantial, more practical.

Of course, you need something more than just the
desire to be an accountant. You've got to pay the price
—be willing to study earnestly, thoreughly.

Still, wouldn’t it be worth your while to sacrifice some
of your leisure in favor of interesting home study—over
a comparatively brief period in your life? Always pro-
vided that the rewards were good—a salary of 2,000
ta $10,0002

An accountant’s duties are interesting, varied and of
real worth to his employers. He has standing!

Do you feel that such things aren't for you? Well,
don't be too sure. Very I_:H:Iﬁsibﬁ? they can be!

Why not, like so many before you, investigate
LaSalle’s modern Problem Method u}' training for an
accountancy position?

Just suppose you were E:rmittcd to work in a large
accounting house under the personal supervision of an
expert accountant. Suppose, with his aid, you studied
accounting principles and solved problems day bir day
—ceasy ones at first—then the more difficult ones. If you
could do this—and if vou could turn to him for advice
as the aﬁmblems became complex—soon you'd master
them all.

That's the training yvou follow in principle under the
LaSalle Problem Method.

I you're that man, here’s something that will

= e e |

LASALLE EXTENSION UNIVERSITY |

A CORRESPONDEMNCE INSTITUTION

4100 5. Michigon Ave., Dept. 364-HR, Chicoge, I,

1 want tobeanaccountant, Send me, without costorobligation, the 48-page book," Accountaney,
The Profession That Pays,” and full infermation about your accountancy training program.

GIRE oo e remn snnsmtnmcnns xns e mmm e s AT 23 m #F e e A e e e e e b et A e
Pogition. . o
A

You cover accountancy from the basic Principles
right up through Accountaney Svsrems and Income Tax
Procedure. Then you add C. P. A. Traiming and pre-
pare for the C. P. A. examinations.

_ As vou go along, you absorb the principles of Audit-
ing, Cost Accounting, Business Law, Statistical Con-
trol, Organizanion, Management and Finance.

Your progress is as speedy as you care to make it—
depending on your own eagerness to learn and the time
you spend in study.

Will recognition come? The only answer, as you know,
is that success doer come to the man who is really
trained. It's possible your employers will notice your
improvement in a very few weeks or months. Indeed,
many LaSalle graduates have paid for their trzin::f—~
with increased earnings—~before they have completed it!
For accountants, who are trained in organization and
management, are the executives of the future.

Write For This Free Book

For your own good, don't put off investigation of alf
the facts, Write for our free 48.page book, *Accoun-
tancy, The Profession That Pays” It'll prove that
accountancy offers brilliant futures to those who aren’t
afraid of serious home study. Send us the coupon mow.

Over 1850 Certified
Public Accountants among
LaSalle aluvmni
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WORLDS
BEST

WANT AD
MEDIUM

CLASSIFIED (24,
Adverlisemer

Advertisements in this section, 35 conts per word, each insertion, minimum 10 words, pavable in advance
To be inserted under proper classification in April issue, copy should be in our office February 8th

April issue on sale March 1st

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

Mr. F. W. Jnﬁnsuh,

make and save money.

YOU'LL PROFIT

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

Dear Sir:

counlries.

{Original letter on
Ols in our office)

Popular Mechanics Magazine,
200 E. Ontarie 5t., Chicago, Il

We take great ﬂlﬂm [7: ] fr:‘p-nﬂl'ng' pa that dl.ranl
the seven years in which we have used “"Popular Mechanics™
advertising mediom, we have received an extremely satisfactory
number of replies from a good class of people, living in every part
af the United Staotes and in nﬂdl'ﬂl‘n"l, qlﬂ’l: a few ll':.ll'ng in ﬁ:u‘-!l'.r.h
Popular Mechanics has proven a mast successful me-
dium for our purpese, and you may rest assured that we shall con-
tinue to advertise in same, as long as we are in business.

Yours very truly,

GLOBUS STAMP COMPANY.

AUTOMOBILES—MIDGET CARS

OARAODE Owners and mechanles only
purchanse direct nt foll [actory discount
Triple-X Alloy Belf-lockinge Piston Hings,
Mationally distributed. Guarantesd per-
formance. Stops oll pumping. Saves gas-
oline, Re-boring unnecessary. Write for
sample and uet-a Is. Triple-X Co.. 3801 B,
Hacine, Deot. 162, Chicago

MOTO] OOTERS, MIidRet cars! Ems-
ily built, Complete plans and literature
on wheels, tires, motors. clutches. trans-
missions, ete, 106, Honsakers., Mason-
town. Penna.

KUNS" Fifth sdition Automobile Hacing
Boak. Tells how to build dirt track bodies,
frames. engines, Records. sunerchargers,
rules, formuln, plans. stock conversions,
roadster racing, fast Pords. §1.00 postpald;
5115 C.O.I. Ray HKuns. Department 27,
Madisonville, Cincinnati, Ohiog,

OLINE Saving device 50a. Ford

AS
1038-1941,  Cheyrolet 1032-1041.  Walert
Co,, 3420 N, l0th Bt., Milwaukes Wis

TT.r'NE Up for pawer und mileage! Bpe-
clal moter tune up and repalr data, 25e
Stote make, year and i, Motor Spes
cialties, Box B840, Wilkinsbure. Penna,

JIFFY Inflater: inflates tires Instantls,
51.00 postpaid.  Detalls.  Beyer MiIg..
4515-A Cottage Grove. Chicago.

N[GI-IT Protection. Hondy kit of thres
forty minute safety flares $1.00 postopald
National. 7140-A So, Chicago, Chicago.

PISTON Rings—Steel seal design, Quick
seating. stops oll pumping, For all cars.
Send for eircular, Piston Ring Sales Co.,
4022 West Lake Street. Chicago.

Par-

T RECLEAN Used oll without r::ual..
ticulars. P, Gerwin, Fairview, Okla

PLATING Qutfts for auto parts. Con-
nect to & battery. No tanks used. Pree
particulars and proafs. Guametal Oo.,
Ave. J. Deentur. TIL

1241 IONITION Su]:-ercnu.r:er. E O
Bales & Mg, Co., Hew York.

AUTD TRAILERS

READY HNow—Plans for nlne new Jim
Dandy Trallers Inciurtl.nsr slx modern house
troilers, talog 1 Also new editlon of
Traller Bullders 'h'lnnun-l and cotnlog of
Emrf_-q supplies and eauinment, Priee 25¢

3he postpaid. 'Irm]cr Suwir Ca..
5130-A TFulton 2t., Wauss

PROFESSIONAL Mideet racers. Two-
mussenger rondsters.  Midget motorcyeles,
motorseoobers. Guarantesd motars, whesls,

parts, plans, Handbook catalog—80 Illus-
trations—320¢. Midwest, Box 1850-CJ, Chi=
CaED,

BUILD This powerful. Inexpensive su-
DElthl.t‘me:‘ forf any automabile, Adds up
o B horsepower, Comoplete plans 352 eolns.

BDI 43. Easl 3an Diega, California
MIDGETS, Racers, :uwtursmcltera. Bulld
r:rur:' &unnly c&t:a.l.nl. 1oe. lgew list 100
gels, parts, 20, Shipps

Mldnrh Hu: G43-H. Zanesville. Ohlo,
FORD Owners and I'm.-chl.ml;a--lum
how to make your old brakes work like hy-
draulics, Stop chatter, groans. Costs less
than %5 bill. Free detnlls, Super Brake
Floater Corp,, 4022-F Lake St Chicago,

INCREASE The horsepower of your Ford

VB Irom B5 to 128 ho, without supercharg-
ing, Send $1.00 for detalled, simple in-
structions. Power Associntos, F.g.

E01-A, Wilmington. Delaware,

AUTO BUPFLIES AND EQUIFMENT

MONEY, Independence, New inventlon.

Drivers. operators, serviee station and ga-

Trinles life of brake

If you want up to 8§30 per week,
write now for exclusive. Axiom, Inc.. 0308
Banta Monlea Blvd.. Beverly Hllu ﬂu.!lf

ELECTRIC Palnt spray m;r,ur_ A,G. or
de.  Complete £0.68, nmmun 1211 Bed-
ford Ave., Brooklvn, M.

BARGAINE—Welders, mmnrm bat-
tery chargers, car washers, Liberal trinl
terms,  Write  Hobart Enuipment, Box
M-313, Troy, Ohio,

MARCH, 1941

MOTORCYCLES, BICYCLES, MOTOR
SCODTERS AND SUPPLIES

MOTORCYCLISTS. We can save ¥you
MOney. parts and mccessories, Borgnin
Ist and decal free. Ilustrated Henderson
Jé’l;:ul!c. Triangle, 1111 Washington, Chi-

BUILD Power sosoters, midiet cam. We

supply  tires. wheels. motors. Lowest

es, Bend lde for plans, ete, Bulld-Tr-

n Devices, Dept. 3-A, 536 North Park-
slde, Chicago.

"-'I: ™%, Thousands nssembling own
Comet motorscoster, We supply poris,
world's best! Tires, wheoels., motors, Lit-
erature. drawing 10c. Comet Cyecle Com-
pony, Box 3032 Madison, Wisconsin,

BICYCLE Motor-gutboard. rides on own
noedmatic wheel, junior and heavy duty
models. Richardson Mfg Co., Dept, BIP,
Aurora, Missouri

JEND I0c For Handbook Information.
Lists new and used paris for Indinn, Hars
lev, Hem-Ex. Bootz, 632 East Orand, Des
Molnes, Jowa.

MOTORCYCLES, Reconditioned, Nu.
used, parts and accessories, Al makes,
Large stock, Hargnins, [lustrated cata-
log, 15e. Indian Motorcycle Sales, Kansas

City. Mo,

AVIATION

AVIATION Wants more Linealn tralned
men [or positions as airline mechnnies.
acronnutical engineers, airplane Tactory
mechanics, commercinl pilots, This Lin-
coln Government Aporoved Schoal of Av-
intion placing graduntes in fine big pay
poEitions, Oppdrtunities for moany more,
Courses {rom & weeks t0 2 Foars nrepares
for Immedigte employment, Rensopabls

tntes, Write today for information. Lin-
coln Aeronautical Institute Inc b, 2008
Alrcrait Bullding. Lincoln, Nebraska,

PROPELLERS, Specinl slod uﬂm -Ir-
liners. any size, literature free,  Afrcoal
Ford converdlon disgrams. instructlons

e, Standard Acrocraft, Ft, Worth, Tex.
alr nro-

MOTORCYCLE Enpxines with
EFIJE]HHNHE.E' Btorms, 100 Brondway, Ashe-
CLLEe b

ATRPLANES, Chean.
whers., Oround trainers 8§28,
catnlogue 28c, Tsed Alrcraft
Athemns. Ohia.

AERD Blue Book gives specifications, 11-
lustrations hundreds airplanes a [T
Eined, wsed plans appraisals, manufactur-
ers lists, ete, Price 5100,  Alreraft Co.,
1278 Arcade St Louis, Missourl

AIRPLANE And engine mechanics ex-
aminations. New authentic 1940 quiz boul;
in guestion and answer form. Why fail?

for both examinations, and
C.AR, Postpoid or 00D, Quis Syatem,
Dent. M. 1435 Flower St G E-Iend.:.].: Calif,

FROPELLERS For Bircra.t‘t, sleds. boats,
etc. Propeller repairing, sled blueprints,
hubs, face plates. snow sled skis. World's
Inrgest propeller catalog l0c. Banks Prg=
beller Co,, Love Pleld, Dallas. Texas.

Located ewvery-
Comupleta
Directary,

TBUILD Sensutional motarseooter speed-
gter] Amazing new slmplified design. Come-
plete kit 826,68, fork $2.95. Rush dime for
complete plans, lterature, Zipscoot, 6720
HNorth Troy, Chicago.

MOTORCYCLE. Parta, accessories. Most
complets alock. Mew and used. We spe-
cinlize on mall orders. What da vou need?
35 page catalog l0c. Whitman Motorcyele
& Supply Co.. 408-9 Bouthwest Blvd., Ean-
sas Cliv, Mo,

ALLOY Pistons $3.00—Harley.

Indian

Henderson., Exeslstor. Cleveland, Ovlindes
grinding. rings. bearings, goskets. chaina,
surockets. helmets.  goagles. Mnrlu

parts new and used for less,  Catalogul
and wings pin 10c. Ballak, 811 K. ll:h.
Bt. Louls, Mo

AVIATION  Apprentices — Alrminded
younE men interested in technionl traim-
ing for entering aviation a8 apprentice see
ad on page T7A,

AT CONDITIONING

ATR Condition your home at cost of anly
514.85 for malerinls, Simple. practical,
rroven, Complete plans, specifications, in-
structions §1.00 postoaid,  Satlsfaction

gunrenteed.  Wayne Engineerin :
Dept, 2, Grﬂnt‘illg:':l)h:lq.u it
ACE Blowers—823250 up: attie

blowers, cooling blowers and air condition-
ing blowers—all sizes, Cuarantesd,

for literature. Reynolds Mfig, Co,, G
Hapids, Mich.
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BATTERIES, GENERATORS, ETC.

BUILD Eleciric plant operated by wind
from old genermtor, Complete plons and
1841 catalog 10e, LeJay Manufacturing,
447 Ledpvy Bullding. Minnenpolis, H.lﬂl_!.

12 VOLT Truck generabors $3, 50, fine for
battery charging. State Isnition, 52 Cul-
lerton, Chicarg i =

EDIEON Lifetime stérage bBatterles fop
light and power. Eliminate seid battecy
gizenges, Long guarantes. ANl kinds re-
bullt menerating plants. motors, and m
cellanspus ariicles ol bargain prices. Free
Interesting  literature.  T. Hawley Smith

o, Croton Falls, N ¥, -

HIGH Speped—I15 horse, repulsion induoe-
Hon. heavy duty alternating motors 88,75,
Butler Elec 1885 Milwaukee, Chicago.

“TEDIEON Swrage batteries for light-
power systems, NMNon-acid, Odorless, fif-
teenn ¥ear life. TFiva year “Mﬂﬂﬂll]d\nﬂl
gunrantee, Hargnins in complete lichting
Eyatems. Low prices, Free jlluscrated Lit-
erature, “'See=Jay’’ Battery Co,, 62 Slers
Ing Ave.. Yonkers. N. Y.

ELECTRICAL SUFPLIES—EQUIFMENT

BUILD Your own machine tools. Eauip
\'uur shop at big savings, We furnish cast-
materials, blue prints for  milling
mm:il-l.m:. shaper, band saw. mnd 21 ather
nietel and woodworking tools. Bend 10c
it:ur new 1841, Jl-page, :I:Iual:rn!-cﬂ r;ar.u!m:.
wiz Machine Tool Co., Dept. M-3, Box

'I:Iﬁ Station A. Los Angries,
i T, Flexible shoeft mounted on 15 horse

alternating motor $19.50. Butler Electric,
IHES Milwankes, Chicagn,

CONVERT Your Ford transmiz=ion to
106% reverse. We lurnish and install
soreckets and chain on your main shaft
and cluster 815,00, Lorens Engine Bales,
West Annaovolis, Marviand.,

BUILD Your own boat with Bay City
prefabricated frames and materials. Bave
up to 2538 Lumber. fittines, engines and
rouipment, Ilustrated catal 100 boats
I Lo 75 feet 10c. Bay City Boats, Ing,, 1552
frnms Bf., Bay City. Mich,

PARTE—Ower 1.000 miece handy mssoris
ment. Many hard-to-get items, Tncludes
serews, nuts, bolis, washers, =prings, riv-
els. brackets. ecte.  All plated—no Junk.
Satisfaction guaranteed, mounds, Save
$5.52, Your price $1.88. Manuiacturers
Products, EHW 'I-'[uh'hnrd C'hll:nn;u

FOR 6 South Bend lathes—Milling ut-
tachments; threading dials; taper atiach-
mients—Alse mics undercutiers: boring bar
holders: eollet chuck attachments: 8 fnce
lates and four law chucks for all amall
pthes,  Unigque Manufncturing Co., 4807
Korth 31 Ave.. Omaba, N-obraska,

“DRILL E-Hlidll'll: attachment,  Price
27,88, Used with bench grinder, Litern-
ture on reqguest, dealers, salesmen wanted.
Tractor-Lite Co.. Stdney, Towa,

GENUINE New Evimmude and Elto out-
board motors now &8 low as 26,50 (plus
small transpartation charge.) Down DAY-
ment as low as §6,00, Filteen advanced
1941 models to choose from. Write for cat-

rude Mobors, 4602 M. 2Tth 81,
Jis,

" FOLDING Bonts and ks cntalog. Fold-
craft. PM. 4015 Oketo, Chicago.

FLYWOOD Balling dinghy 11° 6° com-
plete plans—Plans 28° Sport Pisherman—
Motor boat show story with descriptions,
lustrations, new 1941 boats, engines and
camipment—AaAll in January 1941 fssue, 180
pages—3Ge, The Rudder, 18 Murray 5i..
Mow Work

Milwaukee,

NEW Free catalog—I1000 farm elecirical
trm-'l Leday Mnn‘umrtﬂrlnx. Leday

=—infra red. .M:!
. 3300 postoaid. Bever MIE.
,I:_:_q‘un_z_e G:rg}'lz Avenue ChJc.u.l;u.
Write-sngraves all
Beyer  MIg.,
4515-H C-:-I:tnlu Grave, Chicago.
FLUORESCENT Fl.xl.urd—&h'\' tvoe, Ot
our prices first! Whaolesale Distributors
Company, Manufasturers, 5800 N. Broad-
wuy, Chiengo, I1linots,
FLUORESCENT Kit:

4315-H

Tuild $30.00 fis-
ture §4.08 postpnid. Beyerlite. 4815 Cot-
tage Orove, Chicagn,

ELECTRIC FENCING

ELECTRIC Fence umniic $275 & walt.
‘Wholesale Fence. Hales Corners. Wis,

WELIMNG—BOLDERING—FLATING

WELDING Shops—Bulld trnilers, farm
WREONS, UsE Junk asto Mr“. I1=I’u‘rmnllm
wiamp, plant dollar each, "'Dee’’ Fixil's,
Mount Vernon. Ohio.

HEAYVY Duty plug in
welder, with arc nttachment. Melt any
metal 7000, Burn out proof. Coggles.
rods, fuxes. Trstrocbons, complete §905
Inouiries answered. Harry Cormell, 76
Behoefler 5., Brooklyn, N, ¥

BARGAING, Demonstrator are welders,
gasoline and eleciric drive. Build your ewn
portable, save $600. Libernl trial, casy
forms.  Write Hobart Welder Exichange,
Bex M-312, Trov, Ohio,

110 VOLT Welders, welding tnnﬂ-:rrm-
erg. Cotler Thermo-Eleciria

10368 Bayiis, Detrodt. Mich,

D0 Arcwelder, Bulld it veursell from
Autamobile penerators,  wehicle motors,
light plant nenrrnmm Plans £1.00 each.
Welders Clab, M-Mart, Chicugo.
Notice: Club r:'ﬂm'ds mum:-':t builder 16
wears old. (Oldest bullder T20.

BUILD &0-200 Amp. &-¢ welder for 10,
Severnl plans $1.00, Information dime,
Hi-Point  Electric Products, Dept. W,
Bellefontaine, Chia,

BUILD ¥our own electric arc welder.
Costs litlle, works perlectly, Complels
nlans, instructions $1.00. Money back
guarantee, Doman Enterprises, Box G608,
Brideeport. Connecticut

AT Wolders. plans. material, Free Ilt-
eralure. Holgerson's Bervice, Caontan. 2
MACHINERY, TOOLS AND SUPPLIES

MEOHANICS—TUse Hantscratch Rubler
Vise Sleeve. Grips firmly., Holds securely,
Will not serateh or mar surface. Litera-

eleatrie  fOame

WE Huy complete plants, lathes, shap-
ers, milling machines, driiis, presses, mo-
tors, ete. Steinberg Mochinery Company,
1132 Lake Btreet. Chicago, Ilinois,

MAGHINISTS Tool chests at bargain
prices. Circular free. Cepuder, J602 Wes-
Imv. Berwvn. IIl.

alul ] DBuilding block machines
and malds. Easy payments, Cata iree.
Bouth Comp-

Concrete Machine Co., BIE

fon Ave.. BL. Louls. Mo,
137 25" WILLARD Lallie with gap. No.

2 Fratt & Whitney hand milling machine,

faur step cone drive. Write for full par-

ticulars. Cincinnoti Machinery & Supply

Si?manr, 217 E. Becond Bt., Clocinnstl,
a,

ENGINES, MOTORS, DYNAMOS

600 MEW Motor diagroms. tobles, nég
controller connectiong for the pract
wicctrician, Mnpkes dunl-voltoge, multi-
speed, star and Delta clreults clear and
simple, Also includes all standard split
vhase. repulsion, induction. compensated,
series, fwo and three phase, Data for re-
winding nod reconnecting nll tvpes. Over
100 valuable tables. Monev-back Euaran-
tee. Price $2.00 prepaid, Educational Ad-
vancement Company. Lakewood. New York.

SPEPY'Y Governors maoke sulomobile en-
gines power units. Bensitive and accurate.
Low price, 5950 postpaid. Trial abd fe-
fund guarantes. Circulars. Harris Ma-
chinery, Minneapslis, Minnesota.

BARAGAING — Welders, electroplating,
motor  generators.  guaranteed.  lberal
tgﬁ?u Write Hobarts, Boex M-314, Troy,

L)

BUILD Your own boat, Design book 10
350 new and rebullt outboard motors fully
guaranteed mt rock bottom  prices.  be
bBrings lat. Boat plans free with motor
purch pendable service since 1906,
W. L. Masters Company, 212 West Chicego
Avenue, Chicagn,

W!LEI-! Boats—America's  finest—two-
thirds saving. Build your favorite boat by
the Welch System. 10c brings you & com-
mlete catnlog showing 32 designs, Welch
Boal Company., Station K-1. Milwaukee,
Wiseonsin,

HOAT Blurprints and full size r_un-bu-
shape paper patterns, S350 up.

?:TE’.u.m‘:"--‘aﬁa”‘;’“ﬁ"i--’m“m’ ";:ﬁ.
{ali} (=1 O
(Boak “"How to Build Boats'" $1.00: ma-

ring hardware catalog, 10e)
Baat Blueprint Co,. Station A-88,
lnnd. Ohlo,

OUTBOARD Motora, all makes.
motors and paris. Stamp brings motor Hst.
Outboard Headguarters, 305 Atlantic Ave.,
Boston. Mass.

FORD-Mercury-Zephyr marine conver-
hions, Catalog 10e, Lehman Enginesring
Company, Dept. D, Newark. M. J.

“MARINE Power—Easily convert w
Pord motor (domestic and foreim) Hl
Rl e R

i e i
Philadelokia, Penna. :

MARINE Conwversion paris for all aute
engines. Buy here and save, Conversion
Parts Co., 378 Adams St, Boston, Mass.

OUTBOARDS — Save !4 Good used
piris, all makes and models. Bargains re-
biatlt motors. COrafdall Hieks Oo., Q68
Commonwenlth. Boston., Mass.

Clevelund
Cleves

MULTI- EPEED A.C. motors, all Bipes;
borgnins, Collins, 30 Bowmnn, South
Bend, Tndinnm.

BARGAIN—13 Hp. molors, &0 oyole, 1
phase, 110 vuli. remanufactured, guaran-
teed, &8T5, chieck to Erie Electiric
(‘{n 120 :’.l‘h:u.rnh .ﬁt. Buffalo, N, Y.

ELECTRIC Refrigerator repadring  in-
structions, How o builld walk-in coolers,
Bervics and maintenance chart. for com-
mercial and domestie squipment, all three
postpoid; $1.00. Applinnce, 8200 Delancey,
FPhiladelohia.

GUARANTEED Eguipment, Rebuailt r.n.u:
tors. Mew grinders: drills, hame waori-
shop toels. Bargnin pricelist,  Muilorder

E]E"I!‘.HL‘. 731 Bouth Dearborn, Chicaso.

ATt Compressors 1%xi%3 86,000 2x3
ﬂun- 2iixd 82.00: elestrie drills 15 in.
585 PFree folder. MNational, 1915 3.

Etni—:. Chicaga.

MOTOR Winding data, diagrams, wind-
ing lessons, Parbecolars, stamp, Motor
Dntn Company. Hox 7631, Kanaas City, Mo,

10 EVA 110V. AC, meneralors S18500;
other sizes. Motors, copverters. State your

31 needs,  Quecn  City  Electric. 518 Bouth
;g{;&’ra']”?nr" 1665 W. 23rd Bt.. Los An Caliiornia, Chicaga,
WANTED: w fling machins, hand oF

pawer, Hn:l: !:BE Pnrh: :_Hidge, -

BOATS. OUTBEOARD MOTORS, ETC,

FIRST .Md ilt-. D J?H.ﬂﬁ metal box, 12
high grade sterilized articles, 3150 pout=-

id C.0.D. Lava, 183 Davidson. New
ark Cilv.
BUILD 120 Cuble foot air compressor

from Model A motor. Hundreds in use,
Complete instructions and blueprints $3.00,
Mvers FPortable Compressors, 2732 Sa,
Sepulveda Blvd., West Los Angeles, Oalif,
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HOW Arranging direct factory dealer ap-
polntments open territories for Tamous
Johnson Bea Horse gutboard motors. Ex-
cellent opportunlty secure most  depend-
able line. ‘Write Johnson Motors. Dept. 40,
Wankegan, TIL

HAYAHKS Outboards, rowbonts, duck
bonts, Weldwood rendv-cot kits, catalog
F. Cre-Craft Boats, Millburn, New Jerses,

BOAT Designers are highty pald profes-
glonals, Complete course mail. Catalog.
Westlawn, Montville, M. J.

EFORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAFPING

MAKE Flies. rods, lures. Profltable
pleasure, Instruction books covering all
three, 3¢, Materinls catalog free. Wilp-
marths. Roosevelt, M. Y.

EVERY Fisherman and hunter is a pros=
pect for o Johnson Sea Horse outboard
moter. Mest profitable item in sporting
roads Hne, Write for information on John-
aon's authorized money-making dealer
plan. Jehnson Motors, Dept. 40, Wanke-
man. TIL

SEND For frec jllustrated catalom of
Lrl-wreuu leather belis. holsters, gun cases

other  sporting _equipment.  Georgo
I..Mi're:me Company. Portland, Oregomn.

ILLUSTRATED Histary of sniping ond
scope slghis—3%c.  Central Laboratories,

7154 Eberhart Chlnngn.

Cartridees. 33 page cat-
Platt Monfort. Huntlngton,

MAKE Your own sinkers, Fres illus-
trated folder. Reading Instrument Co,,
B N, _Reading, Pk

NEW Idens for Ihhlm: t.a.t:tlva sporting
eguipmentl, Eames wanted by
Bnles Company, lﬂi P‘cnnhﬁmt Blde., De-
troit, Mich.

SEND §1.00 For my surprise mkm
Your cholce—0y tying materisls, trout or
flies. Fly ers_muterial 18t [ree
Faul Young. 8065-0 OGrand River Ave.,
Detrolt, Mich,

POPULAR MECHANICS



ARCHERY Eguilpment: catalogue f[ree,
Mid-West Archery, 2209-A East 75th, Chi-
gago,

YOUR Krag converted inte .23 Hornet
rifie, with speed action. 520.00. K. Clark,

Madern, Calif,
BARGAINS! Gun :an.'l.(ic B¢, camern
catalog 10¢, archery c:nlof , Bkl catalog
. Warshal's,

Gc, medal-award catal
First-Madison-Ph. Seattle

COMPLETE Camping, hunting, outdoor
equipment, used guns, Catalog. Howe Fur
Company, Coopers Mills, Malne,

INDOQOR And outdoor Sports — Latest
books—Bargain r:u.ﬁl.lnr. free, Popular Me=
chanics. 633 Bt Chicago.

BODY BUILDING COURSES

EXERCIBE Enultlml:n‘t courses,  Bpes
cinl offers! Free Good Barbell
Co., Dept. PM, Hl:ﬂ-dlul Pem:m.

FIELD GLASSES, TELESCOFES
AND MICROBCOPES

TELESCOPES, ml:rmcm binoculnrs;
hargaln catalog free, Brownscope Oo,, 5
West 37th Street, New York,

ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

CONGO Ood idol 83.00. 50 Alrica arrow-
heads $5.00. Gilbbons, 501 Bloomfleld,
Montelalr, New Jersey.

" OLASS, Books, minerals, curios. cata-
log S5o. Junes Antigues. HNorthbranch,
Enansas.

COING, Bills. stam vhotos, RITow=
hi.lm Bamples 25c. utt, Beach OCity,
Dhlo,

BWORDS, Pistols, dagge nrmor sk
10e, R-nh-urr Abels, uu‘ Lgmmnwug.,
ork

Nw
GENUINE indlan arrowhe
l:.'inl-nir Gieo, Holder. ﬁtcnrmm:l:rkn i

FOULTEY AND FARM SUPPLIES

THES ¥Year be sure of success with your
chicks,  Far broflers or Iavers buay Seyv-
mour, sexed or unsexed. tested and guar-
lntud chicks. Cnn moke immedinte ship-
ment. Beyvmour Hatchery, Box 61, Sey-
mour. Indlana.

DON'T Buy chicks from peddiers, Order
Davis chicks—anve maney and be protect-
ed. Write Tor free catalog. Davis Poultry
Parm, Ronto 34. Ramsey. Indiana.

MORE Chicks for lﬁﬁ mnne:.r. Highest
auality, low prics. munke inte
shipment. Dubols l:}auutr ‘.Elatv.‘.‘h.eu', Box
212 Hl:liLl__g'hurg,‘ Indinnm,

MAKE More money rnising fast growing
embrro fed chicks, Hatches every week.
Can make Immediate shipment. Catalogue
free. alsa attractive gift offer. Jackson
County Hatchery, Bax 32, Sevmour, Ind,

LOW P‘i.r.'tnrr rjm on poultr ulp=
ment. Wire fabr F I:hl;‘}ml]-n ?gu-mua.l..:-
log. Bussey Pen I'rnducu. B148 West G5th
Street. Chirago.

MAKE Money with poultry. Read Amer-
lca’s leading pouliry magazine, Plve vears
51,00; six months 10c.  Agents wanted,
Poultry Tribune, Dept, E-60. Mount Mor-
riz. Hinols.

MONEY To be made in poultr
FPoultry Item tells why and
lending poultry magazine 4
Highl ﬂltl;tghudéut&nstﬁryramjlueztthll

ol e,
Box 71, Bellersville. Penna,

CHICES And nl:rulu 52 purcbreds, 7 hy-
brids. Ower 30 riges, 20 shows, Hush
pomtal, large culun:d catulog_and sensa-
tionally low prices, Berry's Farm, Houte

, Clarinda, Iowa,

thix year,

FARM MACHINERY AND SUPFLIES
E For free. bi
nkes

WRIT! 1941 tractor parts
catalogue, all m ; mendows savings.
-Eﬁnuainctlnn guaranteed, OCentral Traclar

Wrecking Compuny BDI;I:I'IE' 'I.-l;rw-,

INDIAN Helies, colns, bills, gems,
tals, curlos, etc. Tlustrated catalog B,
100 ancient nrmw‘hudu 83.00. H. Danlel,

Hat Springs, A

QARDEN And small farm tractors. 9 (o
2 horse-power. $75.00 and up.  Ride ar
walk, Catalog [ree. Shaw Mig, Co. Dept.
FPM-3. Galesburg. Kansas.

CnmquILLAE Indian Craft Museum.
ﬁinug:wm of all Indian tribes. Jamales,

IMNDIAN Reliea, beadwork, colns, ourios,
minerals, oid glass, Catalog 6o Indian
Museum, Osborne. Kansas,

TAXIDERMY

RUGE—Griezly, palar. black or hrm
benr, tger, mountain lien, ball.l. ooy

imens &t unusually low prices. Sent on ap-
proval Lo relinble persons pnywhere, Write
today for selection and price list.

Er:ﬁ lﬂ‘l.i Broadway, Denver, I:‘-nln.

Jonas

BUILD A powerful tractor of used paris,
Bulck Master motor, Fordson tractor axle,
starter. IilhB- drawings, Instructions.

L. €. Zellers. Hochester, Michigan,

FAEME—FARM LANDS—REAL ESTATE

SECURITY In land. Washington, Min=
nesola, Montana, Id.l-h{r. Oregon.  North
Dakota. Dependable crops, Iu.'l.uru.h!ln cli-
mate, Write for Im:mr.ure lst of typieal
bargains, Bpecily s ;L- , W. Haw, 119
Horthern Pacific Ry.. Paul, Minn

GOVERNMENT I'.md—m: acre up. In-
formation all states 25¢. Nat. Tnx Service
Dureau, L0374 Malestic Blde., Detroit.

~GLass Eves—Imitatlon concave cOnyex
for deer. Samuple palr. 55c. “'Sliver Line"
headlorms, supplies. Send for catalog Ko,
8, Penn Taxidermy. Hazleton. Penna.

GLASE Eves, taxidermists’. furriers’
supplies.  Bip catalog free. Elwood Cobi-
pany, X2 Smith Blde.. Omaha, Nebr.

DOGS. FETE, BIRDS

W ‘To traln dogs for pleasure and
glnm.. A bu-nl:let every dog owner |I‘|.tr|.:ld
l’m:, No nbllnllm -ﬁlmF
P‘tﬂ! r Beery,
Lﬂm-nt I-IH:I. Ohio.
FOR Raccoans,
muirrvll. chriw. A

skunlks,
TOESE,

forre
Tippman,

ID{I 'h.ul‘.n- “re il
C
lian.:‘l:!la Chi mz?‘

STROUT'S New 1941 catalog. Over 1000
bargalns In country real estote: farms,
country homes, highway businesses: many
money-saving opportunities: write today
for free copy, Strout Healty, 256-F 4th
Ave.. New York City.

FLORIDA Tung I:II.I lnd cltrus Innd, 1u
hit (£ Nl th

cres S50, 0 mon
R, W, Stewart, Irm:mlla. 1“'1,3

THE Highlands of Louisiann whers wine
ter Brings no ldle acres. Low prices, lib-
oral terma, descriptive boak sent upon re-
quest. Long-Bell Farm Land Curn-untl-:ln,
860 R. A. Long Hlde. Kuansas City, A

CANADIAN Tax sale lands for m d,u]:llr
an acre and up, Small monthly payments,
Farmas, timber, hunting and fishing camps,

zine monthly. Year, $1.00.
Halsi !

. | minerals. Limited nomber of properties.
. ATl Einds: Irea detaiis! Welte at omce Tag [ i t
8. Raval | Tax Sale Bervies Hoom B13. 11 Qusen SC
R T = W., Toronto. Cansda.
BIR et American Canary Maga- 40 ACRES. N i -
2819-F Horth t!rurm;t poulkry trndm e Rll.;urW:Mm
,5- F'rea t and lltu-tnm Hu

T BEAUTIFUL FPure wmtuhp:uu dops. lﬁ:rd Bldg., Eanias Oity,

[

Ansonia Kennels. Mose, N

TREES, SHEUBS, ROOTS, HERBS

FROFITABLE OCCUPATIONS

OINBENG Seed, hundred. £1.00. Plants,
dollar dozen. Growing Instructions. Seng
Nursery. Viela, Iowi.

EARN ll'm!r!' lt home, ba Independent.
it's easy. details. Bucoessful Income
Biiilders, Haﬂwwd Californis.

CACTUS—Send  for catmlogue, Texas
Cactus Gardens, Van Horn, Texas,

JUST ﬂut! wurm': greatest ""Herbalist
Almanae." y iHustrated in nat.
ural co Guntalua owver 200 old fash-
Tomed i]ﬂ‘h medicing recipes for home use
loe (coln) postpaid. Botanies, Box Ilill.
Evergreen 1.

MARCH, 1941

SUCCESE Canm be yours. Bend dime
!'Mdlﬂ for snmple and successful plan.
bzf:;-c]};:n{_unu crystals.) Coleman's, Smith-

YOULL Like reallvering mirraors, tahle-
ware, miking chipped glass nameplates,
algns. . Write Bprinkle. Plater, B8, Mnos
rion. Indisno,

EARN 825 Weokly developing films. De-
tails stamp. Hillght Servicz, 3350- B Lex-
imreon_ Chica;

MOLD-MAKING, Plaster custlng, mon-
oymaking home business. Valuable falder
free, Hemico, 100-0. Park Ridee. I

LTART Fhoto filnishing business, De-
velop fOlms: make money. Deotails for
stamp, Zephyr Photo Service, 2543 West
Gird Street, Chicago,

TBIGN And showenrd pantng simplifed
with Master Patterns and our f
gﬁ%ﬁﬂfﬁ:nﬁu-ﬁm 108 Norin
Halsted, Chicngo, : il

“ANNOUNGING New home study courss
In commercial baking, Ciood field, H{:nr]y
depression prool. Common school ed
ton sufficient. Bend for t:rct booklet *

‘On-
porfunities In the Baking Imdustry'' and
rzqulrmmt-u. Hati n.i.t Baking Institute,

315 Michigan, gpr. 31, Chicago,

RAISE AngEora ra.hl:llh. Woal brings 0a
pound-—steady demand| Particulars gu.

Orinstead’s, Carrollion, Tlnais,
MEN—Women, operate “Enaclnl:r l::nnﬂ_r

Factory' hame, All or spare time.

tunity for good steady income, {(Our ua

year, ) e Candies, Dept. 62 East

Orange, N. J.

DOMESTIC Rabbits pay. Read Small
Biock Magazine—Ameriea's leading magn=
zine devoted to commercial and {ancy rab-
Lit ll'lﬂlﬂll? Introductory. year S0c: sam=
mle 1 Dept, 6, Lamoni, Tows.

HM‘-BE Rlb‘h‘ltu mdluﬂ:u :{Er us. :Ftull
datalls, contract and magaz
e Or nrnd e for book, entalog aﬁ
vear's subseription tn Emﬂl Block Farmers
ﬂfﬁ;‘ﬁm Stahl's. Box 10. Holmes Park.

WILL ¥You give us 57 flrst $600 you
maka?  Afternoons [reel Wark home,
§1.000 month reported (exceptionmi—full-
timel. Exmpect surpriss! Natlonsl,
1240-C, San Berpardino, Calif,

ANGORA Wool ﬂ.hhlu pay. America's
fastest srowing Industry, Siart now,
Dakota,

Dmkota Eabbitry, 'Cll.hu North

BOOKS, FERIODICALS, PICTURES,
POSTCARDS

INCREASE Yaur ipcome—Business or
pernonnl—Interesting book list Irea Ex-
nelsim_‘ 210-A Filth Avenue, New York,

PHOTOOGRAPHS: Listings and sampls
E:;’ Albert E, MeGoldrick, Mansfiold,

ARTIETIC Photograpks, List, samuple,
ngN gﬂ'Lﬂh: ¥unn Bullding, Hoches-
or

RAISING Habbits for profit—Tells you

how, 26e. Oough Publishing Co,, Kanuas
City. Mo,

EXCELLERT Efnnllmu profits taking
subscriptions—I5 nes, Agents
confidential catalogue. complete starting
supplies [ree! Depi 19, Pines. 583 Mon-
roe, Hrookivn, M. Y.

BOOES, Noveltles, tinusiial ftems, Big

borgmin assortment £1.00. Carsig. 38 Jef-
ferson, Aubtirn, N ¥,

MAGAZINES, HBack numbers, lst 3Zc.
Mugazinge Mart, Roalvn N. ¥,

“THE Truth Abgut Porelen Jnha."
Booklet 30c. Julius. Amarillo, Texas

B¢ BUOYS Back-dated magnzines. Fio-
tlon. tl:c.hmu[ fnu-].m_ art. Also nhaotos,
booklets, and books, Caotnlog 108 (refund-
edl. Cloo rclmu Center, BIZ(E) First Ave-
nue, Hew York City,

GAMES=ENTERTAINMENT

PLAYE, Operebitas, musical comedies,
camplete minstrel first-parts with song
programs, blackface akits, vaudeville nets,
maonalogs, recitations.  fuvenlle
plays and songs, mualeal readines, .-.-nu:-
talnments, make-up goods, Gn.nln:

T. B, Deniaen & Co., 203 N. Wabash, I]l.-nl.‘..

11, Chiecago,

MAGIC TRICKS, FUZZLES, JOKER
NOVELTIES

WORLD'S Largest professional magic
shoo Keeps youl in touch with lntest tricks.
To receive mallings send Ihc for 1941 cat-
alom. I'Inlirdtn 230 W. 4ind Bt., New York,

Catalog BI0 amazing pocket-
parlor t.r]t:EE lka. Be pﬂnu]l.r Myntify
: Eurn mumfv entertaining clabs,
'DIHI!E. !1 eulnnll atate magio
1oe, :L I',ndn:r le Duouglas, Station
A-5, Dnuu, ‘Texas.

3TA



ARE Tricks your hobby? Our callection
of ten novelty jokes, postpaid $1.00, Hant
Hovelties, 323- P Thir:l . Pit hhu_l_-nlj Fe_nm_

TRICHEE—N i talog
ples 10e. Esa.-.!u, H}Ii-.'.l wml'.h.mu. Chl-
cago,

iNusions.,
e, Mae's Magic

npoaratus,
Ivla'w. exclusive lna. Lists

=B Main, Pt Worth, Texas
MAQICIANS" Hendguarbers 2ig-page
t:l.l'.llmr pocket., parior. onal tricks,

et. professl
th Hanter's, M-1911 Walnut, Philadel-
A,

LEARN Mind lﬂl-dl-l'lltl Professional
course and 12 card tricks $1.00. Carsig, 38
Jdefferson. Aubarn, M. ¥.

MAGIC, Novelty catalog and 3 gifts. 10c,
Frank Weneel. Hamiramck. Michigan,

FREE Tricks! Joln Maglcians' Prl.irr-
nity! Monthly magmzine, sample 10¢. In-

HOUEE O 1000 n:l!nl.:;r]ut Prufnldmﬂ
magle! Pocket tricks! Joker's novelties!

Everything llustrated! Only e
Lawston, D J11, Queens Village,

3]5 MAGIO Tricks I5¢. Carsl
38 Jeflergon Eﬁ:ﬂ&lﬂtﬂ Carsig,

Auburn
LEARN Spirit rnind mﬂlnur Five pro-
tails atamp, Bonod,

fessional acts $1.
Frannie, Wrﬂmln:

CLOUDS Of emoke {rom finger tips and
empty hand. Thirty performance tube 50e,
Three for §1.00, Professional entertainers
and dealers write for wholmale prices,
Regan Laboratorics, Califon. New Jersey.

BE A magicinn, Large uml‘m!uml muln
catalogue of latest tricks 25e ash pald
for complete Tarbell Magie -Emu:rm wnl.q,
Ircland. C-108 North Dearborn, Chicagao,

MAGIC: Mindreadinge. bﬂﬁulaf priees,
Partlculars free. Magical Browne, Dulnth,

FREE Trick with order fi talow, s
10e. hnt;i I;;.ul.cnl?n.crtuﬁ D%E'-ur!y t&
- J.'EI.U tCltt;iutEl.IsE hl[:l!:!nd.r\ed.l new

ustra Biudio,
E360A Delmar. 5i. Louis =k o

HDLLYWDOD ED’H:II." Magiclans but-

bk Tor oo Masic Home of Charie
o House s,

Box BES Elnllrl'nod California.

MRH Money :n ln:f crowd, Coll nomes

of strangers, tell n guestions., FPro-
fessi course m.i.n , spirit writ-
ing, ete,. S1. Eend.uruun ox 341, Ban

Barnardino. Calif.
LAROE Magic catalog 25c. Hundreds of

tricks. Chicago Magic Company, 2300 M,
Mason Avenue. Chicago.

RARE COING

FREE! Foreign coin, banknote and large
L] Mustrated coin ch Lﬂmue Lo D~
proval servies mpplicants. Se dc post-
age. Tatham OCoinco, Bpringfeld-135,

COMMEMORATIVE = §15, Ciolum
Stone-Mountain. Cleveland. Ilinols, I-im
en, Mew catalogue 10¢. Norman Shualiz,
Salt Lake, Ttah.

e

I MAY Have just the scarce U, 5. coina
Bend m

BE‘!‘GI-IBI-LM Neld. Cavmans. Manchu-
kuo. Brunei Caicos, British Solog-
mOns lum:lhn:lnnn}. Everything 3¢ with

approvals,  Viking, 130-Z Clinton 8¢,
Brooklvn. M. T.
OREENLAND. Manchukuo, Bullﬂl

Guadeloupe. Senegnl. Mauritanie, 50 oth-

ers.  le. Approvals. Hansen, 1815 N.
wﬁ____

U. 85 and Torel quality, 15 Ik, mix-

you_ want. e lst “"Meet me by fan £1.00, Juah 1 tf 1 Post-
mail.” Willlam H. Kenworthy, Waterville, al:re“m: R:&iﬂ' 5 '55 m;&:'ﬁ.d E;.E B&:u'_
M irme rose. Lo I N X

BENE ONAL Prices I-I-T-DI'IID SEND 1o Far trl ta Mexlen
100, Bibert. 17 Midaegh, Brodkivn, N T, | aitmalr sod met d E oD g oAl

OLD STAMPSE WANTED

1 WILL Pay 8100.00 ecach for 19 1z
green Franklln stemps, rotary perforated
E]nwn (up to §1.000,00 each If unused).
Send fe for Iarge [llustrated folder showing
amazing prices  pal Vernom  Baker,
(PM-1), Elyria, Ohia.

STAMF COLLECTING

BA [£] and Italy, 25 from
each, all different. 5Se with mpprovals,
Poeong Stamp Dept, P, Box 512,
Wilkes-Barre, Penna.

40 UNITED States commemaratives, nir,
eta, e l.'n'nl.‘n"l.l.l.'l Rayeer Menerey, Box
682, Detrolt. Michigan.

D135, Bristol. Conn.

3331 ASSORTED United States—be. Ap-
wrovals. Diechts. 11430 Noerth Heeler,
Chicago,

10 MEXICO 3¢ With npprovals, lic up.
Josiab Babeock, 8L Joseph, Michigan,

75 NICE Latin America three cents to
spproval npmlicants. Coleman. 1078 East
Ik 8¢, Brooklyn, N, Y.

Hundred different

S8TATE Revenues,
ﬁirg. dollar. James Beville, Btateasville,

1841 WHOLESALE Catalog {ree—Eighty
m‘.“ Empire Gtamp, Dept. 5. Toronto,

500 MIXED Including 50 different U. 8,
Hl]?llu Approvals, Paul Baringer, Deflance,

BCOARCE Diamond l.imlll! Wmdﬂl‘ul
packet 116 different [rom sirange coun
tries. British celonies, Haitl. Tasmanis,
njcmrl:lt ete. Bo with approvals. Relia-

Box 130, Dept. 3. Church Annex.
Hl:w York,

AFFROVALE. United Btates and for-
eign, 1 entalow. Zuckerman Btamps, Box
605, Chester. Pennn.

25 DIFFERENT Alr mails, three cents

npproval applicants. Poggenburg, Oak
ni. Philadelohia.

T FREE! # Beautllul aela—Paraguay Pan-
American, Costa HRican midaets, lemi=
binn telegraph, scoul jamboress, SBerious
approval applicants. postage, Hubin,

Chestnut, Liberty, New York.

BOARCE United States stamps. Find
those hard-to-get. set inexpensive stamps
In our approval books containing over 1500
Tu_l.jl"ll:‘tlﬁ].; ﬁr?um:rn Btamp Co.. Box T0-M,
Miami, Plorida

WORLD Tour packet., 50 d:lﬂ'n'ml
stamps from 50 different countries, Palr
ol stamp tonms. just what every collector
needs, Both for only 10e with approvals,
E:‘E:BTH Kendall. 32 Pleasant., Oardner,

FREE M Different. Old lssues T, 8.,
Queenland's No, 100 {catalogues 85c), Se-
lnngor, Monuca, to approvial applicants,
Iz postage. Diamond Btamp
Vineland, New Jersey.

" $2.00 INTRODUCTORY Packet dc. 20
. commemoratives 10c. 13 Ih, T, 5.

TION eTiain
I-&u 1T.'1ﬂdﬂ :J.inﬂrh 1lm di, B!nzﬂ.
= published. 1941 edition.
ﬂlu:ll‘licd with mnciual photo-
unnhn. Enﬂ:lnl price 10c. American Colns,
Box 3507-A, Cleveland, Ohio,

RETAIL Illustrated coin catalogus 1dc
frefunded), 3 gueotations, James R,
Randall. 37 West Van_Buren, Chicago,

BIX Coins and lisig I{I-:_ -Ddd.{:!lu‘u, OWer=
land Btation. Bt. Louis

U8 MINT Want l'lul‘_'l udlilﬂl::d. Parker,
iﬂ Butter, San Francisco. Calif,

0 INDIAN Head cents, different dates,
:.I.m price lists 28c. Schultz, 1053 Rich-

wead, Cincinnati, Ohig

QLD Money 'wn.anI. Will poy $100 00
for 1894 dime, B. mint. $50.00 for 1913 Lib-
erty head nickel (not buffalo). Big premi-
ums pald for all rare colns, Bend 4c for
large coin folder. May mean much profit
to you, MNumismatic Co., Dept. 20, Fort
Worth, Texas,

27 DIFFERENT Dates Indian cents i't.l]l.'!.
Pastove, 15 Hanson Place, Brooklyn, N, Y.

WILL Pay £15 each for certaln Linecln
pennjes! Indianbeads $300: dimes §1,000,
Cotalogue e,  Fed Coin B:cnnn:e.
Ebhlmhu: Ohio,

UNCIRCUMTED 1940-5 Or 1940-D cent
and catalor 10¢. Landon. 4410-4 Lanker-
ghim, Morth Hollvwood, El-]f

BEQINNERE Caoln guide. Belling, eal-
lecting. ete.. Lawrence, Plenty
Maontana,

GET P‘ruﬂt- nnd n]cn.sunl in nu]:lnt:l'.inz nCId.
colns. Bend
coin catalog. ?uu LI be del t:ﬁud w!th Er..
Bend for it now. B. Max Mchl. 370
Baiilding. Fort Worth, Tetas, I.-lrn:rat- nr:
caln ut-hl'lu.hment. in O, 5. Established
41 years,

38A

10 beautiful tri-
mp wallet. Imter-

and Ii-ﬁt-llﬂﬁ nuhlcﬂk from Bhopal,
Bouul. CGuatemals, Mozambigue et
Excellent copies worthy of spaco in the

collections. Hent with approvals for
%fng l0c. DeMers. Box 1033, Milwaukee,

APPROVALS—Large selections. prompt
courteous seTvice, low prices, #0000 varl-
eties available ¢ up,  Adults ucnl:r
PEelgwin Stamp Company. Vineland, ¥

FDRDJDDBNI Exotic mystery 5Ll.m'|;|
{banned from use on mall in the United
Gintes) in now included in our new 1941
bargain et of more than 100 different
stamps from Argerbaijan, Georglan, Trans-
caucasia, ete. All for only 6e to approval
applicants, Cactus Jrr Approvals, Box
1870-H. Tucson. Arizona

1841 STAMP Annual Iree. Ligts
Morth America, United Btates,
Free, Oray Stamp, Dept. PM,
Cn.nad

British
Tarelgn.
“Taronto,

SATIONAL Combination affer! Big
“r.'kct- 108 all dll'lﬁnmt including Oreen-

land (new country), Munchokuo,
Costa Rica triang ll:—mu.jh nunmemu-
ratives, glant dinmn nd-shaped 5

54
United States: complets st 'Dnittﬂ El.a.l.ﬂ
]:mh‘-‘u cataloging 20c, set Bi-
cataloging boc. Packet Britiah col-
mlﬂ- including Gwalios.  Hybernbad.
Burma (new country), fubilee and corona-
tions. Total catalof price over $3.00] Ev-
erything for only B¢ to epproval npplicants!
World-Wide Stamp Company, Department
E00. Camden. New York.

1,000 BRITIEH Coloninls meneq Irom

EJ'I'l'I:Ier missions, $1. & pounds U, 5. olfice

mi:tum £1.50. 1.160 dll!ferent 'lurld-wld&.
. Eberlieco, Mount Joy. Pen

FHEET INustrated hh‘n!"!u"e Cannda
stamps. terson. Box 31. Bt. Paul. Minn.

15 UNITED States commemoratlves anly
B¢ ta approval biyers. LeDuc. St Peters-
bure. Flarida.

GIGANTIO W ket 5
aonlicants, Thﬁng:d::llrﬁb:\'ﬂ; .'lllf!mmnm

land, Detrol

WE Give nway 300 U, 3. all different,
Taetsch, Westville, Connectict,

15 GU’ATEH}.M U ay—3c. Btatlon
et 4543, Hansas City, Mo,

FEEE cnn.tndunu slamp, Approval &p=
plicants. Dr. A Browne, Ferriday. La.

USBED Presidential set $1.50, coils 30e;
many bargains. Send your Il!l:l Harland
Bmith. South Mew Berlin, M.

oD U, 8. mixture, ln.ciu.d.ln: h!:h \la!luus
and commemoratives, 15c, Davwls, Bax 182,
Mewbiirgh. N. ¥,

25 DIFFERENT Canada mnd 1000 poel-

able stamp hinees Iree with approvals,
;l::dmﬂil Dickinsom 8, W.., Grand Rap-

ILLUSTRATED United States bDArEain
Erh:rll:l'. for ALAME. Dml: Fresno, Ohio,

PREE! 50 Different cmmuﬂm-au
mostage, Approvals, Official Stamp Com-
pany, Department P-31. Fairlawn, HNew
Jersey.

BRITISH West Indies, 19th, '.‘ﬂl.h Lists
free, Philip Power, Fanwood,

AIRMATLS—10 Different r[l.lllli Ameri-

cans}t 10c. Approvals. Wood. 2915F Gtaf-
ford, Pitlaburgh, Penna,

1000 ID Emlggﬂ‘iaﬂﬁifcl.ﬂestlu ém
many_ I I em
Port hﬂ:‘erm m, M. ¥,

PORTUGAL 100 Different 350, Approvs
als. Hermres Eml.mn Company. Hox 276,
Hempstead, N.

BARG&INB—AI!MLI& Subileed, cafdni-
tions, preconcels,  Atlas. 080 Stebbins,
Brong. M. Y.

13 QUEER Countries. be with approvals,
Ravmond Haring, 343 6th, Philadelshin.

UKITED Sitiates, British ecolonies. for=
slgn. on avoroval. Moore's. Plnnscle. Ark.

TEN Differont diamonds and manﬂm.
Te, with approv Gardon, 201,
Clifton. N, J.

FREE! Complete Crnnda rovel visit.
ﬁiﬂ‘l approvals. Chester, Box 545-P, Utica,

&) FACE IMifTerent Brazl Ie! Davison,
Box G680, Manchester, N. HL
g 2Il:‘ non DIFFERINT 1-8-3e: .!Llph-bel-
il arfanged ADDTOVALS.
jE1H] peod., Stompeiering, Ehd‘h_-.ru:lll.e [IL
50 BRITIEH Colonies only ¢ to approval
applicants. E. P, Johnson, Box 267, Maor-

mnn Hill Calif

UNPICKED Mixture: d40c pound! 100
U 8 revenues—lic! (700—560c!) Van-
voorhis, Hyndman, Penni.

(a5 MORATIVE New Issues, afir-
mmile, m“u"ﬁiéd

colonials.  Approvals,
Prices right, ell, Penna,

Gresnshurg,
FOPULAR MECHANICS




ﬁmmmﬂnmmemm?um = T&n
erent 3¢ approval  applicants,
ﬂgcum; Drive. Balt Lake
City. TUtah,

GREAT Smoky Mountain 20 10c pans
£2.15, postage. Kramer, 7753 Normal Ave-
nue, Chicago.

B DIFFERENT Phill B¢ with ap-
provals. Pllarim, F Dﬂrbnrn. Mich.

TEN Dan'erent umm Biates, 40 years
old. Sc. Elsen, Bowling Green, D\hl

FREE 25 DM Canada. pprovals,
Bnuthm 1407 Ruharts Ha.ﬂwﬂ.ln ‘Tenn.

MIXED alg_ set. . B
m;int block, !h. ﬂ r:hu]‘.u. 93 Washing-
ton Ave, Myack M.

FOREION And U, 3. stampa on approval
at lowest prices. Carl O King, 28 Winde-
mere St Bpringfeld,

mere 5t. B

TH_TED Bilates ll.a.lnpn. on  approval.
Jim-unr:l.- lowest  selli nrices,
ompany, Albany, New Yaork
1, 1000 MIXED Famous Americars, com-
emoratives, presidentials.  ete.,  88c—
am—um Postage extra, Mancheater
Btamp Company. Manchester. Connecticut,
FIVE "l‘ﬂ-lml-m five alrmalls—&c. Ap-
provals, Far Bea Company, Dox 2154,

Houston, Texas,

4.000 MIXED 'ﬂ' 5. um 3UW Iur:ﬂm
$1.00. Willlam Waugh, W..
Whashington, [, €.

America, 10c, approvela Fiank. 3164 34tk
Btreet, Astorin, New York

SUPERIDR Approvals. British colonials
and forelgn. Premlum incloded. Pairfax
Btamp Co,, Dunn Loring. Vieginia.

ZEPPELIN And 24 alrmalls 5¢ with ap-
ﬂ'}?l" Paltra, X204 Hull Avenue. Mew

CANADA N [ with
Prench. Box 88i, Lakeland Ploride -

FOREIGN Mission mixture {500 :u.mpﬂ,
Jllrml!ls. commemoratives, pletorinls

Encentional apsrovals Ihciuded. Phil:
nhli: Bervice, 213 Broadway, New York

mu-u 0. B., 35 varieties npm:nuq:grntl.m
guaranteed, 25, Lee Brideeport, N.

FREE PI.c:m‘I.l.I cket.  Approv 1;
Wisehart Co., Dent. Frankfort. nhin.

0 FOREION Mixed, including g
aot. 35¢. Ideal Service, 1783, Park Ridee,

200 U, 8. assorted. commemaratives, ete,
25c. Jones, 6505 Seville, Huntington Parik,
Callf,

PENNY Approvals by soun
Hoernine. 108A. Merrinm, ltnntiﬂi.i =,
Hﬁh’ﬁlld Hnuﬂtlu:ihn::b.}lu nnd oth-
LCII-‘I.B fres. Dauﬂrh mwkuhury“gnurm_
; (L) JI.B-BGH.TED Cunlity forolgn

1
‘Btnmpost.'” Box 14, Independence, Hn
commemoratives, battle-
shipa, Clvil Wir revenues, 31
stamps, plus lllusirated 1941 U, 5, price
and check list to U, &, nwruut annlicants,
Metropolitan Btamps, 108-F Broadway,
New York City,

100,00 IN Stamps lrlw:n tu stamp col-
lectors in nmew contest. Bend dime for
details and “wonder” packet of stamps,
Vogelmann, Dept. A 402 Bouth Western,
Chicama.

UNITED States best mixture B0¢ 1h,
Mission, 4513 Morth Racine, Chicago.

50 DIFFERENT U, 5. Many commemas
rutives, dc. Oerhardt Biamps, San Seba,
Texas,

2 COUNTRIES'
bargain aporovals.
Rochester, N. ¥,

tnmps T0c with
a1 Eampaen,

P'Rll.‘ E&I:'tuﬁum}u&?tfap%t im:: ;ut-
lﬂ‘lﬂ..‘ Bpm TR -
rl:lihl:n: rﬂmnm DlJI'I.'IJﬂ.u B
Missouri,
PR!R!

u
0 D‘Iﬂermt Including Hawall,
Montserrat, einz,  with
approvels, Bou

Bamoa, H
rd.. 20 Fite, Bonne
Terre. Ma.
ESTONIA: 23 Different. nlr:turlnl.u semi-
pastals. 10e.  Imperinl, =E Beman
Hew Yark City,

i DIFFERENT Canadian vists, Ore
king Mexlean mosguito,  Jobn's, ﬂm
Horth Troy. Chicago.

APBEI!]’I’LB‘I‘AN Transjardania, Banana

nlrpast, others—3c 'I'Ith approvalsl Baxon.
Valley Biream, N,

0 DIFFERENT 'U. B, commemorntives
10e. 65 different nlee foreigns 5¢ to ap-
proval burvers, Budie, 6329 West Green-
fleld, West Allis, Wisconsin,

MARCH, 1941

Jones, Bax

1000 MIXED United States 18c postpaid.
Potter, 1314-P McGee Hansas City, Mo,

ILLOSTRATED  Liats l.tu:l %E:.mjum
stamps 3o, Oroc. 12 Gearyv. Ban ncis-
co. Calif.

RAliy 118ts AR SECIGYAR! Bend 3¢ hostage
—ask for gift packet 22, Midwood Stamp
;ﬂl‘i}m Midwood Siation, Brooklvm,

“PITUAIRN Isiands, Bhort sen (31 16c.
Wﬂllutnu. Bll.m.]g.:, n].Ll.:l'.m: Mans.
IBe. T'Wﬂ Bounds

mﬁw. B‘uubus. m Ludlrn‘w Bldg.. Dayton,

50 DIFFERENT Norway 10c with npprovs=
als. Crown Stamp Co.. Box 331, Toronto,
Canada,

ONE Pound Conadian mixture §£1.00,
Mixture lat freel Houwse of Stoamp AiX-
tores, Sarnin, Canadn,

EXCHANOE SBtamnps, pacticulars 3e
Mint commemorative. DAC Exchange,
2818 Halstead, Cincinnati, Ohino

COLOSEATL B:l.rntu_ 100 selected atamps
23¢, Btar Stamp Co,, 16 East ITth Hl.'rut.
Hew York.

FREE! Fony Express sel (incsimilesh.
Poatage Jc. Roberts, 48 Bullding, Bay
City. Michigan.

25 ATRMAILS 10¢. Beautlful airmall ap-
provals, Creorge Davis, Webster, Mass,

STAMPS From 25 countries [ree with

aporovals. Ephrinm. 1103 Oak, Evanston,
Fil)

FREE! Austrin war set. Postage Je,

Willinms, 606 Archer, Bay City. Michigan.

260 ALL Different stamps 13¢} MI.'I nll
different 25c: 1000 all different She:

all different nm ‘Washington, 1“1
Brosd, Providencs, R T,
T EASURE Lore! Bermuda, (earavel

fp): Uganda, (dhow): H-trllmmlr {na-
tn'a village): Ukralnia, (famine): 25 dif-
ferent Connda: 24 different Houmanin and
a Camerodn set. 7 big Ltems. ARl for Ge
to npproval apolicants, Knopp, Box 1381,
Bristal, Conn.

ATRMAILS And commemoratives, 25 dif=
ferent, including Columblans. Panami-
Facific. Edison, Seppelin, elc., only Sc with
::mllnnl]w ne lJmtm Hiates and for-
Msﬂ approvals. Marco Stamp Co,, Box

San Franclsco, Calif,

BELANGOHR Pernk. Albania, _Hailti,
Bhoonl, Palestine, Johare, Manchuku
Congo, Kadoh, Cochin, Hooksburrs-hir
and 200 dierent stamps only 10¢ with
approvals, Reich 5t nmn Co., 4647 Kion-

mare, Chicago, Dent,

60 DIFFERENT T, 3 Including com=
memoratives, airmails i0c.  Seldenbers.
Baroda., Mich.

“"BPAIN Oova Nudes™ complete 10e. Ap=-
provals sent.  Jewells, Tam Penna.

100 T 8 different commemoratives,
iﬁﬂ. ete, 25 cta. Oea, F. Bteger, Peotanse,

WONDERFUL Cut-rate approvals Yic up.
Premiums too. Rheaume. 8951 Routhler,
Montreal, Canada,

Low Priced U. 6. approvals, Postage

both ways, Halser Stamp Co., 302
HI:J'[' 6y, Bt. Paul, Minn.

HSPECIAL — Alrmails — 23 different, in-

elid Ltelangles, pelin, Latin-America,
ote, o to applicants for best value, st-
tractively priced approvals, tinental

Stamp Co.. Dept. B, Sandv Hook, Conn

100 UNITED States revenues, Sc to ap-
proval service applleants, Tatham Stamp
Co., Sprinafield-136. Mass.

UNITED Stat ovals = selected
coples ot n-:m‘laﬁ :ﬁ" wri “L;cclu
Beminole Btamp Btudie, Box ¢1$ Miami
Beach, Florida,

50 U. 8. Including commemoratives, alr-

mails, perfpnuge, AI?PW'F!-LI loc, Hiamp
Bhnn 0@ Holland Bl BL, lmLt_J_Hﬂ.

FREE! Complets Unl.t-od Htltu I‘-Il.l.tq
with 1.000 illustrations.
Transit Building ll-uﬂjl:ln..
trinnele 1o ApDroval ADBIICARLS. Grect 85
Company, Norwood, Chia
APPROVAL Shects. Frederick B. Driver,
401 Finanes Bldg  Philadelphia, Penps,

300 DI DI?FBHENT 20c; 600, Soc; 1000,
&1.00: 0, $3.00, Fred Onken, 830 Toth
Elt H'rwﬂm.

FPostage for free United Blates
nrme 1ist. Em:llu:r Gibbons, 38-F Park
Row. New York
Btar ann:rm-]:i

l.vdmr 312 mixed U

FOUR Mothin
I‘.hcm." Wrt 5 "“
Eeszels

FREE—The Stamp Finder! Bend today
for big mew edition, fully Illu.slmbud. [
nbling you instantly to jdentily all diffioult

Alsa fine packet strange, fasel-
nating stamps from Bosnla-Herzegovina,
Monaco, Patiala, Cyprus, ete., including
mans, ships. animals and strange scenes.
All free to aporoval applicants inclosing
3¢ posiage, Garcelon Btamp Co.. Box 900,
Calais. Maine.

SOUTH American=—100 different

with a . _Davia. Bilver L.lluu
“WEEKLY Btamp magazine, l.h.l.rl.atu
1oe. Btamp Journal, 200,

weeks,
Mliel. IS
11]\'.. Big 0% a
3 Gtate. Rochester,
CANADA 100 DMdTerent ﬂsn—nnurnul.a
Eﬂﬂﬁmntﬂn Lists, Victoria Stamp Co.,

Canada.
FENNY Approvals, that satisfy, Neil
Philadelphia,

Gronberg, Box 5441-P,
84 nnd
a0

0 DIFFERENT
Eh'? Covert Bilamp,

Fenmn,

25 UNITED States, includl
stamps fres to aporovel Apn

pustage, Brownie Stamp Bhop, Flint, Mich,
WHOLESALE :Delillra nhlﬂl Hhas-
trated. Postage Se. Prank's, 4500 Chal-

grove. Baltimore, hd

WHOLEBALE Bupplements to dealers
for 10c postage.

undr of bargmins
?;'Tmm Stampeo, 103 West 4Ind, New

OIANT Packet 200 mll dl.ﬂ'mnt l‘run:l
Afriea. Soutly America, Asxia, South
Islands, ete. Inciudes world's nm.lil.ut
stamp: l'rh e and dit-tmct-lh_lgd
stamps: & stamps. Nicara i
Hogers'™ airmail: mm uthun. Also packet
17 different Unlbed 8 fei 50}
—all ohsolete, J.m:ludu: &4 denomination,

atnl catalogue price
for anly b to ap=

commemorntives, ete,

over 85000 Everythin

proval urllunt,al vetic Stamn Com-
niny, D Bl-N, Camden, New York.
STAMF Dealers, your ad haﬂ: will bring

wonderful returns. Ask me for pr

F. W. Johnson, Mannger, Classified Adver.

tising. Populnr Mechanles Magazine, 200

E. Ontarto Bt.. Chicngo.

HOBBIES AND COLLECTIONS

MATCOH Book albums—practical, eon-
venlent. Tse, §1, 3. Free booklet. Match-
less Album. G.C. P.O. Box 130, New York.

SHELL Collections from the Indies, 2Sc,
Limited. Capk, Lewis, 3818 Park Ave,
Mew York.

WANTED, Old cigareite cards. Write
Bray, 1127 Jackson, Esston. Ponna.

DHiferent eactus plants Ipau.l—
Eulalla Turner. Azusa, Colif,

JOIN "I.Jbrrl'.r Exchange Club.” Mem-
bers everywhere Interested In your hobhby!
Thrae month’s membershin and hobby
muagnzine 25¢, 1102 Clay Bireet., LaPorte.
Ind.

TWE
oaid S1.

dunlif-u.u stamps,
collectors every-

EXCHANGE Your
match covers, ete, with

where. List. swappers, dime. (Mention
hobly 1 Seeretary, Box 2166, Denver. Colo.
tnh l:ﬂ'rtrﬂ- 100 all

TNUSED
different. $1.00. Free lst. Chorles Eduol-
man. 1311G Enst Bd. Gtﬂull.n-d Ohia
TEN‘ Year ascumulatlon stones removed
from jewelry.

. 300 assorted £2.00. B, Lowe,
Box 528, Chicaga, I

MATCH Cover album— Hnﬂd: IDW (slots)
—21.00, Bax 14, Bellerose,

f WOVEL, Curlous seed corm varieties,
250, Descriptive price list and surprise
packet, 10c. Hpbby Corn Co.. 138 Lexing-
ton Ave,, New York City.

CAMERAS, FHOTO SUFTLIES
AMATEUR Contact Printer with Built-

in Timer. s.dhiuu.hlu masks many other
featoires only §4.45. postpald; or send 5100,
pay postman balance,

Raorvbar Com-
1on,

opany, Dept, M3, P.O. Box 800,
Mass,

BABS Says: Astounding buy, exclusive

value. Price 84350, unmd.ll‘.ianilij' Eulr=

anteed. Cowhide Eveready case $4.75

E‘r.‘il:lﬂ. for yours auick while hH‘ BATe l‘l-llllﬂ
ﬂ-lﬂ.l)e Bargaineram No. 242

lnﬂ interesting.,  Write for ruu.r :mw
Duon't trade until you write

Company, Dept, AG, 1789 W, l!ld.imm 8k,
Chicamo, TIL

39A



CAMERAS And supplies, 'FI"N ilustrat-

ed eatalog listing Hzrﬂhiﬂﬁ_‘

—utill and movle cameras, fllms.

133 hrmrnduul uv.l:nn, Hundreds l:nt bAr=

m:: new and used, All guarantesd, We
your old camera or equipment in

trade. Write now for your free copy af our

newest mane 3ain |

T

1 Limi
amern Co.. (Photographic noquarters
230 8., Wabash, Dept, 0-168,

since 1839
Chicago. T
COMBINATION Developing - printing
outfits. §2.85. Southerns, 204 Griffin, At-
lanta. Oa.
20 Ix2 BLIDES £1.d. Ready made., Un=
usual seenie, piotorinl  views—mounted—
ready to show, 20 2x3 art slides $1.04,
Art Blide Co..
Chi

Bippo Lake M-3. Canton,

PHOTO Printer—No darkroom! $1.00,
Carsig, 38 Jeflerson, Auburn, N. Y.

COLOR Blide filing cabinets, direet from
manufacturer. Sen iur circular. Colonial
Presg, Dept, P ro, Mass,

BAROAINGS n&.nmjmtora ACCES-
sories. State your Amateur Mavie
Bupnly. Box 47. Aligulopa. Hnnn_

SBPEED-0O-COFPY D:mﬁm ;
attnchment for Leiea, Contax, .ﬂ.l‘:tls E
and ©C-3. Bend for literature, D,
Bhull, Dept. PM-I, M0 Bo. Unlon .n'l.w_
Laa .lmleu. EB.HIGEHJ!.

MAKE ey in photography. Learn
auickly ni '!lume Easy plan wlones ex=
perlence unm ry. Common schoel ed-

SCEEER
ucation sufficient. Booklet and require-
ments free. Ameriean School of Phologra-
phy. 3601 Michigan, Dept. 3431. Chlcago,
ENLARGER $1.08. Enlarges cight times
sige of small negatives. Fully guarantesd.
Paramount Sales Company, 89 Dudley
Bireet, Boaton, Mass
um:m!. R!I:hl.lrl.l'l.l Bellows made o
grder, shuiters repaired. Bellows made to
fit all standard cameras! Unl Camera
Ca,, I'nl:.. A=-1615 ;B_E'_l!nmt, Chicago,
HAVE You & camera? Bend ten cents
for recent number of our hl.u MmARRzime

showing how to make better pictures -.m*
carn money. American Fhubuq'muhar 118
Camern House, Boston, 17, Mass,

CAMERAS, PFilma, paper 35%
discount.
East 92nd

FHOTOORAPHIC Books—LaLest tiiles—
Bargnin catalog free, Popular Mechanics,
633 St. Clalr. Chicaro.

to 35%
Paramount Photo Divielon, 327
Bi,, New York,

FHOTO FINISHING

OVERSIZE Prints, Your roll developed
mnd B au‘eraiu pcrj.ut.u 25c; from 116. 1230,
Fou rcm.-ll.rr 48 inch
rints, al[ aml:ller gizes recelve 31ixety
nch oprints, 12 exposure rolls 38c; 18 ex-
posuTe rolls G0e, Reprints 3¢ each. Ever-
Ilutlm Hl-gloss finish. Onvernight serviee.
fie Phola Service, Box 886. Ban Fran-
nlmu Calif,

BPECIALIZED 35MM, finishing, devel-

sris S o T
The MM Shoo. 616 . Lamme. Bazeman,
Montana,

HOLLYTINTE Better n:d:ut.n Choice of
th.esunt Two prints each 8§ exposure roll
ascinating  premivms,
Enl.l'l'H.'n'.a P-1350. Haollywoaod, Califarnia,
TECHNIFINIEH — HH'II-I SE EXDOSUTS
rolls d{excent *‘Mercury”” graln de-
veloped and beautifully :mmm to 3 H"
lossy prints, BSc. Cartridge relonded with
EBE!-sunmm m::‘lll.u X, 3Ecéd D% ldurral:rvi':lea.
B guaranteed. rite for free
mailing _bags. information and sampble
print. Technifinisll Laberalery, GdI-045
Brown St.. Rochester. M. ¥.
FOTOETAMPE, {Your picture), gummed,
perforated. hundred $1. Empire Foto-
#tnmps, 3T West Mth, New Yoark,

FREE—Beautiful Bx7 siik enlargement
from negative. Dime [or handling nppre=

cinted. 5 otos. T-6852 Indiana
Avenue, Chicago,

L‘! DID Spectal., 35mm, rl;lh l:ﬂ-l-'l-'rll:l:ﬂ
tl.'l 31mdth. 8100, JEmm.

3 H'g reprinta dg, Brown Ph..u'b: Eum-
pany. 1010-61 Emerson, Minneapolls, Minm,

SUPER Bervice, Box 481, Lawrence,
Mass. HRaoll dev B super snaps, wide

eloped,
plate sunk deckled edged border. and coe
onlargemeont free

EﬁLﬁRDmNTE And flms develoged,
116 size or smaller. 26c coln. Special in-
Eroductary ofer: enclose this ad wnd neg-
at‘l.'re w‘lt vour order for double weight

enlargement free, Enlarge
Phnm. Box 791, Dept. PM. Boston, Mass,

404,

# ENLARGED Prinis (nearly posteard
size} or 16 regular size prinis [rom wour
roll or negatives 252, Willard Btudios,
Dept. 47. Cleveland., Ohio.

18¢ ROLL Finishing. 8 prints guaran-
teed. Nu-Tone Fotos, Schwenkaville,

nna.

ROLL Dnvelw-ed.. thres -an.'l,l.rn:!ments.
10 prints. 25¢, 2 reprints. 25¢. Trial
Diek's Phote. Liiiaville, Kv.

YOUR Hm.uvea e arq'ed black and
white, 5xT Bx10, dbe: 14, 85c cash,
Heelin Photographic Labaratories, Cannon

Avenue, Albemarle, N, O,

100 GENUINE Kodoks given away freel
Roll developed, two prints each exposure
plus free cellophane album, 2%c. Send
ralls! Wrlte for free offer, Pho-T-Phog,
FI. Highland Park. Mich.

FREE 1 Prafessional 5x7 enlargemonts
Sl g o
for 26c. original order only. Aro Studios,
Dwrpt, 12, Des Molnes, Iowa,

MOTION FICTURES AND SOUND
EQUIFMENT

RADE Old empty recls (mnll sizes) for
Fllms “speght,

mﬁ. ‘uc‘;:u!::m Fill ted everywhere.
sold. ox ms Ten
Free catalog. Asha Films, 785 8t Johns,
Brooklyn. M. ¥.

CASTLE Films bought, sold, exchanged.
%MEL Bales, 1680 Warren Rd.. Cleveland.

o

RELIOIOUS Filma. mound,. &l-

lent, Bereenart, T20 '?th A've New York.

ROLL Developed and 8 beautiful en-
largements 2 to 6 times lacger—high gloas
—deckeled edge. Any B exposure rofl I5c

A
coin, Reprint enlargements o ., Alden
Fho B4-B Astor Sta., t,nu.. X
UTIFUL Enlargems from  each
plcture on rall 25e. {!'I:l.'- Rll:e Pholos,
Dent. B-4. Janesville.

FOR The l;llstﬂmlulﬂnr amateur—a ex-
posure rolls, 2 nﬂntﬂ each 250, Miniatura
rolls enlarged 3 to & times., 8 egposures
2he, 16 exposures S0c. 35mim. 38 exposures,
x4 gnlargements §1.00, Unexcelled gual-
ity, promplL service. Paramount Photo,
327 E. 9Ind Street. Mew York.

I5MM. Ralls ﬂ!'-’elnped 38 bdl' 3’:15 =
largements $1.00. Cartridge re e 35c.
16 enlurgements from 137, 120, Illk. Cam-
erashop, Linton. Ind

O1IL Coloring photegraphs n fmlmtln
hobby oF profitable business, Learn Al
home. Easy simplified method, Previons
experienes unnecessary. Bend for [ree in-
formation and requirements, Natlonel Ar
Sechiool, 1315 Michigan, Depl 3432, Chi-
cREo,

FHOTODORAFPHY For nleasures and wroflt
Prepare at home. Common school edo-
eation suffeient tlon
nnd requirements.  American
Photography, 3801 Michigan, Dept.

hicago,

IMMEDIATE Service! Ploetures returned
same day
anteed deckled-edge prints from roll, 35e
One colored or two plain enlargements
plues 8 deckled- eﬂn ?!?u: 'nrlnu anly I5e
Bpecial!  Conpon Bxl10
each 254:, arder,

‘H' e l.raat,ed and each mﬂvu
rued m 3:! on deckled-edge Velox
HReloads: 36 exposure,

:I.E nmru . 3xt deckled-edge rn-

SRt St e S5F o oot Rine:

uest, -

fcan Studios, Box 81, LaC

3453,

enlargement
3 expo-

BMM, -16MM,. Art films. Free cabtalogue
sample 10c. Parkway Exchange, 361 East-
earn Parkway. Brooklyn. New Yark.

ANNUAL Clearance of 18mm. sound i.nd
sllent :I'l]l:m!.. Large urt:ﬂr_‘lm Bend

your “Amateuar Movie Special” u:da
Bpecily sound or li!:n.b.. I.mtlluunnu
Cinema Service. Ine., 1560 Broadway, Now
York City.

EILENT I5MM, films, 95c reel, Demssy,
1233 Berkley., Younsstown. Ohio.

BMM, - 16MM. PFilms silent - sound.
Bought, =old mhn Pilms rented
CVETYWHETE. e (with sample
art 10c), Gudm P‘Ilm. 311 West 50th,

Mew York,
FREE Samnple and liats. all kinds movies.
Goodwill Company, Jackson, Tennessee.
GLAMOUR Pictures, listsn. Sample film
:umu.“ Erwine's Laboratories. Allemtown.

258, Film special—Eastma Bupear-
XX, Plus-X. Fumtumtn X, .mzil. Bupreme,
l:llL'l.‘a.- peed, Finopa |:|.. [‘.‘upml; Buperiors

3, 3—07hs"—§1,25. .00: reloaded
tEHri 34 :rnmurl:-—a £1.25, Minia=
ture Films. 128 West 48th. New York.

LOOK! Mationally ndveru.s-eﬁ mavie
cameras, projectors, pCoessories,
?lrrm:nu t:!g: as $2.50 manthly. Send 10

laree ar EI.I'.IJ.IDI Dm E.tdﬂ
m 24, T Boylston Bireek, B-usmn..

“FASSION Flay. sound Bmm.  §30.00,
limm. §60.00. Travelogues §5.95, Artceall,
1311 E. 6tk Gary, Ind. -

CAMERAB. Prolectors. filma_ froe.
(AL um?‘:e.!_lﬂc} Box 108, Leﬂeﬂ:.

Brooklyn
BARCGAINS Oalore. l8mm.-Bmm. No-
Wat-Ka,_ 255 Main Ave, l"u.uu N, J

FREE 16mm,, 8mm. bargain lists, Homes
Movies, Box 118, Easton, Penna,

LEARN H'nt!un nil:tl:re rhu.m
tion, management. Fres h-n

LaCrosse. Wis. ame. Theatre Institute, h."‘.l-nﬂu.. T

I:I:I:EA[.. Fhotoa beautifully finished with ISMM. Baund $7.50. Bl
PR ERT | O S e
Box 2455, Paterson. N, 4. " e =R .

EXTRA Bpecial: Five 5x7 enla .
25¢. Cardinal Photos, Summit H{Tﬂﬁg

L : A
ROLL Developed and B lustrous distinet
figksh permanent Velox glossy prints 25—

reprints 3¢ each, Fotoprint Service, Box I,
Roamoke., Virginis.

18 LIFETIME Prints, 3 sparkling Holly=
wood enlargement coupon, each roll e
21 reprints 25a, 100—81.00. Finished 3
hours, 36 other bargains. Overnight Stu-
dll}. ATbany, Wis.

X REPRINTS 28c. Hundred reprinta
£1.00. Rolls developed and 16 prints or
8 prints and 2 enlergements—35c. Mercury

L, 108 N. Dearborn. Chi=

FREE Trial — 18 sparkling Lifetime
prints, three lovely Hollywood er.r.a.n!:
mients, and fres Leatherlobe I'm.thl: w th.
mle_r-nﬁnt u’?\'irimm{lgmnz.:cﬁl di L 35
Des Moines, Iown, i

ROLL Developed—I16 guaranteed prints
two coupohs on enlargements, 25e, Smart
Photo, Winona, Minnesota,

BAEE Says: Ehrewd biyers send for the
new Basa Cine mmfm No. 245, an
Bd-page catalog exclusively cine. The new
Revers Double 8 with Bausch & Lomb F:3
lens at $37.50 ks the buy., The ROA Il!mtn
EOP news reel camera at $275.00. t,e
Cine Headguarters for your copy
great free book. Camers cmnm.ﬁ
Dept, A, 175 W, Madison 8t.. Chicago

16MM. Laboratory. Calor, black and
white. Sound recording. 'l'II'.J.ca ﬂmd. for
list. Film Associates, Dayion, Ohio,

GUARANTEED Emm,. Iﬁmm..
reversal. processing. Eso-5, 3045
Kansas Clty, Misaourl,

MONEYMAEKER! ""The Warld's Oreat-
est Passion Play,'' 16mm, and 35mm.
Specify sound or silent, R.mt or purchase,
Superior than Oberammergsu play. Hem-
enway Pilm Co., 37F E:hurﬂ'l Bireet, Bos-
ton. MASS.

16% TO X57% Discsunt on stlll oF movise
camerns, Free circular. Parnmount Co..
327 E. b2nd Bi., New York City.

MUSIQ AND MUSICAL INETRUMENTS

24-hour
Central,

PROMPT Sorvice! Rolls developed, two

Velox prints ench negative 26c. Hench
Biudios, Harrishurg. Pennm.

EOLLE Developed, two prints each and

T T e e sy
gnndlu Unionvilie. Mo. = ERIMALY:

THREE Printa carh good nmth-a in
Easiman,

roll rints 3¢
Bode, I“Rﬂ:ln

" 100 REPRINTS £1.00,
Rex Photo, Oxden, Utah.

Frid

118 eor smaller,

Dlitm.[ In archestra immediataly wi
t teacher. swing or lemitimate. L-il:hl.-
n.i.ng professional I‘st.em_ Publiz =chools
seven sintes using IB £1,00. Drum Sto-
dice, 3608 Btoer. Cleveland, Ohino

mn Trumpets, Hut:rnhm:ﬂ trom-
rums. Hve away pDrices. Dime
hriuh lirl‘.t {no shmml Harvey Class,

POSTC H-DB chk BONES. Tecords, or-
chestrations. Fore's, 2841 Franklin, Den-
ver, Colorado.

POPULAR MECHANICS




wanted. No charge

tor Snciomios " Hoee. Cemnation. Halls-

wmﬁilmléﬂm: Btudios. 1G4 Preuss Sta.,
Ee

POEMS Wanted.
Publishing, Great
omaston. Maine,

Radio information,

m“m 'llm'ﬂ r

BONGS For Friendly Bingers. A eol-

w 20c.  Current popular
mngln.'gf: ‘Lwnu Munic, 4510 Oale,
Dallas. Texns, r

M BIC Compased o words., Bpectn =
fer, Wendell Givens, Grrville, Ohlo

HEW Enunrrihan1 nrvelois opparti-
nity now! Professlonals,
Bausalito, ﬂili!nl‘nil_

BONGE, Bong poems wanied for publi-
outright purchase,
Write
Park

BONGE, published royalty basls,
Your song recorded free. unlimited oppor-
tunll'.:.r Write today. Depl. M. Radio Mu-

&le Company. 5517 Carlion Way, Hellywood,
Hew songwriters. Free book-
ﬂmmim In&lltl.tt.e 43-0

Free hwki Write

Dept, B-A Dnrbﬂrl:l Mich.
CUARANTEED Pianoscors [rom Doem,
$£4.75. Ml:Mnnus B8 Colvin Station. Syra-

cuse. M,

H-IGNGB PH Hecords lie, large guan-
titles Bo. Free lst. Hoodwin Company,
410 Broadway, Chicago,

BONGWR Cutstanding i-
Hon, Newarl Bong Publicalions, 1207 Car-
bon. Byracuse, A

PFHONOGRAFPH Records 10a. Catalogue,
Ea.;:!mu#::t. m-m Enst Market. Wilkes-

]-rtwh“"l.‘th.‘
Park Flace, B

FIANO By ear.
=V=TWi

E.'ES Hud. new Poems
wanted Immumltelv F‘I'I.'E' Etar Musle
Masters, 671 Beacon Buillding, Boston.

BOMGS; Song poems; bonght, published,
Guh royalky u:uwﬁll::l.on Famous un'hn-

aceeptable compesitd
Prni'mluml ld'rk:r, absolutely free. L:Ib—
erty Musiec Publish

h—r\d_rl-ﬂl.-l _'_-

LEARN Bwing plano! Postal brings free
folder. Christensen, 451 Eimball Hall,

ORIGINAL Music

composed to  your
words 85, Song recardl printing, or=-
chestrating. Reginald Belcher, Chatham,
Hew Jersey, 30 years church arganist,

CONDENSERS lc Up, Tubes 10c. Free
l#.uu Potter, 1314-P McOee, Eansas Oity,

Deal direct. Free cataloa.
Autfwmt-nﬂ- MN@MKM

EARN Cood pay in radio, Send for my

parn a8 you learn plan of Instruction. J-Dhn
©. Bennett, 2002-A Dunmore Road. Dun-
dnjl, Md.

RM:'II:} euln:. broadeasting, avia-
Hna'l- lnl m“ an'mnn. marine
lN-II sxpenses low,. Catalog i

Institute, Ames St ‘I.rﬂggrmn

RADIO Service men and experimenters
send for our miant radio catalos. Bave
d-uE.l.ﬁ Ir1Z!I'ill.|!1!. Radio Co.. 1000 M, New-
ark. M. J.

BUSINESSE OFFORTUNITIES

OWN Gml’tnr business,  §21.00—&5.00
learned.  Quickly
ﬁm Lhﬂ_pu:u-n\! upholslery, tlrnslll;mglnﬁ'
v, TR L] =
ing in homes. hotels, Institutions, Modern
pbsorpiion process—no scrublkng.
servicemen. “‘Certifled' service. MNaii
prestige. Cooperation nl‘l.inn.ll nrgn:njal—-—
tion, “"Earned S040.00 one davy”
12 hours daily’ —Mhblll
amazing' '—Brody. **Bullt
bullding for business''—Pitt. “Cleared
£51.00 fourteen hours''—MNece. ""Work ad-
vertises  ltsell"—Melay, *"Binineds &=
ceeding expectations—hire 8 men"—Cam-
peau. “Repeat orders bullding business'
—Hargrave. Portable electric machines,
materials, demonsiretors. sdwertising fur-
mis . Moderale pavment estoblishes
business. Booklet free. Write while ter-
ritories open, Home Service. 163-8T, Deer-
feld. Tlinois,

BOOEBINDING, Preservatlon aof mngpa=
zines with new equlpment earns $5-510
day, Every home, office, libm

ry, school,
ate.. B prospect. Write Rapid, 2711 Far-

well, Chicago, for make-money-at-home
plun.

MAHKE Minlature houses. scenaeries. nov-
eltles, reliels. Pudnatmu. Unigue meth=
ods.  Weldler. 0 Lexington, Hollywood]
Californin,

HANDY Men—Earn money home operat-
ing Community *'Fix-It"' Bhop, Stafford,
708 Rawlings, Carbondale, Tilinois.

MARKE Exclusive Pickadilly barbecues in

your home. Protected. Good profit. Send
stamp. Earl Weldner, Dallas, Penna,

BONGWRITERS. Write for free booklet.
Profit sharing plan.  Allled Miisie, Boax
507, Cineinnati. Ohio.

WANTEDM Original song poems, Rich-
ard Brothers. 24 Woods Bullding. m:mm

BONGWRITERS! Poams,
Amezing offer, Hibbeler, C-5. ﬂﬁ'l %
Avers. Chichmn.

MUSIC Composed to words, Wonderful
urmitlnﬂ. Hauer Broa.. Dahkosh, Wis,
E— Reeds for clarinets, and
auup ones climinate your reed tro
Write Duo=-Flex

for ecircular. llv:qls. ].'N)l
1t Ave.. Evansville. Tnd.

LIFETIME Business. steady income. re-
pairing sewing machines. Book instrue-
tions $1.00. Connan. 114 8. E. 74, Port-
_Iglml. i,

FOR An extremely profitable Hfetime
business, operale a collection agency-
credit bureau. Free folder. Write Cole A

ates, Bvracuse, NMew York,

ETART Home business making statuary,
plugues, art goods, novelties, souvenirs,

concTole Dottery, mArden furmiture, artif-
cinl machle qubd marble, Make

your own flexible molds. Amacing profits,
Valuable folder free. Creative Publishers,
(PM-3). Olencoe. Illinals.

FREE Boaok mbﬂﬂ.. .;'.Iilam--rﬂrigin#]
TS, fnm wan ty. Dept. ¥

BONG Poems wantod. Free examination.
MeNeil. Master of Mupsie, 510-PM South
rin, Los An alif

MUSIC Composed to words, Rhymin
pamphlet ﬁl:ll:tl!ﬂllﬂh. Phenograph

ing of Bend posm for
eonsideration. Kepnan's Btudios,
PM. Box 3140, Bri rt. Conn.

WERITE Bongs. Blg money
tion. Write for information. J.
Pub. Co.. 301 N, Hoyne. Ave..

BONG Writers, Send for blishing
ement. MeHEinley I‘I.I.IEL‘. gﬂlﬂl
1 E. 56th 8t. Chicago.

RADIOS. SUFFLIES, INSTRUCTION
mﬂe 'I'I‘th Hi-Sperd
Listen to

te method., instructions, postpaid.
Codemaater, Bax 805, Cincinoati, Ohio.
P.ADIOB-—-H 498 Up: complete kits—g3.956
All kinds, Fluorescent Hghting units.
:B-mnu B0'i. Cntnlog free. McCGee Radio,
FP-10, Kansas City, M
FIND Radio faults without Imlrumenl:s.
Bimplifled diagrammatical method.
booklet, fc,

preme Publications, 3'1‘1'!
Ik Strest, Chicago.
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SIGH Painting. Letterin
Bamples free. Clark Bystem.
nha

ORIND Lawn mowers.
£2.00 canitall

len-ud City.,

Fuetory process.
Mowers. Janesville, Wis,

MAIL Order business course shows yom
how Lo make money, spare or fulltime,
Teaches professional mail order technioue
—not penny-ckichinge schemes, Free de-
tails. Melson Company, 508 Sherman,
Dept. 4M-0. Chiciso.

“LUMINOUTS Paint'" shinen In dark.
Easily made, 300 other formulns, plans—
?Illl 25¢. Ideal Bervice, 300P3, Park Ridge,

RAISE Rabbits: A mﬂmhle industry.
Dur association book of 64 pages gives all
detalls—I10c, Jl.. Wer:undt. Beet'y, Dept.
A-3, Chicaga, Tllincls

RN carmelerisp crisp-
elles, cheese 'nnt.l.r.u- chil Lang

Muh.i
Eakins, 2036~ EI-Ha‘h Gt., Springfield, Onio,

MARFE More money selling lh:d ﬂmn:t.
Fire Control Products. Write
free [acts. Red Comel, TO8 ﬂnh:t. Bu!!d.-
ing. Littleton. Colorado.

INVENTORS—Dwlays are dangerois—
Secure patent protectlon mow. Oet new
free copyvrighled booklet, ""How to Proteckt
Your Invention,'' Mo charge for prelim-
inary Information. MeMorrow BT
man, Registered Patent Attormews, 134-M
Barrister Bullding. Washington, D. ©.

DHI'&HEN Printshop, 810 brings 4x6 In.

ch hristinas - cards, Peck Brothera. (131}
, Ca

MAKE Gﬂlnr-l;luhd cOncTeles  pOLLETY,
statuary, gravestones. tlles. walls. floors.
basement waterproofing.  Booklet, color-
plates 10, National Polteries, Minneap-
olis, Minnesota.

YOU'LL Like reallvering mirrars. uuLc-
ware, making chipped glass nameplal
Elgns. Write Bprinkle. Plater. 13T. HI-
rion. Indiana,

CHEMICALS Convert tin cana into stesl
scrap, valuable tin. Two processes 5le
Harry D. Cater, 1601 East 14th Avenue,
Denver, Colaradno,

BENSATIONAL Moneymakin
Free liternture. Loldeo. 5400 -
Cienro, I1linobs.

IMITATION Markle: Make statuary,
flooring. ete. Formula 28e. Ideal Service,
11-0, Park Ridge, I

FREE—200 Clever mallorder. homework,
loce] business, agehey offers—all soappy
maoneymakers. Lewls Co., B28-C Carpon-
trr, Onk Park, 111,

DOLLARS Daily oprrating amazing new
plan by mafl Goarret's, May Court
House. New Jersey.

PROGRESEIVE ll.u.l.l-l.mde—-ﬁulﬂundlmr
mallorder maghzine, :\Er tunity
offers 10c. Capron. Oxford. Michlgan.

TUEN 'l.'in eans into money, Insirfide-
I5e. Ohansy. 1130 E. 16th B8t
J'Ml:mn'rlttn Fln

OFERATE Fermanent buslness making
profitable fast-selling products, Literature
free, Law, 1700-M Madison. New York.

START Office business, all or part time,
No canvassing mnor goods-investment.
Orows constantly when pushed. Enlmuld.
income, nmazing ooportundbsy.

interesting. Free circular. Franklin :I’ub—
%E&ﬂ Bis-M1 Hilllop Station. Columbus,

TLIPETIME Business!
iblile, Writel
i6). Montana.

FREE Literatureé describing many mons
ev-making plans. H. Flury. 1802 Locust,
Des Modnes, lowa,

MAIL And d:utﬂtmt:r circulars: wonder-
ful opporiund Miracle Manufoactlory,
Conshohocken nna.

BIG Man now in advertlsing. Gel
particulars. Glenco Press. 64 E. College.
Glenville, West Virginia

MAKE Artificial marble. MNovelties,
fioors, pottery, Cement secrets. Brilliant
sample 3e. John A, Pavn, 0§45 Grande
Vista Avenue, Los Angeles, Calif,

uine rubber maolds. Detalls

MAHKE den
free, June, 100-B Beech, Holyvoke, Moss,

OFERATE Amazing rm.ll-nrnﬂ plan.
Liternture free. Thorne' 438 M, Jack-
aon. Jackson, Mieh,

WE Duy from you. Product easily ob-
tdljfed everywhere, ert: Buperior Spe-

Biuairess |
th Strect,

Extremely profit-
Berviee, Drawer 339, Bulls

ties 5 eld.
FREE Hmrnw-klni u‘nmnun:ltiu. -
tails, postal, Devault, 502 Carnes, Galoes-
yille. Texas,

YLIQUID Rubber™ guarontesd for mold
making, ouart £1.95. gnllon $4.80. Free
instructions.  Bouthern ce, Box
3303-A. Jacksonville, Fla,

BTART Enll arder business. Evervone
buys, :Bl.ﬂ: profits, Sample and details 2be,
FRea. 5512 Morth Luna, Chicago,

GOLD Stamping. Fascinating, proft-

able. Home City Specialties, Box P1IT3,
Bpringfield, Massschiiselts,

Jon M HERS—25c. Mallorder
directory—15c. Professional  mallorder

magpdine—I10c, Eraft Publications, SByra-
cuse, New York.

GREAT Mone
Vassar Service.
krn, New Jetoey.

+—EARN Easy money—3§, Full tlrnu ar
part time. No experience necded.
Instructions tell how to take and i‘lnlu
nice photos In two minotes. Sell for 108,
eosts 1158, Lota of fun too, Oreatest mho-

making opsortonities!
31-2 ‘Washington, Hobo-

tit. PDQ
Ei.. Chieaio, 111,

RAISE Baby chicks in spare room. attle.
ek yard. Enjor all the fried chicken and
fresh epgs you want Clear up to $30.00

i Ls 8. I~
nﬁﬁnm Ir:tf. Omer Bagby, Box b, Se-
dalia. Missourd.
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CAN You wield paint brush or do small
carpentering? Then learn oifice furniture
renovetion, Plenty work at One pay for
spare hours, Or thousands dollars vearly
in permanent trade-businesz, Send 0c for
valuable employment booklet. Money back
if asked. Owpportunity Book Company,
Department A4, Flushing, New York.

" OPERATE Profitabls “route” [our coms
partment wvendors. Small  investment,
Fenny King, 1933 l‘:hml.l'.nw. 5t Louis.

3 “KEY To Success’ §—Com solve vour
financial problems, Sumnltnn:] new pdis
tHon tenches In slmple languase how to
achieve oubstanding success throuch cons
centrated and Intelligent direction. Gof

r copy today, Bent prepaid for one
olinr {refundable). Agents wanted, John
ﬂﬂ‘mﬁ'm;n. Pronington 5t., Eliza-

FREE, Mail order ooportunities
810 Barre 51, Oedensburg. N,

INCREABE Your incame, ‘Write for pub-
lleation. Ready market.  Simople method,
Detajls E;ﬁa Glen Dopnaghey, 17 Groton,

Smith,

Lowell.
BELTS—Make'm and make money! We
supply  materinls nnnocEEsary [

Sample e, Artom EEQLF; 400 J h
Ave  Rochester, N, S S

METALLIZING Baby shoes makes you
money! Blmplel DIdecent! Wonderiul
market. Bmall investment—exeellont praf-
its! Write for complete particulnrs! MNorv-
elty Meinllizers. Box 333, Church Sf, Ane
nex, New York.

CAPITAL Beekers pul ¥our praject be-
fore 200 key-men. Cost trifline, Details
Iree, Amster Leonard. Fox Theater Bulld-
lne, Detroit. Michican,

S“PORTUNES In Formulas." Valiable
Information free, Sterling Products Co.,
Sprinefield. TIL

START FProfitable collection isiness
yaur community., Fine income assured.
Convincing Blernture free, Morrizon Bos-
inpss Service. Pontotoc. Mliss.

BWIBS Musie bax worksz—EL25 to $2.10,
Suitable for many mnovelties. Mermod
Manufscturers, 147 West 40th  Street,
NHew York

ELITE ﬂnlletlion of business plans, con-
tains 127 tested plans and scores of formus-
Ins. Start own business: home. office.
Particulars free. Elite Co., 214 Grand 5t
Mew York,

lap PRD?IT.'.HLE Mail order and loeal
plans. Ollbert Bupply, 5-FP West th,
New York

POPCORN Machines, used Burch, Long=
Eakins, :I::Iun:bnr caramelcarn  eaulpment,
geared popping kettles. Northside Mig,,
Indianols. Tows.

HE Your gwn boss, Amazing nrofits.
Nassau Co. . Winston-Salem, N, C.

DEFENSE Construction brings new orol-

I3 expert=. Morridaon Schoa
1t Horth LaSalle. Chicago.

MATL Order business Is your opporiys
nity, Many bexin small now esrn thou-
sands yearly, Mo personal contacts, bound-
I-:'::Estll;jffl.gn.l ﬂ:ﬁuﬁ»‘géﬂ rﬂ.umemrli
B elp c ; ¢_brings
viluable booklets, MNone free, B. Breniser,
237 8 2lst. Philadelphia,

FHBF‘!TS From your business, Own and
operate Adams 1l gum vendors, We help
finance. Details free. 0. V. Corporation,
d3M West 46ih Bireet, New York City,

BICG mlwrl',uhulﬁ for mm!wmmt and
financial independence. Wetzsl, Valhalla,
N Y.

WE Buccessfully sell inventions, pat=
ehted and unpatented. to us. If yom
have a practical. useful iden for sale,
Chartered Inatitute of American Inven-
tors, Dept 4-C, Washinmton, D, O

CHARTERS: Dslaware: best, chrapest:
free forms, Colonial Charter Co., Wil-
mineton Del

_ LIQUID Marble Marvelows, colorull
Brushed, molded, spraved. Rubberlastie

molds| Compoaition floaring! Partieolats
ﬁﬁﬁmﬂnrhltlzlu Sorviee, Edwardsville,

BMALL Capital staris “route’’ coin op-
sraled peanut, gum and amusement mas
chinis. Particulars  [ree. obbins Cao,,
1I41P DeEalb Ave., Brooklve, N, Y

" NOW—0Omly % dallr pavs for New Tork
office under vour own nome. Co-operabive
Oiffices, 1236 Lexington Avenue, New York,

£50, $100 WEEKLY Using sawdust, De-
talls !T%'r"' Clement. 843 Arlhur, Roches-

T,

WE'VE Earned moosey at home by mnril
snce 1517, “Independence™ complete plan,
e, Thofmassson's, H.Iu!:l_rhﬂlis_ MiTm,

OVER 10 Profitable, tested business op=-
portunities 25¢. Easy to operate, G710
Ave K. Houston, Texas,

EXTRA—Exira—Bislness partmer want=
&d for mew furnace applianes. Leéss coal
nnd nshes, more heal, Hept cemoved from
smoke. ImDrovemeont on present [uriaces,
Needs only one fueling dnily, Address Box
146, East Pittshurah. Penna.

INCREASE Your ecarnings In a business
aof your own, with all the trade ¥ou can
attend to. Hecome a foot correctlonist and
in o few weelts entn big lncoine 19 secvice
fres—not medical or chiropody, Easy terms
for home Lraining, 5o Merther capital needs
eil. no goads to buy, no agency. Address
Spencer Syvatem, 576 Back Bay, Bosfon,
Mlaas,

CABH For butterflies, |nsects. See Sin-
clair display pdvertisement page 124,

APPLIANCE Servicing. Complete il-
Iystrated course, how to met business, eote,,
nll phpses covered. Send for free litera-
ture, Christy Supply Co,, 2835 M. Central,
Dent. 101. Chicamo.

“PROFITS On o small form ean be
o get my information,  25¢ celn.

D 1. Box 30T, Bellefonte, Peong.
F'H.I'.‘H Information. Make big !nnumz

your own business with small candtal. Also

?‘iIEI'II‘.& wanted. Immig. Bex T62, Miami,
n,

OPFPORTUNITIES In mplastics, Lisuid
marble,  “Snow-white,'™ “tinted,” *mot-
fled. ' soful, practical, etonomical, Col-
orlul somposition fooring. Lifetime wear,
Low cost. Simulnted robber molds, Mnke
vouur own,  Profitable.  Literatura free,
Commpo-Tex. 826 M. ffHth.. 5t Louls. Mo,

OPPORTUNITY Knocks. My Instruc-
tions. one day's practice. phone number,
and circulars offering  housewlves [ree
demonstratiop, astarts fine business dry
cleaning wallpaper. earpets, rugs,  ete,
like now, Complete instroctlons Bie down,
S0e Inter. Leander Curtls, Drv Clenner.
1018 Mary Streel, Houston, Texas,
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17 WAYS To mrke money, in home or
office, business of your ewn. Full partic-
g};f'rk: free, Elite Co.. 214 Grand Bt., New

“HOW “'l’r“m T5 obtaln canital Tolly

explnined, free partieulars. Btar Barvies,
Wapakonetn,

MAKE !llmr_'r' h'r mlll thl:r way we l:lu.
Fren  information. wood, P-1

Broadway. New York,

MONEVYMAKING OPFORTUNITIES

RELIABLE Men to operate movie cir-

Enrn
830,00 to 8100, Dl:ll weekly. Everyihi

for-
nizhed. Bailthern Visoel, Dept, PM-18,

2404, Memphis., Tennesses.
J HNSE:I BcntI-lnm outhoard m‘udu:lr
rs make most money per molor ;
Liberal marging and high volume per sale.
Start 4 boat and mobor soles and service
shon, Mot necessary be on boatlng water,
Good territories
open,  Write for details. Jehnsan

Motors, Dent 40, Waukegen. 111

BOOKKEEPERE Make money opernting
new iden bookkeening service,

Raloh Les,

¥icksbure., Michigan.

UNEXCELLED D'n-nnrl.uml.lu. FPree lit-

erature,  Pitzallen iates. Box 18, Sta-
tlon J. New Yark
FREE PFolio

Hunuymnlnt oppartuni-
ties now ready, Hub Spewin é’
1ah. M. ¥Yakima. Waahinn:mu i,

SBINGLE-INOGREDIENT Formulas. No SELL By mail! 100 moneymaking oppor-
manufaciuring! Information free, B. Kin- | tunities free! American, #081-P 6.':.1'1’
ford. Wavne. Penna. t Orange. N, J

PFOOLPROOF Rubber, mold maoking,
mlaster casting. tremendous market. large
profls, 24 page lnstructiive catalogue {ree,
Flastic Arts. 711 Neelv., Muncie, Indiana.

WE Help start you in bosiness, furnishe
ing outfits and instruction. operating
“Boecialty Candy Factory™ home. Mens
women, opportunity to enrn good steady
Ineome, all or spare time, (Our X2d vear, )
Booklet free. Ragsdale Candies, Depr, 4,
Enst Oranec, W, J

SELL By malll Books, novelties, bap-
gnins! Big proits!  Large catalog freel
Elfgo, B-4H North Wells. Chicago.

PLASTEX Industries offers !ndustrious
men on oppartunity to start o business of
their own, manufacturing art goods, nov.
rllies, souvenirs. eto,, in Plastex and mar-
ble imitation. 5¢ material makes $1 arti-
cles, Hubber moulds furnished for speed
production. Small [nvestment brings big
returns, We are pow placing big chain
atore orders with manofacturers, Wrike
for interesting booklet malled free. Plas-
Lex Itl-dthl'lH. Dept, A, 1005 Washington

Ave. New York. EhT

WILL You give us 6% fOrst &000 you
make?  Afternoons fresl Waork  home,
51.000 monih reported J{exceptional—Iull=
tHmey, Ezxpect sorprise! Box

ntional,
1240-B, San Bernardine. Calif,

WHERE To buy ot lowest wholesale
prices,  Informatlon free, Yorena, Bax
P-11% Bavonoe, N, J,

IMVENTION Finance Magnzine, 80-0

Wall Bireet., New York, Importent par-
Hedlars free.

DO You wnnt agents for your proposi-
tion? Your ad In thiz space will place your
messugy belore hundreds of men seeking
fast-selllng products, My folder “How to
Secure Agents,” Is fAlled with proof. T'Il
gladly send yau & ¥ frew. P. W, Johno-
son, Mapnager Classified Advertising. Pop-
ular Mechanics Magazine, 200 B, Ontarto
5t,, Chicnga,

OFERATE Mall arder business at home,
Details dime. Mnaples, 3418 South Marsh-

field. Chicamo. Illinals

OWHN A cash business? No selling. Op-
erate “Bliver King™ ven . 8305 up.
Free {natructions, n:utmru.uc. HT2-A Fl.:?-
lerton, Chicago

SUCCEED With vour troduools,
sell them. PFormulns, Processps.

analvees, Catalog Iree. B,
Winshington, [+

I} Payving business silvering mie-
rors. plating autoparts. reflectors, hilew-
cles, throam fixtures by Iate memud_
Free particulars and proafs. OQunmetal
Co., Ave. H, Decalur, x

Make-
Arcurate
Thaxly Co.,

MAHE Money growing Chrisimas trees,
Imatructlons 250, J. ClHford Hoskins,
Raoute 5, Pontisc, Michizan.

“BIG Hnih. Many money making oppor-
tunities,  Dime. Heo, 35313 North Luna,
Chigaga. :

YOULL Like resiivering mirrors, table-
wiare, making chipped gilass nameplates,
slgns, - Write Sprinkle, Plater. 87, Ma-
rion. Imdiana. PRI,

MAIL Order spare-time of IuLl-llme
business enterprise, Gather, “edit”
sell nmmes for ndvtr:mn. "Detalls 11'4:e.
C, M. Bchroeder, 58 West Washington,
Chlrrmu Ilinnds,

TLUCKEY 13 Collcction of now tins 100
Brewster, Enstport, Maine.

WIN Money! Prizes! New mnust bul-
letin (10e). 4TIPM._ Sebring, Flarida

OOLD Mine of monsy making BeLrels,
BA pages, 25 cents, Charles Biesrer, Rmil=
road Street. Ironton. Qhio.

BMILLION Articles. Bay wholesale. Val-
unble directory 10e. Ideal Ssrvies, D-I,
Fark Ridee, I1L.

MAILORDER Opportonities! Soend name
poalal. Behroeder, 803 Wicconain, Pearla,
Tlinols,

LEARYN Battery trande. Re-bubld auto
and farm bBatterles. Write Home Oocupa-
tons, 5%, Paul, Minnesotn,

FUN And urnnr. for amsteur car I:a:l'.dunLl.h
Easy cony work, Oomy-Ads, Arevie, Wis,

MONEY RMaker mallorder bDusiness.
Bairs, plans., Copy Keystone Money Maker
I0e. Morris Co., PM2534 B0, drd, Phila-
delphin,

MAKE Caramel corn. candy apples, bar-
becue sauce, salted peanuls. All cecipes
}??J:LW. Zehnuder SHales. Phillipsburg.

CASH In on your spare time. Head
“Mail Trade” magazine. Yeou gel every-
thing: “‘moneymaking™ ideas, plans. busi-
ness schemes, trade secrets, tios and arti-
clef—oppartunities for evervbody. Keep
nosted. Bample copy 10c. Langley, Pub.,
611 Roscoe BE I::'hing.m

TWENTY-SEVEN Monevmaking publi-
catlons, Compreliensively catalogued. Op-
FIEII‘I.I.III.H? Bonk Company. Flushing, N, ¥.

SPARE Time money. 25c nuto expense
brok, Bo. Your auto servicers buy for cus-
tomers, Maver, 205-M Collins Ave.. Pltts-
bureh. Penna,

YOUR Name on 5000
2%e. Get [ree sambles,
lore [rom all over world.
46th, Brooklvn. W

1100 USES For waste. I5c. Satisfaetion
guarantesd, Box 487, Hollywood, Calif.

POPULAR MECHANICS

malling Jists—
rtuntties ma-
asletn, B-8i61




CONVERT 0ld lawn mowers into eleetric
posls mak

CHEMICALS, Laboratory, glassware, sp-

i3 fitnble . Bend 3¢ for catalog CPl. Blo-
™™ Commete hane 3100, “Whetier | logcal Supply Company. 1176 Mi. Hope
Memhanute, 5t. Petersburg, Fla, .ﬁ.'l'l;ll-'lﬂ. HRocheste e T e
CASH for botterflies, insecilz. Bee Sin- ECTROSO0 emical
elair ﬂﬂg_lgu- advertisement page 134 analysis $2.50. Eutting Sons, Campheil,
EARN Extra money 'wlth trpewritor, 26a | Callfornia.
caln  brings  eopyrighted  instructions. CHEMICALS In_6¢ quantities. Catalog
Joseph Weber, 2541 West Gird Street. Chi- E{.'. Fleischer's Laboratories, Medflord,
CARD.
Hl Funny for money. Write eartoon PII.EE:—BI: lst of hel'nt‘ul books, Pop=
Comuolete instructions 285c. Ulsh | ular Mechanlés Press, 200 E. Ontarlo BL.,
Euud.ioa BBIE Wrightwoead, Chicago, Chicago.

easily. pleasantly with
Write Fame-$

MAEKE Money
rondside it-nd.
Lathres, Calif

GET Bquab checks weekly, Eve-opening
poultry guide free. Rice, Box 639, Melrose,
Mass.,

BELF Employment. Valuable instrue-
m{m’uﬂma, Homecruft Aris, Em

MOULDS, Guaranieed, for casting toy
snldiers, Indians, trappers. warships. sink-
er moulds, 244 kinds, Send Se for illustret-
ed catalogue. Bend $1.00 for larme samule
mould, Henry C. Schiercke,
Ghent, N. ¥.

BEE A professional scrapbooker, Big fees,
Unlimited opportunities. Can be done at
home. Mo competition, Mo capital necded.
Write Lo Berapbookers OGuild, 50 Park
Flace. Mew York, M. ¥.

WILL You mive us 5% first $600 youo
make? Afternoons free! Work home,
51,000 month reported (exceptional—full-
time). Expect surprise. Mational.
1240-A, San Bernardino, Calif,

WHOLESALE Sources, 500000 articles,
;:E'E %l#:m Muoywoode, 1107 Broadway.,

MONEYMAKING Idess—Latest books—

Bargain catalog free, Fopular Mechanics,
33 Bt Clair, Chieagpo,

FORMULAS, FLANS, ETC.

10,000 MONEY-MAKING Formulas, reci=
5. Secrets. th- m.ont anything. 934
page Lllustral book, $1.50 postpaid or
0.0.0, tl'wcim £1.85), Gntnlna Aa. Adums
Brown Company, Chestnut Hill. Mass,

MAEE Fast m:'LLLn# products. “'Chemist
Approved Formulas," Catalog free. Hem-
ico, 12-N, Park Ridge, Illinolks,

THAXLY Formulas. processes. for suc-
ersslul nrndu:r.z Acclurate analvses. Cat-
IJIII‘E_ free. axly Co., Washington,

sell ¥our ﬂr"nnrmmulna - h“ﬁugw:ehmtmd
let free. Elite Co.. EH Grand St. New
Waork,

FORMULAS—AIl kinds. FReal money-
makers, Lowest prices, Ootalog free,
ﬁ]l.m'tr Formulary, 108-FPM. Niles Ceonter,

SINGLE-INGREDIENT Formualas, Mo
manufacturing! Information free, A, Eln-
ford. Wavne, Penna.

FORMULAE — Lateal. Analvais,
Literature  free, Bcttm't. ‘!:m:lu.-er:rh:;
Building, Chicagpn.

NEW,. Money making formules book tells
how Lo go Inte business for voursetl. Bend
for free details. Popular Mechandes, 200
E Omntario. Chiches.

T BOLVENT Dﬂ Inr l:‘!t-n-nimr ns, pls
(fAshing tackle} L0, t!b]:em,
Aldrich South, Hln-nuwllﬁ Minn,

CHEMISTEY

FREE! Catalog chemicals, laboratory
supplies for students, new idem chemical-
kils, apparatus-outfits. Bclentific boaks at
discounts, telescopes, microscopes, biolog-
Ieal needs, photographic chemicals. acales.
Write Winn Mig.. JEI, 1IN W. B
Bt.. New York.

E Catalogue, Chemistry,
ony.  blology.,  microscopes, A0S,
Trucey Laboratories, Evanston, 'F]Hm:l-s

MERCURY—C.F., A.D.A. specifications,
%2 Ib, postpaid. Pure-Lab Company. Nor-
wond, Massachusetts.

HANDROOKE For Chemical Experimont-
ers, hundreds of experiments. llustrated,
B0, ent booklet 18e, Free catalog,
gﬂmdjnx Belentifie Company. Heading,

{18a]"

FREE Chemistry catalog. BSupnlies at
Bel ulp complete laboratory. mkit
E{:I:ent ¢ Corp.. 397P Bridge 5t., Brook-

Spencer,

tols,
4741

mi:m"rniﬂ
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HELF WANTED

CALL On sorvice stations, factories. re
taurants, busi professlons; with Ir'tf-

usinesses,
tered mdvertising unll'-m'ms shlirts,
siits, ete. 100 atvles, Exclusive fentures,
Bir advance commissions, Free outfll
Tonos, U-7. Rochester. Ind.,

PERMANENT Representative wanted for
Hoover uniforms to call on restaurants,
hotels, beauty parlors, doctors. nurses
others, Excellent incoms. Leads furnished.
Egninment free, Hoover, Dept. PE-100,
251 W. 10th. Mew York

I WILL Give you 36.00 worth full sized
packoges of food products, soaps, ete. frep
If vou agree to show friends and others.
Amnzing spere time money making ﬂpgb
tunity. Write Zanol, 2244 Monmouth
cinnati. Ohio.

BIG Mopey iaking orders: shirts, tles,
heslery. underwear., pants, jackets, eweat-
ers, uniforms, ete, Sales equipment [ree
Expeérience unnecessary. Nimrod, 4912-BG
Lincaln. Chieamo.

EBTEADY Wark—Oood pay, Relluble man
wanted to call on farmers. No experience
or capital required. Pleasant work. Home
every night. Big money every day. Won-
derful pew proposition. Partlculors free,
Write McMess Co.. pt. 484, Freeport,
Illimods.

HOW To get the job you want] Com-
plete plan 25¢, Edmar Publishing Com-
pany. Hox M-245. Baltimore. bd.

EARN Spare time cash. Mnke simple
deliveries and eollections for me. Hansen,
Box 6l. Albert Lea. Minn.

AGENTE WANTED

AMBITIOUS Behool senlors—8ell elass-
mates the “tops" In gradustion name
cards, Lowest prices featursd today. 357
commigsion. Free cards, Asencies going
like w]ldl].l:‘L Hurry!l Crafteards. Box 235,
FPittsburgh. Penna.

ETART Your own business selling fa-
moits Johnson Bea Horse outboard motors.
Small eapiial reguired RILY

fu-ud territories open. Liberal protection
ranchise.  Write for full information.
Johnean Motors, Dept. 40 Wauk I

&rs, uniforms, ete,
Experience unnecessary. Nimrod, 4$023=-AN
LlnEﬂII'L. Chicaro.

STRANGE Chemical snnnl:e ﬂmu: wall=
paper like magic. Banlshes hous ﬂ.'nln1
drudgery, Sensational seller. Samples sen
%;‘.ﬂ.ﬂ. Ruah name, Eristee, 125, Akron,

0.

HERE Are extra dollars for you. Make
money in your spare time, Turn odd mo-
ments into sash Earn exirs weekly In-
come quickly, easily. Hundreds of differ-
ent offers fo choose from—all legitimate,
wrll established companies, Roegardleas of
where ¥ou live or what vour inteceats are,
there 1z something here for you. Big newsy
monthly magazine tells how, MNext @ is-
snes free as Introductory offer to win new
friends. No obligations now or later,
Write tnduy for this -.-.:lnnu.ng nuhll.ta-
tion. posteard will Address *'What
To Er:!! L Bm a1, 1&! N, Michigan Ave,,
Chilenen, T

SELL Bt-ﬂ. Brite.
e ts. Johnson 5

REVOLVING Adver cotorful mo-
torless window display, Adapted for every
business, Sample $100 postpaid. Geller,
1532-FP_University Avenue. New Work City,

AGENTS. Past seller, everybody a pros-

15¢ minss cleaner.

Bix
ty Co,. Brookp

=119

pecl. Big oppartunity, p-ermu:m digni-
fled. Write today. Smith 5 Bo.
3rd, Louisville, Ky,

SENSATIONAL! Amazing! Low priced
shampoo, Ham-

Big profits. Fast seller.
%Ig ]%I'.lc. Eldore, 209-G Madison Ave., New
TK.

YOU'LL Like resiivering mirrors, table-
wnre, making chipped glass nomeplotes,
aiEns,  Write Bprinkle, Plater, 138, Ma-
rion., Indinna,

AGENTS—Eell §1.79 Nylon hose for only
¢ In combination. Amazing hose Euar-
antee against holes, snags. and runs ar
replaced free. Hose for personal use given
with large gutfit. Rush name and hose
size today, Wilknit, Desk BO-37, Green-
fleld, Ohio.

FREE Water and our copcentrofes make
T2 products, We supply labels. botiles.
Enormous profits. Qualce. E-20030 Rus-
gell. Detroit.

MEN--Women {Catholic) sure seller—
big profite. Dime brings sample. Minke-
mer, 414 Empire Building, St Pelersburg,
Florida.

BELL New_ used clothing from home,
nuto, store. en's suits TTe, leather Jnth:-
ot 99¢_ top-coats 360, dresses 20c. ladies’
conts e, Other bargeins, Gnu-l.w free.
HNational, €36-M East 31st. Chicaso.

HALLOPING Ivories '=—MNicknamed by
salesmen, IS really hot! Plenly imme-
diate - repeat commissions. Every retailer
—service station wants if, Hurry! Uni-
versal, 2373 Diversey. Dent. O503. Chicago.

MAKE Easy money visiting friends with
display of gorgeous dresses, Amazing val-
ues. No lnvestment, experience. Bamples
free. Harford. Dept, T-343, Cincinnatl, G,

AGENTS! Men's sult,u BB!:. pants 23e,
bunml.u 4%, lndies' 2fle, dresses 10,
? barsaing, Eu.l.ilu free. Portnoy,
66-F Roosovelt. Chicago,

Women to sell leather gloves di-
weirers. Women's eéap n and
ml:‘n Men's and women's pigskin. Lib-
eral commisaion, Excellent gualify, atirac=
tive prices, Write for particulars. Gerald
‘R‘_ln;gm. 308 East Main Street. Johnstown,

HUGE Frofits In 1841, Perfected sslf
starting cigmr lghter, Mo flint or friction.
Lights in wind, Bample lighter with can
of flufd and sales pian 3%c. New Method

. Box PM-%), Bradford, Penna.

Hﬂ'ﬂ' Adju-ltnh!e socket wrench—Grip=
tule, Halds and drives bolls, nuts, screws,
gndgets. HRepresentatives write Grintule
Mie Co. Annapolis. Maryland.

BELL Automatis burglar alarm, Mo wir-
ing. Prospects unlimited. Clenerous com-
missions, Firex Corporation. 530 Bouth
Broadway. St. Louls, Ma.

AGENTS: Good opportunity selling
leather and plastic advertising specialties.
Eriewaldl Specialty MIg Co., 502 Park
Ave., Oconto. Wis.

4457 PROFIT. Year round sellers, Naol
sold in stores. Agents, distributoers geb de-

tails, Hub Bpecially Co.. Box 1005, M.
Yakima. Washington,

BELL! Sell! 8e&lll Bizx paper pocket
envings banks, nmmu 25c. thirty for
S1.00. Sell for dime sach. Bend coln or
stamps. Builder Umm 443 Ashland Ave.,
Buint Paul, Minn

clenning t:r:r-sr..lls age: bleach
egallon: glass spr oni hand soap 3o
nuund mlnuul Dlin and other fast sell-
era.,  Western, 401 Olimax Eldg., Cleve-
land. Ohio.

DON'T Be a job hunter. SIArT y04r own
business on our capital. Mo hard times;
no lay-offs; always your mm boss, Hun-
dreds average $3.000 to 85,000 annoal nn-'lu
year after year. We uuuﬁ]:l slocks, equip-

Belling experience Unnecessary to start.

‘Wonderful ocpportunity to own pleasant,

dignified. profitable business backed by

wurld w.Idar Industry, 'ertl: Rawleigh's,
U-PPM. Fresport. I1L

.BE:HOOL Benfors—Sel] graduntion cards,
America’s largest. fastest selling display,
A% comoilssion. Free cards, Unlversal
Engraving & Printing. Box T45-M. Pitts-
burgh. Fennn,

BELLS Like hot cakes. new Inundry soap-
flukes, perfumes eclothes, lastingly when
washing. Territory given. BSunset Lab-
crntories, Lynbroak, New Warlk.

AGENTH ‘i'l’nutud. Bell hu.alnm cnrds—
1 per 1000 l—E1.60. Commission,
;rveetcuta. Dﬂlii[‘ Card, Stapleton. New

ork,

MONOORAMMING .autélgnhl.tm real

money maker., Write for s . Inker=
national Co.. Box 9340, Philadelphin. Fa,

NEW 1841 ﬂ'npnrtumtl!u. Fhospholens
pack o

TAGENTS Wnnbﬂd. Sell vanilln fAavoring
powder. Nonalccholic: Package 100, make
4 oz bottle. Box &3, Bath B‘-ﬂch B,
Brooklym. M. ¥.

SILVERWARE Cleansd instanily. Sim-
ply dip and dry. Amazrng demonstrations,
Evervone wants It. 3007 profits, NuFrocess
Eleaner, Dept. 98, Aurorn. Il
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AGQGENTS: Palnt. dollar gallen. Formula
50¢, Omenr Shults, Bulllvan. Missourid.

MORE Money with salesboards, John-
um 5. Box 114 Woverly Station, Baltimere.

AGENTS Opportunity that have inven-
I.l-om National Employment Foundation,
Marietta. Ohio.

Bl STARTS VYou i(n businsss selll
men's tles, ready tied Slvde-On ties n
boxed novelties, 'er.l.e today for descrip-
tive wholesale catalog, free sample ma-
terinks, Philip's Neckwear, 20 West 22nd
Bt Dent P-8, New York,

HEW! Just oul! Posilive necessity fof
oVETY nu‘bllc tollet. Taverns. restaurants,
hotels, etle. Buy on sight, Ppst £1.00 seller,
Ea.mnla She. Information fres  Hodson,
B0B HEast Monroe, Sorinefleld. Tllinois.

AMAZING—Elrctric indicating _lroning
!t-;.!ltth. Ifof-B6-EBiee, Mt Washingion,
a.

BEAUTIFUL Hand-made patriotic em-
blems! Sample dime. Marguezp, Apartado
1176. Mexleo. City,

START Life-time, repeat business, New
product, Exclusive franchise, 31.00 profit

every $1.20 sale. Literature free, Therm-
alab, Peoria, 111

AGENTS — Men, wWomen, migsbers,
Send Im' orice Hlst and smm Agents
Bupply Co.. 1017 - 7 Street, hluzl.m.
D c

AGENTE—Merchants, sell genuine in-
laid frames—new on market. Literature
tree. Fotofram. Riverhead, N, ¥,

EARN 510-815 bieg
woldlike ufun fetm?&dlﬁgpilg.tmel [wumnl_'.

Free samples, Hurry! Modernistic, B-3000
Lineoln Ave. Chicago.

BELL Sound repeat ltem. always in de-
mand. Necktles th w,-.. N':'I.' ka
Inbels, Large profits.

swatchea, detafls. Di.h.fﬂrl.h IH-P ?I.!'th
Ave,, Bew York.

SEAL And save cracked motor blogks—
rl-dlﬂ-l.dr;;-bo%}m. ?nn;er,rsrm:a, milud
compound, uaranteed. e sample.
“Grafize.” Poorin. Il

$50 EXTRA Per month, moncymakin
home opernted business. Formula an
comblete instructions s1.50, . 8mi
ZH02A West Hebert. Bt Louis. Mo,

THOUSANDE Money making opportuni=
ties. Bamnples, Dnltlc-ulv.ﬂ 25e,  Levine's,
E‘“ 15-X, Boulevard Station, New York,

WHY Pey more? 100 blades Z4o. Side-

lineé merchandise. Free catalog. Mo sub-
stitutions, Jay Arr Bpecialiy Cao,, 150
Christopher 8t., Box T, New Yark.

EARN Exirn money selling personal sta-

tionery. everyday and Easler cards. De-
seriptive circular free, Heather Greetings,
Dent. 41. Boringfleld, Mass

FARCY Greeting nl.'rd.'u. Samip
Henderson. 716 5. 4th. Mavwood, :l]],

GOOD Sldeline for printing and adver-
tisine salesmen. Decal n name plates
in small guantities, Oreat demand. Also

ITree.

E

HA.H‘DF.&.E."I"EIBE Epﬂ:tﬂ.lllu hlre agents
reelf. Free ljernture.
I:Hlberl. Eum:!! :.-F Wut Hth, Hew York.
AGENTS—200% Profit selling gold leaf
m'IL stores lnd offices, h les,

Metallie Letter Co,, 438-B H
ENGRAVED Wame piabs uumbem
signs, ete.. easily sold, profits large. Bre

Bros.. Winthrop., Mass.

ot Diatirik BUtOBATE Tefeeibre, By
tles. bathroom fixtures by late method.
Free particulars and proofs, Cunmetal
ﬂn.. Ave, M. Decatur. TiL
GENTE — Opportunity make money;
bu-ul containing Iﬂ sucoessful business
plans: home-office: send far free intro-
ductaty Ii-untlaL Elite Co.. 214 Grand 8t.,
ew York.

AGENTE—To mall our lterature, Good
profits, Home  business. Maywood,
1108-1107 Broadway, New York.

HIGH-GRADE SALESMEN

COOKWARE Men, Leading manufac-
turer of cold-rolled heavy alominum ware
for health cooking has openlngs for men
who can sell and handls men Exclusive
lines festurine temperatiore conirol and
mineral and vitamin savings. Permanent,
exelusive tories, Direct sales exmperi-
ence helpful, n!lnummnu avallable tu
qualified men nced hame dem
onstration ulljnﬁr er!.e Thn Kluhcn
Craft Company. West Bend, Wisconsin,

REVOLUTIONARY
Thousands pr

invention,
mpects  overywhere.  hen
ax  S100.00-5150.00 week.
trinl. Sells ltsell, Orders
factory. Protected territory
aviilable, demonstration offer. Bales-
manager. 440 Lincoln Ave., Dept. R-818,

Chicagn,

BALESMEN—Wagon jobbers, Sell IiFII!-
ors. Profitable emmtzr enrd displays and
fast selling 10e eosmetle line. Exclusive
territory. ‘Write guick. Peerless, 1802
Duuiler, St Louls. Mo

ADVERTISING Book malches, Amer-
fea’s largest mamufscturer of union label
book matches. FPast selling line. Larie
sales producing kit. Bample matches,
Comuplete cut catalog, 13 coler combina-
tions makes selling easy, Commission in
sdvance. Buperior Match Company, T30
Greenwood, Depl M-3. Ohicagn,

SELI, Complete line evervday business
necessities—over 2.000  items. Lowest
prices. Bents competition. Oommissions
ndvanced. Experience unnecessary. Bam-
nles free, Federal, 301-J Bo. Desplaines,
Chicago,

EVERY Business must buy. Printing,
ndv, specialties, book maotches, tags, pric-
loe seis. ete. Take orders for the ploneer
linp—1000 necesxity iberms at 507 Brics
saving. Free 407 advanced com-
mission, bomus. Experience WnnecescpPy,
Outfit free, Willens, 2130 Gladys, Dept.
43, Chicaso,

New

MAN Wanted—Oood pay [or steady
work, Manofacturer established over 50
years needs a few steady and trustwnrl'.hr
men with cars In certain good loca
There may be a locality open right- where
wyou live or near you. WIill finunce respon-
Elh'hr r:nIm with complete stock of mrnn-
, farm and home necessitl
.'mu mur when sold. Might lttﬂ.cuw:
propoaition. Produets well a.Ev on
rudio—big help to success. E:!!lng experi-
BNEE UARECESKATY.
JIT_'uI. No lm:mkw ar IH ml
or no-investment affer, eon
Co., Room "l__l"-l_'._‘.-ﬁﬂ-. Winona. Hl_n_unun 8
ADVERTISING Book matches—World's
lnrgest “‘direct selling' book mateh fne-
tory offéers advanece earnines ealllng
an every tvpe of business, Exnerience un-

necessary: full, part time, Low vrices for
high oguality: auick deliveries. heln you
met orders, Good repeat orofls, Fres kit
instructions. Matech Corp. Amerlea,
341 West 48th Pl Dept. E-<3, Chicazo,
EElii.L Pl?ratdlﬂjntﬂ I:n'[Lu.ll-u'n.li.HI!El.ﬁnﬂH.
Dirac n ompa ORAIL,
Bt. Louis. Mo, e =

PATRIOTIC Plaoues =sell fast durlng de-

fense program. Sample 2%c. Brysn. 313
W. 4Ind. Minnea L!Ilm.
ATTENTION. new  discovery

Merchanls waliing,

Hobkins. Minn.
LAYMON'S Merchandiae, Kittrell blades
hosiery, ete. Exclusive territories, Kittrell
Acdkley,

l!dl profits. Whiszs,

Company, Factory Distributars,
Iown,

AT Home, your own manufacturing bus-
iness, making popular $1 noveltles. Cost
F¥ouL e ta 1sc. Evervihing supplied. Write
So-Lo
Ohio

Works., Dept. T-841 Cincinnati.

GET In Ehe *"hig money."*
alized publicity—Iin

Offer person-
own medlums and
other ad-propositions. Start right away,
spare. full time, Grow e mrmmnl_'r Fine
incame, real independen Freo clreular
My Qame I8 .ﬂ.ﬂ.l.rertininu" describing ™
different modern ideas—each your private
enterprise, T-Il!'lt'!.'l'. 631 Rosgoo St.. Chi-
cago,

BIG Commissions—selling to stores cel=
luloid pricing tickets, metal shell moul
ing. To restavranis. meng covers, sSIENs.
P, Pricing Press. 134 White St New York.

BEASIDE— Mm.l:l.‘l.lﬂn {l‘.u: mir for offices,
stores. homes, Portable eaulpment. Cost
$12.50 to $17.50—Profit §87-812, Halecmen’s
year around mld m.11:|ru| Nntlum[ Devlces,

Ta Eaat ‘i\’ac |:r1. L=1, Chicago.
MAKE =l1 meney sl:r!llin: Chestnut
chicks. Profitable side line for routemen
of sdlesmen, with car. calling on farm
trade.  Illinols’ oldest U.B.-approved
hatehery. operating entire year. Liberal
commissions pald promotly. Free tialio.
ﬁ“ﬁlﬁ:ﬂt Hatehery, Box 117, tout,

CHANCE To build ruulnr Ineome ol
taining customers for h rrld'u smoking
tobasen. Onee uaed, r:bn business as-
sured. Sample kit provided Pleasant
waork, e, fo M. J, Conway. Inc.,
Gap, Peona,

NEW Specialtv—8ells every business and
professional man. Four 815 sales dally pay
T80 weekly., Farrell cleared over $1.000.00
monthly, Write F. E. Armstrong, Presi-
dent, Dept. PM. Moblle, Ala,

- BELL Printing at cut prices. 2,000 busi-
m‘g“hf 3&2“‘ = | ness cards $1.50: 1,000 envelopes or state-
o DOBban), MRS, ments. ete. §1.75: 25 printed sales

LOWEST Prices in America. Pree sam- 601 1,000 process em cirds 1.50;
nled. MNew sivles. Absolutely beautilul, 2,000 two-color Inbels, free holder £1.50,
Window sign letters. Atlas. T84l Halsted, | One-third comm. outfit,

Chicamn. Prig Co.. 189-F W. Madison. Chicago.

WE Pack ucts under your label, MAHE Maore money selling Red Comet
Cleaners, [ products, ete. Blg profits Fire cunlml Pruducu. Write today for
low prices. Samples free. Besteo, 5007 free facts. ed Comet, TH Comet Bulld-
Irvine Park, Chleago. ime. th,t!le-hun Colorada,

BELL 1841 Tax records—Every type bus- CALEND Koveltieas, matches. Cam-
iness. Hume profits. Records Co.. 2628 N, | plete line. Full commission on well rated
Irvi Minneapolis, Minn, ascounie, Bonus, Friede Advertizing

AGBNTB: Smash ®o Drices! Bantos | Sfrvice. Eau Cloire, Wisconsin,

ool e b. 4-of vanilly 8lkc. Raozor MAN With car to cover retail spore raute,
blades 1l:l Iur S“:r:. 1] atlm :h.ewln]: q&m Openings in almost every locality. Handle
12e. 150 r bargains, Premiums. orders for nationally known manufneturer-
pericnce unm: ry. Carnatlon OCom- | lobber. Average 507 commission.

pany. PO, Bt Louis, Ma, Permnnent proposition

AGENTS Make H'iu m'uﬂu. on _food
products, bargain whaolesals
prices. Rush pame for t:rlll. outfit offer.
Ho-Ro-Co. 3810-U Dodier, St. Louis, Mo,

CALL On service stations, New item,

necesalty. big profits. Enipp, Long Beach,
California,

income at onee,
backed by nltlm:lnl mdvertising and full
cooperation of home and bronch offices,
Bales experience desirable but not neces-
sary. Right man ean get qnl.h:h! ld'ﬂ.h.t&-
ment and chance to onera wn hig
wholesale busines, Write m]]u Fruid:ens.
i‘w%ﬂﬂ‘n Products Co., Dept. 10-J, Bpencer,
nd.,

AGENTS: Stamping names on pocket-key
protectors, Bample check with your name,
address, Ihc. Stamplng outfts. mblem
checks, check-fobs, name pintes. Hart Mg,
Co.. 303 Degraw Si.. Brooklvn. N. ¥.

SUCCEED With your products. Hl.h.h
Processes.

gell them. Formulas, Accyrate
analvses, Catnlog free. B. Thaxly Co..
Washington. D, C.
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JUBT 3 Bales o day pays you $12.040 to
§20.00 selling new low priced stool covers,
Bilps over any old or new stools, Restau-
rnnla. I‘Mlerns. drafismen, drug stores
buw. e#talls. Durable Cover BMIg.
Co.. Eﬂd ﬂllw:. 8t, Louis, Mo,

BTEADY Work. OCommissions weekly.

Bell trees and plants, Willems Sons” Nur-
gerles. Brighton, N. Y.

BLADES—Rig profts. Dest quality, Pac-
tory prices. Fostpald, Ace Bilades. Buf-
falo, N_¥_

EXCELLENT Owportunity :-c:l!l:mr our
complete line of brushes. Inrgest commis-
Alons, Write for sales 'nl‘-l.n "ﬁ'im Cirip
Sanltary Brush Company. 2300 5th Ave.,
New York.

EDUCATIONAL AND INSTEUCTION

LEARN A wood trade now. Big demand
for welders and mechanles. Comoplete prac-
tical courses in arc and acetylens welding,
auto and aviatlen mechanics, body and
fender bumping, soray nnml.‘l.nl metal

finishing, ete. Low rates r grad-
untion pian. Write today Iur bl.u lll:uutrut-
ed eatal Michigan Trade Schoal, 3758
Woodward. Detroit. BMich.

umun-mnsssmelua tralned
I:l'rM!ﬂl.'-ﬂ nurse! Learn quickly ot home,
Booklet Iru Chicage School of Nursing,
Dwept, K-3. Chicngo

CREDIT Managers, adiusters. commer-
clul [nvestigators and special representa-
tives for fnance companles, epe.. ore al-
wayvs in demand, Our course tralns you
quickly, “a.ruculu': free. Nebraska Fi-
nance Co,. Lincoln, Nebraska,

POPULAR MECHANICS




BOOKS Of all mublishers an advertising.
art, color. photoRraphy, engraving. print=
ing, offset. silk screen, journalism. Eales
management, correspondence, ete,  Trade
magnzines. Discounts. Lisits free. Com-
mercial Engraving Publishing Company,
MC North Ritter Avenue, Indianepolis.,
Indiana

NEW Owmportunities in eir conditioning,
Fleciric  refrigeration  amd Auto  body-
fender including metal work. welding,
ppinting. Many trained men earn up to
$315-850 weekly, Start preparing now. Get
free facts. Utilities Engineecing Institute,
1314 Belden. Dept. 113, Chichgo.

WELDING—Electric arc. Learn orofit-
able trade guickly through actusl prac-
Individunl welder Instruction st
bare cost of moterinls, Full particulara
free. Valunble welding lessons book S0c.
Huhnr:_]m“'ﬂﬂm: School. Baox  M-315,

’ N

WATCH Ropalring s steady vrofitable
work, Experis usually in demand. You
can learn watchmaking trade at home.
spare time. New original instruction sys-
Beript cngraving course  Included.
Write for Ires detalls today! MNelson Co..
500 Sherman, Dept, C-2001, Chicheo.

U, 5. goveroment jﬂb&. {.‘mmﬂme £105-
$175 month. Men-women, Prepare now
at home for 1941 examinations. Full par-
ticulars amd list of positions, free. Write
todny, Pranklin Imstitute. Dept. F3.
th:h:nhtr N. X¥.

“ASTOUND. Amaze, succeed with Super-
Memory! Write "D Info Company. Box
1133 E‘himt{:

MASSAGE. Hydrotherapy,  dietelics,
drugless therapeulica, chiropody, tought
by mail. Evans Correspondence Bchoal,
Montgomery, Ala,

DRAFTING, Lavout, blueprint reading.
Davison Tech. T Orand Avenue. Detrolt

BE Homebody. Head the parade. Go
places, do things free. Twirl a baton like
trick chamnlons. ‘re popular everys
where, Know how. §1.00 complete. Tedbos,
2385 Warren. Toledo, Ohio,

CLINICAL Laboratory technic taught in
your own home. Practice outfit supplied,
HBulletin free.  Imperial Technical Insti-
tute. Box 404-E. Elkhart. Indiana,

LEARN Figuring the new fast way,
FPrederick Smith, Consulting Engineer,
2410 Bernard 5t.. Chicago.

LEARN Big pay frade: in o [ew weeks,
Decorating. paperNAnEINE. ArRining. mar-
bling, slen and pictorinl painting, Catas
log feee. Chicago Painting Bchool, 109
West Lake Street. Chicago,

LEARN Auto mechanics, body, 1
welding  electricity, el I‘ﬂl.ﬂu. IJI.H
SBtevinion's. I0BA Main. Kansas City. Hu.

LEARN Telegraphy! Opportunities now
available to beginners due to new reilrond
retirement net,  Expenses low. Catalog
free. Dodee’s Institute. Hintt Ave.. Val-
paraiso, Tnd,

U. B. Gov't jobs poy up to 84D & week Lo
start. Get ready for next examinations:
railway postal, rural earrier, mall earrier,
office help and others. Froe book tells how
vou may ogualify, Write guick. Pallersan
Behool. Dept. P. M.. Rochester, M. ¥,

“"HOW To Draw"” shows by fext and
photographs how art s stodied in “life
classes’” contains numerous photographs
of artists models in varfous poses with
porrespanding  line drawings. Bend S1.
Foundation Books, 105M West 40th St.,
Mew York City,

MONEY In portrait :h:l:l.-ctll.'uw Progres=
aive steps teach you. 20 cemplete lessons
51.00. Harold I"i.rts. R. 3, Ypsilantl, Mich,

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERE

ADVERTISING Pluced il magazines,
newspapers U.8.A., Canada. Mexieo, Cen-
tral-Bouth-America, West-Indies. Lowest
rates. Free service, 54 page catalog free,
Haker Advertising Agency. A-180 West
Madison. Chicaro.  Established 20 vears.

ADVERTISEE Proftably: £15  reaches
5.000,000 Bunday newspaper rvenders with
24-word ad. Newspaper. magazine. mall-
ing-list ratchook, free, Chicago Adrertis-
iml: .H.grm:'\.r 0=-PA West Jackson., Chicamo.

“YOUR 30 Ward nd 25c—thres Lesues 50c
In result-getting mallerder and tw'bﬁ

monthly! Display The inch! (Sample 10c.
Collector-Dealer-Trader Magazine. 11
Clny, LaPorte, Ind,

ADVERTISE “Progreszive Mailtrade'"
Informative. interesting 68 page magazine,
Claaxified Je word neh £1.50. Capy 10c.
Tioton's. Moultcn. Towa

M WORDS, 108 Magazines 51500 Clr-
culation 6.000,000. Kellis, 1331 Spoflord,
New York,

hﬂ‘.’ERTL&E 24 Woards, 140 newspapers

Lista froe. Advertising Burenan,

515-;; Cottage Grove, Chieaga,

ADVERTISE—2¢ Waord in T1 ne'l.'ana'pera
§2.04. Classified and displny ads placed in
all publications. el TR wletie
direct mail campaigns, Outline propasi-
tien for ffee suggestions, EKirkpaltrick Ad-
vertising. 540 Morth Michigan. Chieago.

ADVERTISE: Newspopers., maegmzin
periodicals. lists fres. Fldelity Adve-ruu-
ey, JE3E-M Washington, Chicago,

LEARN Adveriising at home., Easy pric-
tical plan. Mo text books. Commaon school
education sufficlent. Interesting boakleb
and requirements free. Page-Davis School
of Advertining. 3601 Michizan Avenue,
Dopt. 3431. Chicamo.

INCH deLu advertisement fifty maga-
zlnes, year £15 Wood's Popular Serviess,
Atlantic City. (8. J)

FREE—Mew Advertisers Rate Guide, 44
pages. Includes evervihing Lowest rates.

H, Brown Advertising Agency, Mer-
Lha.h.-dksz Mart, Chicagpo.

BUSINESS SERVICE

WASHINGTON, 0. {downtown)
“"granch office. Hll]. relorwarded dally,
Hawkina Mall Service. 908 Fourtesnth.

REUBBER ETAMPSE AND OFFICE
BEUFFLIES

SUFERIOR, Cushioned, indexed.
limes 2A5¢c; three I5e: foar She: ak
£1.60. Slocum, 814 Bradley, Peorla,

lur:n

BECRET Investigation. Experionce um-
necessery.  Detective  partienlars  free,
Gearge Wagner, M-I840 Broadway, M. ¥.

FLAYS., STORIES. MANUSCRIFTS

PUBLISHERS Want bookleng mank-
scripts. Renseb-PM, 30 D'h:l.rr.'h. Ht'r York
City,

CARTOONING, COMMERCIAL ART,

BHOWCARD WRITING, SIGN PAINTING

ILLUSTRATING, Letterin
Bamplez {ree. Trapkns. 34
e, II:Llnmn.

HAVE Your own money making business,
Lenrn eshow card writing, slgn painting.
write  for  detnbls,  Begley  Specialty,
1473PM Broadway. New York.

FUM And profit for amobedr cArfoan-
ista. Easy copy work. Copy¥-Ads. Argyle,
Wiscansin,

PEM And ink drawings, 5S¢ sguare lnch.
Wesley Weeks, Heatchie, Lan,

. reasonable.
Tenth. Mo-

RUBRER Siamps—Name, :l.dd.tL'..'I aba,
Mewman. 483 Lelghton, Lincoln, Hebr.

3 LINES, Cushloned, 2Tc; 2 stamps &0e,
Stamoprite, Wauwaloai, W

3 LINES 25¢. 3—I6c. Sire limitede
ITx¥". Bamp Works. Indianapolis.

KROB Handle. cushioned. 2 lines 354,
3 . Btamp Waorks, Centerport, N. ¥

2 LINES 28, 3 Lines 3bc,
Auburn. Nebr,

Stamp Works,

TYFEWRITERS, DUFLICATORS,
OFFICE DEYICES

REBUILT Typewriters $10.00 up, stencil
duplicators £13.00 up. Free lists. Jorgen=
sons. 3218 Penn Morth, Minneapolls,

INCREAEE Busineas now. “Exeella-
raphi®® Rotnry Stencil Printer tenrints
thousands everything you typewrite, hand-
write, draw or trace. Col . 51995 to
§44. Terms. Ilustrated literature free to
business ar professional men. isburgh
I'ypewriter Supply. Department K-2. Pltts-
burrh. Penna.

AMATEUR Onrtoondsts wanted, Good
popyisis, Describe training. Box 1870,
Cleweland. Ohin,

PEN And ink drowings, Let us draw
your advertising and catalegue {lluestra-
tions, from photos. copdes or obiects. Best

an alr prices, Herl.]d.bl: Stadios,
1814F Oakdale Avenue. Chicago, I1L

MARCH, 1941

TYPEWRITERS, Adder., mimeograph,
multigraph, addressograph. Send for free
lisis of machines that will help you at
half price, Pruitt., 28 Pruitt Blds.. Chi-

DIZI'PLICA.TDR Make your own. Com-
plete instructions 2he.  Carleton Sales,
East Hartford Conn.

FRINTING, MULTIGREAPHING, MIMEQ-
GRAFHING, GUMMED LABELS

QUALITY Printing! Bl5x11 bond lotter-
heads. envelopes.  billheads, statements,
shlunlnz tags, postenrds, parcelpost labels,

500—%1.35; 1,000—%2.15. Merbert Hick=
man, High Spire-2. E'ernna.

1000 LETTERHEADS. Envelopes, G639
cirealars, §2 05: Emﬂ £0.45.  All printing
low prices, Samples. Ooodprint, Harrisen-

bure, Vo

500 83 ENVELOPES $1.00; 1,000—51.50,
Martin Printery. Box 421-A, ML Vernon,
HH) 615

Hew Yarik
TAMER,

BT Blzxll BOND Letterheads,
envelapes. 4 line copy $1.00, F. C. ©
HBox 903 Chicago.

5l LETTERHEADS, Bt-tmnh. hlll-
heads, envelopes—$1.00  each
Press, 408 Lakeview, Rochester, Ntw "l!':lrk

HAMME HI.'I'..L Letterheads, envelopes,
nll colors. 32 stvles tvpe. Free particulars,

Woodrufls', 217-A Lewis, Duluth, Minn,
FRICE. ﬂnn’i:e quality, Job printing
Atlantie, Box

that wins friends,
B53-H. Rock Hill ks
$1.00 POSTPAID—I00 Blhxll Bond let-
terheads and 100 675 envelopes, Henne=
ville, 907 West Rootevelb, Philadelphin,
PRINT Anvthing reasonable. List free.
Hamilton Press, 4341 P, Meade, Chicago,
5.000 PRINTED Envelopes §5.15 Econ-
Eﬂ'ﬁ}' Envelopes, 516 Wost 14th. New Yoark

Ba.mnlu.
B _C

FREE Printing buvers guids, save mon-
oy, Pidelity 300 Sixth, Svracuse, Ohis,
THOUSAND Dusiness cacds, 81,00, Oth-

or printing reasonably prieed. Enton Press,

1319 Main, Gardner, Kansas,
1000 FPRIKTED Letterheads, multi-
eraphed line message, ten  dollars.

1]
Cables. Norton, Hansas

LABELS. Stickers for profesaional, am-
ateur photographers. clubs, Bobbs, Wil-
lismsburg. Kansas.

1000 ENVELOPES.
ments, §2.50 delivered

a speclalty,
LaValle, Wisconsin,

P:I.‘Jn‘lhlt E.'d Laval
T BILVER—AI u- pummed labels, low
prices, Samples, Press, 184-M West

Wuh.ln.zlnn

1o BUSINESS $1.25 postpaid
Press, 111'1' Ehhuum Ghlcm: Il

50 TUCOLOR Shioping labels §1.25,
Stickers. Stationery. Labeleraft, LaCrosse,
Wisconsin

00 BOSINESS Cards g1, 15 1000 §1_ 65,

Presz, 110 East Leffells. Salem. Ore

115 H'.ﬂl:l.l BOND Letterheads, 100 en-
velopes, Both postpald £1.00. Evansorint,
44-N. Tenth. Reading. Penna.

BUSINESS !.'.‘l-rda Bic th.mr-mnd ARITILS,
Automatie. T8 Locust. Rochester, N, ¥,

1000 6x8 CIRCULARE $2.25: EW[I . 87.50
Pasipaid. Bamples, Voasacek Press, 16344
Monroe, Chicago,

QUALITY Printing—unsurpassed, Low
nrices, ﬂri.mnleu free. Fame Press, Lath-
rn.p' i o D T —

T HAMMERMILL Bond at new low prices,
Samples, Western Stationery, op "
Hansas,

M0 Ayx2ly FOUR Line gummed stickers,
25¢.  Moritz Printery. Baginaw, Mich

MIMEOORAPHING — 500 Posteards or
a0 letters $1.00. Additional hundreds, 1
Mo lineage ilmit. Bamoples free.  Dollar
11:.-;::;5: Bervice, 180 W. Woshington, Chi-

FREE—RBig Hlat of heluful books. Pgt—
ular Meshanles Press, 200 E. Ontasio 8k,
Chienma.

FRINTING DUTFITS AND SUFPPLIES

PRESSES, Type, cabinets, supplies, List
for stamp. Lincoln Press. 220-F Hartwell,
Fall River. Mass

STEEL H.ule dies. unusual cuts. Samoples
Boe. Lists 3¢, Harry Urban, 1831 M. Tal-
man. Chicage.

INEXEPENSIVE 6Gx0 Printing E
talls free, MNovelty Shop, rmUIl.'.
Louksiana,

PRINT Your own cards. stationery. ele-
clroglars, advertising, Save monsy, Sime
ple rules furnished. Print for others. nice
profit, Junior ontfit £8.35 senior outilts
§16.55. Detadls free. Kelser, Ine. T-11,
Hn’l.d:n. Conn.

Mew poat card tvpeless ma-

chine m::ILI': 45 complete, Also larger let-
ter mods amating low prices, Prolsg-

Letterheads. state-
Magmzine printin

24 page catalog fres. Web

sional Products. 210, Gincinnati,
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PRINT At home,
ulcu: uulmt n!
Peiffer

NEW!.E N. J.
BARGAING — Preases,
Bend stamp. 158
MIRES.
UBED Pr trpe, su
Turnbaugh Eemnc. Loys

PATENT ATTORNEXB

I{Ic will hnn: A CcOfi=
r supnlles.
Columbia 5t..

type.  supplies,
Harvard, E:a;:‘:;“rim

tl.ul.! Mrll 30

INVENTORS: Bend immediately for your
copies of our new [ree books, ““Patent Pro-
tection” and ““Bumgestions on Helling an
Invenmtion.” Sixty-eight pages of interesti-
ine facts. They tell how patent lnws pro-
tect you; kind af sketch or model needed;
almple steps to take without cost: how suc-
pessful Inventormm have secured Onancial

assistance; show Interesting Inventions;
illustrate  imporiant  mechanicnl  move-
ments, th books we also gend free Evi-

dence of Invention form to help establish
dnie of disclasure. Prompt service, reason-
able fees, special deferred payment plan,
Birictest secrecy, Porty-three years' ex-
perlence.  Highest references. Write us
¥, The facls in our books nre
money to the man with a Inventlon.
Address: Victor J. Evans & Reristered
Patent Attorneys, &11-0 ‘i"[l:tnl' Building,
'Wnuhlm:tn‘n_ .

I'.1 MNTORS: T-k-c ﬂrst step  toward
rnun: 1

%muut uhﬁtlun.
"Record of Inventlon' form and complete
inatructions for making leszal disclosure of

invention and umb fg date. 'We also
gend free—i h-:luk. “Patent Gulde
for the Invent,nr"—teu.ml Impartance of

prompt action: how to sell
your Invention; how to make applical
for patent: examples of successinl J.n.v:l:.-
tlons. Also detalls of how A patent pro-
fects wvou: our ::mnlb&u charges far
preparing  spolications  including  oMcial
drawl and Lechnical s fications: con=
ﬂﬂentﬁ search servies to be reasonably
eertain Invention is patentable; prompt
service: strict secrecy: plan for vou o pay
in =mall Da¥menls @4& your sppliemtion
progresses: other facts you want te know
about patent protection. Send for [ree
“Patent Ouide” and “'Recaord af Inven-
tion' form iy, Hee page 15A for fur-
ther Information. Olarence A O'Brien,
Reglatered Patent ALtorney, 1C1B .M:lp.ms
Bulliding. Washinaton. D. C.

INVENTORS—Take prompt steps to pro-
teot your invention. Dﬂﬂ-‘ﬂ- are danmerois.
Gel new I'I‘u hndh:, ow Lo t Your
and “Invention Record'' [orm.

Imenunn
liminary information free, Reasonable
im Conscientious counsel, Easy pay-

ment plan. Learn how to protect and sell
your inventlon. Write us MecMor-
row and Berman, Registered Patont At-
Turl{-{'rs.nmia—h Barrister Bullding, Wash-
neton, .

PERSONAL Patent counsel—I assume
mm.nlel:a responsibility for emch case I ne-

ept. 1 mive your invention my personal
ar.taut!nn througliout o oblain maximum
protection which your invention warrants,
1 advise yoii #ach step to take—tell you
plainly what costs wi T b,  Foes reason-
able: deferred payments i desired. Write
me confidentinlly for preliminary advies,
Merlin M. Evana, TI8-C 8ih Btreet
Washington. D, O,

L. P. RANDOLFH,
Washington, D, C.
tlon free.

302-1 "ﬂcLor E].du..
Low cost.
information

INVENTORS—DBefore disclosing vour ln-
vention to anvone send for form “Evidence
of Conception’*; "Schedale of Government
and Attorneys’ Fees' and instroctons.
Bent free. Lancaster, Allwine & Remmel,
411 Bowen Bullding. Washinglon D, ©.

PATENTS, Protect your ides by secur-
Ing [ree '"Proof of l.n'l'ﬂitiﬂh" folder, Ex-
ceptionnl persanal service, Established
1006, E. E. Vrooman. BTl Woodard Bldg..
Washinglon, D. O,

"M!-H‘I‘GR‘E Guide" free; full infar-
mation about patenting. selling inventions.
Frank W. Ledermann, 154 Nassau Btrest,
Hew York

INVENTORS—2end
“Patent-Gense.’” Information based on 64

yeurs cxperience. Lacey & Lacey, Dept,
5A. 835 F 8t.. Washington. D. O.

for free booklet

FORE INVENTORS

INVENTORS: Take frst step toward
protecting your invention—without obliza-
for fres “"Record of Inven-
or establishing date of inven-

“Patent Guide lor the In-
ventor "—telling  Importance of brompt
gction, confidential search service; how to
sell and markst inventions: details of con-
venlant payment nplan, Bend for “'Patont
Gide' and ‘‘Record of Invention' form
today. See page 15A for additional infor-

mation. Clarence A. O'Brien. Realstered

Patent Attorney. 1IC1A Adams Building,
Washington, I Q.

A8 PAGES OF facis for inventors, Two
valunble advisory books speciall pn.-put:d
for men with ldeas. ““Potent sction'
teils mu steps to take quickly 'l'ilh.o-ut. cast,
“When and How to Sell an Tnvention'
ul.m vou 8ix basic ways to commercialize
your patent rights. aent free,

Tl ce,  Vietor J.
tered Patent Attarneva,
412-0 Victor Eulldin! Washington., D. C.

FPATENTE, Inventions, sold. manuol;
tured, fnnnced, Perrin Go,, 400 Pm:l‘.l.nn
Bank. Pontiac. Michigan. 2 5

BIMPLE. Practical Inventions wanted
manglacturers, patented or unoatente
For information write Chartered Instituta
of American Inventors, Dept. 4-D. Wash-
ineton. D, C.

WANTED—Merltorions 'Dat!l:ltmt uul!..t.-
ented inventions. Booklet.
free. Invention Reporler. EEIIHI ﬂuu:h
Fairfleld. Chichgn.

INVENTION Fina Magazine, 80-0
Wall Btreet, New anl_ Important pac=
ticulars free.

BMALL Inventions wanted by manufac-
tarers. I'll help you sell your invemtion.
Write for free circular, Stanley Hall,
TH2E-H Euclid Avenue, Cleveland, Ohlo

PATENTS FOR SALE

DIVING Toy submarine, no motor, pat-
ent for sale, particnlars, D, E, Holloway,
1330 Oreene Avenue. Montreal. Canada,

INW '8 Universil Educator: con-
tains B00 mechanical movements: 50 per-
npetual motions: [hstraction on urwuﬁm[
nnd selling patents and selecting an attar-
ney, eie. Burresls new ideas. Price 81 post-
paid in U5 A, Address Albert E. Dieterich,
ill-B Oolorade Bldg., Washington. D. C.

PATENT And trndemark searching and
drafting.  Prompt service. reasonable
charge. Edward J. Cereoran, Chandier
Bullding. Washington, D, C.

CONTACT 25 Buvera! Your invention
drawn, 35 prints nnd 25 manufacturers, §5.
U B ng Co., B1 Wall Street. Now

York.

INVENTORS—Eend 3¢ for cur booklet.
on how to nrn!ﬂt and sell yvour patented—

unpatented inventlons, Inventors Sales
Service, Box 627 Healdton. Okla. -

HAVE You a sound, groctical inventlon
for rale, paten or unpatented? If
write Chartered Institute of American In-
ventors, Dept. 4-A. Washington, D, C,

WE Locate buyers meritorious patented,
unpatented laventions, If will a-ell reply
immediately, Descriptive booklet,, refer-
onees. {res, Invention Heporter. SA-11238
Sgl_.]th Fuirfield ﬂhl.nlgn.

INVENTORS—Sand ge book on
patents. Reasonable bernu-. onsclentions
treatmont to inventors. L. F. Randolph,
Reglistered Patent Mtﬂt‘h.e:l' 303-E Victor
Dlde.. Washinaton. D.

1 SELL Patrnts R!a-‘hl.ls‘had in 1900,
Charles A, Beoott, TIIPM OGarson Ave,,
Fochester, N, ¥,

CASH For practical ideas and Inventions,
Mr, Ball, AB-t441 Pl Chicngo,

INVENTORS: Profit by your invention.
A practical talk to inventors by an ex-
nerlenced  manufacturer. Our 68 page
baaklet ""Mind ws Matter™ mialled unon
receint of 35e. Rex Enminesring Co.. Oin-
cinnntl, Ohie, Dent D

INVENTORS: “'Making Inventions Pay"
our 33-page illusirated malled bso-
lutely free, Crescent Tool Co., Dept Z8,
Clneinnati, Ohio.

INVENTIONS WANTED

HOMESTY! No trick offers!
ventors invited L-tn: write Lna;l?.
Service Co.. Professional Aris
Hageratown. Md.

INVENTIONE Wanted! “'Invention Re-
port and Digest™” lists meeds of manufnc-
turers, sales firms, ete, inventions for
immediate use. other timely, valuabie in-
formation. 10g per mp:.- monthly: It.
yvearly. Technical Development Co..
East 43nd Streel, {Dept, TM-3). New Yurt

CAN You Invent? O@et ldeas from this
HUst, 200 inventlons wanted by manuinc-
turers.”  §1.00, Batlslaction guarnnteed,
Emaory, 3310 Leeland, Hogston, Texas.

FORTUNE May be vours! Cash In on
vour ides, formula, design or Invention,
If you have a money-maker. we want It
Dan't hesitate, Por spplication form. iden
protection and appraisal. send £1. Inven-
tord OQutlet Company, Box 533, Hollywood,
California.

HNEW Inventions needed!
ing made.

Zerlous in-
Invention-
Building,

Fortunes be-
We have spent 36 vears devel-
oping ldeas into practical lm'l.'nEtlunn. Wa

PATENTS. Booklet frec. Highest refer- | design. manufacture, etc. pimgs,
ences.  Best results. Prompiness assured, | metal specialties. models, dies. Oatalog
Watson E. Goleman, Patent Lawryer. T34 | miving “inside” Information free, Ores-
Ninth St.. Washingtan, I, C, cent Tool Co.. Dept. W-5. Clocinnath, O,

OET A better job. Our books will help
you advance, Bargaln catalog free. Pop-
ular Mechanles. 533 Bt. Clalr. Chicago.
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CASH For inventions, patented of un-
potented. Mr. Ball. A-441 Floasant. Ohl-

LOW Frice, patent Intch-Iock. Boll can-
not be picked. Carl Schafer. 404 North
Becond Birest, Camden, N. J

SELL Your patent through a small ¢Il-'l-'|-
ified ad In Popoular Mechanles. Many |
ventors have found buvers in this 'I'li'r
Ask me far proaf—I'1l gladl ae-nd 1t to you,
F. W. Johnson, Manager Classifled Adver-
tising, 200 E, Ontario St,, Chicaga,

MANUFACTURING

WANTED, Idens to manufacture—By
well-established mlnuflct-uru' who has
been in business for nearly 50 years—mod-
ern pilant focilities sales outlets mnd an
organization allve to present day mer-
chandising ooportunities. What have you
invented and want manufactured and
sold? Bend compleis talls and specifl-
cations with first letter. R. C Broth. Inc..
Advertising Counsel. Oreen Bay, Wis,

INVENTIONS — H-uufu,-l ed in nov
gquantity at bn‘w cast 1&’ tl.'b].laie
repiitable oompany. 'N'ﬂ branc
where. Bitampings. metal :necl.a.ltl.u dlu.
maodels, ete. Free estimates. Free
gﬁuent Tool Co.. Dept. X-B. ﬂlnﬂnn.n.

0.

INVENTIONE Manufactured by an ex-
werienced company, in any quantity at low
cost. Metal specialties. novelties. stamp-
Iogs., died, afd models. Pree estimstes.
Our booklet “Mind vs, Matter'' sent upom
receipt af 356, Hex En:tn-cﬂrlnl: Co., Cin-
cinnatl. Ohio. Dept. C.

MANUFACTURING. Any material
guantity, inventions developed.
Burlington, Hentucky.

MODELS AND MODEL SUPPLIES

MODEL Supnlies for_the inventor. Gend
Ic stamp for catalog. Pierce Model Warlks,
Tinley Park. Tl

ILL'G'B'T'RH.TED 'GIT-BII:E 40 englpes, cast-
ings, supplies 2 Refunded, Hownardeo,
A-MIT M. Mhllnﬂ Chicaga,

CASTINGS, Steam engines, rature
1ie, Speedoo, 28-F Norlh Gllnum f.-‘hlgg

BEAUTIFUL BShin and eaach
Finest quality Redwood hulls Gﬂm‘[lll}t!-
shaped and fnlshed. Kits complels in
details. Mayflower and many others, $4.50.
Constitution. $8.00, Alas smaller models at
£1.00. Send 3c stamp for catnlog. Minia-
tPlirE 8hin Models, Dept. REE. Perkasie,

non.

Milburn,

MENSE I.ﬂul—mtn rallroad ea 1
52 pages. Bend 35 Vanden Boom's, 3831
Brondway, H.a.nu.s City. Mo,

Wnrlj.'ng miiels with eve appeal,

We have spen years developing ideas

Into oractical working models! Let us help
Tool

vou! Pree catalog, Crescent Co..
Demt. V-84, Uln.cln.natd Ohio

MINIATURE locomotives, new
catnlog ting -Il h'ull:h:ru nae& I5e,

lis
Little Engines. Wilmington, Califo

RAILROAD Model Shop. De:lt. AL
Dunellen. New Jersey. Catalog 10 cents,

THOUSANDS Shis ftil hu ndrud.l
kits, catalog 106, Polk's, 42 Soventh Ave.,
New YVork. M. W.

MODELS—Practical models put over
vour jdens, We dovelop models from the

crude to perfect working deviees, Your
ldea might have rgo rl:l.u.l walue,
Bank references,

Bervices confidential,
Registered graduoate engineers st vour
serviee., Bend 26c for our BB bookle
UMind ve. Matter." RFBF ing Oo..

Cincinnati, Ohio. Den

POPULAR MECHANICS



CARVED Hull ship model kits. EBhip
and wacht model ﬂttl.nns mud!l acht
salls, lJlu.ntr catalog 20c. huh
er. 1002-M Etowah Ave,, Royal ﬂnk

B PATTERNES, 20 Lawn ornaments, 20
silhouette, 20 novelties, 20 lawn crnaments,
30c each set. sll for §1.00. Modern Wood-
eraft, Baginaw, Mich,

BLUEFRINTE AND FLANS

HOUEBE Plan books—Latest titles—Bar=
.t.n.l.n mluu free. Popular Mechanics, 833

CIRED.

WOODWORKING Power tools — Make
raell. Lathe, scroll saw, saw ta-
ble, press, portable sander. bandsaw,
lzed plane, Complete detnils only
Popular cs Press, 200 E, On-
tario Btreet. Chicags,

HOME CHAFTSMEN

WATCHES, JEWELRY, OLD GOLD, ETC.

LEATHER FT—Leather for tooling,
glove leathers, lacing, tools. s,
J. O. Larson Co,. t 180-D, 180 N,

cer Dirive, Chic

THE HNew BShebel Elw Filer prod
saws that have no eogual, Send for hﬂl hi-
P, Shebel, 730 B, 2nd Bt.,

BULOVA, Gruen, Homilton, Elgin, Wal=
tham wrist and pocket watches for ladies
and genis.  Positively lowest  w e
brices. 1M1 styles now available, "Write
or free money makin whnluﬂe cata-
¥ nlesale Jeweler,
1 Bansom Sireet, Philadel-

LAWHN Ornaments: easy to make, 256 full
slzn patterns, m:d: animals, ete, 2Z6e
Du dmill 38" high, complete plans
e, :

wu%uﬁhﬁﬂﬂ lpﬂnlllr:le: ﬂi':i!hbfb:
each, 3 for 26c, Deluxe collection includ-
ing all above and many others (£1.85 value)
£1.00 postoald. Limited time offer. 'Wick-
mun, Dept, 343, Davicn, Ohio.

INSTRUCTIONS For converting small
jigsaw into large capacity jigsaw al prac-
tically no expense; also other instructions,
tricks, idens and information, that every
shooworker can profit by knowing. Entire
outfit postpaid, $1.00. Daylight Company,
Ashburn, Georgia.

WOODWORKERS, Constantine's new
1941 Master Manual and Bargain Book pre-
spnis new orojects. new methods und near-
1¥ 1000 bargeins in fine veneers and woods,
Omly 1be.  Albert !:mmnum. T01-CL
Enst 135th Bt.. New York Clly

"I LAWH Qrnument untun:l.u 25e. Other
pallerna: 15" =20"" high: Dutch girl, Dutch
boy, pirate, bull terrler. Mexican girl
Mewican boy, d'l.'-ﬂ penguin. fower girl,
10c each; 3 for 25c. 25 novelty patterns
e, All H full slze patterns $1.00 post-
paldl. Birother, H3-CF, Belington,
West Virminia,

1000 TELUHOW FPlan:, Exploined, zim-

Dﬂ! useful, interesting, Homecralters of

ages.  Olassified [lustrated list 10e.
mm:lg King, E. Hingston. N. H.

‘MAKE WNew wood novelty for nleasure or
MMI-. ‘Write. Reed Brothers, Thomaston,

KNOCEDDW“ Cedar chest, lumber, vo=
naeers, iHustrated catalog 10c, Giles Een-
dall Co., Decatur. Als.

BI:I'II."I:I -Btrl:nmlln:d ul.'rmﬂ

Roier Undrr'ru-ud
IEI'! Jnhn-im
Hlingin.

H\'G‘IH.IE. Weastern Bﬂl‘m

FPAST-EELLING Walnut. plastic novel-
ties, furniture. HKnockdown kits easily as-
Illustrated catalor 10c. Waood-

Craft Bervice. Plalnview Minnesots,

VENETIAN Blinds. supniles. machinery
lesnle catelog Blc 'H'.nnuhntur]tlr
B "Rl Box
Claversville, Mew Yor k,

MATURA Diamonds. Effective, Inexpen-
ﬂr‘lti.r Catalog free, Box 388-D, Wheeling,

. Vi

WATCHMAKERS® Toels, supplies.
Watch parts. Lowest prices, Write for
g{lmn:k;l: 43, Dean Company, 87 Naszsau

OLD Gald 1 wuntad. I need old mold teeth,
walches and jewelry of every description
to supply demand of manufacturing jewel=
ers. Too cash valoe mailed day recelved.
Batisfaction wuaranieed. Detadl froe.
Elcmnann. 1218 Tth H. W., Washing-

ton., I

ELGIN, Waltham,
butlt wateches. Free
Bytom, Park Ridee. TII

WATCHES—Hamilton, Elgin, Waltham,
Bulova as low ns 82.76. Diamond rings at
lowest prices. Paostal brings frec {llustrat-

od catalog. Quaker City Jewelry Company.
Whalesale Jewelers, B0l Wnlnut 5t.. Phila-
delphis, Penna, Dept. “8."

GEMS,. Agntes, minernls. 20 rourh g
stones §1.00, Pricelist free. Hill R-uuta "i.
Balem. Oreson,

WATCHMAKERS'  Materials — Tools
watches, Bought—sold, Hest prices for old
meld. diamo Free catalog. Ben Begal
ﬂnmnﬂn:‘ 5 Enl.lih. Wuhl.'lh Chicago,

GOLD §35 Ounce. Bhip ald wold teeth,

crowns, Jewelry, watches—receive cash by

return mall. Batlsfaation guaranbesd, Pres

information, Dir, Welsherg's Gold Refin-

Iu'“j! Co.. 1500-Q Hennepin, Minneapalis,
Minn,

Hamilton. Bulova re-
bargain circular.

MERCURY, Silver. Cash pald. Quota-
tons free. Wholesals Terminal, Horwood,
Massachusetts.

CASH For used microseopes. hln lars,
slide rules, drawing, medical sci H.‘I!.: l.n-
struments, cameras, transits.
lefaction guaranteed, an's. IM—HE
South Clark. Chicaga,

MERCURY Curicksilver), Tunssten,
molybdenum, mium, nickel am?ﬁtg?

purchased in any ousntd
Wﬂte !I'nr nuuuﬂum Metallurgical
Company. 35th and Moore Streets,
Fhllndclnhln. Fenna.

FEREONAL

lg--.1
ClERrettes,
gs s, mietey e
m:g.' u‘ﬁ-m. O.FP.0. Box 6132, New

r\eI.IEf
mﬂ

COUSHING T uick nj.eulnt
gg:\? needless E:flrﬂl
myfu:llm. Trable, anﬁ Irving Park
RO

MEXICAN Legnl matters. Wm. A, Cocks,
Americun Attorney, ElPuso, Texas,

CONTEBETANTS! Puzzlers! Ses our ad
under “‘Miscellaneous.'’ Anglo-Amerlcan
Research, Box 44, Los Angeles, California,

BINUS Trouble. If n victim of sinus or
catarrhal Infection. write National Labora-
tories, Ben). Franklin Station, Washing-
ton. D. C.

WIH Friilz m.unnc,- Enql:h’t-u"ﬂqmm

owW. 10&8 toald.
Bulltﬂn ILr-Hnr nm Dﬁﬂ 00 prizes Included.
GI‘!I:BI‘- Fublishers, 4515-B Cottage Grove,
E0.

REM; VE Yurl'l.' own tatloos. Start prof-
itabla exs,  Write  Tattoo Supply
House, ﬂ51 ﬂml.lh Btate, Chicage,

MISCELLANEQUS

100 PENCILE. 3 Lines your advertising.
£2.10. Ads-Craft. Lacrosse. Wis,

LADIES' Or gent’s 15 jewel Bulova wrist
witches. $15.00 each. $5.00 deposit, bal,
C.0.D. Fox Wl.u:l:l Co.. 1211 14th Place
8. W.. Birmingham. Ala.

HIOHEST Prices for ald p:ntd-—-hl’.-n.l.] ¥our
teeth, watches, lowelry. 10075 eash
value mailed day shipment rnedud Sata
lsfactlon guarantesd or articles

returned. Information free. Chicamoe Gol
Emelting Company, 300-P Champlain
Bulldine. Chichen.

AGATES, Fossil wooas, three pounds
ﬂzi postpaid. Jay Ransom, Aberdeen,
ns

FREE—Big list of heloful books, Pop-
%iln:;mm Press, 200 E. Ontario Bt.,

TOBACCO—EMOKERS" SUPFLIES

GET Free leathereraft instruction pam-
phlets, prices of leathers, tools, prolects,
Muake cxtra money. Beautiful ifts. Leath-
er samples Sc,  Wilder & Gumnnn: 1038
Crosby. Dopt. 3F, Chicago, II

JUST Out—a tmnhluutlun an:nder for
Irregulor edges, Literature free. Nu-Way
Bander Campany, Ashburn, Georala

LUCITE Avallable in gheets for home
working, Bends. Saws. Forms 15" thick
three dollars &g, ft, Eugene Roll. 79 Wall

Bireet, New York.

LEATHERCRAFTEMEN: Send 10¢ for
new handbook and catalogue of r.nnl.- m:u;t
sunnlies. E. A Bweel Compa
Leathercraft Division, A-#4, HB El‘.utq
Htreet. Binehamtion, N, ¥,

BQUAREENOTTERS! Make belts, hand-

bags, ete. Quality cord samples with cat-
alog. Im:. nners boak. catalog and
samunles, inll Fegular $1 boak

with S0c bei:lnnera aulﬂl'. all for 81.
Herw Wﬂu Eml:. J-20. 121 Bands &

FPERSONAL Book matches, Anvy name.
Stom with hot gold leafl. De luxe pea-

etk blue clayeoat covers, black sticka, red
hra.ds. smd !] o0 for 100 books, Planet
Ca., l:rl!hﬂrld {.‘njﬂgn

WLDE‘H IJEII! ll.'n!.u:d eirnrette.
pipe or chewing, ﬁ Ihs, %1.00. ten %1.76.

Eay hm received. Plope, bax eignrs free.
Reevea Tobaced Co.. Paducah. Ky,

COMPLETE Photographic copying serv-
lee.  Line drawings, halftones. printed
matter. obe,. enlarged or reduced, Bample
1og. Haves, ‘Bdcllim Dakland, Califernia.

FROTECT Your car with an auto bur-
glar slarm, Cusrenteed to warn you, B0g

prepiaid, Digsell Co,, 4687 Rockwood Road,
Cleveland. Ohia,

TATTOOING And engraving outfits, fin-

esl chrome machines. Regsonably priced.
Hew list. Jensen, 412 South Main Street,
Los Anreles.

REDITCE  That  walstline,  provent

strains. feel pepoler In & scientifically de-
signed, genuine truss webbing. hand made
mupporter. Adjustalle I to 8. One sec-
ond on or off, $3. Satisfaction or money
refunded. Give waistline measure. W.
Ennll. Los Molinos, California.

‘METF.EL ‘iﬁmmind. E“‘;,“”*fl fear,
DITY. n BUOCESE, askilve re=
Eulis. Frank Mazur. W. 21st. Lorain. Ohio.

‘WAR Minerals worth money, What h
our Write Busket, Metaliurgiat, Jonlin,

RAZORS—RLADES—SHARPENING

ELECTRIC Rarors—Guarantesd. genu-
Ine Underwood, ivory color. Ieatheretts
casg.  81.88 posipaid. Meoran, Box 177,
Lock . N, X,

FOR BALE—=MISCELLANEQOUS
METAL: B‘um:u:e- I.lnutrpe metal, “Re-
linble™ furnmee, ty. 1500, Reason-
able. Craia. Hm'rls l::lt.:.r INlinods.

FOR SALE OR EXCHANGE

BOUVENIR Makers—Oet vour hard to
find materials from Stanton's, Thermom-
eters, metal coln bank tops. small hinges,
Bend 10c for samples and prices, Stanton's,
Lake Ozark. Mo,

BWAP-SHOP = =
cially Show. Dentiemie Al Soe

WANTED—MISCELLANEOUS

FATTERN Ostalog finely i1
over 300 plywoed  noveltics, m%ﬁﬂ:‘:"g
lawn omaments. decal transfer decoras
tions, Other lines, Wo-Met Shop, Aszh-
burn, Georgia.

MARCH, 1941

MERCURY (Quickailv 1
17 40¢ I0.. pewtet 306 1. Check alr-mans
ﬁwc 'nm!ﬁ'mim rm?&m Ship express
lantic City, N, 4. Company. At=

NOVELTY Manufacturers = Contact
Craig, Nnrrh City, Illinols, for outlet
Sample needs

BIG Mall l'm' you. Latest moneymaking
offers. opportunities, catalogs, magnzines.
Name listed in directory ll:tn Ideal Searv-
iee. 118-M. Park Ridge 1

MATL Order business course ghows you
how to make moner, spare or fulltime.
T professional mail arder technigue
;;nhut uﬂrvml&mm n:he:rgﬁ HIH& die-

ils. elson  Company CIMAn.
408-0, Chicago.

iiﬂ.‘l EH.IHUE Clock ¢l %
structions. Bl Relf. Lu-cc rln:r"wlr..'n In

GO'UODHB Butterfles., collectors’ sup-
D.'Iig' free ]:"I«l‘hi' Moynard. 1193 Lewbston,

BUY., Bell, th'n'p-—Hevﬂllc“ wuns, hbil-
Eonler, ¥12.G Edson., Lombard,
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FLAY New games with finger prints
$1.00, or dime brings Instructions. Tell

Tale, Kl;_g_'ul:l_ﬂ. Wisconain,

EYMIAEH-BE-B-HBT:“[_I‘MH hn'%?la dgg]fut-
EH “lﬂi Ve
nue. Mld.dlennm HX

LATEX Molds: Non-shrinking. cheaper,
gﬁﬁud 20e. 23202 Highland. Clncinnatl,

ANYTHING Wanted., supplied  direct,
;t"lrlntgu!'ullr for price. Oralg, Narrla OCity,

Por anything. Justice an-ﬂr:‘
Juhhrr& sa-p l!nsl: Mudison, Chicago

A THOUBAND Laughs—Unioue Jnl:'ku_'d
clgparetie dispenser, Holds 10 cigaraibes,
Bimply press donkey's head down. tall
rises—presto——out slips cigaretle, Satisiac-
tion suarantesd. Bhivped C.0.D. for 98¢
plus small mooey order fee or 8100 with

HEAT Bix rooms $30.00 yearly. Detalls
free. Rotenzwely, Route 10, Cimcinnatl,

NEW Modern magnifiers. Day or night
rending of engravings, lithographs, fmbe
rics, metals, stamps,. ete,  6-10 power  In-
formation fres. J. Van Hleeck, Box 5813,
Cleveland. Ohio.

MY MNew [nventlons improve evesight,
Hanr discard their glasses. Detalls free,
; E. Ju.l:\ul:snn 1l | M11'.|:|1rs-u1n.

HE.'LT Ynur hninn Joss than 350 yearl

PROG Railsing! Book for $1.00, Rob-
erts Frog Farm, Orange. Toxas.

TATTOOING And eneraving outhts,
Free Htersture. Tatuco, 861 Bouth State,
Chicaro,

DEAFNESS. Why? Oood hearing with-
aut mechanicnl nids. Mo drugs. Releving
deafness.  Johneton, Peatal Station C©.
Vancouver. Conada.

HIGHEST Prices for used cameras, mil-

o CrOsCOped, us::m:u.lars drawing sets, tools,
gﬁtnréer_ Bﬁﬂm i ﬂﬁrﬁéuﬂm'r" 0. Mpotmaoul, : K20 any cotieal or  sclentiflc  instruments,
CONTESTANTS! Pusslers! "Wards- CHRIET'S Coming soan, Absolute prools Mﬁyﬁ'ﬁ!ﬁ“ Cieaga,

COATE Of arms and erests. correctly
painted in ealors or black and white, from
heraldie deseription or furnished copy.
810,00 and up, Highest de work. Her=
aldic Biudios, :I.il:l.u' Oakdale Avenue, Chi-
cage. I

Within-Words.”" & fascinating word-build-
ing puzzle. offers thousnnds of dollurs
worth of eontest prizes, Bend 10e for copy-
righted double-check computing method

free. Bcheall. 263-X. Duluth. Minnesota,

EARM Money in your spare tme taking
subscriptions to Popular Mechanics, Un-
and other valuable Information. Angle- | lmited possibilities. every family 4 proa-

pect, Easy to sell. Bonus paid in addition
Eﬂ_ﬁ‘:gﬂ._nm“"‘h' Box 4. Los Angeles, | B0, ot commisaion,  Bend nostcard rar

I'urthr:'r detajls today. Circulailon Drpt
Electricltv—Ilight. heat. power, Fopular Mechanics Magazine, 200 E. On-
'H"rlhl 5.0, 3310 Ollinville. Mew York City,

tario Bt., Chicago.

STUDY at HOME

TATTOOING, Engraving outfits, Ilus-
tﬂted list free. Percy Waters, Anniston,

conferred. Successful graduates in every sec-
tion of U. 5. We furnish all text material, in-

in business and public life. Be independent. ing for Leadership,” and full information.
Greater opportunities now than before. They are FREE to earnest, ambitious adults.
CYLINDER BLOCKS,

BODIES, FRAMES, ETC.

We guide you step by step. You can train at

home during spare time. Degree of LL.B.

legal training. Legally trained men win cluding 14-volume Law Library. Low cost,
more easily higher positions and bigger success easy terms. Send now for 48-page ‘“Law Train-
LASALLE EXTENSION UNIVERSITY, # coR&rirerion"= Dept.364-L, Chicago, lIl.
, WEL[I BUMPERS,

FENDERS,

Does Farm,Factory

and Home Repairs

Works off 110 wvolt electrie light cipent
For this unheard of price :ﬂ EAl .:l!tE
the murvelous D;mml.bu Buper-C hnrged
Welder complete—rendy to plug In-
o light socket. The Diynamic :hn-ng
Lotk metallic and earbon are w
Ing. You ean also solder amd
ok he Hghest musierinl,

Works on lIron, Sieel, Tin, Brass,

With uur Ir:i. lnstrucilons you can in no tme do fnished repalr Jobs,
-IH-H- BOOMING WELDING IND USTRY Cnee you have the Dypamis
ouint,  you nl"L all set in this fitable field. In_a year a Donamiec Weld-
er costs You Less Than fic a ¥. Write for FREE particu TODAY,

DYMAMIC WELDER CO., 222&-PX, Silverten Road, Chicags, lllineis

LEARN Ma%iwa CARTOONING BIG pnofl'l' TENNIS

By casy IMchare Chart Mothod, Teaches arigs
RESTRINGING BADHIHT[IH

inabity—the hig Aeed fodey. Former students
inelude eratom of “Terry & Pirstes," 0ut

ICs emsy—adill peafitabls restringing

Badmbntos. Tennls rackels al hame, RA.EHEI-S
Ko exparieace neednd, SAVE ox your pen Bedmintsn, Teusls drings.

our WIV X “'H'|1IJL|I|.I Winhdo, ** =P |||| Fel-
HOMES
BRAND HE’" CATALOG! 5 5 ==
il"ivr Catalog of mr re-siringerm tople  Don't bay smy
wrings or squipmant ¥ou gel nur E'ﬂ.hlwl Hurryf
B M. E. WILLS 0., 1847 W. iTth §i., Dapt. M-I, Chirags

BROOKLYN YMCA TRADE SCHOOL

Agent X- ﬁ.]'q:“:;:d many others. Farn while
Unlimited Tostruetio ] vintin h
extra charge until you r;..:lﬂl-}.ﬂ lE Machi nII..II'I-HgTﬂI‘IIM T’ﬂ::: MA[II C“IJP“N
tered every part of the Course. 10 Mechunicsl Pre-Engineering 1117 Badford Ave., Dept, PAL
Full Shop Equipment :n Dieel Fre-Engineering o0 ™" Brekiyn, New York City, K. 1.
Unexcelled Instruction tl:l Agronautieal Pre-Engineering
Fireproof Dormitories. Enubrﬁi‘:\-!;:ft;:ln O Talking Pictares ~ Hume
=
Bpecuﬂ Privileges. Check your I 5 Telgvision and Tadio Hk‘hnn!: Addrese. e s oererr

Without previous welding ez~
perlence you can maske for ¥our-
self ns mueh ny $35,00 on o repalr
= job tlsat can be dooe in lees than
one hour. Many welders make

192? FEfnale

E""EY PAYMENTS (o o e e eata e
and All Other Melals

Ih\\ N

AGENTS WAMNTED!
et our blg proft plan and
I0-day trial cffer. Homd for
It TODAY

Weok, Please state ave. T T 8300, per
THE LANDON SCHOODL
815-M Natlonal Bidg., Cleveland, Ohls

lenrnkag. i for biz Pleiues Charg
(io fest your abilityy, and expmiples of work
on coupon to receive | § Architertural-Mechanienl [ c.:
tree litera bure. 0 Eleotrd

10 armature Windiog

POPULAR MECHANICS



s = B
T\ MAKE RECORDY
) ‘1.—".5“ AT HOME

SELF-STARTING
FLECTRIE-PHOND

I15.-TUBE
TlT-RONT

CABINET

m ' MODEL

ARADIO-
PHONO

COMBMNATION

on the Home Recorder (sent FREE for a limited time) with
this Radio-Phono Combination. Big FREE catalog pictures
many beautiful 1941 factory-to-you radio chassis and con-
sole values—from 6 to 18 tubes—up to 5 bands—including COMPLETE
automatic record-changing, radio-phonograph, home
recorder, etc, Get our LIBERAL TRADE-IN FLAM and |RADIO-PHONO CHASSIS
30-day home trial offer. Write for FREE catalog today.

MIDWEST RADIO CORPORATION

—‘—-_n—ﬂ-.-—“—‘-_:-'—-—-_—'—'—‘-_._-_:-“_"‘—r——-_._,-"-f-
THRILLING WORLD-WIDE FOREIGN NEWS DmE(I'.' and TELEVISION ADAPTATION

— e

10325 + Giaisis (sa wan ot w0 1 1oy EASY TERMS ONLY

Y-l'.‘lL'F'LL enjoy listening to fine recordings on this new
type, electric phonograph, and you'll be delighted with so
this amazing, ocean-spanning radio. Make your own records -

MIDWEST

RADIO-PHONO
COMBINATION

with FREQUENCY MODULATION

g S

with TUBES and SPEAKER

anes;, Link Tralner,

IN LOS ANGELES

; Nation's Aviation Capital
WE CAN'T SUPPLY THE DEMAND FOR GRADUATES

Hupe inereases in Los Angelés aviation sctivity insusing
spléndlid  positions, rapid sdvancement for California  Flyers
Hradlustes, Train ot one of Americn's moast modernly el pgees.
Training flect of 15 modemn
. latemt  Inaframent fying  equipment.
Government approved shops, Located on famous Los Angeles
Adrport, the € & A, test field, plant nsd_sirliee proving Fm-u.u.u.
Corver trainime courses in Alrline and Cammorcin] Piloting (10
months o 2 yearsh, Aerodaulics]l Engineeripg (14
mantha), Master Mechanios (13 monihsl, Produstion
Moechanics (4 maonthalk, Alrceroft Deaftiog (4 monilsi,
]I'\-'l-l.l.'lr_ﬂ'\ll:“ﬂi Technlelan (8 meonihsl, Fiying opuiomn]
with Engineerin
approved for Flleoht, Oround and Master Mechanics

strategically  located  =selhonls,

mnd Mechanlesgtrnining, Gowernmeng

* epurses, Low tuition, living costs, Dormitories. Write

LTS AMGEL

ES MM IPAL

AIRPCAT » INSGLEWDOD, CALIF,

oo mew B4 page Catalog and Vocatione] Gulde, Sisteage.

-CALIFORNIA FLYER

'SCHOOL OF AERONAUTICS DEPT. PM-3

Why be just on

jee of friends, th
praie o IS Yo
1t's easy with the De
fastest-grow e

inﬂtrﬂm:;:]h gtations,

MARCH, 1941

: The ideal home
music WA%" in demand at dances

oo~

yet Richest in Oppmulnutt__,.

i st thecrondl, o |
the E ,. th

joy the thrill of the spOlIELD,
nr owin music
agan Marimba,
ing Instrument in
tod

the

=TT

ete.—

J-C-DEAGAN Inc. DEPT.@R LN CHICACO

U WELDING METHODS
T WELDERS

A3~ __ELECTRIC
S~ OXY-ACETYLENE
N THERMIT

~ UNIONMELT
SHEET METAL

oo HARIOUS METALS
ch AR EL ANE

“MA 8 DENNG - FACING
CUTTING

EYE PROTECTION

Every Welder Should Own This New, Useful Book eontaining clear,
concise, practical information, pointers and facts relating to modern
praatice in all Branchés, Easy to read and undermstand —over 400
pages Fully Tustrated —Aexible cover —podket slze—a Ready Red-
erence that Answers Your Questions aecurately —Mloney Back 1f
not O.K. To got this asslstance for yourself, order copy today,

THEOD. AUDEL, Publishers, 39 W. 23rd 5t., New York

Ploass mnil ATDELS WELDERS QUIDE ( Price §11. If satisfactory, I will remit
$1 on Its safs arsival, otherwiss 1 will return the book.

R e e e e e L e S e e
BRI o o o o - e i e i e
I B e o o o s o e e s 2 e
Eemployed by - o e e amm————— M
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— af ™
YOU CAN (umb

and CLIMB
_FASTER

IN AviATioN Now

A bigger industry, growing faster,
means BIGGER jobs SOONER

* Aviation 15 bigger...bigger than anyane ever
dreamed it would bein 1941, Tomorrow's opportun-
sties are here today ! Not just opportunities for more
yobs...though jobs by the thousands are opening up
-« DUt opportunities 1o move up fast, to be part of
the key personnel in the huge industry of the future.

This calls for entering aviation as a trained man
- equipped with a broad background of knowledge
and ability 1o draw on to merit and win rapid ad-
vancement, This is the kind of training you get at
Aere ITl—whether you study aircraft mechanics
or aeronautical engineering. It is training for avia-
tion a= a lifetime calling... a successful career. Find
out about getting this more profrable training—in
a course meeting your particular needs and circum-
srences, Send the coupon NOW.

SHORT Afrerafr Comstruction COURSE

aveddable of ders [Plicemsed® procitoal wwhesls locaied
a Hew Yok €6y, Chicaga, and Menph, Wilis or wes
foi dwiah

*Eaghuivs, grares darg [T mafhodr used.

Aero Industries Technical Institute

5253 Wast Son Fernondo Rood, Los Angeles, California

B Coutaed 15 AIBCRAFT MECHAMICS and AEPDedAUTI AL EFGIMEERING
— inpluging 11 Maath hircral Mechanics Cowie Appeoeed
By U § Cisil Asvanourio Bgard

ADVISORY BOARD

JOHHN K. HORTHROPM
Prgiadans,
Hgeihrop Rberah, ing

ROBERT E. GROSS
Fraiocies, [ech®eed
&bt Corpoeaiion

C. A, VAN DUSEN
Wige Prei., Canpelidoied
Aircealt Cooporatins

AYIATION'S BIG OPPORTUNITIES CALL FOR
QUICK ACTION! SEND THIS COUPON

RO HHDUATRIES TICHMICAR IMETITUTIE

3353 Wart fas Feraande Read, Las Angelei. Califernin
Piedwr iemd infesmation oa Aero TT1 wraiaing for Avistion gireers. 1 am
tmaerewied un the lellowsyg branch of Avianon: [ Aarcrabi Meckanicon;
£ Aeroraunical Engineering: [] Urdecided. please send more infarma
nios. Yeatn Hi :h Behoal LLOLONLTO A Yesss CoDege [Libeaal

My L0 &4 O3 [0 & Years Engincesing Callege: [J 1, [] 2,
Oxg s

Hame Agr
dddrra

Cay - Sraie a2

S04

Hers is o wanderfal EE"IF war to learn 1o 'Dlh.! the gisnn, withogt

motos, in e Litle as B0 . Play awing ar cluseimal
N ix eney., You don't bave te h'rurllru scnlan,

wou gdon't have o aiudy for vears, Young or
vnhl'_hl.le qunl upn-'lrtunlrlu Amaze your fricnds

Last | | F-:.:]':"rh"r e
T MY . N YETry |ow, menls
FEREE aotulis. Ha ohllentin.  HARWOOD BLY - ‘"m"'e“

HARWOOD SCHOD
Karl Ostrum, Pres., 30 Esst Adams St o ﬂ'?ﬂ b

RUPTURED?

Get Relief This Proven Way

Why try to worry along with trusses that gouge your
leah—prese heavily on hips and sapine—oenlarge open-
ing=—fall to hold rupiure? You need the Cluthe. No
jeg-atraps or cutilng belis, Automatic adjusiable pad
holdae #t real opening — follows every body move-
ment with Ingtant inecreased support in case of straln.
Cannot slip whether at work or play. Light. Water-
L-l'u.'mf. Cnan be worn In bath., Send for amazing FREK
pok, “Advice To Ruoptured” and detalls of liberal

trathful G0-day irinl offer. Aleo endorsements from
grareful vsers In your pneighborhoaoml, Wriles
CLUTHE S0NS. Dept. 31, Bloomiield, New Jdersey

SERVICING COURSE-B WEEKS
OPERATING isauaees saroons=5 MONTHS

fi .

llh'?.": l':mF nW Ihwu:l
Ceamnmen n Stationn, in fantn 'ntm\ﬂ.
<& your traink N

=j0 = JOBS

Bz busiy e I i
MG, an ¢ Eramemis
wnd  Lelew maml i
fisod Loiveieion sonfomans i Coyne thaps. "MANY- I
TR 'I;\r‘rlu '|.d?|+.1'r far Fres book nnl' !'\!Elllltlnnlrln'_'m!nl. [

Fres., GO
Dept. 11-iH (rkizs 530 5a. r.-u-nn. Si.

Every aperator and muvchan e mesads “\
J|.l'_‘ L‘l-F'! 2 M |-..'|.'l.r AUTO GUIDE, ‘This book saves time, money anid
H endorzed. 1t pr@.mta tha whole subject of anto meé-
Ehl:l.l.l. r\-s' {n.HJn pelociples, 1—Construction, 3—Operation, 4=—
Bervies, ﬁ—mlp:-lr. Easily understood, Over 1500 pages—1540 I1Eua-
tratlond ghowing [oalde views of modern cars, troeks and buses
with 1mtnmtlum for all gervica jobs. Lresel Kngines fully treated,
S [ully [lustrated. To Get This Asslstamco for Yourselt Simpty
Fill In and Mail Coupon Today,
COMPLETE s PAY | ﬂHLY 51. A III:II'I'I‘II -—

'I‘H!D. AI.II:III. l Cﬂ\. -I-l WIST ZSI-H EI'RE!T H!‘W vanu
Vleas  postonid AUDELS NEW ALFTOMOBILE U ($4) for fres sx-
i iy ﬂd.:..auuh. it a1l e yon §Uwizhin 7 daya: thenremat $1 momth-
|¥ mnti purchnss price af B4 b pald. Otherwlse, | will return it 1o you promptiy.
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Young men wanted

for the interesting outdoor profession
of caring for shade trees

Expanszion creates future openings for permanent
positions and advancement on merit to men who
qualify, Selections are now being made. Con-
gideration given only to sturdy, clean-cut
Americans, not afrald of strenuous work. Muoast be
gingle, between 18 and 26 years of age, free to
travel, with good practical education. Must have
good references and be able to pass a thorough
physical examination. Write for qualification blanlk
to serve in place of personal interview, Davey
Tree Expert Co., 148 City Bank Bldg., Kent, Ohio.

For Beginners
or Experts

Written 8o ¥ou eon un-
derstand  every word,
by well known eno-
glnedra and architecta.
e Luxe flexible Wlmis
Ing, nearly 2000 pages,
1540 blueprintg, chires
aind dingrnms: propares
o Tor o poond dealting
foli o mechanbenl or
nrohltertural lknes. Sent
for 10 doys" [eee (&
il you mall coupon
Iminediatedy,

Slide

Rule
Included

BOOKS SENT FREE'

ON APPROVAL
5 VOLUMES—SECOND EDITION
Only 15 minutes g day with these WDN-
DER BOOK2 ean prepare you for o good
drafting jots, dechanken) and arehitectorst
drafthng from slmple siealght Unes o fm-
pactnnt complex plans, A Brop ot n vime!
Rublt eapesially for heglnners, for men with
anly graminar =schonling,  Drafting room
practiee, PLUS ENGINEERING, maile
enay and clear.  Taclades complete in-
formuation on blue print resding for

bullding and machine trades.

Big Field
Cer

Biz Demand
mr il

Lk
s PO ADVANGEM RN

Fleasint,  Tn k. sasr to learn ond d

Laavd mii I.'I.I-I. .':IIT plisss Bwaake—sand eoupon for &
et nnil sea for ¥
[ A peie's canawliing perrice pow piven fn all ]
bupera of thia fumcus epels i of drefting
We will alse Inclule a b i mew clreulnr

slide rule te eurry in eopt pocket. Toval-
mabie in solving oll Klnids of enzineeriag
prohles.

AMERICAN TECHMNICAL SOCIETY
Publishers — Home Study Courses.

.

Amaerican Technical Soclety, Dept, D319, Dresel ot Sth St I:Im:m 1.

Mndl o 1O alaya’
1 ws

« delivery charges only,
it ¥ “ile b eer

A L L LA S gy b s S i e e S G T S

AP 0 b g ra s i e st s s s ba i s e e E s AR S

Plaass witneh lotier =suming RES, PepupALism, enIpoTere mame Rid AGarees ssd il
of B Jeust cue Lusiness mAR BE & releTenEe.
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MACHINE SHOP

TRAINING and
TOOL MAKING

Mever in history hos there been such de-
mand for skilled mechanics. 1941 iz the
year for you te step cheod inte a BIG PAY
JOB, if you are iroined. Defense plans
mean full speed ahead for thops oll over
the nofien. But employers con't foke the
time to teach you. That's the slaw method
anyhow. A few months’ troining puts yau

Dualify for
TOP PAY JOBS

Maoster Mechanic

years oheed. Mational Schools has devel- akidnte

oped a plan to meet your special neads Alreraft Worker
ond fo irain you to qualify o3 a skilled Tool Maker
Mochinist and Tool Maoker,

HATIOMAL 3TUDENTS TARM TOF PAY DMDC':::'

We have placed hundreds and hundreds par

of Matisnal Graduates in gaod pay jobs in Layout Man

all types of Industries — aireraft, machine

sheps, monufocturing plants, wtilities, ete, %}

PRETESTED TRAINING FOR YOU

Mo motter where you are or how you are now employed, Matienal
Schook will bring te you the preved, proctical plan of training. Mo
dull textbooks. Fascinaking from beginning to end. Full, complete
insiruction by time-lested meihods, in

Shop Procedure Milling Machine Wark Bench Wark

Drill Press Operotion Grinding and Buffing Teal Grinding

Machanical Drafiing Threading Operations Shoper Wark

Shnp Maorhematics Hackrow Work Flaner Wark
Lathe Qperchion Tuwrret Lothe Work

NATIONAL _
SCHOOLS -\ FREE /

LITERATURE
ESTABLISHIE 1908

AMD
MAIL COUPON TODAY

FACTS
Mational Schools, Dept, 3-PMM
4000 Sa. Figuerea 5n, Loz Angeles, Celif.
Send Machine Shop Literature; no abligation,

MAME
ADDRESS
ciTY

SlA
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EDSEL FORD

THE 1941 GOOD DRIVERS LEAGUE PROGRAM
FOR BOYS AND GIRLS OF AMERICA

AM PLEASED TO ANNOUNCE that the activity of the
Ford Good Drivers League will be broadened
in 191, This year, girls as well a= boys will he
admitted to membership. The enthusiastic support
given the League in its first year by educational,
SEI.II:[}', and civie organizations is gratefully acknowl-
edged. 1 believe that the work of the League in 1941
will be equally interesting to these groups.

To all boys and girls between the ages of 14 and
18 inclusive, | extend a cordial invitation o join
the Ford Good Drivers League and parlicipate in

its activities, ; é‘!"

98 University Scholarships for Skiliful Driving

In itz second year the Ford Good Drivers
League offers girls, as well as boys, an
opportunity to become more skillful
drivers. And boys and girls alike will
compete, in separate divisions, for the
ninm}r-ﬁight university snlm]nmhipﬂ whirh
will be awarded in the Good Driving
Contests,

Membership in the Ford Good Drivers
League is open to any hov or girl who
lives in the United States, who is between
14 and 18 vears of age inclusive, and who
is legally authorized to drive an automo-
hile. An enrollment card may be secured
from any Ford or Lincoln and Mercury

———

dealer, or by writing to the Ford Good
Drivers League, Dearborn, Michigan.

Those who join the League will receive,
without charge, a membership eard, a
membership button, an illustrated hook,
"How To Become A Skilled Driver,” and
full details of the nation-wide driving con-
test, 98 scholarships (49 for boys and 49
for girls) will be awarded 1o the 98 State
Winners competing in the National Finals
in Detroit in August.

Every boy or girl who enters the safe
driving contest has an opportunity to be-
come the driving champion of his or her
city, state, or even the entire country.

Be amang the first to envoll from your communizy.

FORD GOOD DRIVERS LEAGUE

DIARBORM, MICHIGLA
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HOW FAST CAN

ARSHALL HEADLE,
Lockheed's chief test pi-

lot, was getting himself super-
charged. For half an hour he
had exercised on the bicycle
apparatus while breathing in
pure oxygen through his face
mask. Now the nitrogen con-
tent of his bloodstream had
been lowered to a safe level
and he was ready to test one of
the world's fastest airplanes.
Lockheed’s new P-38 inter-
ceptor pursuit can climh to
thin air so fast that an unpre-
pared pilot would get the
bends, the same malady that
affects deep-sea divers who
rise from the depths too rap-
idly. To prevent bubbles of
nitrogen from forming in his
blood the pilot has to super-
charge himself with oxygen
before he leaves the ground.
Testing airplanes at speeds
that are faster than anyone
ever flew before introduces
some strange problems. Sev-
eral of the newest American
fighting planes are so fast that
it would be too dangerous to
test them at their all-out top
speeds. Engineers know that
the terminal velocities of some
of these planes are around 700

Above, the P-18 retracting its wheels

as it makes fast-climbing taheoff.

Right, model of Aying wing type of

military design, with one puller and
one pusher lﬂgl:a".
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Tap, left, part of air intake of Stanford wind tunnel. Inset,
another Aving wing model. Right, note “culfz" at propeller

blade roots that provide extra thrust.

322

wind-tunnel chamber

Bottom, exterior of

miles per hour. From a 30,000-foot
altitude such a plane would hurtle
in a dive to sea level in twenty or
thirty seconds, The pilot wouldn't
have time to pull out of his dive
after reaching terminal velocity.

Even coming downhill at 500
miles per hour puts a strain on the
pilot. Passengers on {ransports that
descend 500 feet a minute are fairly
comfortable but a test pilot may
come down & hundred times faster.
The descent into dense air is so
rapid that he would suffer from
sinus pains and might even cave in
his ear drums if he didn’t remember
to shout all the way down to help
equalize the pressure.

You could count almost on the
fingers of one hand the number of
pilots who have flown faster than
430 miles per hour in level flight,
Flying an airplane at 500 miles per
hour is very much the same and at
the same time is very different from
fying a slower airplane. To Headle,
300 miles per hour feels the same as

POPULAR MECHANICS
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Above, checking over 500-
mile-per-hour plane before
test fight. Inset, “tail-first"
model of Fazt military =ship.
Belowr, machine gunner of military aircraft
with his equipment. Bottem, pilet in cockpit
of fast-climbing plane breathes oxygen fo off -
set ill effects of air Foo thin fer man to breathe

150 miles per hour as long as he holds
the plane in straight and level flight.
But it's different when he lets the
plane deviate from its straight path.
Pilots have passed out when pulling
out of a terminal welocity dive too
rapidly, and in a 500-mile-per-hour
plane the same thing can happen
merely by banking the plane into a
turn. Headle hasg to take his turns
gradually or else slow down for them.

If that's the casge, what good iz ex-
cessive speed in a military airplane?
The advantage is that a high-speed
interceptor can save precious min-
utes getling off the ground and up to
the scene of a fight, after which the
pilot ean throttle down to a safe ma-
neuvering speed. Pilots are least af-
fected by changes of aceceleration
when they are lying down, and in the

(Continued to page 154A)
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‘Pygnyy’ Scout Car to Be Used by U S. Army

Re: :arkable for its versatile service, a
“pygr.. " truck and scout car being pro-
duced for the U. 5. army by Ford Motor
company is a wholly new type of military
vehicle, Known as a “command recon-
naissance four-four,” the small, lightweight
car iz powered with a forty-two horsepow=
er, four-cylinder engine adapted from the
Ford tractor, and has a four-wheel drive,
& unique feature being that the front-
wheel axle can be used either as a driving
axle or as an idling axle. There is an aux-
iliary transmission in addition to the reg-
ular gear box, resulting in six speeds for-

Its ruggednezs belied by the
toylike oppearance, scout
car and truck can travel at
zixty miles per hour on level
ground, above, or bounce
safely over roughest terrain,
center. Hondlex of sides ars
concenient for zoldiers to
grip when the going is hard,
or to [ift car out of holes

224 '

ward and two teverse. The car will travel
about sixty miles an hour on level sur-
faces. When on reconnaissance duty the
car carries three men and an all-angle
machine gun. Storage space for a sub-
machine gun is provided. It is expected to
prove useful for hauling light freight and
in towing anti-tank guns and other small
field pieces. Since it is capable of carrying
several men, it can transport troops quick-
ly. The truck has shown an ability to take
sharp inclines and to travel over very soft
ground. Hand grips are provided around
the outside so the crew may help lift it out

. if the car falls into a deep
hole, The windshield
folds down flat over the
broad hood for wartime
service, and there is also
a folding top. In addition
to ordinary lights, the car
is equipped with blackout
lamps at front and rear.
A brush guard extends
across the front of the car.,
Built extremely low to the
ground, the midget truclk
is only thirty-eight inches
high at the cowl, and it
has a wheelbase of eighty-
one inches,

Diminutive preportions of
the army's new reconmais-
sance car are strikingly
naticeable when it chances
to park alongside one of its
big-brother military truchs,
below, On scouting mis-
sions F would ordinarily
carry a crew of three men

FOPULAER MECHANICS



r 255 ke R P ;

" L]

Tmy Target Plane Burns When Hlt Is Scored

Riflemen of the British
home guard practice
methods of defense
against dive bembers with
the aid of a moving target
that bursts into flame to
indicate that a bull’s-eye
has been made. The tar-
get consists of a finy
bomber modeled in metal,
which is fixed by an arm
toa 5haft in a way to sim-
ulate the motion of a dive
bomber. When the marks-
man registers a hit on one
of the vulnerable parts of
theplane, thebullet ignites
inflammable material.

v

Model plane mownted on mou-

ing arm presents realistic tar-

gel. It bursts inio fAame o ri-
.I'I'tmnn. nght, uwu?}nr

Tjrpe Sj ck for Lettering Slgns Is Fed frnm Alphaﬁet C;TSE;:L.A

Printed type faces available in block
form make easy the lettering of signs and |
labels of all kinds at home or office. The
blocks, containing many prints of all the 1
letters in the alphabet, as well as numerals, Y
are arranged in a convenient case. An ad- 3
justable holder is furnished, and lettera=, -
are placed in it as type in a “stick.” Whem
the words are spelled out, the back of the
holder is mounted with scutch tape so th

entire sign can be slid out and muunt
wherever the letters are to be used. “'-h

At left, laying out a sign in the adjustable holder
with type faces taken from blocks of letters

Seven-Inch Eraser Saves Frequent Changing afl

Feeding out the eraser as its tip wears
down, like a mechanical pencil extends its
lead, an electrie eraser now available over-
comes the freguent changing required
where short “stubby” erasers are used.
The seven-inch rubber core fits into a tu-
bular shaft, being tightened at the lower
end of the machine by a chuck.

Cutaway view of machine, at right, illustrates
hollow shaft through center that houses seven-
inch eraser. As rubber wears down, the cors ‘

may be extended wuntil it is all used up g J:

f

JL k:l |I
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Printing Plant in a Truck'Runs Off Prczgranm

-'!1-4'!_{ £f e

At left, copy for the
day's race program
iz handed to the crew
of the trackside
printing plant. Be-
l‘nw, the twao-color
rotary press inside
the truehk runs off
programs at the rate
of 10,000 an hour.
Six men and o chouf=
feur operate the plant

Experiments with a puntmg pIant on
wheels have prived so successful in turn-
ing out race programs right at the track-
side that the plan may be put into opera-
tion soon at tracks and sports arenas
around the country. Printing the programs
at the track enabled the officials to run off
the exact number required by the day's
attendance, with the latest information in
the sheet. A printing shop complete with
color press, Linotype machine and binder
capable of turning out 10,000 programs an
hour was installed in a truck with a floor
space thirty-one by nine feet. ;
b [ 4 (0
Dial Opens Fruzen Food ?Lockerags Patron Serves Self
“Trw Lf
As simple as pusﬁ buttun tun% r.mLr ‘a “ ¥o frozen-food lockers, The lockers are ar-
radio, the dial syste j‘n has been dxtended ranged on a large wheel, and for access to
HAon stk his own compartment the
patron merely presses his
particular button and the
individual locker moves
automatically to the door
opening where it can be
unlocked with his own
: , ) : key. No attendant is re-
. | gquired and the patron
. - [ need not enter the zero
room to obtain access to
his locker.

Left, a patron dials her locker
b and pr g button;

right, swung inte position,

the locker is apened and fros-
en food iz withdrawn

996 POPULAR MECHANICS




| L0
Million-Volt Tube X-Rays Huge Steel Castings

|
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Emitting energy equal to $90,000,000 worth of radium, a millisn-velt X-ray tube, developed by General
Electric, saves time making X-rays te find Raws in large castings for electrical equipment. Despiteits
st ¥7EF, it photographs through four-inch steel in less than twe minutes, which formerly required an
hour. Above, turbine casting obove X-ray machine iz being lowered into pesition to be photographed

327
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) t:L F YOU were to select the most remark-
% 1+ ot able characteristic of modern industry,

Iprobably the first thing that would come

“to your mind is size—huge buildings, gi-
-~ . ‘gantic machines, massive ships, great air-
<. ~_planes, bulky trucks, mammoth dams, tall
= Uderricks, towering excavators, long trains.

g Man himself seems puny and weak beside

“his creations.

y &

' The second characteristic you might note

.. would be the complexity of the ingenious
""" devices, which often taxes the average hu-

= *) man capacity for understanding. Indeed,

- - achievements of recent years have pretty
nearly shown that whatever man can im-

S 3% A
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Top, modeling a factory: be-
low, tidez ebb and Hew in
minfature ﬂ'up# Cod canal.
Right, model of a modern de-
paritment store

agine he can build. And they have brought
a new problem, the difficulty of visualizing
and pre-testing these entirely novel and
untried scientific and mechanical wonders,

A roll of blueprints is a poor aid to the
imagination. And, since the best test of a
theory is to prove that it can be made to
work, modern industry has turned more

and more to the use of miniature models,

precise in form, scale and operation.
These little giants of industry have been

throwing a tremendous weight behind the -

forward-moving wheels of progress. Vi-

tally necessary during the early stages of -

thousands of projects, they are forgotten-
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of INDUSTRY

and tossed aside when the |
project takes final form, per-
haps as an intricate packag-
ing machine, a new automo-
bile, a whirling turbine, or a
cavernous wind tunnel for
testing airplanes.

So we seldom hear of
them, as though they were
part of another world, a lost
Lilliputian universe right in
our midst.

Now, under the impulse of
war, these little fellows have
suddenly increased a hun-
dredfold in number and

thousandfold in impurtanced Four-foot Buuhl';{ D‘nmhﬂ-ﬂu built Il_v ﬂrh:;ﬂ:yl:.:"ni'ﬂ J-#L:!Ffl E:!n — =
] - working madel. B, T t, army engineers solved p ems with scale
Hidden away safes and model of Santee River dam spillway. Center, fiying cadets study a

locked behind metal doors of mq-.nzun:r with tiny planes. Bottom, mndd 'p.F turbine generator

’

gt A e Aemld ozt 1
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bazes on both coasts offi-
cers are splashing around
in shallow beach waters
directing the landing of
model soldiers-of-the-sea
from model boats in the
face of theoretical fire of
model cannon.

On a dozen flying fields
army and navy pilots are
studying battle maneu-
vers and formation flying
with model planes held in
the air, moved across the
ground or suspended on
wires. On army reserva-
tions tacticians are oper-
ating tumblebug tanks
over miniature obstacles
and stringing miniature
wire entanglements in
front of miniature trenches. In airplane
plants tiny ships bob and sway to tiny air
blasts in tiny wind tunnels,

But war is not all guns and tanks and
ships. Generators, turbines, textiles, and
hundreds of other produets, including the
very buildings in which they will be man-
ufactured, require miniature models,

And preparation for defense is not all of
life today, either. In the laboratories of the
great electrical, oil, metal and rubber com-
panies scientists are using small-scale

s—n models in their
S peaceful experi-
ments to improve
civilization. In the

war department buildings in
Washington are hundreds of tiny
working models, guarded from the
eyves of foreign sples as though
they were vital blueprints, In fact
they are blueprints, raized into
three dimensions. In the models
are hidden the secrets of swift
raiding planes, ingenious bomb
sights, revolving gun turrets and
other surprises Uncle Sam is cook-
ing up for future enemies.

In the near-by Naval Experi-
mental Basgin, engineers of the
navy tow avound models of battle-

ships, airplane carriers, cruisers, Teop, model of a 65,000-kilowatt New York power ‘.-f.‘.‘é“i." t;‘::-

destrover . ter, tiny Pennsylvania electric locomotive is contro ¥ Unice.
yers, and su‘bmarlnesh of Bottom, testing behavior of suspension bridge in advance with

types never yet built. In marine weights hung under deck of model tg simuldte traffic load

o kg J e/l
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~General Electric and
Westinghouse and similar

+ laboratories are guarded
models of secret machines
that have never been con-
structed, machines made
to move by the impulse of
sunlight, radic waves or
ordinary electrie bulb
light. Standard Oil of
New Jersey has a com=

. plete model oil refinery
fashioned mostly of steel
and glass. Goodrich Tire
and Rubber Company
uses little model tires for
laboratory experiments;
real tires would require
huge scientific apparatus.
In shipyards, little hull

meodels are built and then  Complete miniature oil refinery, above, shows crude-oil storage tanks, still,
marked off so as to lay out bubble tower, pump house, condensers and heat exchangers

huge steel plates for real ships.
The scientists employed by rail-
roads and railroad equipment
manufacturers are often busily
engaged testing miniature trains,
switches and safety and signal de-
vices that would gladden the
hearts of many a yvouth as a birth-
day present. But these research
men are working, not playing;
they are fashioning the train and
railroad equipment of tomorrow.
Some of the most elaborate
models ever put together are
helping U. 5. Army engineers con-
trol mighty rivers and coastal wa-
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Scale model aoutemobile in circle is com-
plete to headlights and upholstery; abooe,
its beginnings in clay. Bottom, working
out maneuvers with tiny planes on wires

ters. Reduced to a scale often as
low as 1/2,000 of their real size,
but built in accurate reproduction
of the genuine river bend, tide-
water shoal, harbor or inlet, these
models make little problems of big
ones, Experimental currents are
created from water flowing from
a faucet, paper confetti is cast on
the miniature water surfaces and,
{Continued to page 146A)
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| .Fifteen-Foot Transformer
Dwarfs Men Riding on Top

Workmen atop transformer appear as midgets compared with thirty-five-
ton mammeath, “Wings" 3:1' es are radiators b cool 4,000 gallons of ail

a
Ready to take its place distri utlné elec-
tric power in the national defense program,
a thirty-five-ton transformer recently was
transported from a Westinghouse plant.
Its gigantic size dwarfed men riding on top
as they directed its movement to a freight
car which was to haul it. More than 4,000
gallons of oil, to be used in the fifteen-foot
transformer, will be cooled by circulating
‘?11'-:!11.1 h radiators at the sides.
K¢

SE
Wool-like Fiber Made of Rayon
Can Be Dyed in Light Shade

Capable of retaining a erimp with a high
degree of permanence, a new rayon fiber
developed by the du Pont company pos-

— LR 1 ==

332 w : P

2 : Pronged collar takes a firm hold on edge of barrel
sesses certain characteristice now available and the long handle makes the lift easy

POPULAR MECHANICS <

only in wool. Known at
present as “fiber D,” the
new yarn has been used
satisfactorily in rugs, car-
pets, upholstery materials
and wall coverings, and ig<J
usable also in decorative
fabries such as draperies 7
and plushes. As with oth-

er rayons, fiber D may be
dyed to brilliant, clea
colors even in the lightes
shades, which is of par
ticular interest to rug de-
signers, who require ex--
pensive white wools fm\,‘g
the lighter colors. Luster
can be controlled as with.
rayons. The fiber is mnﬂ%
proof and takes readily to
treatment with anti-mil-
dewing and flameproofing
preparations.

Adjustable Tipper |
Lifts Barrel with -

Easy Leverage

Lifting drums or bar‘l-n
rels to an upright position
is easy with a long-han<%_
dled “tipper” just brought._ )
out. It has a pronged col-
lar that adjusts to fit all =
types of drums and bar(
rels, holding them firml
during the lifting. The
long handle increases th
leverage.
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Chairway Hauls Sklers a Mﬂe up Mountam

Up an avenue cut
through the trees on the
slopes of Mount Mans-
field, Vt., runs a cahleway
more than a mile long,
carrying skiers past the
treetops to the summit.
The eighty-six-chair
tramway, new this sea-
son, cost $80,000 and is
the longest of its kind,
stretching over 6,330 feet.
Instead of a long, tough
trek up the snow=-covered
trails, the skiers sit down
for a leisurely twelve-
minute trip through the
winter fairyland., Lest
they freeze up en route,
the passengers are pro-
vided with heavy canvas
aprons that serve as wind
breakers, snapping
around the neck and cov-
ering the legs. Skis can

Designed particularly for dismounting
tires from the new safety wheels that have
an inner-flanged bead channel, a quick-
acting tool requires little effort. It will
handle all types of tires on wheels from
fourteen to seventeen inches, and is espe-
cially helpful in removing tires from con-
ventional type rims when the beads are
badly rusted or tightly seabed

MARCH, 1941
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At left a skier boards a cable-hung chair for the long
ride up the slopes of Mount Mansfield, Vermeont.
Part of this 6,3Y0-foot chair tramway is seen above

be worn during the ride or held upright on
the fool rest connected with the waist har
which keeps the rider in his chair. The
chairway takes the skier to an elevation of
4,397 feet above sea level in a rise of 2,030
feet. It accommodates about 200 skiers per
hour. At the summit there is a ski house
with non-fogging, double plate-glass win-
dows and a circular fireplace in the middle.
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Left, leaving tunnel on Pennsylvania turn-
pilte. Lighting is blue-green from mercury
lights designed by Westinghouse.
light used at interthonges and tunnel ap-

Right,

proaches. Bottom, location of tunnels

EMBODYING the most modern prinei-
ples of express highway design, the
160-mile Pennsylvania Turnpike connect-
ing Pittsburgh and Harrisburg offers the
motorist a route from the eastern seab®ard
to the west that is free from crossroads,
stoplights and steep grades. As a conse-
quence, it is America’s first highway on
which full performance of today's automo-
biles ean be realized,
Instead of climbing over the Appalachian

Mountains, always a formidable barrier

between the east and the west, the turn-

pike goes through them. There are seven
iunnels totaling six and seven-tenths miles
in length which save 9,000 feet of vertical
climb over existing routes. On open
stretches the turnpike consists of four
lanes, two totaling twenty-four feet in
width running in each direction. A park-
way separates the two two-lane roads.
Approaching tunnels the four lanes con-
verge into two lanes, each eleven and one=
half feet wide.

Free from cross-traffic and constructed
to by-pass all towns and cities, the turn-

1=LAUREL HILL

LOCATION OF TUNNELS
:—ALLEGHENY  3—RAYS HILL
STUSCARORA  —KITTATINNY  7—BLUE MT,
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pike, which has been nicknamed
“The Dream Highway,” lends
itself to exceptionally high
speeds. On test runs automo-
biles have exceeded 100 miles
per hour. However, the high-
way's main purpose is to pro-
vide a safe avenue for travel at
uniform speed, sixty to seventy
miles per hour if the driver de-
sires, over the entire stretch.
{Continued to page 159A)
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W:shnghausg control panel
'—prl hEEl.lanla: and krzp‘
record of all electrical oper-
ations in turnpilke tunnel.
Center, looking at huge ven-
tilating fan used fo provide
constant supply of fresh air
in tunnel, Left, llrm'g.ﬁ!uwuy
on the high-speed turnpike
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Beam of light and photoecell, top, count cars as they enter or leave the
tunnel; similar arrangement above entrance warns officers if a truck toa
high for tunnel attempts te pass, center. Bottem, contral beard shews
traffic conditions in tunnel, gives carbon-monoxide content in four sec-
tions of each tube, and has push buttons to turn on the ventilating fans

Photoelectric cells per-
orm a variety of duties in
goarding and regulating
traffic passing through
the mile-long tunnel un-
der East river, New York
City, linking Queens and
fanhattan. The Queens-
Midtown tunnel includes
two two-lane tubes, each

' having its own set of con-

trols, and the traffic con-
ditions of both tubes can
be surveyed in a moment
[rom one huge eontrol
panel built by General
Electric company. Photo-
eleéiric counters show at
a glance exactly how
many vehicles are in each
tube at all times, one
counter adding traffic en-
tering the tube while the
other subtracts wvehicles
as they leave. A ecounter
includes a beam of light
shining from one side of
the pavement to an “elec-
tric eye” on the opposite
sidewall. Whenever this
beam is interrupted by a
passing vehicle the “eye”
sends an impulse to the
counter. If ears in any
tube exceed a safe num-
ber, a signal is sounded at
the central control panel
and the flow of cars at the
entrance is reduced. An-
other beam of light,
thrown across approaches
at a height of twelve and
ome-half feet, is inter-
rupted by any truck high-
er than that, causing an
electric eye to sound a
horn as a signal for offi-
cers to halt the truck be-
cause it would be too high
for the tunnel. Photocells
also turn on lights at the
tunnel approaches when
it becomes dark, and aid
in recording the amount
of carbon-monoxide gas
in the tubes.
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The continents meet at La Guardia airport, terminal ¢f transoceanic and frans-American air
lines. Here is its control room—eyes, ears and brain of the port—without whose "green
light" no liner can land or depart. In the distance a transport.skims just above the runway
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By Allen Warren Elliott

N a misty morning a little more
O than a year ago, one of the most
remarkable industrial babies ever

born was ushered into existence

almost exactly in the geographical and
population center of New York City.

One of TWA's Stratalinars whaals
around the control tower, above.
At laft, a U. 5. Custems official
examines a passenger's luggage;
being a port of entry into the
United States, this international
tarmimal has it own customs office

The industry was avia-
tion and the infant was La
Guardia Field, already
something of a whopping
prodigy beeause $40,000,-
000 had been spent to make
it the largest port of the
skies, bizger than anything
England, France, Russia or
Germany could offer.

Today, still the baby
brother of big-eity airports,
it has virtually zoomed out
of its swaddling elothes.
Already the field has sur-
passed all of its older rivals. More pas-
sengers arrive or depart on its far-flung
runways than on any other of the world's
many airports,

During the noon rush period, an air
liner lands or takes off every fifty-six
seconds.

In the blue, above its broad, brown
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acres, the last generation's fan-
tastic dream—of a sky actually
dotted with giant planes spar-
kling in the sun—has become this
generation’s accomplished fact.

So jammed is this busiest
cross-roads of the clouds with the
huge, sleek silver birds of the air
lines alome that a figurative
“‘keep off the concrete”’ sign has
been hung out for all other air-
craft in the form of a speeial
landing fee. Even Unecle Sam’s
army and navy planes have tak-
en the hint to stay away unless
on important and official busi-
Iess.

Between 5:00 and 6:15 p. m.
daily, more than fifty scheduled
air liners come or go. An aver-
age of more than 290 air liners
alone land or take off daily and
the total has hit 359 on a holiday.

Without restrictions, these fig-
ures would double and perhaps
treble on a field already so lively
that occasionally there is just
enough room on the conerete
loading apron for the seheduled
transport ships, erawling in and

At upper right, an autogyro ferries in a
cargo of mail. Balow, installing diree-
tional antenna on cabin of United Air
Lines' "flying laboratory,” which is based
at the field. Bottom, manpower digs in
to help out horsepower in a winter gale
as a tractor struggles to mansuver a
plane on a slippery apron
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Dusk falls, red and white lamps blink
along the runways and boundaries of
La Guardia field and the lights of
Mew York City surrounding the air-
port begin to twinkle, above. The
evening planes and sky sleepers line
up for final inspections befors thair
night runs. At left, a Mainliner passes

the Administration Building

out like gargantunan beetles.
Sometimes, when low visibil-
ity hampers operations, ten or
fifteen liners drone in monot-
onous eireles at 1,000-foot in-
tervals above the field await-
ing permission to descend in
turn, and land.

Bo quickly has this infant
airport fulfilled the vision of
its ereators that a move was
started to establish a number
of hranch airports north of
New York City and across the
Hudson in New Jersey so that
passengers might be shuttled
back and forth in small, fast
ships to relieve eongestion of
the 558-acre fledeling field.

Originally the brain ehild
of Mayor Fiorello H. La
Guardia, the airport’s activ-
ities have grown with amaz-
ing rapidity, thanks to the
keen perception of the exeen-
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tives who direet the operations of the
major air lines — American, United,
T.W.A., Eastern, Canadian Colonial and
FPan Ameriean.

Everyone saw the convenience angle
of an airport eentrally located within
the largest eity in Ameriea, with its time-
saving advantages. DBut these men
spotted one more factor that would give
aviation itself a tremendous boost and
they did not hesitate to offer the support
which made the field practical.

At the top is a natural-
color photograph of
Mew York's International
terminal — the base of
Pan Amaerican Airways'
operations between the
Americas and Europe.
At the right, one of the
huge Clippers is hauled
ashore on the beaching
gear for its regular turn
in “d?do: " after a
round trip overseas

e 2L L o Ty
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Beecause the airport is surrounded by
the densely populated ecity, it is almost
impossible for a plane to use the field
without passing over a erowded seetion
of the metropolitan distriet. The result
has been that each great ship that wings
its way to and from the field is writing
a story of speed and safety across the
sky where all ean see. Thousands who
would not have thought of flving a yvear
ago, have become aceustomed to the idea,
They are among the new patrons of pas-
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senger aviation. Proof of the advertis-
ing value of the location is the faet that
more than one million visitors have paid
a dime each merely to enter upon a plat-
form skirting the loading apron to
wateh the air liners arrive and depart.
To manage this great stream of air
traffic, an organization of more than
4,000 persons has grown up, enough to
populate a good-sized town. Like a
town, too, the airport has restaurants,
bars, a florist, barber shop, newsstands,
fire equipment, weather bureau, first-aid
stations, telegraph offices, a photog-
rapher and a post office. In addition,
being a port of entry for Pan Ameri-
can’s air passengers from Portugal,
The Azores and Bermuda and Canadian
Colonial’s from Canada, it has U.5. eus-
toms, immigration and health offices.

Spearhead of the management groups
is a force of some fifty men under the
direction of Commissioner John MeKen-
zie, Major Elmer Haslett and Chief En-
gineer Joseph A. Mechan representing
the eity’s eontrol of the terminal.

This staff includes the twelve men who

‘stand day and night vigil in the control

room in a tower atop the administration
building, the chattering and humming
room which functions as the brain and
nerve eenter of the airport, as well as its
ears and eyes, co-ordinating the efforts
of the air-line exeeutives and Uncle
Sam's Civil Aeronauties Board to keep
things unsnarled.

Using every practieal device eommon
to airport control towers the world over,
ineluding more than $30,000 worth of
radio equipment alone, these traffie cops

That odd network at the top
is a plastic, three-dimen-
sional chart with which
American Airlines can plot
the location of any of ifs
reqularly scheduled flag-
ships at any hour. Red
bulbs on the automatic elec-
tric "wind sock' at loft,
show night-flying pilots the
direction of ground winds.
Wind direction also uq{i-
ters on a dial in tha control
tower as the "sock" swings
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of the ““Grand Central
Terminal’’ of aviation
bring the air liners down
when they are within
reach of the field, or dis-
patch them from the air-
port confines, whereupon
their flights become the
business of the flicht su-
perintendents of the indi-
vidual air lines and the
CAA Airway Traffic Con-

trol.

In daylight, these men
depend largely upon their
virtually unobstrueted
view of the field and its
approaches. At night,
however, they are aided
by a elever electric mech-
anism whieh reproduces
the field in miniature and
reveals the passage of
planes on the runways by lights
that flash on and off as the aireraft
trip the controls. The towermen
deliver radio instruetions to the pi-
lots in the adjacent air or, awaiting
the word to lift their ships, giving
permission to land, taxi or take off,

Just as mechanieally ecomplex
and preeise are the individual com-
munications systems of the air

Pneumatic tubes (top) connect the various
points of operation of American Airlines
around the field. Grease and oil are fire
hazards in hangars, so the scrubber [right]
has a rather steady job cleaning the concrete
floors. The six-wheeled “crash car,” balow,
is always ready for emergencies but has
seldem been called into action

= — — — ——
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lines, which follow the flight eaptains and
co-pilots from one field to another, never
letting go until a local airport control takes
over at Washington, Chicago, Los Angeles,
San Francisco or some other distant ter-
minal. American Airlines eenters its com-
munieations, largest privately owned sys-
tem of its kind in the world, at La Guardia
Field where more than #$50,000 in radio
equipment includes four transmitters in
the area ten miles south of the field, and ten
receivers on a near-by island.
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At the top is an air traveler's first view of
La Guardia airport. Balow, prospective pas-
sengers on Pan American clippers, as they
I"ﬂﬂg'ﬂ pﬂiﬂg!. !fﬂp unawaras of a SCarne
built inte the floor and a clerk reads their
walght on a dial concealed behind the
counter. The purpose is to assure proper
distribution of the :l\ip's load

P

Even before a departing plane
is out of sight of the airport,
practically every station on the
American Airlines routes knows
it is in the air. The flagships re-
port at intervals of about half
an hour on weather, altitude and
position. Teletypewriters eriss-
eross the nation with messages
fixing the positions of flagships
in flight.

A novel ehart registers Amer-
ican flichts scheduled for a given
day. Instead of a flat map, the
device is a three-dimensional
chart of transparent plastic ma-
terial through which separate
vari-colored ribbons follow each
scheduled route. At the top it
resembles a  system map of
Ameriean Airlines. Down the
sides are lettered the hours of
the day. Strings, denoting air-
planes, are fastened at the top at
those points on American’s sys-
tem where planes are based.
Red strings indicate twenty-one-
passenger DC-3's, blue strings
are for Skysleepers, while green

(Comtinuwed on page 1254)
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Bricks Test Storm Resistance ofPhone Wires

To determine how well tele-
phone wires will carry the extra
weight of ice during snow and
sleet storms, engineers string
bricks along experimental open-
wire lines at the Bell Laboratories-
field station in Chester, N. J. It
has been found that an accumu-
lation of ice one inch in radial
thickness adds about twenty-two
ounces to a foot of wire, ar 200
pounds on a 150-foot span.

1,6
Vitamin C Locked in Milk
by De-aerating

To prevent escape of its vitamin
C content, a process of de-aerating
- gsteurized milk has been devel-
oped by three Cornell Unwermty
professors. Vitamin C in a quart
‘of ordinary pasteurized milk is
equal to that contained in the juice
of a slice of orange, but by taking
air out of the milk it is possible for
a quart to retain a vitamin C con-
tent equal to the juice of a whole

DI, The de-apratlng Pm-ﬂfess,_ Outdoor laboratery crew hanging bricks on telephone wires in

iz not EKPEFI.S!.VEH Vultess o1 i;._ LLopdtls test to ascerfain amount of ice the lines can endure in storm
L 2% (§ G0
Bayonets Thrust mtc_} Snow Man by Soldiers at Practice

Encountering a snow
5 man on the grounds of
Fort Dix, N. J.,. zeal-
ous soldiers attached to
company L, 174th infag-
try, took an opportunity
to demonstrate an attack
with bayonets. National
guardsmen and draftees
are receiving army train-
ing at the fort.

d .

[ Gar hose so light
that a child can handle it
has just been put on the
market, a fifty-foot length
weighing only eight
pounds, including its

carries about seventy per

standard couplings; it |7
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. " cent as much water as the
fﬂfnnir}'mcn get extra practice b_lp jnbbing therr bayuml‘a info snow man ch‘L"lm.tiOl'lE]. Eize. Q
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%,/Chain Lifts Loaded Trucks
to Top of Steep Incline
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{ t:l Taking it easy up a twenty-degree incline, men let
et Link-Belt conveyor chain haul load and themselves
"g Pushing trucks loaded with 500-pound
S bales of cloth up a thirty-foot slope, for-
merly dene by hand, is now the work of a
h..j floor-type conveyor chain installed at a
~ )  mill in Greenwood, 8. C. The bales must

be hauled from the ground level to a plat-
form on the floor above where they are
placed igp motor trucks or freight cars for
shipment. Laborers still shove the trucks
toand from the conveyor, but are saved the
heavy climb. Spaced at suitable intervals
in the chain are pusher links that engage
the truck axles and the workmen ride
along by standing with one foot on the
chain. Two truckloads at a time can bhe
handled by the conveyor.

-~ K144 S i————

- ' Core of the Earth May Be Solid
Instead of Liquid

Upsetting the widely held belief that
the earth’s core is liguid, laboratory ex-
periments by Father Joseph Lynch at
Fordham University point o the possibil-
ity that the center of the eparth may he
‘metal in which hydrogen gas has been dis-
sulved.l To substantiate }he. theory, atten-
246 LL{L!{ ¥ ° .
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tion is called to the fact that certain feeble
earthquake shocks, called “shear” waves,
which could not be transmitted through a
liquid, reappear on the opposite face of the
globe, although in greatly reduced form,
after penetrating the core. This is regard-

ed as evidence that the core has some
rigidity and cannot be a liqguid. The ex-
perimenters were able to reduce the rigid-

ity of palladium by causing it to absorb, or ~.J
“oeclude,” hydrogen. It was pointed out "-j
that due to the enormous pressures 1|.aviﬂ'lirl~_“\l
the earth it would be plausible to imagine
a metallic core occluding an amount of *
hydrogen sufficient, to reduce the cm'e’sz
rigidity virtually to.zero. While it is pre- ©
sumed that the gas would be hydrogen,
the metal could be one of the many known i
to occlude hydrogen readily. )
Sweeper Cleans Twist Pile Rugs ™~

with Moist Powder

nﬁ
Cleaning twist pile rugs has been sim-
plified by the development of a vacuum_
cleaner attachment that applies and re-
moves a new rug-cleaning powder. Ther,

-

\

powder comes in moist form and is first ™
sprinkled over the carpet, allowed to stand

for one or two hours, and then removed by
the vacuum process. The attachment fits
one of the standard machines used for ¥
cleaning rugs with a liquid compound.

Special vacuum-cleaner attachment spreads and picks
up powder used for cleaning tunst pile rugs

el LUt e- 2l A L Liid POPULAR MECHANICS
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Bomber Fast as Pursuu: Shlp Has Gun in Tall

Reported to have a
speed in excess of 400
miles an hour, the Martin
B-26, a new army medi-
um bomber, flies faster
than most pursuit planes
now fighting in Europe.
A gunner’s turret at the
rear improves firing pow-
er. Self-sealing fuel tanks
and protective armor for
vital parts are other fea-
tures of the plane.

If its 400-mile-an-hour
speed is not enough te
outstrip enemy pursuil
ships, this Martin me-
dium bomber built for

U. 5 army can pour
bullets mrward fram
gunner's hzr.rzt in fail

e
Bugle Ca mt;:{:- Megaphone Gets’em Upin the Mnrmng

Reveille sounds painfully loud
these days to the boys in camp at
Fort Jackson, 3. C. When the bu-
gler sounds “I can't get 'em up in
the morning” he steps to a huge
megaphone that blasts his notes
throughout the camp. Mess call,
he finds, does not require so much
artificial amplification.

{ The bugler at Fort Jackson,
5. C., rleft)} covers plenty of
ground with the help of a
big megaphone suspended in
a frame at hiz post

g _. -;1‘ Lk
P{)rtable Crankshaft Grinder Saves Work of Dlsmantlmg the Car

Hud or main journals can be ground
without removing them from the car by
means of a portable erankshaft grinder
now on the market. The operator can do
precision work from a comfortable posi-
tion, and the preset grinder will deviate
less than one-thousandth of an inch from
the setting. Alignment of erankpins with
main journal is maintained at all times.

Seated in a comfortable position under
the elevated car, the mechanic performs
precision work with the portable crank-

shaft grinder with the least cTort
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Exoct measurements are taken on layout foor of half of inner frame for hydrogen-cooled turbine
generator being built in East Pittsburgh works of Westinghouse company

ICTURE Uncle Sam as a powerful,

sleeping giant suddenly awakened in
alarm and thrust into a frantic armament
race. Imagine steam as the life-giving
bloodstream of this industrial giant. Then
the turbine—that revolving, eflicient wind-
mill of steam—naturally takes its place in

the defense setup as the indispensable
heart of this peaceful giant who has turned
warrior,

Today, the whirl of the turbine is the
heartbeat of America's defense prepara-
tions. Uncle Sam has some 200 newly or-
dered warships and many auxiliary naval

vessels scheduled to be
built for $4,274,437356.

Few of these ships will
plunge their sleek bows
into green sea until tur-
bines have been in-
stalled to furnish the
power for propulsion,
for gun and turret ac-
tion, for lights and for a
dozen other essential
functions.

New naval bases to
serviee and repair these
battleships, aircraft car-

Large marine reduction

gears coming of the

line. These link tur-

bines and propeéllers
that drive modern ships

348
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riers, cruisers, destroy-
ers, submarines and
lesser vessels are being
rushed to completion. In
many of these bases, not
a lathe will turn or a re-
assuring light glow until
turbines have been built
and installed.

Hundreds of factories
arce springing up to con-
struct guns, gun car-
riages, tanks, trucks,
powder, chemicals, am-
munition, uniforms and
scores of other essen-
tials., Those which de-
pend upon their own
production of power
from coal, oil or gas, and
they are many, will be
merely useless buildings
until the first jets of
steam coursing through
turhines touch bright,
modern machinery with

Right, overhead view of fur-
bine which will produce
35 000 bilowatis of electricity.
Lengest blades will rotate at
11T feet per second. Bol-
tom, two photo-diagrams
show how steam gives turbine
blades a push as it enlers,
then a kick as it leaves in op-
posed direction

STEAM LEAVING
BLADES IN OFFOSED
MMRECTION EXERTS
A REACTION FORCE

EXPANDING STEAM
STRIKING BLADES
CREATES AN
IMPULSE FORCE
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Left, final inspection of Fuzh-pr:unu blade ring. Steam strikes these blades at 500 miles per hour,
sometimes mere. Right, rotor blades each thirty-eight inches long have tip speed of 1,350 feet per second

the magic wand of life. Central power sta-
tions, even in the biggest cities, have found
that the defense program demand for elec-
tricity to empower hundreds of small,
urban war-material plants, will require
more generators and more turbines.
Forced to wait, in many cases, until tur-
bines have been built for purely military
ships and plants, are now on order some 240

Azsembling rotor on medium-gize vertical weterwheel gen-
erator in the Westinghouse East Pittsburgh works

350

cargo vessels, totaling more than 1,700,000
tons, a large proportion of which will be
propelled by turbines, their rotating action
slowed down to efficient speed by ingeni-
ous and precise reduection gears.

When it is considered that it takes from
six to eighteen months to make a large=-
sized turbine for a warship or manufactur-
ing plant and even two years to produce
the largest sizes, the important rela-
tionship of this mechanism to na-
tional safety is startling. And, since
there are only five corporations in
the country eqguipped to manufacture
large turbines, the turbine industry
is just swinging into a stage of in-
tense activity never before seen. Or-
ders on hand total hundreds of mil-
lions of dollars,

Typical is the South Philadelphia
turbine plant of the Westinghouse
Eleetrie and Manufacturing company
where a $9,500,000 budget is being
expended for machine tools and new
buildings to take care of $64,500,000
in orders, ineluding turbines for
forty-five battleships, airplane par-
riers, cruisers and destroyers. A year
or so0 ago this plant was competing
for business in a comparatively nor-
mal market. Now it has enough tur-
binez on order to tax ordinary ca-
pacity for five years. Machinery now
ordered will total about 5,000,000
horsepower, of which 3,000,000 will

POPULAR MECHANICS



Abave, left, speed-reducing gears essential for
harnessing steam power in ships. Right, in-
stalling stainless steel reaction blades which
will be placed in high-pressure rotor of huge
steam turbine. Circle, workman using large
wrench on low-pressure section of turbine.
Botiom, gigantic single-shaft turbine which
delivers 220,000 h-nrx-epn wer to generator

drive navy ships. Steam turbines are
put together on assembly lines, much
like those of the automobile industry,
except that placement of turbine
parts is infinitely slower. Minutes in
the automobile assembly line are
more often weeks in the assembly of
a giant turbine,

If you were to spend
a year in a turbine plant
watching these processes
while a single great ma-
chine came into being,
vou would first stay
weeks in the calculat-
ing, drafting and engi-
neering departments in
a disconceriing maze of
figures on stresses,
weights, lr_'rnper'uluru&,
alloys, speeds, friction,
clearances, horsepower,
endurance and so on,
Paradoxically, you soon
wollld learn that the
turbine is one of the
simplest of mankind’s
important machine-age
inventions in spite of all

{Continued to page 151A)
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/nghtBeamsTestA;ngnment a special nose cfadle, lined with sponge
rubber, supports the propeller. Standing
ﬂfAUtﬂHlﬂbilﬂ WhEElﬁ’ ©  on its nose in these cradles, any plane can
W E S, ¢ be wheeled out of line without disturbing
others. Eighteen feet of clearance between
, fioor and ceiling is required, but hangars
with lower ceiling can save considerable!
space b'-: usmg tdy the wheel cradles. [

&
; )

i W
R { MWkl e Trurismutannn of Uranium 2357
i : Produces Six Elements ™

. When atoms of uranium U-235 are hrn—
ken up in the process by which sment:sfs
hope to produce atomie power, it has be:m&
[ound they yield six different elements™
\. Tthrough fransmutation. Each atom be-w
comes divided into two pieces, each a difz
. [erent element. The results of this d.l'\FI-
- sion, or fission, according to determinations
t of Drs, A, V. Gms&e E. Fermi and H L. 3
' Ander'son, of the Columbia Umvermty, fall -+
Tinto twio groups, one of heavy elements, the <
' other of lighter ones. In the first group are 2
~iodine, xenon, cesium, lanthanum and eeris,
um 1._-.rh|]e m the latter is molybdenum. \

Testing wheel alignments of the bﬂllﬂ.‘- car is a tash

of a few minutes with this three-lens beam system VGﬂndEl‘ Eaks III’ Brake Lu‘ung
Light beams are used to test wheel align- without Removing Drum

ment and wear on the front end suspension
parts of automobiles in one of the newest
tools of the automotive trade. The instru-
ment has three lenses. These flash the
front, rear and side measurements on a
screr:n visible to car owner and mechanie.

”r b 0 ———
“‘*-3'_,__ v,Cradles Park Planes on Noses

- to Save Space in Hangar

T Using wheeled cradles that stack air-

" planes at an angle, two men devoting only
two minutes extra for each plane are able
to triple the storage capacity of a hangar.
One cradle is placed under each wheel, and

High-speed grinder quichly l.'mpau new brake lining.

te an even At without removing drum from car

To eliminate the breaking-in period nec-
essary when new brake lining is installe
in a car, a portable grinder that plugs into
an electrical outlet shaves the lining while
the brake drum is on the car. Designed to
operate on any truck or car, the high}.&.___
speed tool grinds the lining so shoes be-=.

i Parking-cradles stand airplane on itz noze to sace ; ;
Epace in ﬁangar. Sponge rubber protects prnpe"er Eﬂme cﬂncentrlﬂ W].th th.E brake d.l'llms.
i
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ble to heavy loads, with toylike trucks of
" their own making. Two machines consti-
tute a comp ete unit. One is known as the

When a fire occurs in remote sections of
iskiyou National Forest, Ore., the rangers
push Through brush and trees, impenetra-

Trn'l'!rnnhgr, uﬁnw, breaks puth far ilnﬁy trailmebile
shewn at top, left. Bottem, latter machine carries
gasoline to run vehicles and fire-fighting appoaratus

baby trailmaker, and the other, the trail-
mohile, is a midget truck which tows one
or two small trailers packed with fire-
fighting equipment. The trailmaker runs
ghead, building a trail for the trailmobile

at the rate of three to five mileg per hour.—~2.7,

A straight blade serves as plow and grader,

making cuts into upper slopes of hills and _

filling in the lower slopes in a single ma-
neuver. Thus it roughs out a level “road”
four feet wide, enabling the trailmobile to
haul its load of supplies and provisions to
the scene of the fire. The LiIIiputian ma-
chines have four-cylinder engines.

Outline of {\/{onacle in Lady’s le Makes Latest Fashion

Veils having heavily rimmed peepholes
at one eye are being olfered as one of the
latest fads for women. It produces the ef-
fect of wearing a monocle,

{, £oa=
;f"t i, - v .
Man’s Most Accurate "Yardstick”
Is Light Ray of Mercury
In the light ray from man-made mer-
cury, science has found a “varvdstick™ of

% unbelievable aceuraey which may become
© anew standard for measurement of length.

>~
~

o
i
=

-

< Its wave length does not vary more thanlt

T one ﬁfty billionth of an inch, a far more™’

L=

-.i
- fornia eyclotron, its atoms of equal weight.

g -

MARCIL J941 , . 4 2z

: S ! il - o
l\¢f-:’f A, ez (A,

~i precise and reliahle standard than lhet:
o4
= wave length of cadmium, now used by sei- 5 1
w"ﬁ‘tlstﬁ The new ray comes from mercurye)
~ made from gold, in the University of Cali{®

“"Monocle™ ‘lre!'l' ff:r u,omen is mt-e of the latest Fads
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Top, drawing of “Aying hotel” which
might be plying the stratosphere if
war had not delayed plans of the Glenn
L. Martin Company, ity designers.
Center, left, design for big-eily sea-
plane base created by the Augtin Com-
pany. Right, drowing of observation
room in "Aying hotel" Bottem, drau-
ing of same plane’s contral deck
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Above, Hudson River shy!l'mz of
New York City of the future, as
Dr. C. V. Paterno sces if. Note
autogires, Right, the author's
design for Pwin-stack liner in
which space between Ffunmnels

waild be used For ncpht club

By Otto Kuhler

Consulting Designer on Transportation

MIVILIZATION has stood aghast at the

role the airplane has playved in alter-

ing the map of the world and changing the

skvlines of bombed cities scattered all the
way from Europe to the Orient,

Before many vears, when the world has
had a chance to bind its war wounds and
turn its attention to the improvement of
what is left of civilization, the impact of
the airplane on other forms of transporta-
tion iz likely to be as awe-inspiring as
those first mass-bombing attacks on the
great city of London.

In fact, there is plenty of rational evi-
dence that the railroad train, the ocean
liner, the motorbus and the streetear will
be guite different from the mass transpor=-
tation vehicles we now see on land, in wa-
ter and in air. Modern industrial design is

MARCH, 1941

Toetine Lol
very strongly functional. And as each of
these vehicles is forced to change its-pur-
poses by pressure of competition from the
airplane, it will change its form.

The airplane of the future, on the other
hand, is very likely to retain its general
lines as we know them, because, as the
submarine is shaped somewhat like a fish,
the plane is a rough copy of one of nature’s
most efficient inventions, the bird.

The long-distance air liners of the future,
however, will be veritable flying hotels, so
great that one of them could enfold the
army’s new 164.000-pound bomber under
a wing like a hen nestling a chick. Only
the power problem—the ratio between
weight and the propulsion output of the
relatively inefficient gasoline and Diesel
motor—limits the size of aircraft today.
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Aberve, students and instructor af
Pratt fnstitute building a model air-
port of the future in which wide-Aung
ronways are condensed inta small
area by unigue design. Left, double-
end rafl car which the author pre-
dicts ferecasts double-end multi-car
reversible train of the future

- During the various stages
B L N, e i, " S=———= of progress the motive
e ; power of the plane may
be the turbine using steam or mercury
vapor or the rocketlike blast of exploding
vapor created by the combinations of yet

’ undiscovered chemicals. These power de-
Station stops in Philadelphia's subway coaches vices are probably destined to prove make-
dre GmacNeed Lo sEtaretic SOt ARSI shifts, however, and the plane of the future
' is likely to be propelled by one, or all of
three scientifically feasible methods,

One may be the sunplane, the most nota-
ble feature of which will be its enormously
widespread wings, the surface of which
will be treated so as to capiure the power
of the sun's rays and turn this energy into
enough force to lift and drive the craft.
These will need auxiliary power for cloudy
days unless a new method of storing ener-
gy is discovered. Scientists of today are
Like something right eut of the future is this giresdy moulng Ltk icilngg et this
rear-end vrew of the Milwaukee Road's Hiawwatha SHITIEe SUN POWeT, 50 the 5-7"1'IJ-".':-"J"“'.':'!':' 15 not at
train with rear-vision cor, shaodow aprons and all L,l.llhkf.,’l.}’ to df-"‘\'f‘-‘lﬂp-

fins for additional structural strength The second will pﬂﬁsihl_‘r’ be the heam-

.
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plane which will take its
power from radio stations,
just as airplanes of today
are taking directional
signals on beams f{rom
airport radio stations,
Research engineers are
already broadcasting
power through the air and
are lighting lamp bulbs
with this unhooked ener-
gy. You may be able to get
into your plane in Chica-
go, tune in for New York

and “click” off you go.
The third likelihood is
the magnetic plane which
will sustain its flight by
establishing its own mag-
netic field of sufficient
strength to overcome the
foree of gravity and which
will be propelled by the
counter forces of attrac-
tion from one magnetic
current to another, much
as the glider of today uses
air currents. Ships plying
the ocean right now are
setting up their own mag-
netic fields to offset the
fatal attraction they hold

~for magnetic mines.

Whether turbine, rock-
et, sunplane, beamplane
or magnetic plane, all of
them are almost certain
to take advantage of the
greatest moving force
that exists in our nook of
the universe—the revolv-
. ing action of the earth it-
self. It is pretty =afe to
prediet that airplanes of
the future will rise so
high in the stratosphere
that they will be able to
overcome gravity and
stand still in the great si-
lent reaches of the sky
“and let the ground far be-
low them fly past at a rate

W

S

Tap, Reck Island Railroad's Recky Mountain Rochet, constructed by

Americon Locomotive Company, has locometive streamlined by the au-

ther. Next four illustrations, reading down, show evelution of modern
streamline in steam locomotive, with last ene a glimpse of the future

of more than one thousand miles an hour. thus changed the shape of these vehicles

Just as the utter necessity for stream-  in the past ten years, so will the giants of

lining airplanes has already taught the the air keep forcing more changes.

builders of railroad equipment, ships, mo- Flying freight trains of five and six
torbuses, streetcars and automobiles the planes of the autogiro or helicopter type-
advantages of cutting air resistance and {Continued to page 144A)
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Air-Raid Signal on Highway
Warns of Danger

- 4

—

~
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. | = Aaanlly
Display of this sign on Cerman highwnymeans an air
raid is in progress and warng motorists of the danger

Yellow and blue signs are being raised
along German highways in these days of
ar to warn drivers that air raids are in
progress. Poles are set up near service
stations where attendants can lift the sig-
als when bombers approach.
WR

L7 —
? Double-Quick Vegetable Cutter
Ay

Slices Up ""French Fries”

~;i Operated by a hand lever thrown to left
*‘ =+ and right, a vugcldhie L,Ll”ﬁ'l slmu polatoes

fd

T.Flruann,y lever back and forth forces potate t.hnmxh
l'hcn'l at ends in prTv sizgs for/ French -"r_rln.r

F i

clf-ml.if;imi )

P /

for French frying, and dices or shreds
other vegetables. The unit has three sizes
of stainless-steel knives, which are easily

C

in:f{chfﬁe??_ (‘M‘-T

Ice Pal:kage for Picnic Basket
gKeeps Food Cool

F et
Fnéu:l and beverages packed in a basket

for a summer outing can be kept cool and
refreshing several hours with a freezing
unit now on the market. A special prepa-
ration sealed within a metal container
[reezes solid when placed in the refrigera-
tor for a short period, and several frozen
cans may be used in a large basket.
KIS T Qy
_8ander for Curved Surfaces
Also Drills, Mixes Paint

Many a sanding, polishing and drilling 7
job in industry or in the home workshop®
can be handled by a versatile eleetric unit™
just introduced. It is a combination tools

Upper picture shows the tool used as a drill; below,
its Aexible disk sands a curved surface

weighing five pounds ten ounces, light
enough for easy handling. Its flexible-
rubber sanding disk can be used on curved
surfaces, Various brushes and buffing pads
are available, and the machine is also fur-
nished with a chuck accommodating drills
up to one-fourth inch. Another attachment
is a paint mixer. The disk has a speed of ™=
1,000 revolutions per minute.

fz : tf.. - ig POPULAR MECHANICS
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/Inventors EXhlblt Beauty / A1ds and Mousetraps ~
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Since a belter mouselrap iz cerfain to
the world ﬁqq-ﬁ'ng a an'I to the invenlor's '\..
door, ne cenvention of inveniors is guite .
complete without @ new mousefrap on ex- W
hibit. So it turned out al a recenl congress
af American inventors; but the gamut of wir
their lutest “brain children” wos wide, and -
mrany of the inventrons were aids o Femi= "~
nine beauty and lealth. Above, for example, 2
iz an electrified compact; an eleciric bulb’
powered by a “fountain-pen”™ battery lights
the face when the compact F3 Qprnmf
= I
# ™ o
L
D ¢
—
-
%

The helmet at upper right iz no gas mask but a "glamour ban-
net™ for beauty parlors., The machine createz a vacuum in the
bonnet and thus, says the inventor, circulation in the shin is
increased and complexion improved, Below, at left, iz the lat-
est egg cleaner: eggs are carried on a high-speed endless con-
veyoF Belt of sandpaper and cleaned by friction. At right, the
electrie mouselrap. When the mouse enters the ronway fweo
melal pincers grip its neck and administer an 8,000-volt shock
for fifteen seconds, then drop the mouse through a trap door
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At left, nailing on strips of "tiles™ which resemble ceramic tiles and help fireproof the hame.

Right, curtain of water Aowing down reof furnishes cool shade,

Below, pumping dry mineral

| 1'I.L'!.'I'I‘I lﬂ:!ﬂ attic fop-ifisu l'-‘fl-ﬂﬂ""fei?““a q:ftun!:r hﬂllxﬁ in lu.r.rlmer. jwarmer in winter

g B g AT ,H_avt;hJ L-E La
()NE surelsign of spring is that annual

urge to “do something” about the
house and furniture.

Perhaps it's because we stay at home
more in the cold season and get a bit tired
of looking at the same walls, floors and
furnishings. Whatever the reason,
the recent growing demand for
change in the home has stimulat-
ed the invention and manufacture
of more and different furnishings,
gadgets and building materials
than ever. Hundreds of these in=-
novations will be found in your
favorite department store, furni-
ture showroom or building supply
house this spring with possibly
one exceplion, and this exception
is likely to produce the greatest
change of all in the home when it
is ready for market.

The research experts of one of
the greatest electrical corporations
in the world are perfecting a new-
ly patented method of turning
glass bricks, such as home owners

\.'l..-

228 40 AL g
are now :nuta[hn;{ as wallsAor brightening
up hallways and foyers, T electric lights.
The use of spot i ]l:.mnnmmu by E_]ﬂ'lnu
bulbs will start to vanish from the modern
homes. The very walls which make inte-
rior lighting necessary will provide it. In

360 |
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!l'f.'id'r'ng panel in lower sash (above)
permits washing entire window from
inside. Right, glass walls brighten the
hall; below, circular parchment disk,
reffects light from bulbs in base of lamp
dayvtime by glass walls admit= k=
sunrays. At night by the .F'k

tch lighting up walls | &

i may be made'
dim or bright, & sired. Ple
ing combinations of soft colom
may hé made at will.

The glasg bricks will be hol- |
low with the air pumped out’ 2
and an ionizable such as
neon.,

'\,'f—]l}[‘?[' 5

sure. Thin metal plz

imbedded in the mort

as electrodes. Flum

in the mortar or on th

of the g will give ;

nous glow and diffuse the lights
throughout the wall.

ltraviolet lights will turn

any room into a health-giving
arium and the home can be
germproof by rays al-. %

ready used for the purpose.
The use of luminescent ma- |
terial in pets and floor 4
paints, alre on the market,
will permit the floors them- “Ad
selves to help light the room, _
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Upper left, modernizing kitchen with plywosd bonded *
with plastic-impregnated paper, stronger ffan nat- = ",
ural woed. Right, reising coffee table to dinner-table
height by inzerting brass reds in legs. Below, step-
ping on pedal apens disposable garbage sack -

vored for permanent wall fixtures, will ap-
pear this.spring in a great variety of port- .
able lamps.

Making attics into bedroo
into playrooms will ge
from manufacturers of wallboards. These
materials now not onl e in curved
surfaces, making rounded corners and ar-
tistic niches simple, but in reversible color
combinations with i;;ﬁerent hues on each
side and the coloy material built in, not
painted on. Su problems of wallboards
have been sol so they will take wall-
paper, paint, calcimine or enamel. Gypsum
layers make some fireproof. Plywood, now
bound fogether with plastics, is stronger
than matural wood, and the finishes are
more uniform,

Automobile slip-cover material is being
applied like wallpaper or with zippers or
buttons, on living and bedroom walls, be-
cause of durability and the pleasing effects
of the fine, woven stripes. Leather is find-
ing favor as wall covering in better-class
homes, particularly in libraries, where it
harmonizes with bookbindings, and in
powder rooms, where it gives the whole
room the effect of a cosmetics case. Cork

and cellars
negw impetus

Y d

i

Ao OAALD

Il

A2

cutting current costs. Ceilings, pictures

.. ..and even furniture can be made to glow.
= “—The window, as we know it, will no long-
=, er be necessary, since its principal func-
v o . tions, supplying light and air, can he
3 supplanted by the new glass bricks and

5, air-conditioning equipment.

% Another revolutionary illumination con-
%, trol device, so small it can be hidden away
~ wunder a couch or on a shelf, will be on the
= market this spring. Using the photoelec-
= ftrie eell, it turns on the lights in dark hall-

=~ " ways, staircase wells and corners as eve-

- ming shadows fall, and turns them off again
early in the morning. Circuits can be so
arranged that lights on the dark side of
the room will flash on at dusk and those
near windows will remain off.

Fluorescent tubes, which have been fa-

362 a
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lavers on the walls and floors of children’s
playrooms deaden noise and lessen the
danger of a hard bump from a fall.

Folding walls are being used to cut por-
tions of living rooms with kitchenettes,
bedrooms with studio couches, and alcoves.
Some of these extending walls are masked

K POPULAR ME 1Cs
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Lower section of plavroam wall 'f;:;:)rbadt} iw
of compressed cark! toy shelf formas ladder fo upper
bed. Upper right, modern end table used as typing
desk; circle, stirring and mixing foods while cook-

ing; bottom, “jib window" forms door to terrace
—

* with heavy textile matEri,al.;.\;"hun.pﬁ"(?d

out. When pushed in, the concealing clath

locks like drapes.

One recently designed living room has a

~ nieely finished, glass-paneled wall which
turns out to be a garage door. When a but-
ton is pressed, the door slowly rises and
vanishes into the ceiling and the family
can walk right into the garage, get into
the ear and drive off,

Windows are being converted into doors
by replacing the wall below them with two
gsections on hinges, A sawed-down door
can be used. This gives the family a new,
around-the-corner entrance and exit to
porch or terrace. When the hinged section
is closed the window is still a window, It's

~called a *jib window."

Slanted glass roofs are being installed on

" porches, and curtains of running water are
‘permitted to flow across, shading and cool-
.ing the porches while providing a restful
atmmosphere. The water is collected in
drains at the goof’s edge and pumped back
to the highest point to flow down again.

» Wall switchplates have not only blos-
.somed out in hundreds of hues to match
wall finishes, but they come with a variety
-of outlets for radio power, ground and an-
tenna connections as well as lamps in the

" same plate. A tiny masked lamp may be
*thrust into a switch plug, faintly lighting

= the floor of a hallway.

" Two new window devices make washing
easy. In one, the window is divided into

{Continued to page 130A)
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Long Coil Spring of Plastic
Shows Stren gth, Flexibility

Thiz “neckloce™ iz made of transparent Styrom, a
plastic finding many uses in modern industry

N

As a demonstration of the flexibility and

strength of Styron, a new plastic, a model )

draped around her shoulders a long coil of

the transparent material, as if it were a <3

gigantic necklace. The plastic is used in
airplanes and automobiles, jewelry, bottle
ps, combs and a host of other articles.

K 1498
Fats Can Help Win or Lose War
in Besieged Country

Lack of butter may become as vital as
the lack of guns in determining the out-
come of the present war. Without some
fats in their food, people lose weight as
well as morale, since fats digest slowly and

~have “staying” quality, while a meal with-

out fats digests quickly and soon hunger
contractions start—and hungry masses re-
peatedly have started revolutions. In Ger-
many and German-dominated countries,
oil-yielding plants such as poppies and flax
are cultivated in an attempt to replace
gsome of the oils formerly imported. An-
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other problem that becomes acute with

dwindling oil and fat supplies is that of
soap, an important defense against dirt and
the danger of germ=-borne epidemics. Fats |
zlso are needed for making E)f.flves

K36 U
Three-Way Switch on the Wa
Controls Intensity of nght

Three - intensity
light fixtures Vs
mounted on the
ceiling or any- |
where in the room |
can now be con-
trolled conven-
iently by a wall
switch. By simply In .
turning the indi- & N
cator on the switch, the lamp is changed to
soft, medium or brilliant light as desired. E

/‘L{I Yl —
Itraviolet Intensity Measur:ed :
by “Sun-Tan” Ray Mete 3

4

L]

il

%
=t

Intensity of u!!rm!mluf radiation from 'Hu gun or @ |

“sun lamp"™ is measured by this new meter —
L

Intensity of ultraviolet radiation is meas-"4
ured by a device invented by a Northwest-"+
ern University fessor with the coop-
eration of nited States Bureau ofj
e meter not only facilitates

iflance of an overdose of sunshine
-lamp exposure, but is useful com-
ially in measuring irradiation of food
gauging of germicidal lamp intensity,
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Odd Togs Seen at Odd Jobs of War and Work

|

Military dress has changed gquite
a bit since the days of the British
redeoats, whose scarlet uniforms
were handsorme an pnrmz': and im-
pressed the enemy, but also of-
fered perfect targets. The BEritizsh
soldier above is a sentry of a de-
corntamination squad; pas has mot
yvet heen used in the current war,
but he's ready for it, and the
paper stuck on his bayonet point
is chemically treated so that it
will change colar iF gas iz present

The"uniforms® of industry, like those
af war, are functional, One odd ex-
ample is the hep-field worker of Eng-
land, seen above at his job of putiing
up strings on which hop vines grow.
He walks on high stilts and wears
square-toed clogs with wooden soles

That protesgue individual in the
left-hand corner has the un-
enviable dity of providing ani-
mation for a moving fireworks
display—in this caze a boxing
match. He carries the Sreworks
en a wooden frame and wears
an asbestos suit for his health.
In the center is a sand blaster,
weariregy !;IE EPECIII!! hfﬂdduss
of his trade to keep sand out
of his lungs and supply fresh air
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TDP.. Puerto Rican yam dressed as a doll was
detected by sharp-eyed inspector. Below,
workman in gas mask removing plants from
fumigating chamber. Right, plane being in-
spected to precent entry of alien bugs
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BUGS

HILE a federal in-
spector was check-
ing the Mexican air ex-
pressat Brownsville, Tex.,
recently, he noticed a
small sack containing
what looked like bean
pods. It was addressed to
a person in Fast Africa,
but since it was not in
bond, the officer exam-
ined its contents. One
look revealed a veritable
Pandora’s box of bugs,
five different kinds of de-
structive insects, not one
of which had ever been
found in this country, Al-
together forty-one bugs
and larvae were found.
The bag of infested
beans was destroyed. If
the bugs had escaped

while passing through this country, the
damage might have been enormous be-
cause the insects held the threat of de-
stroying three to five of our major fruit
and vegetable industries. Small wonder
that all plants or plant materials capable
of introducing a new insect pest or plant
disease are excluded from the United
States unless they can be made safe by
certain treatments such as fumigation.
It has been estimated by J. A. Hyslop,
Federal Bureau of Entomeology and Plant
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Above, fumigating cotton at San Froncisco. Right,

magniffed view of white fringed beatle, an alien new-

comer which destroyed up to thirty per cent of the

potata crop in certain parts of Mississippi recently.

Eottom, eperating controlg of fumigating ehamber
- '

"o ArM i
Quarantine that alien insects cause an an-
nual loss of over 300 million dollars in
damage to our fruit and vegetable crops.
To halt invader bugs, the Federal Foreign
Plant Quarantine Service maintains at ev-
ery important port of entry, including rail-
road yvards, seaports and

airports, a staff of trained
inspectors who examine
all plant material likely
to bring in bug enemies
from foreign lands. There
are official records of
20,000 of these, If even
one iz found, the ship-
ment is fumigated,
promptly returned to
point of arigin, or de-
stroyed.

In this vital work, over
300,000 interceptions of
insect pesis have been
made—any one of which,

{Continued to page 124A)
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Linesin the Desert Saved by Sand

Saboteurs are striking constantly at Britain's
vital pipe line that carries 30,000,000 barrels
of oil a yirar drom the lrag Relds to thg__l'rf?ﬂ‘l-ﬂ
terranean. Buried ofly three feet deep in zoil,
it iz easily vulnerable to attack and cannot be
guarded by ground forces across hundreds of
miles of desert. Royal Air Force pilots kecep
a steady patral, and once a fire on the line iz
spotted by the feuntain of Aame and billows
of hlack smoke—itwo such scenes are shown
at left—word is Aashed to headguarters and
repair erews are fown to the scene within an
hour. Sand iz shoveled anto the break to stlle

the flames {top ), telephone service is restered,
and a welder repairs the pipe (circle, above ).
Usually repairs are complete in five hours

POPULAR MECHANICS
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Seeking solutions to
some of the problems in-
volved in making facto-
ries and storage tanks in=
visible from the air in
wartime, a class in Kan-
sas City's art institute
builds its own experi-
mental models. Students
erect plaster miniatures
and then attempt to con-
ceal them under wvarious
types of covering., Photo-
graphs made from several
angles and under differ-
ent lighting conditions
indicate which coverings
are most effective,

“Wrist Wﬁtch.”l Warns Wofkérs'?vf Exﬁosu‘rétn X-Rays

Research men working in the X-ray lab-
oratories of the _General Electric plant at
Schenectady wear “wrist watches” that
warn them when they are exposed to
X-rays, Strapped to the wrist is a leather
case containing a small piece of unexposed
K-ray film. This iz worn all day in the
laboratory, and when dEE_]v_\'EIDPEd it shows,
by black spots ofl the , any scattered
K-rays to which the worker has been ex-
posed. Thus he can guard against any
overdose of the rayvs which might be in-
jurious over a period of time.

The worker at right iz zlipping wnexposed
X-ray flm inte the leather case to be worn
on his wrist during laboratory weork

MARCH, 1941
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Models Aid Study of Camouflage

Above, preparing to
photograph madel of
oil tank form which
has been partly ob-
seured by covering
some of the structures.
Bottom, left, camou-
flaged tanks are bLaré-
fy wvisible in contrast
to glarimg white of un-
touched plaster mod-
els; right, podring

Fa N i
A f{f.!»\,

Pféblems

mixture of used crank- -

case ofl and dirt on
one of the tiny tanks

B
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. Snowplow Runs for Hours
on Gallon of Gasplin_}e
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ODperator simply guides Lhis Hll'rl:,r.'!'rfuw. FEFCE @ O
cylinder engine supplies the power to push it

All the heayvy work of removing snow
from the sidewalk is performed by a one-
eylinder engine that powers the rubber-
tired wheels of a snowplow now on the
market. The operator walks, guiding it by
handle bars. The plow runs four and one-
h:l]f hours on a gallon of gasoline,

Nkt s

rves Lighted Cigarette

Each Time Lid Is Opened

""E" Operating on house current, a czgarette
cgse llL]1tR 1 i .

':{Yﬂu can help yourself to a fﬂ'shbr lighted cigarette
from plug-in helder which works automatically

370
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7 er gaff is closed about the fish by squeez-

up or offer it to a guest. The lighting unit
goes to work automatically as soon as the
cover is lifted. Holders are available for
use in the home or office, and for attach-
ment to the steering post of the automobile,

Secret of Low-Cost Liquid Helium
Found through *“Lost” Sketch

Using a recently discovered rough draw-
ing which was made by Peter Kapitza, a
scientist who has not been heard from
" since returning to Russia in 1935, Prof. -
Cecil T. Lane of Yale University has built =
~ a machine that produces liquid helium
cheaply and quickly. By the new method
a quart of the liquid is manufactured in_
about two hours at a cost of only five dol-.
" lars, whereas the same amount heretofore.
has required twenty-four hours and cost
fifty dollars, Professor Lane is using liquid
helium in research to find a means of trans-__
111|ttT’gg electrical energy without loss,

Dne—HaZcig Gaff Easy to Operate
Grips Large or Small Fish

Galf jaws grip fish tightly when handle is squeezed,
a spring helding them opgn until pou apply pressure
H .
Cnﬂlrc}}ad ekgrel}r E}' one hand, a elinch-
ing the handle, The jaws, held open by a
wspring, grip like a vise and can handle any

wicatch from one-half to twenty pounds. -

“~Made of polished steel and heavily nick-
7 eled, the gaff is eighteen inches long, open-
ing to seven and one-half inches,
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I_.IDHEEE haven't quit the army.

Instead of crowding the cavalry

out of business, mechanization has

put a new and higher value on the
mounted troops.

Thanks in large part to a series of

tests recently completed at Fort Ogle—

thorpe, Ga., the U. S, Army cavalty
will soorf B the heaviest armed in
history and will carry the strongest
firing power ever known. Strangely
enough, the “reconditioned” cawvalry,
in sharp contrast with the situation a
few months ago, will rely more on its
horse strength than on its more pub-
licized mechanical units—the tanks
and small scout cars,

Our army has developed a new
idea in warfare—"horses on wheels.”

MARCH, 1941

Top, “horses on wheels™ disembark; right, a cavalry trooper

with semi-autematic rifle, 45-caliber piztal, a day's rations

for himself and herse, blankets and tent. Below, maneuver-
ing an ground too rough for moter vehicles

371



the Rockies and Appalach-
ians, The new units would
be valuable wherever good
roads are searce; for without
good roads tremendous sup-
plies of gasaline and il for
mechanical fghting units
would be difficult to secure.

Besides the unit at Fort
Oglethorpe, the Fourth Cay-
alry at Fort Meade, S. D,
has also been equipped with
a full component of horses
on wheels, and in the imme-
diate future seven addition-
al regiments of this type are
contemplated. Together they
will have a personnel of
10,000 men and T00 horse

Tested first by the Sixth
Cavalry at Fort Ogle-
thorpe, the idea has been
developed into a vital part
of regular cavalry proce-
dure. Horses, equipment
and troops, are placed in
truck-trailer combina-
tions for transportation
over long distances. Once
at their destination, the

animals are removed from Motereycle scouts (top) go out in advance of cavalry reconnaissance
th itk i Ha od squadron o hunt up the enemy and report on terrain. Troops in cen=

e trailers and then used ter, nearing contact with enemy, are accompanied by rodis-eguipped
in a military way. Undexr scout car. Below, a squad of eight prepares to entruck

such conditions the horses
are fresh and can be load-
ed at once with war
equipment and food sup-
plies, ready to penetrate
mountainous, swampy or
heavily timbered areas
which are impenetrable
by mechanized vehicles.

This situation would be
equally true whether our
army fought at home or
abroad. The modern horse
outfite hive many a spot
in this hemisphere they
can still call their own: in
the swamps of the deep -
gouth; in the arroyos of ShT er s o R
the Mexican border; in '
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trucks. There will be one
regiment for each of the
nine corps areas. Inciy
dentally, these figures a

over and above the re-—

quirements of the major
elements of the U. 5. cav-
alry divisions. Total
strength of all our caval-
ry within the next few
months will be 35,000 men
and 1,700 officers.

“Corps Cavalry Recon-
naissance Hegiment” is
the official title of the new
units. Each regiment in-
cludes seventy-six trucks
{Continued to page 114A0

A zeventy-mile ride an hord reeds would wear ru* a pa=ir of
horseshoes, and horse-carrying trucks save thousands of pairs,
Tep, a coravan of truchs arrives in camp; centw, inside a
podded fruck. Below, cavalry arrive of overnight camp and
troopers rub horses’ legs to relieve strain of forty-mile march
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_Buzzers Replace Bugle Call
in Arausmg Snldmrs

ki &

'
.l;_.-

|
. prusmg butten at EI 45 In E.Fu.- morning te
u soldigrs er tﬁntﬂr:p!m the !ll:.r‘fﬂ‘
”Z ave bden aced by elec-
u ie buzzers to awaken séldiers of head-
quarters company, 174th infantry. Each
—amorning at 5:45 a series of buttons is
'jlpressed to turn the men out of bed, their
ents having been wired by the communi-
§at s platoon of the company.

e

Safety

in lastic Handle

- Especially convenient for

-f!
¥ t*l.ﬁ"

StnresEx rakBEdes

'| f
A j

tray r*llﬂrq
|'5- pcompact safety razor can be sto itz

_own handle, and there-isToom to spare fork \

empact razor for fravelers iz stored in its own plas
tic handle which has extra space for ten blades

3 x:
M ?4
s

)

Ce

e Canmo bl (5

ten e.\tra bIadeg The razor is al H)Jd or
removed from the plastic ]'lH.l'ldlE' thst.-
ing a tiny knoh.

h’?rio&r in We:lder s elmet
Replaced in Few Seconds

Removing and
replacing the glazs
window of a new
helmet for welders
can be accom-
plished in a few
seconds. The glass
iz held in a non-
metallic holder
with a slot in one
end, and the slot
is inside the hel-
met except when the glass is being re-
placed. At that time the holder is moved
Dutwalrd to permit insertion of the glass.

e
ung from Molding

Table
I;I/e}plsrto Decorate Room

Wall table for small ernaments and framed pictures)
hangs from molding, two curved legs keeping it level

Having no legs to stand on, a wall table—
may be hung from the regular molding hy e
cords or wire, or fastened to the wall with
.b]:'.lE‘ ial bolts. Two legs curve inward, find-
ing bupport against the wall. Made of wal-
nut jand attractively carved, the piece is
buil{ sturdily and will support ornaments
or pbntngl aphs.

frf’\‘"l.- 'L.I‘i,n

e
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Living Statues Are, Coated with Special Paint

Various phases of physical ed- 3
ucation are symboelized by an =
athletic group famed for its “stat-
uary” poses. In performances
given before audiences through-
out the country, the team depiets:
activities of the physical training -
division of Springfield Tollege bl
Massachusetts. Wearing thl— :
fitting rubber caps and trunks, the °
men are completely coated with a _|
special aluminum paint and glye-
erin mixture which gives them a
metallic sheen to resemble sil-
vered statues, The paint is not
poisonous, and washes off easily
with"lspap agd water.

3 '
= N A ——— { e 3
N AN -

Pased group af fop of page, called “The Sabre Men,

represents clasx in Tencing. Above, the director ap-

plying special paint to his “cast,” Circle, sleck body
of team member sparkles in its siloer covering

Antizeptic ice used in fishing boats prom-  bacteria count found normally in catches
izes to save thousands of dollars worth of  kept with ordinary ice, To give the ice its
catch annually for the fishing industry in  bacteria-killing power, a powdered chlo-
the Pacific northwest, while at the same rine compound is mixed into the waler
time minimizing the odor of the boats. In  before freezing. The powder, developed by
one test with the new germicidal refriger- Lawrence FrapSkn, a Seattle chEmlbt
ant, it was reported that an eleven-day-old does not lose its pofency through fr eumg
cargo of salmon brought in from the sea 2nd it destroys thd bacteria in the water
had only slightly over ﬂ:pe per cent of the and most of those on the fish.
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Are lights (above ) reduce shadows
on faces in scene from “Chad
Hanna.™ ]‘.tff, pfm‘:fng “spr'“ LT
to break up Beam of large incan-
descent lamp. Below, arranging
stage lights for portrait

’I‘HE best boy up on the
catwalk was following
the instructions the gaffer
shouted to him.

“Try hitting her with a
keg, Jim, and put a snoot on
the baby. I want some more
silk on the broad. Flood yvour
sky pans and then put a gobo
on the matchbox.”

This rigmarole was per-
fectly intelligible to the best
boy and the rest of the
*juicers"” who were arrang-
ing the lights inside a sound
stage at the 20th Century-
Fox studio. In Hollywood a
gaffer is a head electrician,
his best boy is the second in
command, and juicers are
the rest of the electriecal
: crew. Kegs, babies, broads,
376 FOPULAR MECHANICS
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Above, a "juicer" trains his lomp down on
floor set of “Tin Pan Alley.” At right, a
“gerim®™ in front of light reduces its inltensity

sky pans, and matchboxes are differ-
ent sizes of lamps. A snoot is a tube
that concentrates the light of a lamp,
and a gobo is a mask.

Lighting a motion-picture set is a
black and white art. Possibly two
dozen big lights above the ceiling
elevation and a dozen more at cam-
era level must be arranged and ad-
justed before the actors perform.
Several hours elapse from the time
the gaffer starts “roughing in" with
lights until the director of photogra-
phy has finished experimenting with
a “dinkie” that removes the shadows
from an actor's eyes, or has arranged
a “lupe” that gives life and sparkle
to an actress’ hair. Two thousand
amperes may be required to light an
average set and as much as 20,000
amperes has been used in filming a
Technicolor spectacle. |
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cents her cheek bones,
another who has a broad
nose may be side-lighted
to provide a faint shadow.
Clever lighting affects
yvour mood, explains Leon
Shamroy, one of the di-
rectors of photography at
20th Century-Fox, be-
cause of the background
that it gives the picture.
Bright sharp lighting is
used for comedies to make
them gaver to the audi-
ence. Strong shadows
help accentuate a charac-
ter picture and in a mor-
bid play or mystery the
lighting is purposely
made sketchy to give you a feeling of sus-
pense or impending disaster. Contrast of
lights and shadows helps a dramatic scene
and flat front lighting provides a realistic
illusion of drabness to a seene of squalor,
Every scene is a different problem in
lighting although ordinarily the set is first
flooded evenly with light to illuminate it
for the camera. Back lights and cross lights
are then arranged to outline the actors and
furniture, and to give the scene an impres-
sion of depth. By now the cameraman takes
a hand to provide the finishing touches. An
actor seated at a table possibly needs to be
lighted a little more strongly. A 150-watt

o

Iumination for the camera is
only one purpose of the lights.
A clever cameraman and his
gaffer can use their lights to help
make you laugh or ery. With
lights they focus your attention
on one actor at a time without
your being aware of it. With
lights they give a three-dimen=-
sional illusion to the screen. A
villain appears sinister because
the lights make him so and your
favorite actress looks the way
she does because a lighting for-
mula has been worked out that
enhances her good points and

L £ With iris and lens mounted in front of it, the large arc lamp at
hl dES hGI' hlllmlshﬂs. Dﬂﬂ star top iz used az “Foecal ]ppt light™ te fellow action of dancers on

: i Aoor. In center are “scrims" of various shades and shapes, used
may be lighted from ab'.jve be te modify glare of stage lights. At bottem, “juicers' on an ever-
cause such an overhead light ac- head catwalk train their lights down on the set
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“peanut” is adjusted to
put a sparkle in his eyes.
If the actor is to arise
from the tabkle a “travel-
ing composition” of light
must be designed =o that
he remaing lishted evenly
as he moves around.

By now the cameraman
has a dozen or so lights
pointed into the set and
he has to bhe careful to
prevent some of the
stronger lights from cast-
ing shadows into the
areas illuminated by
weak lights, The shadow
of the overhead micro-
phone is one trouble spot
that must be watched.

Each picture has its
lighting problems and each picture is
different. In filming “Tin Pan Alley,”
Shamroy had to light a scene that
showed a theater audience in the
foreground and a stage in the back-
ground. The stage lighting, of course,
had to remain brilliant during the
performance, and the illumination on
the audience had to be fairly bright.
Part of the problem was to light the
audience well enough for the camera
to pick it up and still indicate bril-
liant lighting for the stage. Gauze

Yserims” were used to dif-
fuse the light over the audi-
ence and the final effect was
a true representation of
lighting inside a theater.

The camera can film the
flame of a candle but it
doesn't pick up the light that
flame throws against a wall.
So the juicers rig up a baby
spot and turn it toward the
wall to give the effect that is
needed. If the director wants -
to show a person's face illu= -
minated by a candle that he -
is carrying, the eleetricians

Huge sun arcs used at night (top) illuminate large outdoor set form- £ : ;
ing part of town and waterfront. With multiple dimmer (center) the build a hollow candle Wlth il
technician can reduce intensity of some lights and increase brightness rd tn its eide. The light
of others. Even with daylight and Mames of a burning set, big booster window in its sid 8
lights were needed to film mob scene at bottom { Continued to page 13TA)
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Movers Roll a 350-Ton Tank ?gge nearTy Mnce each

" load reprvesents visits to eighty or
a Mile across Rﬂ'llgh Desert more blossoms, this indicates that
y the bees got around to an average
of about two-thirds of a million
flowers daily. The busiest season
for the bees is when the fruit
bloom is plentiful, and during one
day of the spring peak this colony
brought in 29,000 loads of pollen.
The bee experts estimate that to
gather this gquantity the bees proh-
ably called on 2,500,000 blossome,

132 6
“Covered Bicycle’”” Guards
from Wind and Rain

Many ingenious adaptations of
the bicyele have been evolved by
Europeans since shortage of gas-
oline, due to the war, has limited
the use of automobiles, One
Frenchman in occupied Paris,
faced with the necessity of usmg
his bike through the winter, con-
structed a shelter that covers him
from head to foot.

- L / J Ll . =
§ Touph arurrgcwaad logs were wsed os rnﬂ.zl."s as the .ﬁu._tc tank
wus houled, 300 feet a day, across a mile of rough desart
—v Visitors to the desert resort at Palm
Springs, Calif., considered the big gas tank
aj;“%weanre, and so to placate their esthetic
senses the uoversyere called in. The 350-
ton tank was ed on a special cradle,
woaoden tracks were laid to ease its path
across ravines and over boulders to ob-
seurity, and today the metal tower is a mile
away from its original location. It traveled
300 feet per day. Native orangewood logs
served as rollers, being the only available
wood which would resist splintering under
the heavy weight of the 100-foot tank,

{ !
‘{Bees Visit 2,500,000 Blossoms
in Setting One-Day Record

Using an instrument known as a pollen
p, bee specialists are able to estimate
rought back to the hive by bees. In one

This rider has protected himself from cold wind and
fifteenth to November first av- rain by building o tent-like shelter on his bicycle

W M POPULAR MECHANICS

closely the number of loads of pollen
?lﬂn}' the number of loads per day from
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Here are principal details of a _ﬂ‘rr'i':'sh Wellington bembing plane engaged in high-altitude bombing. Bombar-
dier lies prone and releases bombs as sight comes on target. Details of bomb sight are shown al upper left

"o B et diss Works Aboard British Plase
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ADirection Markers on Signs
Help Guide Motorist

) Bar over numeral tells motorist he is driving north or
west; beneath, (see inset ) it means south or east

Motorists sometimes travel considerable
distances in the wrong direction before
discovering their error, This difficulty may
be solved by a direction marker for high-
way signs introduced by Judge James G.
: Barber of Evanston, 111, tra and safety
=, authority. The plan is to place a plain

black bar, an inch wide and six inches
long, either above or below the numerals
designating the road number, depending on
the general direction of travel. If the bar
were placed above the numerals, the mo-

l.'J 1}_.

=~ / torist would know he was traveling north
1S ~_-or west on the road; a bar marker under
'{--—" ) the numerals would indicate south or east.
“"-.."f -ﬂi‘ e 1 1S 2 !
‘:

Chemlsts Dissipate Airport Fog
g -ﬁ ‘with Sul.ph Chloride pray

! Chemistry” rna;:.r have the dnswer ‘t.he
~¢ ( = problem of dispersing fog/at airports, In a
“ 7% Jarge-scale experiment recently, scientists
of Massachusetts Institute of Technology
succeeded in \ clearing an area thirty feet
—I“ high, 150 feet wide and 1,500 feet long by
- spraying the thick fog with eighty-five gal-
lons of sulphur chloride solution per min-
,ute. When sprayed into a misty area it col-

« & lects the moist particles of fog into drops
7‘)& J.Wh!Ch fall to the ground like rain. Air-

=t

ports eguipped with hose lines and nozzles

ia V% IR Jonde st o™
able to clear the air as a plane comes in for
a landing. A military application might be

the use of fog-dissipating planes to spray
the air over a fog-blanketed objective.

£ (o0

et Screwdriver with Spotlight
Handy in Dark Corners
Equipped with a
flashlight to light

the way when
working in dark
places, a vest-
pocket serewdriv-
er carries standard
batteries in the

handle. It is fur-

nished in two sizes, the smaller one being }
turned on by revolving a collar at the han- )
dle End 1.he other having a snap switch.

g
l,,Gﬁt')l'uﬂet Built' into Trunk of Auto~

Carries Salesman’s Samples

An abundance of drawer space in thé
automobile for carrying samples is provid-
ed by a cabinet built into the trunk com-
partment. It is designed especially for use~0
of zalesmen in exhibiting their wares, i
glass top protects the contents of each. ~
drawer, any of which can be drawn out its:h 2
full length for demonstration purposes,

Large chest built into frunk compartment of mﬂﬂi-;&
man's outo containg drowers to hold samples

POPULAR MECHANICS _
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v/HeaW ArmV-Tank Aerial Resists Enemy Fn'e

Armored scout cars of
the German tank division Lo :'1. nek)
are equipped with heav- by ke (=

W

, ily built radio aerials to
resist possible damage by
enemy [ire and to brush
aside obstructions. The
cars are used for recon-
noitering the enemy's po=
gition, concentration of
troops and location of
anti-tank artillery, trans-
mitting the information
and orders to the tank
division which follows
them. Sloping outer sur-
faces reduce the possibil-
ity of making a direct hit
against the car.

Acrials mounted an these
German scout cars, built
of extra heavy metal
rods te withstand the
rigors of war, are essen-
tial in keeping contact
with abther units of tank
division H'mf fn“uu!

I3

Midget Atum Smasher Whirls Electrons at Speed of Light

Electrons, the smallest negatively charged
particles known to science, are whirled at
almost the speed of light, 186,000 miles per
second, in a midget atom smasher devised
by a General Electric research worker.
the course of the whirling, which occurs in
a glass doughnut about one foot in diam-
eter, the electrons gain 2,300,000 volis of

| LE

Doughnut-shaped miniature atom-smasher is shown
here in special frnm-wm'k

MARCH, 1941 ,g'_t I:
'S4y

{

"’{.L'ﬁ CS

energy, something hitherto requiring much
larger apparatus and great insulation. The
powerful little machine looks like a min-
fature atom smasher of the eyelotron type,
but, unlike the cyeclotron which can handle
only itive ions, it accelerates electrons.

[e3 /oo
Saw Bores Hole to Make Start ‘-
in Cutting Out Panel ¥, A
Equipped with a ; L 4
drill at the tip for o
making its own ’

starting holes, a
small saw for cut-
ting out panels
may be used with-
out the aid of a
separate hand
drill. The drill is
sharp and requires
only an ordinary
push to make an
opening for a start
in aaw:.ng h{:rles in wﬂlls or floors for work .
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PIﬂStEI' Cutter h‘iﬂkﬁﬁ Slﬂts in hot water, qpening tlr\F §

cans of vegetables, and other ‘purpose

fﬂl’ E[ECtI'lJCd]..CUﬂdult The spring grip takes a sure hnE’l on th
- neck of the jar just below the lid, fDI’_iI’ﬂ“

anersing it in beiling water. b

KioT
Cement That Expands as It Sets
anmiﬁ.e lipruof Bond

F’m all- plr,::rpose cement that expands as
it sets forces itself into the pores of the
woaod, or into the sides of any recess in
‘metal, plastic or other material. Thus it
forms a leakproof, vibration-proof bond
that is virtually permanent and is unaffect-
ed by anything except heavy acids. After
it has set, this cement ean be drilled and
tapped, ground and polished. It is a white
powder, and can be colored by adding dry
colors or painting,

&' |30
; Slantmg @urbstunes Guard Tires
Having Wl{:? fjld wallfj_-*
CLtl‘h.ﬁtune shant up r*d_‘fron"[ the

street are being introduced to replace the
type that rise abruptly, as protection for
the white-sidewall finish of automobile

In one sweep aocross ceiling, tuin wheels cul groove
for installing clectrical conduit, pipe or tubing

| — Saving time of electricians and building
~  maintenance men, a motor-driven cutting
tool guickly openg neat grooves in plaster
walls and ceilings for installation of the
new types of oval electrical conduit, Two

thin abrasive cutting wheels that may be

set at the desired width make clean cuts,
Jand the plaster between the cuts falls out

v readily. Two handles and a trigger switeh
~ permit a firm grip for accuracy in follow-
~ ing a line. The tool is also useful for cut-

"'J door an window openings in walls.
P

_ ring Grip for Lifting Fruit Jar
.j < Prqtccts Hand from Scalding
=1} - -

To protect the

" Autos can be parked along this sleping curbstenc
ihna; d\jhi:qgrr;tiiﬂii- withowt risk of scratching white finish of tires

ing fruit jars in  {jres There is another advantage; when a_
the canning sea-  paw house is built and the owner wishes to
son, thereisan au-  make a front driveway, he will not have to ~
tomatie jar lifter chip away part of the curbing if it already
witha gripthat fits  has the proper slope.

any jar. In fact it
can be used as ([All the petroleum thus far produced in ~.
;ﬁ.'. ell tm ‘?kmgup the world would not fill a cubic mile tank, =
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Hay Rake, Loader éﬁd‘S’cﬁa(ef\ﬁun"by Tr

clmgd et 1M a

Fitting any make trac-
tor, a versatile hay ma-
chine takes the place of
loader, rake and stacker,
operating equally well in
shocked, windrowed or
swathed fields. Capable
of stacking or leading
twenty or more acres of
average hay or straw in
one day, it will handle
more than the average
combine can cut. One le-
ver controls the entire
operation, either with the
tractor in motion or
standing still, The fork
can be guided accurately
to place the load gently in
the spot desired, at any
height up to sixteen feet,
so one man working on
the load or stack is suffi-
cient. Besides handling
hay, straw, manure, ete.,
the machine can be
equipped with a large
scoop for loading lime,
sand or gravel, and corn
or cobs., The entire rake
head is simple and quick
to attach or take off, since
only two bolts are used to
hold it in place. A winch
mounted in front operates
independently in per-

forming many other tasks on the farm. The
unit weighs a little more than 600 pounds,
and when attached to tfe trae’t.ur it can go

vCircular Plane

Flexible steel bottermn of plane iz adjusted to fit the
work surface by means of the setscrew at top

A

tor
? r:‘!'at.‘F‘

The, hago Initiod

—ee -
e TR

One man can operate the tractor-powered hay machine which rakes, loads
ar stacks the hay. Top, fork lifts large load as high as sixteen feet, plac=
ing it gently at top of stach. Bettom, picking up lead with fork

anywhere a team and wagon goes, and no
time need be lost in transporting it from
one farm or field to another.

for Convex or Concave Surface

e ;Adjusted

By a simple adjustment of a setscrew at
the top, a circular plane just introduced
can be used for planing any curve or hol-
low down to a radius of twenty inches, It
has a flexible steel bottom which changes
the surface from convex to concave as the
gerew is turned. The cutters are adjust-
able endwise and sidewise.

€[ Pupils riding the more than 42,500 school

buses operating in the United States, which

carry a daily passenger load of 3,742,000,

traveled more than B8,000,000,000 passen-
er-miles last year.

loay _ Lorecass



Above, a beginner all dressed up in 190 pounds of gear for first dive; in
right-fiand is his sheathed knife. Right, a diver tries the open sea

v lF YOU think diving is a glamorous pro-
L)

-

fession, visit the Navy's Deep-Sea Div-
ing School, at the Washington Navy Yard,
and be disillusioned. Here, picked men are
trained in the grim and hard business of
rescuing sunken submarines, repairing
ship bottoms, and doing a hundred and
one specialized mechanical jobs on the
hottom of the sea.

With every man a potential hero, facing
injury and death in his routine daily work,

‘the idea of developing diving “prima don-

nas” is discouraged at the oulset. Students
are sent down to their underwater jobs
strictly in rotation and for periods de-
pending upon their strength and ability—
just as they will be later sent down as reg-

286

ular divers of the Iavy.
{_,'ut'.-l'.:']l'.hlh':-' are volun-
teer boatswain's mates,
gunner's mates, carpen-
ter’s mates; torpedomen,
or shipfitters, between the
ages of twenty and thirty.
They must be sound in
body and sober in tem-
perament. A man with
weak heart or lungs, or
who gets excited easily,
would never do for®strenuous work fifty
fathoms under the ocean. So much stam-
ina is needed that no man in the navy is
allowed to go down more than ninety feet,
after he reaches forty vears of age.
Contrary to the general opinion of divers
as big, husky, bruiser-type men, best diver
material comes from men who are rather
thin, muscular, and wiry., Prospects twelve
per cent overweight are rejected, on the
grounds that fatty tissue absorbs nitrogen
faster than does muscular tissue, thus
making fat men more susceptible to the
“bends” than thin men. As diving dresses
come in only three sizes, divers must also
be between five and a half and six feet tall.
Of the six months intensive training,

POPULAR MECHANICSY ;
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one-fifth is spent in class-
rooms, studying pumps
and air pressures, first aid
and resuscitation, physics
and mathematics of div-
ing, and the theory of
diving operations. The
remainder is devoted to
practical mechanical
work that might be re-
quired in an emergency,
and to actual diving,
After a thorough phys=
ical examination, and
before his first dive, a
student is put into a re-
compression chamber
where air pressureis built
up to fifty pounds to the
sgjuare inch. This is to de-
termine if high air pres-
sures can be equalized on
both sides of the ear
drums, If pain or nausea
is experienced, the man
must forget a career as
diver. If he reacts nor-
mally, however, he then
goes to the “topside”—the

MARCH, 1041

Top, left, tender shuts air intake valve after diver blows to surface; right,
giving oxygen in recompression cell. Bottom, taking a lung test

387
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room above the diving tank—
where fellow students help
him into the cumbrous and
grotesque gear which is the
working elothes of his profes-
sion. As life may depend up-
on the proper adjustment of a
valve, or the tightening of a
nut, the job of dressing must
be done with meticulous care.

The diver first dons heavy,
long-legged and sleeved
woolen underclothing and
woolen socks to keep him
warm and to prevent the div-
ing dress from chafing. In cold
water, three outfits of woolens
may be worn., Then comes the
dress, made of fabriec and rub-
ber, which covers the body to
the neck. The back of the legs
are laced up to prevent the
legs from becoming overin-
flated and toppling him aver.

Next come shoes, weighing
seventeen and one-half
pounds each; lead belt, eighty-
three pounds; breastplate and
helmet weighing ffty-four
pounds, A heavy leather strap,
buckled at both ends to the
belt, is passed between the
diver's legs to keep the belt
from sliding up and the hel-
met from rising above the
head. Compleiely dressed, the
diver-to-be clumps awkward-
ly to the ladder of the tank,
weighted down with 200
pounds of canvas, rubber,
bronze, and lead. Last-minute
instructions given, a tender
fastens the faceplate of the
helmet, gives two taps on top
of the “hat,” and the novice
clambers down through the
air lock into the steel tank
which is to be his “classroom.”

In this tank, student divers
first learn to walk; then they
learn to work. When a diver
is sent down on a rescue job
he must be able not only to

{Continued to page 122A)

Two taps on top of helmet give sig-
nal that all is ready for a dive (top ).
Center, performing a repair job un-

der water, Bottom, signaling to diver
in tank by mallet taps

POPULAR MECHANICS
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Viewer and Projector Replaces the Sample Kit

Instead of carrying a heavy kit

_o 0f samples, the salesman today can

; E;Shﬂw his customers his full line of
~merchandise with a combination

“& viewer and projector for photo
transparencies. A bright image is

% shown on the seven-by-seven

,‘3 inch ground-glass secreen, or the

. picture can be thrown on a wall

&y screen. From a distance of eight

~_ feet an image three feet wide is

"~ projected. The instrument was

Il $designed particularly to show
f dental and medical X-ray films,
Kodachrome and other slide films;

for salesmen who wish to show
full-color pictures of their line;

for window and salesroom dis-

n%:-.rs, and for hﬂjﬁ use, 5 _j

%lectric Rubber Sheeting
Heats Aviator’s Suit

@ Self-heating suits for aviators,
which have been introduced re-
<

>

cently, use a new type of rubber
sheeting as a heating element, in-

N

e

stead of the customary current-
resisting wires. The rubber is
¢ converted into a resisting conduc=
tor by the addition of certain
chemiecals during the rubber mix-
ing process. Made into sheeting,
this rubber throws off heat when _

.I'.II'].E'C‘tEd at ﬂ.'_:l.E' E'Tlds S0 A’ EIEF- At the top the projector throws the image on a wall sereen;
tric current w;l} pass through it. @below, the opposite end of the instrument is used os a viewer

.3 &5
~Flexible I)-I[i:l:s'g éan Be Bent to Fit Most Auto Radiators

Capable of being bent into any shape, a .
flexible radiator hose is dezigned to fit vir-
tually all cars. It is furnished in three-foot -
lengths and six different diameter sizes.
These may be cut with a knife to any re-
quired length. A built-in spiral wire coil =
prevents collapse of the tube. Now instead
of carrying a stock of more than 150 pieces
of hose curved to fit various makes of cars,
the dealer merely needs a supply of flex-
ible hose i each of the six sizes.

[ Stamped, sell-addressed envelope, sent
to our Bureau of Information, will bring
you the name and address of the maker of

S:u’m{ construction of hose perml'ls it to be hent zo it

can be made to fit radiatars of most autos any article described in Popular Mechanics.
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G-Man’s “Draw” Is Clocked  shemulsio
by Timer in a Split Secon

—the top or front nne
f sensitive to green, the bottom one
to red. Between them is a layer of
o) gelatin which permits removal of
the top one without damaging th
, lower. From the red-and-green
y film a print is made on another
filim which shows a combination 1:»1’.,:;=r
the two colors: then the grEEl'lw
layer is bleached out of the orig—
inal dual film, leaving only the
- reds. This is placed in contact
. with the combination film print,
'and using these two as a negative,
another print on film is made. The
result shows the distribution of
the greens, and thus corresponds
to the original top layer of greens 2
which has been washed away. This ®
film showing the greens, com- °*
bined with the original blue-sen- ﬁ
sitive front film.and the rear redse—-
green film from which the grEe:&‘
was washed off, provide the set gf _
three negatives from which fin- |
ished pictures can be printed by -
_ several processes.

». IIr ;u { A L=
Metal Guggles Guard Eyes
from Shrapnel Splinters

Special metal goggles to protect
the eyes from flying fragments of _
shrapnel during an enemy bom- °
bardment have been introduced in
Any public enemy shooting it out with a G-man  England., Circular pieces of metal
will have to be plenty quick on the “draw.” Tech- Which drop down over large eye -
nicians of the Federal Bureau of Investigation have holes have narrow cross slits’
contrived a speecial timer to measure the time i through whlch the wearer can see
takes a government agent to draw his pistol and  his way te shelter.
fire from the hip. The average time for the
sharpshooting G-men is one second. In
making the test, the agent presses his trig-
| ger hand on a contact which stops the clock
hands. As he releases the contact to draw
his pistol the timer starts operating and its
needle moves until the impact of the bullet

§ JS on the :Frret stops it.

hte:e Pu:tures on Two Films
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As the ﬁngcr 5 withdrawn from cantoet h:ﬂ'l'nn feee insell,
timer begins eperating and continues until bullet elips target
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Made;gb ci'lur Method

By a co pho’lt‘crgﬁa%l 1:(1‘31:955 just pat-
ﬁ. ented, three separate pictures are taken on
"""1: two films instead of the conventional three

In the new system the front film records

Cross slits in metal disks that drop down o eover

blues thi rear one is ted with two N the eye holes let the wearer ree wey to shelber
I '\ 390 E W h POPULAR MECHANICS
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g — films sensitive to greens, blues and reds.



Giant Generator Can Light 1,000,000 Lamps

One of the largest tur-
bine generators ever built,
recently completed at
Westinghouse plant, will
develap 65,000,000 Ftts,
enough to light 1,000,000
sixty-watt lamps, at 13,800
volts and sixty cycles.
Women workers aid in
building these power
champions by winding
insulating tape on the
current-carrying conduc-
tors. The generator will
be installed in a power
station in New York City.
A thirty-five-ton rotor
body, which will be placed
within this unit, will have
a surface speed of 400
miles an hour, developing
energy which, if released,
could hurl the rotor half
a mile into the air.

Women shown winding
tape on current-carrying
conductors help empha-
size titanic proportions
of turbine generater.
Pawer emaonating from
this glant will be suffi-

cient to light 1,000,000

gixty-watt lamps
A ¥ 77

Stub Wing on “Pants” of Plane Carries Bombs or Food

Racks on which small bombs
can be hung, or food, water and
ammunition can be carried to iso-
lated troops, are mounted on stub
wings projecting from the under-
carriage of one of the new British
military planes. The }Eéh'—"\?lng'j_.
monoplane was especially de-
signed for army cooperation work.
One of its regular assignments
is to spot enemy artillery. The

_ Lysander plane is powered by a
Mercury radial engine and has a
top speed of 230 miles an Rour,
with a range of 600 miles.

L,.({The automobile industry direet-
ly or indirectly gives employment
to 6,500,000 persons annually, and
since the first automobile show
has paid wages totaling above

From the multiple racks under the abbreviated wings on under-
garriage, food can be dropped to troops, or bombs upen enemy 335,']['0',00‘(}1%“-

I/ F i
Jr A AL laa Ll 7
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" PREPARING our }

T

*  Abave, fireman operating siren. Below, left, railway rifes of coast defense.

\f Right, map showing concentration districts and open areas of Los Angeles

HOME

States is at peace, vet
today, in Los Angeles,
the Major Disaster
Emergency Council is
preparing for an emer-
gency, and in other
parts of the country
officials are studying
ways to defend the
noncombatant popula-
tion if war should come.

Recently the War
Department an-
nounced that it is pre-
paring pamphlets that
tell eivilians how to
help themselves under
conditions of modern
warfare, giving infor-
mation on bomhb shel-
ters, first aid, air-raid
warnings, and defense
against gas. It has al-
ready instructed mu-

-:“ ENTLEMEN, we want to know which  nitions plants and other possible military
) E’ office buildings in the city are bomb-  targets that their buildings should be ar-

« proof. We need to know whether our storm ranged in irregular patterns to hamper

0 o :, drains would make safe air-raid shelters. straight-flight bombing, that underground
LR We have to learn at. once the best locations  shelters should be built for employes, and
s .3 for alarm sirens.’ how to camouflage buildings with mottled

(il & The meeting at which this speech was painting.

L

.-"'"

{-

.:} made was not in a war-threatened Euro- Because the region is highly important
pean city but in Los Angeles, the fifth as a producer of petroleum, airplanes and
largF:st city in this country. The United auto tires, and because it would be imprac-

POPULAR MECHANICS
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Above, Coaxt Artillery head-
quarters du:ring' practice firing.
Right, sheteh of typical under- LEAST 12 FT.

ground shelter. Bottom, part of BELOW
fire alarm, emergency phone SURFACE
and code nelwork that eperates
an balteries

CONCRETE DETONATION SL#EJ
& FEET OF SAND

EARTH

tical to move the population guickly in time of
war, Los Angeles people must stay at home, So
for the past year the emergency council has been
studying safely measures. Several European
countries have been asked to oulline what they
have learned about passive civilian defense, and
the replies have helped to guide the work,

The first move was to map the most potegtially
dangerousg areas of the city. These are the dis-
triets that surround aireraft factories and other
probable military objectives, and are classed as
“A" zones. “B" zones are congested areas and
“C" zones are thinly populated. Voluntary evac-
uwation to the couniry in time of war would be
urged of all inhabitants and in addition all resi-
denis of “A” zones would be required to move
to the safer “C" zones. Workers who are em-

MARCH, 1941 393



Top, underground storm drain, under construction, might be vsed as
air-raid shelter. Center, huge concrete buttresses in earthguahke-proofl

building housing emergency council, Boltem,

304

plotting course of
“enemy"’ bombers from information supplied by civilians

ploved in the “A" zones would he allowed
io 1r~11m'11 there only during working hours.

Los Angeles has some 6,000 buildings
more than five stories high and the lower
floors of some of these are comparatively
safe from the effects of bombs. A commit-
tee has studied the construction of each
and has listed the relative safeness of all
the buildings.

Another committee, locking for big air-
raid shelters, investigated the storm drains
under the city., These drains, built of re-
inforced concrete, are buried as deep as
forty feet helow the surface. Some are
large enough to push freight cars through
and are dry nine months of
the year. Engineers have
prepared plans for building
stalrways down into the
drains at convenient places
and for installing ventilating
apparatus. This information,
including the materials that
would be needed and the
places where they may be
obtained, iz filed away
against the time it might bhe
necded. The same commit-
tee investigated small air-
raid shelters and this infor-
mation likewise is ready,

For small family :.huf'r{rr.*:.
architects are abandoning
the idea of redesigning cel=-
lars because the entrances
easily may be blocked by
debris. Concrete “pill box”

POPULAR MECHANICS



YT
back- "_l.rard shelters have bee' de-
sipned that would protect

Housing Authority.

e

ant
chitects and engineers are sug-
gesting that those who can afford
it may construct a dual-purpose

room, either underground or bur- .
ied in a hillside, that ordinarily A

would serve as a game or rumpus
room and that in time of need
would be an effective bomh shel-
ter. The technical group has de-

signed five different sizes of such
subterranean shelters, the most. -
elaborate of which is really a fur- -
nished apartment that has its own
air-conditioning system, operated

by a motor-generator. All such

huried shelters could be entered ~

from the house and would have a

three-layer roof consisting of &
concrete detonation slap a few 3
deep lay-—

feet below the surface, a
er of sand, and then a thick re-
inforced concrete ceiling.

For new office buildings, roofs ~
that would reduce the destructive
effect of direct hits are being con--.

sidered and in some cases plans .4

top floors of existing structures.

Another part of the work in Los:

Angeles has been to plan an air-
raid alarm system for the eity.
Hand-operated sirens are prefer-
able to those operated by electric-
ity because of the chance of power
failure, The locations for siren
stations have been picked out.
An information committee is de-—
signing placards, posters, and in-

cou-,
pants from everything except a |
direct hit and some of these are !
being studied by the United States -
" this cochpit te learn
People are aiready asking what -
may do to protect themselves, |
in one community several ar<

‘Dummy’ Cockpit of Air Trainer
Teaches Co-ordination

ir corps cadet uses

how te co-ordinate
hands end feet before
nlte flics o plane

~ Ty
:
ht
i | ;- - & -' \l‘-b"l
FPart of the ground instruction given flying cadets_
“at Cal-Aero Acade_m}r_s air corps training cl:ntl:r, b
“Oxmard, Calif,| cunmsts of manipulating controls in( ~
_a cockpit, called a “co-or dinator,” which is repro- ° |
~duced’ from a training plane. For the first lessons,
have been made to reconstruct the 3 the stick and foot controls are locked together, thus =-.
) .fau.ing the student to co-ordinate his hands and | .
-feet. Later the connection is removed and the eadet |5
practices co-ordination without mechanical assist-
ance, just as he would in flying an airplane. If A
makes a mistake in co-ordination, a bell rings and ot
does I;g stop unt1lﬁe error is corrected. :
il- Suaked ope Packed in Gun Barrel
Stops Rust bgtween Seasnn.s o
R L PN -
Stmmg an u:lJI—soaked = ™,

formation sheets that tell the
public how to act and what to do
during an air raid or other kind of
invasion, Every school child can
be given instructions within two
hours after the need arises and the
outlines of radio and newspaper
announcements have been pre-
pared in advance.

The Major Disaster Emergency

{Continued to page 143A)
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rope, now on the market,
in the barrel of your gun
when it is put up for the -
winter, keeps rust from
forming within., The
“wicks"” are larger than the
bore and longer than the
barrel, thus excluding air
and moisture. The rope is
soaked in the oil just be-

fore placing it in the g f R
%{L\/Z é*b e _1
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RDEkEt-TYpE SUPEI#E;E!;I?E “~the mfgn v a?ntted fﬂgoﬁu'}‘lagg’ ?’, ense,

such as rent, food, clothing or eptertain-
May Revolutmnue Planes ment. Printed labels, supplied fith the
box, may be attached to the compartments
to designate their elassification. Each com-
partment has a slot for inserting coins a
a r:u{_ular opening for bills. w{

C Iamp:& orked Like Pliers

Is Adjustable to Job

To help speed up
production where
small parts must
be held together
for drilling, filing
or riveting, there
is a C-clamp that
operates like pli-
ers. Once the ad-
justable jaws have
been set to grip
the worlk, only the
handles need to be
manipulated when
inserting or removing the material. The
clamp upe‘ns to one and crne—quarter inches.

Ru ber énp for Bowlmg Ball
o . ‘t’._,.  Lessens Hand Fatigue

Built on the “rocket" principle, this J'lf‘ prnpu!suan it
engine iz propoesed as a booster for the takeoff LEbE th'iLuﬂ and slipplng, and ]mPlﬂved

y % Lunt:ﬂl and accuracy are claimed for a
= Two hundred miles an hour may be add- = bowling ball having a rubber cushion built
™ ed to the speed of fighter planes if the & into the hole for the thumb. Replacing the

claims made for a newly invented Engmi’l,'-‘{“\_\_w.‘ hard, glazed hole surface with a rubber
: are realized. This motor derives its power bushing provides a sure grip and helps the

from the intermittent detonation of mixed _player avoid dropping the ball. Although
-‘?.’ fue]_s Carhﬂn dm[ﬂphjde and nltruus ﬁh;dht\ "fl: buﬁhlng Dnly II.'.I. thE thumb-hu]e JS Sﬂld
; o« The inventor says his engine would enable “to be sufficient, the bowler may have one
"= - a bombing airplane to carry, eighty-five = -ingtalled in the finger holes also.

per cent higher loads, and would save dne- 27— et '

thu‘d of the takeoff time and distance. - / ;
N4 ~ M |

Cash Box Helps in Budgeting
. g bv,r Keepmg Funds Separate l-

RUBBER
Budgeting youf> CLIBHION
cash that is to be
spent for a variety |
of definite pur- i
poses is slmphfltdj
by a budget hox+|
containing six sep- €
‘arate compart==
ments. Each com-

(ot &_>U

AL

Rubhlr bushing shown in thumb-hole of bowling ball

par‘tment Euntams c- precent s Jhpp;ng', reduces fﬂl.r.gul- and .fllfpl acore
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MWar Calls Out Muscles and Outdated Engines

Both Germany and England are exerting them-
selves to conserve precious gaseline, and whor-
ever human muscles can do a job they are doing
it. Witness, above, the pleasure boat that made
its debut recently of Berlin., Jt has a propeller
with chain and sprocket drive callng on arm and
leg power; not so romantic as paddiing a canoe,
but it gets places. At upper riglit a Londoner
pedals te work in a "Velocar,” of French arigin.
In the two-geater modiel both driver and passen-
ger provide the motive powsr of the toylike car

In Europe, hungry airplanes and fenhs, for-
pede boats and trucks and industrigl engines
drink gasoline grecily. Virtvally /oll of the
available fuel supply is reserved for the war
effort, and that leaves little for the commut-
ing moterist or sportsman. T he fuel fomine
thus iz bringing back motors reminiscent of
earlier days, and even leg power. Remember-
ing the electric automobiles of a generation
age you'd hardly recognize the streamline
coupe above as a bﬂ!t_eryfﬂripﬁ car, hut such
it ix, seon touring the streets of Poris at thir-
ty miles an hour. Batteriex are charged overs
night. At left is a motorcycle in blockaded
Sweden, driven by cﬁ_n;tﬁii—imrhr!ﬂ gas

il . | . e 11—
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Fram a single boy on a bicy-
cle to a nationuwide service
whose trucks travel more than
20,000,000 miles per year—
that's the story of United
Parcel Service which delivers
hundreds of thousands of
packages a vear in sixteen
cities. The "d'e!l'r.rr.-r_v f!o_-p“ ar-
ganization specializes in han-
dling deliveries for retail
stores. Above, left, driver
checks up on himself before
starting day's run. Right,
loading parcel-filled container

on tailboard of truck. Tail-

boards of some trucks are

elevators which hoist the con- WARH AND
tainers to level of truck Roor [ FAtR 4 BTN L

INCOMING
TRULCHS

Cirele, eailz on roof of test truck help regulate motor temperature and prevent over-
heating during deliveries. Bottom, left, conveyor in floor moves heavy packages,
Right, conveyors bring sorted pockages to slides for loading
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Right, part of the driver's job
is to make a good impression.
Center, typical pockage-hen-
dling station, with soerting,
loading. apecial handling and
ather posts indicated, Note
drivers’ reereation roem on roof,
in the station o package is nev-
er handled f & machine can
mope it E'nnl:r.vor.-r are used
wherever possible, For instance,
the sorting device, called the
Fit, haz ten belt conveyors
moving fnte and owt of it at
one Lime and a [58-foot steel-
slat contevor sel inn the Raor
moves Dbell p-zcku.;_-n:sr in the

New York plant

EORTING OF PACHAGES
TO INDIVIDUAL ROUTES

=, — ELCRLATIN ROOM

AT MATNTEN AN

STATION
J".. : LRECLUTIVE ORFICES

ACCO ST G LFFHES

THRANSFER ICARS Tik

SUBUREAS. STATIIRS
: , SORTENE O X CERL
e A AGES T [ STATIGN BELTS
ELEYATUN .

L ! UNLAATHN G INCOMING FACKAGES Tik

FACKAGE SLIDE AND BULE FLATFOREM
SFRCTAL TiANISEING
0 BUEETFACKAGES

Wi WAY EAMP

OUTGOING TRETHS

Right, drivers are encouraged
to take safe-driving tests. This
device simulates actual road
conditions. Al inspection each
morning the drivers are given
the finad admonition, “Drive
safely toaday.”™ Their safety
record ig exceptionally good.
The trucks are J.n.-pt spotlessly
clean and the company is now
cxperimenting with a washing
system thal uwses o quart of
chemicals, ffty gollons of wa-
ter, an air blest and three min-
utez o turn oul a spick-and-
span truck, A man apens a valve
and a machine does the work
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l“‘5.%:&‘1:11«3:ti'lsm Blinds’in Goggles
Shade the Wearer’s Eyes

g
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Natice that wearer's view is virfwally uvnimpeded, yvet
overhead sun rayvs are intercepted by “blinds"

Tiny Venetian blinds are built into the
top of a new type of sun goggles to shade
the eyes from direct sun glare, The Vene-
tian-like structure is an integral part of
ihe lenses, formed by deep rectangular in-
dentations in the lens material which are
then filled with opaque liquid. While the
uncolored lenses are about ninety-eight
per cent transparent, the upper part inter-
cepts overhead sun rays and casts a shad-
ow on the eves. In one tvpe, the “blinds”
are made of thin, flat wires,

C o et i
* [:ﬂdlm'.k Jaws Closed by Screw
¥ Grip Like a Vise

- o

Constructed
along the lines of
a vise, a sCcrews-
type padlock opens
and closes its jaws
when the threaded
locking piece is
turned, which ean
be done only with

halves of the lock
are drawn togeth-
er the same as they

1n \ [ratin

a key., The two -

would be with a half-inch bolt. If anyone
succeeded in picking this all-purpose lock,
he would find that on each quarter turn
the tumblers fly out in locked position, re-
quiring at least fourteen picking opera-
tions to unscrew the plug enough to allow
the lock to be removed from the hasp,
Kf.'eﬁ :a?re protected by secret key codes.
| " ke |

.fij;aise Sleuth” Helps Silence Cars

by Tracing Source of Sound

Tracking annoying sounds to their
sources is the job of “noise detectives” at
Ford Motor company. Some noises in the
new models are easy to trace and rectify,
but others require the application of sci-
entific instruments in ferreting out the of-
fender. One instrument is a vibration pick-
up and analyzer, which is the outgrowth of
stethoseopes, microphones with directional
baffles and sound level meters. In difficult
cases the acoustical expert places this vi-
bration detector on a panel and observes
on the ;e]ectrical recorder the number of

) '}4.-.1-_ .

By pressing this instrument against panel of aute,
expert traces noise-making vibration te its source

vibrations per minute at certain car speeds.
If the vibration should be at the rate, say,
of 2,100 per minute at twenty miles an
hour, the engineer locates some shaft that
revolves, or a part which reciprocates, at
that rate. A study of that part frequently
discloses the cause of the trouble.

Q[ Forest fires broke out on an average ev-
ery two and one-half minutes during 1939,
the 212,671 reported fires burning over
30,000,000 acres at a loss of $40,000,000,

| POPULAR MECHANICS
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Huge Wing of Bomber Dwarfs Small Plane

S e "'7.";:'-';‘-::"';:-;'.—.-.:-..'.
™ ,J 5 . — B =
_ P fa Voar  Founete , UVCnl7hd e 25
[ L ,u(?’z’l I/‘- I\_Fa'..."-.a..-'f 'j '-" . L s &X.;'t ‘:'-F':-T—f,f‘ e
\The army’s huge _ﬂ'peiré B-15 baomber was tea big to *’E! into the picture, and one wing furnishes
a roof for a little Piper coupe. The scene (s at Mitchel Field, Long Fsland

Some conception of the immensity of arrived at Mitchel Field, Long Island,
America's “flying fortresses” is gained by  rolled over beside a Boeing B-15, one of
a comparison with the little private planes the largest planes in the world, and snuf-
so familiar on airports throughout the gled comfortably under the wing of the
country. The othe afz a Piper nmlp?ﬂs_'&‘rmy bomber. The contrast was startling.

Whirling Dummy Tests Parachute for Slow-Motion Film

High-speed motion pictures of a para- are enabling designers to determine the
chute opening under controlled conditions cause of parachute failure—a rare acci-
dent, but a disastrous one
when it does ocecur. At
Manchester, Conn., a fif-
tv-foot tower has been
erected from which a
hoom whirlsa dummy and
its parachute around a
200-foot circle. The para-
chute is released, and at
the same instant the cam-
era fastened at the end of
the boom starts filming the
action of the parachute.
After photographing a
number of tests under
varying conditions, the
engineers project the film
at slow motion and study
the operation of the 'chute.

In the inset engineers are
fastening dummy and par-
— — ik achute ot end of boom
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JOUR radio transmitter iz completely

smashed by a falling ehimney. How
long will it take to borrow an old broadeast
receiver from a neighbor and build a new
transmitter from its parts?”

That's a sample of the questions that ra-
dio amateurs are being asked. Aware of
the grave possibility that it may need to
help defend America, the amateur world is
preparving itself for action. Half a dozen
different radio organizations are drilling
over the air,

“Simulate destruction of your main
transmitter. Rig up vour emergency equip-
ment and report |'rr|-;l~; art 1]1-:.* air as soo0n as
yvou n:_'.';:n,“ was another command that wenl
11'}]1. 1|I !]!l{':!;!]l'!'."\: ';:I[‘ ane H:'””]}. R[:L'!l"‘]ll.l.;'-'
when a club of amateurs assisted in |15.;_-]LI—
Iil‘l'l‘l-' ::II'I'I'II'-\.I manouvers, oneg I'IE)I._'I'.'LI,[“]' was
asked how much time he would need to get
his portable station into operation in the
field, without even a match to help him see,
“Bix minutes is the average time,” he re-
plied. The officers were skeptical but in
less than that time he had opened up his
suitease set, attached a six-volt automohile
storage battery, hammered a ground stake
into the earth, slung his antenna to a tree,
and was tapping out a call o the control
station fifieen miles away.

The Army Amateur Radio System that .s
affiliated with the Army Signal Corps, the

402
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Tap, left, amateur with lghtweight key station in
Right, transmilting equipment al emergency
station. Bottem, measuring wave length
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San Naval Communication Reserve, and the
; R : Amateur Emergency Corps of the Ameri-
e B : b v can Radio Relay League are the three main
Gl U N gl o T networks of amateur preparedness.
3 LN . h In time of war thousands of trained
Rice - = "8 members of these nets would be taken in

by the military services for active duty and
many others would be detailed to guard
various frequencies to detect enemy and
spy messages., Restrictions governing am-
ateur radio are being tightened and today
all owners of amateur transmitting stations
must be fingerprinted and show proof of
citizenship, Communication with stations
outside of the United States and its pos-
sessions iz no longer allowed.

On several recent occasions zealous am-
ateurs copied down code messages that
didn’t seem to make sense and forwarded
them to the Federal Bureau of Investiga-
tion. All the messages were harmless, it so
turned out, and were secret code practice
mesages of the army amateur net, which
sometimes uses an obsolete cipher for
training. The army amateurs use Z signals
instead of @ abbreviations and they are
trained to handle messages using army
procedure. Close to 1,800 operators are
members of the system, which is controlled
by an officer in the Signal Corps message

Top, member of amateur rodie emergency corps
throwing line over tree for stringing up a temporary
antenna in the field. Left, antenna for radiating sig-
nals from amall automatic transmitter

Right, map showing

twelve trunk lines of

American Radio Re-

lay League. This

system would be in-

valuable in a nation-
al emcrgency
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Top, amateur operator ol station controls,
Center, plug-in frequency coils used to
change stotion's transmizsion wave length,
Bottom, rotatable beam antenna

center in Washington, D, C. The
national army network is divided
into nine corps area networks
each under the corps area signal
officer, and these in turn are made
up of state nets. Each state net
consists of a number of local net-
works that are comprised of
groups of amateur stations.

The army amateur network is
not a part of the military service.
To join it you need to have a re-
liable transmitter, be able to op-
erate at least fifteen words a min-

ute and conduct yourself and your
set properly. There is no physical

404

examination or age limit.
A number of radio phone
operafors are members of
the net but code predom-
inates and is preferred
because code operators
are of more value to the
military service and dots
and dashes carry farther
and are easier to read
through interference.
Several practice drills are
held over the air every
week. The army amateur
group is fifteen years old
and long has been recog-
nized and used by the
Red Cross, It is still the
official communication
system for that organization. In
time of emergency any member
station in the net has authority to
handle emergency radio traffic on
an army frequency authorized for
army use only. During several
major floods members of army
networks have performed impor-
tant duties,

{Continued to page 118A)
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*s.bar under the seat releases the mecha_nism‘
o0 permit quick and easy folding. The chair

—

: e
Q'gmoke Screen in Air-Raid Shelter

geuhjm:ted to germ-killing smoke as a re-
s

-

~Jscreens are incense, such as is used in
churches, and smoke emanating from

< smoldering cardboard soaked in saltpeter.

| « Gear-grease heated on electric plates also

laboratories in Sussex, The two most ef- ~

K132
Soldiers Use Boats to Ferry Tank over River

Army engineers ferrying medium tank across river., The pnn.dﬂmus machine iz lashed to a couple of
fAat-bottom boats which serve as pontoons, and men in the boalts use oars to help goide and propel it "B

In demonstrating river-crossing tech- a medium war tank when they encounter
nique, companies A and B, fifth engineers, _water too deep to ford and too wide to
at Fort Belvoir, Va., recently showed how .bridge. The tank was lashed between the =
two flat- bu}tpm boats could be used to float  boats, and soldiers ferried it across.

Chair f‘ioﬁs%ép' Three Ways into Sixteen-Inch Package\N

Suitable either for dining-room use or.- i
as part of a card-table set, a folding chair -
can be collapsed into a compact package
sixteen and one-half inches square. De--
spite its triple folding arrangement it is
sturdy enough to support a heavy weight
and stand hard usage. Pressing a small

is available in various styles and coverings.

Kills Air-Borne Germs

Alir-raid shelters in London soon may be
ult of tests made at the Portslade research

fectiveout of six tested varieties of smoke

+ had a killing effect on the bacteria. Chinly ta:ahaton Faldad; arect; and in process of fotding § O

D
Ll
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“Fltness Test” for Bearlngs dissolved. Aluminum chloride, for exam-

ple, breaks up into ions of aluminum and
Notes Mﬂ]mnth—lnch EITDI‘ chlorine in a water solution. The alumi-
num ions unite with six molecules of water
(hydrogen and oxygen) to form a large

molecule of aluminum, hydrogen and oxy-
gen—a strong acid.

B L
%terenscnpe Holds Seven Views
Mounted on a Disk

5till making a bid for popularity, the old
parlor sterecscope is now being offered in
a compact, “streamline” form, showing pie-
tures mounted in disks that contain seven
colored stereographs each, instead of the
traditional card that holds but one view.
Tripping a lever at the top of the new
stereoscope, which is made of durable
plastie, brings the next picture into place,
and this may be repeated until the seven
have been seen. Originals for the views
are made with a special miniature camera,
using natural color film. Pictures are
paired opposite each other on the disk, and
when viewed through the apparatus they
g}u-.- a three-dimensiongl effect.

iy

=
Ball bearings poured inte hopper at top are fed into
classified bm.r at a rate of 5,000 per hour

Leaa fie LVL:. v

Ba]l bear:ngs must h& ‘tailored to meas-
ure” within a tolerance of millionths of an
inch at the Ford Motor plant, and a apu‘mi w
machine has been devised to check the di==~ _
mensions and roundness of the balls, After C
measuring the balls electrically, it sorts—
them into five different classifications, Balls ¢
fed into a hopper at the top drop into the J #
classified drawers at a rate of 5,000 an < '
hour, being checked for oversize, under-
gize, under-high limit and over-low limit;
any ball not perfect in shape and dimen=«
sions will open a trap door and fall into its
proper receptacle. Perfect balls drop (o the
bottom of the machine. '

:I'r"l | # L'"?
“Water Reacts with Compou nds_
It Dissolves, Chemist Savys

Assumptions of chemists that neither
water nor chemical is changed when the
latter is dissolved in water have been
challenged by-Dr. David Havker of Johns
Hopkins University, who found by experi-
Tments-that most inorganie compounds ac-

2 : Disk of seven pictures, top, loads into slereoscope.
tually react chemically with water when Bottom, lever at top edge turns disk to change scene
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Wind Machine Saifs Mode l Shlps to Sea B'aétle

In their realistic battle at sea the British
brig “Bectle,” above, catches fire vnder a
broadside From American frigate "“United
States.” The scene at right gives a better
idea of the actual size of the ships: the
movie-camera crew wades in fo steady the
model while ene man adjusts sails

To create effect of waves brealk-
ng over the bow, the rreadel
was towed left) at high speed
same distance from camera, and
A :spccn:' was increased
about four times normael. Be-
low, bottle has ended and a
marvie techmnician haz boorded
the burned “Bectle™ to clvan up
the wreckage. Tug, launch,
rowhoat and dinghy all partici-
pated in Klming

Because i cost feo much fa
build and burn o warship of
1812 type for the movie “"Cap-
tain Caation,” scale model ships
were built, More than 100 men
helped operote wind machines
to ®ll the tiny zails, towed the
wvessels with rowboald or lounch
and waded in to maove tiny fig-
ures an decks to simulate battle
action. Camera crew worked on
platform that was raised or
lowered with changing bdes to
keep camera a foot above water
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ET into a highway acecident in

the future and you'll more
likely be subjected to blood tests
and hbiophotometer examinations
than a quiz by the distriet attor-
ney. For a revolution is brewing
in traffic accident investigation.

Recent discoveries indicate that
accidents are not as often caused
by negligence as by an unseen
paszenger—Invigible Death—whao
snatehed control at a critical mo-
ment. WNew insiruments reveal the
true r.'u]]:r]'i tz as clearly as X-ravs
reveal bones,

Leading ally of Invisible Death
is carbon monoxide—a colorless,
odorless, non-irritating but deadly
gas, which strikes by lulling iis
vietims into unsuspecting sleep.
We have known the existence of
this lethal gas for a long time, but
only now are we becoming aware
of its significance in traffic.

Carbon monoxide induces not
only a full, heavy sleep, but also
a partial sleep during which the

Tep, making street survey with mevie camera to show what
man at the wheel sees, a method of tracking down illusions. Be- LREATEE :
low, an eye test with the Adaptometer for vitamin A deficiency  victim is fully conscious, perhaps
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Abaove, if headlights look like
thiz veu have vitamin A defi-
cieney; right, how lights
should look. Center, hapcolite
machine testing exhaust for
leaks. Bottom, muffler of car
whose driver fell asleep from
tos much carbon monoxide

not aware of drowsiness,
but as unable to control
his reflexes as if he were
thoroughly intoxicated.
Experts estimate that in
no less than one third
of all accidents involv-
ing human error, this
condition enters in.

Insurance companies
discovered that drivers
of older trucks on long
hauls were more prone
to go to sleep at the
wheel than operators of
newer models. To learn
why, hundreds of cars
were stopped on state
highways and their
drivers submitted to
hemoglobin tests. Well
over half gave evidence
of carbon-monoxide
poisoning!

These tests reveal the
presence or absence of
CO in the blood, but not
the quantity of it or its
source. To trace thESE

(Continued to page 1168A)
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‘Sstcraper’ Steam anker arage business, but a new jack makes it
v - possible to free the muffler in less than five

Adds Units as Needed minutes, even when “frozen” to the ex-)

' AN 1A haust pipe. The tool clamps on the exhaust™

pipe. A metal lip presses onto the mufflen
and by means of a pressure screw can exert)
a8 rnuch Ef' Rventy tons pressure. oy

“Prolﬂn” Is Name of Newcumef
to Synthetic Fiber Family |

Taking its place among the group of sy &
thetic fibers such as nylon and rayon is~
“prolon,” the new name for what has be
called “casein wool,” made from easein ob=- L
tained from milk, soybeans and other C'i
sources. This name was suggested by F. C.
Atwood, of Atlantic Research Assumatmgﬁ.'ﬂ
because, as he states, the fiber itself is not
casein only, but a combination with other
materials, and neither is it wool. Yet it
acts like wool in some cases, although it
may resemble silk or fur in other cases,
Mr. Atwood predicts that soon we will be
buying clothes and other articles of prolon.

ég ]?uxd Has Built.In Light

fm;.M_aking Notes at Night
o T &, T

Six different dishes are rlmst;iﬂqth:'be eooked 3;1-'1!;' the
same burner by the "shyseraper” steam cooker
An entire dinner can be cooked over one

burner by using a “skyscraper” steam
cooker invented recently., One, two, or
even ten units can be used, the pots fitting
into each other in a wvertical stack. The
bottom pot is set over the burner, and the
steam cooks food in all the pots.

]1 ack to {(emnve Any Auto Muffler
Exerts Tons of Pressure

- Removal of automobile mufflers is a
= Common and fmqum!h artough job in the

il

Flashlight bulbs in metal case at tep of thiz clip
2 board light the paper while officer writes report

" Police officers, truck drivers and others
" “who must take notes or write reports &ftﬂl\s
~.dark find a lighted clip board handy. A ©
“metal case at the top holds two flashlight -~
A batteries, and the twin bulbs are screwed "‘-
Clamped to the exhaust pipe, this jock will .l'qrc';_:;: +inte sockets in a FEEE_.SSEd opening. They -
‘?J muffler free within five minut 5> ware turned on by a switch at the side. E_"‘"
10
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Enginear, hnp studies flm an sp{:l.'mf

prajectar; crrcir knee pads farmerly

used by pilots in making notes of test

ﬂl'[ﬁt. Birip, center, complete pholo-

graphic equipment, and, at right, it
i assembled for installation

¥

| W oty Ant Lorr

No longer, need a ést pilot rely entirely
on pencil notes and memory for making
his report when he roars an experimental
plane into the clouds. For he can now take
along a robot “photographic observer,” de-

veloped by alr corps technicians at Waright

Field, that records instantanecusly on a
film, Ew pressure of a trigger switch, the
rﬂadmgs from a bank of seven to I"It-een
instruments, depending on the space avail=
able for installing them, The apparatus
consists of a thirtv-five millimeter movie
camera equipped with a lamp housing to
provide uniform lighting for the special
set of instruments duplieating those on the

MARCH, 1941

_Robot Observer Records Test Fl_ight on, Film

pilot’s instrument board, together with any
other gauges and meters that mav be de-
sired. After recording a flight, the devel-
oped film is projected through a machine
which enlarges each frame on a ground
glass screen for studying the results of the
test. Photographic records are of special
value in tests where instrument readings
change rapidly, as in take-offs, in finding
the plane’s rate of eclimb at various alti-
tudes, and in determining the altitude at
which the plane gives maximum perform-
ance, With the new “silent partner”
ahoard, the pilot may devote his entire at-
tention o maintenance of uniform speeds.
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Above, member of fumigation erew wears muask

and carries Rashlight and can of fumigant. Right

{upper photo}, pumping fumigant inte cormcrib.
Lower phote, golf bags damaged by rals

NCLE SAM is waging a new war on
the rat which eauses damage esti-
mated at $2,500,000,000 each year. Rats
destroy property, food and merchandise;
they invade homes, factories, farms and
ships and they cause fires by carrying
matches to their nests and by gnawing in-
sulation from electric wiring.

In this latest fight against the rat, every
section of the country is cooperating. In
=~ charge are the U. S, Public Health Service
and the Fish and Wildlife Service. Enlist=
ed in the war are farmers, grocers, doctors,
businessmen, manufacturers, college boys,
school children and home-owners. In fact,
every type of person.

Leading cities along the Atlantic and Pa-
cific coasts arve improving their trash dumps
so that no longer are they such large-scale
breeding grounds for rodent pests. Gal-
veston, Tex., has adopted a wholesale plan
for poisoning rats that permits most resi-
dents of the surrounding region to buy, for
an astonishingly low price, poison bait that
is placed by each purchaser in favorite rat

412
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haunts located in the vicinity of his home.

As for the mid-west, especially the corn
belt, this section is now achieving marked
success with a new portable device that
poisons rodents which breed in corneribs
and granaries. This apparatus sprays lig=
uid gas into storage places worth millions

POPULAR MECHANICS



that previously were impenetrable to poi-
sons and fumigants,

Practically all the states in the mid-
south, especially Georgia and Tennessee,
are staging frapping or poisoning cam-
paigns in cities, counties and townships.
The cotton rat, one of the world's most de=

MARCH, 1941

Left (upper phote ), bait should be tied to trigger
so rat will be certain te spring trap. Lower pho-
to, the destroyer caught in the act in cormerib.
Above; traveling laboeratory from which hunters
shoot rals for study inside the truck

structive rodents, is threatening Flor-
ida’s valuable winter vegetable indus-
try, specializing in the growing of to-
matoes, sweet potatoes, squash and
carrots for northern markets,

Uncle Sam has still another reason for
fighting the rat. Fumigation of foreign
ships has long been an important meth-
od of preventing the entrance of disease,
through the rat flea, carrier of bubonic
plague, into the United States from
abroad. In these troubled times the
procedure is especially necessary since
all combatant nations, oceupied with the
business of war, are letling down sani-
tation barriers both on land and sea.
The warring nations, instead of sending
modern ratproof vessels to our ports,
are using tramp steamers which contain
more rats than have approached our
shores for twenty years, according to
federal authorities,

It is estimated that in the average
community the rat population equals
that of human inhabitants. On the farm
the ratio is about two to one, while in the
big corn and granary regions it sometimes
jumps to six to one. Rats are very prolific,
producing an average of five litters annu-
ally, of four to nine rodents each. The Pub-
lic Health Service estimates that two rats
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FPhoto courtesy

U. 8. Public Health Service
reproducing over a period of
five years, will increase to
940,369,969,152 animals, pro-
vided all the parents are
healthy.

The cost of feeding a rat
is generally estimated at
one-half cent a day or near-
ly two dollars a year, As-
suming that the number of
rats in the United States
equals that of the human
population, the yearly cost
of feeding these dangerous
pests amounts to approxi-
mately $250,000,000. As the
value of material destroyed
or damaged by rats in addi-
tion to what they actually
eat is estimated to be ten
times this amount, the an-
nual cost of maintaining our
normal rat population
reaches the staggering sum
of $2,500,000,000.

The new portable appara-
tus for fumigating corncribs
and granaries, devised by
federal scientists, consists of
a container for liquid hydro-
cyanic acid, equipped with

414

an air pump and spray hose. When not
more than ten pounds of gas is needed,
the fumigant can be applied quickly. In
fumigating corncribs, granaries or
freight ears the storage place iz sealed,
one door being left slightly ajar, and a
spray rod, equipped with an ordinary
spray nozzle, is thrust through the
opening. The rod is connected with the
applicator, and liguid acid is forced
through the nozzle by means of air
pressure developed by a hand pump.
One application of gas often results in
100 per cent destruction of the rats.

Most common variety of rat in Amer-
ica iz the Norway or northern. Dirty-
brown in color, its average weight va-
ries from ten ounces to a
pound. Usually the north-
ern rat that ruins a corn
crop in the summer is the
same rat that invades the
home, the warehouse, the
restaurant or the puhblic
building in the winter. It
builds a nest outside when
it's warm and inside when
it's cold, Most northern
eradication campaigns are
held in October and No-
vember, just after the ani-
mals start making them-
selves comfortable for the
cold months.

Unecle Sam's newest
weapon for fighting the
Norway, or northern, rat is
a sort of “torpedo” made

{Continued to page 130A)

=

Top, using a poisen pump aboard ship. Center, electrical

wirtng from which rats have gnowed the insulation, cre-

afing a fire hazard. Bottom, covering rat hole with tin is
one means of keeping the pests oot of the house
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ombers Llne Up Outdoors fﬂr Fmal Touches :

N ) 5
Twin-engined bombers lined up in nr}lﬂunr assemnmbly line at Douglas factory to speed production of
war orders. Some of these ships will be Aown ccross the country for delivery to agents of Britain

Assembly lines for the new Douglas ships near completion. Bombers intended
twin-motored DB=-T attack bombers move for Great Britain are flown from the fac-
out of doors, where there is plenty of room  tory in Santa Monica, Calif., to New York |

for the planes to spr@af their wizgs as the hefore being released for war duty.
g

13 .
Small-Size Milling Machine Reheves Large Umts in Shop

By performing milling operations on
small pieces at low cost, a bench milling
machine combines economy and efficiency
in tool rooms and shops where “bottle-
necks” are frequently created by tying up
larger machines with small work, The di-
minutive miller accurately handles the full
range of millwork from heavy slabbing and
facing to light end milling, keyways, fin-
ishing and l)ayaut waork,

Corn U as Locomotive Fuel

on Argentine Railroads

Unshelled corn iz being used in the Ar-
goentine as fuel for railroad locomotives
and electric power plants. Experiments
proved that corn could be used as cheaply
as coal, wood or fuel cil. The government,
which purchased the corn at twelve dollars
per metric ton, or 2,204 pounds, is selling
it to the railroads and utilities for ]es.-s than

five dollars a,‘g‘t [L 'Irt_.{ Baby-size mnh':r u!'i‘t big muh?ﬂl of small jobs
i e ¢
1i O824 é
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Twelve -Track Sound Film

. Gives Six Hours Music

Sound reproduction in the home may be revoelution-
ized by this methed of recording en mavie film

o
~J Twelve parallel sound tracks can be re-
y * corded on a special movie film, one-third

) the thickness of present film, under a new

sound-reproduction method., Music or
sound effects recorded on a 450-foot roll
will have a running time of six hours, and
various portions of the roll can be selected
fur playing by the touch of a button.

“{ k”lred Ejrd Table Has Outlets
for Electric Lights

Electric outlets are provided at two cor=

yners of a folding card table so that lamps

. —nian.be plugged in to furnish light for the
- -

In place of the bridge lamps, a toaster or percolator
might be plugged into the outlets in this table
416
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bridge game. Bealdes the “mushroom”
lamps shown, other electrical appliances
can be plugged into the outlets,
Y139 o
“Sulfa” Drug May Cut Mortality
of Surgical Patients

Another new drug of the “sulfa” group,
just announced to the medical profession,
gives promise of reducing or ending the

~danger of infections after abdominal oper-

ations. Although fairly seoluble in water
thi= drug, sulfanilylguanidine, proved to

_be very poorly absorbed from the digestive

iract and thus lingered in the lower ali-
mentary canal to fight the germs always
present there. Dr. Warfield M. Firor, sur-

v geon at Johns Hopkins hospital and medi- 2
tal school, gave palients the sulfa drug

before performing operations in the abdo-
men and reported that it freed the alimen--7=
tary canal of bacteria and allowed the i
n'nxea;ds to heal w1thout mfectmn
A Ve )
Portd.blt: Pipe Organ Is Played
W h:lc Set Up on Table

L =5

Miniature organ, standing on table, can be played by
one person while another operates the bellows .

™"

Small enﬂugh to be set up on a table, a -~
portable pipe organ can play melodies™ ~,

within the range of its kevboard. Air is 5>

pumped by means of a hand bellows h-e-* -
hind the instrument. The organ was shown
recently i in Berlin, Gf:rn.ﬁarur % -
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BREAKFAST NOOK
3(‘5’{‘ﬁh Dq“t aqainslt wall o

FRDM its appearance when fold-
ed, one would never suspect
that the compact unit shown in
Fig. 3 could be lowered to make
the sturdy breakfast nook shown
in Figs. 1 and 2. It is just the thing
for the small home or apartment,
and it can be made inexpensively
with hand tools. Fig. T shows
clearly how the various parts are
hinged together to fold properly.
Corrugated fasteners are used in
assembling the three rectangular
frames which support the
rear ends of the seats, and
the table. These are made
double from 3i-in. stock
as in Fig. 6, although, if
you wish, the open center
frame can be assembled
from 1%-in. stock. The
combined height of the
front legs and rails must
equal the height of the
rear frames to assure the
seats and table being lev-
el when lowered. The
legs, patterns of which arve
given in Fig. 5, are cut of
34-in. stoclk, Fig. 4. The
circular detail of Fig. 6
shows how they are fas-
tened with dowels to the crosspieces at top and hottom.
Plywood is excellent for the seats and table as it saves
considerable work otherwise necessary in gluing up sep-
arate pieces. Begin hinging the parts Hat on the floor,
arranging them in the position shown in Fig. 7. Twenty
2-in. butt hinges are required. First join the two side
frames to the center one, then hinge the top and seats,
leaving about 1% in. clearance between the panels. The
front-leg assembly is attached 1312 in. down from the top.

Simple, vet sturdy, this fold-
ing unit is ideal for the
amall home or apartment
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To fasten the nook to the wall, serews
are driven through the lower edge of the
center frame and into the baseboard. At
the top, a filler strip must be inserted to
bring the frame plumb with the wall, after
which serews are driven through this to
meet wall studs, No catches are needed to
keep the assembly folded. In painting, it
is best to remove all the hinges. Round the
outer corners of the table and the seats,
and sand the surfaces smooth. Apply a
thin priming coat to the wood, followed, in
order, with two of enamel. If desired, the
nook can be made less noticeable against
the wall if the wood is painted to match.
Or, it can be finished to contrast pleasingly
with the woodwork .

Use ¥ -in. plywood for
seats and table, solid steck
for the rest, and paint te
harmonize with the kitchen

Quick Way to Wash a Kitchen

When wiping down soiled kitchen
walls which had been painted, one wo-
man found that she could do the job
quickly without cleanser and hard rub-
bing. All doors, windows and ventila-
tors were closed tightly, after which a
kettle of water was boiled vigorously
on the stove, The oven was then heated
and the door allowed to stand open.
After half an hour of this steaming
process, walls, ceiling and woodwork
were wiped down, using plenty of soft,
dry cloths For best results, it was
found advisable to work rapidly.

418 FOPULAR MECHANICS
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Dual-Tone Door Chimes in Compact Umt

Assemhbled in a neat box that
can be hung on a wall, theze door :
chimes have tones ‘chat compare |senng
favorably with expensive chimes, %

yet do not have long tubes. The 3'{:%”“
unit consists of a solenoid coil, the | iolniseo

core of which serves as a magnetic
hammer, and two brass ferrules
2 and 4 in. in diameter, which you
can obtain from your local plumb- WIRE
ing shop. To make the solenoid,
first wind the coil on a spool 1%
in. long and 1% in. in diameter, as
indicated in the upper detail. The
spring shown inside the coil
should be just strong enough to
push the plunger against the right
ferrule after the current has pulled
it against the left ferrule. Mount
the coil on a wood block and sus- =
pend the ferrules from wire hang-
ers. While wire hooks soldered to
the ferrules can be used, a better tone will
result if small holes are drilled through the
ferrules so that they can be hung by means
of cords. For best results, use a transform-
er with an output of 18 to 24 volts. When

: 5%
FERRULE

WASHER SOLDERED
T0 SLEEVE

iV

TO 1RO ROD el
T

MAGHETIC HAMME l.:

SUPPORTS —
e

2214 ARASS
SLEEVE BENT OVER IS
Y FIBER DISHS | |

'rL'm‘ib TR F':l
(Lr \RANLE

\ A

ETAL
MDES AND BOTTOM

the circuit is elosed by pushing the door-
bell button, the small chime is sounded,
and when the ecircuit is broken by releas-
ing the button, the large chime is sounded.

—Fred Kaufhelz, Cheyenne, Wyo,

Hold-Down on Lathe Disk Sander Protects Your Fingers

To aveid injuring his finger tips when
using a lathe disk sander, one craftsman

e —
MARCH, 1941

uses this jig to hold the work in place on
the table firmly. It is simply a piece of 1k
by 1-in, flat iron bent as shown, and drilled
to take a Yi-in. L-shaped rod. The curved
end of the rod support is also drilled and
tapped for a thumbscrew to permit adjust-
ment. The pivot bolt on the lathe-tahle
support crossarm holds the jig in place.

Threads Cleaned with Bobby Pin

A simple tool for
cleaning threads
that are filled with
grease and dirt can
be made in a few
seconds from a
bobby pin. The
ends are bent out
as shown, after
which the pin is
squeezed together,
lined up with the threads, and turned. If
one operation does not produce a thorough
job, turn the pin through again.

BOBEY PIN
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SKAP FASTENER -
SEWED 10 TONEL |

You'll save line space when dr,wrr.l." fowels
and dishclaths if @ pair of lines are spaced
a distance egual o the width of the towels
and the pleces pl'nn:ﬂ to both lines as at
the left. By tacking one part of a length
of snap-fastener tape to the molding of
your bathroom, you will have a handy
place for hanging o number of towels. The
tape carrving the other half of the fasten-
eérs i eul fnte small zections, which are
sewed to a corner af each towel

Slipped over the edge of o cake tin os at
the left, a clean elothespin provides a eool
handle te steady the tin while removing a
hot coke. [Instead of constantly pulling
the wvarn befween the thumb and ferefin-
ger and along the palm of the hand while
hnitting, which may soil the yarn, attach
a metal ring to an elastic band as above
ond slip this ever the hand. The yarn can
be held loosely without contacting the palm

POTATO .
RICER

If there iz no pull cord or ring on the boat-
tom of a Bitchen window shade and it is
difficult to aveid seiling it by handling,
cul strips of Cellophane, tudst them, and
aftach them to the shades with gummed
cellulose tape. The next time you haove to
wring out hol compresses, use a polalo
ricer as abowve., With it, you can sgueeze
out water much hetter than the bare
hands can stand

POPULAR MECHANICS



RAIL RAlL Lﬂ‘r’ETED | RAIL SLAT

Right, when putting climbing roses on a
trellis, attach them with lengths of wire
solder stapled tn place. Then it will be
easy to remove the roses for winter pro-
tection. If the slat-supporting cleat on a
wooeden bed rail, detail A ahove, splits ar
pulls auway from the rail, provide iron
hangers to hook over the rail and support
the slats as in detail B

e
17X 2" HARDWOOD

Slecves of garments hanging in a closet
close to the entrance will not catch be-
tween the frame and door, when elasing
the latter, if a perforated wood strip is
attached to the door near the edge as af
the right. The strip should run the length
of the door. A sturdy stand for a wash
tub ix made by assembling two wheels
and weeden ngs ag ahove, The wupper
wheel! should be slightly smaller than the
lower one

MINUTES

i SLIDING
MARKER

& MACUUM CUP -—

The swinging tray at the right provides a
low night stand for a small bedroem.
When not in wse, it is swung under the
bed. The arm of the stand is hinged o
the bed post, and the end of the leg ix
fitted with a caster. Above, extra hand
pivoted to glass Face of a clock with o
vacuuwm cup serves asx a Fime rerminder
when cooking. In wse, the hand is set at
the desired howr, and the sliding marker
iz moved to degignale the minutes when
coalking is Anished

MARCH, 1941

SPRING T E SPRING
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Heavy Oil Drums Easily Loaded
on This Two-Man Carrier

To simplify the task of moving several oil drums across a
muddy lot, one farmer improvised a carrier from a couple
of 2 by 4-in. pieces, about 5 ft. long, and two lengths of
Sg-in. iron rod, bent to the shape indicated. To load the
barrel, it is tipped one way and then the other to permit
each rod to be slipped under it, after which the handles
are fitted under hooked ends of the rods. The loading pro-
cedure is reversed to remove the drum. The ends of the
2 by 4-in. pieces are rounded and sanded
smooth to provide comfortable grips.

Liquid Wax on Window Slide

If you have trouble with your windows
sticking during the winter months, apply
a small amount of liquid wax where the
sash slide in the frame, When dry, the
windows will slide easily.

Nut “Die” Cleans Bolt Threads

When threads of
a bolt are damaged
or clogged with
rust, hardened
paint, etc., they
can be cleaned by
the use of a nut
slotted as shown.
Spread the cuts
slightly and start
this face of the nut

first over the bolt threads.
By the time the intact
part of the nut comes into
use, the four cutting
edges, acting as a die, will
have recut the fouled
threads.—Miss Dorothy
Walt, La Crescenta, Calif,

Baby Buggy Ramp
for Porch Steps

Having a porch with
several steps up which a
baby carriage had to be
taken each time it was
wheeled into the house or
onto the porch, one man
made the ramp shown for
ease in handling the car-
riage. It is made from
pine lumber and has
cleats in the middle which
serve as steps, and rims
along the outside to keep
the carriage from heing
run off of it accidentally.
If desired, the ramp can
be placed near one zide
of the steps, leaving part
of each one open for reg-
ular use.—~Harry Alpert,
New Haven, Conn.
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Chaseside MAGAZINE RACK

HIS magazine rack permits the maga-

zines to lie flat on three receding
shelves which makes it easy to select
them. Fig. 1 shows the general assembly.
Solid stock is best, although plywood can
be used. Fig. 2 details clearly how the
legs are bandsawed to shape, following
patterns given in Fig. 3. Then they are
serewed, from the inside, to a built-up
center column, after which the assembly
is joined to the upper section before the
shelves are fitted in place. A molding
around the edges of the base conceals
the end grain.
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Furnace Coil Has Plugged Tees
for Easy Cleaning

Frequent replacing of hot-water coils in
furnaces can be avoided by substituting
pipe tees for the elbows to permit easy
cleaning. As each tee has a plug screwed
in one end, it's a simple matter to remove
the plugs several times a year and run a
wire, with a small chain tied to it, around
the loop. Pulling the chain back and forth
cuts the deposit in the pipe.

—D. E. Wiant, East Lansing, Mich.

Covering Lathe on Small Bench
Increases Work Surface

Due to limited space in my home work-
shop, most of the machines are mounted on
one bench, which also must serve az a
worktable. I found that by pushing the

tailstock forward on my lathe and fitting a
boxlike frame over the bed as indicated, 1
could gain still more work surface when
the lathe was not in use. As the frame
merely sets over the bed, it is removed or
replaced in a jiffy.

—W. C. Wilhite, Carlinville, T1L

Stocking Held Straight on Line
by Marbles in Toe

You'lll not be
troubled with
stockings getting
tangled on the
clothesline on a
windy day if three
or four marbles
are dropped in
each one before
hanging them out
to dry. The marbles provide just enough
weight in the toes to prevent the wind
from wrapping the stockings around the
clothespins and line.

Portable Typewriter Anchored
with Rubber Bands

THUMBTACK _RUBeER Annoyved at the
i T creeping of his
portable typewrit-
er in rapid opera-
tion, a news re-
porter anchored it
with a couple of
stout rubber bands
and a thumbtack.
The tack is pushed into the table top; the
rubber bands are then hooked over it and
snapped around the feet of the machine.

Cork Shrunk to Fit Small Bottle

When the only
cork you have on
hand is just a hit
too large for a bot-
tle, put it in a pan
of boiling water
and it will shrink
enough to fit the
bottle. This meth-
od is especially
handy when stopping bottles containing
chemicals as the cork expands as it dries,
providing an air-tight seal.

—William Swallow, Brooklyn, N. Y.

POPULAR MECHANICS




ITH the increased use of

small spray-painting out-
fitz, and the many new types of
paints and lacquers recently
developed, the craftsman can
duplicate the finest finishes
seen on manufactured furni-
ture. Beautiful blond tones in
ambered walnut, honeytone
maple and harvest-wheat ma-
hogany, interesting novelty ef-
feets such as limed oak, bone

3 MAKE TEST STRIPS TO LaRTiTg
white and pICk]Ed pine, as well ACTION OF BLEACH ON WOOD

Phota courbesy W*:':énﬂuﬂiaﬂﬂ
B Y EART

American Furniture Mart

L CLEAR
LLACOUER,
i 4 PARTS "

as smart contemporary
finishes such as antigque
maple and natural birch
are all within his scope.
The man with the brush
is not altogether out of
the picture either, as most
of these finishes can be
applied nearly as well by
hand brushing,
Bleaching: One of the
basic processes for many
of the newer finishes is
bleaching, which entails
the removal of the nat-
ural wood color with va-
rious chemical solutions
that you can buy. Most of
the solutions consist of
two liquid chemicals,
which are mixed together
in the proportions of
about four-to-one imme-
diately before using. Ap-
ply the bleach to the wood
with a rubber sponge as
in Fig. 1. Wear rubber
gloves as all bleaching so=
lutions are corrosive, Get
the work wet evenly all
over, and let the bleach
dry on the wood. Most
commercial bleaches hav-
ing a hydrogen-peroxide
or similar base, when
thoroughly dry, leave
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finishing coats. One application of
the bleach is generally sufficient.
Check the effect before you start,
on a test strip as in Fig. 2.

Toning: Toning, Fig. 4, is the
second basic process. This calls
for the spraying of a gemi-trans=
pareat undercoat to lighten the
wood rather than the more ex-
pensive and longer bleaching
schedule. It is not successful on
dark wood like walnut, but very
successful on naturally light-col-
ored woods such as hirch and ma-
ple. The toner is made by adding
white lacquer, 1 part, to clear flat
lacquer, 4 or 3 parts, as in Fig, 3.
This mixture is sprayed directly
on the bare wood. Its semi-trans-
parent nature does not obscure the grain,
but at the same time it makes the wood
much lighter. On oak and mahogany, the
toner should be made with tan lacquer in-
stead of white.

Honeytone maple: This attractive effect
of blond wood, shown in Fig. 5, can be
worked on white maple or birch by ton-
ing, Spray a thin coat of white toner di-
rectly on the bare wood after sanding.
Finish with two coats of water-white lac-
quer. This is almost as clear as water and
does not have the amber color of ordinary
clear lacquer. It should be used on all ex-
tremely light finishes. If a bleaching in-
stead of toning process ig used, bleaching
is the first operation, followed by three or
four coats of water-white lacquer.

Ambered walnut: The light amber fin-
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Oak
ish so popular on walnut can only be ob-
tained by using a commercial bleaching
solution. Toning, if carried to a stage of
light coloring, will completely kill the
grain of the wood, giving the piece a paint-
ed appearance. Start by applving the
bleach. Let it dry on the wood overnight
and then sand lightly with No, 6-0 paper.
Dust the work, and stain it with a non-
grain-raising, quick-drying stain. This
should be light amber eolor and should be
thinned as much as needed with the re-
quired thinner until the tone is just a shade
darker than the bleached color of the wood.
Seal the stain with a wash coat of shellac
to prevent further darkening of the wood
by the oil in the filler. Apply natural
(transparent) filler. Let dry thoroughly.
Finish the schedule by applying two or

POPULAR MECHANICS
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three coats of clear gloss lacquer, rubbing
the last coat to a satin finish.

Limed oak: To produce limed oak, Fig.
6, bleach the work with a commercial
bleach. Stain or leave the wood in its nat-
ural bleached color as you desire. Apply
a wash coat of water-white lacquer. Fill
the pores of the wood with white filler,
This can be obtained ready-mixed or made
by adding zine-white oil color to natural
filler. Use only water-white lacquer as a
top coat over this finish—ordinary clear
lacguer will spoil the color,

Silver eak: This is similar to limed cak
but is obtained by the toning method, Mix
light gray lacquer, 1 part, with clear lac-
quer, 3 parts, and spray directly on the
bare wood until an even color is obtained.
Fill the pores of the wood with white filler,
Fig. 8, and finish with water-white lac-
quer. Many novel effects can be obtained
in this manner, Fig. 8, using different col-
ors for the toner,

Other blond finishes: All other blond
finishes, Fig. 7, feature the same applica-
tion of the basic processes already de-
seribed. Mahogany, bleached and filled
with white filler, is known as “heather
mahogany.” When filled with red filler
(made by adding red oil color to natural
filler) the delightful pink tone is called
“tweed."” Bleached mahogany with a nat-
ural filler is one of the most attractive in
the blond mahogany group and is various-
Iy known as “harvest-wheat mahogany,”
“bronze mahogany,” etec. After obtaining
an almost white wood color by hleaching,
the worker can give the wood a coat of

MARCH, 1941

diluted stain to produce almost any color
desired.

Bone white: Bone white, Figs. 10, 11 and
12, iz a popular enamel finish. Start by
giving the work a coat of bone-white
enamel. This is purchased ready-mixed
and is simply an off-tone shade of white
which the finisher can mix himself, if de-
sired, by adding a little black or brown
lacquer to white lacquer. Next, spray or
brush a coat of warm brown wiping stain.
Wiping stain is ordinary oil pigment stain,
but somewhat more concentrated. Before
the stain dries, start to wipe it off with a
soft rag. This operation is called high-
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SHADING A PANEL
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lighting. A few pointers on proper high-
lighting will be given later. After wiping
and after the stain is dry, the finish is com-
pleted with two coats of clear lacquer.
Antique maple: The popular color for
maple pieces in Early American styling is
a red-orange, usually sold under the label,
“antique maple,” Fig. 13. After staining,
the work should be coated with orange
shellac or clear lacquer. Staining alone
seldom gives the mellow aged appearance
so essentially a part of this finish, making
it necessary to apply a second coat of stain
to obtain highlights. This second stain coat
is a warm brown wiping stain, the same as
used in the bone-white finish. It is sprayed
or brushed on the work and then wiped off
rather cleanly. Even on areas wiped per-
fectly clean with a dry cloth, a portion of
the stain will remain on the wood to give
a shaded effect to the finish. Extra clean
highlights are obtained by wiping the stain
with a rag moistened with benzine, After
the wiping stain has dried, the work can be
finished with clear lacquer or varnish.
Highlighting: This technique plays an
important part in the bone-white and an-
tigue-maple finishes already desecribed.
Highlights can be obtained in many differ-
ent ways, but these few remarks are con-
fined to highlighting with the use of wiping
stain. The basic principle is easily under-
stood—if you want a light-colored area,
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vou wipe the stain ofl very clean at that
point. The proper application of the idea
is best learned by observing store furni-
ture and doing a little experimenting. In
most cases a very clean wiping should be
practiced. Turnings are easy—just wipe
them from end to end. In this way vou
will hit only the high spots or bulbous por-
tions of the turning, and this is the correct
technigue. On panels, leave a narrow dark
rim around the edges, spreading a little at
the corners, and wipe the center portion
clean. The highlighted area should pre-
dominate, ag shown in Fig. 14. The rule of
natural wear often serves as a guide. No-
tice how a table top is highlighted at the
natural wearing points. Highlight small
drawers along the outer edges—the area
which the hand would naturally polish
through wear. If you fail to get a good-
looking job the first time, sponge the work
clean with benzine and try again.

Rivet Is Collet for Small Shanks

Chucks on small
hand grinders can
be made to accom-
modate shanks to
accessories that
are smaller than
the specified size
by using a collet
or adapter made from a hollow rivet.
Merely select a rivet of the right size, split
one side and insert it in the grinder chuck.

POPULAR MECHANICS



Soldering Outfit Has Slmpllﬁed Heat Control

For soldering various types of
work requiring a range of tem-
peratures from a mild to an in-
tense heat up to 3,000° Fahr,, and
even for light welding, you can
make this simple soldering outfit,
which works on the current sup-
plied by a 6-volt storage battery.
A carbon rod is provided with a
wooden handle at one end and a
ring that can be slid to any posi-
tion on the carbon. The ring has
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a small setserew so that it can be
tightened on the rod for good elec-
trical contact, and it is soldered to
the end of a length of flexible ca-
ble, which goes through the han-
dle and connects to. one terminal
of the battery. The position of the
ring on the rod determines the
heat produced at the tip when it
is contacted with the work, the
latter being connected to the other
terminal of the battery, with or without a
foot switch. Placing the ring close to the
tip produces considerable heat but when
the ring is near the handle, the carbon rod
offers much more resistance to the passage

l"l-'-:;lqr SWITCH

of current and a low heat at the tip results,
Micro-projector carbons used in sun lamps
and scientific instruments are best for
small and delicate work.

—Alexander Maxwell, Evanston, I1L

Small Model of Plasterer’s Hod Serves as a Tray for Toast

Providing an unusual toast and spread
holder for a breakfast nock, this model of
a plasterer's box and hod is made from a

: 'J'm.:-a FORME TORST TRAY

MOATAR-BOR
.. SPREAD HOLDER
B
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piece of thin walnut. While dimensions for
most of the parts are not critical, the sides
of the hod should be 2 in. wide and long
enough to accommodate ordinary pieces of
toast. Size of the box depends upon the
dishez commonly used as butter and spread
containers.—Lester P. Young, Culver, Ind.

Rubber Disk Holds Drills in Case

Your small drills
will not spill from
the case when it is
overturned or
dropped on the
floor if it is pro-
vided with a “fric-
tion” holder. Cut
a disk of rubber
from an old inner tube and fasten this with
a tack over the center of the case so that
the edges of the rubber slightly overlap
the drill holes. The rubber will provide the
friction to hold the drills in place.

3 .'I.
RUBBER
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By Bess Livings

A DDING color and life to any

interior, these distinctive
plant and flower holders provide
appropriate settings into which
the flowers blend,

The jolly peasant girl in Fig. 1
carries a tiny pot of fHlowers in
each hand, while a row of them can be set on
the shelf or base. Plywood, 2 or 1% in, thick,
can be used for both figure and shelf. Draw the
figure on a sheet of paper ruled off in Ya=in.

-

i sguares as in Fig. 2. Allow a space equal to the
5 thickness of the base to extend below the line
= of the feet. The shelf, which measures 3 by 10
| in., has the front corners rounded. A recess is

o I cut in the back edge of the shelf to take the

| lower edge of the figure, which is attached with
glue and brads or small screws. Then, the feet
will appear to be resting on the base. Small
disks of Y4 in. plywood or %% in. pressed wood
are glued and bradded to the arms, the disks
being recessed to fit over the bonnet, Appropri-
| ate colors for the various parts are also sug-
gested in Fig. 2.

The chef design shown in Fig, 3 is carried out
in similar fashion except that he holds a tray on
which vou can place small pots of parsley, chives
and herbs for flavoring. It may be hung on the
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FLOWER

wall or placed in a window. A
wooden bead can be bradded to
the face to form the nose. Figs. 4
and 5 show a burro plant stand.
In this, two small baskets contain
suitable plants, The baskeis are
brightly colored woven coasters
used for tumblers, or you can cro-
chet little bags for the purpose.
Small pegs are glued into the feet
and base to hold the two parts to-
gether,

The sailboat plant holder, Figs.
6 1o 8, goes well in the living room,
or as a dining-table centerpiece.
Its mast and stay not only serve
the purpose of ormament but also
lend ideal support to clamoring
voung vines. The hull is bored to
take three pots 214 in. in diameter.
Both the hull and the pieces rep-
resenting the waves are cut from
a 2 by 4-in. block of white pine.
Fig. 8 shows how the assembly is
mounted on a plywood base. Fora
little cactus plant a Mexican fig-
ure gives an appropriate setting,
Figs. 9 and 10, The spread wings
of the little snowbird, Figs. 11 and

Bx3%x 8"

()
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12. form a shelf for plants. The
body is attached to the tail with
two flat=-head screws, countersunk,
after which the wings are centered
on the top of the h-:u!}' and nailed in
place. Two holes are drilled in the
tail to facilitate hanging the shelf.

Three tvpes of simple wall vases,
incorporating a five-cent test tube
you can get at any druggist, are
shown in Figs, 13 to 18 inclusive. In
case of the butterfly, the test tube
forms the inseet’s body and is held by
wire loops, Fresh flowers, used singly
or as a cluster, seem part of the girl's
hat, Fig, 16, the test tube being con-
cealed behind the figure. In Fig. 18
the quaint, hoop-skirted maid primly
holds a blossom, the stem of which is
invisible to the observer and goes in-
to the test tube. A small staple on the
back of her hand keeps the flower in
the desired position.
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Small-bore shotguns of the 20 and 28-
gauge type, and partieularly the 410 gauge,
sometimes give trouble with leading, which
often persists regardless of whether you
use chilled or drop shot. Although leading
causes no particular harm in itself, it does
make thorough cleaning diffieult and is apt
to result in a rusted barrel. One thorough
honing with a polisher made as detailed
will usually stop the leading completely
and, if you're careful, will not in any way
affect the shooting qualities of the barrel.
To malke the polisher, get a rod 10 or 12 in.
longer than the barrel, and thread one end.
Slip a short length of rubber tubing over a
threaded length of ¥i-in. brass rod, which
is serewed to the end of the cleaning rod.

Mirror Polish in Small-Bore Shotgun Ba

HARDWOOD

- |-',_|.IID-

rrels

SECTIONAL WIEW QF
CHAMBER -

ABRASIVE

POLISHER DIPS
IN ABRASIVE AT THE
END OF EACH STROKE

Tightening or loosening two brass nuts on
the brass rod adjusts the diameter of the
rubber tubing to a snug fit in the bore. The
long rod passes through a hardwood plug
or guide, in the muzzle end of the barrel,
and the breech, or chamber end, is plugged
with a ecork. The polishing abrasive is
made by mixing jewelers' rouge with light
oil to the consistency of heavy cream. A
small quantity is poured in the barrel and
the polisher and guide are inserted. A few
minutes of polishing with full-length
strokes will generally cure the trouble,

How to Get Good Bond Between a Patch and the Plaster

When repairing holes or cracks in plas-
ter it is necessary that the edges of the old
plaster be wetted thoroughly if the patch-
ing material is to make a good bond at the
joint. As water is hard to apply without
spilling it over the wall and floor, a sim-
pler method is to mix a fairly heavy glue
size and put it on with a brush. Because
of its heavier consistency, it is much easier
to apply. The hole should be filled imme-
diately and the plaster smoothed over with
the sizing brush so that the surface will be

ready for paint, paper or calcimine when
dry. If a large hole is to be repaired, try
a piece of wallboard eut roughly to the
shape of the opening and undercut at the
edges, Serew this securely to the lath and
then patch around it. In case the wall-
board iz thinner than the original plaster,
shim it out with thin strips of wood. This
method will produce a much smoother job
for the amateur than trying to replaster a
large area.

—Maurice W. Patterson, Auburn, Wash.
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Arranged as a pair on either side of a fireplace, window
or doeor, these long, narrow shelves provide an aitractive
display space for hooks or bric-a-brae. A little drawer
at the bottom of each provides a handy place to heep
playing cards, pencils, keys, ete., or a metal-lined plant
tray may be substituted for the drawer. This plan gives
you alternate designs for the seroll-sawed sides, as well
as for the seroll at the back of the top shelf
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Slipping of ‘Cello’ on Floor
Prevented by Simple Support
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If you play a cello or other string instrument that rests
on the floor in front of you, a support like the one above to
prevent the instrument from “creeping” will be helpful,
especially if you are a beginner and have not yet mastered
the technique of holding the instrument in place. One end
of the support fits behind the front legs of the chair on which
you sit while playing, and the other end projects in front
of you as indicated. Pairs of wood strips or cleats nailed to
the front of the support at right angles to
each other keep the instrument from slip-
ping,—I. M. Fenn, Chicago.

Pebble Finish on Concrete Wall
Improves Its Appearance

When making a
concrete wall, one
home ewner pro-
duced a neat ap-
pearance on the
outside of the wall
by covering it with
coarse gravel of
uniform size with-
out mixing it in
with the cement.
To do this forms
were built in sections, covered with hot
hide glue and sprinkled with screened
gravel before setting them up. After the
concrete was poured, moisture softened
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the glue and the forms
were removed easily,
leaving the gravel spread
neatly over the surface of
the wall. When the ce-
ment has set, any excess
glue that elings to it ean
be washed off with a gar=-
den hose. — Dale Van
Horn, Linceoln, Nebr.,

Fine Lines Masked
Accurately for
Painting

Often when applying
lacquer or enamel with a
spray gun, the craftsman
desires to mask narrow
lines or other fine details.
Adhesive tape for binding
photographic lantern
slides and color transpar-
encies is ideal for this
purpose. To cut the tape,
spread it out with the
tacky side next to a sheet
of clean glass and use a
sharp-pointed knife or a
razor blade to cut strips
of the necessary width.
Then transfer the cut
pieces to the work with
a pair of tweezers.

POPULAR MECHANICS



Punching each other in a realistic
manner, these bantam boxers will de-
light any small boy. Animation is oh-

tained by moving the “ring” or base

with a slight rotary motion to swing a lead
weight, which is attached to the arms by
cords. The figures are cut from 1-in. wood,
the arms from Ys=in, plywood and the basze
from Ya-in, plywood, The fipures are nailed
to the base, and the arms are pivoted to
swing loosely from the body. All four arm
cords are tied together about 3 in. below
the base, and then to a 2-o0z. weight with a
3-in. length of cord. Four dowels support
two pieces of cord which form the ring.

Glass Etched Mechanically with Shot and Emery Powder

No chemicals are required to etech de-
signs on glass with a simple mechanieal
process in which vou use some lead shot,
a little emery powder and a stencil cut
from heavy paper which has been well
coated with varnish. The shot and emery
powder are put in an old tumbler, after
which the stencil and glass are held over
the open end while shaking the shot as
shown. The shot becomes embedded with
particles of emery powder, which quickly
grind away the smooth finish of the glass.

Repairing Small Leaks in Boats

Leaky boats may be sealed watertight
with a molten mixture consisting of rosin,
30 lbs., and tar, 10 gals. Melt the rosin and
add the tar with constant stirring.
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AVERAGE DIMENSIONS OF |
LEMONWOOD LONG BOWS
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WHETHER you try to land six in the gold for

a perfect fifty-four or take your archery
with a dash of small game hunting, you will find
keen enjoyment in this ancient sport. Making
the tackle is simple.

Size of tackle: The first thing to know is what
size of bow and length of arrow to use. This de-
pends entirely on your physique, and particularly
vour reach. If your reach is 64 in., you can use an
arrow 25 to 26 in. long, with a bow not less than
5 ft. 3 in. from tip to tip, Fig. 5. The weight of the
bow, that is, the number of pounds pull required
to draw it, depends on your muscular develop-
ment. Most men can draw a 50 to 60-1b. bow, but
a 35 to 40-1b. bow is the best weight for general
shooting, and good scores can be made with the
25 and 30-pounders.

The long bow: The long bow has a deep or
“stacked” body, which is generally recognized as
the hest type of bow shape. A stave of lemonwood
for a long bow will cost you about one dollar.
Square up the stave to a little over the dimensions
at the handle of the weight bow you intend to
make. Bandsaw the wood, Fig. 4, and then round

_ off the belly side with a plane or wood rasp. Cut
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AVOID THESE FAULTS BY
CAREFUL TILLERING

the nocks 1 in. from each end, Fig. 3, using a round file, Fig, 2, \
Make a bowstring from upholsterer’s twine, as shown in Fig. 1,
and brace the bow as in Fig. 6. When the bow is braced the
height of the string from the center of the bow should be about
equal to the width of the hand and thumb with the latter stuck
out as in Fig. 28. You can now “tiller” it to check the bend of
both limbs, at the same time measuring the weight with a spring
scale, as shown in Fig. 10, Bend the bow gradually. Take off a
shaving here and there to equalize the bend. Take your time.
You can always take off more wood, but vou can't put it back
on again. The bow should be quite stiff for a distance of about
6 in. at the center, and should then curve evenly to the tips, The
beginner's most common fault is to make the bow “whip ended,”
Fig. 9. Besides checking the ecurvature, sight down the bow as
you work and note if the string cuts the center of the belly, as
in Fig. 7. If it throws off to the side, your bow has a turn in it.
This can be corrected by taking off wood opposite the turn,

If desived, you can back your bow with red or black fiber
attached with waterproof glue hefore the shaping is started, In-
stead of cutting plain nocks, you may decide to purchase and fit
a set of cow-horn tips, or, you may want to turn them from col-
orful plastic. It will be noted, Fig. 3, that plain nocks are not
cut across the back of the bow as this would weaken the wood.
The groove in horn or plastic tips, however, is let into the back.

The flat bow: The flat bow is easier to make than the long one
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and can be 3 or 4 in. shorter for the same
length arrow. The same general method of
bandsawing is used, Fig. 8, but the belly
side is only lightly rounded off. Typical
sections of a 40-lb. flat bow are given in
Fig. 11. The handle riser can be the same
or of a contrasting wood to the bow itself.
The narrow plate, which prevents wear, is
inlaid, using a Ma-in. disk of Ya-in. plastic.

Self arrows: A “self"” arrow is one made
from a single piece of wood. The simplest
way to make self arrows is to buy a con-
struction kit, which includes the ¥a-in.
dowel sticks, feathers and heads. Birch is
the best wood to use. The wvarious parts
and dimensions of the arrow are shown in
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| FLETCHING (}FEATHER JIG)

Fig. 12. First put on the head. A number
of different ones can be purchased, but for
average target work the brass parallel pile
head is most satisfactory. Cut the tenon on
the end of the shaft by turning on a lathe,
Fig. 14. If yvou are careful, the head will be
a drive fit and will hold securely. If the
head is a bit loose, anchor it with a few
punch taps as shown in Fig. 16. Cut the
arrows to the required length and then cut
the nocks, Plain nocks can be cut easily
by running the shafts over a circular saw,
as in Fig. 13. The nock should be across
the grain. If you want more strength at the
nock, insert a thin slip of fiber or plastic.
Aluminum or molded-plastic nocks are
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very attractive and are
fitted by tenoning the
end of the shaft the same
as in fitting the head.
Fletching is the hard
part of arrow making,
However, if you use one
of the jigs shown in
Figs. 1T and 19, vou will
be able to turn out good
work at a fair rate of
speed. Turkey feathers
can be purchased al-
ready cut, or you can
strip yvour own feathers by grasping the
vane at the tip and pulling outward, as
gshown in Fig. 15, afterward cutting the vane
to the required shape. The one-feather
fletching jig shown in Figs. 17 and 18 is
built around a paper clip. A disk of ply-
wood, which slips over the shaft, is drilled
with three small holes to supply an index-
ing head, and is prevented from slipping by
means of a piece of spring wire. One feath-
er at a time is clamped by the paper clip
and pressed into position. Any type of ad-
hesive can be used. Celluloid cement has
the advantage of quick drying and the
ability to anchor on lacquer, thus allowing
the shafts to be painted previous to fletch-
ing. Waterproof glue on bhare wood is the
most durable. In the three-feather jig,
the feathers are held between metal plates,
one plate of each set fitting into grooves in
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the top and bottom members. The upper
ring is removable, being a press fit over
the three spacing dowels,

Footed arrows: Footed arrows are more
decorative and more durable than self ar-
rows. The footing is made from any tough
hardwood, and is slotted for a distance of
5% in., Fig. 20. Shafts are usually Port
Orford cedar or Norway pine, and are ta-
pered to fit the slot in the footing. Perfect
tapering of the shafts can be done by the
circular-saw method shown in Figs. 21 and
24. The taper should be made with the flat
of the grain. The shaft is assembled to the
footing with waterproof glue and the as-
sembly is then clamped or wrapped with
twine or rubber strips as in Fig. 22, Other
than a speeial tenoning jig, the best method
of rounding the footing to mateh the rest
of the shaft is by turning, Fig. 23. Nocks
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for footed arrows are usually of the same wood
as used for the footing. The insert is let into
the end of the shaft, and is later rounded off
and grooved in the usual manner,

Accessories: If you want to be comfortahle
while shooting, you will need an arm guard
and a finger protector. Any kind of leather
band around the wrist and forearm will do for
the guard, its purpose being to take the lash of
the bowstring as the arrow is let loose. A sim-
ple finger tab of soft leather shaped as shown
in Fig. 25 will provide protection for your fin-
gers, or you may prefer to make or buy a
three-finger shooting glove. An excellent tar-
get can be made by eementing four or five lay-
ers of corrugated cardboard together, painting
the rings directly on the ecardboard or on a
piece of oileloth. A simple target stand is made
from ¥-in, lumber, as shown in Fig,. 27,

How to shoot: Stand with your feet well
apart, left side facing the target, as shown in
Figs. 26 and 29. Hold the bow horizontal and
fit an arrow across the arrow plate. Grasp the
arrow with the thumb or first finger of the left

hand, Fig. 30, and with the right hand twirl the
5‘;’,’,‘{‘{{5;:}:;”’ \ arrow until the cock feather is perpendicular
unDER || to the bowstring. Adjust your grip on the
St -~ string, as shown at the right in Fig. 25, and
start the draw. Pull back slowly until your
right hand comes to a fixed “anchor” point on
yvour jawbone, Fig. 31. In this position, the
string should be under and in line with the
right eye. Aiming is done by sighting over the
tip of the arrow to some fixed point previously
determined as the correct point of aim at the
distance being shot. Fig. 32 illustrates this
method of aiming,

W
i

ANCHOR b,
| HAMD OH\
! CHEEK TO

|nﬁRﬂW
WITH
THUME

\0f FIRST

| FINGER

|

| N, SWEHT OVER ——

| / WTHETIPOF - =7 Fe——
THEAR'?LDW PA'I'H -:'II " ARROW

- - —

442 POPULAR MECHANICS



SEAM JOINED WITH 7
SMALL METAL CLIPS

Strong and neat, this handy basket is
made from a strip of metal lath, the wood-
en rim of an auto-steering wheel and a
strip of heavy leather. The ends of the
lath are joined with small metal clips, and
the top edge is stretched out to the same
diameter as that of the steering-wheel rim.
Then, the edge of the lath is flattened, and
the rim of the wheel sawed in half hori-
zontally, after which the halves are fas-

tened one on each side of the lath with
wood screws. These are driven from the
underside. The lower edge of the lath is
stapled to a wooden disk 1 in. thick and
12 in. in diameter. A heavy leather strap
tacked in place with round-head brass
nails, extends & in. below the bottom to
serve as a floor protector and to make the
basket noiseless when moved,

—Benj. Nielsen, Aurora, Nebr.

Weather-Beaten Finish on Wood Is Produced by Rotating Wire Brush

A weather-beaten effect on new wood
may be obtained by holding it against a
rotating wire scratch brush so that the
brush revolves with the grain. The brush
removes the soft wood readily and leaves
the normal grain patterns. After the piece
has been brushed, it is shellacked with
either clear or orange shellac to assist in
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bringing out a complete weather-beaten
antique result. Wcod which has been giv-
en this roughening treatment becomes
especially useful for wall plagues, signs,
ete. Sheet lumber also may be passed over
a wide set of wire scrateh brushes to pro-
duee antique paneling.

—H. R. Alley, Northbroolk, I1L

443



Reamer Made from Saw Blade
to Enlarge Holes in Wood

The next time you have to enlarge a hole
in wood and there is no tool at hand for the
job, you can make one in a few minutes.
Just split a length of pipe along one side to
take an old kevhole-saw blade. Squeeze
the edges of the slit tightly against the
blade by hammering the pipe. Then drill
a hole near the end of the pipe for a han-
dle. In use, insert the reamer into the hole
and twist it back and forth.

Clean Contacts Increase Life
of Flashlight Batteries

Unless the contacts at each end of the

flashlight case and at the lower end of the
bulb are clean, the slight corrosion sets up
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a resistance in the cireuit. This tends to
shorten the life of the batteries by requir-
ing excessive current to overcome the re-
sistance. By cleaning all contacts when
vou install a new battery, it will last longer
and provide a brighter light.

Necktie Rack Holds Qilcan

Many of us seem
never to have a
suitable holder for
an oilcan around
our workbenches
with the result
that it is tipped
over often and il
spilled over the
work. However, if [
you have a necktie | =
rack like the one
shown, it can he
altered to provide a handy holder. If you
do not have such a rack, one can be pur-
chased cheaply.

Bobby Pins Make Connectors
on Toy-Train Tracks

BOBEY PN

—
@5&?’#’

The loss of a few
stub wires, usual-
ly provided as
econnectors for toy
electrie-train
tracks need not
prevent the oper-
ation of the play-
thing. Simply bend
bobby pins and
employ these as substitutes. The pins will
fit snugly into the sockets and provide the
contact necessary to carry electric current.

Soap Roughens Glossy Showcards
for Easy Lettering

To prevent col-
ors “running”
when applied to
some grades of
showeard stock,
sponge the surface
of the eard with
soapsuds. This will
give the “hite” to
the card so that the margins of letters or
decorative designs will be clear cut.
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If you have a tool-post grind-
er with a vertical adjustment
for your lathe, you can earn
exira money by renewing worn
pipe-wrench jaws for plumb-
ers, steamfitters and other me-
chanies in your locality, You
can devise your own set-up,
which consists of a vertical
member bolted to the lathe bed
on which to clamp the wrench
jaws. The detail above shows a
set-up for grinding handle jaws. The de-
tail at the right shows how the removable
jaws are ground. The internal grinding

Renewing Worn Teeth of Pipe-Wrench Jaws

spindle is used with a wheel of medium
hardness, the face being dressed to a bevel
corresponding to that of the worn teeth.

Emergency Trammels Made from Dowel and Clothespins

On a job that requires the use of tram-
mels and there are none at hand, you ean
quickly improvise them from a length of
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dowel rod and two spring-type clothespins
as indicated One jaw of each clothespin
is fitted with a sharp point, after which the
pins are clamped over the dowel. Spacing
between the two points is adjusted quickly
by moving the pins as desired.

Proper Care of Paintbrushes

When putting away brushes that are be-
ing used in oil paint for a day or so, wrap
each brush separately in paper and im=-
merse them in kerosene, This will preserve
their shape and prevent the paint from
drying. When the job is finished, the
brushes should be rinsed thoroughly in
kerosene and then washed in spap and
warm water.
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WITEITTER it’s a fairy house, garden or

barnyard scene, or almost any other
subject of your own liking, no special ar-
tistic talent is necessary to design and

R
make miniature gardens in bowls and
trays, which are highly attractive orna-
ments on wide window sills, in wall niches
' or on small tables. The plants either may

be artificial or they may be real, depending
on what is simulated. Other props such as
fences, gates, buildings, wells and garden

CRUHPLED
CELLOPHAME

n

CANDLE WAX
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furniture can be made from odds and ends.
Small animals, birds and other tiny poree-
lain figures of correct proportional size can
be picked up in the dime or variety store.
Small pebbles represent stones and large
ones simulate rocks. A little portland ce-
ment mixed with water goes a long way as
mortar for building walls, and the use of
plaster-of-paris should not be overlooked.

First of all you decide where you want
to platgc the tiny garden and how large a
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base is best. Large, shallow bowls are espe=
cially suitable. These should not be less than
2% in. deep in case you intend to grow some
real plants in them, as this space is needed
to contain sufficient soil for supplying food
and moisture to growing plants. Cover the o e
bottom of the bowl with a 'z-in. layer of = 1'\th.l-m-ncnm.
charcoal and pieces of broken flowerpots, . 7) A B . AND STOHE
chinaware or stones. This is done to / N S Ao
provide a place for excessive water o
to colleet under the soil, because I/ . i
these gardens have no drainage. =y T oF 8 J-‘Ilr'f:'_-J
Then fill the bowl level to the rim or o /i
slightly below it, with a mixture of
rich soil and leaf mold or peat moss.
Your florist will do thiz for yvou or
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NICHE TH WALL

supply vou with the needed materials. The
goil should not be pressed down but merely
erumbled through the hands when filling.

Figs. 1 and 2 show a winter scene in a
6-in. bowl. A layer of cement and sand,
mixed with enough water to form “mud”
is poured over a layer of cinders. The
house, which was cut from a block of wood
and painted previously, and also the pine
trees, which are simply Christmas oma-
ments with snow-tipped branches, are set
in the soft cement. A few stones and peb-
bles can be added. You can make a small
depression to represent a pond or lake,
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later painting it blue and gluing a piece
of Cellophane over it to look like ice.
Paraffin, dropped from a lighted candle
over the stones and pebbles, looks sur-
prisingly like snow.

The barnyard scene in Figs. 3 and 4
was built on a small wooden base of
plywood especially shaped to fit in a
wall niche as in Fig. 10. The fence, gate,
well top and barn front were made from
ls-in. wood available in orange boxes.
These, as well as the trees were glued
and bradded to the base. Earth is simu-
lated by a layer of papier-mache, which
can be made by soaking strips of news-
paper to form a pulp, and adding glue.
When this has been applied to the ply-
wood it will stick, and when dry it is
painted with glue on which sand is
sprinkled for paths, and sawdust, dyed
green, for grass. Various details for a
barnyard scene are shown in Figs. 8 and
9. Note that the head of the horse is
glued to a small box which iz attached
inside of the cut-off barn, just behind
the door opening. As the inside is in
shadow, the fact that the horse is in-
complete will not be noticed. The fene-
ing and well shown in Fig. 9 can be used
for other scenes besides the barnyard.
A cozy corner in a garden is depicted in
Fig. 6, which includes a garden seat, gate
irellis and a gazing ball. Details showing
the construction of these parts and their
arrangement are given in Figs, 5 and 7.
The gazing ball is a silvered Christmas-
tree ball, the neck of which is inserted in
plaster-of-paris, put into the socket of a
miniature candlestick, Model airplane ce-
ment is ideal for gluing the parts of the
gate and other garden furniture. In this
case live plants are used, and the pan,
which was used in place of a bowl, was
dropped into a large hole cut in a “stage”
so that the edge of the pan, painted green,
projected just over the edge of the hole.
For miniature gardens it is best to select
plants that do not require much water.
No flowers were used in the model shown.
Ferns and small pot plants last longer and
require less care, The plants in this par-
ticular garden cost $1.20. For illumination
of a miniature garden placed in a wall
niche, a small lamp arranged over the gar-
den as shown in Fig. 11, will set it off to
best advantage, a light shield or deflector
being provided so that observers do not see
the lamp itself.
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Spool Your Own 35-mm.Film and Save Money
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¥

With a light-tight container for bulk film
and a winding stand, both homemade, the
miniature-camera owner can save as much
as 75 per cent on the cost of film by buying
it in bulk and loading his own cartridges.
The bulk film container is a large can with
a nail soldered in the center of the bottom
and a %s-in. slot in one side over which
two pieces of tin are soldered to form a
small, flat sleeve that extends about 1%
in. from the can. The sleeve and the inside
of the can, including the lid, are lined with
long-nap black velvet. The winder is made
of wood, with a erank bent from steel rod,
slotted to engage the slot in the cartridge
spool. To load film, turn out the light, =lip
the bulk film on the nail in the can, thread
it through the slot 2 or 3 in., replace the lid
and turm on the light. Slip the exposed end
of the film into the slot of a spool on the
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winder, turn the lights off again and then
wind the film onto the spool as shown in
the circular photo. Some bulk film is
noiched to show when the proper amount
for 18 or 36 exposures has been wound on
the spool. With unnotched film, 20 turns
will wind 1B exposures: 28 turns, 36 expo-
sures. Remove the filled spool from the
winder, replace it in the cartridge, leaving
about 3 in. of film protruding, and it is
ready for the camera and vou are ready to
load another spool. Be sure to wind the
emulsion side of the film toward the core
of the spool and replace the spool in the
cartridge properly. If this is not done, it
will be impossible to load the film in the
camera correctly. It is highly important
that equipment and hands be clean and
dry and that no dust or scratches get on
the film while it is being spooled.
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Photographer Carries Extra Lens
in Metal Holder Slipped on Belt

Considerable time can be saved on jobs that re-
quire numerous lens changes if this holder is used
to carry the extra lens, Worn on the photographer’s
belt, the lens is out of harm’s way and yet is always
available without groping in the camera bag. The
holder consists of a piece of sheet metal cut as in-
dicated in the lower detail and bent as shown by
dotted lines. Three sides are bent to form
a receptacle for the lens board, while the
fourth side makes a loop through which
the belt passes. The lower end of the belt
loop is soldered to the back of the holder.

—Everett Rudloff, Oceanport, N. J.

Fruit Jar Keeps Film Submerged
During Tray Development

A fruit jar with
a rubber “tire”
around each end
will keep roll film
submerged in the
solution during
tray development.
It is particularly
useful when de-
veloping in total
darkness or when
a small amount of
developer is being

FiLt

RUBRER
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used for economy. The “tires,”
made of ¥i-in. rubber tubing, are
cemented to the jar with rubber
cement. Select a jar with no rough
spots on the outside and one heavy
enough to stay on the bottom of
the tray while the film is being
passed back and forth under it.

Developing Tank Mounted
under Darkroom Bench

Space can be conserved in a
crowded darkroom by mounting
the cut-film developing and fixing
tanks under the hinged top of a
bench. My tanks are hard-rubber
cases from old storage batteries.
Strips of angle iron bolted to the
ends of each case rest on wood
rails mounted under the bench
top. The two pieces of wood shown
in the sectional drawing are placed
there to take up space so the tanks
will hold exactly 1 gal., and should
be coated with acid-resistant
paint. It is important that old bat-
tery cases be washed thoroughly
with a saturated solution of bak-
ing soda and water, to completely
neutralize any traces of acid, be-
fore they are used for photograph-
ie purposes,

—PFrank Sedlak, Cleveland, Ohio,
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REFLECTOR SCREEN
o s phoo-Tamp Han]

For still photography in the home or studie, and for
mottie making, this adjustable reflector can be Ffolded
quickly and takes very little space for transporta-
tion. It consists of @ 28 by T0-in. light-calored win-
dow zhade, which is given a coat of Fne aluminum
paint, and is mounted on a h:!rsr-npa'ng pﬁutnafnmp
or music stand, Yeou slip rubber crutch tips on the
feet and make the fwo crosspicces: the upper one
holds the shade roller and the lower ane k;e-p;ﬁ the
shode tout as far down as desired and af any angle
required, Tuwwo screw eyes driven into o dowel, which
fits in the hem of the shade, permit attaching the
shade to the double grip on the lower crosspiece
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Coffee Table Is Convenient Easel
for Copying Photos at Home

Amateur photographers who occasional-
ly wish to copy a photo, drawing, or a piece
of printed matter will find a glass-top
coffee table convenient for holding the
copy flat. The camera can be mounted on a
tripod with the head tilted down at a 90°
angle as shown, and moved up or down to
the proper height. One or two floodlights
can be clamped on the tripod head or to
the legs. When copying extra large work
it may be necessary to straddle the coffee
table with the tripod to center the camera
over the copy. With reflex or plate-back
cameras, focusing can be done as usual;
with others, the distance must be measured
carefully.—E. F. Whiteside, Wilmette, Il

Slides Are Arranged Neatly in File
Between Corrugated Strips

Any cardboard or light wooden box
about 2% in. deep can be made into a neat
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file for 2 by 2-in. slides by fitting it with
strips of corrugated cardboard, For ease in
removing the slides, the strips should be
about 134 in. wide and they can be fastened
with rubber cement.

Jar Cover Keeps Dust Off Lens
of Camera or Enlarger

An piled-silk or
Pliofilm jar cover
like the one shown
will keep the lens
of a camera or en-
larger from be-
coming covered
with dust while it
is not in use. The
covers are made in
various sizes and
it is easy to find one to fit any lens, There
is elastic in the opening of the covers, so
they always fit snugly around the lens bar-
rel.—Allen Fiske, Chicago,

Drops of Candle Wax in Tray
Aid in Removing Prints

To aid in remov-
ing photo prints or
film from the bot-
tom of vour devel-
oping trays, put a
few drops of wax
from a lighted
candle onto the
bottom as shown.
These will keep
the prints or films
from adhering to the smooth bottom and
hold the edges up where they can he
grasped readily with the tongs.

Safe Way to Carry Filters

Your filters will = ——
always be with
vou when needed
if they are carried
in a spectacle case
fastened with
small serews to
the inside of the
camera-case lid.
They also will be kept clean and there is
no danger of their being scratched by com-
ing in contact with other accessories.

o
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Checking Focus of Ground-Glass Cameras

F YOUR camera has a ground-glass
back, you can check the focusing scale
or make a new scale by an exact yet easily
applied optical method of focuzing. When
a camera is in constant use or has been
subject to severe treatment, it is wise to be
sure that the focusing scale is still in its
proper adjustment. This ean be done very
accurately by the method ealled “parallax
focusing,” which makes use of an apparent
shifting of the image when the eye is
moved under certain conditions.

In the center of the ground glass, on the
ground side, rule a Y&-in. cross, as in Fig. 1.
Cover the crozs with a drop of fine oil and
spread it evenly with a dust-free brush.
A permanent job can be done by cementing
a ¥ in. glass disk over the cross with Can-
ada balsam or lacquer. The oil (and also
the cement) has the effect of lessening the
grain of the ground glass and allows the
actual image to be examined with a small
magnifying glass.

Set the camera on a tripod or other se-
cure base and open the shutter. Focus on
a distant object with sharply defined ver-
tical lines. Place the magnifier so that the
cross iz focused sharply, and adjust the
camera so that the image is seen close to
the line. Hold the magnifier in a fixed po-
sition and move the eye slowly back and
forth sideways; % in. usually being suffi-
cient. If the image seems to move over the
cross, as in Fig. 2, the lens is not properly
focused on the object. When the image
moves in a direction opposite to that of the
eye, the image plane lies between the
ground glass and the magnifier, and the
lens is therefore focused beyond the object.
Or, if the object is so far away that it may
be considered at infinity, the lens is too
close to the ground glass for anything to be
in focus. If the image seems to move in the
same direction as the eye, then the condi-
tion in Fig. 4 exists; the image is formed
in front of the ground glass. Adjust the
camera lens until the image remains sta-
tionary, and the object is in accurate focus.
See Fig. 3.

Other distances should be measured ac-
curately and focused in the same way. Re-
peat the focusing several times before en-
graving the appropriate marks on the scale.
To use this method of focusing to deter-
mine the allowance required when using
red filters (many lenses are not fully cor-
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rected for red-light waves and produce a
red image at a grealer distance from the
lens), make the same checks with a red
filter on the lens. In checking focusing
scales, always use the lens at full aperiure.
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Rubber Cement Used as Opaque
Can Be Rubbed Off Negative

A good opaque, for blocking out portions
of a negative, can be made by mixing
enough lampblack with rubber cement to
color it thoroughly, and thinning the mix-
ture slightly with benzol so it will brush
out smoothly., This opaque, which is ap-

plied in the ordinary manner, dries quickly
and adheres indefinitely. To remove it, it
is only necessary to rub the material off
with the fingers.

Filters Made from Sun Glasses
Held on Lens by Wire Loop

In an emergen-
cy, filters can be
made from hormn-
rim sun glasses
and they can be
held on vour cam-
era lens with a
length of insulated
wire, Ordinary
cotton-covered
bell wire is good
for the purpose. After carefu]ly cutting the
nose bridge and removing the temples, ei-
ther one of the lens frames is fitted with a
wire loop to slip on the camera lens.
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Cabinet Bench—808

DRILL PRESS—895: Pipe fittings. '%-in. chuck
and ball-bearing spindle. 28 in. high—25¢.
WOODTURNING LATHE—105868: Self-contained

unit, mounted on stand. 4-speed belt drive—25c.
CIRCULAR SAW TABLE—910: Angle-iron
frame. 24 by 36-in. table. 10-in. blade=——25c.
22-IN. SCROLL SAW—771: Pipe fittings and
hardwood. Has sewing-machine drive—25c.
HSTROKER"™ BELT SANDER—I1057: Ideal for
wide boards. Weooden framework. Table ad-
justable—25c.
VERTICAL SPINDLE SANDER—5680: Wood
table 10 by 17 in. Has 2 by 4-in. sanding
drum—25c,

Order plans by number and title.

It’s a Pleasure to Use

Motorized Tools

You'll save time and labor by equipping your
ghop with these low-cost homemade machines,
and 20-drawer workbench. Whether you want
a shop For pleasure or profit, our plans will
give you all of the information you need

CABINET BENCH—858: MNearly 8 ft. long,
27 in. wide, 35 in. high. 20 drawers—25c.
12-IN. BANDSAW—836: Smooth running
and sturdy. Cuits 2-in. stock easily—25c.

12-In. Band Snw—Hi14

Send postcard for FREE 128-page catalogue of
popular mechanical books and handicraflt plans

Address—Plan Service, Popular Mechanies Magazine, 201 E. Ontario St., Chicago
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w AMATEUR TELEVISION

WO-WAY “ham" television,

with amateur phone voice ac-
companiment, is now a practical
part of amateur radie as recently
demonstrated with equipment of
comparatively low cost. The first
2-way system was set up by the
W2USA Radio Club between club
headquarters at the New York
World's Fair, and on the top floor
of the 40-story Daily News build-
ing eight miles away in Manhat-
tan. A similar demonstration was
later given before a convention of
the American Radio Helay League

at Indianapolis.

This 2-way system
provides 120-line tele-
vision pictures on the
2% -meter band. Each
transmitter is of 25-watt
rating; simultaneous
voice transmission and
reception is conducted
in the 56-60-megacycle
band. In the New York
demonstration shown in
photo No. 1, the televi-
sion pick-up camera is
being operated by Wil-

liam Meissner, W2ZHYJ.
The wvoice sending and
receiving equipment is
shown in the center with
Arthur H Lyneh,
W2DKJ, talking to, and
looking at, Fred Cusick,
W2HID, who is at the
other end of the 8-mile
radio path. These elub
demonstrations were
made to show the possi-
bilities ¢f homemade
amateur television
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A el
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GHINAL ELECTRODE
(TRANESFARENT)

equipment. The picture shown in photo
No. 2 was photographed at the Fair end of
the circuit as it was televised in New York
City. A functional diagram of the low-

priced RCA type-1847 amateur television
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: , AR R Shahit Aty
| bt {8 )| pick-up tbe ecployed, s given i P, 1.
}nug-zr;:avt meewinhin  EETERD . The television transmitter and receiver
EIGMAL-ELECTRODE I SIGMAL used at Eaf_"]'.l. station can b'e dup]-icated bF
gl LLECTRE || any amateur for less than $300. This in-
B _| FREsisTOR cludes tubes but does not take the 5-meter
=—= [NDICATES PATH OF VIDED= = z : ; :

SIGNAL CURRENT Fig. | | voice channel into consideration as such

- e e quip ent is already in mon use.
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* By Frank M. Lund

HOSE who have built previous “Little
Giant” receivers appearing in March
issues of Popular Mechanics Magazine will
note that this 1941 model, of the most pop-
ular low-cost a.c.-d.c. set, is now a 5-tube
super. Costing no more than the former
d-tube tuned-radio-frequency receivers,
and just az easy to build, it iz an excellent
general-purpose broadeast set with un-
usually good tone, volume and distance-
getting ability. A full superheterodyne, it
employs two shielded LF. transformers in-
stead of the usual one used in small supers,
Easily portable, it has built-in antenna,
automatic volume control, and a tone con-
trol that really performs as it should. Oth-
er features include: low hum level, latest
type tubes, 5=in. dynamic speaker and no
ballast tube to heat up the cabinet, All ma-
terials are available from the large radio
parts mail-order houses. When purchased
in kit form the LF. transformers and the
padder condenser can be obtained pre-
balanced; however, simple balancing direc-
tions are given in this construction article.
= The sheet-rinntnl chaesiz bage is detailed
0% -'_—_,l—_ﬁh P in Fig. 1. All dimensions are given for
m e 4 those who wish to make their own; how-
i ever, formed and drilled bases are avail-
«] able for those who are not equipped {o do
*#]l so. The cabinet may be built in the home
X workshop, or similar hlank cabinets of

practically the same over-all dimensions
given in Fig. 2 are available from parts
houses. A small baffle cut from a piece of
corrugated cardboard is placed behind the
speaker grille opening which is backed
with a piece of grille cloth,

Various views of the receiver chassis are
shown in photos B, C, and E; photos A and
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AGHC SUPER FIVE

D are rear and front views of the com-
pleted set housed in the cabinet detailed
in Fig. 2. A simplified wiring diagram is
given in Fig, 3. Please note that this
underside view shows all wiring and
parts in their respective positions under
the base and all connections running up
to the ILF. transformers, tuning con-
denser and speaker mounted on top of
the base. The speaker iz placed in the
(Continued to page 134A)
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N March 29, 1941, new Federal Com-
munications regulations go into effect
which will change the positions of 777
standard broadcast stations on the dials of
50,000,000 radios in the United States. The
purpose of this station frequenecy shift is to
reduce interference as provided by the re-
cently ratified treaty drafted in Hawvana,
Cuba, two years ago, by representatives of
Canada, Cuba, Mexico and United States.
If your broadeast receiver employs push-
button tuning you must either re-adjust
the push buttons yourself, or have a radio
man do it for you. In most cases, especially
where the mechanical method of automatic
push-button tuning is employed, any set
owner can make the neceszary adjustments
himself by means of a small screwdriver,
as no special instruments or radio knowl-
edge is required. This mechanical cam, or
lever {ype, mechanism is quite simple and
commonly used systems are shown in the
accompanying photos, and diagram Fig.
1-A. Photos A and B show two varieties of
the heart-shaped cam system, and photo C
is an interior view of a system where the
tuning condenser rotor is coupled mechan-
ically to a rocker plate, either with a gear
wheel or pulley. Other systems include
motor-driven and condenser substitution
methods of more complicated nature, and
many set owners will prefer to turn such
sets over to their loecal radio serviceman,
qualified student or radic experimenter to
whom such adjustments are familiar rou-
tine. The table shows the shift for vari-
ous frequency groups; for exact frequency
assignments in your locality, consult your
local newspaper.

Assuming that your set is of the me-
chanieal variety, photos A and B, in which
the tuning condenser shaft is actuated by
the heart-shaped eam mechanism when
you push down either a button or plunger,

{Continued to page 132A)

FREQUENCY SHIFT TABLE
550-720 K.C. = No change
T40-780 K.C.——==1Ip 10 K.LC.
TI0-570 K.C: Up 20 K.C.
BE0-1450 K.C. Up 30 K.C.
1460-1490 K.C—— = 1p 40 K.C.

Local 1500 K.C. stations — down 10 K.C.

|

e PN U e P e e

POPULAR MECHANICS



:‘I.(AJ An easily installed

inter-ro call system,
:omb.:'nu‘p‘mﬂﬁ--t—ru a
receiver, offers the busi-
t~dnessman an opportunity
Tyogto listen in on Mash news
or stock reports, and, by
\:# merely shifting a finger=
tip control to “tolk-lis-
~) ten" positions he can
b communicate with a
' stenographer in an ad-
) joining office as illus-
=) trated in sketches Figs,
I and 2. The external
., 2-way P.M, speaker iz
| equipped with a S0-ft.
"i cord, This system also
may be used in the home
to save time in answer-

ing door calls

- —
_"“‘é.q:: /:;‘{FEULE |

- | =
i -

(B} Pilot light bulbs rray
b-_ given identifying colors
with a ladguer kit now
available. (C) Noise elimi-
nating antennag system
which also provides for an
extended freguency range
to include. FM ceception;
antenna is I-tvpe instead
of daublap

e (D) Handy shelf in receiv-
. #r cabinet for spare plug-

in coils. (E) Socket shield

for single-ended¥ibes tn
high-gain amplifiers, (F)
“wiflemote point radie silene-
Jier when telephone is in
';-'-rJ wuze; fixed condenser and
“push button are connected
wnear end of indoor anten-
“na; button shorts antenna
to ground on water pipe

TN
s

an-EP EUNL-D' L ANT,
[N AT
fep 4, T
PUSH BUTTOM

HEAR TELEPHONE

=

(G} Compact filters for eliminating rodie |
interference caused by Auorescent lamps
and other electrical applionces in the
hame. Twe Aexible leads conneet acrosd
the supply line cither inside the appli-._ )
ance or where line enters unit. (HJ)_70
Antenna installation designed to u.l:'m;'-""\)
nate noise from power line. Erected as ‘-
high a5 possible above ground, antenna i
iz af right angles to lirer dotted line r‘*
shows optional lead-in methad, (1) Coil ' 4
makers” kit contoins oll-material except .
wiré fo construct practically any type of

coil used in radio recefvers

.

POWER LIME
RADIATES
RADIO MOISE

THROUGH SHIELDED

(= CABLE BURIED
\.'[:T':' UNDERGROLMND RS
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%25 i?‘at
th-cell controlled a

w.. h :
] et . : 1 ' -
Streamline “'Pocket Size” Set pparatus similary
in Aluminum Case applications that will present“themsélves .

and experimenterd ©
¢ o )
Decade Resistance Box v

-
e 4
Available in 5 '

three useful
ranges, these boxes
consist of wire-
wound resistors
connected to tap
switches to pro-
vide the service-
man and experi-
menter with a

) __means for deter-
./ mination of re-

% Small, streamline, and full of “pep” this \pl“wme’i restmt‘
%, compact little receiver is housed in a light _ Eﬂ oy )
-r'-:' aluminum case only 8 in. long, 27 in. deep -
€ ) and 4% in. wide. Entirely self-contained ”RfldeqmpmentforSmall Planes t
with built-in loop antenna and tiny speak- s A
er, it employs four miniature tubes that = —— |
nperate on one ordinary 115-valt ﬂashllght

to designing engi

2

%

4 tery. Plays anywhere without externa!
" connections; raising lid turns on set which
has automatic sensitivity control. N

Electromagnetic Clutch :

is motor with electromagnetic eluteh ‘i
ig-designed to provide a motor drive sys-—
em of general application, wherein the
=), driven member is abruptly stopped or
' started in response to an electrical current.-
- or control signal. Suitable for many ty pl:i_,» - -
of remote-control systems, such as auto- Transmitting and receiving apparatus
- matic radio direction finders, power-ope and a new type of antenna reel system are
ated rotating beam antenna systems, pho- 10w supplied by the manufacturer of this..
small two-place plane. The equipment is"
installed complete with headphones, mi-"
crophone and other accessories.

{[Blueprints covering radio construction . _
articles in this and past issues are available -
for 25 cents each. Original material lists,
with names of manufacturers and dealers,

can be obtained from our Radio Depart-
ment upon receipt of postage.

NEXT MONTH—How to Build a Miniature Tube “DX" Set That Works on Flash-
light Cells. An ideal “first set” for beginners and a distance getter with volume that
will please any builder; in two 1-tube low-cost units for headphones or speaker.
Covers broadeast and extended short-wave bands. Also—A 20-Watter for CW
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\_.\"ITH the use of a reamer you can en-
large slightly the size of a hole in
metal to within 001 in, of the desired fin-
ish size, or even closer. There are vari-
ous kinds of reamers available, which dif-
fer in their own particular purpose and ad-
vantage. Some of these are shown in Fig, 1,
A hand reamer of either the straight or
spiral fluted type, as in the two left-hand
details of Fig. 1, is used for finishing to size
where a very accurate hole is required,
after the hole has already been rough-
reamed to within a few thousandths of an
inch undersize. These reamers are ground
straight except for a short distance at the
end where they are slightly tapered to en-
able them to enter the drilled hole. A hand
reamer never should be used to remove
more than 005 in. of metal.

‘Fluted machine reamers may be of the
straight or tapered-shank wvariety. The
cutting edges extend the entire length of
the flutes and the teeth are beveled slight-
ly at the end so that the tool will enter the
hole. While such a reamer produces a
smooth and accurate hole, it cannot be used

MARCH, 1941

3 g
RE
AMER CHUCKED IN A TAP WRENCH

to remove much metal and the size of the
drilled hole therefore should not be more
than .01 to .015 in. less than the finish size.

Another type of reamer is known as a
rose reamer, differing from the fluted type
in that all the cutting is done by the bev-
eled end and not by the fluted body, which
extends above the cutting end and fits
closely in the reamed hole to serve as a
guide for the cutting end. Rose reamers
remove more metal than fluted reamers
and are often used for rough-reaming,
later finish bheing done by means of a fluted
chucking reamer, or for still greater accu-
racy, by a hand reamer. In general ap-
pearance a rose reamer resembles a fluted
chucking reamer such as shown in Fig. 1,
except for the differences mentioned. Rose
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FILLISTER-HEAD
MACH. SCREW

reamers will not be injured when a hard-
ened jig bushing is used for guiding in the
normal way, while the cutting edges of a
fluted reamer may be dulled, when using
a jig bushing, on account of side thrust if
the hole and the jig are not perfectly
aligned.

A ghell type of reamer, shown at the ex-
treme right in Fig. 1, is drilled lengthwise
concentrically so that several different
sizes can be interchanged on the same ar-
bor. In addition to the types mentioned,
there are also adjustable and expansion
reamers as shown in Fig. 1; adjustable and
expansion shell reamers; repairman’s taper
reamers, Fig. 2; counterbores, Fig. 3; pipe-
burring reamers, Fig. 4; taper-pin reamers,
Fig, 5; countersinks, Fig. 7, and also com-
bination drills and countersinks, Fig. 8.

Whether or not a hole is to be reamed,
and how carefully it should be reamed,
depends on its purpose. Holes for bolts and
screws, whether body size or tap size, are
not generally reamed. Where an accurate,
close fit is necessary, a hole is invariably
reamed, as for instance, a hole for a man-
arel on which work is to be placed for fur-
ther machining, as in the case of a pulley.
In some cases, sufficient accuracy can be
obtained by machine-reaming only; in oth-
er cases the required accuracy can only be
obtained by hand reaming. Holes that are
to be reamed should be drilled s to 342 in.
less than the finished size. After drilling, it
is best to follow immediately with the ma-
chine reamer, without disturbing the set-
up or unclamping the work, so that the
reamer will follow the drilled hole. Speed
for reaming should be somewhat less than
the speed for drilling. The feed should not
be too rapid or the reamer may tear. It is
always best to err on the side of feeding
too slowly rather than too fast. Cutting lu-
bricants should be used as in drilling most
metals; lard oil or other suitable cutting
oil being used on steel. No lubricant is
used in the case of cast iron. A reamer
should be started into the work with great
care; otherwise, it may chatter and speil
the mouth of the hole. It is frequently bet-
ter to start the reamer by hand, pulling the
belt if necessary, in order to start it true.

Work may be reamed in a lathe, as shown
in Fig, 6. The work can be left on the face-
plate or in the chuck after drilling, and the
drill in the tailstoek is replaced with a
reamer. The reamer can then be fed in
while the work is turned. The speed should

POPULAR MECHANICS



be somewhat less than that used in drilling.

If the hole is to be hand-=reamed, it first
should be machine-reamed to within .005
in. of finished size. The hand reamer never
should be used except with a tap wrench,
and great care is needed to start the hand
reamer straight. The reamer should not be
forced into the hole, but should be ad-
vanced carefully and evenly. A burr on a
reamer may spoil a hole. Consequently,
before using a reamer, it is best to feel the
cutting edges, and if there is a burr, re-
move it with an ocilstone. Reamers should
never be turned backward under any eir-
cumstances.

The counterbore, shown in Fig. 3, is used
for making the recess for a fillister head
serew. The guide or pilot is the size of the
drilled hole, so that it fits snugly vet with-
out binding. The pilots are generally in-
terchangeable so that the same size cutter
can be used for a number of serew sizes,
The cutter head is the size of the desired
hole. The countersink shown in Fig. 7 is
used for enlarging the mouth of a hole
to cone shape for a flat-head screw. This
tvpe of countersink, ground at an angle of
82, should be distinguished carefully from
the 60° countersink used o ream out the
centers on lathework., A combination drill
and countersink is also available for mak-
ing lathe centers, az shown in Fig, 8.

Disk Harrow Blades Notched
to Cut Cornstalks

When disking cornstalks trouble often
experienced with clogging of the disk har-
row can be avoided by grinding equally
spaced notches in each blade of the front
gangs of a tandem disk. The notches catch

loose stalks and pull them under the gangs

where they are cut into short pieces.
—W. C. Lammey, Naperville, Ill,
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Shaft Clearance Measured Easily
Without a Micrometer

Shaft clearance in a worn bearing can be
measured without a micrometer in a few
minutes. First
measure the length
of the shalt L, push
it part way back
into the bearing
and measure dis-
tance I. Now move the end of the shaft
from one extreme to the other and get dis-
tance D, After marking down these di-
mensions in inches, multiply the move-
ment I} by distance I and divide by twice
the length of shaft L. The result will be
the clearance in inches.

SHAFT
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Plumber’s Force Cup Holds Bulbs
Safely on Stepladder

To avoid dropping light bulbs while
changing them, one school janitor employs
a plumber’s force cup. A hole in the top
step of the ladder receives the handle of
the cup and a section of rubber hose tacked
on the handle serves as a depth stop.

Round Cork Is Good Container
for Thumbtacks

] A clerk in one
factory who had to
put up bulletins
frequently, used a
round cork such
as a fishline float,
to carry thumb-
tacks for the pur-
pose. A string was
run through the
cork and hooked
over a button an
his clothing. In
this way, there was
no danger of the tacks working out of the
holder in his pocket, which often happened
when the tacks were carried on the reg-
ular card.
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Servicing Your Grindstone

Due to its slower cutting properties and
low surface speed, a grindstone is still pre-
ferred by many for sharpening certain
highly tempered tools and for other grind-
ing operations such as lapidary work, In
the course of service, the grindstone and
the fine-grained stone known as the wet
grinder wear slowly out of round, although
slight irregularities affect the usefulness of
the stone but little. On stones still in fair
condition it is possible to prolong the serv-
ice period when sharpening a tool by sim-
ply shifting it from side to side as in Fig, 1,
to bring the edge into contact with the en-
tire grinding surface. Sometimes a stone
will be considerably out of balance even
when there is little eceentricity. This can
be corrected by attaching a number of
small lead weights to the side of the stone
with roof eoating or a similar adhesive as
in Fig. 2, If a grindstone is loose on the
shaft remove the latter by carefully un-
screwing the flanged nut. Then coat shaft
and flanges with a knife-grade caulking
compound hefore re-assembling, This
keeps out water and “cushions” the stone
on the shaft, Fig. 4. Applyving water a drop
at a time to the stone is best and can be
done by using a can or funnel suspended
above as in Fig. 3. If you have only inter-
mittent uge for a stone of the type shown
in Fig. 5, don't allow it to stand for long
intervals with a portion submerged. Some-
times a pebble will turn up on the surface
of the stone as in Fig. 6, Occasionally you
can chip it out whole, but usually this is
not advisable, Rather chip it away piece
by piece until slightly below the surface,
using a cold chizel. After the stone wears
away more yvou can remove it altogether.
Stones out of round and badly chipped
should be trued up by cutting down the
face about % in,, using an old file as a
turning tool as in Figs. 7 and 8. Grind the
end of the file to the shape shown at A.
Then rig a belt drive for the stone and use
the file in the manner shown in B. Onee
the waste is removed, true the new face
and round the corners as at C, Fig. 8. This
makes the stone as good as new. Always
be sure that the tools are clean and free of
grease or oil before grinding. If thiz is not
done, the pores of the stone may become
clogged with these impurities, which will
cause the abrasive surface to glaze over
and ruin its effectiveness.
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GRINDSTONE

LEAD
WEIGHTS

MALL HOLE
IN CORK
R SRR GRADE
ATIN
Lo ReG e CAULKING
COMPOUMD

STOMES OUT OF ROUND AND BADLY
CHIPPED CAN BE TRUED UP WITH A
‘"TURNING TOOL™ MADE FROM AN OLD FILE
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Tank Pipe with Flexible Joint
Easily Detached from Pump

: -!-'- -

a.=.||.l.

For easy removal of a tank supply pipe
at the windmill pump, cut the pipe about
three feet from the bowl and slip on a
length of snug-fitting radiator hose as
shown. This makes a joint stiff enough to
keep the bowl from falling to the well plat-
form, but is sufficiently flexible so that it
can be detached and swung to one side
when desired.

Octagon Arbor for Square Holes

To save time driving work on and off an
arbor, it is always advisable to mount two
pieces at once whenever possible. In the
case of work with square broached holes
it is possible to do so, by making the arbor
ectagon and milling four =zides so that one
piece can be driven well up the arbor, The
other four sides are larger so that the sec-
ond piece will only drive up part way. As

both pieces can be driven on and off in al-
most the same time as one, it is obvious
that a good deal of time ean be saved if the
arbor press happens to be some distance
from the lathe on which the operator is
working on this particular joh.

—H. Moore, Kirkstall, Leeds 5, England.

Shingle on Bottom of Toolbox
Prevents Sliding on Rocf

Working on an
asphalt shingle
roof, one man pre-
vented his toolbox
from sliding by
simply cementing
one of the pre-
pared shingles on-
to the bottom of
the box, with
rough side down.
Friction between the rough surfaces of the
roof and the shingle prevent slipping.

ASPHALT
SHINGLE
CEMENTED TO RO

Fuller Ball and Pipe Make Handle
to Grip Small File

By foreing a fuller
ball into the end of
a length of le-in.
pipe, and driving
the tang of a small
file through the hole
in the rubber, you
can provide the tool

' with a comfortable
handle. The sharp edges of the pipe at the
ends should be rounded with a file to pro-
tect the hands.

Magnet Holds Letterl_ng Brushes

One showeard
writer keeps a
couple of lettering
brushes handy on
his workboard by
using a magnet
taken from an old
magneto, The ‘
magnet hooks over the top of the board in
the manner shown. The metal ferrules of
the brushes adhere to the magnet,

@[ Used powder puffs make excellent pads
for cleaning white shoes.
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By J. B. MULLIN

HORTCUTS in measuring areas, vol-
umes and dimensions of irregularly
shaped objects—procedures that are “un-
orthodox” in that they deviate entirely
from customary mathematical methods,
may often prove to be great timesavers and
give accurate resulis,

Volume of vessel: The volume of a ves-
sel such as a vase that vou may be design-
ing, can be calculated before making it,
and by knowing its capacity, you can make
alterations accordingly. In a case such as
iz illustrated in Figs. 1 and 2, you draw the
full-size cross section of the vase on a piece
of sheet metal, pressed wood or even on
heavy cardboard of uniform thickness.
Cut out the template and weigh it careful-
ly. Then weigh a rectangular strip, exactly
1 or 2 in. wide, of the same material as the
template and just as long (in inches).
Weighing should be done on a sensitive
balance as in Fig. 1. If the pieces are small,
it may be necessary to use a jewelers’ ar

1f object is heavier than water:
Lbs. dn sir= Ibi. in waner
6237
If abject is lizhter than water:

Loss of weight {Ibs. )

G257

FINIMNG VOLUME OF OBJECT

= wolume [ o fr.)

= vedume

e METAL
[ETRIR

PROPOSED
SHAPE OF VESSEL

FINDING VOLUME OF VESSEL
First find average diameter of vessel which equals
welght of templarte
weipht of rectangular sarip

¥ widih of rectangular strip

Then volume L'l.]\li]:-:
AvErage dia. ¥ avera e dia.
F 146X 3

X ]u::||;rh

druggists’ balance, Then it's a simple mat-
ter to calculate the volume of the base in
cubic inches by a little multiplication and
division as indicated in Fig. 2. To convert
to fluid ounces, multiply by 0.554 and to
convert to gallons, multiply by 0.00433,
Volume of irregular object: The volume
of an irregularly shaped, solid object is
caleulated as shown in Fig. 3. Its weight in
air is first found and then its
weight while immersed in water,
suspending it by a fine wire.
Then follow the equation given
to get the volume in cubic feet.
If the loss of weight is known in

(s 1T [ %]
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WHEEL DF RNOWH
¢~ CIRCUMFERENCE

-

e

DIAL GRADUATED
IN INCHES

“=POINTER ATTACHED TO FORK

CIRCUMFERENCE] REQUIRED
OF WHEEL, DIAMETER,
" INCHES INCHES

A8
BT
«955
1.910
3.82)

FINDING
LEMGTH
OF

= CURVES
USING MEASURING 7t
WHEEL e

ounces, the volume in cubic

found in Fig, 6, To use the
chart, find the specific gravity
of the casting alloy, if known,
along the right-hand margin of
the chart, and read straight
across to the diagonal line. Di-
rectly above this point along
the top of the chart vou will
find the density of the metal in
ounces per cubic inch: and, di-
rectly below, the density in
pounds per cubie foot. For
those cases in which the spe-
cific gravity of the alloy is not
known, the “blocks” along the
leftside of the chart are marked
with the names of the
commaon casting alloys,
and the height of the
block indicates the
range of specific grav-
ities covered by each
alloy. For example, the
block for brass shows
i specific gravity of 8.4
to 8.8; and its density
will be between 4.8
and 5.1 oz, per cu, in,

inches iz found by dividing by
0.578. If the object is lighter
than water, its volume can still
be found by this method if a
weight heavy enough to sub-

==
o DOWMETAL IINC ALLOYS , STEEL I
pHAGHESI-ALUMINUR. -~ PEWTER - BTAMINLESS STEEL
ALUMINUA ALLDYS 7 Cr MALLEABLE BDR " ALURINUM BROMIE
-f o CAST IROM -

~—~ BRASS
= :___a;,’;jﬁ— KICKEL SILVER

= Zma

merge the abject is fastened
below it. First weizgh both ob-
ject and weight while the
weight iz submerged but the
object is in air, and then weigh

‘ )

300N N S N =

while both are submerged. The

loss of weight is used as before

to compute the volume.

Weight of metal necded for a

casting: The weight of metal

RIS :
1 1 L QURLES, PER £U. iN.
k _'I.__ i o i ___T___ 8
T i 13 YIS R =1
- -_———f—— }_
= = &
= b g
S e 24
-2
Tk
L= z
|
POUNDS PLR 50.FT.
e el T 30 e 50 T
" DENSITY AND SPECIFIC GRAVITY OF METALS

required for a casting can be
determined if the volume is
known. The volume can he
found easily by the methods
described, using the pattern for
the casting. If cores are used,
the velume of the cores should
be subtracted from the gross

PLUMEB LINE 15
volume to find the net volume CENTER OF
of the finished casting. The GRAVITY

weight of metal required is
found by multiplying the wvol-
ume by the density of the metal
to be used in the casting, as
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INTERSECTION OF

L

MARK ALONG
PLUMBE LIME

LOCATIMG CEMNTER PLUMB
OF GRAVITY ?“Dq m.ﬁfﬁ
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Therefore, a brass casting of 10 cu.

in. will require between 48 and 51
oz. of brass, depending on the ex-
act composition of the brass used.

Length of curved lines: The
length of a curved line can be
found by using a measuring wheel,
Fig. 4. For convenience, the cir-
cumference of the wheel should be
divided into an exact number of
inches and fractions of inches. The
fork in which the wheel turns can
be ended in a pointer, and the edge

of the wheel graduated in frac-
tions of an inch. A rubber band
set in a groove turned in the sur-
face of the wheel will help to pre-
vent slippage, Where small irreg-
ularities of contour make the use
of a measuring wheel impractical,
lay a strip of adhesive tape along
the contour, as in Fig. 5, which can
be measured after removing it,
taking care that the tape does not
stretch,

Finding center of gravity: Find-
ing the center of gravity of any
flat or plane part. The part or a
cardboard pattern the same size is
suspended together with a plumb bob from
any point near its edge, as in Fig. 7. The
position of the plumb line along the sur-
face of the piece should be marked. Then
the object is suspended from another point,
and the plumb line is again marked. The
intersection of the two plumb lines then
marks the center of gravity.

To locate center of a broken wheel: To
find the center and diameter of a wheel or
gear, when only part is available, is shown
in Fig. 9. Lay the piece of wheel on a sheet
of paper and draw the outline of the rim.
Then draw two straight lines between any
two points on the rim. From the centers
of these lines draw lines at right angles {o
them, and the intersection will mark the
center of the wheel.

Area of irregular flat surface: The area
of a flat surface having an irregular out-
line ean be found readily by cutting a card-
board or sheet-metal template the same
size and shape and also a square of known
area. Both pieces are weighed, and the area
of the irregularly shaped surface iz found
by dividing the weight of the template by
the weight of the square, and then multi-
plying the result by the area of the square.
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Dump-Bottom Feed Box Cleaned
Easily Before Filling

To keep barnyard fowls from getting in-
to feed boxes in the horse mangers of his
barn, and to make the boxes easy to clean
and sanitary, one farmer provided them
with pivoted bottoms. These could be
swung up into the position indicated by the
dotted lines, when not in use.




Height of Lathe Stand Adjusted
with Step Blocks

e ZTERS 3" DEEF,
i

J‘;\.'l;? X
. -

Especially useful in varying the height
of lathe stands to suit a number of indi-
viduals using the same machine, these step
blocks can be made from a length of 2 by
4-in. stock in a few minutes. Four iden=
tical pieces 10 in, long with steps % in.
deep are cut and placed under each leg of
the stand as shown., End cleats are then
cut to fit and nailed in place, making each
pair of steps a single unit that can be ad-
justed whenever desired.

Panel on Machinist’s Tool Chest
Opened by Springs

Machinists who have difficulty in open-

ing the front panels of their tool chests can

avoid this trouble

by equipping the

top drawer pulls

with springs so

;1 they press against
|
|

SPRING~,

the panels under
tension. To do this,
; cut off the rivets
i and drill and tap
e the pulls for No. 6
| =ld | serews. Reassem-

ble each one with
a long serew and a light coil spring as
shown, allowing the pull to press lightly
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against the panel when closed. As the lid
is raised, the panel will automatically tilt
forward, and may be caught with the hand.
Slight pressure against the panel will hold
it in place while closing the chest.

Ordinary Sack Used to Ship
Heavy Materials

To save the use ——
of double sacks
when shipping
heavy materials
such as nuts, bolts,
washers, etc., atel=
ephone company
uses ordinary
sacks in the fol-
lowing way: The
sack is filled about '
one-third full and tied tightly with wire.
The unfilled portion of the sack is then
pulled down over the filled portion, and
tied again az shown by the dotted lines.

Plate Scraper Serves as Spatula
for Printers’ Ink

On many printing jobs, especially in
small shops, it is necessary to ink in small
quantities direct to the operating rollers.
If a steel knife is used for this purpose,
there is danger of damaging the roller
composition. In such instances, a rubber
plate scraper makes an ideal spatula.

RUBBER
PLATE
SCRAPER
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By H. J. CHAMBERLAND

CEPABLE of exerting a pressure of

4,000 lbs, this husky little screw
press can be put to a number of uses in
the small machine shop. Besides being
useful as an arbor press as shown in
Fig. 1, it also can be used for forming
and for stamping medium-gauge sheet
metal, using special-shaped dies as in
Figs. 2 and 3.

Dimensions for the various parts are
given in Figs. 4, 5 and
6. Holes in the base,
ram and beam of the
press must register ac-
curately. To drill these
in line, the ram, which
rides the vertical posts,
is clamped temporarily
to the top surface of
the base. Loecations of
the three holes are
prick-punched, center-
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drilled and bored
through into the base
with a 14-in. bit. Then
the ram is removed
and elamped to the
beam, which is the
crosspiece at the upper
end of the posts, and
holes are duplicated in
this, using the holes in
the ram as a guide.
This should give wyou
three accurately
aligned holes in each of the three parts. Next,
the outer holes in the base are drilled out to
33451 in. and tapped to receive the threaded
ends of the posts, Fig. 5. The center hole in
the base is enlarged to 1 in.

The holes in the ram are likewise bored out,
using a 3-in. bit in the post holes. The center
hole is enlarged to receive the casehardened
tool-shank adapter, while the center hole in
the beam is bored on the lathe to receive
tightly the 1%-in, screw-housing bushing,
shown in section in Fig. 6. Both the tool-shank
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Mozt of the parts are machined from stand-
ard cold-ralled steel. The shape of the ram
and base is optional

adapier. and the screw-housing
bushing are force fitted. The latter
should be tapped to thread snugly
on the serew. The two Yi-in, lock
nuts which hold the beam to the
upper end of the posts are pinned to
prevent the threads from being stripped.
The shouldered end of the serew should
fit tightly alse in the end of the upper
portion of the ball-bearing race, de-
tailed in Fig. 6. In assembling, apply fine
lapping compound to the ram and the
serew to make them operate smoothly.

The horizontal screw-actuating arm,
which measures ¥ by 10 in. over-all, is
equipped with a cast-lead ball at each
end to accelerate the screw for rapid ad-
justment. These are flattened and soldered
to squared blocks which in turn are pinned
to the threaded ends of the two wvertieal
arms. In place of the lead balls, steel or
cast-iron blocks having a corresponding
weight can be substituted, attaching them
by allowing the tenoned end of the vertical
arms to pass completely through the end
blocks and into the ball,

Compass Helps Locate Switch Box

When a wall-switch box has been plas-
tered over, I find its exact location with a
small compass. This is moved along the
wall and when the compass passes over the
box the needle will deflect strongly.

—Robert K, Urie, Enumeclaw, Wash,
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Twist Handle Loosens Star Drill

If you are often annoyed by having a
star drill wedge in the hole so that it is
difficult to loosen or remove, drill a hole in
the end of the
shank and insert a
hook bent from
15_in. steel rod
about 8in. long. A
rubber band
slipped over the
drill will hold the
rod out of the way
when not needed,
and the rod may
be swung out
quickly to hori-
zontal position.
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Tumbling Barrel Is Inexpensive Seed Treater

OlL PRUM

SECTIONAL YWIEW

‘B ""-'“I??—-j |

ning through it diagonally, the
drum being welded to the axle

Handy for treating oats, corn and other
seed grains before planting, this tumbling
barrel also mixes ground feeds, or it can
serve as a small conerete mixer. It consists
of a steel oil drum having a pipe axle run-

Ice Marked Off for Hockey

To mark the ice with indelible boundary
lines for a game of hockey, mix equal
parts of salt and red ochre powder and ap-
ply as shown. The salt will melt the ochre
into the ice to leave a line that will last as
long as the ice remains frozen,

Effective Cockroach Exterminator

A non-poisonous powder which will de-
stroy cockroaches, water bugs and similar
pests can be made by thoroughly mixing
borax, 9 oz, cornstarch, 2%z oz., plaster of
paris, 2 oz., and cocoa, 142 oz. The powder
is sprinkled freely around their haunts.
Continue using the exterminator for sev-
eral days after the bugs have disappeared.

MARCH, 1941

at each end. The drum is fitted
with a hinged wooden door., The assembly
is set on two sawhorses, which are notched
to take the axle. Two wooden vanes at-
tached inside the barrel with screws aid
in mixing the contents thoroughly.

Game with Salt and Ochre

4 @
-
T .
f 5 Fag
Lt 3
s

;

SALT AND
RED DikaE
POINDER
MIXED
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“Wiggle Rod” Inside Grain Spout
Prevents Clogging

Consisting of an old pitchfork handle
and a spike, this simple addition to your
grain spout will prevent it from clogging
without attention., Just drill a hole in the
shut-off slide, as shown, to take a spike
which has been driven in the lower end of
a discarded pitehfork handle. To install,
slip the handle up into the spout and allow
the spike to drop down into the hole in the
slide. This anchors the rod so that it will
move back and forth with the slide, loosen-
ing the grain so that it will flow freely.

Ring Aids in Grinding Chuck Jaws
to True Up the Ends

When it is necessary to true up the jaw
ends of a universal lathe chuck, the ring
shown will aid in doing a good job. It is
turned from steel to the shape indicated.
In use, the ring is placed in the chuck and
the jaws run down into the openings.
These are of a size to permit the ends of

CHUCK JAWS BLAR OM
THESE FACES WHEH
TEGHTEMED OM RING o | .

the jaws to project through them slightly.
Then by grinding from inside the ring, it is
possible to tell at a glance when the ends

of the jaws are true in relation to each
other.—John Pinto, Chicago.

Improvised Egg Candler

Made from a 1-1b. coffee can and a metal
light reflector, this egg candler makes it
possible for the poultry man to do quick
and accurate grad- —
ing. In use, the re- GG i
flector is set over  METAL
the open top of the
can as shown. The
lamp socket is at-
tached to the side
of the can by first
punching a hole
and inserting a
threaded bushing
of the proper size
to screw into the
socket cap. After the cord has been drawn
through the bushing and the socket re-
assembled, a nut turned onto the outer end
of the bushing holds the assembly in place.

Grain Scoop Is Safe Conveyance
for Stringing Barbed Wire

Looking for an easy way to unroll barbed
wire, one farmer solved the problem by
using a grain scoop to carry the spool. A
piece of broom handle slipped through the
spool forms an axle. The roll of wire is
held on the scoop by a couple strands of
wire wrapped around the ends of the
broomstick and the scoop handle.

POPULAR MECHANICS



ATER in a basement where

there are no sewers need noi
worry yvou if vou use an automat-
ically controlled sump pump like
this one. Assembled at a very
small cost, the pump will handle
more than 50 gals. of water per
minute., It consists mainly of a
small electric motor, a centrifugal
pump from an old car, an angle-
iron frame, float and switch. In
this case, the frame was welded
together, although it can be as-
sembled with rivets or stove bolts.
As pumps of this type are not self-
priming, it is necessary that the
pump be submerged in a sump
hole below the basement floor and
connected to the motor with &
shaft or a length of small pipe.
connections being made with
pieces of garden hose bolted to the
ends of both the main shaft and
the motor and pump shafts. Good
pumps for the purpose are those
used on 1927 or 1928 Cadillac or
LaSalle cars. The only alteration
necessary is to cut off the flange
as indicated in the upper left-hand
detail. Lubrication of the pump is
done by running a small tube from
the pump to an oil or grease cup
located at the top of the frame.
Two copper floats attached to a
raod operate the switch, which is &
regular wall switch, as indieated.
This is operated by two parallel
strips pivoted to the switch box, a
metal fork being provided to slip
over the switch knob to raise
it up or down with the motion
of the arms. A plece of tub-
ing pivoted to the outer ends
of the arms, takes the float
rod. Two adjustable collars
on the rod permit regulating
the depth of the water in the
sump hole by spacing them
the required distance on each
side of the tube.—W. L. Cur-
tis, Arlington Heights, IlL

MARCH, 1941

=
WATER, _
OUTLET

DETAIL OF PLMP

Lrioar Aog,
* haAsS
WATER

INTAKE ; | 43" CORMEE POSTS,
RADIATOR HOSE : GARBINY L, L (2% S ANGLE 1ROW

et O FEED LINE
| T3 PUSP

\*-.. WELDED JOINTS

f | A

B CARCLILATING
PUHP

~COPPER FLOATS

475



Steel Oil Drums Halved Easily
with Reground Cold Chisel

COLD CHISEL—a)

Before cutting a number of steel oil
drums in half, I ground the cutting edge of
an old cold chisel to the shape indicated.
This tends to curl the chip down. The chis-
el edge always should be held parallel with
the work.—F. M. Womeldorff, Ithaca, N. Y,

Dump Truck Removes Boulders
on Mountain Highway

A maintenance patrolman who covers

highways in mountains, removes heavy

boulders from the road single-handed by
using his dump truck, This is done by rais-

. " T .. _ 1 .'-.'.\1‘

if;-:' >
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ing the dump body and chaining the houl-
der to the rear end. When the body is let
down, the boulder is raised sufficiently to
clear the ground so that it can be hauled
away.—Bill R. Hoard, Wenatchee, Wash.

Bits Carried in Drill Handle
Made from Grease Gun

In addition to
making a good
handle for your
hand drill, an old
grease gun of the
type shown also
provides a con-
venient place to
carry a number of
small bits. When
the bits are
changed, they can
be put back in the
holder easily,
eliminating the possibility of losing them in
shavings or scraps around the shop.

—&, Marks, Chicago.

Weather Strip Prevents T-Square
Shdmg on Board

To prevent a
T-square from
sliding too easily
on your drawing
board, nail alength
of rubber weather
stripping on the
left-hand edge of
the board at such
height that the
cross-piece of the
square will rest
upon it when the blade is pressed against
the board. The friction of the rubber will
hold it firmly and eliminate much of the
usual arm and finger strain.

Sanding Drum for Drill Press

Needing a sander to use on his drill
press, one craftsman quickly improvised a
drum from a 2-in, wooden eylinder. A
hole was drilled through the eylinder to
take a bolt snugly, and long enough to be
chucked in the drill press. Masking tape
was then wrapped around the cylinder,
adhesive side out, to hold the abrasive pa-
per in place,
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AUTO SHORTCU

e - o i
!-'-* === el B b o "‘q_'. f i

RUBBER LOOP
CEMENTED TO BULB

= i
_..,_1 PENCIL A
]1 ﬁ,\FLhSHLuﬂHT |
B ruescr A
g BAND

Above, pen-type Rashlight attached
to a battery hydrometer simplifies LEATHER

checking batteries at night. Light ADJUSTING
directed where youw want it when
changing a tire is possible by using
the adjustable Rashlight holder
shown at the right, It takes Little
space when folded Aat and stored in
the car toel compartment

SPRING
HINGE

Above, removing 14 in. of metal from the front end of a V-8 Ford woil
pan simplifies replacing it, and dees not damage the pan or couse an oil
leak, The shortencd pan will slip into place without jamming against
the eranhshaft pulley. Left, portland cement sprinkled on fresh oil
spots on the Aoor or driveway of a garage or flling station and left for
about 30 min. will absorb the oil and leave the Foor clean when swept up

SPONGE ~RUBBER |
/ STRIP /|

£ GLASS |1 l ':|

Above, sponge-rubber weather stripping cemented in the

glass channel ab the tap of a window will hels keep out

drafts, especially on old cars. When you remove a eylinder

head, slip the nuts over a wire hook as at the left and there
will be less chance of mizplacing some of them
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Sure-Grip Pin Puller Has Teeth
Cut in the Jaw Surfaces

Here is a pin puller that is unusually ef-
ficient in its action and grip. Made from
high-grade steel that can be tempered, the
U-shaped jaws have teeth filed in their
gripping surfaces, and are attached to a
shaft on which slides a heavy piece of steel
to serve as a hammer. The jaws are
clamped on the pin to be removed by a
large cap screw.

—C. H. Willey, Penacook, N. H,

Auto-Hood Clamp Anchors Sign
Securely to Curb
A gag-station operator, who uses a port-

able sidewalk sign, prevents it from being
blown over by merely screwing an auto=-

hood clamp to the underside of the frame,
as shown. The clamp is placed so that it
will be in position to engage a ring-and-
staple assembly fastened in the concrete.

Lag Screw Expands Battery Post
for Good Connection

Instead of bush-
ing a battery post
when the terminal
clamp iz too large
to make a tight
connection, drill a
HMu=-in, hole in the
post and cut a slot
down the center of
it with a hack saw,
as shown, Then
slip the clamp in place, tighten it, and turn
a short lag screw down in the hole. This
produces an expansion-bolt action and
forces the post against the inner walls of
the clamp, making a perfect contact.

Air Pressure Applied to Drum
Speeds Removal of Cold Qil

To facilitate re-
moval of cold,
heavy oil from
steel drums, one
service -station
owner applies 3 or
4 lbs. of air pres-
sure to the drums.
To do this, a metal
bung is drilled and
fitted with a tire-
valve stem as in-
dicated, using
rubber gaskets to make the bung and valve
airtight—Lester E. Howe, Oroville, Calif.

METAL FLLIG

RLISBER
CASKETS ™

Polishing Ball Bearings Easily

An easy way to
polish the balls of
a bearing is to take
them out of the
race and keep
them in kerosene
for a few hours if "
the time can be spared. Drill a hole slightly
smaller than the radius of one of the balls
in the end of a short broomstick. Apply
a little emery-and-oil mixture to the in-

BRODMSTEE |

PIECE OF
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side of the hole and place one of the halls
in it. Turn the stick over and run the hall
over a coarse wood surface for a minute or
s0, using a rotary motion. The ball will
rotate in the recess and the abrasive mix-
ture will remove all traces of rust and dirt,
leaving the surface spherical. Treat each
ball in this manner,

Battery Hydrometers Protected
by Rubber Washers

= -u\'| An inexpensive
[ 4 way to protect a
k battery hydrome-
ter against acei-
| dental breakage is
| to slip four or five
large garden-hose
washers over the
barrel, spacing
them evenly as in-
dicated. In these
positions, the washers will ahsorb most
shocks to which the barrel is subjected.

" HYDROMETIR

Striped Windshield on Motorcycle
Seen Easily in Dark

By painting black and white stripes on
the front surface of his motoreyele wind-
shield, one eyelist found that motorists
could see the machine much easier at night.
It takes only a few minutes to do the job
which helps to reduce one of the hazards
of riding a motoreyele at night.

—Lloyd Moore, Chariton, Ia.
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Illusion of Tire Through Window
Is Novel Attention Getter

CEMENTED

Appearing at first glance to have been
thrown halfway through a large window
of a garage, this tire attracted a lot of at-
tention. Still more baffling was the fact
that jagged white cracks radiating from
where the tire seemed to pass through the
glass could be seen plainly, vet the glass
between these points remained unbroken.
To produce this illusion, the tire was first
cut in half. Then large suction cups were
fastened inside the tire halves close to the
ends, and one half of the tire stuck on the
outzide of the glass and the other half on
the inside, aligning the parts so that they
appeared to be in one piece. The cracks
were painted on the glass with flour paste,
using a small brush.

—William P. Keasbey, Des Moines, la.

Pipe Stem Deflates Inner Tube

A punctured in-
ner tube can be
deflated guickly
without removing
the valve by sim-
ply forcing a pipe
stem with a drink-
less attachment
into the hole. The
round ball makes
it easy to insert.
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Shield on Knob of Gear Shift
Protects It Against Grease

= AUBBER
5 sacK

When giving a car a driving test, one
mechanic slips a shield over the knob of
the gear-shift lever to protect it against his
greasy hands. A sack made by cementing

or sewing a rubber disk in one end of a
piece of inner tube provides a lasting
shield, although a number of small paper
sacks can be kept on hand for the purpose,
if desired. The sacks can be discarded
when they become too soiled for use,

Trouble Lamp with Snap on End
Not Dislodged Easily

There will be no
possibility of this
lamp being dis=-
lodged just about
the time you get
all set to start
working under-
neath a car, be-
cause it is snapped
in place. The snap
is of the type that
is used on harness
and is soldered to
the end of the
lamp shield in the same position that the
hook is located ordinarily. It is best to use
a large snap of approximately the same
size as the hook, which is cut off to permit
attaching the snap.

= HAAMESS
SNAP

=
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Here’s Fun and Profit for the Home Craftsman
Hundreds of projects described in two big books

264 Things to Build

You will never be at a loss for something to make if you have
these valumes.
You will find hundreds of ideas you can use around your home,
and also things that can be made in your spare time for profit.

More Than 1,000 Pictures

You see exactly how everything is done because over half of this
book is made wp of pictures.
every step in construction and also the completed project. You
do not have to be an expert and your success will amaze your
family and friends.

Partial List of Contents

Built-in wvanities, fireplaces, glass decorations, lighting fixtures,
re-caning chairs, garden furniture, bird houses, log cabins, perch
furniture, tables, hostess trays, sideboards, benches, footstools,
desks, lamps, book ends, chairs, fireplace screens, bookcases,
wall cabinets, glass furniture, picture [rames, cottage furniture.

Set of two books sent postpaid for only 98¢

POPULAR MECHANICS PRESS, 200 E. Ontario Street, Dept, E-341, Chicago, I,

The range of subjects covered seems limitless.

Drawings and illustrations show

{Money back if not satisfied)

480

POPULAR MECHANICS



12,000,000 SUCCESSFUL SNAPSHOTS

AT NIGHT

OU may never have clicked a
shutter after sundown. Your
camera may be a simple, inexpen-
sive one, even a $1 Baby Brownie.

On your very first evening of in-
door picture taking, you can look
forward to a batch of splendid snap-
shots—if you make sure to load
with Kodak Super-XX Film,

About four times as fast as ordi-
nary film, Kodak Super-XX has
opened the fascinating field of night-
time snapshooting to thousands.
Join them tonighe, for pictures as
good as you've ever made outdoors.
Any camera that takes Kodak Super-
XX Film will do. At your dealer’s...
EastmanKodakCo.,Rochester, N.Y.
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Taken by average picture takers
last winter

Night Stqpshots simple as ABC. with
KODAK SUPER-XX FILM

A ... Load your present cam-
era with Kodak Super-XX Film.

B.. uses couple of in-
expansive Marda Phote-
floed lamps in Kedak
Hondy Refiectors. [You
keep your Reflectors,
folded flat, in their atirac-
five box. Kodak Handy
Moagsure included.)

C...Follow the few
simpla directions in

the FREE booklet, Like i
shooting with an i:-“\ :
pert al your elbow. o

Brief, casy-to-follow
instructions end dia-
grams, exposure loble,
plcture suggesfions.
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Horses on Wheels

(Continued [rom page 373

for carrving horses, sixty ordinary trucks
for carrying equipment, ninety-two scout
cars and 247 motoreveles, Each horse truck
earries one complete cavalry sguad, con-
sisting of eight men, eight horses and all
saddle equipment, personal equipment and
weapons. The weapons comprise 285 ma=
chine guns of .30 caliber; 125 anti-tank
machine guns; 340 sub-machine guns;
twelve anti-tank guns; 1,550 pistols, and
436 rifles. In the theater of war the horses
easily will be able to carry this equipment.
The maximum load placed on an average
army horse iz 250 pounds,

The new units give our military high
command a strategic mobility—the ability
to cover long distances, to get horses,
equipment and men quickly from one bat-
tlefield to another. Once on the battlefield
the horse is the most sure-fire mohile
ground instrument available, The big ad-
vantage of the horse-truck idea is that it
brings horses on the battlefield fresh so
that a cavalry mounted element can keep
up with the fast-moving tempo of modern
warfare, In the field, of course, the horse
supplements the tank, following up closely
and seizing localities overrun by tanks.

Today we maintain in our regular cav-
alry only 10,000 horses; at the end of the
World War the figure was 30,000, How-
ever, in the army’s reorganization plan,
cavalry is being hrought back to its war-
time strength of 20,000 horses and 35,000
men. Very soon our cavalry will consist of
about sixiy per cent horses and forty per
cent motor vehicles,

This flexible combination of horse and
mechanized cavalry will give a corps com-
mander a means of securing ground infor-
mation of enemy forces in almost any sit-
uation, regardless of weather or the stale
of the roads. An army corps is composed
normally of three divisions, with corps
troops such as heavy artillery, engineer,
guartermaster and signal corps added in
order to provide a balanced fighting foree.
The cavalry reconnaissance regiment
henceforth will be considered a regular
part of normal corps troaps.

Army horses must undergo the same
rigorous training as their riders, Tests
prove that an army horse in rough terrain
can average 100 miles in twenty-four
hours, fully equipped for battle. He ¢an do
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150 miles in forty-eight hours—no more.
He can average fifty miles a day for ten
days and forty miles a day indefinitely. A
well-trained horse can average a much
faster rate in dense woods and mountain-
ous regions than can any mobile machine,

The army's official horse-fighting unit is
a squadron, consisting roughly of 430 men,
under a major. The squadron in turn is
split up into three troops of 150 men each,
with a eaplain in charge of each troop. The
troops are organized under three rifle
platoons and one machine-gun platoon.

Cavalry is the major element which ac-
cords security to the larger groups by re-
connaissance, counter-reconnaissance,
sereening and covering. Reconnaissance is
the joh of finding out where the enemy is
and what he's up to; counter-reconnais-
sance is preventing the enemy from finding
out what your troops are up to. Sereening
and security is to permit the uninterrupted
advance of the main body and to prevent a
surprise hostile attack,

Once the main warring bodies come into
contact, American cavalry with its pre-
ponderance of firing power is available to
participate in the battle proper; and is used
customarily against the enemy’s flanks and
rear. In case of a retirement, the cavalry
assumes the brunt of delaying hostile pur-
suit by fighting the rear guard action.

Most Americans seem to have the mis-
taken notion that the horse can't exist on
the modern battlefield, He couldn't, if he
were used in the old close or massed for-
mation, for he'd be an easy target. But
with modern wide apart formations and his
ability to move rapidly out of range, or
into concealment, the horse makes far less
of a target than a slower component,

That the horse can not only live on the
battlefield but that he is of great value in
modern warfare, is evidenced by the con-
guests of the German army in Holland,
Belgium and France, In these maneuvers
the Nazi troopers are reported to have
utilized no fewer than 791000 horses,
{many for draft purposes) undoubtedly
the largest cavalry force ever used.

It is interesting to note that the Germans
don't carry a fifth as many machine guns
in their cavalry as we do, The American
cavalry carries the strongest firing power
the world has seen.

FOPULAR MECHANICS



PRIVATE KELLY'S PIPE WAS SMELLY

—but he’s out of the dog house now!

“NO BLANKETY-BLANK rookie who KELLY GOT DECORATED lor [ragrance
smokez such blankety-blank tobacco can | under fire! You can, tool You |mJ'E' Sir
ever marry my daughter! Phew! I*:Ih:r stay

away or switch to the Army’s favorite!

/W Cellophaone tape
around lid seals
flavor in, brings

you rohuc:o 100%
factory-fresh!

"i"l- alter in your pipe ¢ and every nose agrees
it's the mild burley blend of g rrand aroma!™

o - - .
UNION MADE -t ‘*‘M
h

Tins th... mw.s WAI.TER's DOG HOUS

Wlﬂ" w:sm‘r mnm & NBC % ulzu l'ﬂl: fuul. “DOG llﬂ.llﬂl"“ EXPE

L
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Invisible Death on the Road

{Continued from page 409)

important clues, scientific deteclives
evolved the hapcolite machine, which fil-
ters air, and indicates the fractional
amount of carbon monoxide it contains.

Next, tests were made on human guinea
pigs to determine how much earbon mon-
oxide was required to cause trouble, They
disclosed that an infinitesimal amount of
the gas, if breathed long enough, can do
disastrous damage., It is 300 times more
soluble in the blood than oxygen. There-
fore, once it enters the blood stream, it has
a tendency to stay—indeed, to be built to
higher coneentralion with each breath.

If as little as four-one-hundredths per
cent of the total volume of air were carbon
monoxide, four or five hours breathing
would build the blood saturation up to
forty per cent, and at this point, most per-
S0IS becnme uﬂcDI]SCiDu S

The hapcolite machine revealed that
forty-six per cent of all machines on the
road carry that coneentration or higher in
the air breathed by the drivers!

Further tests indicate that much small-
er gquantities dull human reactions tre-
mendously, Normally, the human eye can
see movement in an arc of 180 degrees.
Blood saturation of twenty-five per eent
carbon monoxide often reduces that to
ninety degrees,

A victim of twenty-five per cent bload
saturation might drive into an intersection
and never see an approaching ear until the
last instant—and then his reflexes would
be too slow to avoid a crash.

Persons driving only for short periods are
not immune to CO paralysis. Any incom-
plete combustion generates the gas, so our
machine civilization has furnished it in
large doses. Leaks in exhaust lines allow
seepage into the air they breathe, Exhausts
of other cars on the road exhale enough
poison to kill a regiment. Unknown to
them, their reflexes are lulled. Finally
there iz an accident, and their only excuse
is, “I didn't see him. I don't know why."

Well, what are we going to do about it?
Unfortunately, there is no pat solution.
Automobile exhausts will always emit CO,
but if the exhaust lines and their gaskets
are in good order, you will be fairly safe.
They should be regularly inspected.,

In addition, a few simple don'ts should
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be observed. Don't drive close behind an-
other car, truck or bus; the exhaust will
hurl lethal doses of CO through your ra-
diator, Don’t drive with your windows
closed. Don't fight sleep: get out and
walk around.

Invisible Death hasg another ally—night
blindness, due to wvitamin A deficiency,
The extent of this menace is widespread,
but so recently discovered, that not a sin-
gle motor-vehicle department requires a
scientific test of full night vision for an
operator’s license.

Estimates have been made from recent
findings that ten per cent of the drivers
experience difficulty in seeing after dark,
and when they face glaring headlights,
they become entirely blind. Yet they ney=
er suspect they are anything but normal.

With the new biophotometric devices for
testing night vision, called Adaptometers,
vitamin A deficiency can be detected read-
ily. Tests are made in a dark room with
blackened walls; light is focused directly
into the eves until the pupils are “bleached”
or apen wide, Then the light is cut off, and
the subject is timed as his eves endeavor
to adjust themselves to the darkness, and
see g light of much less intensity.

The third great ally of Invisible Death is
optical llusion. Sometimes it is caused by
physical factors in the operators, some-
times by external factors, Recently in Cal=
ifornia, a car driving at night swerved with
a howl of brakes, smashed a lamp post, and
narrowly missed a pedestrian, There was
no other car near, yet investigating officers
could not shake the driver’s story he had
seen headlights approach at right angles.

Going over the way he had come, the
“lights” were discovered. At a corner
house was a large window, with 1win fish
bowls in it. A fireplace and the motorist’s
headlights threw reflections in them that
looked so like headlights coming out of the
intersection that the driver was absolved.

City planning departments already are
attacking obvious sources of illusion, but
others, like the fish bowls, are never sus-
pected until tragedy results. Some police
departments have made motion-picture
surveys of intersections, to learn just what
the drivers see when they approach. The
problem of traffic safety is never solved,
but safety engineers are making headway.

POPULAR MECHANICS
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THE biggest news in glue since Casco
Powdered Casein! Cascamite brings you as
great an advancement over casein glues as
Casco brought you over all other glues 10
years ago! Look at Cascamite’s advantages:

EASY TO MIX—Cascamite dissolves almost
immediately in cold water. No waiting, no
heating. Easier, simpler than mixing Casein.

STRONG—Shear tests on hardwood prove
Cascamite is stronger than the wood, even
after prolonged water soaking,.

WATERPROOF — Cascamite is completely .

waterproof. Safe for boats, all outdoor
construction.

DURABLE —Cascamite joints are inert, un-
affected by mold. Makes joints that with-
stand any climate.

NEW GLUE
DISCOVERY

brings modern resin-honding
to your workshop!

STAINFREE — Cascamite is non-alkaline,
won't discolor the thinnest of veneers.
Won't stain oak, mahogany, etc.

ADAPTABLE —For veneering and indoor
work, Cascamite can be extended with
ordinary household flour to make strong
water-resistant joints at low cost.

ECONOMICAL—Cascamite costs more than
casein per pmmn’, but it is spmad thinner,
When extended with flour, Cascamite costs
no more than casein.

Cascamite is reliable. It is made by Casco,
manufacturers of industrial glue for over 30
years ., . makers of Casco Powdered Casein
Glue .. America’s pioneer in development
and manufacture of synthetic resin glue.
Cascamite is sold by all leading Hardware,
Paint, Lumber Dealers. 25¢, 50¢ and 85¢.

CASCAMITE svmenc vesin

CASEIN COMPANY OF AMERICA, Depe. PM341

TEST IT YOURSELF
SEND 10c FOR

GENEROUS TRIAL CAN i
| AND BOOKLET G

My Hardware Dealer’s Name and Address

350 Madison Ave, New York, N. Y.
Here's my 10¢. Send me trial can and boolklet, " Mighty Facts on Cascawmite,”

Stabe
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Radio Hams Practice for War

(Continued from page 404)

Like the ARR.L, the army nets handle
and relay messages free of charge upon re-
quest, although the messages can’t be of a
commercial nature. Their over-seas relay
stations are often busy with traffic for
Hawaii, Guam, and the Philippines.

One type of cipher sometimes used by
the army radio amateurs involves the use
of a key word or phrase, from which is de-
rived a numerical key. If we assume the
“Literal” key to be “PUBLICITY,” (nine
letters) these letters are numbered from
1 to 9 according to their alphabetical se-
quence, The first letter of the alphabet
which appears in the key word, is num-
bered 1, the next 2, ete. In case two or
more like letters appear in the key word,
they are given consecutive numbers, thus:

Figure [
PUOUBLICITTY
6 8 1 5 3 2 4 7 9

The plain text is written underneath the
numerical key, in lines extending the
whole length of the key, as follows:

PUBLICITTY
6 8 1 5 3 2 4 7 9
NOTIFYYOTU
ENETCONTR
OLSTATTION
BEYRADTIOEHZX
ACTHOURAN
DMINUTEWH
ENTHTISMES
SAGEWASCDO
MPLETIELTYD?D
ECIPHERETSD
BY YOTU

The columns are now transcribed, from
top to bottom, in numerical order; column
1 first, then eclumn 2, etc., and at the same
time the cipher text is divided into groups
of five letters, thus:

TESRT ITGLI YYOTI UTSAE
EFCAD OUIWT HUYNI OREMS
LRITT AHNHE EPONR OBADE
SMEBO TOEAW ECYEQO NLYCM
NAPCY URNXN HS0ODD

The cipher message is now ready for
transmission,

To decipher the eryptogram, the receiv-
ing operator divides the total number of
letters in the eryptogram (95) by the num-
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ber of letters in the key word (9). The re-
sult is 10, with 5 as remainder. On cross-
section paper, he writes the key word, us-
ing one square for each letter, deriving the
numerical key as explained above (zee
Fig. 1). Underneath, he outlines a figure
containing 9 columns, Nine columns of 10
squares each will give only 90 squares, so
he must add 1 square to the bottom of each
of the first 5 columns, in order to have one
square for each letter of the eryptogram.
He inscribes the first 11 letters of the cryp-
togram in eolumn 1, from top to bottom;
the next 10 in eolumn 2, and so on until
the entire cipher text has been inseribed.
This will completely fill the figure, and the
message needs only to be re-written ac-
cording to word lengths, It reads: NOTI-
FY YOUR NET CONTROL STATION BY
RADIO EXACT HOUR AND MINUTE
WHEN THIS MESSAGE WAS COM-
PLETELY DECIPHERED EY YOU.

The Naval Communication Reserve is a
definite part of the naval establishment.
Members are subject to active duty in a
national emergency. Applicants must be
American citizens, between eighteen and
thirty-five years of age, and must pass a
physical examination. Men with no knowl-
edge of radio are taken in as apprentice
seamen for training. Amateur members
who operate their own stations are enlisted
as first or second-class seamen and their
stations make up part of the navy reserve
network. All members must normally at-
tend a weekly drill at which studies and
examinations are conducted, as well as
code, blinker, and flag-signaling practice.

The American HRadio Relay League is
the oldest of all amateur groups and in
more than 1M emergencies =since 1914, in-
cluding storms, earthquakes, and floods,
member stations have rapidly transmitied
and delivered important messages. During
the Los Angeles flood of 1938, the amateur
operators handled traffic for seventy-two
hours for the police, the telegraph com-
panies, and for other agencies. Newspa-
pers were served with news via the ama-
teur network and the first pictures of the
flood to reach eastern newspapers were
transmitied by radio from an amateur sta=
tion. The A.R.R.L. has a number of trans-
continental trunk lines for handling traffic

{Continued to page 120A)
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Car engineers don’t use guesswork with spark plugs

Almost any spark plug will "get you by” if it
is the right size for your engine. But that's not
good enough to satisfy the engineers who labor,
day and night, to assure you the last ounce of
performance in automobiles and trucks,

It wouldn’t be gmd enough for you, either, if
you knew what those engineers know. And
they've learned it from brutal test miles, by the

hundred thousand, It's those miles that lie behind
th': .lﬁ'l{: Si"-.'trk I"]l[g.'i- “IJ.lEL. |.'l }'ULJ ]JL'I}' ﬂl'ld use,

New AC's every 10,000 miles will more than

pay for themselves

CLEAN PLUGS GIVE MORE “PEP” | N

Performance and reliability,— proved on the proving
ground,—are the reasons why AC's are selected for
standard factory equipment on more motor cars
and trucks than any other make of spark plug.

Remember this next time your service man recom-
mends new spa.rk plugs. Don’t be content to take
*just any Plug that fits.” Insist on genuine AC's
—the spark Piugs that satisfy the most exacting
engineers in the world.

A

‘”’;‘ ! Dirty or'worn plugs rob you of
\s as much as 21% of your engine's
power—and waste up to 10% on
gas. Have them cleaned and re-
gapped, every 4,000 miles, by
“the AC Method"— 53¢ a plug.

- aN L
'@"\ SPARK
'm..;;:iei:;an;..? \\x' PLUGS . /

EESNFELeL
e

" —
et Plugs CLEANED where you see this Sign

AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION FLINT, MICHIGAM
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made salt and white with
BKAT, original and best
Paste Soap. Fast, won't
injure hands. Cleans

S KA I almost everything.

erin g __,.p-') SHAT CO., Hartlord, Conn.

Hew WITTESO/P DIESELECTRIC

¥Your present power bill will buy a WITTE
= that produces power and light for
e a KW.H. Save up to 7i%—a
slze for every need. 2500 to 30000
¥ watta: 1, 2 and 4 eylinders.
 Write tudar Tor ﬁlur'l-:e plam, literature and name of dealer.

WITTE ENGINE WORKS 1143 005Lanp AVE.

aru
F‘v I FATERg
Suqdcronr P
Cony Sizes, "G ,Catalo 26
I{u“;i‘fh t u:':‘”'\i" Slyleg
il 3 Gu s Rg bk Ahges;
u{_ i J‘nnt. . 1’.I.[|]_1_n- ]
‘-_ﬂm.-;mi Nty Eu n..-: e

B
3 Ny Bisfigy

by, I:_:H.t up g !g ana. Stoye,
RF;”..M!'.LEH

KALAMAZOD
Stove & Furnace Co., Mfrs.
391 Rechester Ave,, Halamazoo, Mich.

A hala"n.ﬁm._ 40 years

in business

i Direct toYou™
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ldnutiﬂued from page 11BA)

and these are served by feeder lines that
reach all parts of the country. In the last
several vears a number of local amateur
emergency corps have been organized in-
side the membership. Besides main trans-
mitting equipment, many emergency corps
members have portable equipment, oper-
ated by storage batteries or small gazoline=-
driven generators, that can be transported
by car or on foot to diffcult locations. One
emergency group in southern California
has 300 members who are building a mas-
ter control station for handling traffic be-
tween the small portable sets.

In Los Angeles, the Major Disaster
Emergency Council, which is a behind-
the-scenes organization that would take
over the handling of relief and public safe-
ty in event of a major disaster, has enlisted
sixty amateur operators who with their
portable equipment are ready to handle
emergency communication in time of need.
The system consists of twenty-one port-
able transmitters and receivers and a pow-
erful central station that is ready for in-
stant operation. The amateur operators
wear a special uniform and each has spe-
cial instructions concerning his duties. If
the Los Angeles area were gver threatened
by invasion or air raids the disaster coun-
cil would swing into action at once. Of
course, the volunteer radio section would
be depended upon to provide emergency
communication facilities.

In all part of the country, amateurs are
preparing themselves against a possible
“M" day. In fact, they have already start-
ed to participate in national defense be-
cause a number of them have answered the
call of the Federal Communication Com-
mission for trained, intelligent men who
are needed to man the new long-range
surveillance and direction-finding radio
interceptor stations that are being built as
part of the mnational defense program.
These stations, some of them mobile, will
keep a twenty-four-hour watch on all
communication channels to locate and
track down all unauthorized or suspicious
radio transmitters,

[ If you will send stamped, self-addressed
envelope to our Bureau of Information,
vou will be given the name and address
of the manufacturer of or dealer in any
article described in this magazine,
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John Tookin*75

in one day
in his NEW
Business

@ Get Into This
Business Now—

a business which is so
new that it is l]l“'d.{':LIL'B.!-
Iy without competition. This should enable you to
make really BIG MONEY, Hotels, homes, clubs, of-
fice buildings offer tremendous IMJHHLIII]It[Lh Char new
DETERGER washes upholstered furmiture, electri-
cally, right in yowur customer’s bome, with a new scapless
soap whipped into [H{"f suds, No ligwid tewches the ,Fu!.-:'.':_
therefore the furniture is ready for use soon aiter cleaning,
We have helped hundreds of men get into business for them-

selves with our antematic equipment. Several great railroads
and many of the world"s |‘|.|5l.'||: hotels wse our machines.

Make Money the FIRST DAY

The Ddeterger iz ready to use when you receive it, so you
ought to be taking in big profits the frst day, We want inore
honest, ambitious men. 1f you are that kind of a man we
can help you get started for yourself in a business with ire-
mendous possibilities.

You don't have to rent a

Nﬂ n'ent “ Par shop. You don't have to |:||"'

a building, for you do the work right in your costomer's
home. You save the expense of carting ferniiure back and
forth to a central plant; the owner’s home is your workshop,

g™

J. S. Corbit says

“I cleaned seven living room sets
and fourfeen chairs as well as
twenty-five auntomaobile interiors
the ur} first month and took in
1 M. Tarker wrote: “Did
F I:u.d-.-e howr job at our country
club and eollected $40." C, Child-
ers sent us a list of thirty-nine
pteces which he eleaned and for
swhich lie wos paid 212000, Barreil ¥
aave, "“Made IR Inm clzghit hours.
i peher fob made 11 Ewo mmd
ane-hulf hours.””  T0 should e

expinid  thils uainess
e omachines and biring
1 e pim them,  Laook

inta tlese opportenitbes  mow.
sel for free ook,

Payas youEarn
Oinly a 1bmbted amount of momey
ig newled] Tor & dows puyimoil,
it Balase yom gemil on o ExEy
terme,  Mony men find L pos-
wilde 1o make ar moce than
tlei evst of the maching In A
short time sl it shaold e oosy
for ¥ou 10 take §g many Cimes the smoont of each parment before g
euliied ke, Every machioo s (ully GUARANTEED.

Book sent F R E E

Hn Illluiitluﬂwl the Tabric when
ning with the DETERGER.

i
\_'H:"Fl"‘, Wrlte today for copy of our bookier, ““Your Own
o . Lol ¥ Business, Profits Instead of Wages." Let us tell
'_',_ Y- Foip lsiny wasy i1 is o get staried inon vear around

haigimers whers ¥ou afe your own Ioss and can
stopyorrying about just & job, Write telay—X0W,

VON SCHRADER MFG. CO., 553 PL., Racine, Wis.

VOMN SCHRADER MFG. CO., 5531 Pl., Racine, Wis.

1 Send me (withoot ahligation) vour free ]mnk]ﬂ telling me
I hew | can own my own business and become financially
: independent and how I can pay for the Deterger on casy
terms.
RIS

1 Address. ., -
: O e M A e e e L

SAVE MOMEY on Farm, Pouliry,
Lawn Fence, Steel Posis, Gales,
Horbed Wire, Palnts, Steel and As- |
phill Roofing, Hay Tlll}ls. Stock Feod- I,
ers and Founts, Poultry Suppllies and I
r otherfarm needs] WEPAY FREIGHT. I
Write toduy for tew low prices] X

'|_ B HITSELMAM BROTHERS [wf5
i i Dent. 04 Muncie, Indiana, 18

BLURN YOUR MAME OMN 'l“ﬂl'.l-l.-!r

wWITH THE

_ARKOGRAF

'mh e Jﬂﬂﬂmrﬂ% ‘I1IIF;.|"
lI trisity HEME of i
thnt and  fipest m?.”m !hlll’ul‘mﬂt‘: :Iu EOy
s writing om paper with pen o
ﬁll'lﬂih Outfit $3.50 —Frapld
Inberasting Illu-ununl cireulsr (res.

AiRGRaT T

& &

PR £, 3927 5.E. Stark ., Forllasd, Ors, m

BRUSH PLATING OUTFITS

. for autoparts, reflectors, faucets, bicycles, »
Mo tanks necessary. Free particulars,
GUNMETAL COD., AVE. M, DECATUR. ILLINOIS

TDAIICD BUILDERS - BUYERS - OW'-IEH‘i
Send 25¢ for this Big Book Todoy [ e

Over B0 papes! Besuliluly Irinted sl JWstretot] “Tiley Seg-

Eesthoin gl Tdens galire! Camlog shows |~I I"‘h ‘s mreanest line ol

Taallee Parts wnd 1'4.|‘||Mu:||t |1

|hn,lu in 1.. Rty e 'R
IPPLY cn,

LANS

wuild veur o | trailes! Bend 10w for Jim Dundy”

bt e

FOR WINE NEW JIM DAMDY

TRAILERS Ready

a in uM-:ml mew THRAILER

w,m CATALDG .-I| |||. wsitutes anid desrribes MIME nrs wocels indh
pndans holse traders ors: .-.| % r||| uthity Bradere. Tush Lhv Cin 'EI.I
for Catalog beday b Jlll =1 WALSAL. WIS,
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Save Your Feet

= Thousands relieved from pain walk

trfrl'.r with HEEFNER
. ARCH SUPPORTS

"ﬁ. ﬂw for Frea
T Klet

“FOOT
FACTS"

HEEFNER IIEII SUPPORT ©O. 665 Lewis Bldg, Salem, Virginks

Standard

[§ I'h
GARDEN AND &

SMALL FARM 'l’ractors

PI Powerful 1 and 2 Cylinder Tnctnm r
oW for Small Farms, Gardencrs, Florists,
Seed

Murseries, Fruit and | uulu;:n-.n
" FOUR MODELS
t‘llhm Ample Power for Field,
Hﬂ‘l? Haying and Truck
Hag Crop Tools. Run
andLawns

Pumpa, Saws and
Belt Machines. ,J
Steel or Rubber Tirea
High Wheels—Enclosed Geara
LOW PRICES
Write for Easy Terms Plan

and Free Catalog \
STANDARD ENGINE CD.

Minneapolis,Minn, NewYork,N.¥., Philadelphia,Pa.
3221 Como Ave. 617 West 26 St. 2645 Mn._rl:ﬂ 5t
I ——

Bay wou smw it in Popuior Mechanica!

RIDE or WALK
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HELP

LOCATE THIS MAN!

CONVICTED

with 57,255 others of not
having found the right tobacco

Out of every thousand exacling pipe-
smokers—a high percentage refuse to
smoke any other brand once they try
BOND STREET.

And so—by applying that percentage
to readers of this magazine, we know
that 57,256 pipe-smokers are missing
the one tobacco they'd like best!

BOND STREET contains a rare aro-
matic tobacco not hitherto used in a
popular priced mixture.

It smokesclean—sweet—without bite.
INever leaves stale pipe odors in the
room. (Even the ladies approve the
aroma.) Try it—today—and see!

1 5¢ GEMEROUS SIZE

POCKET TIN

A Product of Philip Morris
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.S.C.I'I;JG‘ for Deep Sea Divers

(Continued from page 388)

maneuver in icy darkness, but perform
difficult mechanical jobs. He must be able
to measure holes accurately, chip off riv-
ets, drill and saw steel plates, calk broken
seams, attach fanges and pipe fittings, cut
and weld with an electrie torch. The men
first learn these jobs at the workbench,
then carry then out at successively great-
er depths to 300 feet.

Although the water in the tank is only
twelve feet deep, pressures equaling those
encountered down to 300 feet are produced

18

Notice the telephone mouthpiece with which the diver
ean tallk te hiz tenders aboard ship

by pumping compressed air on top of the
water. To keep the water from crushing
the diver's body, the pressure of the air
which the diver breathes, and which fills
his dress, must be even higher than that of
the water—reaching, at 300 feet, nearly 200
pounds to the square inch, or a total of 200
tons on the man's entire body!

Thinking and movements become re-
tarded as the diver goes deeper. At 300 feet
simple tasks become so strenuous that the
diver often gets “woozy,” fumbling about
in a daze and claiming over his telephone
that he is doing things which he is not.
Sometimes a man goes unconscious. The
reason is not definitely known, but it is
thought that the nitrogen absorbed into the
blood and tissues may not be as inert as
generally supposed, but may have a chem-
ical effect on the body.

POPULAR MECHANICS
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In good weather, diving students test
their tank experience on the bottom of the
Potomae river, where they learn to recov-
er lost articles, repair wharf piling, inspect
ship bottoms, and work hand pumps used
in shallow diving. For deep work in the
open sea, the school's diving boat “Crilley™
—named after Frank Crilley, who distin-
guished himself in the salvaging of the sub-
marine F-4, off Honolulu in 1915—stands
out to a spot off Piney Point, Md., where
men struggle for two or three weeks rig-
ging pontoons, and learning to maneuver
a rescue chamber, such as was used in the
heroic rescue of thirty-three men from the
ill-fated “Squalus.”

Smoking is permitted to diving students,
but aleohol is strictly forbidden, IF a man
goes on a drinking spree, he must refrain
from diving for at least forty-eight hours.
Aleohol ehanges the heart rate, first speed-
ing it up and then slowing it down. Both
of these changes handicap a man working
under high air pressure. Alcohol also pro-
motes the absorption of nitrogen into the
system.

Although no serious accidents have ever
happened at the school, under actual work-
ing conditions the diver is constantly
stalked by death. Twao of the most serious
accidents that can befall a man are a
“blowing up” and a “squeeze.” In the for-
mer, a diver blows guickly to the surface
due to excess buoyancy. Because of the
rapid decrease in water pressure, his dress
may burst. If he loses a shoe, he may dive
headfirst and drown. If he escapes these
difficulties, he must inevitably get the
dreaded bends, unless he is sent down
again immediately, or put into a recom-
pression chamber,

In a “squeeze,"” a diver falls a consider-
able distance while under water. The out-
side water pressure becoming suddenly
greater than the air pressure within the
dress, the diver’s body is jammed up into
his helmet. He is generally killed instant-
ly. In a number of cases it has been im-
possible to remove a diver from his helmet
after a squeeze.

And what is the reward for this work
and risk? Graduates of the Deep-Sea Div-
ing School are designated as Divers, First
Class, Ag such they rate fifteen dollars a
month extra pay, plus a bonus at an hourly
rate while employed in actual salvage op-
erations in depths over ninety feet!
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BUT OH SO GENTLE

TOUGH on 0il-Pumping - GENTLE on Cylinder Walls

® Exira quarie of oll are not the only extra
cost of driving an cil-pumping car. Cll-pumping
worns of even greater expense lo come—Iit
usually means that rapid cylinder wear has
started,

You can aveid all this and restore your car's
porformance by installing Hastings Steel-Vent
Piston Rings af first sign of oil-pumping.

Hote to Used Car Buyers: fisk the

dealer {f it's Steal-Vent Recondi-
Honed. It's a better buy &f it ia.

HASTINGS MANMUFACTURING COMPANY
Hastings, Michizan

Toronte and Winnipeg

STEEL-VENT PISTON ERINGS
gt!]:- OLE‘L'JU.I.HP'LHQ_

IN CARS, TRUCKS AND TRACTORS
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HAIR BAIT

for 4

There's & new thrill
awaiting fishermen
who use the new
WEETEL baits, either
HAIR or FEATHERED

l\..-p-_l-.

CASTING SIZE; YW.en 09
ealort, T-ackoni-in i bait, HAIR
er FEATHERED type — F1.00
FLY RO STTE: 1F Muer. 15 eolor,
HAIR o« FEATHERED fypa—©b0c

MUSKIE=SALTWATER: Hrox
1% eclori, Teactisni-in-l hail
fwaibprad fype oply — 51,506,

l The trossparest WEEZEL
box im castieg and fiy red
wines iu ideal for shoring your
bolt after wse.
Wras for hasdioms fes ierescok
falder]l IF your favorite cdealer
ean't ssppby you, erder direct frem ua
THE WEETIEL BAIT COMPAN
006 Waaler Fha_ Falise, Clnalneastl O, [EES

0900006005000 0

Cannot Injure Aluminum
Cylinder Heads &
Fittimgs

Sani-Flush

NEW HMolybdenum
NAIL SETS

You can demand real service of these new
Millers Falls nail sets, ey ofer: fough molyb-
demum alloy steel points, well cupped for good
bite; oreriize square beads, o ke solid blow
= and lie still when you put them down; and sew

& txpe knuriing for sure grip. Already ar many

¢ good hardware dealers, or sent postpaid —fuwo
! popular sizves (2/32” and 3/32" points) for only
25c. Slip a wnpped quarter into an envelope
! and mail feday with coupon. Satisfaction guar-
anteed, or money back. FREE with

! Mlustrated Actual Size
POSTPAID

2 rooniy 25¢F
Tool Book 42—240 pages
crammed with pictures
and details of hundreds of
fine tools—sent prompily
for 10c to cover postage
and handling; or FREE
with nail sers. Send for
YOurs et

MILLERS FALLS CO.
PM5 GREENFIELD, MASS.

Enclosed is: 25¢({ ) Send me the two MNail

..\‘
I

Sets and Tool Book. |
I

J

Mail S5ats

10c { } Send only Tool Book.
MNarnie
Address

Vg S ¢
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Stopping Bugs at Our Borders
{Continuved from page 367)

were it introduced into our fruit orchards,
grain fields, ornamental plants or trees,
might prove to be as serious as some of the
many devastating insects already intro-
duced from abroad.

The bureau has on record more than
7,000 bug pests which infest crops and
livestock in foreign lands but which have
not vet established themselves in the Unit-
ed States. Among these are the spiny boll-
worm which has damaged seventy per cent
of the cotton crop in parts of India; the rice
straw borer, that almost wiped out the
entire rice industry of Hawaii several
vears ago, and the melon fly, a serious en-
emy of melons and a number of garden
plants.

Quarantined fruits, vegetables and many
other articles carrying noxious pests are
often coneealed in ingenious ways to evade
the guarantine officer's inquisitive eve.
Sometimes the smugglers carefully scoop
out the centers of bread and stuff the holes
with forbidden mangoes and avocados.
Elaborate vests, belts and suspenders have
been detected. False bottoms in barrels,
alleged to be filled with permissible plants,
often conceal fruits and vegetables that are
not supposed to enter. Plant cuttings have
been discovered carefully stored away in
lingerie.

In addition, insect pests are inadvertent-
ly smuggled in. Baseballs, papier-mache
chocolate eclairs and many other articles
are stuffed with cotton which sometimes
carries the pink bollworm. Small dolls
made of cornhusks, and mechanical chick-
ens that can be manipulated to pick rice
from a small bowl] have been found swarm-
ing with diseased or harmful bugs, and
brooms and brushes made of broomcorn
often carry the dread European corn borer.
Old burlap that has been used for the cov-
ering of cotton bales, then resold for other
packing purposes, has been detected while
infested with bollworm.

Today the Department of Agriculture
maintains 170 inspectors and seventy-two
collaborators located in thirty-nine mari-
time ports and twenty boundary points of
entry. They work in cooperation with the
customs, immigration and post-office au-
thorities, inspecting vessels, railway cars,

{Continued to page 12Z6A)
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NEW .. 1941 SPRING FRAME INDIAN

r For new thrills, new fun, ride an Indian —
a there's nothing like it! 1941 Indians are

power-packed streamlined beauties, built

withIndian'sexclusive "Spring Frame™ that
floats yoi over the roughest roads as though
they were super-highways. No jolt, no jar
— just easy comfort that leaves you fresh
as a daisy after the longest ride. But "*Spring
Frame' is only one of the features that
make these the greatest Indians ever built.
Vigit your Indian dealer today. See the
three great’’Spring Frame' models, and the
famous Junior Scout, still America's lowest
" s ; priced "twin’’. For fu.u. this summer, pick

— o~ - \ N ; your Indian now—pay as you ride. INDIAN
!’. r 3 , MOTOCYCLE CO., Springfield, £ Mass.

= *

Beautifal full-color 1941 catalog. Plaase chack
WouT age groiep
Fill out coupon and mail today! Oets OO0 Ostandup L under 16

MNome Address il

BT - = | SAWFILING
NON-SINKABLE S T

MAKES A GOOD LIVING

"Last year I sharpened 2309
hand saws, for which 1
got $1164.40, The Fuoley
Saw Filer hns made &
good living for me''—
John Joseph, Calif.
Loula P. Wadowick
says : "] have filed 764
sawa in epare time.” _
Thor Nedribe, Iowa,
gays: "I have filed B
GGl pawd, made 350, E
As I'm a Carpenter,
I just file sawa in apare time L
—have maore than I ean take
care of."” With a

FOLEY:iwe SAW FILER

AR DT

i " B
lml risoTia] h-"l‘l:lﬂl r\-m%mr?l’ur FREE Coialog! "
PIODNEER MFG., CO., 413 Perry 5L, Middiebury, Ind.

Big Money for Workers

In Home or Shop

¢ podtery made l.'-lll.nl,lt
method, TUss only  sand, ent. II [
Tiles, Il.||“-| EraveElones, 5L I|I|r,h|I'|'\n.||

f IEnses III.JII. walerprsaling. Booklet, colorplaces, deteila 10c
Hl-'l'lll‘.llﬂl. Pu'l"'l'tlll! COMPANY

Dept. 8, o B M "MEHI Minn,

.\{Ih\il Lumber,
&
c-\'.g.n;': i you can do eoxpert work easdly, gquickly, without evestrain. The
ol e Tl il ey EJUJ.:}' g!]l’!l hand, j.il:dm; .i:“}ﬁ‘ll"u:;r !.l.lhlElN"t:rri than the best I1II.II-'!|
= ehly—the eT. 1 e I3 s the result of 40 years' experionee
T :E !Inr:::g Wn;.:F[.:PJE :I'I: H".l‘:,:'d in building saw fllers, and lg woequalled for securacy, suase of ad-
Book and catalor of Mew I mproved I641 Models, Justment and long 1ife. Patented jointing principle brings uneven
BELSAW MCH. CO., 3543-C-3 Main 5%, Kansas City, Mo. teoth back to uniform slze.

L FREE PLAN ghows you how to start your own cash business in

W m spare time with small investment—ne cinvassing, Send coupen pow,
: —no ohligation, no saleeman will eall.

Cleans Cars New Way! Mail Coupon for FREE PLAN

AMATZING THVENTION! Rapiches wsgto-wenshing

ezl . Claans Lingles wm K. frera 1u: 3i6-1 Faoley Bldg..
i l‘ h:r.luh ﬁr:ﬂlflip.ﬁu — - vaa uar &l ':.T ie. Hi3¥ T F n L E Y M FG L] c n gy Minneapolis, Minn.
{ BELLER FOR -‘-UE\"H AND  DSTRIBL |.|n.|‘|l‘$-
Husthers clsaning up blg maney. Send Frew Plan on Saw Flling business—po cbligation.

SAMPLE OFFER Spoio et oo, (el e BERMEE . 1 v v g0 mim 8 smeain e oo 48 o e e 4 27
who writes. Ha ullll.:nhuu el details. Me frai—ernd
i pour hamd TOD P s o] o N U P i gy s N PP o E L PR
KRISTEE ﬂﬂ Eﬁ Bar &t, Akren, D.
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Streamlined for SPEED. Oversize
Ball Bearings, Triple-Tread Steel
Wheels. Demand “CHICAGO'S"
the choice of CHAMPIONS for
Speed—Safety—Action, Write for
FREE BOOEK on Skates and
Games, Send 10¢ if you want beau-
tiful Gold i. Skate Ciub Pin.

CHICAGO ROLLER SKATE CO.
4414 W. Lake St., Chicago, L

Quality Rink and
Sidewalk Roller
Skntea for 58 yeurs.

ACTUAL SIZE

“'"'i:; MODEL BUILDERS—ATTENTION!
oy Champion has designed 3

\ spack plugs for model gas
engines which give the same

| ERAFION dependable performance as the

regular spark plugs, Sillmenc
scaled, Sillimanite insulator.,
Alloy needlepoine electrodes
for easy starting. One picce con-

struction.
—~—= CHAMPION
E L N R 900 Upton Ave.
Vo | %z | %51 | Toledo + Ohio

B | s | 1%

1§ GERSTNER Tool Chests

Aagure full protection for the good tools ef Machin-

fara and Toolmakers. Free Catalag.
GERSTHER TOOL l:HE!-“
441 Columbia 5t

a2:2.MOTOTOOL ,

100 TOOLS in ONE o

Grlinds, polishes, shamens, drills. onprayves

fovies Leme, oets cosis.  Jiapdiesd (ool b I.hl:' r
hame nr shop - use it dakly, Moto-Tels ars
wsed un precision jobs o fnclories,

27.000 R.P.M, Dremel Bigher speed Flll.wnli."l-
Cuilers . dﬂ(‘ﬂ Aner work. Moto-Tools have
wil-bess  (nil-aesbod) bBearings, bullt-ln  ooollng
s, balaneed armatures fa allminaie sihrnion.
Model One, with chack and Ls" eulien, only
L TN

Manter Mgdel ‘l‘wu heavier, more noworful,
wilth chick aml * ™ volleg, only 81650

10-DAY TRIAL T vour dr:lnr dors nol handle
Mo Tionoks, ordor direet o o

o mcnd meoney ondee or At

wen pay pestage if
. =end anly

1, pay postman balanoe plus pastage, nT,ﬂi'"

Telmation affers,

Apecing
DREMEL MFG. CO,, Dept, TIIL-C, Racine, Wis,
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{Continued from page 124A)

aircraft, automobiles, passengers and their
baggage, and shipments of plants, vegeta-
bles and nursery stock. They dispose of
contraband material and supervise fumi-
galion or other required treatment of cot=-
ton, broomecorn, seeds, plants and other
plant products,

A package recently received by Wash-
ington, D. C,, plant inspectors appeared, at
first glance, to consist of a number of heavy
magazines, But their weight was so out of
proportion to their size that the inspector
opened the “magazines.” He found many
bunches of contraband nursery stock,
alongside of which a couple of potatoes had
been packed to afford moeisture, Each dum-
my periodical was ingeniously made. A
few plants were loosely rolled into a
magazine, then plugs cut from a tightly
rolled magazine of similar appearance
were inserted in the open ends of the roll.
A wrapper was then pasted around the
completed package, making it look exactly
like an actual periodical ready for mailing.

Plant inspectors at the port of New York
not =o long ago were under orders to stop
the entry of all yams from Puerto Rico.
One day a Puerto Rican family, mother,
dad and baby, arrived on a steamship.
When their baggage was examined nothing
illegal was found and the family hastened
1o leave the vessel, So fast in fact, that the
officers became suspicious, the more so be-
cause the baby was keeping a strangle hold
on her doll. One of the inspectors grabbed
the doll from the tot and undresced it.
Picture his surprise when he found it
wasn't a doll at all, but one of the prohib-
ited yams.

Airplane travel between nations, espe-
clally now that transoceanic flights are
scheduled regularly, -ontinually ecarries
with it the possibili'’- of bringing in pests
which have not been known in this coun-
try. As long ago as 1929 when the Graf
Zeppelin madc her second trip to this
country, the federal inspectors found on
the plant material aboard the great airship,
twenty snocies of insects, six of which had
never veea found in this country.

Q[If you will send stemped, self-addressed
envelope to our Bureau of Information,
you will be given the name and address
of the manufacturer of or dealer in any
article described in this magazine.
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II'S MAIL COUPON MOoW"
| VON SCHRADER MFG. CO.,
103 Pl., Racine, Wis,
I Send at once (no obligation) your free booklet fllus-
I trating rug washer and telling how I can own my
I own permanent business ; how 1 can earn large profits
N I at prices below other methods: how I ean become
[ N ] ow '“ | can pay on casy terms.
ow N LI, oo v srar e sttt sme s s eramre e semsemsensmsantantn :
A
my BT - y
City State. \ =
usiness. s )
Would you like to “NEVER A COMPLAINT™
own a husmESs where it was possible to take C. J. Wright wrote, “Did §100 husiness in
in as much as $148 the first week, as did {7} (500 " HL"0F this business. Customers
L. A. Rowe in his new business? are more than satisfied because of the fine
We want more reputable, honest men. »:I!!:mnimnzk .iclrhht-u_u :Liln. htnd hEE‘H.{IJJ-ﬁEy:EI;IﬂIig
£ : the war ght in the home, so the
These men need not have any special expe- (ot N o out rugs and carpets.
rience or more than ordinary ability, but gpyvERYMACHINEGUARANTEED
To such n man we offer an epportunity to start in  heen manufactured since 1918 and are used
businese for himself. If you are that man you can by the United States Government and hy
make far above average profits in the rug washing many of the world's largest hotels. They
business—a high grade business all your own. are fully guarantesd.
NO SHOP NECESSARY EASY TERMS
The rug washer cleans rugs like new on the custom- ‘The complete equipment §s inexpenaive, A reason-
er's floor. Anyvone can run it.  Electricity does the A . .
work. A guick, thorough and highly efficient method .?,IE.‘”T::? u:-ixl:f.l:.{:#:"”
that removes dirt and grime, thuos bringing oot the you have Four own busl-
nuatural beauty of floor coverings., ness—one that s prof-
Thera are hundreds of costomers in your vicinity and ~ Btsble “E-;l "'M‘_"""']‘
nearky towns. The business ghould prow steadily, — ¥0U 8 be pro
tell others as well as giving you their work in the
future. Soom you ahould have a prosperous, money
making business. Send coupon for booklet explaining
everything.
PROFITS ENOUGH TO PAY FOR HOME [ i11]:01]'
Men take in §100 to §160 in & single week. R. E.
Traynor took in 256 in one day and nearly S300 in one w

Vleeli
I financially independent in a short time: and how I
six days with never a complaint.” That is
they must be honest and courteous. You take mo riak. These machines have
able down payment brings everything to
Bimply wash o few rugs or carpets. These costomers
manth. W. F. Drake took In $1E8 In three days and

$152 one Saturday lr:g}:t and Sunday. You, too, should
be able to enjoy a large income.

VON SCHRADER MFG. CO., 103 PL., RACINE, WIS.

ore -
4 ggr:'lm“” =4 Universal
-8
Work less Tractor Mane
B You plow, dise, cultivate, mow. haul, o . h|' Licid
belt work, for about 338 a day. Hafe, Write for Lo v ol Eneine Culaley
treuble-free long 1ife. Mew plow TifL, new iy T S s
roverse. Hundreds wsed. Save by buying
from maker. Two weeks irial. TFREE
entolog.  Write today,
PIONEER MFG. COMPANY

| 3 Deapt, V-31 West Allig, Wis,
SAVE M
and have 8 bettor dog. New low prices. This popular Fyr-Fyter has pro
EARN Ahipped direct from mill to you, AN needed STEADY INCOME during the pa
25 Ih B“E vitaming, mineralz and oller elements,
without l:t;'l WRITE Write for low prices amd full information. Wo nesd mors men 11
z THE DERWODOD MILL, Bax 1, Derwead, Marylaed i locking for & stear

”MAR\FEL-GUSH TRAILER PARTS

] LTHI%‘I: e

A Ee di-

Jerra equipment, (4} body
mnld.ln:ﬁ'-i-. tﬁ.l colplors. Also

:I'llEl‘l'-lll:ll‘l. stoves, lighting l:L'u-

thing ynu need  in

Hslln

i Ith Inl-
Writn to-

h!l{hl'l'll 1'!'"3 L.
eyt P e

- 'Immedmtedr'llr-rr. Ilu- pric-
nid 10c coln for 448-

mn:r: Nuestrated oxtolog.

Marvel Trailer Parts Co., 19020 Celestine Ave., Detroit, Mich.

o humdreds of ",
FYR-FYTER FACTORY, I:IeIL 10-

Soy you saw if in Popular Mechanics!
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“Grand Central” of the Airways

{Continued from Colorata Section)

strings indicate [ourteen-passenger day
planes. The various strings trace the move-
ments of the fagships from their base sta-
tions to wvarious destinations according to
the schedule of operations at a given time,

TWA has an ingenious and concentrated
control unit about the size of an office
switchboard which performs around 300
separate electrical tasks. In addition to six
transmitters and seven receivers near the
field, TWA has two auxiliary transmitters
at Newark. United, Eastern, Canadian Co-
lonial and Pan American all have their
individual facilities.

Aside from the elaborate radio set-up,
landing and take-off are rendered compar-
atively simple and definitely foolproof by
lights and a network of four broad, white
runways ranging in length from 3,500 to
6,000 feet and from 150 to 200 feet in width,
one of which is in line with the field's di-
rectional beam, permitting blind landings
by instruments. These runways are con-
nected with each other and the Interna-
tional Terminal or seaplane base which is
a part of the field, by a web of intersecting
concrete strips so arranged that the craft
may speed into the particular runway
made most desirable by the current winds.
The lights are a scientific accomplishment
in themselves and their number and power
may be judged by the fact that they con-
sume enough kilowatts to illuminate 600 or
T00 miles of city streets.

Above the control tower is the most pow-
erful airport beacon in the United States,
a shaft delivering 13,300,000 candlepower
and revolving six times a minute. Togeth-
er with most of the thousands of red, green,
blue, white and yellow bulbs, this beacon
is operated from the control tower.

Many lights, however, are self-operat-
ing, like the four large red globes which
warn night fliers of a 125-foot standpipe
two miles from the field. An electric-eye
device turns on these lights outlining the
hazard at the approach of darkness or on
the descent of a thick fog. In daylight and
in elear weather, it switches the cirecuit off.
Also it keeps a record of everything it does.

Lines of red neon lights stretching 3,000
feet on posts point the way toward the run-
way which divides the field southwest by
northeast, enabling a pilot to orient him-
self. An electric “sock” in the shape of an
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arrow, strung with red bulbs, gives him
wind direetion at night and automatically
registers its findings in the control room.
The apron is banked with powerful flood-
lights, taxi lights guide a plane on ground
to the proper runway and the field itself is
rimmed by eighty-five boundary globes,
hooked up on two circuits so that failure
of one set of alternate lights would leave
the others burning,

The hangars, seven for land planes and
one for seaplanes, each larger than Madi-
son Square Garden and big enough to hold
a football game, crowd and all, are bril-
liantly lighted and each contributes illu-
mination to the near-by portion of the
field. Often far into the night in these
structures—so gigantic they have twenty-
five-ton doors—overalled crews groom the
liners for their journeys. There are half a
dozen or more mechanics for each man
who flies, and in addition there are radio
wizards, propeller experts, brake special-
ists, instrument repairmen, painters, car-
penters, upholsterers and a host of other
men who keep the ships in shape.

In these hangars and the offices of the
metropolitan airport is a community of
workers with almost a single interest, av-
iation. They talk it, study it, practice it—
almost all thinking beyond their job, puz-
zling out an angle that will advance the
cause of their avaecation. Their general
aim, according to Chief Engineer Meehan,
is to leave nothing to the human mind that
can be done by a mechanism.

Hundreds of devices are thought up and
tested: like Pan American’s concealed
scales which tattle on fat people without
their knowledge while they are chatting
with a clerk; like the thermocouple unit
which takes the temperature of a motor
and reveals its ailment; like the stetho-
scope which counts an engine's heart beats,
or the “bump-o-graph” which registers the
turbulence of the air during flight, or the
magnetic flux machine which reveals met-
al faults too =mall for the eye to see. Each
is contributing toward the advancement of
flight.

None, however, is likely to equal the
bright idea of setting a huge flying field
right down in the middle of a great city so
that airplanes could become as familiar to
cliff dwellers as are birds to a farmer.
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hut here is one worry you can avoid

The jolt to your wife's prized antique chair
when Uncle Henry sits down is nothing
compared with the pounding road shocks
constantly transmitted to the chassis parts
of your car. You can’t save your chair but
YOu can save your car—

Save it from premature wear of "king
pins" which causes "wheel shimmy" —save
it from wear that causes rattles and other
chassis troubles.

ﬂust drive in where you see the red and
white sign "Let Us Marfak Your Car” and
get Texaco's famous 40-Point Chassis
Lubrication Service from a trained expert.

Marfak lubricant is different. It is made
of sEecia[ highly refined hea?-hadied oils.
Sticks to its job, outlasts ordinary grease.
That's why it's the choice of leading bus
lines—and your best way to avoid lubrica-
tion worries.

TEXACO DEALERS INVITE YOU TO ENJOY

@ FRED ALLEM in a full-hour program every
; % Wednesday night. CBS, 9:00 E.5.T., B:00
O cST, 1000 MST. 9:00 PS.T.
METROPOLITAN OPERA every Saturday after-

noon, MNBC. See local newspaper for time and
station.

TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GDOD DEALERS

MARCH, 1941
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THIS EASY ELECTRIC WAY',

¥

Change the toughest
job in your shop into
minutes of effortless
pleasure with the Hew

Z snl"”w Wj& '

M
gttt 5%
_gls M- You'll be prowd of the sstin-
Emooth, professional Soaieh

Fou will produce with
ZEPHYRPLANE JR.—easler apd faster—and you'll get
more  pleasure ot of your work whea Fou eliminote the
tiresome job of hamdl-sanding. BEasy (o handle—welighs only
@Y% b, perfectly balameed for uniform pressure on the
entire saanding surface. Never any ripples, ridzes or sccatches,
Lieal for wood or metal. Link-belt drive. Toush eontrol lever
makes belt-changing easy. Works from any light socket.

SKILSAW, INC., 4779 Winnemac Ave., Chicago

SSEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S
..O0R WRITE US TODAY FOR FULL INFORMATION!
-"-'_—-—'——-—_____

60 POWER TELESCOPE . .. 5919

VARIABLE EYEFIECE 20X —40X—G0X

H E Thréa 'ﬁ;nl-unblbtpijhlr :-T 3 diMaront magnifications. 20

power for ultra-bright Images with 40 and 60 power for

extrn long range. Quarnntosd to hring distant ol jects,

Trigrla, limrl-i events, ships, moon, stars, 1
:i‘;n:u G0 times as

e

nnywhere near the e -
1'nluf in length. Muliiple lens sraben). 30 mm. objestive |mr. 1:_'. moctians ';
naluded lor using as 6 compound 4 bins sicfoseops, Amerbeam mwle  Pros
menk pesrmntosd.  Wa pay the postege. Only 32,10,

WMECOPE CO., Dept. 43, § W. ITth 5L, Mew York, M. Y.

ENLARGEMENTS

mm.:h:ﬁ?u oi borra? m'lﬂl'l'ﬂ_ ¢

S e

doal-0, 148 West T3rd St., Mew York ity SIZE

_.-:-'I J_ L
"FISHING DIGEST

B Just out—new 1941 edition! Digest
l' of the year's best articles on fishing.

E # 100 pages of facts, fiction, thrills. In-
cludes chart of world's record catches.

Also information on outboard motors, Sent free! Write
JOHNSON MOTORS, 1211 Pershing Road, Waukegan, 1.
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Combatting the Rat Menace
(Continued from page 414}

by placing about one-half teaspoonful of
bait, composed of red squill poison and
meat, fruit or vegetables into a paper nap-
kin and twisting the ends. It is small
enough to be carried into rodent harbor-
ages, resulting in the destruction of thou-
sands of rodents. Squill is a powder made
from a kind of sea onion native to the
Mediterranean countries. Our government
regards it as superior to phosphorus, ar-
seniec, barium carbonate and strychnine as
a large-secale raticide because unlike the
other poisons, it is relatively harmless if
eaten by humans, pets or domestic animals.

During the past several years the Bu-
reau of Biological Survey, now the Fish
and Wildlife Service, and the Public Health
Service have assisted in more than 150 co-
operative county, city and town eradica-
tion campaigns in all sections of the coun-
try in which over 800,000 pounds of squill
bait were used, in addition to 400,000 traps.
It is officially estimated that not less than
8,000,000 rats have been destroyed.

A novel plan now in operation in Texas
for poisoning redents on a wholesale scale
has the cooperation of eighteen towns and
villages in the Galveston district. Thou-
sands of citizens are assisting and the
chamber of commerce is in charge. Citi-
zens pay twenty-five cents per package of
twenty-five separate poison baits made of
squill; meantime, all the main rat harbor-
ages in the city are being located, studied
and destroyed. Today the local health de-
partments urge all citizens of the Galves-
ton region to keep their premises clean of
garbage, and businessmen to have their
buildings ratproofed. Ratproofing can be
done cheaply, at an average of around five
dollars a building and the economie and
health savings therefrom are tremendous,
the authorities emphasize,

The Public Health Service maintains fu-
migation crews at each American port. If
the port of origin of an incoming ship is an
area in which an epidemic is known, the
vessel is fumigated. Its hold is covered
with pcanvas and the crevices in the door
are zealed to make it airtight. Porous disks
containing hvdroevanie gas are distributed
throughout the ship. The lethal properties
of this acid make it necessary for fumiga-
tors to don gas masks in their work. In this

POPULAR MECHANICS



connection three new pieces of equipment
have been developed in recent months.
One is a hand pump which forces the gas
into the tiniest rat harborages. It can be
operated by one man. The second is a
foot-pump that operates in somewhat sim-
ilar fashion. The other apparatus i a more
efficient type of gas mask that protects the
fumigator against the fumes.

Federal experts urge that all household-
ers, hotel and apartment house owners take
such important steps as covering garbage
cans, cleaning alleys and destroying rat
paths to and from their nests to places
where their food iz found. Cellars in farm
and home should have floors of concrete.
Holes in walls around water or sewer pipes
should be filled with concrete to the full
width of the wall. Cellar windows must be
sereened with heavy wire netting of one-
quarter-inch net, for mice can easily pen-
etrate the larger size neiting.

Keeping food from rats is important.
Provisions, flour, seed and grain always
should be kept in wire-covered boxes.
Plastering of a stone or brick wall in a cel-
lar or compartment is desirable, for this
makes it too smooth for the rat to climb.
Rodents may be kept from traversing the
top of the cellar wall by a tin barrier, clos=-
ing the spaces between two joists that rest
on the wall,
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 Glycerin Made from Petroleum
-:{ to Avert Shortage in War

== During the first world war, the price of
w glycerin rose to seventy cents a pound, but
“—now ample supplies of this important war
¥ material at a reasonable price are assured
by discovery of a process for making glyc-
erin from petroleum. While it is a base for
explosives, in peacetime glycerin is used
largely in the manufacture of varnishes
and lacquers, as well as for impregnating

- materials like Cellophane and parchment,
% and in processing tobacco. Glycerin has
been made as a by-product of soap and the
t splitting industries, and its price has
een extremely erratic, Huctuating from
J ten to thiriy-two cents a pound in the last
4 twenty years. With: the new method of
= production it is believed that the price will
“Jdremain more stable irrespective of the de-
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SENSATIONAL NEW
HEARING AID

7z RAVOX

FREETRIAL « SEND NO MONEY

Buﬂtmmﬂmmnm les by America’s oldest maker

of fine radios for the ml.-—uécmth Radio Corpora=
tion—this is your guarantes, Through its amazing
acoustical properlies Zenith Ravox helps restore
the world of natural sound to the hard of heacing.
One user hears song of robin for frst Lime in years
adjustable volume and frequency controlsareon
mr-r.s: e of case, Frequency control gives £
amplification at ircr:utnt'f w*h:ﬁ. :c-':l'- 29 50
o Enveicel Florany of Amesies
on Physica l.-r'~||:3|" of American
Medical Assoctation. IMTEHIEE
Only Zenith engineering and mass production pe
it Lhis enormous value, Operates on elﬁcr_m;] hl:
line, saving dollars and battery costs, there
acting as an auxiliary unit to your wearable hl:,:lr-
ing macl, Il you are hard of hearing and responsible,
Wi 'Ll‘1._1.$l. you., Try Ravex for ten days with our
complimentis at no cost whatever to you. Easy
payment plan if you decide 1o keep it

Miss Elizabeth Kelsey, Ravox Division

Zenith Radio Corporation

680 North Michigan Avenue, Chicago, Ilinois
Without UHIR'I.I.IU‘TI gend me nlofmation con-

CECTRINE free home Lrial.

USER AGENTS WANTED pu.3-41

— AWARD'S CAMERA BOOK
?‘A will save YOU money! l||

Frlus SIII'IG for Terms or Cash
“'rock bottom™ on every fine

| dundhelu M'ﬁ‘..:.?‘.‘-’.‘."i.'.‘. . 3 Yo aibacan
FHEE

Write Now charie
ﬂ;@.ﬂw--*m.ﬁmﬁ:ﬁ
unmummn & C0,; Depts PM-141, CHICAGD;

EASY PROFITS IH PRINT SPRAYING

Paint walls, ceilings, ui. furniture, radlas
M heites

PISTOM TTPE i,

tors, machinery l'ul.l:n H. P, motor
TE0 Walt ﬂncw & AC umimu'im ¥ Gun,
:1. t|. s eiflu 1:m1 -di. iba. Fry BNy
rl, a.ﬂmlll'l.' wilh
e onty B L, L8 e anly BE5.50 lesh Mot
f. 0. b, Chirago, 85 Deposlt, Balance COD, or
SEE YOUR DEALER, Circuinr FREE.
fiol storted making money MOWE lﬁn‘m
[

ldeal Autematic Pum

Ih-pl. pnl‘:_m Washington Blvd., I'I.I:lIu, IMnols

MAKE MONEY

INDOSTRY NEEDS ARTISTS. Design ana
calor influence the sale of most things you buy.
Millions are spent yearly for 1II1|.dr-:llumr designs
aful cartoofs. If ¥ou aré lucky efough to have doiias
natural drawing ability, den't wasie your rare gift.
Train_yourself to do work for which natore fitted
you. You can do It in spares time—at homa—hy
slidying the same legsops which linve enabled our
mAny gradustes L0 eArn up to $53000 & year—some
EUEl anore,

Write us for Free Talent Test and Rook deseriblng
opportunitics, Glve age and cccupation.

3131-B FEDERAL SCHOOLS, Ine.

Federal Sehoals Bldg.. Minneapolis, Minn.
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RADIO'S

GREATEST

EVERYTHING IN
AT LOWEST PRICES!

You'll want this Great
—i’8 mi anly
Hest] ®laws Eversthing fn Ha
B MNew Radios! Feesl ™
Camera™ amd Umee

Raclie Cats

Returders; P hio

Flastle Bels: Worl
'III‘*IHI||||II|'| LS
celvers—all al Imieil ||| g

24 New Sbl-nll Systems! For ¢
Publle Adiress spplication—T (o T8
walls Xew fentures—lw prived Tline

Payueinta—I15 Day Trisl ONvp,

New Kits! Bufld sour own godio!
Learny and profit. Dewens of new
low-pogl, easy-to-huild Kite io se-
leet Frome==flnest circuil desipgns:
free Paris Lisis oo redquest—every-
thing ¥ou newd In rodle for every
bullding regulirement. Lep AL-
LIED help you—jest - ack us—
sou'll learn quickly.

RADIO

bl ERlguest bt tlw

CATALOG!

vary

-3 &
Ve s

15,000 Parts! The hlggest selec-
tion of quality parie in all radio.
Every leading make —complete
listings for every radla bullding
a&nd  servicing  requirement,  1f
Fou're Interestimd in Hadio, yoi
can’t &fford 10 be without the new
4] ALLIED Badio Catalog—ihe
reliable Guoide to Eversthiong in
Radio at the Lowesl Prices!

RADIO DICTIONARY

Modllog Llike it ever before—com-
plete, aulhoritalive, worlh many
times ihe price! Compilsd by
leading Radio authoriiles upier
ALLIED supervision, Gives con-
clse, ensy-to-understand  defini-
tions of all ke eommonly weeil
radio waords and rermms,

A UEust'" mE oy e b

f B33 W. Jaksom Bivd., Dept.

I Chicago. Ilinais

: [ Bend me your FREE 1041 Radlo Catalog,
C1 1 encloss 16 for Radio Dictlonary.

: O I eocluze 1o0e for Radio Builders’ Handlool,

: Nanze ..

:' Adldress.

I

1 Ciiy

o e v i e
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ALLIED RADIO '

LEARN
RADIOD!
GET THESE
GREAT bLLilG I-J:D;:' CaRw|
10c BOOKS

BUILDERS' HAMDBOOK
The most pepular and widely sold
Hadiopubl leatlon=—ALLIED" g own
valualle beginner's book on Ra-
dla, Tells how to select elrewins,
meald diagrams. buolld sets, ete
Fully illustrated. Eoey to undee-

stand, Order by conpon luc

below, It's yours for only..

GaCal

Broadcast Station ""Moving Day”’

{Continued from page 458)

and your particular set has a main tuning
knob on the zide of the receiver as in photo
A, vou will note a large setscrew in the
center of the knob, Loosen this screw a
turn or two with a screwdriver to throw
all present push-button settings out of
adjustment. Permit the set to warm up for
about 15 minutes. Now depress the first
butten to the left, which should correspond
with the highest frequency station marked
on the button. Hold the button down and
accurately tune that station in with the
main tuning knob. Now take your hand
off the knob and carefully release the but-
ton. Do the same thing with the next but-
ton and so on down the line to the last
button on the right. After all of the buttons
have been set, hold the main tuning knoh
firmly and tighten the setserew. This com-
pletes the job that anyone can do, as it is
no more diffieult than ordinary manual
tuning. In some heart-shaped cam systems
the individual cam is released by loosening
the push-button knobs themselves as in
photo B. In this system turn each of the
knobs slightly to the left. Then proceed as
before to depress the button and set the
main tuning dial to the station wanted. In
this case, however, the button iz tightened
while it is still held down.

The lever or rocker-plate systems, photo
C, are similar in adjustment to the heart-
shaped cam systems. In many cases, a set-
screw is located directly under the knob
and is easily accessible by merely pulling
off each knob. Turn each setscrew slightly
to the left to release settings. Then, with
button lever depressed with serewdriver,
tune in the station, and, with the button
lever still down, tighten the setserew and
proceed with the next station button.

To simplify the procedure of retuning a
push-button set for the new frequencies,
let us assume that you live in Chicago.
Your push-buttons are now set for WENR,
WBBM, WGN and WMA®Q: their frequen-
cies in the order given were 870 EK.C., 770
K.C., 720 K.C. and 670 K.C., respectively,
and you now want to retune them for
push-button operation on the new fre-
quencies, Referring to the frequency shift
table you will note that in this case it will
be necessary to reset only two buttons,
WENR to 890 E.C. and WBEM to 780 K.C.

POPULAR MECHANICS



Nﬂr full length STAMPED.IN SPRAY RAILS. Eliminote
make STARS speedier, sasler o hondle.
:}in‘ and stronger wi added welght. OHered
n cariop models, outboards with rocker keel, row-
bLoats, ing end resort boats. Alr chambers moke
them umsinkable. I'.ln:hpmnl' BOOME==M3 Wod 10 Fol——
ne upkeep cosl. Sturdy, lightwelghi,
STAR METAL BOAT + 183 Cottago Awe, Goshen, Ind,

FOR FREE CATALOG TODAY !

ANY PHOTO ENLARGED

Size 8 x 10 Inches or smaller If de=

sired. Same price for full length or E
bust form, groups, dm:llpﬂt. it
mlnmu, ete., or enlargementa of any
ﬂzroup pletara, Sa.h murn ol
nﬂiin photo guarnntesd 3 for51.00

SEND NO MONEY Eniganot (Lny e}

and within & week you will recelve your beawtll
lnh:rl:um-lm rn fudelsan, Fay postman &1c

Adde, pubiracis andd 'I!1.I.I.'Itl‘n'!|.ll up to ome billion. Weighs
—Hir 1.ni .I.hlnlulL‘I)‘/;

only 4 ocunces. Mot a b ru;mw

aecurate, wery fasf, Solls o

h‘hfnmr Hﬂﬂrﬂumnli‘cl “I‘ll:gqul.rla‘ul' I!!E I-EEH'I'S
sample offer and Money-Making Plan

VE-PO-AD, Dept. 214, 303 'I' Monres SL, Chizage

KINKADE EAHD EN THACTHH

and Power Lawnmower

A Practical Power Plow and Cultivator
for Gardeners, Suburbanites. Florists,
Truckers, Nurserymen, Fruit Growers ﬁ
y s = Easy Terms =4
American Farm Machine Co. ‘
1058 33rd Av. SE. Minneapolis, Ming.

OTTAWA to work for you,
PUTS TRISKE MONEY! Wood In, vunabla.
[igss more thas 10 men, Exiily op-
wrated. Falls tress—saws limba, Uss
- .'|.-‘| -nE"m Enr athes work,
B

1
W 10 TO 20 uﬁ.‘hn. o,
CORDS & DAY = 4127 Wood $4,, Ottawa,

extra prafl Tmau?h’q
with this

HOBART
WELDER"

Trial

in your shop on your
Own work fo prove it

SEND for complete diekils

Own this PROFIT
MAKER for only

20 MONTHLY

IT'S EASY TO GET BIG
FROFITS WITH HOBART
ARC WELDING EQUIPMENT

Recaase af hig J-r:-nu rmll:nd with the
Thohart 40-YVolt “SimpEll "t Are Welder
¥OU COn SLaFE A Bl lm:ume’ baeslness of
FOUT WL , . . with nlmost no invest-
menmt] Are weldoer pelees are the lawesg
In history, makiog it pessible for even
the =mallest shon to own one of theso
maney-makers. Exten it from a sin-
Ele jobv I8 often more than enoegh to
take care of the small manthly  pay-
ments. Are welding in todav's profit ops
portunity . . . t mias i1
Remate Camtrol. This 1= sn Emportant
feature jou mob st 1o exira cost with
Habwnrt. It Ivts you control wour weldor
from amy working poing, Savea time,
temper and ellminates the need for n
lizlper o averhead or concealod wark.
Exsy o Onerate. “f.'lhnrt Welders have
ﬁ'lmnllfbm!” e This menns
fastor walding— 'F'l“h the Tight current
for every job. Hobart (s S50 =lmplified]
that any one of vour men con weld
ansily and successfully,
GOy Extra Capacily over ald stvle 98-
Volt Welders . . . necoranry for weldis
with the new eonted rods. Antomatic
resctancs lota won handle gkt woelder
wark without tosing the are.
“Pays-for-l3slf* Terms, You can try
this complete Hobart Welder in vour
:lr:i"l‘?l J'h;'l' for I.E litseral trial o prove
extra carnlngs and savings obtaln-
able with this improved wejder mahia
il ensy foF wou to own 8 Halael with
rrucltically no cash outiny,

s 1) FEEE TRAILER PARTS CATALOG

Vo'l &ave 50U TANEY Oh—axlen, springs, wheels,

mumrn. wipdows, slaks, mtrrﬂpum , brnhv
| Tetrl permtorn, I:lﬂLl. Jnmnu inelde and uul
IHTI"l:Hl Turnitu VETYL 'i' el dil
l:'l:l'l.l.II.'I:‘IDrlIfr.h Hﬁ IG'N‘AI. Tﬂﬂll.l. UI’HENT
. Bu BOTH Kar-A-Yan I1|:||l:|r|q-n Tne.
Bapt, P, !ﬂ.‘.ﬂ tni-n;rnlnnwn i

Camplats Plana and
Hwilding Inetructions, Jie

CATCH FISH!
fé"p mnrmn-:l-l. =la, q:nk ll.ull:r-li o
.[f’o Wire Trani ..1

'ﬁf’:.'ﬁ': o 270 SRS thad when 8 T ghves vl sen

im. 31
Lures, nad othar spersaltie. WAltan Sumsiy Cov "“'”‘“‘ﬁ;;ﬂ.‘"‘;ﬁ"ﬁi‘.m.

W lwankes, Wis,

Build YourDwn
Arc Welder with

above Hobart unit

SAVES YoU
*300 '500

———— ECONOMICAL HOEART
s | A C. ARC WELDER

| Kow o fan get all the ndvans
tages of tho finest nre welding
mt low econt] This mirw welder
lots wour handle =14
Joba with far more profit on roees
;Emr nnd ﬂlmu! Jab ahom worlk,
L0 0] ensy 10 owni
mnomlﬂ: Lo |I:m Camaes
= | compinte with BIl Secessorine,
electrodes amdl Enstructions for
I uae, Aek for LHeeeal irial. Qulck-
Iy piyA for itself on
= liver nmmhl_v s $1’25ﬂ-
monis af . s

}}us MAG'C Dlsc
HEATS WATER/

PAYS
UP TO

173% &0 Second Demonstration
PROFIT Every home can afford this

low cost, new improved elec
tric water hedater that uses an amazin 174 prn
ciple to heat water I.L|.'|1.u|.|"|.' Just plug into
light socket. Sells itself on minute demonstra- =
tion. No risk, SAMPLE OFFER. Write at once for details,

THE LUX COMPANY

Dept. H-185 Elkhart, Indiana
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HOBART £/t

HOBART BRODS. CO., Box M-31, Troy, Ohio

Tell mo more aboul-—

O Building My Own O Commlete Gas
Pomable Welder Lagine Drive

O Electric Drive O Send FREE Bool on ‘“Mew
Wildor Profits lin Are Welding**

I o e e R S s e

T L P e

Interested in [0 LIBERAL TERIAL, 0O EASY TERMS

Bay pou sew if in Popular Mechonics!
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ot vy THRILL of

/ Ma’ & WW&?&%

Get the THRILL of buoilding it yourself!
There's a lot of he-man thrill in a shor-wave
radio of your own. But the biggest thrill is
putting this magic Voice-of-the-World 10-
gether YOURSELF. Our new FREE radio
catalog Mo, B2 features a wide selection of
Build-it-Yourself kits and items designed 1o
make that thrill come true. But that's not all.
This 196 page book alsp contains thou-
sands af other items — tubes, sccemsories —
ﬂ.-try!hing you need in radio, And at n!.l.‘
money-saving prices. Don't miss it!

WORLD'S FINEST RADIO
CATALOG FREE!
Why wait? Begin now lo save on everyifing

you meed in radio. This catalog points the
way. Mail the conpon for ,-n:-r FREE copy.

Lo % s

I------- --.-
LAFAYETTE RADIO CORP. i
Dlpl‘ TSI =901 'W. Jﬂ:ﬁﬂlﬂrﬂhnﬂgﬂ,ll

B or =100 Sicth Ave., Mew York, M. Y.

B Fleasa Ruzh FREE Catalog Me. 82.
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ONAN ELECTRIC PLANTS

ALTERHATING AND DIRECT CURRENT

i Cury s mwer Lanes, Tor FARMS
=) II| FLA, VTHER, III-.|I1 BUILINGS
Clperate Laglits, Radis, Moters, All Appliadens

Wiewd 8 STOCKE SIOOELS — 18 o W60 Warm

e and Sell- Srartimg. 9 sp
Sligyend — DOMPLETE

THOUSANDS [N USE N ALL PARTS
OF THE WORLD

Wl Tor Cosmplets Dutsile

D.W. ONAN & SONS

I05S Rayalsien Avenws - MINSLAPGLIS, MINN

MEA DY fue GPFERATION

e
Mans
i e ke and
Prlans mnd Paris Wit

..... tow matisdnr
Plllulll =]

Wa
{18 Worth "

HERE | AM!
To Fix That Broken Chair

., Chicsgs

epilred with Ragers
Eelln 10
rex swly, or

wrralibi'y gEromp ‘! oy 1o apply.
and u'p [ tsha, faf & chn ol ||'|r||wp,rl-
pend 10c for full sxe jar plus

Eiving naw ideas, new plang
articbim=Tiew 040 pete of lres [|||.|e
akso avallable —wiite Depl. A=

ROGER
OLE DOC. "GLUEKY" 5 GLUE, GLOUCESTER, MASS

ROGERS

“A TOMN OF STREMGTH IM EVERY DROP"

Little Giant A.C.-D.C. Super Five

{Continued trom page 457)

position shown in photo B and is fas-
tened to the base by means of two short
machine screws. Flexible leads to the loop
antenna should be long enough to enable
the builder to mount the loop in the top of
the cabinet as shown in photo A. Although
good distant reception is possible with the
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loop mounted in this position, greater sen-
sitivity and range can be obtained by bolt-
ing the loop on 2-in. bushings out from the
rear of the cabinet, in a vertical position.
All leads to the type DX LF. transform-
erz and oscillator coil follow standard color
eode, and there are only two connections to
make to the DX No. 2125 flat-type antenna
loop. The tuning condenser iz a counter-
clockwise type with trimmers, and is
mounted direetly on the metal base. A de-
{Continued to page 138A)
POPULAR MECHANICS



How To Choose
New Power lools

Vital Points to Look for in Selecting
Power Tools That Will Give You Many
Years of Accurate, Satisfactory Service

In all motor-driven tools there are “built-in" features, not
visible to the naked eye, that determine how much real
machine value you are getting. In all Delta tools, these extra
quality points are present. In selecting new tools for your

shop—make sure you are getting such features as:
1 PRE-LOADING OF BALL BEARINGE—As used in Delta
* tools, pre-loading of ball bearings puts a definite amount
of pressure on the bearing races so that the ball bearings ride
against both of the races all of the time—thus making it
impossible for the bearing or the shaft in which it revolves
to run out of true.
2 DYHAMIC BALANCING — Superior to ordinary static
* balancing of revolving parts. Done with special delicate
electrical apparatus, it locates and correcis all heavy spots—
50 that the revolving part is in perfect balance.
3 PRECISION GRINDING—A special extra process, alter
* turning, that assures extra sccuracy and closer fit to
more exacting tolerances—that means more efficient, acciirate

service from your tools,

4 "ACME" THREADING—Another extra quality fea-
* ture used on many Delta machines—a more ex-

pensive flat face thread with a steeper groove—that

assures longer life and greater accuracy,

5 “DIAMOND BORING" of all bearing zeats insures
* a snug, tight fit so that the bearing iz always

held in perfect position making it impossible to shift

or come loose—another feature of accuracy.

Delta Drill Press is
7 Tools in One

Here is & 14" Dirill Press that performs eifficiently wood and
melal drilling, zanding, routing, mortising, shaping and
grinding. Every workshop can use this new versatile tool, It
takes drills up to 17/32" in diameter; also takes all standard
wood bits with 24" szhanks; and can be uwsed for boring
holes up to 2" with standard multi-spur bits, With proper
Delta attachments, this drill press becomes an  efficient
mortising machine, making square end mortises 147 ta 147
wide of any length—alzo sander, grinder, shaper and router.
Has many special features. For {ull details zee the latest
Delta Catalog.

MFG.
CO.

600-634 EAST VIENNA AVENUE
MILWAUKEE, WISCONSIN

DELT

MARCH, 1941

of Delta “Quality” wood and metal
working tools including Inthes, cire
cular sanws, band saws, jointers, scroll
sawa, shapers, sanders and drill
presses. (Also send for Project Book
No. 7 erowded with new projects,
ineluding working drawings, photo=
graphs and full instruetions.)

SEND FOR

GATALOG

-

DELTA MANUFACTURING COMPANY (Dept. AB41)
GOG34 K Vienna Avenuve, Milwaukes, Wis,

Gentlemen: Send me the latest Delta Catalog listing the com-
gtele live of Dwelta Lathes, Olrcnlar Saws, Band Baws, Jointers,
croil , Handers, and Dreill Presses,

O 1 enclose_10o Enumﬁa or enin) for which please send mo the
new Delts Project Book Mo, T,

[T N N e e
B T S g e
sa .. Btate




uND SYSTEMS \

i Zose Md’
Bryan Turner (Texas)
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WRONG ROAD BEARING

l'"”_l_ 2 EEILT-IN
’ E"'HF'FH"'HI]P
I.Ill] HHLEES VB e 2205
o XU WEAY :IMHELHE

P. 0. Box 246-D3 i Wil Kar Everlar

' REAL ENGINE VALUE

The €. H, . is a miniature gasoline engine
that really operates. Owver 15,000 sold in
the last wear. Now is your chanee to buy
the New Trmproved 1041 mende] kit for 4 05,
Absolutely complels with eoil, sondenser,
||I'|||.': istrietvons, ke, Che |.|.\ |. serewilriver
nesded, For boata, plancs, midget enrs, ete,
All pauris  puaranbe gl h|-|:|.|| -::-ll.ly 21—
"‘-kl.]'.lpl"! Collest ', 0. D, same day. Send
for FRER lite r.:uurr or fe for Jumbo calalog,

GHQ MOTORS, Dept. B, 4 East 21 St New York, N. Y.

LEARN TO SHOOT STRAIGHT WITH BENJAMIH

.lI'I I“I-rl -2

HARD
ACCURATE SHOOTING

WITH CHAMBERED AIR
Wit £88 use new moils] III.IAHIH.I.II MIFLES m’m «JTT

HAND PUMP anjyw for practics Hri [1]
H-llnﬂhnn-ﬂnlnh: hing, Inl.lnl wir.. bt lowest ll'hllt -

|HII Hﬂ-ﬂﬁ H'-I-lni 'l'ldlllllr'- na
il ar tn dinturls :'uur; ke - A M mar Fh’-ﬁ'.llr
Hamd Fu |nl|ll Ehoi I winh 1 Ib. Bhol 38.50;
ﬁhﬂi 177 or 22 I F10.00: BE 25 ﬂhntt‘;ah

&b ‘mem IHJI ol IIII.IA"IIF 'BEHIIIHE

B ﬂ..f..“‘“"’i-.'[..u. Whows U 5. A

Oondy 1 i TINY T

Tiﬂy Tim pqlrrrld h" tha famam Conti-
nesital Red Spal Enging it oy to awn—saty

fo operals snd sary an your pachalbesak,

And i yeu sre a doaler, you'll Find 4 sary ta

sell. Easily carried. Push button starking,

Automatic shut off. Heavy duby generaber,
¥ hour gas tank, YWrite foday,

COMTIMENTAL MOTORS CORPORATION
MUSKESOM, MICHISAN

{Continued from page 134A)

tailed list of the original materials used is
available from Popular Mechanics radio
department without charge. All parts are
easily available and inexpensive, but must
be of good quality for maximum results.
Use No, 18 hook-up wire with push-back
insulation and make all leads as short as
possible. If operating on a d.c. line supply,
it may be necessary to reverse the plug in
the wall socket for correct polarity. On a.c.
lines, reversing the plug will often elimi-
nate line hum.

To balance set outside the cabinet, place
loop in a vertical position, and tune in

EPEAKER GRILLE

DIAL PLATE
[sEE TEXT) ®

e TUMING
-"""_? kson
)

-TECTiIOM  WILLIME

fl’.LECI’. CORTROL o'l
DRI, SWLTE p romE

v s CONTROL

PAIDER

Edail.

MO, 2125

some station at about 1,500 k.c., or with
the ganged condenser plates about 7 out.
Turn the trimmer (Tr.) on the rear (Cz)
condenser section of the variable condens-
er with a small screwdriver until the sta-
tion is heard at maximum wvolume. Next
tune the set to a station at about 600 ke.,
and adjust the padder condenser screw
that extends through a small hole in the
top of the base, at the same time keeping
the station tuned in with the dial knob, un-
til the station comes in at the loudest vol-
ume. The oscillator section (C1) trimmer
(Tr.) should be set & turn from tight.
After the above operations are completed,
again tune in some weak station near 600
k.c. and adjust trimmers in tops of LF.
transformers for maximum wvolume. The
blueprint number for this article is R-288,
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Davylight Made to Order

{Continued from page 379)

from an electric light inside shines through
the window on the actor’s face. The imi-
tation candle has a stub of real candle on
top and the camera catches the flame of
this stub as well as the illumination that
the hidden light bulb provides. Wires from
a battery in the actor’s pocket are carried
up hiz sleeve.

Even on a partly darkened set the ordi-
nary ray of a flashlight is too dim to be
recorded, so when the script ealls for an
actor to use a flashlight the juicers build
a small but powerful are light inside the
case and the actor trails its wires behind
him as he walks across the room.

Lighting a ecigar or cigarette in the dark
is another piece of business that depends
on the electricians for its effect. The actor
holds a small electric light concealed in his
hand when he strikes the match. The light
dims and glows as he pulls, an electrician
out of camera range operating a rheostat
that controls the current.

Another hard one the juicers solved was
finding a way to create broken reflections
such as the rippling of water reflected on
the side of a boat or on the faces of actors
who are leaning over the rail. The way it
is done is to lay pieces of broken mirror
glass in the bottom of a shallow tank below
the actors, fill the tank with water, and
chine an are light on the mirrors. When
the water iz agitated the strong light that
iz reflected from the mirrors is broken up
and the shadows ripple and move just as
if they were reflections from small waves,

Arc lights fell into disfavor when sound
arrived because their sputtering noise was
picked up by the microphone. Incandes=
cent lights ranging up to ten kilowatts re-
placed them, but now the arc is coming
back hecause the use of fine-grain carbons
makes them silent and many directors like
the effect obtained when they are mixed
with softer lights. Less light is being used
today than ten years ago beeause the new
film emulsions are more sensitive,

If he can arrange it, a smart director
likes to film his outside secenes inside a
sound stage. It is sometimes better to build
a house inside a sound stage than to film it
out of doors. The reason is that on the
stage the director can control his lights and

{Continued to page 130A)
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IS YOUR CAR
PRE-477

- )

* 14mm and 18mm
10mm Ed:sunmﬂ-i.uﬂﬂﬂ
Edison was a pio- makes -
neer i develaping TYFE “‘,T' plug
this racing type 1o fit pre-"41 cars.
spark plug.

It so, modernize ifs power with Edison HC®
Spark Plugs.

Edison alone offers a plug to [it your car,
with all the gdvantages of the racing type
plug which car makers are rapidly cdopt-
ing. Edison HC Spark Plugs cool quicker:
give more power withou! motor “ping™ . . .
greater fuel economy . . . premium per-
lormance with reqgulor gos . . . longer life.
And they cosl no more. Replace with
Edizson HC Plugs —now.

LEAK-PROOF GASKET

j Only Edisen Spark Plugs
have the puh:hh!d ipun-on,
solid copper gatkel, always
perfectly centered. Assures

100%, cemprassion-tight. fit,

| #
L 1
i throughout entire life of
! : J plugs.

Edison-Splitdarf Corp. !
West Oronge, N. J. ‘

N~
HC SPARK PLUGS

137TA



I'M SO HAPPY NOW ¢

THAT CHARLES IS

DOING SO WELLIN HIS = ==
NEW BUSINESS

/TOOK IN*217
in 10 DAYS

WASHING WALLS

® Newly Invented machine washes walls 6
roand b-lh-r than by I il
I s R, W Want moos |JI1.|J o Klilllulll

'l'a als s
Ij-’l.r coEl T r I
| Yan Sch W

and  poSTEnnE :rul i

Easy Payments
It takes only s few dollar
o et started in this moneyr-
making prolession, No sx-
perisnoe necessary. Thea
total priee la e0 emall and
the paymenis so easy that
anynne with amhbhition
abould get siarted NOW,
SEND FOR FREE
INFORMATION

Thees la No Dbligation

MANUFACTURING CO.
ny Pl- Eacine. Wiscensin.

M AKE BIG MONEY .z HOME !
NEW INVENTION

5;:5&(&: by Brush

New, patented inve makes possible
big earnings AT HOME. Replate auto-
parte—ivorn articles ||1 homies, stores, hotela,
restaurants, etc., with 1 arkling, new
coat of metal—with ut:rn!oe of ]f;nlah Eaay,
Hll-'l'l 1-3. gquick. Genuine Gold, Silver, Nickel,

minm, ete, vcr;-:hmiqfu.rulah-:& Outfit
mlrlj.lil.ll.. ready for wse. o mhop reqguoired.
Clear from §2 to 85 an hourin lifetime busi-

Harold 3 ipen: T

Lnnilad w 840 job Lbe el !

day, x___:__f_

J. Cranston save: “T huva s o |
ral mia te start om | J N |

Eﬁ:dw. thanks o yoer
alp.™

Clyds Brandt writes: *1
mads § ﬂ-ﬂlu:m-lh'ltﬂm in
lia sobicod mrl got

I'I
A0 pax for my marking
R e Jagn

Aesa, Emall imvestment starts you in udu,cqs
Steady repeat. h-l.zl:l:une Ean pay for itself in
week., Send TODAY for FREE SAMPLE
and illustrated BOOKLET how voo can have
a life income from a business of YOUR OWN
built upon satisfied customers. Act at opecel
HAHNER ELECTRIC COMPANY

Wabash Ave,, Chicags, 111, Depi. 5-L

or Vapor bath, 118 de- I-
grees, inseven minwtes.

}T-: Roll up when nob in use, Complete jnelud-

SAMPLE and
BOOKLET

EXPFLAINE ALL

Take off surplus pounds—help break up colds—
get fit—keep At—with a PERSPIR-ATOR—the

new, FrlJ]'tiL1J1l=!. ateenmilined hath
ihiboiet for home ose, Turk-

ing cabinet, infrored electric heater, vap-
orizer, rubhber apron—only $9,05,

'“ DAY TIHA Peaitively puarantesd. Sent

pestpald upon  peceipt of
29 95—ar pay podtiman  £29.05 plus postage oo
dellvery, Try 10 dave in your own lome, 1f mog
satisfied, reiorn PERSPIR-ATOR, snd we will
] refund your 0,05

PERSPIR-ATOR MFG. COMPANY

Drept. 243, Taoledo, Ohio
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n MAZING FERFORMERS NEW
MONEY-MAKERS
E!FEL-GEARED PUIERENCH KIT=-T"&81"
LiPos ket Maching Shopi' " that Do the
work of %50 worth of Other tools
Amazingly Quicker, Better. ELasber!
s Mowol ALLDY Stoal-655
Stronger]! s NEW PLANT .. Hfﬁ'
Quadruplad Capacity.
& Mow hiave your Owe fuss
iness in o Mew Selling Caso. Full-thms mon
making $1.500 to 34,000 Yearly .. Parts
timors in proportion. We need Many Morg! |

FREE

Bottlo-Cap
D panor, ete,

Mall Your Address Today (on & post card wiil do) Got FREL— this
B-Edge End-%- l.n-lru Screw=driver and 101. Plclurn Manual of
Mechanics, with . . [User DMors: er, with . . IDISTRIEUTOR,
Territory, Domo. and SELLING Kit Ofers!

Aumican PutRbnch CORPYY 272513 2 B SMTEE0R
wa TDIIE ..50% [IFF
o
oz
5 o
<= :

e, Sovosnrons Ravig oo.

Jdeal HAS THE KITS FOR YOU! mﬁ
HUGE HOBBY CATALOG

COMPLETE MODEL KITS
RAILROADS = BOATS
AIRPLANES

IDEAL AEROFLAME E SUPFLY CO., INC.
26 'Waest 19th Street, NEW YORK

BUILD DUTCH WINDMILLS

'GHTHOUSES, LAWN FIGURES, LAWN GHAN

Jl-l-l‘i“* -y .[I.I.I'I'IF'I' YOUR GARDE
Modsl B30 WisdimHl 34 highe
Winem opetsto farmer a8 buckae. Blesprint.. ... L]
Madel 10 Windinli bazsgon styls, 40 high everall.

A bemudiul maodel. ]1|||I-rr|nt =5
Slgudal BE-200 L qhﬂnu- 40" high. Bineprint......
l:tqmlnruh'lr urdy Cags Cod Lawn Cheir. Bloapeind,
13 Attt Trellissa. Biuepring afl 13 |_|||Ir . blle
Special All Blusprints me i Har
anly $2.00. Rend 10 r.;n- ]I.Iulqrp“q Cwisbag.

“ilhier SR Sabafed Cuslzmen™

CRAFTEMAN'S MODEL CO.
mll M. 425t St Dupt. P-50, Mifesikes, Wis.

Madel **F*"
Tractor

1 or 2 H.P. Cultivati
S0=-200 e, minute, H
saving pewer turn. Trouhle-free, ("I:\'.rlll!lllli—
cul, =afle, Low factory price. E‘ﬂ:nrnntmj.
2 weeks trial. FHEE book—Write today.
FIONEER MFG. CO.

Wt Allls, Wi,

Your Own'

Cards, stationery, circulars, tags, labels, photo and
movie Hles |nr1w-wuul||inw Have money. Print for

Others, Good Prafit u v Flaimed Frinting biks Enos
toa, JURIGE ST nmlra’:u.- i awlity 316 o ..p_"?-,m |:,.:1ra¢ g
and all delaili "E

SAVE } o WELDING OUTFITS=

Eﬂﬂ- duty thdlncw Ouifita, S2A.73 to 860,047 Heavy-duiy Welds

light plowing, etc.,
h clenrnnog, Apant-

Dept. ZV-31

Ing Torches, B11.53: Shect Mets] & Alrplape Torches, $5.08:
Heavy-duty Are Welders, 85080 to $90.00: Regulators with
Ennges, S8 -, Ohda.

FLUORESCENT

FIXTURES — ALL KIND5 — FACTORY PRICES

Superior Machine Company, Hamilan,

Desk Lamp—34.80. Hench light, 40-watt—5§5.35. Com-
plete=with lamps. Radio Kits—3$3.95 up. Catolog—
FREE. MeoeGep Radio, F=23, Kansas Clty, Ma,
EUILD

vour GRANDFATHER CLOCK
Send 250 Tor Simple SHOP TESTED COPYRIGHTED BLUEFRINT.

TM- Simple Senilble Kod-- Kyt wav st thouszds bave. DIME hmE

LANE und Iill'f' E:"" HU-'T' ool pricing masy G=s bram ssicht
'lﬂll.t pebrle and baitery |u:-"m.¢m.n i In
nine bnlr-t alonial grandtather cuies aindl sk Wil
KUEMPEL I:HIMI H.Hlﬁ Ch., Bidg. 50, lilltllnlrlu. [P

Sy wouw gow it in Popular Mechanica!
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{Continued from page 137A)

shadows to the exact density he wants,
while outside the quality of the sunlight
may change and the shadows lengthen as
the scene is being recorded.

Even when they are shooting out of
doors few cameramen rely on the sun
alone. Large pieces of gauze suspended
overhead are used to reduce the sun's in-
tensity, reflecting boards are placed around
the actors to light up the shadows, and ar-
tificial lights ranging from baby spots to
sun ares are turned on to help achieve the
same quality of effeet that the cameraman

can obtain indoors. J
; |u' 44

; { -
Keeping Ahead of the Joneses
{Continued from page 363)

six panes top and bottom. One pane in the
bottom section slides up so the arm may
be thrust outside. The other type has a
sash within a sash in the top section| and
the interior sash can be pivoted, again
leaving the arm room to reach out, \

Venetian blinds have come down from
the luxury level and may be bought for
two dollars a window, made of heavy card-
board, reinforced with wood strips. They
can be washed and neither rain nor sun
will harm their finish. Tape which holds
the =lats need not be replaced when soiled.
New decorated tapes come with clips to

fasten over old tapes.

Furniture is feeling the urge toward
change. A modernistic end table, shaped
like a U laid sideways, can be used to hold
a typewriter for a writer who prefers the
ease of an upholstered armchair. What
appears to be a graceful desk becomes a
sewing machine when opened, Tables fold
into the walls of tiny, city apartments.

Natural wood and novelty finishes are
being photographed upon furniture sur-
faces. Covering picture frames, lamp
shades, wastebaskets and table tops with
textiles zippered on is becoming a fad. The
number and variety of tables, chairs, win-
dow seats, divans and eabinets which can
be whisked into beds at night is growing
steadily.

In the bedrooms, doors are wallpapered
to increase the apparent size of the room,
closet shelves are lined with quilting and
leather, and window draperies are looped
through rings on each top corner so that

{Continued to page 140A)
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Take the word of a
swift-growing army of
kean fishermen thae
fishing's more fun with
a FOUR! More fun
getting to choicest fish-
ing spots, with Evin-
rude's matchless Four-
cylinder smoothness
and thrilling power
flow to speed you en
your way. JMore fun,
with a Four’s respon.
giveness, slow trolling
speed, and eager seaet-
ing ease. More fun, too, with such features as twist-grip
throttle eontrel . . . propeller-protection elutch . . .
Pilot steering . . . @ Enst of other features!

NOW, FOR AS LITTLE AS $122.50 you can enjoy
Four-cylinder performance! Four great “'Fours™ to choose
from — and five other models, including the famed
Sportsman and Spertwin, now with full reverse. Wisie
your Evinrude dealer — you'll find his name in your
classified telephone directory under "Outboard Mators™.
Catalog Free, Address EVINRUDE MOTORS,
4631 Morth 29th Street, Milwaukee, Wisconsin.

Evinrude Motors of Canada, Peterbore, Canada

WRITE FOR FREE CATALOG

Beautifully illusteared Evinrude catalog,
alsa caralog of 6 Elto models priced as low
as §26.490 . . . handy Boat-and - Moter
Selecror . - . and Bosr Guide of Leading
Builders — All FREE. Weite today.

All Prices F. O, B, Factory. Easy
Time Payments Available.
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{Continued from page 138A)

one piece of material covers both sides of
a window and hangs gracefully across the .
top. Curtain rods are made in zigzag sec- -
tions so curtains will fall into pleats. :
In the kitchen, tables can be hooked onto
the sink when in use and folded up for
concealment in wall or cabinet. Electrie
dishwashers on wheels can be rolled from
sink to closet. Garbage receptacles made -
of waterproof paper can be discarded; foot
pedals open and close them. New stoves-
have control panels as elaborate as autos.
A two-foot rubber clothesline with rust-

proof hooks stretghes e':gtlt %f:t when de- .
sired. A ne'” ng tape & Ironed

onto a torn sheet

e it hardly shows.
Plastic shelf edging can be wiped clean and ~
lasts indefinitely. Kitchen doors are glass
paneled to eliminate dangerous collisions.™
A cireular food bar has been devised for-
large kitchens so most operations like <.

how to do a frst-class lathe-

SEND FOR

this INustrated
28-page book —

FREE

#® Tells how to
chooze, use and
toke care of
files. Interesting
and Infarmotive.

ﬂli.lil_gi' job. . . . The best wax
to h

¢ aluminum. . . . How "

to combat abrasive action
of hard chrominm and nickel
alloy in filing stainless steel.;

Through an acquaintance
with Nicholson or Black 13-
amond special-purpose files,”
}"l.'ll.‘l“ﬂ know the answers to
the above and many more
ﬂli:lg pruillcmn which COTNE
ug: i the modern machine
shop, airplane, automaobile,
or other industrial plant,

So important has liling be-
eome in industrial prodise-
tion that the mechanic who
knows The right file for the
Jolr iz a Yaluatlﬂ man. Mill-
Bllppl}' ani hardware honses
carry many of the 3000 kinds,
gizes and cuts of Gles madg
by the world’s largest file
manufacturer under the
ruarantes of Twelve perfece
ﬁ&vs in every dozen.

NICHOLSON
FILES <=

=]

< (0.5 A

MADE B4 U5 A,
FOR EVERY PURPOSE

—— ——— —— ——— ——

NICHOLSON FILE CD., 22 Acorn St Providence, R.1.. U.5.A.
falmy Conadien Plont, Perd Hopd, Ont )

Send me fres book, A File for Evory Purpose.”

Nearme_ .
Address
140A
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mixing, kneading, toasting and percolating”
may be done without taking more than a

step or two. It is also arranged so that dad.
can cook his breakfast when the family is ™
away without moving from a swivel chair _
on rollers. The ingredients and cooking
equipment for his breakfast read from left

to right around the circle.

In the hathroom, shower hooks come in
bright-colored plastics. Wide edges on
hathtubs make ecomfortable seats while,
dressing. Clay is replacing iron as bathtub *
material and it has a glasslike finish. A
new cabinet contains a heating element to
keep-the room warm in the winter and to
dry out wet towels and washrags. In the
summer it is a storage receptacle for lin-
ens. Bathroom linen closets have glass
doors and plastie index tahs for shelves so
that the number of sheets, towels, ete., on
hand may be determined at a glance.

Shower curtains are coming equipped
with little chromium-plated magnets which,
attached to the bottom are attracted to the
tub, thus holding the wet curtain away
from the body. And to eap it all, the new
bathtubs come snugly covered in overcoats
of scuffproof, acidproof and waterproof
material so that they cannot be damaged
in delivery. After installation, the over-
coat peels off and there is the new tub,
sparkling and clean without a scratch.

Indeed, the revolutionary spirit of change
will be knocking at everyone’s door this
spring.
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sharpe

on the |1

ping lawam

EM.

The Ideal Lawnmower Sharpener offers you an upPor-
t.u.ru!._-i- to make MORE money in your spare time.
t will even bulld up a permanent business for

you. Every home is a prospect for business, yoar after
year. The Ideal Lownmower Bharpener is a machine
that grinds all makes of lnwnmowers in 15 to 20 min-
utes. The usual charge, 31.00 to $1.50 per mower.
Easy and aimgle to operate, Just plug into & light
accket in your basement or garage, and you're on the
road to suceess. When lawnmowers are sharpened on
the Idenl, they run like new. Every & ustomer is antis-
ed. G. A. Blanchard, Mass,, writes, "L sharpened 300
mowers in two months.'” Walter Hoth, Mich., writes:
“I bought my Ideal in May 1939 and Ehnrpeued
867 mowers that year, and 803 mowers in eight
months of 180" Howsrd Hellen, Wlinn., :
writen: "I sharpened 745 lawnmowers, sold 60 ¢
used mowers mnd g]roaunl:l £1,000,00 from Apr. 5
to Bept, 15."" The [deal Lawnmower Sharpener
is heavily constructed snd will last for many
vears. It is designed to sharpen all reel knivea
nnd straight blades accurately. Write today for
the book that tells you HOW wyou can earn
MORE money and establish s PERMANENT
busineas with the Ideal Lawnmower Sharpener.

THE FATE-ROOT-HEATH CO.
341 Bell Street Plymouth, 0,

SIMPLE! FAST! EASY TO OPERATE!

FREE BOOK TELLS HOW!
SEND
YOUR COPY

POST CARD FOR

"GRINDS MOWERS IN
15 TO 20 MINUTES

i

Free

;jt‘.atalog

i % Ready Murch 1

Fully 1Nustrated, showing special
footwear and ciohing for fisher-
¢ men apd campers,
| fishing tackle.

L. L. Bean, Inc.

38 Maln Sireet
T!uupurt. Muaine

Mrs. Fisning mnd Camping Specialties

EW Grinding AlTnthmen’r

For 8" to 16" Metal Lathes, Build it ‘I'q‘l'nll.
J1, e s S sl cas s Yok

mnid nmegr Indl:il ;

alsa special

=

las bath 5
ﬂ.nur-tl-u i M irror sy o
ealnay, pilabaRd, hul.r-wl shafes. hmrd or -un_ ﬁﬂk
niémry, ﬂh.'l.rplu reamery, malling  cwiléri DQIH ll'-“ll"lﬂ
Eam.. mpu p-h:'n-r scoces of other usss, for homs work-
. machina shope.  Weite for PREE flustrated
{uluf:r' !I-" !nﬂ Tnfarmagian

Huron Mll-lllhi.ﬁ Tool Co., Dept. B-1. Yale, Mich.

/7 PINS 30¢, +* RINGS 13

Clpee pina, club pins, rings and rmblfrm.
Finext quality. Ressonable prices from 3 wp.
Write today for owr sitractive, fres catalog.

I Dept.H, METAL ARTS CO.. Inc., Rochavter, MY,

soch ' Use Your Bench Saw for Jeinting
cu= and Cutting Mouldings

= ATTACH THESE BIX INCH TOOL 8TEETL
w1 CUTTERS 1IN PLACE OF 8AW CUT DE-
qﬁi BIGONS BHUOWHN AND MARY "!"""C'l"-
AMoulding Cutters A1* 51.25, A1l0" S1.50.
105" Jointing Cuttera 117 S1.25, Hl'f" 51.58.
o Giroove Cutters O or I 4%, }-"' 51.-?5
Ench, Cove aml Qunhrﬂ!l“ﬂfl | IlII 's1.2
@' Ell4* (MAKES 3,7 ETOUK) 150,
ATATE SIZE TI'EIT_E. FMOSTTAID

14" Jahn A, Sandstrom, Box 317, Stow, N Y.
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All popular models, convas covered, Light, swift, safe,

Btrong durable. Many colos combinations.

Fowboals
542
and up

Most complete line ever offered, at real money-saving

prices,

Outboard
Buats

THOMPSDON BOATS HAVE FULL LENGTH SPRAY
RAILS. KEEF PASSENGERS PERFECTLY
DRY AT HIGH SPEEDS
ALS0 SAIL BOATS — Todoy's six most popiilar models
Ulfm pie, Snipe, Comet, Mational, Sea Guil, and Light-
ning. Complets with ﬂil.. rn:ut and ni:si_llu: at bow mioney -
l:l."-l'll:l.l DriCEs . <+ « FFTilE hompraen Cabalog,

THﬂIIFEDH‘ EH'DTHEE$ ‘Bﬂﬂ-T MFG. CO.

Largs Foctories—

'Fl}‘u* .I\nn*bt. mpf#ﬂ =nI IE'F‘lTnn'::t".v.
iee———— - =] .' BE QTS,
Catalog Free the Warld Please state the

klnd of boat you
are interested in

Save Money
Prompt Shipment

Always write yonr name and full address clearly when
ansEwering sdvertisemonts.
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f ONG CASTS WO BACKLASHES

For Bait Casting $6.50, £8, £10, $15
Faor SBurf Casting $8.50, $9.50
Anyone can learn to cast in 5 minutes
—now fishing™s fun for &ll the family.

Fish at night without backlashes.

j: 0 NEW GLOLITE WONDERBAIT—glows
FFE 5 hrs. if exposed 3 minutes to sun or fash-
ﬂ light. 50e postpaid (9e value—Ilimited supply).

'ﬂ Send eash or stamps.

wa'l 1 FREE 80 pg. Fishing GQuide and Catalog
with or witheut bait. Wnite today.

SHAKESPEARE €O, 25y
kst oare BAUANCED TACKLE

AVE.

KALAMAZIDO, MICH.

You Can Make
BIG MONEY
w'pﬁacutq Flootrs

rcan Way

; Get into something where your income
= only limited by your ability 0 get
whead. The American elestrie method of
Hoor surfacing gives you the opportanity
L make mors aseney for youreell—work
easy U0 get omld B0 previows eXperienes
regiaired, 1T you are mot nlfread 4o pat on
& pair of overalls and go 1o work, here is
the chance of & lifetime,

Lot uwe toll you how (o bhe o suceess in
this business nmd tell you how many oiler
men wha =tartod like you lave
made themeelves ndependent for
life, Aws litele pe 57500 will start
yoi toskay on Uhe poead L0 sudeess.,

B sure ia sign and send in the
eoipin lselow or mnil us 8 sk
eard for some
pets fren de-
taile=—ivn  ohe
ligmtinm=

THE AMERICAN FLOOR SURFACING MACHINE CO.

523 So. St. Clair Strect s Toledo, Ohio

I van make big mon

3 I o, Ir Is un ey

n Ih &n .'l.||=¢r|¢|u 1Innr sulrm:hu. mnchine—no obﬂ:-ﬂh-ﬂ
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A Revelation—Our new 1941 Catalog of
“"HARD-TO-GET"” MATERIALS

For Industrial Arts Departments in Schools, Institutions,

#tc., Furniture Repair Men, Cabinet Makers, Souvenir

and Antique Shops, Homecrafters, etc. Send 10c cash or
stamps for this new catalog.

A Jew of the itema we sall: Chesi handwars, bocks, kinpes, supposta, lifte, eopper trlm.
alsn moubdings, crerlaye wia, F:r.uh mainrials, gus, siam, ﬂ-r“-;\- AhFasrie jagtin,
manding blocke. stiek siallas, so. Upholsternes Tnu ipa; coverings und bosls. Electrivsl
findings for lamp menuieonre, sk Imu-rl and medirest futwres. Cheir eane. spline,
rewds. crait filee cord, #to. T raye and glsss lavers for syokisg sionds. Largs line electric
.-.nd ipring elick mavements, wiLh s u.ill.:-u:dlnlu Conplete lne Viettias Blind herd-
-mmg b po, #te: Tolibs slides anil supposin Tes wogon ook snd rmetore. Wood
ke drril meraari, A wal cantien, waed soetw hols Bitiant, Tates Bers eyl (500
Bed hardwure of avery :'luruml.lm: Diisk e com pletn wiik [wnnels and
D e whityt e, Wakdr tansts. ki sinal mclinge str. Glkden s asiers.
witien ghalr spidars, wood loge nnd K. TL [ Fm herdwpre of avery de=
::L:I.rmn. Largs sslsotian, pulls, Jnn'hl. 'hrmr"-M. hnr". |-n-.'l-l enteles, #o.  Perloratod
prneha ehnlr l:-rn.-:-u. revelving chair fiztures, recier pprimis. eandle-stich sncheis,
climps ||‘ tatde hardwars, mictal denwer akh birpas ek chili, diawer
faliowsr gt e o ey T o g TR e ey e
ips, sliding tratk and sleaves Typewriter desk hardwere, binswings, inirres, nut
burl hardware, salt and pepgsr insesis = usic boll movemenks, e for novel-
e, :Ir:-:thu wte, Cudslin iten. erily hardwane, swivel top ishls Eviures, sectionnl
besaenss handwsrs, clump na eleciria pees wke

THURSTON SUPPLY COMPANY, Dept. PM, Anoka, Minnesoia

ass FOR HIS
K ?AMA INGRAN 2

du-

Fascirating eollection of thoumnds
of basgaing in B-10 and 35 mm SILENT AND

SOUND sgulpment . .. Gat your kres copy
by writing to Departmant P

| LEARN CHAIR WEAVING

Easy, fascinnting, restful hobby or part-time business,
Weave chalr and stool seats our easy way., We teach
you and furnlsh complete materiala—cane, reed, splinta
ete. WRITE FOR COMPLETE WEAVING INSTRUC
TIOXN BOOKLET AXD PRICE LIST—I10p.

H. H. PERKINS CO. 261 Shelton Ave., New Haven, Comn.

YOUR CLUB
‘\

Knit your group cheser topether and
enhance pride of memberahog with gm
S -\_.— g o ringe Bastian®s big selection, low
'-'._H_..'"' "r '__, prices, traditional :I:m cul gaalily

e work has led the field for 48 years

ﬁ WRITE ']HI}A'\ FOR KEW FREE CATALOG!

BASTIAN BROS. Dept. 75, Rochester, N.Y.

Fasfest Sighting
Combination Known

BLESM"WH“M

faid rrunf].'.l.
#, 51.50. Gira

Catalog bslors.
Marble Arms & Mig. Co. .:.'E’.:m._ M, 1,54

MNow, an olectrie welding, brazing and saldering

'.Iu:rc'h complefe with power unlf, popelea and
pupplics. Works INSTANTLY off any light
sockot. Dlm-’n thogeand aod one ropair jobs
at mmazing |y LOW CL on nlominom, iPan,
gteal and other metals, Indispensabia for
Auto, Body and Fender Etrrurl.lr: anc home
repairs—shop, Mictory, farm I:I'IR'“'ILILI‘,]JIH

i tar, Eheot motal, radko and bieyels ropairs,
Anyone can handle withoot previcos experie

< ; l.'tlll.'uwlttluur_u:m--lu_nn" I'“]HETRIAI.
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Preparing Our Home Defenses
{Continued from page 3895)

Couneil of Los Angeles was formed in 1933
as an official body that could take charge
of public safety, health, and comfort in case
such a disaster as a major fire, earthquake,
or pestilence should ever strike the ecity.
Fourteen committees that contain in their
subdivisions some 2,000 trained key men
are capable of taking immediate charge of
any sort of rescue or rehabilitation work.
Each commitiee chairman has two alter-
nates and no more than two of these three
may be out of the city at the same time.
The city is divided into fourteen concen-
tration districts and in each of these an as-
sembly area, consisting of a golf course or
other large open space, has been selected
as a safe place where the residents might
gather in an emergency. Red Cross activ-
ities are coordinated with the emergency
council and committees are ready to erect
tents and temporary hospitals and to pro-
vide food as well ag sanitary and lighting
facilities for the concentration camps. The
committees have arranged with industrial
concerns to release all items that might be
needed in a major emergency, from port-
able lighting plants and trucks to beds and
bread. Committee members know where
to obtain the supplies and have the au-
thority to requisition what they need.

The disaster council is a group of trained
volunteers that can do far more than an
army of well-intentioned but untrained
men in time of need. Under the direction
of Basil E. Rice, coordinator, every detail
that might hamper its operation has been
solved ahead of time as much as possible,
The water committee, for instance, has in-
stalled shut-off valves at strategic points
in the city water system so that if breaks
should oceur, no matter in what part of the
system, the damaged section can be by-
passed. Nearly all gasoline pumps these
days are electrically driven, so the com-
mittee in charge of fuel for emergency ve-
hicles has arranged with the major oil
companies to provide manually operated
pumps at known locations, against the day
when disaster might interrupt the power
supply.

The headguarters of the council are in a
special conerete building regarded as the
most earthguake=-resistant strueture in the

{Continued to page 144A)
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NEW PROCESS REVOLUTIONIZES
PISTON RING PERFORMANCE
T e B I o e s orn:

:.'.;.'::m'ﬂ: the secret of longer life for both pis-
amlf,

ton rings and cylinder bores, surer
semling. new freedom from sticking

:;nuqrs.:;.:lligf!“ and elugeizhpezs throughowt  ring

the ‘run-in_pe- life. Skim-deep beatity treatmenta or
I e ¥ H 1 i
PP Rl et s:_:rfnu_.' :plll.tlnuqnnlv-n* not :Jn.ul:;_.}u.
ten . « « fuel  Finally came tiraf-Flox, with
siwed « « « PPP pn inberent eelf-gealing sorfaee . . . in-
Leremt polf-luybrication 1at reduces ring
Frictlon wnd frietlnmsl |sest to A Fraciion.
#ands ever on guard sgnlnsy eeufing or
““:_u.*"'r.‘:::; senring . ., inborn immunity (o heat ancd
w ?:;m;ul"1cgp resistanes W0 wear throughiout Lhe long
Ll ing, seizing. life of the ring, ‘Twelve months more
“Grafl-Flox™ treated rings ook ithe [est
of the race irarks, often starting races
withaonit & pumi-fn. and wen more than thelr
share of ploces in the emoner.
BURD FiSTolW RENG CO.
Depl. 1010 Rockiord, [insis
DEALERS!
Eers B" D
Write i

Please send folder on BURD “Gral-Flox™ Platen Itings and
I biglletip, ““TI* fenm an Experi Motor Mechonie, ™

I Mame.,
l P I e e s kU i i
' [ 11 1 —— Blate

hﬂ-----— ---------H

TRAILER BUILDERS’ GUIDE & CATALOG ory 10¢

Puild u Treller ensily b Hiskre LLINg Wil
T y of  tradler parts,  &xles,
e oworkhing hikes Broacis aily

ak Draw Har, resdily atibchied L
™ far. SEND 10 TODAY Foft CATALDG,
HAMMER BLOW ToOL COMPANY, Bept. 103,

L]

Clean, Oil-Free Air — Always!
= Just think! Now with a portable SPEEDY SPRAYER
Vit can Spray-paint 4 fo § fmes faster than hand-brushing! And
so much easier! Sprays paint, enamel, varmish, Inaiu.t:r. nsec-
ticide and moth-proofer. Also inflates tires. Pays its cost in
savings of time and materials. Mo piston! No rings | Dia-
phragm compressor delivers clean, oil-free air always! Never
needsoiling. New streamline cutfit, complets as shown. Only
$9.25 without motor, At dealersor direct. YN RS :

T Write roday for ilfustrated Get O
FREE! data on Speedy Sprayers ! la

W. R. BROWN CORP.

S5ales Plan

5718 Armitage Ave,
Dapt. 3-C, Chicaga. Il
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/nu Ru BALL BEARING

MEW DRILL

have been u|,u|:]1llf dulgm'd
in response G0 the domand
for a high guality maching
of large capocity and in the
low price fisll. Refnessents
pot  wseally found i DEill
Fresses selling in Lhis price
range are Incloded &8

plis values.

Head, hass pnd table are
henvy gray iron castings mss
chinped to ihe same  eloso
Lolermneos Ba ather Duns miks
ehines: the six-splined splns
gy is made of special allay
sl Sg'' in dinmeier; span-
dle puiley s independently
mmaunted in (e ead cosiin
i twoe New Deporiure Hal
Beardngs; a ithird New
partise Okl Bearing ot the
lower end of the spindle
abhserbs  radinl and  thrust
lond: & long, heavy self-
lubricating  bronze  sleovd
Bearing in the quill prevents
wbipplnz spindle travel 8
8157 adrills to centér of 154
eln:le Equipfed with 1%
dncobs Chuck.

Far full Information
America’s Finest and
Most Complete Line of

Power DPriven Machines
mend fur free eopy of 1941
catalog.

S

RE-STRING RACKETS AT HOME
= EARN MOMNEY»

WITH THE WONDER VISE

It's plensant, profitable work. No ex-
chnﬂ: or skill required. Ensy io
F, Full line of ullumjll&d itrin?k
ing Tools, Frames, Gut and Si
Strings. very llem high quallty.

W. A, BICKEL & CO.

13T M. Marian, Bept. A-31. Gak Park. 1.

rnzsm;mﬁﬁ'ﬁ*ﬁn

Car Ownera! Meot Master Glaze—the mnmﬁnﬂnﬂydﬂfﬂmt
luster for new and nsed ears! Not a wax—mnot an oil polish
—not a palntl—nuthing l.hat. "smears” over the surface.
MASTER GLAZE is a uniqua discovery —mn creamy lguid
AGENT =—qguick and easy toapply! Gives s hard,
5 gl‘.u.aa-—h]‘-usurfm Even gasolinecannot dull
An urnosoal | 5t} ta gix months toa year! Amazing
oppertunity | luat,er--banutlful gparkling clean and bril-
Quick, flashy | liantl Doesn't finger-mark—doesn't smear!
demonstrator. | A mateh box foll glazes an entire car, Seals
Big profits. | the Lmlat NGTHINGU KE&TI

Goad territory. Eo E Writa now for FREE B
Write todayl E Offer] LET and FREE TRIAL OF-
EHR. .qut. spend your name and sddresa, Write
MASTER GLAZE CO0., W. Harwood Ave., Milwaukee, 'Wis.
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{Continded from page 143A)

world. The eouneil maintains two separate
radio stations at its headguarters as well
as emergency telephone equipment, mag-
neto-operated, that tie in with the eity's
telephone system. Airplane pilots, doctors,
demolition contractors, explosives engi-
neers, motion=picture lighting technicians
are only a few of the variously trained men
who have been selected for volunteer duty.

To get the jump on “D” day, if it ever
happens, nearly every part of the organi-
zation rehearses its duties once or twice a
year. Organized at a time when the world
was at peace, the emergency council has
adapted itself to handle the tasks that the

threat of war presents.

[d §
1fl'r:‘;m:ma:ﬂ:t*atlc'ar1 of Tomorrow
{Continued from page 357}

operated by automatic multiple controls
are likely to be hauling lighter products,
materials, packages and mail through the
air in great quantities, A case of ripe
oranges ordered by a 5t. Louis merchant
in Florida in the morning can be picked,
packed, shipped and received in far-off Mis-
souri the same day by airplane freight, at
costs kept down by the same economical
methods now used in hauling long strings
of railroad express and freight cars. Very
heavy and bulky freight probably will stay
with railroads. Glider planes are already
being towed by bombers in Europe, Other
planes are carrving small tanks and boats
suspended beneath their fuselages.

Since it is the habit of man to build his
large cities near a body of water only the
inevitable increase in air traffic is needed
to make seaplane bases as common as bus
terminals and railroad stations throughout
America. Into those bases on the water-
front close to business districts, small sea-
planes will take passengers and packages
to and from outlying airports. Helicopters
and autogiros will land airplane passen-
gers on roof and pocket-handkerchief fields
in parks and on modern housing develop-
ments. One new apartment house group in
New York City has its autogire field as a
convenience to future tenants.

And what will all this do to the railroads?

Well, first, the railroads will drop most
of the long-haul passenger trains. Who
will want to travel long distances at sixty

POPULAR MECHANICS
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to geventy or even 100 miles an hour on the
ground when they can go from 300 to 1,000
miles an hour in the air—except some of us
old-fashioned people of 19417 The rail-
roads will carry most of their traffic on
short quick jumps, say, from Cleveland to
Toledo or Baltimore to Richmond., Trains
will be limited to about five cars and you
will find no locomotive puffing away gal-
lantly at the front. The motive car will be
placed in the center with a pancake engine
beneath the floor. The engineer will oper-
ate his Diesel-electric or gas-turbine en-
gine by remote control from a forward
compartment, surrounded by passenger
seals. At the end of the run, he will take
his control handle and move back to the
other end and the train will scon glide
back in the opposite direction with no
wasteful or laborious switching of engines
from one end to the other, Runs will be
frequent. This is foreshadowed by double-
end rail cars already in operation.

The sleeping car will gradually vanish
from the scheme of things, because of short
runs, and the companies now manufactur-
ing them will go into the entertainment
and luxury field with television ecars, game
cars, buffet luncheon cars, and other cars
which will attract the passengers’ dollars
by making the short trip a pleasant one.

Trains will become distinguished artie-
ulated units, sparkling with color so that
the “rainbow railroad yard” will come into
existence with lines of smooth, short, vari-
colored trains, each as individual as the
run it makes. As the reciprocal steam en-
gine and coal vanish from the railroad pic-
ture, the smoke, soot, grime and drab-
colored trains will go with them.

Cars will remain about the same size be-
cause of the limitations of standard track
gauges. But interiors will be gay and seats
will be more like deck chairs on a steam-
ship, reclining if desired, with the weight
of the body balanced according to the dis-
tribution of its weight and the flow of the
bloodstream. This will lessen traveling fa-
tigue and car sickness. Radios built into
the seats will enable each passenger to
hear the spot news and get entertainment

Old Age Policy Pays
up to $50 a Month!

Needed Protection, Ages 65 to 85,
Costs Only 1 Cent a Day

The Postal Life & Casualty In-
surance Co., 345 Postal Life
Building, Kansas City, Mo., has a
weit accident poliey for men and
women of ages 65 to 85,

It pays up to §500 if killed, up
to 350 a month for disability, up
to $25 a month for hospital care
and other benefitz that so many
older people have wanted.

And the cost iz only 1 cent a
day—=%$3.65 a year!

Postal pays eclaims promptly;
more than one-quarter million
people have bought Postal pol-
icies, This special policy for older
people is proving especially at-
tractive. No medical examination
—no agents will eall.

SEND NO MONEY NOW. Just
write us your name, address and
age—the name, address and rela-
tionship of your beneficiary—and
we will sen aé)olicy for 10 days'
FREE INSPECTION. No obliga-

tion. This offer limited, so write
today.

EARN MORE MONEY

GRINDING LAWN MOWERS
“THE UNIVERSAL WAY"

FULL OR SPARE TIME
Huaild & Businessof YVoar Owein YVour
bassnent or gnrnes snd enrn 51705, 0
month, At Felbwer of Tnc,, writes
‘Aly UNIVERSAL GRINDER ia
faster and more scourste than any
atfier grinlor. s effcieney snaliied
g b shinrpen 450 mowess in 414
menthe"" Mire than paid for jteelf
thee first eponih. Eversy enstorner sl
isfied, Only en the UNIVERSAL
can the inside fnes asil wloe of sta-
tinnary hlade, as well s the edze of
the resl blades. be groand to proper
rlavranss ALL IN ONE SET-UP withoul
romaving any biade irom the mower,
Tool Girimding Hess ineloded :

without disturbing the person next to him.

Railroad stations will include huge ga-
rages for buses, which will be smaller and
will function mainly on the very short

The lewler, for years! Now greatly
lmproved with “'Floating Drive]'' —
iy sl
- iHlivs power with i A
emoothness of Fluld Drive! Mo elutch pedal or gese shift] You star
speed Wi, slow down, "E:J’ and start apain—simply by touching hand
aocoleraior!? You can't Sl the engine even on steepest grades. Tms
iroved and strengthencd iroughbout for cven easier, safer riding.
wifiil Criishman engine, almosy 5 H.P, carrics

hauls as highways become more and more ﬁ'ﬁ;#;"ﬁ%gi[“;ﬁm&ﬁ ‘Egﬁ""? DEALERS:
o 7 ¥our domler. i Ay
{Continued to page 146A) CUSHMAN MOTOR WORKS, Dept. -3, Lincaln, Nebr, | "W IRN TE!
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How to
smooth a weld

L R

® Here's how to smooth a welded
joint in a jiffy! Just remove the
excess rru:talJ with an Aloxite Brand
Aluminum Oxide Grinding Wheel.
Then finish off the surface with a
Carborundum-made slip stone or
Aloxite Brand Aluminum Oxide
Abrasive Cloth. These and other
Carborundum Brand Abrasive Pro-
ducts can help you save time and
effort in hundreds of ways on your
home workshop projects.

Grinding an
automobile crankshaft

® Crankshafts are ecasily finished o
amazingly close limits of surface and
dimensional accuracy with special
wheels by Carborundum. These
wheels are made of exactly the same
abrasives that are used in the manu-
facture of the Carborundum Brand
Products that help make work in your
own shop easier and more fun. Send
10c for souvenir sharpening stone and
95-page illustrated manual on home
crattsmanship.

CARBORUNDUM

Write Lhept. M.31

THE CARBORUNDUM COMPANY

146A

RS, U B PaT, G,

Niagara Falls, N, Y.

Carborumdum snd Aloxite mre registsred trade-marks of
ahd [Adicate manufacturs by The Carborumdum Company

F Ty -s %

3
{Continued from page 144A)

congested, and for the automobiles of pas-
sengers which now stand out in the weath-
er if they drive to the train. Buses will find
it difficult to compete along railroad routes
because the trains can overmatch them
with speed, comfort and economy. Street-
cars will meet the conveniences of the bus
and passenger car, or find themselves in
museums.

And the great, sleek, hooded liners that
will ply the sea will change their appear-
ance with their function. The luxury trade,
which demands ornate staterooms, half a
dozen dining rooms to suit the mood or the
occasion, and precise service, will lose its
grip on the ocean transportation. Passen-
ger ships will develop into real mass trans-
portation wvehicles with passenger lists
ranging from 3,000 to 5,000, low fares, very
small and efficient statercoms, like those
now in Pullman cars, huge cafeterias where
everyone is on a par, whether millionaire
or traveling student, three-dimensional
color talking pictures, television and night
clubs. The European passage will require
around three days. Decks will be covered
over and the protected space will be flung
open to all passengers who will buy tickets
of a single class. Lifeboats will be housed
in niches built into the sides of the vessels
and really dependable automatic machin-
ery will lower the boat in time of need.

No one will demand an outside room in
the liner of the future because the ship will
be one giant, enclosed unit with health-
ray, germ-destroying glass admitting light,
and with air conditioning supplying air at
the right temperature and humidity. Man
will make hj.s own weather at sea.

- A
Y l
|

Little Giants of Industry
{Continued from page 331)
by repeatedly photographing the move-
ment of the paper particles, the engineers
are often able to predict what tides and
currents are actually doing in the bodies
of water represented by the models.
Similarly, river, canal and ocean experi-
ments are conducted with models in other
branches of government service and in
such educational research organizations as
that of Massachusetts Institute of Tech-
nology. In faect, the universities and tech-
nological institutions are among the most
(Continued te page 149A)
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 INDUSTRIAL PRECISION
FOR YOUR OWN WORKSHOP

Any man whose ambition is to use his skill on pre.
cigion metal work -— developing his mechanical ideas
into {inished practical products — will find this Atlas
Equipment exactly suited to his needs

Allas Tools are imporfant small-part machines of indus-
fry = built to relieve the larger expensive machines of
such work, They are soundly engineered., modem in
every construction detail, easy 1o operate, and low in cost
because of Atlas modermn produc.
tion ecquipment and methods. F R E E

Ask your Ailaz dealer for a 1941 CATALQG

i _ working demonstration and send
' il the coupon below lor the big new

?.H SHAPER 1941 Atlas Catalog.
Precision and power of ATI-AS PRESS CO.

larger machines built down
343 M. Pitcher 51,, Kalomazee, Mich.

1o scale for everything within
a 7" stroke, 5265 less motor.
FACTORY DISPLAYS AT

: MName
I Address
I l:':lr and Staie TR o e eyt ey < PO o e PO I

NEW YORK PHILADELPHIA
p 130 W. 42nd St 113 N. Third St
CHICAGO

Ifr 35 E. Wacker at Wabash
e N
III I ATLAS PRESS CO., 243 M. Pitcher 51., Kalamazoo, Mich,

5 I Flease send me your 1941 Cataleg on:

X [] New Milling Machine 1 10" Metal Laothes
4 & | [] Drill Presses [] & Metal Lathes
-

r' v

|
|
|
|
[] Arbor Presses [ 7 Metal Shaper |
|
|
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/m's THE NEW SEA“NDRSE

® Al the fine features
of outheard motoring =
now brought together
in one beautiful package
of streamlined power.
Nothing "tacked-on."
All built-in | A prreat ad-
vance in design which
gives you Johnson comnes
pleteness with aero-built
Lightness and lecomotive
ruggedness, Seven of the ten Sea-Horse models for 1841
are Streamliners. Priced as low as $52.50 f.o.b. factory
{ suhject to change without notice ). Time papmenis
availeble. Ask your Johnsondealer!

JOHMSOMN MOTORS

400 Parshing Road, Waukegan, 1il.
Johrson Motors of I'_ldnd.l.. Peterbaro, Can.
‘i‘i'n'l:l.- for new 191 Seas

FR££ Horse Handy Chart !

el Packed with hig NEWS, Complets chart
of mew Streamliners, slzes, specifica-
tiona, Fully iliostrated, Sent froal

=Ty

Large Manufacturer in Market
to Make New Product

One of America’s largest and foremost man-
ufacturers would be interested in making
some small item to retail at a popular price
—something to sell in great quantities. To
be marketed through general stores, chain
stores, hardware stores, garages, ete. Can be
a novelty or something practical. You will
be dealing with a very reputable company,
s0 yvou need not hesitate stating full and
complete information. References — any
bank. Address Box 1434, Detroit, Mich.

Safe as a Hand
Saw

D'C'
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LET THESE GREAT BOOKS
HELPYOUTO

¥/7
is the Man who WINS®

Easy to train yourselll, Thess
books have helped thousands—

CARPENTRY & JOINERY SHOP NOTES LIBRARY
Learn modorajme hods 521,89 Bix bl volumes of Money-
FOUNDRY WOR making & money-sayv
sStandard practice, (5200 ng Idens. ... .45
HAT TO MAKE FUI!II1!-HJHE HOME
35: lneliltt"!”nl' popular : UND5
sanclbera rle-: 5. .., 98¢ 11:l|.d u-l.'rn Lrik s,
PRAC TIL'- w den furnitue mr‘ 5100
FINIS II'I'IAI..L nusméis
B‘h:uns;-nm wumb:- In :I'ulls 98 [ 00 OUR OWN
16, . . - JI1 OVER wals T
AUTO RACING buillrlrpunh'l:-l-r
Lu:lmrljllelhw rltfe;& s il L
= e ip Fords, £ IIIGH !.I:Hﬁlll. SELF
MACHINE S P WORK TAUGHT
Exeellent I.ml:-k nn jp- 4=¥r. oourse in one
proved methods. $1.75 volume. . . .. 5188
BLLlI EFRImT !Esl!lllﬂ DIEEH
ar machine rrades REFRIGERATION
FAINTING &HEGDHAT!HG ]'_'Im rrlrr' l;mi Eilr' sErvice
Gottlng most out of. . | experb..............
V5150 AIJ‘I'I} B'I:l

DO :nq1rrl'1,|s. i
PATTERN MAKIN

AN D
Hastlh sienple and r'am,- F‘"DER REPAIRS

Bhows how 1o do pro-
fesaionnl job £3.00
ﬂ\"ﬂt 5 AUTO ENCY -
OPEDIA (New Ed.)
W r:rl-'!s greatest  haok
for auto mi:lchn.nlm .§6.00
SHEET METAL WORK
B I!l Instrucclon in all

FIRLSS .
ARH‘ATURE WINDING
Construstion, windins,
repalring AC & DO

Faor Mzitmm n:u! ad-
vineedd wor 85
WELDING. !Lln TRIC
l-r-ru: tharmir, re-qi.-sluun-
Mr'riu'Fl' 'ﬁ;nnrll? 'runm:l;;“
sing tnols, 70 projects
DESIGNS FOR SIXTY
HOMES

f:l'll'ﬂ leie, lIE‘tﬂ'llEﬁ. ... 5200 MloLore, 1_||r|-r||.t1|.n|. .. 5204
ULAR MECHANICS BLUEPRINT READING
BQAT BEODDHK For building 1rnrlm. R - )
Haw to bulld 15 popu- CIVIL SERVICE
lnr boats. . .. 5198 HANDEOOHK

WEBSTER'S MODERN
ENMGLISH DICTIONARY
an, K new Webster

"?-:Tﬁ“&d y for Federul T
nte ¥ joba ™
TURN SCRAPS INTO
definitions. ... .....,. HEY

& Mo
HHNOTS, TIES, SPLICES Use old anio gensraiors
For &y Pr_u:-m nlm 1158 for welding, lighting.
51,

rLl.IM[ll ...-51.0@ Lo,
Lyesignii e nn:umumlm: £1.00 TECHNICAL BULLETINS

DRAWING Himplified data for

Freehiand and perspee- practical men
51.58 uﬂ&?ﬁ NICHROME

ELEGTHIG ‘WIRING 51.00
Inclines l“_1!lr.||||.I:I|||.r ..52.50 ill.'ll'EH iDLDERIHﬂ AND
GREENH 5 5
C |1rmlruc'llur| nnid r{;lllp— !IH‘IHD'INB ILEI:T-IC-
FFR R, T 5 | | TORS
FHAI:TII‘..M,. ELECTROPLATING WIT!I
MATHEMATICS COPPER, NICKEL &
Inv Lh:lq.!rll;\- for aquick CHROMIUM. - %1.08
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prolific producers of miniature models,
used for instruction or to solve practical
problems posed by an industry or a gov-
ernmental agency.

Ome important application of miniature
models iz their use to forecast the appear-
ance of an office, skyscraper, hotel, apart-
ment or industrial plant.

In times gone by when a manufacturer
ordered a factory built, he had a preity
good idea of what it would look like—a
rectangular box with rectangular windows,
so many to a floor. Lately, however, mod-
ern scientific discoveries have changed the
construction industry. Air conditioning has
eliminated the necessity for windows. Im-
proved lighting and heating methods have
changed ceiling heights. Smoke-control
devices have often ruled out the need for
towering chimneys, long the familiar land-
mark of the factories. Private airports have
nudged factory buildings over to one side
and baseball diamonds and recreation
fields have squeezed in on the other. Ga-
rages and parking spaces are fitted in.
Buildings are functional, laid out to follow
the efficient lines of mass production, to
take advantage of the force of gravity and
to fit the machinery they house.

Things have come to a pass where the
industrialist is asked to invest a million or
two in a building which he cannot visualize
even with the help of blueprints and
sketches. As a result, the construction of
remarkably accurate structural miniature
models has grown into a new art and sei-
ence until it is becoming difficult to dis-
tinguish a two-foot model from a five-
story factory building by comparing the
photographs of both.

Nowhere is the use of models so impor-
tant as the automobile industry, where ex-
ecutives operate on the thumb-rule theory
that, no matter how clever and efficient the
design of next yvear's automobile may be,
it simply won't sell unless it “looks right.”
These men know that if a proposed auto-
mobhile does not “look right” it will not be
accepted by the average purchaser,

Therefore during the period when the
designing rooms of the automobile corpo-
rations are functioning at top speed there
comes a time when the model is master of
the gigantie industry. Thousands of
sketches have been discarded, the best

{Continued to page 151A)
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{Continued [rom page 1480A)

have been selected and then the model-
makers get in their work.

They spend days and weeks melding
next year's cars in quarter-size clay mod-
els, adding to a contour here or flattening
a bulge there, working constantly and
nimbly, using clay kept at exact tempera-
tures in special electric ovens.

When completed the models are given
the eye test to see whether they will “look
right” from all angles, Those models
which pass this visual examination are
then placed in wind tunnels where they
are struck by a 100-mile-an-hour blast
created by airplane propellers. If the mod-
el sways unduly under the foree of the
wind, the finished car will do the same. So
a change is made in its form. If a fender or
bumper sets up a hum, this hum would be
a shrill secream in the full-sized automobile
at high speed. Another change is neces-
sary. The model finally accepted is so
much like the car to be constructed that a
clever photographer would make it hard to
distinguish between them in a picture.

So, in recent years the modelmaker has
become an artist in his own right and the
expert at his craft seldom finds it neces-
zary to seek a job.

History records that nearly fifty thou-
sand years ago the cave man first began to
perceive that if the tiny head of a cow was
painted on a rounded bulge in the cave
wall, it looked more natural than if daubed
on a flat surface. He was the first model-
maker and the bovine head was the first
attempt at a model. Since then, model-
makers and miniature models have had a
long road to travel, but they seem to have
arrived at their goal of perfection and their
pnsitinn'c::f importance at last.

L

/N D
Uncle Sam Gets Up Steam
{Continued from page 351)

the necessary calculations. In fact, it is
only a series of windmills snugly fitted in
a metal casing. When steam is forced in at
one end, it causes the windmills, or blad-
ing, to rotate at tremendous speed. Being
attached to a shaft, they cause the shaft to
turn. When the shaft is coupled to a gen-
erator, electricity is produced. Or, geared
down, this shaft supplies power to turn a
propeller,
{Continued to page 152ZA)
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{Continued from page 151A)

When sheaves of blueprints of your tur-
hine had been dispatched to the various
points in the factory where blades would
be milled, or extruded through dies or
forged, depending on their size, where sol-
id steel shafts weighing up to thirty tons
would be turned, where the huge casings,
divided into top and bottom sections would
be cast, you would follow. And day after
day vou would watch picked erews of ma-
chinists concentrating on single sections.
Most interesting, perhaps, would be the
days spent watching the blades being fash-
ioned, usually of stainless steel, and so ac-
curately placed that when the turbine
parts are expanded by operating temper-
atures as high as 900 degrees Fahrenheit,
clearance would result with minimum es-
cape of steam in the space necessary to
keep each blading from striking the sur-
rounding housing, One one-hundredth of
an inch is common clearance.

So rugged they can withstand steam
pressure of 1,250 pounds per square inch
and take the continuous hammering im-
pact of 1,400,000 pounds of steam per hour
in a large turbine, often as many as 11,000
blades are installed with watchmaking
precision in a single job, The slightest de-
viation in their relation to each other
would result in a screaming complaint
from the interior of the turbine when it
was placed in service.

You would learn the secret of their effi-
ciency by which these blades have enabled
turbines to displace reciprocal steam en-
gines in so many places and turn eight
ounces of coal into enough electricity to
burn ten 100-watt lamps an hour.

Placed laterally with relation to each
cther, the blades are so curved that steam,
often rushing in a rate of over 600 miles an
hour, first pushes the blade and then, pass-
ing through, gives it a parting kick, send-
ing it whirling around at a tip speed of 850
miles an hour, sometimes more,

You would notice that bladings vary in
gize and that when they are connected to
the shaft to make a rotor, they often form
two groups one in general larger than an-
other, Here you learn another secret of
their power, the tandem connection of a
high-pressure rotor with a low-pressure
rotor which enahbles some furbines to use
the same steam twice and then send it back

{Continued to page 154A)
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{Continued from page 152A)

to the boiler condensed into elean, oil-free
water.

Entering the casing, the vapor first
speeds through the smaller, high-pressure
rotor which in turning cools and expands
it. Then it is piped overhead and into the
low-pressure rotor where larger blades are
able to extract more force from the steam,

|l

How Fast Can We Fly?

{Continued from page 323)

future it may be that cockpits will be built
so that the pilot lies on his stomach, facing
forward, to help keep him conscious while
maneuvering at high speed.

Too, by practice a pilot can increase his
resistance to fast changes of direction. If
Headle had room for passengers in the
P-38 he could keep them unconscious as
long as he pleased simply by making turn
after turn that were sharp enough to affect
them without being so sharp as to affect
himself.

At high-flying speeds gunnery becomes
something quite different from what we
are accustomed to. At wide-open throttle
some modern planes ean fly faster than a
heavy revolver bullet. A gun fired broad-
side at another plane on a parallel course
must be pointed considerably ahead of the
target because wind resistance will give
the bullets a curved path. These days a
pilot could even fly into bullets that he
fires from his own gun if he points the gun
up at a slight angle to give the hullets a
trajectory that will bring them down into
his flight path at the same instant that his
plane reaches that point.

L

Airplanes in the 500-mile-per-hour class
not only were an impossibility a few years
ago but it was then generally assumed that
speeds much in excess of that figure never
could be attained. The text book suppo-
sition has been that the highest possible
airplane speed is represented by the speed
of sound minus drag. This is based on the
fact that at the speed of sound, which is 750
miles per hour, compressed air begins to
pilé up in front of the wing, creating tre-
mendous resistance, Other factors reduce
this highest probable speed down to
around 600 miles per hour.

But Hall L. Hibbard, chief engineer of

{Continued to page 157A)
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dogens of ple in distant plnces==on other floors, 1o nny de- Koldl 8t & price that overy |:|uglmu:g can easlly afford. We financa

partment, in other buildings, cto. neeounts and allow custemers 10 day free teial on thelr premises

NEW MYSTERIOUS BEROADCASTER Just write orders—we do the rest=——make deliverios, oar tha
Furthermors, 1t actually permits the people you are cslllng do siock, ete, "3 ﬂ!mﬂﬂﬂr‘ltiﬂﬂt iin ﬂl‘lln !'ﬂrﬂlmﬂn 11-1.1.& me 556,00
answer you from wherever they hoppen to sit, stapd or work at In_commissions,’” . JAyE G. E. H.—"1 have made as high as
the moment withsut using their hands, withoot puring & swieh  552.50 in 4 days, 5 €. D.—"In about 2 hours actual

amid without deogping thelr work. He ean talk rizht info spase  contact time, | sold nrdlﬂ with commissions ameunting te
and his voioe will be tronsmitted instantly, This sensationol de- ST2.08""=—0G. H,

vies provides contlnual LOTTD SPEAKING conversation, therehy A teemendous oppartunity for every wide awake man, Neaded in
alzo serving for paging and publie address. cities and towns of all slzes,  Exclusivs territocy still availabla.
SPECTACULAR 2-MINUTE “EROADCAST"DEMOMNSTRATION  Cash in on this new, llve virgin market,

This astoiindifig dempofisiratiofnn makes &ales easy.  Just plug ic

In like a mdla. Slmple to operate. Afvons can eaglly imsiall FREE DEMONSTRATOR OFFER—WRITE TODAY
1. No servicing. No experience or techaleal kmowledzo required. A eomplete snmple is yonrs without east on our Frea Demonstra-
Fully guarantesd. Operating cost only 1igc per day. tor (ffer. You don't Invest s cent In stook $0 siarl, Write quickl

P. WILLIAMS, SALESMAMNAGER, 75 E. WACKER DRIVE, Dept.w.L., CHICAGO, ILL.

200 SHOT REPEATING WATER GUN

*The Best Toy Gun Made=Bnfc, Entertaiming,
IneFmhle” Jmum I% tin 20 feel. Over 104 &lEla A4
minarie, Postpnid for GO cash, check, MO0 pded
peslage, Money back guarpntes, AgEnis also wansbed,

¥ic Will, 3903 Brownsville Rd., Pittsburgh, Pa.

FLUORESCENT LIGHTING
B e S DHersGreatOpportunity

. for Ambitious 24" l:ITFI!T
our Metal Cutting Lath . e
514.5“ 'l'hrq. ACE E '\""f ilmmm-m-—-:rml -n.ul.h:n: | El‘ltEfFl’lSll‘lg Man ~ Lnﬂh‘

more 0 b e |> }rd by the I4-1m||'m.- Make money by pssembiling  apd

E & s#lling fuorescent Vghting for homes,
workshops, stores, offices, apndl faclories,
Fuareseent lightlng i3 the latest word for
Mumination. It incresses lighting capae-
ity three fold and will cut the consump- with-

& penerators furnish AC current sama
ad [m elty, 350 to 10,000 watls, List
fFU4.50 & up. Also rotary converters,
frequency changers, Dlesels, D0 mo-
tors with AC toke-off, ACEDC geners-
word, ete.  Write for circulars.

KATOLIGHT, 14 Elm 51, Mankalo, Minn., 11.5.4, ==X
A c E Be permanently tooled-up

LATHE TOOL SE7

Tosi 2 Eutfg

of Tomh, Hoaling tlom of wattage In half. 1t 1 & real money
saver, Fluorescent lighting  offers  men out bulb
Tieandimg Toal Migh great opportundties to estalilish themaelies OF £3.75 complete
Spuwd Sleel Cutiers mud in business withoat the pecessity of mak- with bulb. Bulb
Bt omd 7 Wmaihes Img groat Envestment.  Write for detafls only $1.00

snd lexrn how you ean make hilg money
Imstnlling Hehting flxtires. Send for trial 2"5:3;’. ",‘E{"',]L]ﬁ,‘.,‘;,;,‘::.‘“,]:
kit featuced §n this ad. iow ns EI.05

SENSATIONAL OIL BURNER INVENTION UNIVERSAL FLUORESCENT SERVICE

1344 So. Michigon Awve. Dopt. € Chicage, 1.
Makes pndl burms ii8 own clean, hot gas, when nnd as weeded, No - 2 B po.

In Flibed Shexl ECate

Bxlss, I Smoke, o suob, mo ashes.  Bums 980 ad ACH clwenagr
Werakene,  Millions of prospecis.  Selis fast to h||1|_-_-._ FesISUPANLS.
rondside stands, fnetofies and iodexls of others, Big money-igiake

for agents and distritmitors. Write quick.
Liborky Burner Co., Dept. B-163; 820 W, Michigan Awe.. Chicags, 111,

0.2 UP

Froight Paid,
Genelee Blane l-"ur '\-[l:'rrunrlnlu-. High Quality, Lettersd,

Guaranieed, Don't Delay, Wrile Today, Free Catalog and
samples. BAY T pik

U. 5. MARBLE & GRAN ITE &d., A-iE, @neco, Fla.
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B 0 O K Make new of old buildings more atteactive with water-

proofed plastic COLORCRETE. It fusea with any masonry

c A T A L o. G | surface and can be sprayed in any thickness and in 30

colore. Proven by over 14 yvears use in all climatic condi-

Every man who reads Popular tions. Get rendy now to supply the big waiting market.
BMechamies will wase this new = =

big  Dlustested  cotalogue  of Big earnings. Operators report costs of 2o and up per aq.

practical, helpful a8d  money ft. and sell up to Te. Some have paid

makang bovks. for their squipment from fret fow johs,

It deseribes over 1750 Infor- vhi i

matlve nnd :||||I1||r||:|l,'l‘lrr_|- il s M‘“ !I-Iln'! J.T-I'l-].'ll-l-l:'lhn’ up ta 1.”‘”'} 54. L.
mngd A0 Wossecraft plans. 78 per hour,
on amarinE guide (o e warld s 2
BEST practical looks wnd plans. Get the facts. Send for book “Proven
:;:uv:;uu:t :1:: I-_:”m::‘!rr-:ﬁ;“:;; Business Opportunity.” Write today.
printed. "Fﬂlﬂy'wur nainE-mnd It may mean business independence for
sddress on penny  post enrd. yioll.

Do it loday.

Papular Mechanics Press COLORCRETE INDUSTRIES, INC.
m':_“urn-riu. Dept. 258, Chicage 570 Ottaws Ave, Halland, Mich.
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NEW Discovery
Worms Dogs
Without Danger of
TOXIC POISONING! =

Thanks to the NEW Glover's Imperial Cap-
sules, the danger of toxic poisoning and violent
after-effects from worming your puppy or dog
is at last removed, Expel Eound Worms (Ascas=
rids), Heok Worma and Whip Worms—all
THREE| Mever before possible in aworm medi-
cine. Only 254 Extra large box, 60¢ At drug
and pet stores. FREE DOG BOOK in 5 ¢
write GLOVER"S, Dept. 15, 46

Fourth Ave., New York, N, Y
/ ¢ \
I'q. 2 5 )

GLOVER'S

Pwperiad CAPSULES

valtle, and. i akin
Also 1 catalog

PFLUEGER

Pronounced “FLEW-GER"")

FISHING TACKLE

teels, Balts, Hooks, Lines, Teods,
| Leaders, Bplonners, Flleg=—overys=
o thing In tackle for fresh or salb
I water fishing, Sold by dealers
R iy erer AKRON Cverywhere. Catnlogsent FREE,
Mo i hasuThoh THE ENTERPRISE MFO. CO.

Ha. 1AGIL=60 wd. §.00
Ho. 1844—80 r:.. .80 Dept, FM-3 AKROMN, OHID

~ DOES OIL WEAR OUT?

U, 3, Bureas of Standards states: " 0il does -
“RECLAIMD

WOT wear aut machnnically and may be used

over and ovoer again.”’ (As’lrr reclaiming).
Theusands of esr, truck nnd tractor owners have
proven the trothof thisstatemant with thense of
RECLAIMO." This revolutionary device fllters
ond reclaimscrankesseoil asyoadrive,

Saves Time, Trouble and Hmr"l ,

Qe Yepape tlastrated haoklet, "0k | grag aims

FACTS,"" conlaing cam pletedetailsand A% IT
(FRE startling oil trutha that willamaze you. | gy teps
BOGRLET

yoarcopy teday—It"s FHEE.
Sald direst .-mq! By relaable dealern svd g ]
RECLAIMO MFO. C0., 2206 N.Westem, Dept, 81, HICAGO

g WORLD’S HANDIEST
=1 ADDING MACHINE “:iz:iix

FREE TRIAL
GLUARANTEED

Idl’ fm‘ Im 1“ ACCUBRATE, Mot DHLT IES“

a oy, Operates with only & Boger Bick,
Adds, subircts,  nltiplies,  divides. TOTAL o3
Counts up ta een million, Pars for Beelf
aver ad over. ldeal Gilt—for Thusiness,
Trcmme Tax st Seiool use, MONEY BACK GUATAN.
TEE. %ond r il nddpess. oy posbmain only §2.50
Jus posisgse, (Sened full cash iF oulside T. 5.0 Monay
Eq:t in 10 days if pot delighted. AGENTS WRITE.

oot
AT
' CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 115, P. ©. BOX 1118 CHICAGO, ILLINDIS

156A

IncreaseYour
Earning Power

Apply time and labor-saving kinks to vour work.
Your efficiency will seon be recognized and you will be
in line for advancement,

If you do machine shop work of any kind, sheet-
metal work, palnting, carpentry, suto repairing
farming, concrete work, plumbing, eleetrieal work,
welding, building-glass work, genernl repairing, toal-
making, poultry raising, masonry or home repair
work, get this

LIBRARY OF 2400

TIME axv LABOR SAVING
IDEAS For SHOPMEN
ano HANDYMEN

RECENTLY PUBLISHED

SHOP
NOTES

for

1941

320 Articles
420 Iustrations
184 Pages
Price 50c
See partial list
of

contents helow

POPULAR |
,EIECHANICS

AT A AR i T TR

Inclucing the mew 1941 Iesue ilustraled above, there are Six
vulumes o the Shop Notes Library of 2300 easily andersieod
shorp euls Lo every-iday jobe. Hers ure just a few of the subiccla
taken fram the latest §ssue,

—helt sander s -—p-llpn'lnq U —tumble for perfect
latine 3 sigired'" magnéts feriiahi

—anop light adjusis —angle plates mads =—wood joints
thres ways on lathe —=harp tacs & dics

—rachk Tor chigels

—thadowisss light
—olpetrie wiring In aio @

—from pattern to
stops eye strain

the home —midgel circular =¥ I:nd wwi el
==plectric pencil Haw Por precision _:'Iﬁrhuﬂllﬂ. ¥l
tomls soft metals wark can mako
— P B T =hiFazing banduaw —Fayin
kinks an lubri- H..“E ..,:.'-'.r‘ .n?gul.'"-;?“

cAling clrs
mgprrding up metal
urning

=liguid plastics
—tept wnils detedt
auto fawlts

—the Fight weld s
the right placs

—tires for lawn —silencing noksy
[ N— —hEEn edpes an brake reds

e orking with jointer hnives m—lgthe work furned
wwalloard =gutdoor fireplaon o oonier

Eaell volume containe epprogimaisly 325 arifcles and 406 {11as-
trations and has 184 or more pages. This uncivaled Ylrary of
ghop helps may be peeured for a lindted timn ooly, After the
predent supply of hooks is exhausted the offer must bewithdranm.

[ ———— T T T
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200 E. Ontario 5t., Dept. 251, Ghicage, 1L,

wand mo, a8 per your offer, the following books., 1 will [ey
poetman price and small smount of postage. My mopey will
be pefonded 10 am nol stlefed,  (Check whal you wani.)
[ 1941 Shop Motes 50c.

O Shop Notes Library (6 vols.} 5245,

I
| 41 ||| .

wirpgt wnd Mo,

T i e bk FRTT I RTEe B0 11 1 YO — -
* 7, 0, I applies io U, 8. A, . ¥ pou reslde plecarhere,
remitinnce masd gecormpany erder,
L
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{Continued from page 154A)

the Lockheed Aireraft Corporation, like a
number of other leading designers, has a
different idea about top speeds.

“The trouble with the speed-of-sound
theory,” Hibbard says, “is that airplanes
have already moved faster than the text
books say they can. Planes have been dived
at 625 miles per hour. In several cases
where speed governors broke, propeller
tips have moved faster than 750 miles per
hour. The fact is that the speed of sound
is no barrier at all but simply an obstacle
that must be overcome before planes can
fly faster.

“One estimate is that 2,000 horsepower
per ton of weight would be needed to move
an airplane 750 miles per hour. Our best
engines today weigh in the neighborhood
of one pound per horsepower, so while an
engine might conceivably fly itself that fast
it could not have any airplane or pilot at-
iached.

“More power out of lighter engines
would be one way to beat the problem, but
gome more efficient answer probably will
be found. For instance, is there any way
by which we can prevent the compression
wave from forming in front of the wing?"

Lockheed has just finished a $150,000
wind tunnel in which air speeds up to 260
miles per hour will be developed and in
which high-speed problems are going to be
attacked. One program will hunt the an-
swer to boundary layer control, control of
the thin layer of air that touches the sur-
faces of a wing and that seems to get
“sticky” at high speeds. Boundary layer
studies possibly may point the way to
eliminating or dissipating the compression
wave in front of the wing, and permit
higher speeds. Opposite-turning propeller
blades on the same shaft, being studied at
Stanford University, is another improve-
ment that may help airplanes fly faster.

The P-38, the fastest thing yet to come
out of Lockheed's speed department, is a
fantastic airplane. First, because it is an
ungainly monster that resembles no other
girplane on earth. Second, beeause it has
the easy handling characteristics of a nor-
mal airplane in spite of its terrific speed.

Record-smashing planes of the past were
stressed right up to the breaking point,
they were stripped down to bare essentials,
their hopped-up engines had to be re-

{Continued to page 159A)
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DISC SANDER

It's the first and only teol
of its kind. Gives you &
quick, smooth way to do
stralght, angular, contour,
double nngle sanding. Mov-
ing parts have full guards,
Unfque new table design
keeps belt free from saw-
dust and dirt, Get full de-
tails from demler or see
pages 16, 16 in new [ree
catalog.

| POWER KING TOOL CORP,, 308 E. Marke! 51, Warsaw, ind- |

I | am interested in Haiwlor 0 Table saw (W | maw )
[ dointer Planer 0 Band =xw 0 Spindle Shapee @ Teelli nc-m.m

U Wood Lathes O Please send catnlog. |

|

|

City and Bate,...... I

L--————u—------ ————— —.—--------..__..‘

99¢ PROFIT

OUT OF EVERY DOLLAR

in your own cash

BUSINESS
|

w
R
|
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E

g
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with the
FOLEY LAWN MOWER SHARPENER

To sharpen a Inwn mower the Foley way coste less than le
for material and electricity, spd yon ger £1.00 o £1.50
for each .Il.lln—u[lr oat of every dollar i3 profit, J. Guarels
made FT50.00% 0 spare time hiz fArst seagon, A, Jtl!nlrhll(',‘.'vr
sharpens mowers hoth Winter and Summer—aid 1065 last
year. Amos Hetrlek mounted his Foley on a 2-whecl
truller and sharpens 20 to 30 mowers in each town.

No Canvassing ;Fres Plan tells [Fn o OrFER:

Tha Fol :|'..nwn :h'l:-nn 1HI'HH'TI
!:lnlm LH.L.'FTI-EHD‘-I. WHrl:"qulckl_, :mul Attachment for

Ewlming AMEE,
tehets. kaives,
.. FREE with
Wiy -

nh experience necded.  Sim,
put Lhe mower in the machine

Llsans Same sy 1'-?1

:"u.:".“;.hé"?,‘f,ﬁ' "ﬁ;‘-ﬂ g;i"h':':'u' ‘:h-rpan EF.
L1 o min 5.

e i i i i B !mdwunﬂmm-&n

1 FOLEY MFG. CO. 337;L Faley Bioo. |
Bend Fras 'E‘Inn II‘lII Speclal Offer on Foley Lawn |
| Mower Sharpenc 1

ZPpr-v mmam



EXACTLY HOW TO BUILD
16 DIFFERENT BOATS

Thizs 18 the now editlon with 42
added puges, & new books, @l
converston of Foril molor Tor
marine nae.  Full directions and
aletaile for cabin eruiser, racing.
hydroplune, outboard  runahout.
sail boats, Enyak, sted type—15

EASY—LOW COST
with
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BOAT BOOK

Build & bost ot bomel You can
de it Just the kimd you've
wanted—power, Ball, oF Tow boab.
The **Heat Book™ shows you how
in simple step-by-gtep directions
mpaclally prepared for thode with
limited tools, little skill and mones,
Builil beats to gell for prafic too
Book tells how.

GIVES PLANS, METHODS

bosis fm all, Alse secilooa]l boat AND MATERIALS
RO CORETR S, i Actual working plans and phelos
These Are the Boats: of real bonts under ecnatracticn
. makes bullding edasy, Shows nule-
rlals needed and rock-botlom eosts.
Hunitreda of pietores, No chance for
mistake. Includes olss, navization
wiwd pilot rules, handling saiilng
eraft, hoat kinks, bosting lerms
Everything o boat enthusiast ghould
knome. Blze Tl Inches, 12 pages.
Fine cloth hinding. 3200,
' 1TH Tt We fire-pay poatage If momer 14
;2“: gent with arder, or Iunl-:lnl Co0. I
.1 fe anywhers in U, 8

I’ﬂPULAH I'I'IEI:HA.HIGS PREEE
200 E. Ontario St. Chicago

OKS|

A GQUIDE TO SUCCESS AND ADVANCEMENT
4 This stimetlve, 128.pagpe book will not only Elve
4 you the help you need sn steking personsl sdvonoe-
ment, to et a betier job, to start g ssaall Ir||.-u|1 ]
of your own, bl Gl information an Ul
fekslons, opporivniiies, crafis and hobbles,
b eatnlofmie, Just off the press, Lists mare ©
1. 700 Largaln s o0 popular suhjecis and
400 plans, It will prove invaluable (o vou. Dan't
mis= ig}  Send post card today for your EE copd-
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EPFT. 256, 200 EAST OMTARIO STREET, GHIGAGO. Lk

GARDEN ond SMALL
FA TRACTOR

Bmall sizes, for mardens and
. Larger slzes do ALL

JGH'E omsmall Farm—small joba
¥ LL FARME., Walk or ride;
to & LT,

siayak™ i
“Spciional Rewbant'

Wrlle for

; ey prices—Free Catalog,
SHAW MFE. c-:r.. 45-:3- Front St thu-hurm Kan.
SE12.0 Ma hicaga.,

a2 malia Awa., 006 Waest 42nd Eh. Mow Yark
City: GEH-0 Morth

ath 'l l:.nlummu.. umu.

“HIGH
oOF

LIGHTS
FISHIN"

fishing. /
can use i |
00 W, 33rd Si., Marion, Ind.

p-EL'I'A EL E':Tﬂ'lt ‘cﬂ-.

PENCIL-SIZE HAMDPIECE

T’ For “FINGER-TIP™ CONTROL

Youls Lo will win real oleass
FLENIBLE gire el prRofL le nsing @
SHAET Foredom Flexiblo Shaft
Waorkshon, Porfomis caun
lesa tas
17 st II| Ur '\-'u e,
{ Lhe metnl. glass, |
W BSES 200 I-sixe tisn o affonia Rias
by I"'I'!I|In.'l mu}' '|rn|lml1|l|||_ B .,h.xuruu il
:HI:'E[SSI}MH wiviw. You can |.'.'Tll'll.l|,1i-i.li|1'l'll. mti L,
1 Rharpes, siol, SAW, CArY [
g for frlass  edohlng, &6
i) dies, molds, eastings, E*lc.
A wcomplete  Portable  Waork-
§ PENCIL-SIZE SR O i ph-phees b

censry aet &R TlusLmted.

10-DAY FREE TRIAL
Masey  back, if not satichol
Eneless $1 00 wich .00 00, .ml-r
sead BLA.05 shark or M,
Fl:ljr_hl:lu‘-l—lnnnlwlnuuu'l'i\'-d.

FREE! NEW CATALOG
Weke for i? raine complels
ilns Fiecibls % Tools sod
Aicassiis.

FOREDOM ELECTRIC CO.
Dept:. 10T
27 Park Pl.. Now York, N.Y,

4 HANDPIECE
7

Build your own
SMITH COMPRESSOR

Il J with » Smith Com-

pressor Head and Aeccessorles wo fur-
:L.Il,;'li W;ni:-'lq'l'.u |I:1|_~.E'r:.|.1:tll:-uh for assem=
Hing this wor AMks  CoInphessar,
AII vou meed is a Ford Motor and

1? faeilities 1!|.411.I 1l have & smooth-
perfvrming, efficlent ecmpresssr with
G ew fi, o minote capacity—all the
power you need bo opetate rock drills

SAVE
MONEY

wnith a Smilh"
T /

and  paving breakers, Epray  guns,
eandblasting, «te. Pressura 'Iti.l o
176 Ihs, & vare inch, Tead

eguippesd with high speed eompres-
|.|1Ju1r valves) antomatic nnloading and
ailling.

Write Today!
CGORDON SMITH & CO. Inc. |}
410 College 5t., Bowling Green, Ky.

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

AMAZING CHEAP

OIL BURNER

COOK and HEA Wltho#t Cada

In'Your Present Siove or Fornstees

No Drudgery, Dire or
Ashes—Intense Heat
(uick at SMALL COST.

BUEﬂiﬂGHESDLD

Beate ans cheag burner aver gotten sut foe low ot G U AR AN 1' EED

eficient performanre, Burma ordlsary law priced Jres
Huwisng oll without pere-gavernting or cloging up. Quick

Intense heat  regulatel  BY
Simuple Tairi of Waha. AGENTS
Salesmen

30 DAYS' TRIAL

Prove its ®ficlensy. fons Bln HﬂHET

venitnps  and  emssmial | P Sllver raya:

upeen ko witbout k. =1 enn disposs Slips'Inta
af 280 HEAT Any STOWE

Write Immediately | iN6s befors | BANGE or
this year ends.'’ FUAMACE

for SPECIAL | write on now

Quick HEAT.

uFFEn Tu l“"“ for agrents® odfer.

whe will demenstatn and Lake orders Wrile guleh. be R'g ulated br
frsk A0 lasrn fow o maks RE 'l'l '\ll"l‘-T""l' right paw,

]
gpare of (il thine—masl o posbeard Turn of Valve!
UNITED FACTORIES, C-T51, l-'lcl:lrr Bidg., Hansas Clty, Mo,

Sy wou soew if in Popular Mechanics!
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{Centinued from page 15TA)

placed after every run, and they carried
limited fuel. Every landing was a separate
adventure. On the other hand, the P-38
lands easily and safely. Its fuel capacity
gives it an extended range, its engines re-
guire only normal servicing, and it carries
the usual armament, radio, and other fa-
cilities in addition to its pilot. Fast as it is,
it is a sturdy and reliable plane.

The plane’s wing resembles that of a bi-
motored transport and its two opposite-
turning Allison in-line engines develop
approximately 2,000 horsepower, The pilot
sits amidships over the wing. The double
tail group is attached to the wing by two
hooms. Weighing more than six tons and
baving a wing span of fifty-two feet, it is a
lot of airplane for the single pilot on board.

Lockheed's speed department has ex-
perimented with all sorts of designs in its
quest for more speed. Flying wings have
been studied and tail-first airplanes that
appear to be flying backward have been
considered. No one knew what the P-38
would look like before it was designed and
today no one can say what a 1,000-mile-
per-hour airplane is going to look like,

“Eight hundred and 1,000-mile-per-hour
girplanes aren’t in sight yet but they are
on their way,” Hibbard declares. “The
problems that such speeds present are dif-
ficult but are not as difficult by comparison
as the problems that man had to solve be-
fore he could fly at all. Now that we know
how to fly much of the work of designing
and building a plane that will pace the sun
has already been done.”

([,
A Road to Match Toda*;;'s é&j :

{Continued from page 335)
At one point the motorist has a twelve-
mile streteh of highway that is free from
curves. Where curves are emploved, a
system of progressive curves is used, lead-
ing up to the sharpest curve required.
Multi-color lights make the turnpike not
only the safest lighted motor road in the
world but alse the most colorful. Yellow
sodium vapor illumination is used at tun-
nel approaches and outside traffic inter-
changes where vehicles enter and leave the
highway: the interiors of the tunnels are
bathed in the blue-green light of mercury
lamps, and white light from incandescent
(Continued to page 1681A)
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improved

WALKER-TURNER
10” TILTING ARBOR SAW

Only in a Walkor-Tourner 10 Tilting Arbor Saw do you
get all of the valuable features listed here. Get most for
yvour money by selecting Walker-Turner Machine Tools

1—Geared shock-proof motor for greater efficiency.

2—Heavy cast iron and steel tilting assembly, preci-
sion-machined for accuracy.

3—Jam-proof “gun carriage” elevating mechanism
for raising and lowering saw blade.

4—Special steel saw spindle mounted on precision
ball bearingz.

S—Heavy cast iron table strongly reinforced for rig-

idity and accurately ground to a plane surface.
Size 25" by 32" with extension tables.

6—Saf d with anti-
MRS SEgR 4 oSG

kickback pawls.
‘moter and accossoriss

extral Shipping welght
210 ibs. without motar.

T—Steel dpping fence welded
into box section insures
rigidity with lihtness.

WALKER-TURNER MACHINE TOOLS

DRILL PRESSES = LATHES » GRINDERS + RADIAL MACHINES
SHAPERS - BAND SAWS = JOINTERS = BEMNCH S5AWS
g SAWS s FLENIBLE SHAFTS « SURFACERS

Walker-Turner Co., Ine.
131 South Ave. -
Plainfield, N. ].

Send me your new Walker-Turner Catalog, '
deacribing all of the Walker-Tumer Machines.

l Mame — l
' Address '

State

City
Aunesuuuuuwmund

159A



BIG MONEY/

ASSEMBLING MEAD'S

__IN A FEW DAYS AT HOME/

5

; —{rom Complete
_‘_H-H\"“H Ciil-To-Fit Con-
struction
Kit!

~ Usewlith PADDLE!
QARSISAILIMOTOR!

MEI'I“HE for PROFIT

or Personal FUN!

NO Experioncoe Needed
11:% pesipated et ." o

K

I Waighs ealy 50 1.
Tokes ANY Dutbeard
418, P, o el

Write for
lavishly Hostrated

FREE

Circulars!

AMEAD GLIDER

15 5. AaAaRHET ST Dept, B=T1 CHICAGD. LS8,

160A

GARDEN TRACTORS

~,\ 3 "
B5-H.P. riding type, 3 & [ HP. walking types.
also 1-H.P, cultivator for the small tracts, Prices

gtart at only £04.50 with cultivator and equipped
with rubber tires,

Bofore wyou buy—Write for FREE 48 page
fllustrnted folder,

POND GARDEM TRACTOR CO.
Box 216D43 Ravenna, Ohio

.-'fdﬂp DRI

1y
5 .
o

Frama somvreria gf
Banch Grinsler & W

. Write ipg Ciroulsti ol
Ty 1887 S E¥nd Avé, Cl

" KILLS WEEDS

0= FL
and &ll],

slled heas quickly, easlly desoroys weed
a1 rasy, Imigcen, it K

0 e
1 iy weal lar priced
qoday fur free casalng asd grices

" HAUCK MFG. CO.

1 W 134 Tenth St Brookiyn, N.Y.
WANT & new business
profession of your own,

with wll the trade you can

attend to? Then become

o foor correctionist, and
in o few woeks sarn big ineome in service fees,—not medical
nor ehitopoedy—ensy terms for home training, po further capital
needed, no goods to buy, bo agency, Established 1804, Address

StephensonLaboratory, 1 Back Bay. Boston, Mass.

AGENTS 2% SIGN LETTERS

For Siore Fronte and OfMee Windows, Anyone can pat
them on.  Free Sampbes, Libersl Celer W penernl pEenis,

METALLIC LETTER CO., 38 M. Clark 5t., Chicage

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

POPULAR MECHANICS
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(Continued froam page 158A)

lamps illuminates buildings at the inter-
changes, An emergency system, powered
by storage batteries, will take caré of pos-
sible failures of the regular lighting sys-
tem. Lighting in the tunnels is supplied by
1,060 mercury vapor units, each with a ca-
pacity of 250 watts, giving a minimum vis-
ibility along the tunnel of more than 1,000
feet, or more than is necessary to provide
maximum driving safety at sixty miles per
hour, and more. This equipment was sup-
plied by Westinghouse Electric and Man-
ufacturing company.

Among the additional safety features
of the highway are: reflector markers
throughout the length of the road; wide
shoulders on the outside of each roadway’
so0 that wehicles may be pulled entirely
clear of the pavement when parking; pow-.
erful ventilating equipment to maintain,
fresh air in the tunnels: eombination tow-

L]

ing and fire trucks for use in the tunnels™

and elsewhere; a two-foot, nine-inch
emergency walkway through each tunnel,
and 1,200-foot acceleration lanes on which.
a car entering the turnpike from another
highway may pick up speed and merge
safely with traffic on the turnpike,

Important in national defense is the fact
that the two twenty-four-foot lanes of the
turnpike permit easy movement of motor-

ed troops. Its structure is sufficient to
carry the ten-wheeled anti-aireraft guns,
which are among the heaviest of mobile
military equipment.

A toll of $1.50 is charged for the 160-
mile run, L/ 1A c__f

™
“3
3

Two- Piece Tl;lﬂreaﬂlél..ss Button
Atta-_hed by Screw

Fastened to the
garment by a
serew instead of
needle and thread,
a two-piece plas-
tic button is easy
to take off or put
on. It cannot be-
come unscrewed
accidentally be-
cause of a floating
cap which must be
pressed slightly
when attaching or detaching. To attach,

the pointed screw is forced through the
cloth__am:? then turned info the buttop. =
Mo .} & {t_ ‘q.tﬂ ey | T A
MARCH, 1941
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ITS TAKING HOLD

[{e/uyi w/"l e

WELDWOOD PLASTIC
RESIN GLUE 15

v WATERPROOF
% STAIN FREE
¢ ROT PROOF

TREMENDOUS
STRENGTH

¢ QUICK ACTING

COLD SETTING
PLASTIC

Weite for Full particulars
UNITED STATES PLYWOOD CORP.

616 West 46th 5t MNew York, N. Y.

If your hardwaore dealer cannot as yet sup-
ply you, send us his name and address with
25¢ for large can and glue manual.
= 5 ".‘-.EID\'\L"'GH{:HE1,|.""|-'<
J i d 1L'-|
¥ ed S

'Im- In'ﬂ'P
"'l-lunnl ll"'

WELDWAVD
WATERPROOF GLUE

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

ITc STOPPED

o a JIITYy

-or Money Ba:lt
For quick relief from itching of ecrema, pimples, athlete's foot,
scales, scabies, rashesand other externally cansed ekin troubles,
use world-famous, cooling, antiseptic, liquid D, D, I, Prescrip-
tion. Grexseless, stainbess, Soothes irritation and quickly stops
the most iptens: itching. 35¢ trial bottle proves it, or money
buck, Azl your druggist today for D, D. D. PRESCRIPTIOMN.

o | UW 161A
N poy Mllyy
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MAKE YOUR
BEST EVEN

[etlter: -

® To give your ohility asa
erafteman in wood free rein, fol-
low this proved formulo. First
check your bench to be sure you
have tha right 1aw for every job.
Thaa fill in the miising types—
and replace fhe warn-out or
ineficiant ones—with Atkins Sil-
war Steal Saws. Mode to highest
performance standords, they cut
stralght and true. Their knife-
keen festh stay tho! way longer.,
They need less filing. Your hard-
ware decler has them in a full
rorge af kinds and prices.
Send 10c for Book
HOW TO DO IT™

Showi efficient shop Iu'.lnuh

- Lq._. — i

o

Circular:

,...-dﬁ

POPULAR IN‘VENTI(}NS

ome ———

}{ flr '-][ I.'?aitmuud from page 20A)

Magazme Rack Used as Desk
When Inverted in Lap

L L L)L)

with numarous ool suggestions. MI ﬁ-ns =
E.C. ATKINS AND COMPANY -

426 5. lllinols St., Dept. M ‘:
INDIANAPOLIS - INDIANA

AFETY
,raf WELDERS

ONE-PIECE-BACHK, HEAT- RESISTANT |
WELDERS' GLOVES QNLY ¥1.55 riin

Bpeed work, Rave money. Steel-Grip Weld-
era” Gloves have enlire Bagk cut In one plece
from our apecial Lonned. heat  Teslstilog,
ahrink-prood leather. Mo seams in back, Na
butning throagh seains. b0 ripped - dsame,
Wioal breaker sewed inside insulates lands
frem beal, Floger geams welted al points
of greotest wear., Wide strap relnforcement
at thinenh seum. Try a palr. Built to outlast
eoveral palrs of ordinory gloves. M taats
less to hawe the best. Order by Xo, 13475
Umnly |

OLD Hr\_kLlH\

STEEL GRiP

5 Wembet Halem VNDUSTRIAL GLOVES COMPANY |
: % sanaky nl-;" 731 Garfield Blvd, Danville, llinois

NEW ADV. MACHINE!
PRINTS AND 10 POSTCARDS 4

ILLUSTRATES
Learn HOW hundreds of businessss ars gpae
boosting zales with 1c Messages—pro= 5
duged on the iﬂ“ with new, patented, L
CARDMAS Just send nama Tor A
FHEE illustrated book of money-making 'Ry

idens for your business and complete emmes
Unigue Advortising Plans. Writa today

mnmrrncu.mﬁmﬂuﬁwnsnm:.a&. l:mm

mow, Ask yvour denler or order diregi.
FL.O5 & paln

1341 MASTER MANUAL

unl new Canstantine Mastier Manpual for
el P 1101 Barsmin Book. II-rI.II I.
wver 100 cifferent Kivds of wood §
i in veneers. iumber, panels, I|:|l'|pI wr.hri:
spuares,  omnd  helpful  wosilworks

i .\|1.| ilhustrated artielos on How o }llﬂl# I:Ill.ill,l ]"l.l:|_|,1r|:| How
10 ke Vieneered Pancls; How (o Finish Diforent Kinds of Woods., A
moures of Bupply forE yol (T sl Azl Lmuul:l,m.q.—eu-r.r kind of woog

Fisr, Sond T0e pislay in siafvps ore

Tol-L, nltllithﬂt.'ﬂ‘ ¥ B

¥ou nre Innkin
ALBERT COMSTAMTINE & SOM, INC.,

162A 2

i o #._,.{_,J a

Here the Roor rack for magazines is laid on its side
or use as a convenfent writing desk

Dual service is performed by a combi- #
nation magazine rack and lap desk. Pri- %
marily a floor stand for magazines or for
carrying books, when inverted it serves as *
a convenient desk for writing notes, )

|V Efk.w"ﬂ-/l-l.n
“Wire Frames Hol ot Dishes

Hot cassercles may be bmught to the ta—
ble for serving without danger of burninge
the hands or ruining a polished top sur-
face, if the dishes are placed in heavy-duty.
metal frames of-
fered the house-
wife. Legs on
which the holder
stands allow cool.
air to eirculate
under the hot digh,
doing away with the need for hot pads; and
the natural-finish oak handles never get
hot. Made in shapes to fit both oblong and
round dishes, the holders come in seven
_sizes to take all styles of popular evenware.

(Cnntlnued to page 163A)

PDPUL&R MEGH.RNI(;S
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I'LL TAKE
THE

or Your Home ————or

[Cﬂntmuﬂl ,Ig!m page 153-"}_“ .. ) I .. . WH |T£

ONE EVERY |

prosab?_ %ag for Garbage "

Saves Washing Container _- .
1 ‘_'J_,l. SNz A ad Ry A

Easy to read —guaranteed for one year.
The erack-proof white surface is bonded
to the steel—protects it from rust. Favor-
ite Wyteface is easy to clean, hard to
kink, durable. 25,50, 75 and 100 ft.
lengths. Mail coupon today for free
sample of the line and illustrated folder.

et e WYTEFACE

STEEL MEASURING TAPES

{:j KEUFFEL & ESSER CO., Est, 1867

LOOK % m Dept. 132, Hoboken, N, 1.
iy Frd X Nams

THIS e e i
DISPLAY

B o W Wogy/ BARGAINS FOR
sl - WOOD

Hooked o tal rack, istureproof
bag for garbage opans at the touch of  toe;, | [2LeA 154/

When filled, it is easily disposed of and wo RK E R s

then replaced with a freqh bag.
Croftsmen! Get This Big

| Book of Rore Woods, Ye- [

neers, Inlays, Plywoods, Ji

lll..‘imr Patterns, Tools o
1 Supplies

Just out! Big new 1041 Bar-
guln - Catalog Mo, 14 for PENLF. Hud
Wosbiorkers, Hend for yours

TOLAY. 148 pages—20 color pages in-
\ eluding rare and demesiie woods In FULL
NATURAL COLOR=®. Every page
4 crammed with fascinating  projecte—mew
inlay metliogls—short-eut  wool-Hnlshing

Baby’s Plate Held l:}ﬁr SI‘Jrame
Secured with Vacuum Cups

Rubber vacuum cups anchor a frame that
holds the baby’s plate securely on the ta-
ble or high-chair tray. The wire frame has
three prongs that fit around the edges,

frrocesses—liumdreds of fascinsilng zeroll
#aW farajects for making book ends, tables,
lamps, furmlture and noveliles.
If It's Wood—I Have It

Bilg bargning In rore woodls fram Asla, Af-
ried, and  the  Indies, NEW  LOwW
PRICES, Complele stock of American
wikla, veneors, Inlays, orpnamenis, laed-
to-get hardware Dtens, tools, cte. Tmmedi.
ate shipment at resl money-soving prices,
Get this book TODAY. Hend only We—
coin or slamps—refundable on first onder.

CRAFTSMAM WOOD SERVICE CO.
2728 8. Mary 5t., Depl. -4, Chicagn, 111

- el a2 1 & 1 1 7 1
1 Hlmld r Ilnnl President, CRAFTSMAN WooD SERVICE CO.
I 2725 5. ‘Mary 5t., Dept. ©-4, Chicags, Ml
l Enclosed find 10¢ irefundabie an my first orderd for which plepse
’ s mee your big new 1641 Catalog No, 14.
TR o - e o A B e B ok e BB A R
AdAPBRE: . il st cdasds st tna s mn iR R @ P Td aa
T T —— PN v e ] L R
I =

I & | F
MARCH, 1941 H_ —



15341 NEFTUNES ofer evary
ma-dam convenlence—qgistel
sigriing end emooth aferg.
tles—at lower couf thom youa
would poy slsswhare. Ses
ihe= baelore you buy.
They'ra QUALITY motcm,
bl far years al aarvitd.

Eiyhi modabi—i. 8
HF o G HE wibs

spark control: callbroied
needls valve cesinal! poil
iive coolingg lmproved
wnderwalar sllenciag
Avallable with or withoul
streamlined lonk, saresr
aid ahraiid,

Fera danged alahi made
fum fishin', brathar, bay
& NEFTUNEL

BMFEIVED ALTER-

BECOIL
BATE RnG. ETANIER. FLET.

RCYEREL
DESELE M¥OT.

MUNCIE GEAR WORKS, Ine.

MUNEIE, INDIAMA, U, &, &,
e Yuik Dfom: 83 . 1P 5o Giz

Copyright 1541,

@nenune

I,,IILT FOR SALT WATER AS WELL AS FRESH WATER

cuampion GAS MODEL _

7 COME ZIPPER

DESICNED by CARL GOLDBERG! @

The g "Ili'.\I del whi
&r i b
(L1s] -’.- kper

oy 1431

Meincin Goaor Workid: [ne

Band dor
FREE

Wi mor® conleily

BIG MNEW
CATALD@]
‘Iihr.'ﬁ.djm-w- wt
VAR FLAN ES and BOATH,
N, Wing: SEAN gy models, I, IF. curs, racs
iwiage e or order from deaser: pgrs, Send Lo stamps.

CDHET HquL AIRPLANE & SUPPLY CO,
W, 20th S, Ghicsgo—SRE Brosdway, Mow York—Depl. P31

SIGN EASILY ano EXPERTLY

pl I
ts I|II "\-Ii"}f'lll
d|1r|||I F

PAINTED WITH LETTER PATTERMS
MAMNT SIZES AND STYLES

WRITE FOR FOLDER 1333-3) CONTRAL EVE

SHDLUCHHDS JOHN F. RAHN CHICaco, ILL.

1644

Thé Béw ssnsation in men's ghow —
The Chippewa Clipper. Tt 2ipi of dnd
‘af In & VRAY". Right naw i (e sight
{less bs get 2 & digeified asd highly
q:nlulﬂ ahine Baglnens of your owa
it thin faal seller, mnd & complets lng of slmast
250 iyles of dress, wark kad sparts shoss. Prices
kil low s 3198 & pair. Free L0-seeond demon-
wiritor galla seper-comior alr-pashion
shoad e maple.

Manuineturer estoblished 35
yiNirs  Wanls C salesimen.  Noo exe
perienee peedas), W r||| for Chm=
plese sales kit It"s free]
MASON SHOE MANUFACTURING CO.
Dept. M-5, Chippewa Falls, Wis. -

Hare you seen the Gy pelues offered
Deowars faviews £ 7hey canl A"Arv!

/'Zcfrr SHronp-5efe-rugped ¥ Coomomical.
nd Iheyre So cqsy lobarld, Teo!

REQUEST LITERATURE — ADDRESS
DEDHAM MAYAKS Dept. 0-3 DEDHAM, MASS.

TOMBSTONES {_i
DIRECT TO YOU $750]w=n

@ Genuine beantiful ROCK
Satiafaction EASY | 10
or Manay Back. FIHM' wttering. Ftee VERME
eatulog, Freight pa

mwcnmmlmm'

TRAFFORD PLASTICS

For catalog, samples, 48-page Trafford Portfolio, send 25
{returned on 1st $1.00 order). Experimental Kit $3.00 pstpd.
Trafford, Dept. 801, 360 Worthington St., Springfield. Mass.

PUSH BUTTON CONTROLLED
GAS TANK LOCK

k] r\:I".'I.'.‘«l—E|-I"rl.!':l'."ﬂ.'||iI L'l|: ernbml from dashbonrd.
Done nwede] fitE sl ears inelwling fender door (¥,
Groeabest thing oat! Helbs on slghtl I"I.I.
todul, Disiributors, dealees, here s LI
ki |:-|||||sr|||r||||r Write for freo ||1.|:‘lI|I1.Im amid
el

sales plas.
SNI.P-I.IP GAS CAP CO. Dept: k; ASHLAND, “."f

FRE e

OPPORTUNITIES

Houzchold goods, dlsplay ecard
items, wearlng apparel, cos-
metics, fomis, fweley and fovs
are a few of the thousands of
articles slown In this exciilng
catnlog, for salesmen, ngents and

dealers.
260 PAGES

Chock-firll of interosting maney

makors, Hales :.1 as th may |"
CTEARE TOUT AFR|NGE 83 o

o day el thel11ings \'Illl.ll:‘l :t,'n A
lore.  Each and every Qtem sabd
wirllér & maney-bock sy b,

el woiar copy by sesdisg for 18
today. .

141 HURBH
sm“ m  LECENTER. MIN

Say you saw it in

‘ POPULAR MECHANICS

POPULAR MECHANICS



SEE
The Rings
of Saturn

The Moons
of Jupiter

REFLECTING TELESCOPE
Amazingly Low Priced

By the wondera of the heavend—the moun-
taing of the Aoon, 1 plenets, colkels, sLars,
Htronge tlrills! Hours of fun—with this big
powerful  petecting  teloscope EARS
MONEY FOIE ‘Ll}l HEELF. Charge 10¢ for
& look 2t ihe moon, NOT A KIT. A splendid instrument,
stupdlly bullt in three inch, heavy metal tube with machine
ground, hand finlsh refecting leni—38 Incles long finlshed
im black eryatallized emumel, Wil last lfetime. Guarantead
that you sea the Moons of Juplter. Can be used to fake teledcoplc
-plctures and &3 a epotling scope for tavget peectles,  Complete and
ready for use. Nothing elee o buy. TEN DAYH FREE TRIAL

Rush only 100 now. Pay balanes ($2.05) plus postage when poatman
delivers. Reep fen davs, If mof more than delighied, return (glescope
and money will be cefunded,

KUMFY PRODUCTS, INC., Dept. P-500
4033 Eostern Ave. Cincinnati, Ohio

CLAMPS

higgast need in peost hml.n -nrklh-cml in mnru poud
rl:l:|.'|1.l - i 1 sluins, b

or Ilni.
-rI:.n.l;u wa huva
mrenlt usm.

Cuanuing™Jorgensan™ Hamd-
rip nL all n.";u,_
I

BormwE

PONY Mink PONY “50° Fittings B

sturea Bivpes g on ordinacy 87 postign (7 ""Hﬂr- Mo i

1" e 35U pine Aavboneth. Sead landaar Lo
§a0a pin St i fhe ) £

e T Inmiga.  Aleg

Fittines tr 5"

Pples posiage

My 52
pipr—=3 mia for $2.00

Ca

ATLAS STICK -ON LETTERS o~

Beautiful Gold Colored. Mew Styles.
5 Year Guarantes. Large Sizes—

Penny . Tremendous Demand.
Amating Profits. Write for FREE
Samples—Starting Outfit. Hurryl
ATLASShyn Works, TH1-& Halited .Thicage

CONHTAIN

LOADS OF
BRTICLES
TD MAKE

a*’ﬂll. BURNER

SENSATION

FITS IN TOUR OLD

COAL OR WOOD STOVE,
| Cooking, Heating
. Why shovel conl and
nshes 7 Enjoy quick
TYEh Leat, mach or
vickHEATat

ety m:l'um_.ur RH&HLVE
eTEnt=—rhianices [ e

ruur t'hr:un oil it one of the anickes Mo Drudgery ar Athes
fires knswn—will siok clog UpP==no £5g or whdk#—gusranteed 30 DAY THIAL,

WHITE ou‘c for SAMPLE BURMER FHEE

Offer To Agents
—a 1 cent postenrd will do, Startling low price makes sales
easy—be first in your locelity-

write today.
NMORTHWEST MFG. CO., 290-C, Mitchell, 5. Dak.

MARCH, 1941

From Any Electric Light Socket

TI LLIOKMS of homes, stores and offices ov-
erywhere need SPEED KIMG—the new,
nmaxing Water Heater — that hoata water
boiling hot =o fast it takes your brenth awny.
Mo mussl Mo waste of time or fuell Just o
simple *‘plug-in®' at any 11t=-voelt light socket
=angl presto ... just the amount of kot water
you need for tho bath, for shavipg, for dish=
whishing . CHEAPER beenuse you don”t have to
heat g :I-Innn when ¥ou pe se] mnly a few gunrts,

FASTER beenuse the intonse glectrie hont
o directly into the water., Bells fast on o

Demonstration
i n NS et dmazes Housewives

SAMPLES for AGENTS
JUST SEND

60-SECOND

WANT you io know the alisoat unosnny

heating netion of this speedy 'l.l.utr-lnmun
invenbia. Write quick Tor my E
OFFER—n post cu.r'l will de. l'.rﬂ an nu L1|.'l|.
Hpmpln SPEED KING for demonstration.
Vou can make plenty of eansh a8 my agent,
HURRY! Hig season starting now. SPEED l ‘UIE! pennr
KING solves the kot warer prabloem when fuar- to Depk. 183,
muoes shut down, Aot guick pmad 11 show you I
how to make the lastesi mooey of yveur life, . N

Send No Money! — Just your name. 1

NU-WAY MFG. COMPANY y Addres -

Dept. 163, Walnut Bldg., DES MOIMES, 1OWA I City.......

H AN 7@

Tool of 100/

A whole shop full of tools in
one. Does just about every-
thing on metal, wood, alloys,
plasties, horn, bone, glags, ete, o
MNothing llke it for your own
hobby enjoyment or as a glft. \
Uses 300 accesgories to grind,
drill, polish, rout. cut, carve,
gand, saw, sharpen, engrave.
AC or DC =ocket, W, 12 oz, 25,000 T r.D. m.
$18.50 postpaid with 7 Acces- & sories,

HAMMER-SMITHING —Fascinating New Art

EEmamE e

9
Flugsin

with
the
Hammers
R figusse
Erpraves This marvelous new hobby tool en-
E‘f:s:;:’ Y ahles anyvone without experience to
Chases ¢ make, for a few centa each, deco-
Shapes * rative pleces from aluminum,
Ferms copper, brass, pewter or silver
Sands nnd give them a besutiful
B hand hammered finish that
defies detection from ex-
pengive hand wrought
47 articles. Pluga in any
socket. Wt 135 Iba.

Specd B00 strokes n min,
82050 postpaid with
Aceessories,
= ORDER BH 10-DAYS
HEY-BACK TRIAL
or sonid !'vur Gd-nage Catalog
aescritd g Hamibes Proslucts
used in cfadls aed jadusory
all over the world,

108 8. Aberdesm S5t., Chicags, 1M,

7

CHICAGD WHEEL & MFG, COD.,

165A



KNOW WHAT TO DO
-AND WHEN To DO 1T/

S your faith in yourself shaken?

Can you adjust yourself to the
changing times? Have you found
vour plans and enterprises suddenly
thwarted by the unexpected—rob-
bing you of confidence? You do not
have to be a prophet to know what
is coming—or a miracle worker to
make the most of an opportunity.
Just as straws in the wind show its
direction, so you can learn from the
things people do what their moods
and fancies are—and use them fo your
good advantage. If you once know
human nature—its traits and psy-
chological tendencies—you will have
a confidence, born of knowledge, and

equal to every situation.

ACCEPT THIS Y22ee BOOR

For several centuries the Rosicrucians—a
world-wide Fraternity—have made a study
of these functions of mind and their relation-
ship to human conduct in the world in which
we live. To thousands of men and women
they have made life less mysterious—and
success and happiness more assured. Write
today for a free copy of the
book, The Secret Heritage. It
contains no strange formu-
las, but tells how you may
have these beneficial teach-
ings for study in the privacy
of vour home., Address
Seribe ALYV,

5 ROSICRUCIANS (AMORC)

ROSICRUCIAN PARE BAN JOSE, CALIF.

MHOT A RELIGIDUS DRGAMITATION

Wﬁ 3::11:1' Your Owindrailer’

When wou ean buy this big 1715 I
Btreamlined, Fartory-bullt Trotwood
ECOXNOMY model for what the materials
slone would eost you, Think of B! Fully
- Dqlli!'ll'".l.'l with big wardrobe; Drapes &
= © o~ RBereens ) Dinetie; Lusarfoos davenn: 6 &
= 110 m||_ '|l|:'hl:l|1n Kitchenette, Cooking

- & Healing Btove; water supply and re-
frl:-::rn.r!-:u'l. for enly 41500 (o 17500 ar ll'll. foetory ready for the
road, Fetter than any bome-made trailer. High resale valoe, Floest
materials nsed, Wrlkte direct (v Factory for new 'Il.l;rr:.tl:lrﬂ toidlay.

TROTWOOD TRAILERS, Inc., 803 Main St, TROTWOOD, OHIO

Say gou saw it in Popular Mechanies!
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PLANE - PARALLEL - SURFACE
PANEL - RABBET - ROUT - TENON

..WITH ONE TooL "tals

Ty this versatile, pxclusively designesl, inhee-
enily halsnred, n=l W SR LINE o
yaur awn 4 h. oo largor aeill press—us ne cost 4
son! Liusrant mife b wer—haresd e L drill pross
mee e, Plencs 210§ aied alase of solt snd
)-rd gruinnd womla mj-l{“ suffprrs S0 sgaie
mo0kbasss, Now, warlwsive, \!uu'lll!-ud::ll Lifetime,
lllq\. T ung blades plane and od
A tal gk mneurns bros

My

sesabianE], Lint-saving adventages,
Adiseh, bl isprnsahla  speretlans—w il
Edade -rhmu.# of adiustmans.
HBHE\' BACK FREE TRIAL GUARANTEE |
#h prepnibd on receipt of check, N |nr:. -m!!rlr
[ § I n. -:m!lr]ur RI_B0L l-l'uli-i-dl.v i ¢ Lt
vefund H nob ssbisied, YO II:I-H'. "-1|4F| L] FREE FOLDER

EARRON TOOL CO., 335 Archliects Bldg., Detrait, Mich.

BARRON %:::i. WOOD PLANER

FURFOSE
1341 I}I'}ELI
E w ' Pockat Radia
Tubes
Plug In
DURABLE PLAST |¢ CABINETS
ll:lual E:ndm—-maql:fr:nn—umlcrulhhl
= voif |.: ket .' oot i L & oae, S (L]

i msteaikl, A Al 5
VAL HDER I BAGICTEN KA —

ELIAMINATES OUTSIDE WIHE:

MIDGET RADIO £0.

NEW! LOW COST!
RESPIRATOR

!
gun an.cr While sweepmE l|'\-~’ i, <beans m: T l" gr

dissries use Tor mumsnce dos, it coal; cemans, gram dustic
Can be ween while talkmg, eating. am shong Hanidy as pair
of glasses. Unbreskable Has 0 5. o filter ares. Weighs
ealy | ounce Book on DUPOR Resprators sl FREE

H. 5. COVER, Dept. P, South Bond, Ind.
Y PICHEER FIEPIRATOR |}E5|C-NEP. BHCE ERR

Hearnay, Milir.

: Y
00
POIT
PAID

’h" : ?ﬁﬁ'ﬂﬂ‘ﬁh‘m
R N
A ANDN SUPPLY C

FARM, Bx. 29, nmmmn
Bar, ilitary, Spor Goods, Firearma,

Clothey, Skoo, o2 Send [0¢ for pow casa-
log, 1o be redeemed on fist ordes,

A B N Supply Co., 4773 Lewtar 5., H.ud:mc.&

: TO MAKE THIS UNIQUE

| GAS SAVING TEST

™ Will vou permit ua to send you at our risk
1! lhe‘h’a.c]lal-mnt:n L adey L:an}m—m::ltrnwnem
w n natall it on your
—— :T:! "ost ﬁrstnﬁr;ﬁfsl’.m AR lt!nn:nllull:lﬁnl
LS. yourgas bills by Favingup to 305 unga:oluwwn-
'\‘ gy sumption, gives nwwpuwwr, wicker pick 3.
faster aecplerntion, the test wi mt:mm ing.
Aufomatic Supercharge Principle

Vaen-motie in entirely different!? It tﬁ'ﬂd on

3 otamatieally add-
B o irawafras tropt tho
nute-r air |nito the hoart u! the :-uanEnre. It E
rn-:i: tma, mnnﬁ;ﬂhr;&;ﬂnm

' Aﬂll‘l‘ﬁ wais SEE

1,I'I-|'.I Lo Lo |-||1.|1_JI

FOR INTRODUCING, Here' l.q.l'plnm!l.d npp-nrl.unll? ﬂrr l:l'lm‘l.ll.ll-lll-
and profits. Ew car, trock, tractor owner a prospect. Send

padreas now J.; rmaney m offer mnd how you can get mnFru

'I'hl'i"lw-ulﬂnt.‘-l»., TELT= 558 W, Stroet, Wouwatosa,Wis.
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Why Not Do It Yourself?

SAVE TIME AND MONEY

by Using These Booklets

These booklets are written in non-technical language that you can under-
stand. Photographs and diagrams illustrate every detail. Only simple
tools are required. The cost of the booklets has been kept low 3o that

they may be obtained by anycne. Th

information given will enable

you to have many things you otherwise could not afford.

Only 25¢ Each or Five for $1

1 FPHOTD ENLARGERS—Complete plans
* and eosy-lo-follow details on bow to butld
either 4 condenaer leng fype of colorger which
will give high illuminstion for eritically sharp
forusing, or simple wvertienl and horizeatal
enlargora.
ODUTBOARD RUNABOUT—IHere i3 a
* fpst, Veboliom boat, 14 feet long and soit=
able for motors of 4 to 2§ hp.. which yoo an
build for from $40 te §10.
3 ELECTROPLATING—E&pert telld gecrols
= of plating with copper, nickel, clromiem,
gold, allver, fowl, =ime wnd eadmicm.  Also
ineludes copper and nickel plating without
evanides and Tl desils on clectroplating
leathier, wood, plaster,
4 WOODDWORKING POWER TOOLS—
* Bulld your ean mmer fools) woold Tothe
with 4-spead, V-belt @rive, rigid {ron bed apid
A qulck ueilng toilstock, mastly Crosn odd @e-
tomobile parts ab low cost,  Also an eificlent
gorollsaw, larpe clreular sow Lable, ball-lbear-
ing deill press, portaide Lelt aander, bandsaw,
binnd  plune, drum ssoder, belt sunder  amd
“*stoker”” bell Batiler.
5. WELD ERS—Fully illusteated plans for
* puilding an  eleciric are webber which
pperates on L10-veldi, 50 or 60 cyele aliernating
current, will hamdie sleeer metal up to G inch
in ihickmers, aml rods as latge a8 % Ioeh §n
dflameter. . Fasy o constriet af low oopt, Also
m 1l0-vell, 60 ¢ycle aliemating current spol
welider for the small shop,
E COLORED CONCRETE GARDEMN FUR-
* MITURE—Compleie plang sl simple de-
Laile g0 you can make for fun or prolil garden
leetichies, pottery without malds, flower boges,
ke baths aod sundinl pedesials §n Dedawtifulls
colored  artitbolal “swone,’” These atlractlve
articles are permancot adiditions (o any bonke.
Alse, how you can build a small eonceete mizer,
7. BIRD HOUSES—Easy io build lomes for
® all kinde of eds, Complete plong and
illustratbong, for colony houses, [oir-spatument
lug eabins and single spuriment  hogses
migtic design,  Also how to bulld bird baths,
cazes, fecding siuiiong.
B FARM AND GARDEN TRACTORS—
* Two {ractors you can build from old sutn-
mabile partda ul lew cost, The large tractor
lag pleny of power to pull a two-batiom plow
amill 18 | for truck gatdeners or pwoors of
smmll Tarms.
TAXIDERMY =It's fiun t6 madnl ¥oiir
% gam birde, flsh and small anlmule, Siaf
taxidormist of the Field Miseum of Nalural
History tells you exacily how (o peepsce the
sking and abiain Hfe-l1lke poses,
10 AUTOMDBILE KINHE—TYou can
* gasily save 100 a year on Four suteo-
mabfle by following the many hints en apl
mod operntion deseribed amd shewn. It Is the
litle ihings that save maney.
11 CLEANING FORMULAS — How yom
* eqan make your own cleaning prepara-
tione for woodwork, sutomohiles, paint brushes,
wallpaper, ehimneys, tollets, Eune, Flgs, car-
pete and marble,  Alse, how to make Boaps.
hiuing wnd meny ather things,
Iz COSMETIC FORMULAB—WIith ihesn
® formulas It Is easy te make ¥our own
hand lolfons, eold creams, shaving erpams.
rouge, ilepllalocies, bathli salis, beaiaty elay
nnd lipstleke.
13 TREASURE FINDERS — Bulld your
* own treasure fnder and meis] losster,
Dietails for both large and small radio types
Elven with diagroms sod direcilone.  Thees
dorlees have many pracileal uses such a5
tracing plpes, metal conduils, ete.
14 LOG CABINS AND TOURIST COT-
* TAGES—Two distinctive types of year-
rogpd esbing of loge. One of sfockads walls
ef vortienl split logz which da awar wiih

MARCH, 1041

chinking and saddle-medehing.  The other is
made of logs with eoroer notching,
15 FOOD PRODUCTS FORMULAS—I00
* formglas for making soch  everydey
necessities us extracts, mon-glecholie flavors,
Iralt s¥rups. Ersaparilla syrup, meringie pow-
der, root beer aml cheesn orlps,
16 GARDEN WODODWORK AND FUR-
* NITURE—Gives plang and details for
Axing up your outdeor living room and beau-
Lifying yoiar garden, To addition (o ornamental
gtrueiires, guch ap pergolas, arheos and seals,
it tells how to dress up your home with troflig,
femcee, Bk
17 SOLDERING AND BRAZING—Tells
* hw ot wse  pew  Auzes, soliders gnid
methods in seldering atuminum, small cracks
in exlimder lieads, zine allors, Topch solderiong
with a earbon are. and lew stalnless stec] may
b peddered, hraged,
18, MIRACLE PLANTS—How you can mix
® your onn vitamin DI aslution f0 grow
plants either in your home or garden with
aflen amuzing resulis, Also p formula and
complete details for prowing plants  withoot
snil by the mew  gollless method, and the
gectels of suecess with houes planis,
19, HOME WORK OPPORTUNITIES —
* Bimpls hamitferaft profecis gnvens ean
div 16 earii metey o fhelr spure Hme, Thers
Ate crepe-paper hovellles, dhoel metal decora-
tive objeets, veefol things made of oflcloth,
ewrh ad knitting bage, waste haskets and ghos
cantoiners.
(), TELEBCOFES—Comnloie details en o
¥ r¥I1I:'I.'III|l:‘ telegcope your ean bulld for
leag than §10. This ig & d-incl, 48-inch foval
length type. The instroctions tell how (o make
the mirror and griod the lenses yoorself. Huch
an inetroment hag detectod objeets 1000000
lght ¥cars mwiy.
21 METAL PLATING AND GOLORING
* —Thig gived dedens of edsential formiu-
1as for metal plating, eoloring aml decorating.
It tells how to clean ohjects, polish and bt
Nlate by immersion and by the use of paste,
enpper plete witlent electricily,
D92 FAST IGE YACHT—Build wour own
* Cluss-E iee vacht. Every detall of the
eonatraction of 1his eraft §8 carefully explalnml
with sniling inscructions,
23 EXTRA RDOMS IN ATTIC—Al to
* the vulue of vour home LY baillding an
extre room In your attic which will derve
elther 28 5 den or bedlrooen.  Every step of
the work Is clearly illuserated,  Ino addition
there {5 a plan for = foliding sinirease and tho
Installatlen of an atilo cosling i

24 BASEMENT PLAYRODOMS—iiel away
* From unsightly conl bins apd bubld an
attractive playriom [e youc seneomi.  TE'a
eagy If you follew thede suggeslicon: and will
prove invaluable,
25 PHOTD PRINTER AND DRYER—
* MNow yom can bulld ¥eur own printer
ecasily, Tho one featured I tils beoklel las
an aulomutic switeh and tukes negntives up
fo 6815 by 8% in. in slze. In addition thoee
Is a split-second (lmer,
25 SAILING DINGHY —This 14-foot boat
* comlilnes strength and Vght welzghi. 11
carries 140 sq. ft. of canvus ond welghs about
&40 pounids,
2? TRAILERS—MIidgel house amd willity
* type trullers which apyone can build in
Epare time, The "‘'midget™ 13 & toar-deop 1ype
whieh provides sleeping quarters for two adulis
beglides BioTage space.
23 METAL GRAFT—Hoeee 08 ome of the
* most intereating of all hohbles, Simple
imstrizciions are glven for brass tapping spd
the maklug of many novelties,
29 MAGIC FOR EVERYBODY—Simple
* iricks to puzsle yuar friesds.  ““Miod
reading’’. curd and malech tricks, sy chemieas]
tricks and stunts for your periles.
30 GCANOQEING—0ue of the mosl [ascinat-
* Ipng aof all suinmmer spurts I8 canoslng
and the cost §s low, You can gaslly bulld your
pan l6-fi. Caopdian L¥ype canoo,
31 LOWER YOUR FUEL COST—FPrac-
®* fieal litthe kinks ibhat will save you
Wmdeods of dollare in the heating of ¥our
home. IHew o Ao your furnaee, baodle the
drafts, &vold hest losses, wnesthee swvlpplng
and many other imporiant detalls,
32 wOoOD TURANING—Teclls how Lo use
* a hemne workshop luthe eoreecily. Covers
usa of chiscls, faceplate wolE snd §plit turm=
B,
1:;: TRAPPING SMALL ANIMALS—
* Tlewv o Jute Tur bearers, preparo batt
amd Uraps, aml dress skios [or the market.
Alsn, hwow in selech w SlLEUN,
34 MOTOR DRIVEN MIDGET CAR—
* Complete detafls for the eonstructlon
of n small, gas driven car snd & motor Jcemler,
Alsm, Bow o bulld  bicyede trailer which
provlifes @ fall-length bed,
35 TRAINING YOUR DOG—How to turm
* your dog into A useful bunting com-
panion, teachi it ohedlonee and make it oo
many of tho tricks scen on #lage and gereen
36 SMALL CASTINGS —Bullding Four
* own small gas or clectric furnonce Lo
melt hruss, copper or allovs &0 sou can make
small castings, and & tumbling barrel to clean

thm.
3? MAKING MONEY WITH HAND
* LOOM-—<Full details an how to halld
a hand loom for weaving  ruRs.  spresdi
tapestries, and bow o make moseliles af
leather Toc fun nr profic
HANGING WALLPAFER —Tricks af
hanging wallpaper with Instrsciions for
removing ofd paper, preparing walls. mising
maste: also haw ta pefinish varndshed foors
aml point Seur leomes,
. BACKYARD GARDENING — Eclert-
* Ing, planning and geltling s best pe-
gults with ymar garden the gecrels of proper
watering; boilding a small year-roaml grecn-

homse,

4_“ PLAIN AND NOVELTY WOOD FIN-
* ISHING=—=Rringing oul {he beguly of
wond grain—ail Anishing ag wsed on (e mosk
expeneive furniture and noveliy finishes with
hedh spray and hrissh

1 2 3 L] 5 ] T
15 16 17 1% WM n

Popular Mechanics Press, Dept. 252
200 East Ontario Street, Chicago, Ill.

Please gend me the hookletz encireled below ail 25 cents ench or any five for
&1, it beeing understond 1hat my money will e returped 10 ot aatisfactory.
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Telescopie
Taper Attachmaont

Turns and bores
tapers up to 313
per loot amoothly,
q-asu.l-p and asccur-
ately. Telescopic
feature sliminatas
necessity of dis-
connecting croas
foed sceaw when
taper attachment ia

13*x B* Under-
neath Balt Mo

tor Disiven Lathe

O-inch swing 1° sapacity Usderneath Balt
Motor Diriven Tool Room Precision Bensh Latha

16 x 6 Underneath Balt Mo-
tef Deiven Tosl Resm Lithe

SOUTH BEND LATHES
FOR REAL EFFICIENCY

In all classes of industry South Bend
Lathes are meeting the need for real effi-
ciency in precision machine work. They
have ample power, extreme accuracy and
an unusually wide range of smooth, vibra-
ticnless spindle speeds,

SIZES AND TYPES
Manufactured in 9%, 107, 13", 1414", and
168" swing. Bed lengths 3' to 12, Quick
Change and Standard Change Gear types,
with Motor Drive and Countershaft Drive.

OM DISPLAY IN ALL PRINCIPAL CITIES
Ha.ﬂlrn-nrl;l Carey Machinery Milwaukes, WAV ocll Mach,
Baston .3, Bend Lathe Whe,* MNewark, | J 1. Edwurds Mach,
Endg[‘puﬂ : 1. I: Bisgood  MNew York,  ALC Colby Mach,
: Nenl C n, Philadelphia. W.H. Happ Ca.
Ehl{:u,qn .a,fi-ulrh L'..Fll Whkat Providemce, Gen, T, Bevnolds
Clavaland . Deyn Mach, San Frantisea, Moo
Datroit La'r Machinery Co, Seattle it
Los Angedes, Focles & l]:n fes  Toronto, A, H. '|'. il
*Roston Bales Offies, 67 Bromdway |"||]:||| B
bridge, Mase., Telephane Trowh r|.'|{r| o,
{Chicago Bales office, Room 308 Machinery Snlen
'|'|,]|;!_.!‘||.||:|- State 7251,

Buikding;

SOUTH BEND LATHE WORKS
2 E. Madison Straot
S0UTH BEND, INDIANA, U. 5. A.

Lathe Builderd £m 79 06

PRINTED BY POFULAR MECHANICE COMPANY, CHICAGO,. TLL.. U. 5. A:
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"WE WERE ENTOMBED IN A

MOUNTAIN LABYRINTH i

A trove experience r.-j W, B BOLTON, Monerr, 'I.Ig

A MYSTERIOUS ‘MANHOLE’
in the roof of an Ozark
Mountain cavern we were
exploring one day in-
trigued us,"” writes Mr.
Bolton.""With no sense of
danger, we wriggled
through the hole and into
the inky darkness of a
cave beyond. For hours,
we explored,

‘THEN TO OUR HORROR,
we found that we were
lost] Visions of searching
parties finding our bones,
months afterward, Aashed
in my mind aswe searched
for the exit. The candles
flickered out as the hours
passed. Only the flashlight
was left.

“*AFTER SEVEN HOURS and a half of hldeuus scarchmg, we came upon the exit
to safety. We had found our way back to life again, thanks to our flashlight
and its dependable *Eveready’ fresh DATED batteries!

I:S:'x!-rni;J %(/5? ﬁ?ﬂ%ﬁ;

The word "Foercady' is a regictered trade-mark of National Carbon Coprpany, Inc.

FRESH BATTERIES LAST LONGER.... /57 fo: 4 DATE-LIN® [

HMATIOMAL CARBON COMPARNY, INC., 30 EAST 42nd STREET, NEW YORK, M. Y.

Lowst wf Uwsow Corriiicie [I[an wnd € i fraa
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‘ \”‘;‘ifdlal(fg THE TG/

EXTRA EXTRA EXTRA
MILDNESS COOLNESS FLAVOR

AND ANOTHER BIG ADVANTAGE FOR YOou IN CAMELS—

the smoke of slower-burning Camels contains

O/ LESS NICOTINE
O

than the average of the 4 other of the largest-salling
cigaraftes tested — less than any of them — according
to indepandent scientific tests of the smoke itsalf

“SMOKING OUT” THE FACTS about

nicotine. Experts, chemists analyze
the smoke of 5 of the largest-
selling brands . . . find that the
smoke of slower-burning Camels
contains less nicotine than any of
the other brands tested.

It J. Btexinlds Tolasos Coam g, Winelon-Salem, N C,

THE SLOWER~-BURNING
C/GARETTE —




