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| SHOULD THINK
MOTORISTS WOULD

REALIZE THAT A SAK/D

IS THE MOST DANGEROUS

| DON'T AGREE! I'VE SEEN
PLENTY OF ACCIDENTS
AND | THINK A
BLOW-O0UT s MUCH WORSE

: 1—_‘

Wi

THING ON THE ROAD

A/gz/e ) New Goodrich Tre Protects

Ag'amst BOTH Skids and Blow outs

READING TIME: 56 SECONDS

How would you vore on this guestion:
Which are worse—skids or blow-
outs? Many motorists say 'skids'—
many say blow-outs’. When skids
and blow-outs kill or injure thou-
sands don’t take chances on tires that
give you only balf-tway protection.
For safety’s sake equip your car
now with the new Goodrich Silver-
town—the tire that gives you maxi-
mum protection against BOTH skids
and blow-outs.
* * *

You can’t beat the action of a wind-
shield wiper for sweeping a wet sur-
face dry. And that's the way Silver-
town's Life-Saver Tread acts on wet
roads! No wonder, then, this new
Silvertown will give yvou the quickest
non-skid stops you've ever had!

The Life-Saver Tread on the outside
of this tire is safety you can see and

feel. But, remember, “Silvertown
Safery” doesn’t stop there. It's fuside
the tire, too—in the new, improved
beat-resisting Golden Ply that gives
you greater protection against high-
speed blow-outs,

S0 why argue about skids and
blow-outs? You can get Silvertown
teday on the liberal Budger Plan
available at Goodrich Silvertown
Siores and many Goodrich Dealers.

* #* *
ONLY 10¢ for a miniature reproduc-
tion of your own license plate on a
key chain! Your own number—your
own state colors. Drive in to your
nearest Goodrich Dealer or Good-
rich Silvertown Store and ask them
o get one of these
popular and valuable
kev chains for yvou. No
obligation. Only 104
to cover handling cost.
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RIDE HIGH

T
B

WIDE AND HANDSOME

WITH NEW

CHAMPION SPARK PLUGS !

NEW SET of Champion Spark
Plugs will rejuvenate the lag-
Eﬂjg performance of any car, and
you with the urge to get out
and "ride high, wig: and hand-
some.” For Champions, with their
championship qualities, restore
lost power, speed and acceleration
and increase gas mileage so that
in a short time they have saved
their small cost.

Champions make every engine a
better performing engine. That's
why they are the choice of most
racing champions everywhere—
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on land, water and in the air—and
of the majority of motorists the
world over.

Sillment is the sensational new
material used to seal Champions
against gas or compression leak-
age, at the shoulder and through
the center electrode. This exclu-
sive and patented process seals
Champions against troublesome
leakage common to ordinary spark
plugs, and accounts for their better
performance in today’s high-com-
pression engines. Demand de-
pendable Champions for your car.

MODEL BUILDERS—ATTENTION!

ACTUAL SIZE

Y-PLUG Champion

Spark Plugs for
model gas en-
gines give the
same depend-
able performs-
ance asthe reg-
ular Cham-
pions. Sillment
sealed. Silli-
manite insula-
tor. Alloy
needlepoint
electrodes for
easy starting.
One piece con-
struction.

65¢
CHAMPION SPARK PLUG CO.

900 Uglon Ave. = Taleda, Dhin
_V |[v-2|v-3]
B 0 | %" 1 %7 | 55"
Thread Lt Ve
Thetad Length | 355 | Y52 | %
Weight, Grams | & | 3 | 24
1A



BENNY McCOY
$45,000
c 2nd-sacker,
Philadelphia
Athletics

for good

smoking

There's a triple play in every
tin of Velvet... it tastes right in a cigarette
.« . it smokes cool in a pipe...bite is O-U-T!
Made from maple - flavored Burley, aged
two years or more in wood ... it rolls @
better cigarette and packs easy in a pipe.

civel «#Zw

Copyright 1940, LIGGETT & MyERs Tosacco Co, wwyﬂr”
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Sea Giants on Parade

PORPDISES are like playful puppies. Down at the

Marine Studios in Florida you’ll see one of these
400-pound practical jokers shoving a sleepy 200-pound
turtle around the tank just to be ornery. Sometimes a
porpoise will dive to the bottom with a rubber ball in
its mouth, let the ball go and then race it to the sur-
face—whistling through its cranial blowhole for sheer
joy. Scientists as well as tourists are learning about
life in the sea through the portholes of this salt-water
observatory. Take a look, yourself, at the Marine Stu-
dios in the eight-page August Coloroto section.

Miracle Men of the Corn Belt

HAT the midwestern farmer wants is a breed of

corn that resists searing sun and winds, corn
that's amenable to the mechanical picker and that
chinch bugs, grasshoppers and diseases will pass by.
They want a miracle. Well, they're getting it. Read
next month how they're tailoring these traits into corn
and shooting at 200 bushels to the acre.

Next Month

UICK as a wink? That's only

a fortieth of a second. They're
taking photographs now with ex-
posures of 1/3,000,000th of a sec-
ond—stopping the flight of bats,
“freezing” the agile tongue of a
cat lapping milk, halting a bullet
shattering a light bulb and even
showing the sound and heat waves
caused by a bullet's flight. This
incredible high-speed photogra-
phy and its role in modern indus-
trial research are deseribed in an
August story, “Quicker Than a
Wink—and Then Some.”

Try the Easy Way

M OST people do things the hard

way. The human body is a
remarkable piece of architectural
engineering, and if it's used prop-
erly—with some intelligent appli-
cation of body mechanies—you
can carry a loaded trunk or pedal
a bicycle, shovel snow or pitch a
baseball with the least possible
expenditure of energy. A sculptor
offers expert advice on how to
work and play efficiently in a fea-
ture next month entitled “Why
Not Try the Easy Way?”

Super-Speed Roads

PICTURE yourself in your 1960

teardrop car flitting from
Washington to San Francisco in a
day on a 100-mile-an-hour multi-
lane highway, kept a safe distance
from the car ahead by a radio
block system like today's auto-
matic train control. Norman Bel
Geddes, noted industrial designer,
says it's possible. Take a trial trip
in the story next month.

Published monthly by POPULAR MECHANICS CO., 200 East Ontario Street, Chicago, U. 8. A

Bingle copy In United States,

25 cents; $2.50 o year, £4.00 for two vears, $5.00 for three years in United States and possessions, Canada, Newfoundland, Labrador
and countries of the Pan-American Postal Union including Spain. To all other countries add $1.00 a year extra for overseas postage.
Changes in address must be reported to us immediately to eliminate delay. Entered as Second Class Matter, Sept. 16, 1903, at the
Fost Office at Chicago, Illinois, under Act of March 3, 1879, Entered ss Second Class Matter at the Post Office Department, Canada,
Copyright 1840, by Pepular Mechanies Co. in the United States, Australin and France. Printed in the United States of America,
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cesdlve heat
on metal ...r"?::."u..u !I'Elﬂ'_mnl:luth I-m L
has ll:l;.:lﬁli. Mt, .tnm nl"!-im that is heat proof. EI Is

t lubricati fail rd
uard agains on failure a I:Fq

:ulﬂn' wear, It protects your car and your
Next time you drive into your favorite ser-
vice station or garage, ask to have your car
conditioned with Pyroil. Twelve ounces or
a pint in crankcase. Three ounces in gas
tank. Then you'll have dependable, heat
proof protection for vital parts!

Pyroil rids your engine of contaminations,
too—hard carbon, gum, sludge, acid and
corrosion. Try it today! Manufactured and
Guaranteed by Pyroil Company, W. V.
Kidder, Founder, 57 Pyroil Bldg., LaCrosse,
Wisconsin, U, 5. A.

Want to Know How Pyroil
Works and All That It Does?
Send Coupon Below for
Free Booklet, Questions
and Answers."”

ADD . & ™
MEREL Y

DUNCES TO

GAS & OIL

DISTRIBUTORS:

CHECK AND MAIL
COUPON FOR FRAN-
CHISE FACTS.

----------------------------—--I

:ll"!'llﬂl[. COMPANY,

I 57 Pyroil Bldg.,, LaCrosse, Wisconsin
Please send me postpaid your Free Booklet, ' Questions
and Answers about Pyroil.""

| O Send Detalls of Your Plan for Distributors:

I Address. . .

:Glt:. e Btate. .
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Ever wish you had Cat’s Eyes
for Night Driving?

G-E ANNOUNGES NEW
INVENTION TO TRIPLE
LIGHTING ON OLDER CARS

JF you've ever wanted cat’s eyes for night driving . .. if you've

envied the safety and comfort of the new Sealed Beam
eadlighting on 1940 cars . .. here’'s what you've been waiting
for! Two revolutionary new G-E MAZDA lamps, in auxiliary
units inexpensively installed on the bumper at any good
garage or service station, work automatically with old head-
lights to triple the road lighting on average pre-1940 cars.
Amazingly efficient, hermetically sealed “All-Glass™ construc-
tion. No dirt or moisture can “breathe” in to dull the reflec-
tors. And with no inner bulb, the effect of blackening is
greatly reduced.
See these new lighting units today. And for your own protec-
tion, check these 4 points before you buy:

1 BE iS-llHE 'r-"tu get Z ||In|:s
c 1 “drivin TAREINE .
GLASS REFLECTOR FUSED 2 BE BUREL ’[E_m‘i hive “All-
10 LENS ... NO DIRT (Glass” G-E MAZDA Driv-
OR MOBSTURE CAM ing and Passing Lamps.
SHP N 3 BE SURE units are properly
“-:rl_':l 1.\|r|'|. ru'l..n-n. rn1r fu
efficiency,a cumff switch for
city d.']l'l.\ll'lh_
4 BE SURE they're properly
aimed to put light where
needed for safer seeing.

FUCED FOCUS ...
OME 30 WATT FILAMENT

MIRROR-LIKE REFLECT-
IMG SURFACE OF
VAPORIZED ALUMINUM

PASSING
LAMP

PRIVING
LAMP

THE NEW G-E MAIDA Driving and Passing lamps are
especially designed to mrplmcnt pre-1940 car lighiing.

Be sure to dim your lights when passing other cars.

7ee new RL-GEros”
G-E MAZDA AUTO LAMPS
GENERAL 3 ELECTRIC

JULY, 1940

DRIVING BEAM on average pre-1940 car
produces only abowt 20,000 beam-candle-

E:wrr addition of new “All-Glass"
E lamps.

NEW G-E “DRIVING u.nr-' {unla 30 watts)
adds 35,000 beam-candlepower. Cleaning re-
flectors and lenses of old headlamps further
increases light.

TRAFFIC BEAM of pre-1940 cars, dimmed by
dirt and moisture on reflectors, makes passing

other cars hazardous.

WITH G-E “PASSING LAMP” added, you
get more light far ahead along the right curb
and at sides of road where you need it

A



74&%«9’ Movies Make Your “Play
: Work” Much More Fun!

WH&T is your hobby?
Gardening? Your home
workshop? Fishing? Hunt-
ing? Whatever it 1s, you'll
ge: more pleasure from your

obby if you make movie
records of your methods,
your progress, your results.

Even difficult subjects are
easy to record, #n color and
motion, with a Filmo Camera.
Just press a button, and what
You see, you gef . . . At snap-
shot cost. With four speeds
including slow motion, de-
vice for animation work,
and provision for adding extra, special-purpose
lenses and accessories as your skill grows,
Filmo is a basic camera that will meet your
present and future needs. Superb results are
certain, for Filmo is precision-built by the
makers of Hollywood professional equipment,

Mail coupon for booklet. Bell & Howell
Company, Chicago; New York; Hﬂll}'wood
London. Established 1907,

FREE Movie Booklet

BELL & HOWELL COMPANY
1844 Larchmont Ave., Chicago, [11.

Send free, 16-page booklet about Filmo
8 mm. movie equipment.

e Flono-§
only $4050

Easy Terms
Other Models 1o 511553

R - e e o e R R e R b R

PRECISION-MADE BY

BELL & HOWELL
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WHICH OF THESE MEN

YOU? =

IsThis You?

1. “My name is Stark. I'm never late
mornings. 1 get back promptly from
lunch—ofiten work overtime cheerfully.
1 carefully do every single job they give
me and in six years I have done each
job s0 many times that I'm letter-per-
ect! Only one little raise so far, but
some day I ought tncﬁet a good one,
I'm Iprubcat_:l? the steadiest, most loval
emp o::i'm in the whole office. One of
these days the boss will realize that I'm
the best man who ever worked on this
job. Then I'll show these other fellows
a thimg or two!"

DDN’T you recognize both these men in
your office? One i1s a slow plodder—
the other an energetic go-getter. Stark
thinks of himself—Baker, of his company.

Stark runs along comfortably in a rut—
hopes for a big raise. Baker pulls himself
out of ruts—gefs a big raise. And goes
right on training for another one!

It’s men like Baker who turn to LaSalle
business training because of what it geis
them! And they know it gets them plenty
because the proof is plain to read in the
grateful letters—and the successful lives
—of thousands of LaSalle graduates.

You too can join the ranks of the
“comers” like Baker if you'll “train on the

LASALLE EXTENSION UNIVERSITY, A
Dept. 764-R CHICAGO

1 am ambitious like Baker. Tell me how I cancm:; for larger success—and
below:

send me your free booklet on the field I have

O Executive Law: LL.B. Degree Salesmanship
B E Traffic Management

Management Accounting

OR IsThisYou? ol

Institution

1S

B

-

2. "My name is Baker. I've only been
here a year, but the jobs they give men
like Stark and me are too easy. In three
months I saw I could never get far
ahead on routine work like this, So I
beoan to look for ways to increase and
improve the work in my department.
I'm taking home-study training that’s
helping me a lot. My s heard about
it and complimented me. Next month
I'm going to be made Assistant Depart-
ment Head at 409 more money. After
that—well, we'll see. But you can bet
I'm still studying!"

job You’ve got—to get the job ahead!”’
It all depends on you—the height of your
ambition and your readiness to investigate,
then study systematically and seriously.

The LaSalle Success Road is cleared and
ready for earnest adults—has been trav-
eled for thirty years. Its first sign-post has
always been a man’s name on a coupon
like the one below.

It costs absolutely nothing to send such
a coupon. But sending it may mean the
turning-point in your whole life, Mail it!
At least find out about LaSalle’s road to
better jobs—more money—success!
There's no time like NOW!

A CORRESPONDENCE INSTITUTIONRN
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A “First Aid”

for Repair Work

around the house—in the shop—on the car

SMOOTH-ON -
ﬂ@—’j‘ , e
Bealing a leak il'l: a é i J )

waler or steam pipe
In place is one of the |

hundreds of home re- .
pairs that can he ||
done  easily and L ﬁ

economically with
Smooth-On No. 1. \

When leaks occur on heating systems or
water lines, when eracks develop in heat-
ing boiler, automobile engine or other
castings, when metal fixtures or machine
parts become loose—these are the times
that a can of Smooth-On No. 1 will save
much time, effort and money. Smooth-On
is easily applied without dismantling the
part to be repaired, requires no heat,
special tools or previous experience, and
makes a permanent pressure-tight and
vibration-proof seal.

F R E E — the 40-page

Smooth-On Handbook
This concise practical repair manual enables any handy
man to be hiz own repair mechanic on dozens of jobs that
would otherwise mean the delay and expense of gpetting a
professional. More than 160 diagrams show ingenious and
proven methods of making eracked, broken, leaky or worn
apparatus Tully az gerviceable as when new, and assuring
permanently good results on new construction work. This
useful guide is literally a necessity in every home and
shop and will be sent you FREE if you fill in and return
the coupon.

Get Smooth-0n No. 1 in 18§08, T-0:,
1-1b. or 5-1b. can from your herdwore
®lore, orf, If necessary, from us. For
your protection. insist on Smooth-0mn,
used since 18935.

SMOOTH-ON MFG. C0., Dept 37
574 Communipaw Ave,,

Jersewy City, N. 1.

Please send Smooth-On Repair Book.

L TR s e PR

Dmt wz!ﬁ SMOOTH ON
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IMPORTANT NOTICE

It Is the intention of this magazine to provide its readers with
information regarding the latest developments in the mechanical
arts, We take no responsibility as to whether the disclosures con-
tained in our articles are covered by patents and advise readers
to investigate this subject befors making, using, or sslling any of
the products, machines, or processes described, in order to avold
possible liability for patent infringement.
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1 Ann doesn’t cry easily—but that night I
found her in tears! I can't help it,"” she sobbed.
“All the things we were going to do—buy a
car, build a home—remember? And here we
are—married three years, and just barely mak-
ing ends meet! I thought our dreams might
come true—but it's no use.” I made up my
mind right then to “have it out' with the boss.

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

3 When I learned the boss
was a former [.C.5. student,
I signed up guick! And what
a difference it made in my
work! I'd never realized until
then how Iittle I knew about
the business.

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5581-J, SCRANTON, PENNA.
* Without cost or obligation, please send me a copy of vour booklet, “Who Wins and *
Why,” and full particulars about the course before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES
O Agricul O Air Brak O Cotton M, faeturing 0O Muarine Engi R. R. Bignal ¥ Refrigers
O Alf Conditioning  []Diesel Engines . () Mechasieal Drafting g u.njurfza:%‘;" - -
O Architectural Drafting 0O Elsetrioal noering O Mechanical Enginsering [ Bheet Metal Work
O Architsoture O Eleetrie Lighting 0 Mina Foraman [ Bteans Elsetcis
0 Aute Tade-tup [0 Fire Bosses 0 Navigation O Steam i
[0 Auto Tethmician E Fruit Growing Heating [J Patternmaking [0 Steam Fitting
Aviation (] Boilarmalking Heat Treatment of Metals 0O Fharmnoy O Plumbing {7 Btroctursl Drafring
o Brﬂmfmyu 0O Hi Engineering O Poulery Farming O Strusturn]l Engi
O Buildi ting O House i Practical Telephony O Burveying anid Mapping
B Chamistry O Losomotive Enginssr Public Works Engineering Tdﬂq;l" Engineering
E Civil Enginearing O Machinist O Radio, General Textils e
Coal Mining 0 Management of Inventiona 0 Radio Operating 0O Toolmaking
[ Conorete Engineeri O Managing Men at Work 0O Hadio 0 Welding, Electric and Gaa
0 Contracting soad ‘Etﬁfdinr. O Manufxcture of Pulp Paper 0 R. R. Section Foreman O Woolen Manufscturing
BUSINESS COURSES
0O Acvounting O Advertising [ Civil Bervics [ Firnt Year Colloge O Rallway Postal Clark
0 Bookkeeping O College Pmp-rﬂnrr [ Fors ip [ Balesmanship [] Becretarial
B atee el B, Cighia BETCER. gt
neas Managem FET s e ting
Cartooning 0 C. P. Accounting 0O Lettering Show Cards 0O Traffia Mlln.:umlnt e
DOMESTIC SCIENCE COURSES
O Advanoed Dressimaking O Home Dressmaki O Tea Room and Caleteris
O Foods snd Cookery O Professional Dresamaking apd Designing Management, Ustering
Name e IR} Address
City.. niSlate " Present Position
Cangdign reeldents semd coupon to [Internationsl Correspondence Hchools Canadion, Idmited, Montresl, Canods
British residents semd coupon to I, €. 8., 71 Kingsway, Lendon, W, . 2, England

JULY, 1940

9A



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

By Charles Atlas

Do you want a powerful body of might
and muscle—deep, husky chesl—Dbiceps
like iron—arma and legs that never tire?

7-DAY TRIAL OFFER

Just give me a week! Make me prove—
in even that short time—that continuing
with my Dynamic Tenslonmethod will make
a4 New Man of you—put ¥ou in magnifi-
cent physical condition which wins
the envy and respect of everyone.

FREE BOOK

I mysell was onee a B7-pound weak-
Hng—slekly, half-alive. Then I dis-
coveres] Dynamic Tenasion. And I &
twice won the title, ""The World's
Mont Perfectly Developed Man!™

But T am not making any
clalma which I am not willing
w have you prove for your-
gelf, If Dynamic Tension
can't show enough results
in & T-day trial perlod—
results You can see, feel, 5
measure with a tape—
then don't go ahead with
it—and it won't cost you
one cent!

Make me PROVE itl
Ciamble a postage stamp,
fBend for my FREE BOJO

.
wm

AT OMNCE! Address me e
personilly: Charles Atlas =
Dept. 87, 115 East 23rd | =
Bireot, New York, N. Y. 3=

Learn this
Profitable
Profession

'Follow
' This Man!

Secret Service Operator
No.38Is On The Joh!

|| Fallaw him throngh all the exeitement of
X h affter the counterfeit gang, &

how a erafity operator solves n murder with

——— tell-tale fnger prints] Thrills! Mysteryl

5 al
F R E | The Confidential Reports
® No. 38 Made to His Chief
Earn a Regular Monthly Salary

Write for reports and free “Blog  the Identifiention Roreans in
Book of Crime. " Learn how YOU  Amerieal Send for list of over

ean become n Finger Print Expert,  bureaus ng our graduntes,
at home, Hmrn time, at small  Write today! iteraturesentonly
eost, Uur uatesrundT G ofall do stating their age.

INSTITUTE OF APFLIED SCIENCE
1920 Sunnyside Avenue  Dept. B-135, Chicago, HI.

original aystem of instruction every part of the
Waich Repairing Trade at home. You can
earn money while learning and prepare yournell
for a well paying position or start in business af-
ter completing our eourse of instruction, Good
watch repairers are In demand and generally earn
vory good salariea. For particulars apply to the
Wisconsin School of Watch Hmlﬂll
524 E. Masea 51.. MILWAUKEE.

Your Place in Aviation___

i SPARTAN

SLNDOL OF AERONAUTICS

Come to SFARTAN for tnduy's finest expert tralnlng for your
choiee of avistion enresrs—Flying, Engineerimg, Hmﬁ:':!uq. Hadia,
Approved by U. 8 Civil Aeropnuties Authority. 15 medorn alr-
Eﬂhhullﬂ.‘lk nirersit engines: rrinpletoly squipped shopa, |shers-
ries—privals pragiicn Relds: 17 modern bulldings: cleb-liks
dorusbiories, WO papnnsksm program  meakiss SPFARTAN
EVEL Ereales,  New uly Kk, Weie for free satalor.
CAFTAIN MANWELL W. I--l.i.F'l:Il.il¥1 .l::rul-l

PHOTO-ENGRAVING F574

FREE—a copy of the Tasope' Magnzine, monthly treasure
chest of photographic and photo-engraving information.
Learn why Aurora, Mo., is the photo-engraving, photo=
graphie eenter of Ameriea . . . how hundredsz of ama-
teurs, free-lance photographers are making money with
pictures. MNo-obligation posteard brings vour cﬂmr.

0.

ards J

o id o P afy

in 90 Days at Home

Humdreds of men and women of all ages 18-50 make $10.00 tao
£20.00 In = single day giving eelentifle Bwedish Massage nnad
Hydro=Therapy treatments. There 13 a bl demand [rom
Hoapltale, Banitariums, Clubs, Doectors and private patients as
well as opportunities for establishing your own offies,

Learn thig interesting money-making prafession in your own homa

by mail, through our home study course. Same  Instructors
ag in our NATIONALLY KNOWN resident school, A diploms
upen  completion of the ecourse. Course can be

varded
. i “HP commpleted in 3 to 4 months. High Schosl train-
ing Is not necessary¥. Many earn big money wlhile
learning.

Anatomy Charts & Booklet FREE

Enroll mow snd we will fnclude uniform coat,
medical dietionary, patéented reducing roller wnd
Hydro-Therapy supplies without extra cost. The
reducing course alone may be worth many [imes
the modest tuition fee.

Send goupon now for Anatoemy Charts and booklet
containing photographs and letters from suceessful
graduates. These will all be sent postpaid—FREE.
THE Collegn of Swedish Massage (Successst to Matinal Collegs of Massags)
Dept., BG4—30 E. Adams St., Chicago.

You may send me FREE and postpaid, Anatomy Charts, booklet con-
taining photographs apd letters from graduates, and complets details
of your offer,

HIIL‘IE O A e B T PN et st et i o il S o e i el i mei it Mgk
o) | & N—

Blate.. . ...
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» DEPT. PM-18, AURORA,
ARTISTS MAKE MONEY
nd out your ability. Bend name, age, occupation and

address for Free Vocational Art Test.
Eul-ul .'n:ll_-cr_nh. Inec., 7130 Fedaral t"f“ Bidg. . Minneapolis, Minn.

A for i
or insects — butterflies, motha,
cls“ FAI n I by them for eollestions, Geod
[= T ] ||-I|I_. Thara nrp same kinds on the large prico Leg
in my Instructions smil picturés worth $1 1o 37 each, Be-
inners gl ready mpow, Send 10 (motd stampa) for tad

s, belore se g any lnseota,
INSECTS
"

MR. SINCLAIR, DEALER IN
Dwpt. 6. Bex 1830, San Diego, Cabif.

Bakers make good money! Mow Tth Industry i 1
Nearly depression -pmufﬂew home stud ﬁrnki“ '&;-m
e e L)
Mational Saking Institute, 3601 ﬂhﬁ?ﬂﬁ?ﬁnﬁﬂ%

| and Make up to $12 in a Day!
8 & Let me send you a fine all-wool union tallored sult
FREE OF ONE PENNY COST. Juet follow my
easy plan and show the suit to your friends. Make up
to 512 In a day ecaslly. Partlal Payment Plan. No
erperience—no house-to=-house caneassing Recossary.
SEND FOR SAMPLES—FREE OF COST
Write E for FREE detalls ACTUAL S8AMPLES
and =g o gelting plans. Bend Do mMODEy.
H. J. COLLIN, PROGRESS TAILORING COMPANY
500 So. Throop Street, Dept. G-116,Chicage, lllinolr

rtial

a
Payrment

4]
81a 1
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Promotion Begins at Home

If you are an average grade school graduale, the average man
wiih High School trasning earns $16.30 a week. MORE thon you, 1O Get Ahead Today

YESTERDAY —

TODAY — | You MUST Finish

In 1900 . . . Many doctors then prac-
ticing wére not even high school
graduates. High School had not been
reguired at the time they entered
medical school.

High School

Alice in Wonderland learned:
“You must run as fast as you
can in order to stay where you
\ are, To get anywhere, vou must
In1840. . . Schools of nursing require run T“-I{:E ffi'ﬂf f{},‘l'f. o

high school graduation because most ; - i F
of them are conducted at college | ‘t(]ll]_I' 0wl lle.‘:, T.Ddﬁj.', 15 il]{E
tevel. Progress has made modern

nurses’ training equal or superior to | that. During the day, you must
that svailable to many ald timed] 4. a5 hard as you can—as well

The Wright brothers,
long months after they
nl:;ulliﬁ had accom-
giiu-hnl ight,scill were

afled by the problem
of how to turn a plane
while It was flying.
(1904)

doctors.

as you can—in order to be sure
ofholdingwhat youalready have.
To get anywhere in commerce,

Thousands of schoolboys
14-16 years of age know
maore today about alr-

lane design than the
‘rights knew at Kitey
Hawik.

industry or socially—to win a
better job—bigger pay—greater
success 1n your social activities
—vyou must make EXTRA
effort in your SPARE time to
meet the competition of better
educated people.

In1900. .. The High
School Graduate
was a person of dis-
tinction., Only owme
rson _in, 800 had
inished high
school.

In 1900 ... Very few even thought of
#oing to college, unless to enter one
of *"theé learned professions.”’ The
number of college graduates in busi-
ness and ladustry was so few that
Iht"]a' Jormed practically NO COM-
PETITION in the average job.

In1940 . . . More than a
MILLION boys and girls
completed high school.
Graduates now are com-
monplace. High school is
miinimum educational re-
gquirement in most lines.

Do vou want

=» . .10 go to College?
= ..0r to enter a Profession?

(Such as Accouniing, Architeciure,
J"'n".la.'.ﬂ'rj_:_’, Dentisiry, Teaching,
Soecial Work, Osteopalhy, Beouty
Culture, Optometry, Embalmiing,
Chiropody, Law, Medicine, efc.)

=» . or get an Office Position?

To get anywhere, you practically
MUST finish High School FIRST. You
cin complete our simplified High School
Course 1 SPARE time at home, as
FAST as your time and abilities permit.
MANY FINISH IN 2 YEARS. Equivalent to
resident school work—prepares vou for
! college, pre-professional  examinations,
| business, industry. Standard texts fur-
nished, Diploma. Credit for H. S, sub-
jecis already completed. Single subjects
if desired. Low tuition, easy terms. Amer-
ican School, Chicago, est. 1897 —en-
dorsed by eduocatorz. Finish your high
school education NOW, Write 'i'{_}[};‘\.f"!

In 1940 . . . Almost ex-
actly as many are bhe-
ing graduated from
college, today, as
from high school 40
yearsago.Everywhere
=im everything yvou
do—in commerce,
industry, personal
affalrs, you are up
againit the compe-
tition nf COLLEGE
GRADUATES,

In 1900 . . . The "little red school-
house’" did a pretity fair job of equip-
ping men and women to make their
way in the world,

JULY, 1940

| —— e -
IAmerican School, Dept. HB-45, Drexel Ave. at 58th 5t., Chicago, Ilinois
I Gentlemen: I'll sit down and consider my Promotion Problems carefully if you will
bzend me FREE information covering subject checked. No obligation,

'EIIIGH SCHOOL COURSE CORadio and Television ClBusiness Management
I D Mesel Engineering CSalesmanship ClAviation

1 D Drafting and Design CAir Conditioning OElectrical Engineering
|__ iberal Arts DAccounting and Auditing DElectrical Refrigerat oo
gLiPrivate Secrecary CArchitecture und Bullding [ Business Law .
l;_'-.'#lm*h:.nla:al Engineering CAutomotive Engineering [ Retaill Merchanditing

]

| Name ., .
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—including
AUTO MECHANICS &
MACHINE SHOP PRACTICE

No matter where you are or what
vou do, National Schools now offers

TRAINED MEM
gel TOP PAY Jobs

Diessl Industry
Diesel Servieing
Auto Industries
Power Plants

Machine Shops
Ajreraft Plants

Mining and Marine immediate training to meet your
Mechanieal Depls. specifie needs, It's a tested, fexible
plan to fit your clrcumstances—a

geeking  immediate
ahop training as well as for those
who cannoet give up their present
employment and income. Investigate.

PRE-TESTED TRAINING FOR YOU.
SEND TODAY FOR FULL DETAILS.

Amazing facts are yours for the asking
Simply mall the coupon for free Hterafure.

NATIONAL SCHOOLS

LOS ANGELES

plan for those

Sy Y e |
Request far FREE LITERATURE }
NATIONAL SCHOOLR
Dept. PMA-T, 4000 8o, Figueron S, Loz Angeles, Ualif,
NAHE— : = e —ATE
ADDRESS
CITY STATE. j
e e e e P P s

AIJI)ELS Carpenters

and Bulldel's Guldes
R ﬂs 4 vols.36

Inslde Trade
iu Carpente

H-l.nlrl-u.l:l, ook
Building Mechanics and
l. Wm:rrlwurhlrrl Thess
Gulden give you the short-euk
fnstruo=t that you west—
inrlsding mew metbods,
salutinns,

Auucnt, (1 ‘
= t:':::“.f {'::*.:.E '.gg.e“
hlmu:ﬂ Binem [ill:-u‘:!'l' ) a,u'r:::h*‘ |

Inside Tl‘l‘l In‘l‘nrml.tlin On:

How to use the steel square—How to fils and st
mwsr—How to build furniture—How to use o
mitre box—How to use the chalk line—How to usa
mules pnd lﬂJ:l.-l—IIn-w i make jeinu—Carpeniers
arithmetic—Solving mensuration problems—Ea=
timating strength of timbers—How to set girdera
and sills=—How to frame housea and roofs—IHow to
eatimnte coste=—=Fow to build hooses, barns, ga-
rages, bungalows, ste.—How to read and dmw
plans—Drawing up apecifications—How to ex-
eavate—How to use settings 12, 13 and 17 on the
stecl square—I1low to build hoista and soaffolde—
shylights—How to build stairs—Tlow to put on
interior trim—How to hang doors—How to lath—
lay lloore—How to paint.

PARKS

PARKS AIRPORT

AIR COLLEGE

EAST ST.LOUIS. ILL--

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Accredited by the Illinois Buperintendent of Public Instruetion. .8,
approved asf & Commercic]l Grovod wmd Flyving Sehosl and Mechanies'
Hehool.  Aceredited by and cooperating with the United Blates Arimy
Alr Corps In glving fight and mechanieal training. Open to high
echool graduates.

FOUR eourses lead to B.8. degroes In Professional Piloting, Aviation
Operations, Maintenamee Enginvering, Aeronautical Engineering,
EIGHTEEN TRAINING PLANES are used in professional fight
tralning which prepares graduates for airline fight operations.
76,000 hours fight trainlng given, 1800 hours being flown monthly.
FACULTY of 46 speclalisis in various flelde of aviation.

1509 gradosies, Enrollment limited to a total of 500 commerelal
aviatlon students. Total enrollment 413,

Lo0-aers alrpart, 18 buildings devoted to school purposes exclusively.
Darmitories and dining hall at the Callege.

Fall Term HBeptember 30, Bend posicard for mew 64-page catalog,

R trar, Dapt. -
14th YEAR parks aint COLLEGE "East St. Louts, .

TEC %F}%‘FﬁT N&I} 'I;-\I RE']:EIED‘LHCE'E. BI.EES. Monessenlialy omit-

A A ma 1 ¥r.

Electrical, Mechanical, Architectiiral, Siructural. Giuil: Aca:

niputiesl, mclinling Air Comditioning, Refr perhtlun IHHIL Inies-
glve courses. 1 and 4 meenihs in Else ¥, Powasr Plant, Disssl

nent. LOW T

atiar, Dralti Extensive lbup n:lu
TION. Pari-timn rn'rknzrr room snel baarl m-n:ll- il il
mrlu!!-l in U, B wnal forsien

dorsed by ed umnil. Oae and Cwoyear m o hT =
18 e Oel IR, lhnrl- rmll‘-hl #ard specilied daies, berinring Repl. 15 sk '|i||-r, ia
home study coorses. Caialag fres

FINLAY ENCINEERING COLLECGE
1001 Indians Ave.

DEGREE

INTWO
YEARS

Hansas City, Ma.

SECURITY FOR LIFE

Be an expert in an essential business., Learn Meat Cut=
tingg. Steady jobs and ay everywhere., Quick,
short course — ACTUAL PRACTICE. Leara with tools
and meat — oot books. Individual training. Be a fully
ualified union Meat Cutter when fAnished. Union Card
REE. Job h—el{; after graduation. Write for catalog and
complete detail

NATIONAL SCHOOL OF MEAT CUTTING, INC.
DEPT. U-8 'rﬂl.mﬂ, oOHIO

Regain Perfect Speech, If You

STAMMER

Every stammerer should have the new 287 page book ““Btam-
mering, [t Cause and Correctlon.” Sent free Lo staminerers.
It describes the Bogue Unit Method for the aclentific correc—
tion of stammering and stuttering. Method sucoesefully used
at Bogue Institute for 30 yeirs—saines 18901, Endoraed by phf-
giclans. Writa for full information. Mo obligation. Benjamin
Bogue, Dept. 1316 Circle Tower, Indianapolis, Indlana,

Cnr‘respﬂndenn.ﬁ: Courses In LOW AS
RADIO and ELECTRICAL ENGINEERING R ¥ 4 5

ELECTRICAL ENGINEERING, Cot good grasp of wide slee-
lﬂfl'l ﬂ"|d Modern. ‘-’I’rﬁ Llnllﬂ“ill'ﬁl?zbl@ Theory made easy.
HGINEERING. ;ul H.ni erursi in fadio, pub el rows,
-\nrll Tulu! *ou to he ey man, real veouum tube teohnleasm,
ﬂHL‘f BI5, wither coigres u-r-! pavenent plan, Expsrisoeni kits [urnis

o pebeol entabiogs, #ha

FREE LINCOLN ENGINEERING SCHODL, Box !n-ﬁfﬂm Nabr.

MONEY IN DRAFTING

Drafting Johs Often Pay SITE EHJ £350.00 month. Trained draflsmen
always in demand. Learn easily at bhome In Iplrll time. Experionce

unnecessary. Common sducation enouagh, _m'|"i yment gervice FREE.
Write today for compléte information. No obligation. No Salesmen.
MONROE INSTITUTE, Dept, A-107 Albee,

Bplendid llmwrtuluuu. Prepare in Epire
time, Ensy plan. N firwwmm exporience
G needed, common school education sufMelent,

!I u‘l’” Send for free booklet “Opportunities in Pho-
H'I at Ho

Tln'!hl

Ilinais

tography™, partloulars and requirements,

American Scheoal af Pheo raph
Michigan Awe. Daspl. Hﬂ,mrlﬂ.

THEO. AUDEL & CO., 49 W. 23rd St., New York Cilty

Mall Audels Carpenters and Bullders Guides, 4 vola days’ [rea trial
I'I'I:Ir:m!t- [I:n'l'r nnd §1 m
Hnubl.ll.ll.n‘l unbess .ll."' uﬂ.lh:lr .a‘“ %

Cecupation

TR - . o5 0 b V0 o o it o yomanl B aprnme i

12A
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BANNER FIHEH'“HI
391614 Detroit Ave. Toledo, Ohio
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STUDENTS BUSY AT WORK IN LARGE COYNE SBHOP3

"LEARN

12 Weeks Practical Training in COYNE Shops

In the Big Coyne Shops you have individual
help by expert instructors so that you quickly
and easily learn Electricity by actual work.
No advanced education or previous electrical
experience is needed. You are taught . . . Not
by correspondence, not by books or embar-
rassing reciting . . . but by the Famous
Coyne “Learn-By-Doing' training method
which has helped hundreds of
successful graduates to get and
hold the job they like, or goin-
to businesafor themselves,

At Coyne you do PRACTI-
CAL ELECTRICAL WORK
on real electrical equipment.

PART TIME WORK
WHILE TRAINING

EMPLOYMENT HELP
AFTER GRADUATION

If vou are short of money and need patts
time work to help pay for vour room and
board while trai , my Employment De-

ment will help you get a part time job.
m'éw*uu have duated, they will give
you Lifetime Empﬁmt Service

£

BIII.-IHSE IN

INCLU ﬂEﬂ' |

H. C. LEWIS, President FOUNDED 1899

ELECTRICAL SCHOOL

500 3. Paulina !l..ll-t.w-m.mll.

l'rammg After
You Graduate

ﬂ'm:'l out all about this wonderful offer. My big Fres
Book tella you how you can train for your atart to a
pay jnb in I:.!r:u:tr-dw . through my “Pay
tion After Graduation' ‘.E‘lnn you can get your
training now and pay for most of your tuition in easy
monthly payments i alter you nate.

BY DOING”

You wind real armatures . . . run real f-

motors, dynamos, gencrators. When yvou have 3
finished each step, you KNOW HOW be-
cause vou have done it yourself. If you are
ambitious here is your chance to get the
PRACTICAL TRAINING to qualify you

for your start in the w e ﬁ
1] L]

great electrical field.

READ WHAT THESE

GRADUATES SAY
I think the “pay after uation®™
ahi::dtiltu ea.qu:m -
um et
ful op .Em, .:-lamnowem- GET THE FACTS
Dun ¢ let lack of money

you from sending

DBIJ- m
,“1 m,ﬂ inteCuﬂ: n now, M
dnuble what did nt.':w viuu.; Big FREEp%mk is full
work . . . COVNE School helped  of facts and photo—
me in landing the job I now have.

graph hich
ahbao ];:I:.t.s ?rsr:lce‘l‘mjnl‘;:au

1 awe a ﬂttﬂCﬂYNE...Iu-

cured a J]-l::h after retuming home ti"! ia] 150 L? ?gal.lﬂ:ﬁfdt;
Eﬁ‘c'imﬂé’um%; mm&lﬁi Graduation le Spare
I was clerking in a grocery store Time Employment

Offer, Graduate Em-
ployment . Life-
time E‘n:hnlaruhjp and
other advantages,

earning the usual clerk” in doubt
abuut quitting my i-uﬂ; gu:ﬁawv:ﬁp?ﬂmt’lm
the entire conrse..in the first ten montha.

The school is everything vou say it ie and more,
ii::iﬂ ggﬂnglntekr -ath“ tThanlrhl you for your
ration while at school and sioce re-

turning home.—Jack E. Stroup

ELECTRIC
REFRIGERATION

AIR
CONDITIONING

i
; COYNE SCHOOL, i
At fhia dme L am fn | E-"“'ﬁ?iﬂfﬁ'&‘hu.- " :
St yae- g My, Levwis:—Without obiigation send me
ahlciinnmum inthese § er hf AR, s ﬂhﬂm“dt o
two important branches I about Training and details of your “Pay- §
of electricity. ] Tu.il.Iunv er-Graduation’” Plan, as well as i
§ details of your 4 weeks Radio duum: you are
i including. I
BT oty i i e e AN B £
1 : [ ]

R e o B et i -
BByl State. . i
: Mall in envelope or pasté oo o poﬂcil:d E

e |
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OVER 700,000
PEOPLE

HAVE STUDIED MUSIC
THIS EASY WAY

FLearn to Play Your Favorite
Imstrument Wit hout a Teacher

® Mamr of these 700,000 students
didn't know one note from anoiher
—yet they started right in learn-
ing real tunes by note. For this
wonderful method makes it easy
as A-B-C to learn music at home,
without expenzive private lessons.
Mo tedious study and practice.
Every step i8 right before y:,:mr
eyes in print and pictures, ou
can't fn wrong. Soon you are actu-
ally playing popular pieces on your
favorite instrument.

FREE Demonstration Lesson
See how easily you may learn to play
your favorile instrument in spare
time at home, at amazingly little cost.

ail coupon today. Instruments
lied when needed, cash or credit.
Address: U. 5. School of Music,
'II'T Br‘u nswin:k H-l&lz., MNew YorkCity.

——— - ———————— "

U. 5. Behool of Musie, 77 Brunswick Bldg.,. N. Y. C.
Please sendd me FREE Demonstration Lesson and Illustrated Booklet,

Loarned Quickly st Hems
I lsatmed mare musis in o few
moanths than [ biped o in two
¥oara, Yogr bessops pre practicsl,
=W. B, dohasen Uity HL

1 dhe covires
DEIT T B e Taoe
how the schoal cam put oil &
eoures lar -:I:?-.U: n lon

I am Interested in the Following InSCrUmMent: . .e.ieomesiimmn -
(Da you hava Instrmmentl o e ] oy |
Piafo Mandolin Trombaoie Plane Accordion
Vialin Saxophane Ban Plain  Accordion
Guitar Clarinet Ukulele Hawaiian Guitar
Celle Trumpet Cornet Other Instrument
Namea il s
Btreet ... rraran L

City A

This
MA CHINISTS’
Home-Study
Course

helps men get ahead

Newly assembled—specially priced—these five recent books give

1 wcnlnal facts on modern machines, up-to=date methods,
¥ou to advanece in machine shop work. ake advantage of
the other man's ex enee ns found in books, to solve your problema,
Inzrease your eficlency, with

The NEW AMERICAN
MACHINISTS' LIBRARY

§ volumes—21014 pages—1853 llustrations
(A combined home-study course and reference library)

This library of machine shup practice was written for practical men,
It glves you the best methods for every kind of machine shop work.
It Tully explains lathes, drills, and othér machine tools and their
uPernllun sutomatic screw machines, speeds and feeds, gear de-
slgn and uctlon, punch and die work, metal surfacing, ete,
ete. Plainly written—eompletely  fllustrated—the best kind of
help to t.ha machine shop man who wants 1o advance I|Imaur.

Mo meney dewn—speclal price—easy payments.

L T I e ——— —— -

I T

. EXAMINATION COUPON |

1

| McGRAW-HILL BOOK CO., 330 W, 42nd St., New York :

1 Send me for tén dayva' examination the rew American Machine [

1 {8tg" Library. If satisfoctory 1 will send u B1.60 in 10 days
and §3.00 monthly until the price of S18.50 is paid. If not |

| wanted. T will return the boghs nostpaid. (Te insure prompt |

1 ghipment write plainly and fill in all lines.) l

l 1 T T S T i R A S L G IS Pl S G o e - ()

§ TOME AIIGER cuvsssiainniaassbrnssanaasmashreneaenhs 1

1 R M BRI v vy nins o nm o g R B N R I
Narmve of COMPEAF .« - cva s onssonsnananssnssss ..rn.'r--:.o_:

14A

Tan SKINS, Make U

Be a Taxidermiat. Dru. le ot huniting fun. Weteach
you at Home. Mount Birds, Anima 1.. Fets, Heads

and Fish. Save yoor hunting rophies: decornts :-' e andd
1|:-r MAME MOMNEY. M. :-|||l: ||.l d Krome.tan for others,
Bty sparetima profite. INVE TIGATE TODAY.

FHEE Bﬂu“ “with mu game picieres, 48 paares,

Hiunlers, get yirars! I8 Now Freg.
wapd toftal card TODAY-This Minutel Siate your AGE
NORTHWESTERN SCHOOL OF TAXIDERMY: Dept. 3378, aimaha, Mebr,

ENGINEERING :..c

TWO YEARS
B. B, Degres eourses Iin 1:r|..:|r||-.:r ng:

Eleeirieal, Clvil, Chem.,
Mechanieal, Hadlo ar Aeronautical. 1 ¥r, Mech, Draftlng. Ap-

Awsronautics Authority, participation in Pilot
Large indoeirial center.  Prep courses with-
Eorn board §f desired. FLow tuition. Enter
Decomber. March, June. Write for Catalog,

570 E. Washingten Blwd., Fort Wayne, Ind.

INDIANA TECHNICAL COLLEGE

REAL JOBS OPEN
FOR TRAINED AUTO MECHANICS

Learn QUICK! In As Little As
8 WEEKS REAL SHOP TRAINING

p FURS

vroved by Civil
I r._-l'luru; Program.
oot extra  chnrge

Bept. 3,

AUTO, DIESEL and AVIATION H-IHIII'IEEI-, weldlngr body & Fender

I.l.llﬂh! with real toois, on real |.|||'.||r!|vn-.|1|'.h ast, t schools

ef their kind in the world, Step into I-ur - I! G0 a week., Low
'lh" for part of course La BOOK! Send for BiG,

tuiticn cost!
Free Opportunity book and new low ra itl nearest school TODAY!

MCSWEEN\' SCHOOLS “.':‘_P;- Kansas Cily, Mo

Detroit,. Michigan

1007, Improvement Guaranteed

We build, strengthen the wvoeal organs—not
with minging lessone—hut by l'iLndl.mt-lﬂF sound snd
srientifienlly eorrent silent erercizes . . .and ahsolutely
o I eTe ST Sais Oy Mpushing wolce

F o LN
ril-fn WHY you ean now hlrll the voles you wani. Hu I-lhrh
fture mul o aayome under 17 years un

PERFECT 'Ii"llll-'E IIETI'TI.ITE. I‘lﬂﬂl ‘I-l:“

ELECTRICAL CAREERS.

m.ﬂlhmlnm ﬂrﬂ-tlll!

Rt Sl mentosay. i Cey ‘posiiope In' mawny. e
men & ru ons in many
ent electrical ll;ﬂlll'ﬂ":ll- recelved the same coursa in
l'undmmntll theory and
Meodeorn laboratories.

vesessful placement. 48th
Aak for fres mﬂmld_ﬂ.il‘l"l‘lhﬂulm Wash.; E.'.

ELECTRICAL SCHOOL ¥

BE A PASSENGER TRAFFIC INSPECTOR

A Real Job—at Good Pay—Can Be Yours
Men—19 to Sl—who complete ecasy, home-gtudy course
in spare time are placed as Rallway and Bus Traffe
Inspectors at up to $135 per month, plus expenses to
start, or we refund toition. Agrecable, interesting
» work. Ask about our 21 yr8' experience in giving this
gervice. Free Booklet,. STANDARD BUSINESS
THIIHIHB IHSTITUTE. Div. 207, Buffala, N. Y.

AERONAUTICAL ENGINEERING SPtian Weiah
2 year B. 8. Degres. Certified Mechanfes, Ad-
minlstrative Courses, Badio, Ble. Areredited.

Write lor Free lllustrated Catlalog,
v AEROMAUTICAL Curtiss-Wright Eldg.

FrRE D 342 5. Michigan Awve., Dept, A,
ML UNIVERSITY ! N ehicags, Wilinis.

ALL -
DATA -

'r[rl‘ PLASTEX Industry pesds manufacturers on small
Ie and for big produciion af 1 poand Clock Stands,
'i.||: Goods and Novelt.es in Flastex and Marble imitn-
o LA | '||'|'\-|'|l Lage material makes
S Ruhizor s |I|J||1-. Turpished for
| produeiion, Sma || I| Vi T % Bl relurns,
CHAIN STOHR
|||I.|||u'\- mion have ¢ha
hooklet will interest an
TRIES, Dept. P, 1085 Was

i placed. Ams
val prosperity, Our FREE
il ¥oil. PLASTEX INDUS.
gten Ava., NMoew York, M.Y.
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w!l.'h & h“lnﬂ! of your own. How
start  &Emal way, spare time,
Pou LI R mw from uﬁrﬁtﬂ- or prepare for
hu ]i_tnrnéum. rnl;jné-ml!y{:;:n?n
Ex - wa  latest selentific meihods
:;ﬁl.::lltf’? nml?:::q pecrets  iA poultEy Faiaingg, His
},uﬂmu-d by many colleges mand leading Foultry-
men, Establighed 20 years, Write today for his big
FREE cpiaiogpue describing courses, methods amil
Harry M. Lamon, Pres.
NATIONAL POULTRY INSTITUTE
CIDDEPT. 50-L ADAMS CENTER, N. Y.
Practical tralning under personal direction
of leading p.:::hurirle&. Commercial, News,
Portrait, Adwertisin Maotion Picture, &nd

1 hotegraphy.
ot g p_l'!||?g:r|||:|:m;.-rl1.lk1n|‘: apportunities.,

|:|. Juh in Inn:: frowliry plani.

e of home study training used by thoussnds.

sBErvice, Shows way W renl 'l:l'l-llml'."id PPN Ly .
soarn for pleasure o

11-;‘;:::;:131 Attendance and Home Study
courses. Free bookiet.
HEW YORK INSTITUTE OF PHOTOGRAPHY

10 West 33 Street, (Dept. 49) Hew York _City

TRIAL LESSON IN

1'@e - DRAFTING

ore good jobs now in Drafting. Learnm AT
AOME in apare time (or at onr Chienro Sehool),
Send posteard for FREE TRIAL LESSON and
see how easy o learn and got a good job,
CHICAGO TECHNICAL COLLEGE
H-201 Tech Bidg., 118 E. 26th 5t.. Chicago, Il

I.EARN AVIATION

ELES - Netion's Aviation en Capita!
=1 ﬂ l-u-ﬂ-lu-l a1 Los Anpeles avistion netivity has pssured
’ "D'lridll pﬂmi-lrlnl for praduntes. Career fraining ofersd

for sirkise pilot angineering, mechanbes, denfiing,
dustion merha anil instruments. Traln st Ameriea's
moet imoderly nyupmd lnli rlrntﬂ:mlh Ineatsl sehnol,
fully npproved Government for flight,

round snd mechanics

ALIFORNIA" Fﬁﬁs
1 lcllﬂﬁl. OF AERONAUTICS =Dapt. PM-T
o, LOS AMGELES MUNICIFAL AIRFORT, INGLEWOOD, CALIF

STUDY AT HOME

Legally tratned men win high-
DDEI!.I'I.'JH.! and I]il] ale=
coss In public
life. Lﬂ'\eahr rlllleu now thif

r herum :ﬂwn‘lhnl B

by men w‘ith legnl training .

Hnre Pml:ln More Money
P by step. You pan frain st hode

] . B beeesafil
2. We faridah
Lavwr powl, @y

ide Bt
- ing ir!"'ﬂ I:h'l.'m1 -I}-

li-rrrH 1.(\-I Ih T
Eorjdansm " HEE.

u ¥l
LaSalle E_uensun University, tlan'l. Tﬁﬂ- L

Carrpsprendence ol tatien

TENNIS

Chicago
. SAVE O owr .
: NEW LOW PRICES

TOAOF o mhltl,; Buay Guk
h.n.l.l.l.ll s | & ke L)
strings direet roem isotory. [ i i E'.-'I':“..l_‘

fze. Inatsasiinea. Caliles FHE
o TR e ST BEPT. PM-ITh. CHICAGO

* - Lamrn Bow to make Orowns Trl. ges, Flates n this
GLDEST Laborstory Center. Fraciieal brminieg.
Dwy, Eve. Ensy tevme. Ask for free Cotslog B oand feal offer.

v
I'i'!ﬂ L8 T SCHOOL of MECHANICAL DENTISTRY, 725 W. 31 51, K. 7. C.

= MECHANICS
& WELDERS

Auto Mechanles and W r'ILIMs nre In big de-
memnl. Complote courses il

aulrhﬂr 1'.|I||||.- bk
umplng. sproy paloting
g. Pay after groc
elal || wr rates. Write today

MICHIGAN TRADE SCHOOL

3758 Woodward Ave., Detroit, Mich.

ICIRCULAR |

Read How Thess Men

(ot Better Jobs 5\

EXTRA SPARE TIME PROFITS

HAS OWM RADIO BUSINESS

| EARN 0 T 125
A WELK 1N SPARE
TIME AND AOWESE
HAVE FLENTY TO
PO oWLY TRRINED
MM Can Fri RADKD
SETH WONATAYS,

| HAYE BEEM IN BUSINESS
FOR MYSELF FOR Two
YEARS, MAKING BETWEEN
4200 AND 4300 A
MONTH. BUSIMNESS
HAS STEADILY
INCREASED.
ARLIE o FROEMNER
SO0 M TEZAS AvE
FOOEE CRESN TEX.

WL F RUPR

& GREEN 5T
BNOSLPORT A

GOO0D RADIO STORE JOB

| WAS WORKING 1IN A
GARAGE WHEN | ENROLLED
WITH M. R.L 1 AWM MNOW
RADIO SERVICE MANAGER
Fﬂa M-—--I -
FLURNITURE CO.
FOR THEIR
4 STORES
JAMES E RYAN

P PEBBLE BT,
FALL RIVER MATS

MR TRAINING
HELPED ME &ET

AND HOLD MY JOB

I AM NOW 1M CHARGE

OF THE RADID DE-
PARTMENT TOR THE
AMERICAN MRLINES

AT CLEVELAND, 1

WALTER § MURRAY
e ]
Al AT S AVEL AN Sl

LOUD SPEAKER SYSTEM

AFTER (OMPLETING 20 LESSONS |
DBTAINED MY BROADCAST
OFERATORS LICENCE
AND JOINED STATION
WHMMPC WHERE |
AM HOW CHIEF
OPERATOR..

SYSTEM PAYS ME
ABOUT £35 A WEEK
IF IT HAD NOT
BEEN FOR YOUR
COURSE | WoUuLD
STILL BE MAKING
COMMON WAGES.

MILTON | LEXEY JR,
ToETOA Al

9% |

a1z
LAPEER, AMICHN.

Be a RADIO Technician

Learn at Home — Make Good Money

Get facts about job opportunities In Radle and those coming in Tele-

vision, Read how you prepare st home In spare time., Hundreds I

tralned have good Radio jobg or thelr own Kadio businesses. Many

make $30, 540, 250 a week. Many make ¥5 to $10 a week extra fixing

rudios In spare tlme while learning. Find out what Radio offers yoa.
Alall coupon. Gel Gd-page boeok ""Rich Rewards in Radio

4. E: SMITH; Prosident

Dept. OGP, Mational Radig Institute

Washington, D. C.

MAIL NOW FOR
BIG BOOK

(] "
1 1. E. 8mith, President ]
y Dept. OGP 1
| MNational Radio Institute 1
' Washington, D. C. I
1 Mafl me @4-page book “Mich Rewards in Radio” FREE H
(¥o salesman will call. Write Plainly.) i
s AGE e
[] i
! NAME !
] ]
I ADDRESS it et =it st mstataar ey s 1 s oreeyssas :
]
1 CITY . |
.|

When writing plense mention Popular Mechanica
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Courses in Civil, Electrical,
Arronautical, Radio Engineering.

and Refrigeration.

lectrical course in 14 weeks,
upon completion of course.
students.
who lack require school work.

high

ENGINEERING DEGREE IN 2 YEARS

T'-Iechanica], Chemieal,
The Mechanical
eourse includes Diesel Engineering, Air Conditicning
Essentials nf engineering train-
ing included and non-esgentials eliminated. 1'ri-State {
raduates in Radio in;fh-c-:nng can complete the ing.
B. 5. Degree granted
For ambitious, earnest
Special Preparatory Department for those
Graduates
compete successfully with those of 4-year schools.

Technical instruction at
lowest cost and in least
time Cconsistent mLh thorough training.
Intensive instruction in Ecmrf with individual ability.
Courses also in Busdiness Administration and Account-
. Also short diploma courses (36 weeks) in Sur-
veying, Drafting. Students from all parts of the
world, Tri-State graduates make good. Tuition,
living costs low., Enter September, January, March,
June.  Write for catalog. 470 College Ave.,
Angola, Ind. .

Learn to set up and run ANY

Kind of machine; MAKE HDII'EN d d
K o achine: MAKE MoRE NE U@

quickly HOW TO DO 'I'HIN'E
which usually take years
study and actice. The du-
mand for ILLED men is .AL-

e NOW!

then what WILL IT BE a nm-nth or two from now?

Don't migs this chanee to quallfy for promo-
Bigger Pay tion, don't miss this Blg Opportunity which

Is yours almost for the asking, Kight Bigz: Books ehockhil of
Important mechanical facts told simply and elearly. Owver 3000
Fa.iuu nearly 3000 lhustratlons eover every subject fully, Inelud-
ng Tool Making, Pattern Making, Foundry Work, M echanlieal
Drawing, Forging, Machine 8hop Practice and Mansgement, and
hundreds of other subjects,

8 Big Books (1940 Edition) Sent FREE

to you for examination. Declde In your own home or place of
pusiness whether or not you want to keep them, check up on
:.nlr facta you want to, Noile their great MONEY MAKING
ue, then, If you want them, pay on the easieat kind of payments.
d NOW and we will include & year's consulting membership
in the Ameriean Technleal Boclety without extra charge—and also
a Big Binder of nearly 800 pazes with 267 original shop tickets
with 1200 illustrations. Theseshow, step by step, how (o set up and
run almost any kind of job and are in additien to the 8 books.
American Technical Saciety, Publishers=Home Study Coursés.

American Technical Seciety, Dapt. SB19, Drexel at S8tk 5t., Chicago.
You may send me the B big NEW books and binder of shop. tigkets for
free examination. 1 will pay the few cents delivery rlmn',}es only, wuns=
less T decide to keep them in which case [ will send §2.00. in ten da

E3.00 per month until the total price of only $34.80 is paid. [y
I return them in 10 days I will owe you nothing Becauae 1 send
now you agree o glve me a membership in the meﬂun Technieal
Society entitling me to consuiting privileges with any of ¥Four experis
for one Fear.

Adddres R
Fleape a:tlrh a Ietler stating nu-:- nnuml:lcus mn-ltwﬂ 5 name and
pddress and that of al leasi onc busliiess Mian &8 reference.

Sy you saw it tn Popular Mechanica!

NEW WAY TO CHOOSE A CAREER

]'u.‘i* g#iiing a Job or ehoowing & exreer is po longer s hif-or-

ILH“]EHEE mime lnsk. Soience ean now scourntely determine for you, in pd-

Pl‘l“ A JOB vanes, just what cyvpe of work or professson you are besd saitsd for,
FOR YOU!

F IE E Hewd your name on & penny postaard for FREE book et
siplaining this pew proven war io g

Voeational Guidanee Assotiates, Dept. 17, Tucson, Ariz.

mnltudm Aoto Mechanies,

emnl Mechanics .l.n:W-lld A |ty

ing, etc. Lat ns train you to be -n axpert Auto- mr min ﬁ

Ith ; oL I-.u undd job. 1'I|1a mtim:rw'!‘n reksnnab
Ll TNdaTr aXer ﬂ“m Ll

Ep oy #id hesird iy 4

eTTi Wi
E“L-l.m hoated

n ooy aleam heabed |.nq-, "Wa pay your fars te

ashville. For free oatalog wrils

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

New York
Electrieal
Ask for free dlustrated Qoo

booklet
44 West 17th St., N.Y. C.

Established
1902

gl
/10 § E
< DON'T COPY - LEARNT RIGINATE!
RAYE BURNS will teach you HOW to GREATE ORIGINAL CAR-
TOOMNS, at home, you may SELL! Cost is unusunlly low. Write for
FREE sample lesson plates, drawing test, and addresses of lu:luliully
trained students. Mo obligation.

HA‘I"E BURMNS SCHOOL, Dopt. M, Box 2194, CLEVELAND, OHID
ENGINEERING, Lrosdeasiing, avi-
atlon and paolle A servicing,

D marine and Morse graphy taught
thi ul||.J|I i5 engineer-

Ing I.iI‘I".[chT. to three yvears' collere radlo work. Bebhool

ﬁﬂfnmllllﬂl‘lﬂ! ?-1 All expenses Iow, Catalog free.

Dodge’s Institute, Ada S5t., Valparaiso, Ind.

TOOL & DIE WichiisT

MACHINIST
Acety, & Are Welding, PBody & Fender Repalr,

Practical Shop Trainin
Michigan's Oldest & Larrest Trade School, Train until Satisf

HﬁLh‘tRIHE il:“ﬂﬂl. OF TRADES
Dretrait, Day—Might Schosl Dapt. K-3
AT Earn Cash ar Home!
""L‘- Wo paid M, M. 51174 for oxceptional cellar crop
F Enow-Hing nlushhmms We furnish mabterials; buy
- all crops. Bilg FREE picture book tells if wyour

cellar, shed, barn, sultable, Est. 1808. Write today.
United €o., 3848 Lincoln Av., Dept. 311, Chicage

1400 W. Fort St.

% GET ON“UNCLE SAM'S” PAYROLL *

Thousands Appointments Every Year

$1260 TO $2100 FIRST YEAR

Short Hours—Vacations With Pay

MEN—WOMEN

Mail Coupon immediately-
today sure for list of positions,

16A

gt vacation, ete
Name

FRANKLIN INST.,

Gentlemen:
#*" Government hig paid positions.
Tell me how

" iy " i et

Dept. EIT3, Rochester, N. Y.

without charge, 82 page book with list of U, B.
Advizse me alsa regarding salaries, hours, work,
to gqualify for a position.

Rush to me,

oo b g iapmae
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Zzee, 48.-pacE
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LY Paing u “Stage,

on How to Obtain PATENT and Market Inventions

If you have invented something, if yoon nre interested in
inventing something, you nedd our mew 4s-page book thal
gives the entire Story of Patents, It tells you for the first
time about new phases of invention, how others suecesded,
how the patent |laws protect you, how to market youw
invention, where to ubtain finances, how 0 forln & company.
partnership, or areange for  royalties from your  inven-
tion's eale,

Be Sure To Protect Your Rights

The . 5. A, is the greatest open market for new inventions
in the world. Here commercial striving is so keen that the
unprotected Invention, if it lias public aceeptiance, 1s gulckly
“eyed’” and may become the prey of eager competition.
Worthwhile manufacturers will not bear the prodoetion
costs and sales expense of promoting a new invention un-
protected by patent. A powd, strong patent not only opens
the romd to marketing your invention bt closes it Lo
wonld-he chiselers who may seck to reap the rewards of
yuor creative effurts.

Free Form for Recording Invention
When wou send for our FREE Patent Guide, we include,
also  Free, our specially preparcd Recornd of Invention

tel

blank, on which you can gquickly make and date a sk
and deseription of your invention.

CLARENCE

This *“disclosure’” as it |

ia called, may be ahzolutely invaluable as evidence Tor you,.

shiould your rights ever be cantested.  He sure to get it amd

use gL,

Let Us Help You With Your Patent

Daring the past twenty years we have helped great nmm-
bers of Inventors secure their U, 5, Patents, We know the
pitfalls and how to avoid them. We have triined, experl-
et putent draflamen  and registered patent attorneys
ready to serve vou—and ench one, when he undertakes to
handle your case, realizes that he s personally  responsible

to contribute the fullest in-

dividunl effort pozsible,

| (
§ e et ) Get Free Book —
; Pﬂ&Tﬂ!T"HEan | Mail Coupon Now
: CLARENCE 4 ﬁ:::unf { Know exactly what vyou
i T oo should do tu sepure a Pats
...... ke | ent—whuat must be done oo
ery step of the way—how
| the = '.'1.!:-111._ Law protecis
}'ml—wh.l'h. we, ns- Hegls-

tered Patent Attorneys, “can
do for yvou. Mall the abayve

coupon  NOW for  our “48-
page  Fatent  Guide apel
tecord of Invention Forni.

A. O’B

REGISTERED PATENT ATTORNEY before U. S. PATENT OFFICE

JULY, 1940

ADAMS BUILDING, DEPT. OG1, WASHINGTON, D. C.

17A
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A

Handling of dust is minimized by a vac-
uum cleaner that collects the dirt in a
metal container beneath a removable pa-
per cone that lets air pass through its tiny
pores but filters out all dust. A silencing
ring muffles the noise and vibration. The
nozzle of the cleaner is adaptable for work
at any angle, making it easy to reach under
davenport or bed. By reversing it, the
vacuum becomes a blower useful for sham-
pooing or mothproofing rugs and uphol-
stery or applying floor wax.

|

Transparent Cover of Pliofilm
Keeps Coffee Maker Clean

Made of extra heavy Pliofilm, a trans-
parent cover for the coffee maker keeps
that utensil clean and sanitary., The cover
is readily cleaned with a damp cloth and
its edges are reinforced with Pliofilm-
covered cotfon tape.

Rubber-Toothed Wall Bracket

=
3
,_,ﬁ,? ~sHolds Brooms or Tools

Brooms and mops, shop tools, fishing
rods, billiard cues all are held neatly

by a wversatile rubber- *
toothed household ¢
bracket. The
broom or tool han-
dle is thrust up-
. ward between its <}
'~ rubber edges,
~which form an in-

““against the wa

= of the holders, in- =i}
stalled with the V
thorizontal, will

hnld a clothesline. 4 S|
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B, EARN THIS

can relly
earn thizs valu-
able electric lan:
tern quick! It's u gen-
uine Delta Electric, Pow-
erful—throws piercing beam
200 ft. Fingertip control. Uses
Nickel Anish. Has
Lantern is eent to you 4

r 0 |||1|--I|u| g T |II1.
Il.l. II' _'-."

f-voalt battery.
101 uses,

i|||-|_| ||r| J||_

o Hhined
offer and

rush 1
|: rER |Iq.....

E. J. MILLS,

1804 Maonmouth Ave.,
Cincinnati,
Dhio

Welding offers |||'|n o1l 1|
|1<- Iemlly il )

I!:1|| Ryl "
ﬂ TEI‘.HNI(‘.AL CULLEGE
idg., 118 E, 26th 5t., Chicago, 111,

S

APPRENTICES

AITRMINDED YOUNG MEN INTERESTED IN TRAIN-
ING FOIR ENTERING THE WELL PAID I-II-II"‘I F
AVIATION A3 APPFREMTICES—Write Immediately,
enclosing stamp.

MEEHhHll lJHI'h'EH!I.l. A'ﬂMmH SERVICE €0,
Wayne County Alrport, BST, E. Detroit, Mich.

Every operator and mechanle needs

LUDEI-B NLW AEFTQ GUIDE. This bn-n-k saves time, money and

ghatioer L Basis “;:?.Eaé.‘e;'f’mz_{“ni&“r&'&'ﬂ” g

Bervies, 5— Easily understood. Over 1500 pages— 1540 [llus-

trations showing inside views of modern ears, trucks and buses

Yo L L
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ACCOUNTANCY

One of America's best paying professions

These Are

OPPORTUNITY DAYS
for the Trained ACCOUNTANT!

WIT][ new state and federal legislation requiring
more accurate accounting from businesses than
ever before, the trained accountant is certainly a man
to be envied. Much in demand, member of “America’s

best-paid profession,” an important hgure in affairs,
he is one of the most influential and mecessary indi-
viduals in the whole business schemel

His is afmfmunn YOU may be considering at this

moment. 1f so, don't fail also to consider critically
hw. when, and from whom will secure your
Higher Anmumancjr training. ider particularly

e's record of more than 500,(!!) Accountancy-
trained men and women during the past thirty years
t—g record unsurpassed by any other educational insti-

ution.

Remember, too, how numerous are the available
accountancy schools and courses in the country. Yet,
despite this fact, uppu:::maufyane-ﬂm#ajuﬂ(.J’ A8
have been student members of le,

As to the trainin Egl itself, you will find it absolutely
complete; from Elements through to Accounting
Syetems, and a choice of twelve post-graduate elec-
tives, including C. P. A. Coaching that qualifies you

+ thoroughly.

Spare-time study does it all! No interference with
your present work and a careful analysis of thousands
of student histories reveals that some have realized, in
increased later earnings, as hl&h as $50 returns on

every hour devoted to such stu

If you are actually in earnest—are willing to work
de.vo!adly for your future success, look into this

icﬂ carefully, thoughtfully, and from every angle.
information and a 48-page survey of this op-
purluml}r field will be sent you on request.

Sign and mail coupon for complete details

. e —

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution

Dept. Té4-HR Chicage f‘K‘

Kindly tall about the E

ot A ountiog e Bow éli*Tﬁncy 1

your training can help me them.

Also send me—yf ret.—rnur'booﬂletau [y <

" Accountancy, the Profession That ]

Pays.” [ q.:

[OHigher Accountancy |

Other LaSalle QOpportunities: Ty

If more| nterested i n one of the fields \

Indicated below, check and mail now.

O Business Management o EI?ﬂ: Bookkeeping

O Modern ?nielman:hllf A Coaching

O Law—Degree of LL. B. 1:|Trn.ﬂ1c Management
O Commercial Law Ostenotypy
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e oppor'il::;w -:*:\?::Tibhi for you, Thers m:*-,l.n;::nm:
i s ::I:fq :Iu:parafﬂf neads frained men; 'rhm: ::-m I-h st
m?l;r“;:::m-d‘ for them are rapid. You can G Ayt

hoota the risht schosl
feer by Hlmlnq now, _HI fﬂ%’: school in which t&

This & imperafive, snce fuburs in Aviation and
:::Tlr::?uf frabring will d-rhfmu'l-ln aur 'lrhnl{- u Conties. Wright

h = d to do just one thing=

- Pl du-
IT‘ B ar training m caretuly hundreds of wecesiul gra

MAKE MORE MONEY FOR YOU. Qur LIS T uys pays. 1t has

hat our training gets re future, since it
tes have proven | tion and secure o
.P’"id'd them with 4 F’FNH’.;‘;::!P:;:MHWH they could ever eupect

th fife.

rained lhtm';";i":':;.{rw ;.d.p.ndaﬂ En : !:i:PEI'_T:;";J'i; ﬂ:-
atra r
Curkiss-"Wright Tach is learty n:ti?hﬂd ': 1929, 'rhﬁlf“;u“ﬂ“hnd
. . ¢ the traini

as the nation’s HJIEZA“,:.N%‘;';HEAERSESUT. “:":;
W honasl b
EHGINEE ‘Nﬂhilw:?i*hu '!fl. ;l' shble o obtain 'r":;
avery student who rldu-l'l‘lll'l A F""*"" o

g m.d“\.; .'r?:iﬂwﬁ —Dﬂpl‘r; WIS 1l-;E BO.ATI ::r;i‘h?r
i ive age and cours® wiir :
catalog today.

™% CURTISS & WRIGHTY

oy INSTITUTE
L ) mﬂﬂlul. o

Glendale (Los Angeles)
California

Know Electricity as Experts
K_nnw lt—a_ll_d Get an Expert’s Pay!

What about yout future? Who 1 safe today? Surely not the man

whao 18 contented to stand seilll Klmw your Job tharoughly—pres
are E'I'IIIHE'" for jobs ahead. To do just this thousuands ol men
ave usecd

The Croft Library of
Practical Electricity

Toe Croft Library i o complete slecirkal esdarstor. It I8 founded on practes—on
30 swnrn of shirt-aliave scpsrsnpoe—on work e it @ aetaplly doss. b e jermed (e
sover Lo cover with the kind of hard-besded facts vou weai. Wridien so thsl Lhe
baginnsr cin sasily understend jL, yol so soand. so thofough. thal B is the deily guids
of BO0OO highly paid sieciriesl workers and eaginesre Croft 18dls you the things
vou pied ko know sboul mobors geoerstore srmasbiies. sommulatore, translormens,
eirpwits, switahboards. distribytion svstane wlastrioal maehimery of every typs —
Hiumination ko 18 @very phase-the mosd bnproved maihods of lghting=—lamps snd
lump efscia, ete~—haw to do & oonpdets job, from estimaithg 4. & scmpletion.

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

Fill i wnd mail the eoupss stiazhed and wa will sesd vou the entire set of aix volumes

for lem duys’ amination an approval. Wa taks nil he sisk—you asewind B ohikigie
m. [T vow decide to keen Lhe hooks. send 51,50 in ten deye and the balsnoe af the ate
$0.00 & monih. Besd tha coupsn NUW wod see the books far yoursell.

EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 310 W. 42nd St., New Yerk, N. Y.
Bend ms for ben daya’ l:l.rnml.unn on lpml the Crofg Library of Practical
i

BELUEPRINT READING
for the Building
Trodes. . ......... 5115
STEEL SQUARE
]lmt to Flzure Angles
I Rilters, ete, 81,
‘.I.IH'SPAEIE;TI M E PIIBHE‘I"-
Start a l111.n1m=was

ol your own, , ... .. $1.00
¢ﬂu“5[ IN WOoOD
HING

I-.aa} 1o follow. §1.50
MECHANICAL DRAWING
Learn Deafting:

Cropdd Salnries, ., $1.00
METAL SPINNING
How to Do

profictent . .. ...
PLASTERING &
STUCCDO WORK
Interior & Exterlor. .
TURN SCRAPS INT
MONEY
Ulse O Auto Parts, . . 5100
MAHING AMATEUR
PHOTOGRAPHY PAY
Where to submlit
& how toosell, .. $51.00
AUTOD BODY &
FENDER REFAIRS
New Book Covers
All Details . .. . ... 53,00
REFRIGERATION
Electrie, Gas, Be a
Service Expert. . . _55.80
WOoODD FINISHING
Methods, Tools, ..., . £2.00
CIVIL SERVICE
Home Study Courees,
1-"leu.l Sigte &
Clty Posltions.
rnusrt:rnn-s
HANDBOOK
How to Mine,
Appralse, Equl 53.00
ROFF'S CALCULATOR
Cuta Figuring to s
Mlpimum. ........ $0.50
SOILLESS PLANT
GROWTH
Complete Directlons. $2.75

PHOTO ENLARGERS
Mpke Your Own,

.. 51.00

. §1.25
L+ ]

-51.00

Four Types. .-50.25
HOUSES 5M.M.I.
Book of, for Hnme

Bullders. . .. ..« 52.00

OPPORTUNITY KNOCKS

THOUSAND HELPFUL BOOKS

SELECT FROM THIS LIST. ASK ALSO FOR
FREE LIST ON MANY SUBJECTS

PAINTING &
DECQKATING

New Book . .. $1.50
TOY

5
Dudled for Amusement
i it . ... $1.50
TRAILER BUILDING
Four Tested Plans, . $51.00
UPHOLSTERY
Always a Hig Market
Start Own Business, $2.00
AUTO RACING
How to Bulld Cars,
Bpesd up Fords. . . $1.00
HEW SMALL HOMES
489 Popular Designs. . 50.50
MONEY-MAKING
FORMULAS
Now 450 Page Book , . 54,35
PRACTICAL
BRICKLAYING
Brop-liv-step
Instructions, ., ... . 5L15
BLUEPRINT READING
for Machine Trades. . $1.50
HOUSE WIRING

Methods, Materials,  $2.50
wﬂﬂﬁ“ﬂ!l{lﬂﬂ
OWER TOOLS

I-.I-uJI:I Your Own, ., 58,25

ARC WELDING
Procedure Handbook,
New Ed, Just Out S1.50

CONCRETE
LIl Wayes to Use.. . 51,98
ELECTROPLATING
:.‘upgl__-rer. Niekel,
anium, ete. . | $0.25
WHAT TO MAKE
192 pages of Craft
Projeets, | . ... 50.50
SHOE REPAIRING
AModern methods. | . §51.00
WELDERS
Hl.lild Uwn Are or
i 50.25

KNOTS, TIES, SPLICES
For Evervone Who
Handles Rope. . . §51.00
I:.'LLIIFEHrTRIJ .
arpentry oiner
I;pﬁﬂ Forms. . .. } 52
SOLDERING
New Tricks and

Methods. . .. $0.25

Send No Money!

Cirder from above st 1{in U, 5, or possessions, and order amounts
1o 210K or more, pay postman on 1Er~l1u>r:, plus small C.0.10.

witdl e pries of SUG.50 s paid. IF mot wanted, [ will returs the books postns
(Te insure prempt ahiprment write plainly and 0l bn s?l Vs

Namn. . e L L g e S A i T
Mame .'n:ldrl- ........ 5 el Ay e i
Rl il Bl o L G e e et
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: Elsetricivy. Il mstisdactory T will semd you n 10 deys snd mrmi-lﬂ
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fe.  We pay postage i remittance is sept with order.  Ask
for complete hist of books on many subjeets.  Order today.

POPULAR MECHANICS PRESS
Room 740 200 East Ontario 5t., Chicage
Soy pow saw it in Populer Mechanics !
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MONEY-MAKING
OPPORTUNITY

] r|-|| Tiefs
LR

Bimple Instrictiong an =1
pelling plar nished to start, Begin in villags, 0]
guburn, or ﬂu Grovceries, delisilesseiiz, Deslils

rants, taverns, refreshment stands and chain &tores can do your retail-
ing for you. Your job is to supply them with chips daily,

STARTING PLANS FURNISHED

Through our yearas of experience we fur-

nish you with valuable help and good YOU GET
money-making ideas. We tell you exactly Rig 16-plece pullit ine
how others have succeeded, Our credit plan rluding:

with small monthly payments has helped § Vitresus Enamel

peErlenee nies

others start, Get the facts and find out the Cooking Vat
pozsibilities and money-making opporfu- Improved Gas Burner
nitles of the potato chip business, Send us High Speed Slicer
your name today. Free booklet with valu- Grease Extractor
able Information sent rush, ACT NOW! | Thermometer

Even some riaw imEtcs
rialg o spArT mMaking
chipa, all at & vory
low price.

LONG-EAKINS COMPANY

7128-8 High St Springfield, Ohio

TOOL & DIE MAKERS

Machinists, Screw Machine Men

Skilled metal workers earn up to S50-260 a
waek. Learn the: rades by astual vl In 'I-ll”'“
BHOPE. Full 2

E.nu'r Boy 1| (g

ALLIED SCREW MACHINE cn.. :s;n;ét Division;
Dept. PM-7,602 W. Lake Street, Chicago. lllinois

A, H s o
darsed by w -mu.k
bar of sy ‘l"ll:‘-

5¢ TIRE MAKES $2.0D MAT

Make springy, long-wearlng Robber Mats out of old aulo tires. Any

jength or width, DBI1G sale o schools, factories, stores, homes. Think
of the profit. Brand new business. Field unlowched. Reasonable
investment and simple hand machine starts your loesl plant,  Wrile

ulek for free information. Don't lose a minute=this s BIGE
?.I.Il-ll. INC. Dept. TT 620 MNo. Michigan Awe., Chicage, [10.

SAVE
¥ 50%

PUT THIS NEW

14-TUBE wz¢

wioL
CHASSIS IN ¥0UR CABINET
_Furatgn Receplion
17 ook i

¢ timoddels feadn 5 Lo
wave |-.III
Write for |

L i
b = "-"'_'_F.-.|1-|1'1||r| itse. (lser-nmet ..
L Dept, 1S-AA, Midwest Radio Cnrpur:l.llnn l:::m-nn.ﬂr ohin

Gay you saw it in

POPULAR MECHANICS
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BOOKS SENT FREE!

ON APPROVAL
S VOLUMES—SECOND EDITION
Only 15 mintites o day with these WON-
DER BOOKS can prepare you for a good
drafting job. Mechanleal and arebitectural
drafting from simple stralght Unes to (m-
portant eomplex plana, A step at o time!
Bullt especially for bezinners, for men with
ofily grammar schoollng. Drafiing room
practice, PLUS ENGINEERING, mado
eagy and elear. Includes complete in-
formation on blue print reading for
bullding and machine trades,

res  Big Field Big Demand ¥ Pa
‘ofl ToP & good drafting Competent dialtsmen are turgently needsd In al ||1|||
ob In mechanieal or [P Apd mansfesturing line at K300 Lo NIE00 o werk,

A at's s mEing — FTE
architectural lines, Sent  AVE GOOD CHANCES FOR ADVANCEMENT.
for 10 days® free USE Plessnt. fecinoting work. snsy o learn sasd do.

0l ma on arn quickly with thess kr—send coupon for o

It ¥ il coup L lekl h ik beoe d

For Beginners
or Experts

Written s0 you can wn-
derstand every word,
by well known en-
glneers and architects,
D¢ Luxe fexible bind=
ing. nearly 2,000 pages,
1546 blueprinta, charts
and diagrama: prepa

immedintely, #et and pes for you
A A mlii Berahip in he A merion
11“ lnmm E rnm:;r ﬂ;::fﬂy”:ll:"::rrn. te ol b r!rlmn,l' qﬁ: Il
famsuas cpclopedia of drofting,
Im Complete set of high grade drawing Inatru-

ments I you send for these drafting
books NOW. These Instruments are
aceurate and are packed in velvet Hned
leatherette ket ense.  Splendid value,
but included with these books,

AMERICAN TECHNICAL SOCIETY
Publishers — Hame Study Coirses,

dAmerican Technical Soclety, Dept. BDEIS, Dreael at §Eith St Chicage. 1.
Band for 10 days’ trial. B volumss set of drafeing. | will pay iha Tow remts delivesy
wharges, I wigh. [ may fekusrn books ki 10 days and ewe vou wothing bot o | decids
in keep them, I will sond 3200 alter 10 davs, thas snly $1.00 o meonth until 33480,
the totsl price is paid. Sopd Intast ediiian Lnll iaclude drawkng MistSiements oned oons
wullting 51’;mhnl'h||:- CariiGoala.

T T L R Sy GRS S PR S S A SR R R S R
Addrens

Please Jill..I; b lotier stating new, 'nrr'"lmll-l‘:h PMHMHI ‘Anmn l-rvl lﬂrii‘ﬁl- uul lJu
of st keast one bosiness man 4e m relersnce.

PICK THE JOB

I -.L ,. T | {N .
TRAIN TO QUALIFY FOR
RADIO-TELEVISION

Have you a jolhh or do You seek oneT In

vlther ecase, Watlonal Schools can definitely @t the facts. Mo mis-

help you.  Wilhout giving up present eme- statements. Learn
I:lllrl}l'tll:rlr. you can @it practical prelimineary ghapk  this fexiblo
ning: them rooelve intensive sho Imn=

SITUCLION 8t Sehool 4t No oxira cost. Every PIAn to fit your needs.

branch taught—Radio, Television, Brondenst-
ing, Sound, ete. Oldest trade school in West.

NATIONAL SCHOOLS #2.34

MAIL COUPOMN FOR DETAILS LITERATURE
POSTPAID

NATIONAL SCHOOLS, Depe. PAMR-T
4000 South Figueroa Street, Los Angeles, Calif,
Reguest for Free Litevature on Radia and Televition.

MAME _AGE
ADDRESS
CITY

21A



It’s Easy
To Be A Contractor

Learn to estimate, to plan bulldings, to take rontracting jobs,
and make money on ‘them. Here are 9 up-to-the-minute books on
buiiding, es.imating, and contracting which cover in an Interestin
waY, the subjects that corpenters. bullders, and contractors shoul
know to make the most out of their fobs.  Roof Framing, The Stes]
Qquare, Architectura]l Drawing and Design, Estlmating, Painting
and recorating, Heatlng, Alr Conditloning, Bullding, Contracting,
Conerete Forms2 and other eubjests are all well eoversd.

“Boss” Carpenters in Demand NEW 134

Vast publlc worka jobs, Immense prajects, and
the rapld growth of home building, are making jobs Bty
for ME ‘HO KNOW HOW. These books glve a.:." complete
you ui{'l training. With them you shouldn't b8 e have ever
afrald to tackle any Job, for needed facis can be published B
found In o hurry. these  subjedis,

Coupon Brings Nine Books FREE For E:Imlnlthn

AMERICAN TECHNICAL SOCIETY (Publishers—Homs Study Coursss)
Dept. GB13, Drexel at 58th Street, Chicagoe, lllincis

Yo may ship me ibe paw 1940 ad icn of veuar nine bl books, “Bylding, Estimating,
end Contracting” witheut sny ebligstion to buy. T will pay the few cents delivery
rhar:u only, wnd i [ully mtafied o fen d-nru. 1 will sond youg 5200, and alwer that
only BR800 & moath, antil the tatal pries of only §29.80 ja :m-d 1 s mol obligated
i any way unless [ kbesp the bocks,

R N D b R e T Btade. o cueese

Fleass ntiach a lettor stating vour age, smplayer's nams and addres, und 'I.luu. of 4-1
et one businees man s 4 releroncon

You Should Gef fnfo

DRAFTING and
Industrinl DESIGNING

Get into a Better Pay fleld with a big future
by learning DRAFTING and DESIGNING
quickly from an Engineer and Industrial De-
signer. Private, individual training
at your home. Drawing tools and table
3 furnished without extra cost. Learn
oy =, to draw rnd design new products, or
| to improve, re-stvle, streamline nnd
modernize old products for more “eye
® appeal” and selling power.

Drafting s a very big field, but
drafting with indostrial designing is
% twice ma bhig. Factories must con-
. tinuously bring out new models, new
products, and improved designs. You
. can learn both subjecta right in your
" gwn home, in your spare time. You
can be trained for better pay as I
have trained many hundred succesaful studemts. I'1
train you thoroughly by applied instruction on actual
work until you are holding a good paying position. Send
coupon for full facts on “Drefting and Industrial De-

signing." ENGINEER DOBE, Libertyville, Hlinols.

Ersarenie: o, > SENDFOR FULL FACTS

Please send me full facts on “Drafting and Industrial Design-
ing.” Also please explain how ¥you assist your graduates to
good positions in these Aelds.

1 O LR Age.
Address
MO - i iR e e

Say pou agew it i Popuwiaor Mechanics!
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THE KEY TO SECRET WISDOM
*Lilee a bolt from the heavens, the word was

spoken and from the reverberations of its
sacred syllables, came the creation of the
Universe”—so relates an old, old T.egtnd

rough the ages men have searched in vain

this lost word In its stead ound
keyr to a secret wisdom. They learned how
1o unlock the hidden possibilities slumber-
ing within everyone . . . startling, unused
powers that make for a greater life

This Sealed Book — .FHEE

A sealed bock by the Rosicrucians, ceveals
the plan whereby vou may obtain this wealth
af Imw]rd.z: Lk'l-[ill‘l[rtﬂ the gruttr oys nnd.
rewards of living. For free copy without ob-
ligation, write g.-nb-: B. T X.

e ROSICRUCIANS
SaN Joss [Amonrc) CALFORNIA,
NOT a religions n:—ganitdfiorl

how"® &hort cut to self
v, personnlity and mind

Tt iR =
SILF' AnuANGEHEHT I‘q"i‘l'ITLlTE 994 Forn St., Philadeinhia

IOOL& DI DESIGNING
DESIGNING
Machiniste Trade, Machine Drafting and Destgn:.  Practical shop tralne

Ing in the world's Industrial center. Write today for full infermation.

HATIOMAL S!’.‘-Ilbﬂ'l. oF M!EHANI{!.I.L TRADES
Brepd. W. Lake St. Chicaga, B,

EASY—LOW COST
“with

POPULAR MECHANICS
BOAT BOOK

EK!ETLT HOW T0 BUILD Bulld & boat st home! You ean
I5 DIFFERENT BDATS doe it Juost the Kind you've

wmud;pwar. hmjl.tu:ur row b::.l..
This i th g The ""Boat Book™ shows you how
added Inz.({:s.neﬂw ntf'.ll'”ﬂr;u:itha:& in simple step-by-gtep directions.
conversioh of Ford motor for Bpeclally prepared for thoss with
marine use, Full directions ang Lmited 8, little skill and money.
detalls for eabin crulser, racing, Duild boais to gell for profit Loo.
hydroplane, outheard runabeat, D00 tells how

sail boats, kayak, sled trpe—15 GIVES PLANS, METHODS
baimts iTE all,  Also gectlonal boat AND MATERIALS

T SAITY. Sy Agtusl working plans and phodos

These Are the Boats: of real boats under eonsiruction
HRommer™ . 14 0. Cruleer makes bullding easy. Shows mate-

‘Popular Flm ca- 180 “ﬁiﬂ'niﬂlll- rials needed and roek-boltom cosis.
“E"“"h;r.. Al ol 'imi'h:} Hundreds of pleiures. No chance for
nRambiert. . & Smbaa mistake. Includes also, navigation
*Flash"™, . . T T Runsbout

Sauntarer'’ i-z-!!:;ll-ulﬁuw:u-: HIIII-I‘J.'II-LI::I “Llf'i ““:“'ﬂ’s”' llatlinz
2t Halling Poat  craft, t kinks, boating terms.
B ol 8 b :::m: font  Eversthing a beat enthusiast should
seEhip™ know. Hize Tzi0 inches. 3[“ puEes
“Hall Fint" Ftae eloth binding, $2.0 “ :
- L™ & pre-pay posltage EI]MEI 3
wRacimy Shali e lIB I gent with order, or forward C. 0. D,
“Sectional Rewboat™. .. .. .. 120t anywhere in U, B, A,

POPULAR MECHANICS PRESS
200 E. Ontario St. Dept. T40 Chicago

POPULAR MECHANICS



facturing ideas.
ability to
for wour
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TION !
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DEL#‘I’ MAY BE COSTI.YI" sy

les n thousind miles nwny may
t: f same limes sa you.

FREE Illustrated Folders on

COMMERCIAL ART, CARTOONING, SIGN PAINTING
Learn Art the Easy War and earn Big Money spare or
full time Send postcard for folders to

Williams Publications, Dept.1 24 East Zist Strest, New York City

AIRCRAFT WELDING
ENGINEERING

Industry Offers Dutstanding Oppertunities
ta praperly trained Commercial Welding En=
mimesrs (1 vesr), Welding Technicians (5
monkhs), Alreraft Welders and Are Welding
Oparators (3 manthel. Learm By Dhobng. Enmn
Part Expémses—Write for free Gdapagn illuss
trated Book—"Dawn (8 A Cinnt Imdastrs.™
Blantion course desired.

MILWAUKEE SCHOOL OF ENGINEERING
T40PM-—N_ BROADWAY & E, STATE, MILWALKEE WIS

LIFT YOURSELF OUT OF THE

“GOME and GO” CLASS puna.‘i‘!‘ff

Rusiness men are enger for practical new manu- T
If you are gifted with that rare
invent, don't pérmit your enthusiasm ot
good, original ideanz to
and do nothing to protect them. Determine to
have the faith and courare necessary to carry

PATENT and SELL your
Opportunity for talented inventors was
never greater than it iz right now,

“eool down™ pied

YiICTOR

VANS &

1 Patenl and Trodemark Allorneys

EEH-H ‘u'lctur Bidg. Washington, D.C.

:  Ehort course=—persomnl, Individusl, instrustion—best teehnicsl
¥ - benchars. Prrann ;] ||l|'|'|:|r! unlimited opportenior—mot e ied
¥ by Machinn Age. Mnost modern nnd complete meshods embricing
every branch froms plnte po porceluin work, Qualifies yeu te work
- Toz dentizts or own business, Doy or sight sehook No books—no
elnmiae. Uatalog 'ilrl'-\'"fl reguEst,

on I'I"I.Iﬁ"t‘ AT HOME., Write for tnformaiim en our Tome Btisdy Conrse,

chARRIE SCHOOL DF HEEHANIEAL DENTISTRY

Philadelphls, Pa.

sTuDY ENGlNEERlNG HOME

a Degree at Hnmu
From A clurt-erld Institution of Higher Learning

Employers Demand Degree Mun For ey Positions
B8 Degres Coursss Im Electrial, C |u| Mechanical, Dralting, Architectusal, Au-
tomotive, Bteam, [Diesel, Aeranauti Hadio, Strustwrs]l, Mining Indus I|:.I Hul
way Petroleum, Aarine, HRelrig .|-|._ Adr Conditioning, Chemicsl Esnginescing:
Aris; Belenoes; !!:l'uu:-u: by on: Public Healik; Medieal  Jurisprodences;
ar ﬂhnlnl'_. Barlologyy Physles; Chamisiry: Oéology: Pol Bcienee; Theologv: Law:
Amriraltare; 'Hllulnru ]rumn[ Averinting: Stailsthes, Founded s, 1I H-—nl
MeHinlay-Roosevelt Graduate Colleges, 750-R Sheridan Read., Chicags

INVEN- y e

)

ITON WantsMore
>4 LINCOLN

TRAINED MERN

This LINCOLN GOVERNMENT APPROVED
SCHOOL wantas to immediately get in touch
with men intercsted in preparing now for oppor- |
tunitiea as Pilots, It'-r[hanwrs Aeronautical
l.nxmeera BE AN AIR TRANSPORT PILOT.
are here for your Gov't. Ilating as Private
nr ommercial Pilot. Lurge- El;uu of Trkining
Planes. Advanced Flight Training includes night
and cross-country flying. Fine opportunities sow
for our qualified advanced trained Pilots. Good Pav! BE AN
AERONAUTICAL ENGINEER. Learn to  design  and
build airplanes. Our students get actual experience, Won-
derful opportunities for Engineers. Big money paidl
BE AN AIRLINE MECHANIC. Learn Airplane and
Engine overhsul, rebuilding and repair. Government Ap-
proved Trining prepares {or position as Gov't. Rated
1 Mechanic with Airline or Air-
plane Factory,
NOW IS THE TIME TO START
training. 175 Lincoln Gradustes
recently  placed. Opportunities for
many more. We assist Gradoates in
locating positions. Part-time em loy-
ment for board and reom wh F in
trainiig. MAIL COUPON NOW
| tor information,

o

r
| LINCOLN AERONAUTICAL [INSTITUTE, (INC.} !
| LINCOLN AIRPLANE & FLYING SCHOOL DIVISION |
| 57T Aircraft Building Linceln, Nebraska |
I
I
|
1
I
1
I

T'd like to preopars myscelf for o place in Aviation. Please mush

complete information abowl Lineols Training.

ADDRESS . snversnnsnainranaqnnnnnrt

r
=
3
=
- e

CITY -

U. S. GOVERNMENT JOBS

Railway Postal Clerks

Manr ﬂther Gnvernment Jnhs
Mail Carriers—Clerks—File Clerks—
Post Office Clerks—Stenographers, Etc.

JULY, 1940

START

S$1260 to S2100 Year
Mail Coupon Before You Lose It
F--IIIIII-----
& FRANKLIN INSTITUTE, Dept. E195,
Rochester, N. Y.

. Sirs: Rush to me without charge—copy of
32-page book, “How to Get U, 8. Government
. Joba, " with list of positions and full particulars

. telling how to qualify for them.

.. oL 5T T

Address

23A



PATENTS

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 Directory, published by Bankers Service Co., Boston, 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, N. W.

WASHINGTON, D.C.

INVENTORS [F=
PATENT YOUR IDEAS JiZuii,

SEND FOR FREE BOOK i

Written by a Former Member of the Examin-
Inr_ Corps (1922-24) of the LS. Patent Office.
want to profit by your idea, you should ‘TF_'_‘;_"'_—_——_:AJ
u::ulhp- to apply for a U. 5. Patent at
once. Your first step is to get this Free Book., This
intereating illustrated book contains valuable informas=
tion yvou should have. It tells you fully how to obtain a
tent on your idea in the q&icknt way. With this Fres
Eok yvou will slss receive & of Invention' form an
which Personal and
fidential Service: our case will be ally hlrl:l.lﬂ:'
only by a Reglstered Patent At tnrncr w is also & Former
Member of the Ezxamining Corps of the U, 5. Patent Office.
All communications confidentisal.

MAIL COUPOM TODAY for FREE PATENT BOOK and RECORD OF INVENTION Farm.

CARL MILLER

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

| Woolworth Bldg., 35th Floor, Dept. T0-A, New York City
MILLER BUILDING, Dept. fl-h. WASHINGTON, D E-
me your Fres Bosk, ““How to Dbtain a Fateni,”

you can easily record your :.rlu;

|
B g |
fpcerd of Invention™ ferm. I
| |
g MAME i .
|
i ADDRERS. .. .......
] “n
[ ol

New ldeas now Salable

Before Patenting

Practical, useful inventions may now be safely marketed

without patenting expense. Wrlie us for particulars, if
you have an unpatented (or patented) idea for sale.

Chartered Institute of American Inventors

Dept. 4, Barrister Building, Washington, D. C.
BENJAMIN AIR PISTOL WITH HAND PUMP

(@"ue

For Target—Small Game=Camping—Ete. Eiulr
-rltrru —Ar.r.uu-ah —Frﬂrtlral--—l. I-'h'lm s 1’-.4.! - '5.1'1" -
g Y LEFF

oar .:,._-. I| ri I
ng. Al

+ Holsier 1 IS0 B o
BenjArmin l,"'..|.r||.||l-l!' Cul'll."-"--\-f‘l Air ﬁ-l‘ll-q T 1 -
r 22, No heéense redguleed fro '. J u.: |.‘ g l.l: |'L wr]u today

h’_.i complele npr!"i'll.-‘llnni arnd fre
BENJAMIN AIR RIFLE CO., B30 Mﬁrmn 5l St Louis, Me., U. §. A.

iPATENTS—TRADE MARKS |

All easea submitted given personal attention

Form “Eridence of Conception” with instructions
Jor use and "Srhzd‘uk ; Govarnment
and Attorneys’ Fees'—FREE!

LANCASTER, ALLWINE & ROMMEL
Patent Law Offices
412 Bowen Bldg. Washington, D. C.

INVENTORS 23551

[, S ) O N —
L-— i ——

PROTECT
& SE I.I.

Unpatented inv ons  now  salable  with
positive -WIF;.rulrrh umlr'r patent lnws, New,
low-eost procedure. Complete details, free,

AMERICAN PATENTS cﬂlilﬂlllﬂﬂﬂ

Dq ot 1l:| l:l'urn.'-l:-l"l' Bui h‘l L] Wuhuu L1l

DIETERICH & RUTLEY

RECISTERED PATENT LAWYERS
512 B Colorade Bld ‘i‘l: ASHINGTON, D. C.
profita know and heed

I Nv EN I ORS l."l"'fr “ ”‘H"IIJ“ | i ’Vlih]

facts before applying for patents. Our book, Patent-Senss,
gives those facts; sent free. Trade Marks—Copyrighta,
LACEY & LACEY, Est 1869, 635 F S1, M. W, Depl. 5, WASHINCTON, D.C.

who derive largest

FREE -
RE

¥
C ‘SEENT TooL

Sacket. This

Off 110-Volt Light . /ﬂ @f
195

Works
marvelous Dypamin Pewer Welder doea the

of I k
::;-;Ebu mtarh hg her ilnﬂnd Iil II. 1] lxlllh‘

Will ulso l':]llitf m;j bensa on llllr lig htest i RETAIL
maberisl. Works on iron, steal, thi, brasm, copper and &Il
other medals, Men h]t]uu..l. DrETIOUS BXTHTIEGS Sl h-h.
a8 mach s $5.00 on & one howor mr\-n_r ;|h fn m ar's
time 5 Dymamic Welder Costs Y ﬂt

6 CENTS A DAY. Instructions |,-c-||_ = -ﬁdm‘
whap sy, AIT-INT‘I-—\I.‘h- bilg [rrs I||.n wellling &o ERrnEes,
factories, tors mnd rmschine shope Weite todoy For
gur 1B-T3 A H1‘|.LUF!EILD H.II IC WELDER

ZI2-MA Silverton Rasd

Delun are dangerous and may be very
My personal service assurea

nrnmp!. a.t:l.luu. gtrict confidence, and &
minlmum of expense. 1 surgest that you

me a model or drawing, or sketch
and deseription of your inventlon, and

£5.00. I will make a search and report Patent Attoroey.)

A PERSONAL CONFIDENTIAL PATENT SEFIVIE!I— Py a—

24A

promptly as to ita patentabllity and d

rnua.cum“nl' my 72-page booklet. m I L F Rlﬂdﬂ'lph
you ureten'a:.iu read my booklet l‘kruti mnll |

AHa SHtaehen SHanon i I?}n\'?nﬂgl o ;n“mu | page bookiet and *Record of Inventioa™ form,

szr Sg yeara experlence as a

302-D Vicror Bldg.,
Washingron, D.

Pleass send me at once, free of charge, your 72

P‘DPUL&.R MECHANICS
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© be with
fellows

like to
these

e MOW bay
f"ﬂru:ung

f]f.“.'rg bﬂ! s

No wonder thess Aero ITI-trained men have such big

smiles! The very next day afler compleling their training.
they reparted for work with a famous Eﬂdﬂdtl of huge naval
flying boats, ond other great planes.

Wouldn't YOU be happy over
such a top-notch start in Aviation— EXECUTIVE BOARD
to step righl into afrcralt scenes like ‘e
that pictured above, to know you JOHN K. NORTHROP
hod chosen training of such high bl e
caliber to make that possible—and PR

even more importani, lobe equipped
with the broad knowledge and abil-
ftylora ol career—nol just
a job—in Aviation? Find cut aboul
Aero IT] raining—write NOW.

ROBERT E. GROSS
Preqickant, Locikhaed
MAarreh Corpeoas ba

L ]

€. A, VAN DUSIN

Wice Feed . Convulaiored
Abrcied Corparstion

AERO INDUSTRIES TECHNICAL INSTITUTE

arity

Approved | “' P-n. snths Air

RUPTURED?

Get Relief This Proven Way

Why try to worry along with trusses that gouge your
flesh—press heavily on hips apd spine—enlarge open-
ing—fail to hold rupture? You need the Clothe. No
leg-straps or cutting belts. Automatic adjustable pad
holds at real opening — follows every body maove-
ment with instant increased support in case of strain,
Cannot =lip whether at work or play. Light. Water-
pronf. Can be worn In bath. Send for amazing FREE
book, *“Advice Te Ruptured™ and details of lberal
truthful 60-day trial offer. from
grateful usera in your neighborhoaod.
CLUTHE S0KNS, pt. 31,

Also endorsements
Write:
Bloomfield,

New Jersey

Jusi Thinkl—you ean pow &njoy
sutomatie (il Hest [rom ons of the really
fime hurnsrs—yel. save ths ususl ecsts
of salosmen pnd mbhers! LACOs direct=
ta-dealer seliing liny saves you Ope
Third to One-Hali? Don't buy any burmer
until yeu know nfl abowt LACO'S pew
mndels low prices.

LACG s O Heaier (Befi) produces an
armniing volufme of hesi [fom Hitle bise-
prioed ol Famous fories heavy stosl “lnner

FRE

LACO OIL BURNER CO.,

BEONENNY,
Laby.

—because Sold Direct from Factory to Dealer

Heating Unit™ and Hi-Lo 2-Biage Burper.

LACH's Preassure Type (right) gives
you every improved feature of the mosi
inodern buridér for furnsces—at o price
far less than jou woild expect. New
Improved deslen! Now simplioity {only
| moving part.) New guistmess. Now [usl
Approved by Underwriters’
‘aetory-tested. Gusranteed. More
than 35,000 LACOS in use

See your LACO dealer, or send for free folders and prices.
DEALERS: Investigate unusual epportunity.

170 Union Ave., Griswold, lowa

*fnvent

Free Books Answer Questions—
Tell How to Get Protection

® Your ideas may be worth
money! Get facts first and save
time and money. Competent ad-
vice on patent procedure is es-
sential to good results. Our 65
years' experience enables us to
explain everything you need to——=
know about protecting and com- e
mercializging your idea. Mail con-
pon today. 8pecial “Certification
of Invention™ form also sent. Prompt
gervice and results.

r--l-——-m------------

MAIL ﬂl]IIPUH
FOR FACTS ON-

: c- A.- SNDW & CO. : ® How to ohtain
1 Patent Attorneys Since 1873 i & patent . .

| 107 SNOW BLDG., WASH.,D.C. | ¢ How you can
1 Plense send me froo books  (lustratea ) commercialize
I withoot eost or obligation. ] your pﬂ.tklﬂ i W
‘I MAME. . vrrs e, : ® Why you need a
I patent . . .

| ADDRESS. ..oooiiiniaisnnnnnns : & Obriigt: wiy 6
I 1 procesd and
R ——. costs . . .

PROFESSIONAL
CARTOONING

Enrn while you learm with our wemaz- .3

ing emiy way, 33 lesson cotitse on this
wery enjovable and peulisble wrt. Test COMPLETE
ond wtep-by-step illusimiben tell every- COURSE

”lll'll." Send §0.00 inlas lie posinze)d

FROFESSIOMAL PUBLISHERS, Inc.
P8 AVENUE L HEWARK, M. J.

Be a MONEY-MAKING Rapio EXPERT

TN trakn you for & goed ol in Badio, Telerision, or & business of FOT
ST My nae, imarel oo ey gty b A Nl i you
auickly, sselly,  You get resl Hadis Equipment, | show you bow ta
earn whils yan Iumq

w leie o I I
FREE: :T'Ict. Y 1 i Earmsbarry Acsdsimy
of Raslo, I1 niversity Place, M. W. H‘.lrlhlll!t-n E C.

eaev A DEGREE #r vowme

From A Chartered Institution of Higher Learning
Employers Mow Demand College Graduates With Degrées

Courses In Arts; Heisnces: Phllesnphy: Edweestion: Publle Hesbth:
!lledJra J"lll'u- I.'dﬂl.'!' I‘%hqlhl:'r i'hch-'lru:;l FPhyabra: Chesnistry ‘.Hml"\p: Pul
Helmnree; 3 uniness “Training: Accountior: 2iateties; Aprwuliure;

Elﬂtrlni i'.n'l HH]IIIIIIEHI Drafting, Architerinml Antomotive, Stssm, DHesel,
Aeronsutien], Hadio. Btrustural, Imdustrisl, Highway, Petroleom, Mining, Aisrime,
Befrigeration, Alr Conditioning. Chesnical Enmw:m:. Fousded 1905 Churtersd
Mciinley-Rovsevelt Gradusts College, 4750-F Sheridan Road, Chicage

Speclally easy to sell.

have mastered every
Course without additio

Full Shep Equipment

KLYN YMCA TRADE SCHOOL

Unlimited Instruction until yvou ! O Mechanical Pre-Enginesring
o 1S Diecel Frs Bogtneert
ok e=el Pre-Engineering

gt 10 Aeronautical Pre-Englneering

MAIL COUPON

1117 Bedford Ave,, Dept. P.AL
Brooklyn. New York City, N. Y.

O on Burnef

1 O Aviation Mechanie 0 Welding
Unexeelled Instruction 10 AutoMechanie O Talking Pletures -
Fireproof Dormitories. g g _}tg:rmrnuuuad |l:|t a‘}ll!.ro- Lﬂnum?mz Rl B Tt TR
elevision a e e
e e
free literature, 10 Armature Winding O Electrical : IS

25A



WOR LDIS

WANT AD
_ MEDIUM

CLASSIFIED 2,

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in August issue, copy should be in our office June Bth
August issue on sale July 1st
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, [llinois

make and save money.

YOU'LL PROFIT

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

Chicago, Illinois
Dear Mr. Johnson:

{Original letter on
file In our office)

Fopular Mechanics Magazine,

Your classified sectionm sure brings in the
business. Up to date we received 583 replies. Every state in the
Union is represented plus many foreign countries. Inguiries are
costing up a little over a penny apiece. That's buying them cheap.
What's maore, they're producing the kind of agents that really go
out and sell—and that’'s what counts.
in. Best of luch to your wonderful medium.

Inguiries are still coming

Very truly yours,
ABAR COMPANY

AUTOMOBILES—MIDGET CARS

GARAGE Owners and mechanies only

rchase direct at full factory discount
E‘?—m:-x Alloy Self-locking Hut-on Rings.
Nationally distributed, Guaran per=
formance. Stops oil pumping. Bm-m Ras=-
oline. Re-boring unnecessary. Write for
gample and details. Triple-X Co.. 3801 8,
Racine, Dept. 107. Chicago.

NEW PFifth edition Automobile Racing
Book. Tells how to bulld dirt track budiu

stock conve
llmmtnﬂﬂ
¥ Kuns, Department 19,
Madisonville, Cinelonatl, Ohlo.

ONE Man tows two cars with “"The
SBchaap Coupler.’”” No connection to steer-
Ing mear. Three minutes attaches, TUn-
canny demonstration, Agents. The Schaap
Company, Brooklyn, New York.

R & R MIg, Co., Engineers Office, An-
derson, Indinna. Ploneer builder of racing
cars. mideets and s equipment. In-
atm:ti:m: £1.00. Puel data sheet T6¢c. Cat-
alogie e

CHANCIE Automobile motor Iinto alr
compressor. Instructions $1.00. Tuck. T3
Shirley. Pontiae, Mich.

T{H]R ING Hou tains? Our new mliti-
meters indicate height, $3.95. Alr Trans-
port. Garden City, N. ¥,

HIDCIET Ho‘tm'l ;5 DIJ up. Eighty mo-
tors. thirty a0c, Midgets,
Box H3-H. zanu'.ru.la omu

ALUMINUM Alloy pistons. sutomoiive,
aviation, diesel. !.nu.mtrll.l marine. midg-
et, model. motorcycle, tbmrd Finished
or semi. Judson Mfg. Hedge and Gil-
lingham, Philadelphia, FHH:I.I.

MIDGET FParts, kits. Catal 10c. Clir=
culars free. Bhipps Midgets, B43-H,
Zaneaville. Ok

anteed mileage increase 207 : power 10%.
University Detroit test car; give
ml.l:n Hsu: Wrench installs 15 minutes.

ohn Hanley, ufacturer. 5718 Loralne,
Det-mdt. Mich.

AUTO Parts information om substitu-
tions. Do you know Ford, Chevrolet,
FPlymouth parts which have lower prices,
fit many other makes of cars and trucks
which have higher prices, vet they nra
:l.'llke? Write for literature or send s1.

hmi; The Penzing Publications, Bn:
. Dept. PS, Bayshore, New York.

AUTO SUPFLIES AND EQUIPMENT

COMBINATION Adjustable mirrors, one
glance sees both complete sldes and rear
view of your automobile, :unmetal or sil-
Vit backin.i vol dents. In ordering
state model, year of your ear. Bend £2.75.
Gaston Thys. 3335 Cloverdale Avenue. Los
Angeles, California.

26A

BPARK Plug manufacturer desires dis-
tributors: exclusive territorles, !ihe:rnl
commission. must be established, good fal-

lowing. Cive complete details. Buper
Leader Spark Plu ., JiE City, M. J.
USED Auto parts: guaranteed. state

nesds—auotations sent by return mail
American, 343 Gunnizon, Chicaga.

SYPHONATOR, The self-starting sy-
phon. Tube starts any liguid flowing with-
out mouth suction. Postpald $1.00. Mon-
ey back if unsatisfied. Address Syphonator,
Box 183, NMorris. Tennesses.

AUTOMOBILE Direction signals. Blue-
?{rinﬂt_ 25¢. Payne, 4 Beach Ave,, Auburn,

BENDIE Cowdery brake {ester. late
tyoe, 8350.00. 8041 Exchange. Chicago.

BIG Profits selling Perma-Pep. the
proved product that restores power to run-
down automobile batteries. Every motorist
a prospect—takes him 2 minutes—Iimmedi-
ate results. Big money maker. Send §1.00
for 2 packages and complete information

m.-mmduus market and qunntlts diz-

nts. Sell them for $1.00 each—make
mo profit. Lakeside Products, Dept. P-T,
343 E Dearborn S5t., Chicago,

MOTOR Tune-up oll foermula! Fastest
money making proposition ever offered.
Schafer, 547 Melrose St., Chicago.

BARGAINS—Welders, :umnrmurs bat-
tery chargers, car washers., Liberal trial,

terms. Write Haobart Equimm-nr. Box
M-T403. Troy. Ohio.

CUT Your gas bills: “ﬂ' Ways to Get
More Miles Per Gallon." Send tpaid

for a dnl%{l.rvl_:m Melsonn, Box 662, Bing-

hamton

RE-REHNE Oll by method of leading
truck 1 25¢c brings full instruc-
t.I.um: Hlk:u un Grove Elmlrl H. ¥.

WORLD Famous invention batiery ter-
minal. tremendous weekly remn.ta 875
million used !'Hﬂj' prevents 90% electrical
troubles, Child installs easily I'il‘.h pliers.
Bontis MABUTACIUTIDG. §78  Broadway,
East Providence, R. I.

AUTOMOBILE Initials—Black on gold
shields—6 for 10c. Water transfercing.
Master Decalcomania, Ardsley, Penna.

1940 IGNITION Supercharger, :
Bales & MIE, Oo, Tew Yo = O

PLATING Outfits for auto parts. Con-
nect to a battery. No tanks used. Fres
particulars and Gunmetal Co.,
Ave. J, Decatur,

Ringe—Multinle steel seal de-
sign. Quick seating, stops oll pumping.
For all cars and trucks. Send for circular.

Piston Ring Sales Co., 4022 West Lake
Street, Chicago.
"PUNCTURESEAL" Automobile tires

iGc. Selfsealing. Particulars, O, Gerwin,
Falrview, D:]ng.nma.,

AUTO TRAILERS

READY Now—Plans for nine new Jim
Dandy Trailers including 8 modern house
trailers. sports. tent and utility trailers.
The most complete ling ever nnnou
All have latest features of construction.
easy and economical to build, ﬂend for
circulars quick. Jim Dandy., Box G-A,
Wausau, Wis.

" TRAILER Instruction book containing 68
pages deslgns, plans, m.rtu 5
Mail 10c stamps today.
Kansas City. Mo.

JUST Off the press, “Mew Edition of
Traller Bullders

Parts. Bupplies and Egquipiment."™
coln for this ME valoe k that tells all
about traller bullding and shows you
America’s largest line of trailer paris at
the lowest prices. Traller Supply Co.,
512-A Fulton St.. Wausau, Wis,

MOTORCYCLES, BICYCLES, MOTOR
BCOOTERS AND SUPFLIES

bicyele with Midco
Fits any standard bi-
cyvecle, or installation instrue-
tions and price, Mideo Manufacturing &
Distributing Company, Bouth 13th and
Eentucky Ave.. Bhebovgan. Wisconsin.

[tk et SR

HARLEY. Indian alloy side-valve pis-
tons, §2.50, Super-X dome head, $3.50,
Pin, bushing, and rings 31.00 extra. Guar-
anteed finest obiainable. Reed Pistons,
1806 Ave. B, Council Bluffs, Towa.

MOTORCYCOLISTS—Let's get acouaint-
ed. We can save You money on parts and
accessories. List and decal free, Triangle,
1111 Washington. Chicago.

SAVE T07%:, Thousands assembling own
Comet Motorscooter! It's easy! We sup-
ply parts, tires, wheels, motors. Goes 135
miles per gallon. Literature, drawing 10c.
Hurry! Comet Cycle Company, Box 3032,

Madison, Wisconsin.
Midget cars! Ens-

MOTORSCOOTERS,
ily built, Send 10c for complete plans and
literature on wheels, tires, motors, trans-
missions, clutches, motorbike attachments,
g:_rhr sets. ete. Honsakers, Masontown,
nna.

MOTORIZE TYour
4=cvcle power unit.

1-1/3 H.P. Eniﬂnu suitable for scooters,
cars, boats. At only $14.85, Clear-Vue
Company, Dayton, Ohlo.

MOTORECOOTER Motors, $5.00 up.
New and used parts. Complete lists, 20c.
Circulars free, Shipps Midgets, Box
Zanesville, Ohio,

BUILD Sensatlonal, clutch-operated,
motorscooter speedster in record time with
factory finished kits. Rockbottom prices—
Fork $2.95. etc. Complete plans, litera-

ture, 10c., Zipscoot. 3623-B North Troy,
Chica®o.

SEND 10¢ For new 1940 Handbook of In-
formation. Lists new and used parts, ac-

cessorles, for Harley, Indian, Hen-Ex.
Bootz, 622 East Grand, Des Moines, Iowa.

POPULAR MECHANICS



FPROFESSIONAL Midret
passenger roadsters. midget motorcyeles,
motorscooters. Guaranteed motors, wheels,
parts. plans, Handbook catalog—B0 illus-
trations—20¢c, Midwest, Box 1058 CB,
Chicage.

MOTORCYCLE. Parts. nccessories. Most
complete stock. New and used. We spe-

alize on mail orders. What do ¥ou need?
35 page catalog 10c. Whitman Motorevele
& Bupply Co.. 405-9 Southwest Blvd.. Ean-
sas Cily., Mo,

MOTORCYCLE Bargains, lowest pril:cs.
bargain sheets for stamp. Motoreyvele ac-
cessories.  Rochester Harley Davidson
Corp.. 128 W, Main St.. Rochester. N. ¥,

ALLGY PLv,tnns $3 Elt}—Harler Indian,
Henderson, Excelsior, Cleveland. Cylinder
egrinding. rings. bearines. gaskets. chains,
sprockets, helmets, goggles, accessories,
parts mew oand wsed for less. Catalogue
and wings pin 10c. Ballak. 1115 Chestnut,
Bt. Louiz. Mo

BICYCLE Motor. Push-a-Bike outhoard
motor, complete with pneumatic tire. ready
to attach. Dept. P, Richburn Company,
Aurora, Missouri,

KNI:ITH 8 Motorcyvele bargaing,
prices. Bulletin 10e¢.
repairs, parts,
son {actory denler,

racers. two

Lowest
Pmmur. serviee an

Hiarley-David-
lac, Milwaukee

s,
Hnuth's, 2491 Fondu-

MO’TGHGYULE‘.B REﬂ:IDI:"ﬂEIH.Eﬂ New,
used, parts and sccessories, All makes,
Large stock. Bargaine, Illustrated cata-
El"ti: lﬁﬁ.c Indian Motoreycle Sales, Kansag

BICYCLE And parts catalogue free.
Coupon for Identification plate with vour
nome engrossed in gold. Fastens to bievele.
Krause Supplics, St Clair Shores. Mich,

AVIATION

LIGHTPLANE Design builder's fact book
=—revised, approved. guaranteed. HKorff,
Bl18 Angeleno., Burbank. California.

PROPELLERS For airplanes, sleds,
boats. fans. dehydraters. Catalog 10c.
Banks Propellers. Love Field. Dallas, Tex.

AIRCRAFT PFactory system training in
the world's airplane manufacturing cen-
ter. Ten scparate specialized courses that
gualify for emplovment. Thousande need-
ed. Free placement. Warren School. old-
E-‘B%- in the west, Olive at 18th, Los An-
Bl

PROPELLERS: All tvpes. Factory prices,
anve 5070, Alrcooled Ford conversion dia-
grams, instructions. illustrated light plane
literature, including flying manual 25c,
Standard Arrmft , Ft. Worth, Texas,

AERIAL Cameras—How to make and
use them. Complete T2-page book only

$1.00. Aircraft Directory, Athens. Ohio.

AVIATION  Apnprentices — Ajirminded
youne men Interested in training for en-
tering aviation as apprentices see ad on

page 104

100 ATRPLANES £55 Up. located every-
where, Terms. Complete catalogue 25¢.
Usedl Alreraft Directory. Athens, Ohilo.

PROPELLERS, Summer special hard-
wood copper tipped 2 blade Continental,
Petenpol £12.50, Le Blond 21550, OX B
$16.00. Air-oll cooled model A conversion
10 castings $22. 50, Universal Aircraft Co.,
Fort Waorth. Texas.

PROPELLERS For airplanes, sleds. Ioe-
sled blueprints. supplies. Catalog dime.
Lorenzen Propellers. Niles, Michigan.

GET Into aviation! Traln now at this
Lincoln Aeronautical Institute for respon-
sible position as arronautical engineer. air
transport pilot, aviation mechanic or air-
craft sheet metal craltsman. Good jobs
open! Big money pald! We assist gradu-
ates In locating positions., Part time em-
ployment for board and room while in
training. Write today for informatiom.
Lincoln Aeronautical Institute. (Inc. ). Lin-
coln. Alrplane & Flving School Division,
2007 Aijrcraft Bullding, Lincoln, Nebraska.

LEARN Airplane and engine mechanics
in government recognized school. Aviation
Institute. 24-13 Bridge Plaza. Long Izsland
City, New York.

LEARN To fiv free. Folder. dime.
Ohmever, Box 391, Hempstead, N, ¥,
BATTERIES, GENERATORS, ETC,

EDISON Lifetime storage batteries for
1 ht and Eg'“ Eliminate: ncid battery
guarantee. All kinds re-

lt, generatin

plantis, motors, and mis-
cellaneous articles at H{&lﬂ. m’im

Free
teresting literature Hewley Emith
Co., Croton Falls,

JULY, 1940

HEW “‘No-Bolt Battery Terminal'' elim-
inates the bolt. No more broken posts—
no mying—no twisting—no pounding. As-
sures positive contact, positive locking,
Corrosion-proof. Owver 5000 sold first 30
davs. 10 on counter display card £2.10
posipaid (except west coast add 15¢.) Re-
tail 50c each. Proflt §1.00, OCuaranteed.
Send check or money order to M. A, Wes-
low, Distributor. Anderson. Indiana.

500 WATT Alternating generators $22.50,
2 evlinder compressors with !5 horse re-
pulsion induction alternating motor §18,75,
Butler Electric Co., 1885 Milwaukee, Chi-
Cago,

BUILD Electric plant operated by wind
frem old generator. Complete plans and
1940 eatalog 108, Leday Manufacturing,
447 LeJay Bullding. Minneapolis, Minn.

EDISON Storage batteries for Iiw‘ht.-
power aystems. Non-acld, Odorless, fif-
teen wyear life. Five year unconditional
guarantes, Bargains in nnm{:!ete Ilwt:r.lm:
systems, Low prices. Free | :mtrated
eranture. ‘‘Bee-Jay'" Battery Co.. B2 f.ﬂ'—
ling Ave.. Yonkers. M. Y.

AIR CONDITIONING

BURNOUTPROOF 125A AC welder
§29.75, 15 days trial. plans $1. Marvel-
weld, Box 1156, SBan Francisco,

ACETYLENE Welding outfits,
electrie  welders, $66.25:
plan.
Ohia,

830.56;
easy-payment
Superior Oxy-Acetvlene, Hamilton,

WELDERS: Brand new acetyvlene weld-
ing torches. Popular make, low price.
Bervice Company, 1732 Cedar Ave.. Cleve-
land. Ohio.

WELDERS, New and used. Write Lin-
coln Electric Company. Cleveland, Ohijo.

A.C. Welders, plans, material. Free lit-
erature. Holgerson's Service, Canton. Kas,

ENGINES, MOTORS, DYNAMOS

FOR Sale. Used motors T5-110 hp.
P.O, Box 387. Cushing. Okla.

BARGAING — Welders., electroplatine,
maotor  menerators.  guaranteed.  liberal
lur!!l.::ns Write Hobarts, Box M-T404, Trov,

.

SMALL Eleci. motors,
shafts £3.25 postpaid.
Edgewood. Racine. Wis.

with fMexible
MeConnell, 1619

DEALERE—Lowest prices—blowers, con-
trols, cooling coils, coolers, motors, gas
and ol burners, furnaces. Bilges Supnly.
Lincoln, Mehr,

BUILD Efficlent, tested air conditioner
for rself or resale for as low as $20.00
Real moneymaker in your locality. Send
£1.00 for complete plans and instructions.
Box 162, Freewater, Oregon.

ELECTRICAL SUPFPLIES—EQUIFMENT

ALNICO Marnets. powerful allov. Horse-
shoes, eight ounce—81.40; four ounce—
£1.00; bars, two for £1.50. Pmtmid Be
wise, buy by weight! Catalog, 10c, Ross,
68 West Broadway, New York City.

ELECTRO-8CRIBE: Electric
Writes—engraves all metals 21.00. Bni.l'l'l'
Mifg. . 4516-H Cottage Grove. Chicago.

LECTRIC E:.re with w:rina‘ dimgra
literature, 81.00 postpaid. Photobell. Dept
BD, 123 Liberty Bt,, New York.

COMPLETELY Revised pricellst. Mo-
tors; grinders: drills; fans. Enlarged se=
lection home workshop tools, Mallorder
Electric, T13 South Dearborn, Chicago.

FLUORESCENT AC dﬂ.ﬂllﬂlt Ilahtinl{
for desk: office; windows:

sensation. §07: discount. I.J.tmturu {ree.
McGee Radio, E-20, Kansas City. Mo,

teE'i'EETRIc Engraver, engraves hardest
steel,

4000 WATT Engine-generator, complete
£200.00. AC and DC generators. motors,
pumps., fans. Queen OCity Eleciric, 519
Eouth Californin. Chicamo.

YOU Design motor windings. instmc-
tlons $1.00. BSabina Armature Works,
Peebles. Ohilo,

GOVERNORS. Make wour own. Auto
engines, tractors, stationary gas engines,

Blue prints §1.00. Oovernor &6.00. Box
§8. Barnum, Minnesota,
BARGAIN—1, Hp., motors, 60 cycle, 1

phase, 110 volt, like new, guaranteed, £7.40.
Bend check to Erie Electric Motor Co., 120
Church. Buffalo. N, ¥

600 NEW Motor disgrams, tables, and
controller connections for the practical
electrician., Makes dual-voltage, multi=-
speed. star and Delta clrcuits clear and
simnle., Also includes all standard split
phase, repulsion induction, compensated,
series. two and three phase, Data for re-
winding and reconnecting all types. Owver
100 valuable tables. Money-back guaran-
tee, Price 32.00 prepald. Educational Ad-
vancement Company. Lakewood, New York.

AIR Compressors 179x1%  $6.00; 2x2
$T.00; 215x2 $8.00; electrie drills 1% in.
$5.05 Free folder. National, 1913 8.
State, Chicago,

ALTERNATING, iJHDI.'FE. 110 volt, in-
duction motors. Rebullt, guaranteed. §7.25,
Wilmot Auto Supply., 2247 Bt

Paul Ave.,

deeply, $1.00. Hudson Engravers,
East Syracuse. N. ¥, Chieaga,
ACCURATE Data immediately on all MACHINERY, TOOLS AND SUPPLIES

electrical or mechanical problems,
sonable fees, Address inguiries to ﬁrarrh-
ics, Post Office Box 45681, Miami, Florida.

DEALERE Build air conditioning attic
ventilating outfits. Send 10c for wholesale
catalog electric motors. attic fan blades,
bearing sets, vari-speed pullevs, Evapora-
tive cooler pumps 75¢. 10 Inch 110 A.c.
motor, fan blade combination £1,75. Other
bargains. CMCO, 1111 Washington, Chi-
CARD.

ELECTRIC FENCING

ELECTRIC Fencer £500 complete post-
paid. Bond Products, 13135 Hamilton, De-
troit. Michigan,

ELECTRIC Fencer easlly made [rom old
automoblle coll. Complete plans 10e.
Ledav Manufacturing, 947 LeJay Building,
Minneapolis, Minmn.

WELDIN G—SOLDERING—PLATING

100 AMPERE A.C, arc welder wound
with asbestos covered wire and asbestos
insulation. burn-out preaf, Fully guaran-
teed. Comnplete all accessories—Operates
110 volts. $35.00 f.o0.b. Mew York. Trans-
iu:mg‘; EYI.IUDIF Co., 245 Kent Ave.. Brook=-
v, N. Y.

BARGAINS, Demonstrator are welders,
gasoline and electric drive, Liberal trial,
easy terms. Write Hobart Welder Ex-
change, Box 7402, Troy. Ohio.

D.C, Arc-welder plans £1.00 each (three
for £2.00). Build it yoursell without re-
winding armature. 25-200 amperes [rom
farm light plant generators. 25-200 am-
peres from Northeast. Dodee automobile
generators. 25-600 amperes from d.e. ve-
hicle motors originally storage battery
driven, Welders Club, ATB-3432 M-Mart,
Chicago. For sale: D.C. vehicle molors,
supnlies. ete.

LATHES—We have a few bargains in
glightly used lathes, 9" to 18" swing.
Write for July Blue List. South Bend
%atr:lt- Works, 454 E. Madison St.. South

a1

BUILD Yuur own machine tools. Cast-
ings and blue prints at nominal cost. Send
10¢ for 2 color 28 page catalog. 34 prints
ecovering 12 metal-working profects. §1.50,
23 prints covering 6 wood-working oroj-
ects, £1.00. Lewis Machine Tool Co., Dept.
M-T7. 1000 Alhambra Ave., Los Angeles.

INSPECT Tool-makers, check
threads with nreﬂuon wires. Set for
pitches eight to forty in folder. Instruc-
tions, £2.50. Shibles Gauge Co.. Box 411,
New Kensington, Penna,

13" x5" WILLARD Lathe with gap. No.

2 Pratt & Whitney hand milling machine,

four step cone drive, Write for full par-

ticulars. Cincinnati Machinery & Supply

Eﬁrtnmny 217 E. Becond Bt. Cincinnati,
[+]

6 FT. Flexible shaft mounted on 5 horse
alternating motor $19.50. Butler Electrie
Company, 1885 Milwaukee, Chicago,

DRILL Grinding attachment.
£7.85. Used with bench grinder. Litera-
ture on reguest, Alse dealers., salesmen
wanted. Tractor-Lite Co., Sidney. Iowa.

FOR 9" Bouth-Bend lathes. milling at-
tachments, universal meovement §5.00;
threading dial indicator 53.00; four iaw
chucks %£9.50: also collet chucks: mica
undercutters and taper attachments.
Unlaue Manufacturing Co.. 4807 North
31 Ave., Omaha, Nebraska.

10 POUNDS Plated screws, bolts.
washers, springs, rivets, brackets, etc.—
1000 valusble gadgets in kit., Worth £7.60,
yours only £1.08. Satisfaction muarantesd,
Manufacturers Berew. 214 W. Hubbard,
Chicago, Il

Price

nuts,

2TA



TREMENDOUS Surplus of fl.ch tools
selli put, Drills, taps, files aAWS,
etc. Send for free lists, incluéle six cents

tage, Travers Tool Co Jackson
Eﬂﬁ-. ul'.-unlr. Island City. N. ¥

CONCRETE Building “block mu:hineu
and molds. Easy payments, Cata
Concrete Machine Co.,

5129 South D-'
ton Ave., 5t. Louis, Mo,

BOATS. OUTBOARD MOTORS, ETC,

UT‘BGARI:E — Bave 15 Oood used
Eui , all makes and models, Bargains re-
It motors. Cranda
Commonwealth, Boston,
" BOAT Deslgners are hig;t:l: paidcplrntﬁ-
sionals. Complete course
Westlawn. Montvilie, N. J.
14-FOOT Outboard run.ahnut—-—ﬂ-m]d it
yvourself, Simple, inexpensive. Complete
plans and instructions 25c. Popular Me-
chanies Press, 200 E. Ontario 8t.. Chicago,

GENUINE New Evinrude and Elto out-
board motors now as Jow as $36.50 (plus
small tumpnrtatlun charge.) Down pay-
ment as $6.00. Fifteen advanced
1940 mudel-s tu choose from. Write for
catalogs. boat directory and handy Boat-
and-Motor Selector—all free! Address,

Evinrude Motors, 4280 N. 2Tth Bt.. Mil-
wankes, Wis.

BOAT Blu nts and full size paper pat-
terns, pri 50c up. Wide selection.

Cruisers, runabouts. sloop. snipe. outboard
boats, ete. Designed by leading naval ar-
chitect. Rush 10c (coin) for ilustrated

catalog, Cleveland Boat Blueprint Co.,
Etll.iﬂrn. A-i6, Cleveland, Ohio.

250 REBUILT Outboard motors. F1.tl1!-l'
guaranteed. All m ., sizes. 5¢ brings
complete data. Masters & Son. 808 N.
Clark., Chicago,

MONEY In selling nationally famous
outboard motors. Write today for profit-
able dealer tlon, Power Associates,
Box 501, Wilmington, Delaware,

ESKIMO Boats, Seaworthy. Easy o

build. Five models. Marko Boats, A-38,

SPORTING GOODS, GUNS, FISHING
TACKLE., ARCHERY

1l Hicks Co.. 959
Mass.

PUPPIES! All breeds! Reasonable! Ine
formation free! Book 104 photos, descrip-
tions 35c. Royval, Chazy, N. ¥.

BEAUTIFUL Pure white police dogs.
Ansonia Eennels, Mose, N, Dak.

TAXIDERMY

TAXIDERMY BSupplies—Quality artifl-
clal eyes, teeth, genuine Jonas head forms.
Tools, materiais, ete. Everything for the
progressive taxidermist. Send 10¢ for E!
illustrated catalogue. Jonas Bros.. 1
Broadway, Denver, Colo.

SAVE 40 On natural silk black “‘Bait
Casting Line.”" 18 Ib, test. Retail value
$1.70 per 100 vds, Cash with order only
£1.00, Money refunded alter 5 day inspec-
tion if not satisfied. Cash or money order.
0. 8. Nash, 126 Upland Rd.. Sharon, Mass,

FIEHERHAHE Belfi Zips  open
closed. Holds i

or

ers, bait. knife,
sinkers, lures, einrntm. pipe. ete, in
waterprool compartments, :Etmu.:ll medium,
large. At dealers or send direct. 53.95
postpald. Free literature. ‘Welch Fisher-
man's Belt, 100 Pacific Ave , Kelso, Wash,

HUDSON Bay blankets, complete camp-

ing. hunting. outdoor egquipment. Cata-
:Ih.?I!'l Howe r Company, Coopers Mills,
alme.
ARCHERY Kitz complete. also finlshed
equinment, catalog. Krons-Noble Co.,
810 - 43rd 8t.. Kenosha, Wis.

GOLF Balls used. Lake or white balls,
Write for particulars. Smiley Bell Ball
Co.. T5th and Misslon Rd.. Route Ne. T.

FOULTRY AND FARM SUPPLIES

DAVIS Chicks for immediate shipment.
Barred, Buff, White Rocks, Reds, Wyan-
dottes, Orpingtons, English White, Brown,
Buff Leghorns. Anconps $6.45—100; 500-—
$31.75. Also sexed chicks. We pay post-
age, will ship COD. Davis Poultry Farm,
Route 34, Ramsey, Indiana.

NEW Low summer prices, Light cock-
erels $2.25—100: straight heavy breeds
£5.06—100, Write for complete price list.
Iﬁr;enshur: Hatchery, Box 40, Oreensburg,
ndlana,

BABY Chicks, cockerels $2.45 per 100
and up, 21 different breeds. Free catalo
Write Salem Hatchery, Box 81. SBalem. I

MAKE Money with poultry. Read Amer-
fea’'s leading poultry magazine. Five ﬁlﬁ
£1.00: one year 266, Poultry Tri
Dept. E-83, Mount Morris, Illinois.

Atlanta. N, Y. o o Kansas City. Missourd. TREES, SHRUBS, ROOTS, HERBES
BUILD Electric outboard from automo-

bile generator. Smooth—aquiet. Tses car .-_,,“,f’“,m".zm';,iﬂ“”“ I#tr#cﬁmﬂmmn beam!u}{%d“ E{!Lﬁr Fl'_a.sélar. bﬁ;i:rnmn

aiing B0l Tajay Buliding, innesp- | 3209:A Bast Toth. Chlcaso, Witte for free folder = Ford Machine Co..

EESOBITENG. . 17 oy SIS Mauesp- ROD-WINDING And fiy-tying material | 1030 Herrick Ave, Racine. Wis. :

TEN Plywood boat plans 5oc, Free ca
alog boat building plans. The Ruddtr. 15
Murray 8t,. New York.

KAYAKS. Outboards. Weldwood ready-
cut kits. Safest tmn.tut Catalog.
Cre-Craft Boats, Dept. F. Millburn, New

JErsSey,
BAIL Rig for boat. iceboat, §10, Trysail,
htt:ra-::n ew York.

PEEDOMETERS For outboard boats.
'I‘Im miodels—0-35 mph.. 10-55 mph, $6.05
each. Write for folder. Aoua Metér Co.,
60 _Glenwood Hd.. Upper Montclair, N, J.

L

HUT.I.-D Pﬂ'l'E‘l' scooters, midget cars, We
supply wheels, motors. Lowest
joes, Band "10e for plans. ete. Build-Ur-
Devices, Dept. T-A. 538 North Park-
Elde. Chicnmo.

NEW Neptunes 307% offl. Want guns, ma=
chinery. D¢ Lambert. Janesville, Wis.

EASY Built kavaks, Inboards. o:ul.bmrds
owboats. Complete kits. Free catal
!‘.‘.mrak Boat, 154-K East 126th, New Yor

“AEROBOAT™ Engines, new, 80 hum—
power, aircooled. $75. Allison Alrcraft,
Lawrence, Kansas.

E:"Fi?' Witt. 710 MNestrand., S8an Oabriel,
alif.

GOLF Clubs. Five club matched set
t:.ﬁtl:b. "{.inenln Burplus, 123 Galena, Free-
port, Til.

TENNIS Restringers: Frames, gut. silk.
Free catalog. Tennis Supply, 1407 Sixth
Avenue North, Minneapolis, MIHHEBU'I-I.

ARCHERY Headguarters—817 Bouth
State, l:‘.'hil:,nuu. Catalogue Irée, Complete
archery book Ble.

RIFLE Barrels custom made, pular
calibers., Sukalle Barrel Maker. Phoenix,
ATizona.

TENTS. Factory to you.
Willis Co.. Everctt, Mass,

BARGAINB! 0Gun I:M-EIBI"B e, camera
catalog 10c, archery catalog 5e. golf cata-
log Se. tennis catalog 5S¢, medal-award cat-
ELmzmmc, Warshal's, Pirst-Madison-PM,

attle

Catalog free,

AVE 40%: On sleeping bags, Duck down
ﬂlled. Mothproofed. Regular $38.25 value,
by mail £22.685 $£17.50 wool bags only
£10.85, Guaranteed. Write lur circular.
Alaska Bleeping Pag Co.. 1414 8. W. Har-
risen Bt.. Portland, Oregon.

BUILD Your own boat from our paper
patterns, frames. or -cut materials.
boats, outboards, inboards, sailboats,

rs. Bend 10c for circulars, Germain
Boat Company, 502 5. Niagara, Saginaw,
W.5.. Michigan.

BUILD A boat by the Welch system. Ib's
inexpensive, interesting and profitable,
Evervthing for bullding, eguipping or re-
pairing boats. Use Welch Ready Cut Parts.
Send 10c for uuloq showing boats of
many hardware: propellers;
marine ulln’m slilr boat finishing mate-
rials and Welch White Cap Marine motors.
Welch PBoat Company, Statlon EK-1, Mil-
watkee, Wisconsin.

EAJLEO.&TE Sailboat fAittings, Weldwood
praams, dinghies. Price-lists free. Barne-
gat Boat Works, Bryn Mawr, Pennsylvania,

LEARN—Piloting. seamanshin and small
boat handling at home. 266-page profuse=
Iy Mlustrated instruction book prepared by
experts v for beginners. Easy to
ﬂuu and remember. $£3.00 postpald.

otor Boating, 574 Madison Avenue, New
York, M. ¥,

FORD-Mercury-Zephyr marlne conver-
sions, Oatalog 10e, Lehman Englneering
Company. Dept. D, Newark, H. J.

OUTBOARD Motors, all makes. Used
motors and parts. Stamp brings motor list.
Outboard Headouarters, 305 Atlantic Ave.,
Boston, Mass,

MARINE Power—Easily convert

any
Ford motor (domestic and foreign) with

Osco parts and kits. Complete catal
25e (coin). Oum.lthann. 3644 Lawrence 3t.,
Philadelphia,

28A

FIELD GLASSES, TELESCOPES
AND MICROSCOPES

TELESCOPES, H.Icrm-l:ngu

1940 bargain catalog free ro
5 West 27Tth Street, New Y

ANTIQUES, RELICS, INDIAN GOODS
CURIDS

binoculars:
wnscope C0..,

GLASS. Books, minerals, curios. catas
log bBe. Junes Antigues, Northbranch,
Kansas,

BWDHDE Rapi pistols, dagmers. ar-

ﬂ Abels, 8604 Le:l;lnit.cln

INDIAN Relics, coins, bills, gems, crys-
tals, curios, ete. Tllustrated catalog be.
100 anclent arrowheads £3.00. H: Daniel,
Hot Springa, Ark.

30 GENUINE Indian arrowheads, 21.00.

GROW Giant plants, freaks, new spe-
cles., by means of colehicine, an old gout
remedy, Send 25¢ for monograph that tells
how, Garden Publications, 440 South
Dearborn St., Chicago, Il

JUST Out! World's greatest “Herbalist

c.' Beautifully illustrated in nat-

ural colors. Contains over 200 old fash-

ioned herb medicine recipes for home use.

i0¢ (coln) postpaid. Botanles. Box 11009,
Evergreen Park. Il

I EﬂL&EﬂD?I Blue Bnrutzgﬂﬁtﬂ—z nfl.r
nre you for
21.013 BDE Ifcnlghnr Brook Forest, Colo.

FARM MACHINERY AND SUPPLIES

TRACTOR Stop plow hiteh., protects
plows, stops tractor, don't uncnunla Plow
stony flelds easily without wasting time.
Amtﬂ wanted. Railoe Co., Plainfleld, I11.

book. Time for E‘l"'EI'!‘ﬂI-’!IJ-I
§1. m, Elisnll-::t.h Lee, Hot Bprings, M.

WRITE For free large 15940 catalog of
used and new tractor parts. Batisfaction
guaranteed, Central Tractor Wrecking
Co., Boone, Iowa,

FARMS AND FARM LANDS

GOOD Farms available. WMhInuhm
Minnesota, Idaho, western Montana,

gon. Dependable crops, favorable nlirn.u.u
ﬁw:.iuqtmr lm&rﬂnl nd‘:;l.sm éimr;m:t:nté'd
5 typl bargni pecl
J. W. Haw, 119 Northern Pacific Ry.,
Bt Paul. Minn.

FLORIDA Lakelfront tracts $50.00, Small
tracts on highway §50.00. Pasture lands
£2.00 per acre. Easy ferms. R. 'W. Stew-

art, Inverness. Fla

GOVERNMENT Land—10c acre up. In-
formation all states 25c. Nat. Tax Service
Bureau, 1037A Majestic Bldg., Detroit.

FARM, Gas sta.. tourists, on concrefe
hway; 3%a. good T-room house, lunch
room, gas station, garage, barn: elec. and

Catalog. Geo. Holder, Glenwood, Ark. city water: good living for hustler. enly

INDIAN Relics, beadwork. colns, curlos, | £3700. easy terms: pg. 55 free catalog 1400
minerals, old glass. Catalog 6c. Indian | bargains, Strout Realty, 255-P 4th Ave.,
Museum. Osborne, Eansas. New York City,

CHINQUILLA'S Indian Craft Mussum. . N White RI . unlm=
Handiwork of all Indian t.rltl;u Jamaiea, prﬂcécﬁoﬁtw Elgid. :1*?5. s.-f’ﬁml’n_ n;,'a
N_Y monthly., Free list and literature., Hub-

ARROWHEADS! Glacial boulder bean- | bard, 216 Gressman Bldg,, Kansas City,
ties. Ramb-nw variations. Don McEillop, | Eans
Regina, 8

DMOGS, FETE, BIRDS

CHOW Pupples. registered. pedigreed
£26 up. Mrs. Ruby Dunean, 170 Banta Fe,
Houston, Texas,

INVESTIGATE The Highlands of South-
western Louisiana. Gently rolling. well
drained. at low prices on cash rental
terms. Descriptive book sent without ob-
ligation. Long-Bell Farm Land Corpora-
Eftn. lelﬂ R. A. Long Building, Kansas

¥. Mo,

POPULAR MECHANICS



PROFITABLE OCCUPATIONS

TURN A & wool into m:m!ﬂ 5
ralsed anywhere! Brings $ Ib! 8
outlay—steady income. Catalogue, wool
samples 10c, Clay's Farm, Sharon, Wash.

BUSINESS Proposition resilvering mir-
rors, reflectors, making chipped glass
nameplates, signs. Write Sprinkle, Plater,
288, Marion, Indiana.

INVESTIGATE Folder, earn money ab
home. Kapee Supply. Inglewood, Calif.

M, M Earned 31174 in spare time for
exceptional “‘cellar crop'” Bnow-Eing
mushrooms! Free book tells If your cellar,
shed suitable. We buy crops. United. 3848
Lincoln Ave.. Dept, 81, Chicago,

MAKE Money — Others do — Collecting
reptiles, toads, frogs. Easy! Profitable!
Sure! We buy all varieties. Particulars
dime. Biological Research Laboratories,
Dept. 2D, Little Rock. Arkansas,

A!‘TERNOOHEM' Work home! 82,000
month reported (exceptional case—ifull-
time}, Expect surprise! National, Box
1240-CH, San Bernardino, Calilornia.

RAISE Rabbits for fur, meat. labora-
tory. Particulars free! Orinstead, Car-
rollton, Illinois,

ANGORA Wool rabbits gﬂ
fastest growing Indu.sl‘.r!.r tart
kota Rabbitry, Oakes.

MEN—Women, u-purun “specmt.v md:.r
factory” home. all or spare time, Oppor-

Ame:lm 8
Da-

tunit fﬂr Héﬂggl NCHmE, {%qi“- SIS-E
YEar. agsdale Candies, Drawer 62, Eas
Oranege, N, J,

ANNOUNCING New home study course
in commercial baking. Good fleld for am-
bitious men, Nearly depression proof busi-
ness. Common school education sufMicient.
H-El:l.d for free dbuuﬂ;et '?pur!‘.ulntuﬂ tf!n

e Baking Industry'' and requiremen
Hluuus]. Baking Institute, 3601 Michigan

MAGIC TRICKS., PUZZLES,
JOKER NOVELTIES

ILLUSTRATED
Eift, 5o

Novelty catalog.  and
Frank Wenecel, Hamtrameck, Mich.

FUNNY Tricks and jokes magic. Free
list. Littlecote S8tamp Shop, Utica, N, Y,
BE A magician. Large professional magic
catalogue of latest tricks 26¢. Cash paid
for complete Tarbell Magic Courses. Write,
Ireland, C-108 North Dearborn, Chicago.

MAGICIANS' Headguarters.
eatalog pocket. parlor, professlonal tﬂm
25c. Kanter's. 1309 Walnut. Philadelohia.

AMAZE And mystify! Be popular!
Magic easily learned. Illustrated catalog
500 startling tricks 10c, Lyle Douglas,

COINES. Send stamp and want list. Box
338 Brighton, Colo,
LIST Of stamp traders, 15c. Fnlhl.um
170 S-Bunnyslope, Fmdcm Californis,
VALUE! Newfoundland war memoricl
stamp, cata. 50¢, plus 97 selected different,
Ba,

loc, mpprovals, Tipre Stamp Co..
'Wcstmmllm Los Angeles, Calif,

“MEXICAN 520 Bl and 100 different
foreign stamps 10¢c. Nagles, 346 North
12th. Reading. Penna.

W‘HDLESALE. 5000 Stamps §1. Mission,
857 South 88th. Wauwatosa. Wisconsin,

150 CANADA: Commemoratives, plctori-
als 10c: No. 244, 123¢, Dufort's, 4402 Cha-
teaubriand, Montreal, Canada,

500 STAMPS 10¢. 1000 20c. Thompson,
321 Tyler. Washington. Penna.

Station A-5. Dallas, Texas.
HOLLYWOOD GSpecial! Magicians but-

ton, new 1940 catalogue and free trick,
All for 25¢. Magic House of Charles, Box
888. Hollvwood. Californda.

EARN Money in any crowd. Call names
of str tell u ken questions, Pro-
fesalonal mruml rmd:ln spirit writ-
ing, etc.. 341, Ban
Bernardino, ﬂnlif

WORLD'S Largest professional magic
shop keens you in touch with Iatest tricks,
To receive mallings send 25¢ for 1940 ca
alog. Holden, 220 W. 42nd 8t., New York.

LEARN Ventrilognisem. 3¢ stamp brings
?ﬁiruclullrs. Bmith, 801 Bigelow, Peoria,

nols.

LARGE Magic catalog 36c. Hundreds of
tricks. Chicago Magic Company, 2300 N.
Mason Avenue, Chicago,

REARE COINS

COIN Packet. 100 all different coins,
copper, nickel, silver, some over 100 ¥Years
old, $2.00, postpald. Keoeppel Coin-Shop,
Bth at Broadway. Los Angeles,

Avenue t. 3434, Chi
Full

dn-?ulu. Et?" tglllm ﬂdt“?ﬂn:ﬁr rz;'n:ulm
A NLirac

10e. Or send ugu for book. catalog and

vear's subscription to Small E-lur.k Farmers

Magazine, Stahl's. Box 10. Holmes Park.

Missouri.

BOOKS, PERIODICALS, PICTURES,
FOSTCARDS

BALE, Books withdrawn from lending
libraries, 23c each, Popular authors, nov-
els. mysteries, westerns. non-fiction. Free

catalogue, American Lending Library,
Inc.. College Point, N. Y,

EXCELLENT BSparetime r:mtm taking
subscriptions—25 mag Agents

confidential catalogue, mmu-lete starting
supplies free! Dept, 11, Pines, 583 Mon-

roe, Brooklyn, N. ¥,

ROLLER Bkaters! Subseribe to The
American Roller Bkater! Contains all the
skating mnews., Membership in national
club free! BSample 15¢c, The American

Roller Skater, 1472 Broadway, New York,

W.P.A. 2 handled i-huvel seat: C.C.C.
2 holer hustle house. postcards, 8
for gquarter, Cartoonist, B. R Fnll! Wis.

BACK Number magazines, list 3¢. Hasr-
azine Mart. Roslyn, N, Y,

FREE Catalogue, Little blue books.
Renseb, 30 Church, New York City,

182 THINGS You can easily make for
fun or profit., 50c. Popular Mechanics
Press, Room C40, 200 E. Ontario, Chicago.

GAMES—ENTERTAINMENT

PLAY *"Uno™ the new fascinating all
American game played with the states,
Two or more can play “Uno.” A fine col=-
ored United States map with each game.
Inlmduemrr price, postpaid, Satis-

write ﬂ:rr

faction
Int name and address plainl
2‘1‘“1;& Uno Game Co., Kenosha, Wis., Box

INDIAN Head penny with list 10e
Charles Banker, Salina. Kansas.

OLD Money wanted, Will pay fifty dol-
lars for nickel of 1913 with Liberty head
ino buffalo). We pay cash premiums for
all rare eoins. Send 4e for lun:e coln fold-
er. May mean much profit to you. Numis-
mitic Co.. Dept. 20, Fort Worth, Texas.

15 DIFFERENT Ceins 25c. Oddehon,
Box 44, Overland, St. Louis, Mo,

RARE Coins. Latest bargain ecatalogue
—10¢, BEugene Morrison, Reseda. Calif.

OFFICIAL Gold souvenir coin. Golden
Gate Intemlunnnl Exposition. S8an Fran-
ciscn, Bend money order to Jules
Charbneau, -E-i-'s Stockton St.. San Fran-
cisco, Calif. Bilver coin The.

UNITED States coins. Registered ap-
praisal. You may have $£20.000 coin or col-
lection. 10¢ a coin. Insured return, Coin
Apopraisers, Clairton, Penna.

COMMEMORATIVE 813, Columbus,
Etone-Mountain, Cleveland, Illinois, £1.00
ea, New catalogue 10e. Norman EhuIt:..
Salt Lake, Utah,

RETAIL Coin catalogue with 2500 quo-
tations 10c. James Randall, 37 West Van
Buren., Chicago.

I MAY Have just the scarce U, 8. coins
¥an Ira.nt Bend me list, “Meet me by
William H. Kenworthy, Waterville,

mail."

Maine.

FREE! Foreign coln. banknote, and
large illustrated coin catalogue. 4c

postage. Coin  approvals sent.
Coineo, B‘nrlnuﬂeId-liE Mass,

50 DIFFERENT PFinland 10 cents with
approvals, Pocono Btemp Company, Dept.
P.. Box 612, Wilkes-Barre, Penna.

1890 NEWFOUNDLAND Dog.  20¢ with
Bpmﬂmls. Appleman. Walnut, Lancaster,

“B.I.’MN Gaﬂ_ﬁudu" complete 10c. Ap-
provals sent. Jewells, Tamagua, Penna.

FREE! 315 Different beautiful Prench
Brovale Ol Elan Doy Dest.
provals, e o % .
Pg_Fairiawn, K. J o

MEXICO !c Wlth approvals lie up.
Josiab Babeock, 8t. Joseph, Michigan,

SCARCE Hlm a-u.mu cataloging 50c,
only 10c coln with approvals. mpbell,
Box 425, Metropolis, Illinols,

50 SBTAMPS 8c; 125, 13c. All good.
Prindle. 6414 N. Talman, Chicago.

UNPICKED Mixture: 40¢ pound! 100
T. 8. revenues on documents—I10e! (7T00—
50c.) 1000 Canada—35e.
Hvndman, Penna,

PENNY Approvals. Alrmails. pictorials,

commemoratives. Treasure Stamps, Mount
Prospect. Illinois.

THREE Triﬂ.:}’glu free, with approvals.
Chester, Box 54 tica. M. ¥.

NEJD (Arabland), Bolivia triangle,
Caymans, Negrl Sembilan. Turks Caicos,
Manchukuo, Bahamas, British Solomons
{Cannibaland), Everything 3c with ap-
?m\‘nﬂls.Y‘ﬂ.‘ljnt. 130-E Clinton St.. Brook-
yn, N. ¥.

Vanvoorhis,

FREE! Complete “United Btates'™ cat-
alog with 1,000 illustrations! Harris &
Co., 137 Transit Building, Boston, Mass,

THREE Sets for 3c stamp! Jack Reed,
Jr., Houtzdale, Pennsylvania.

APPROVAL EBheets. One to thres cemts,
Frederick B. Driver, 2000 Pinance Bldg.,

BENBATIONAL Combination offer! Eig
packet 105 all different including CGreen-
land (pew country), Congo. Manchukuo,
Costa Rica triangle, air-mails, commemao-
ratives, giant diamond-shaped stamp, $4
United States; complete set United Btates
telegraphs, cataloging 20c, scarce set Bl-
beria cataloging 60c. Packet British col-
onles including OGwalior. Hy
Burma (new country). jubiles and corona-
tions, Total catalog price over 23.00! Ev-
erything for only Sc to approval applicants!
World-Wide Stamp Company, Department
600, Camden., New York

GIFT Edition stamp nnnun.l free—8ixty
pages with hundreds of illustrations fea-
turing Canadians, Newfoundlands, United
Btates, Colonials, foreign, supplies. Sent
free, CGray Stamp Company. Dept. FPM,
‘Toronto, Canada.

GET Profit and nlea.surt in collecting old

coins, 10c 66 page illustrated

coin catalog. Ym.t'li ‘ne delighted with it.

Send for it mow. B. Max Mehl. 370 Mehl

Bullding. Fort Worth, Texas. Largest rare

:Em establishment in U. 8. Established
FE4TS,

STAMP COLLECTING

TWELVE-WAY Option. _Fascinating.
Interesting. P.O., Box 842, Denver, Caolo.

TRICK Chalk stunts. Catalog 10e.
J. Balda, Cartoonist, Oshkosh, Wisconsin.

BELL Your game! If you have devised
a new game and want to market it. send
3¢ stamp for particulars. Games,
Highland Park. TIIL

PLAYS, Opercitas, musical comedies,
complete minstrel fArst-parts with song
Programs, h]nmm skits, vaudeville acts,
monologs, dislogs, recitations, juvenile

ays and songs, musical readings, enter-

rits. make-up goods. Catalog free.
T. B. Denison & Co., 203 N. Wabash,
Dept. 11, Chicaga.

JULY, 1940

BRAZIL "‘Btatue of Christ’" Issue only
28¢c to approval applicants. Free penny
lists, W. Torgesen, Teaneck. N. J.

U. 85 Stamps. Packeis £1.00. M
refunded if diesatisfled. Martin, 1830
Halsted. Chicago.

40000 VARIETIES Available on approve
als lic up. Large selections. prices.
Write tm’y Pkelgwin Stamp Company,

Vineland

BELAN k. Albania. Haitl,
Bhopal, Johore. Manchukuo,
Congo, ochin, Hookaburra-bird
and 200 different stamps only 10 with
approvals, Reich Bta.l:np Co., 4647 Ken-
more, Chicago, Dept. M.

GOR
Puestmé

NINETEENTH Century United States,
15 different, 10c. Goldsmith, Box 200M.
Chicago.

10 COMPLETE Bets 10¢ with approvals.
Midwest, 2241-K East Tist, Chicago.

1000 WELL Mixed stamps 10c. Hlfiﬂ\ﬂl
Chadwick. 84 Fenway, Boston, Mass

WEIRD Afghanistan, Perak, Wuttbum-
burg. Selangor, Palestine, Slh-m'fl. Banana
airpost. Everything 3¢ with Iﬁ-um\l'l.l.ﬂ
Baxon Company. Valley Stream,

BECOME Mailorder stamp dealer. Men,
women. young or old. Sparetime at home,
Make more money than working hard on
Job. Pree Instructlons sent that guarantees
Confidential wholesale pricelist
included., Postage 3e. Buperior. 276W
Palms Station. Los Angeles. California.

FREE! #$1, 85 United Btates with 15
Chinese B¢, Lucky, T45 Jasephine, CGlen-
dale, Missouri.

1000 BTICKERS 25¢c. 40 Different as-
sorted colors. Cancel lightly. First class,
Bpecial delivery, ele. Bamples 5¢, Arrow-
print, TSPM., Waterbury., Connecticut.
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3 DIFFERENT, Trianzle, hinges! 3c.
request approvals. Colvary Co.. Box 1988,
Greensboro. N. C.

110 DiFFEREHT Btamps from all conti-
nents, 3¢ with approvals. Badger Stamp
Company. T47 No. Plankinton, Milwaukee,
Wisconsin.

U. 5, Park set complete 19¢.
Coins, Box 488, Minneapolis.

&0 FM.ILRDA.DB Bhips., ete.  10¢,
ﬁru'v?nla Buchanan. Box 40, College Fnlnt

176 U. 8, commemuoratives, ete.,
28c. P.O. Box 457, Newark, T M.

STAMP Collections bought, Bend to N,
Barcus, 3787 Longfellow, Dwetroit.

PENNY Approvals by country. M. H.
Hoerning, Merrinm, Kansas.

SEND Postage for free United States
rice list. precancel list, Stanley Gibbons,
8-P Park Row. New York.

50 LARGE Prench Colonials, 3¢, approv-
als, Kravat Company. 1835-Q Quentin
Road, Brooklyn, N, ¥.

BIGOEST Map—odd lands—gold stamp!
Our dandy packet includes all these!
(iant map stamp (world's biggest), Flume
{dead eountry), Liberia (Bongo antelope),
u.muun Balvador (printed in gold and 3

colors), tiny Medellin “‘midget’"
?d'wl.rf stamp), antigue Portugal (60 vears
old). odd Iands of Gwalior, Iraqg (Arabia),
Belangar, Perak, Malaya, efc—everyvthing
8¢ to approval buvers. B, M, Btamp
Co., Box 330P, Port Chester. New York.

IF You buy, sell, exchange stamps send
10c for valuable intnrma.t.l.un. Willlams,

Box 4100, Portland,

Approvals,

10c. 500

FREE—The Stamp Finder! Our ne
page edition. fully [lustrated. which wII:I
cnable you to Instantly identify all difficult
stamps. Also fine packet of odd and un-
usual stamps from Boania-Hersegovina,
Monaco, Patiala, Cyprus, etc., ineloding
mans, ships, animals and sr.nmuc BOERES,
All free to approval applicants inelosing
3¢ postage. Carcelon Stamp Co., Box 900,
Calais, Maine,

2i UNITED States, ncluding §¢ and :l-ﬁ-
stamps free to aporoval apolicants.
postage. Brownie Stamp Shoo, Flint, M!I:-h

EMOEY Mountain commemorative sheet,
largest U. 8. stamp issued. and 33 1.
including commemoratives, alrmail, rev-
enues, ete. Catalogs The—To approval ap-

olicants for 6c. Curhan Stamp Company,
Gloucester. Mass,
WHOLESALE Dealer's catalog, Illus-

trated. Postage 5¢. Frank's., 4000 Chal-
grove. Baltimore, Md

BIX Dollars for 9c! 300 different stam
{cat, price $6) only #Sc with approva
Tatham Btamp Co.. Bpringfield-310, lh.:s

FREE—Frum every continent. 165 differ-
ent. airmails, triangle. commemoratives,
pictorials, many U. 8. and others, with lc
approvals. Send Sc for postage and han-
dling. Aece Btamps. Euclid Arcade. Cleve-
land. Ohio.

WHOLESALE Supplements to dealers
for 10c postage. undreds of bnrl:unl,
%ﬁman Btampco, 102 West 4ind,

60 DIFFERENT, Fine U. 5. including
perforation gauge, 10c with agprmah The
a{nmp Shop, B09 Holland Bl 8t. Louis,

EUROPEAN Mixture wlr.h COMMemora-
tive. One pound $2.00. Sergysels, 13 Ab-
dication, Bruxelles, Belglum.

ALL Different stamps from the
world 80¢. 500—35%c. 300—20c, Many sim-
ilar bargains, DeMers, Box 1033, Mil-
wankee, Wisconsin.

CANADIAN Roval visit—Mint 8¢, Ap-
provals. Music Box., Broad St., Pawtucket.
Rhode Island.

FREE! Four beautiful Bollvia fanimals),
set  Crechoslovakia legionnalres (¢om-
plete), Ecuador (Olymupics). To approval
applicants sending 3¢ postage, Kessels,
Tuczon. Arizona.

ASE For our wonderful one cent approv-
als, Prospect Stamp Co,, 225 Broadview,
Toronto, Canada.

. 8. 300 Mixed 53ec.

L&utm‘lﬂt Toomey,

B85 Eseex St.. Malden. Mass,
1000 U. B, Including commemoratives

and precancels. 15¢. Les, Bridgeport, N. ¥,

YOU Can now have famous Spanish
Gova nude stamp. world's largest diamond
%télmn and world's Jargeat triangle, These

auties sent for 5¢ to collectors re=
questing approvals. To make thiz the
vear's biggest bargain, we will include ab-
solutely free collectlon of 100 varicties
containing welrd searce stamps from
Transcaucnsia, Ceorgla, Azerbaljan, ete.
Cactus Junior, Box 1870-B, Tucson, ATIZ.

BTAMPS From 75 countries 10¢, approv-
als. Ransom, 1333 Pontiac. Ann Arbor,

PANAMA Bargain packet:—115 different
including 15 Panama, Canal Zone, 25¢ with
approvals, L. Marchosky, Dayvid, Panama.

200 DIFFERENT 10c. Biz 507 approv-
#u,? Covert Btamp, 39 State, Rochester,

WEEELY Stamp magazine. thirteen
rna:ﬁn. 10e. Stamp Journal, EKalamazoo,

NUDE Duchess set (2 wvarieties.) Sc—
aporovals. Shultes, Berne, N, ¥.

CANADA 100 Different 25c—approvals
all countries. Lists, Victoria S8tamp Co.,
London. 4. Canada,

106 DIFFEREMT Bouth Amecrican with
airmails only 20c to approval applicants.
Davis. Silver Lake, Ind.

GIANT Puacket 200 nll different from
Africa. South America, Asla. th

Islands, ete. Includes world's smallest
stamp; ftriangle and diamond-shaped
stamps: animal stamps. Nicaragua “"Will

Rogers'’ airmail: many others. Also packet
17 different United States {cataloging 50c)
—all obsolete, Including $4 denomination,
commemoratives, ete, Total catalogue price
over $5.00! Evervihing for only 5e to ap=
proval applicants! Mystic Stamp Com-
pan¥, Dept. 80-N. Camden. New York.

BARGAINS! 315 Different 15¢; 515, 3bc;
1015, TSc, Biar, 148 Forbell, Brookiyn,
New York.

ETAMP Dealers, your ad here will bri
wonderful returns. Ask me faor ;
ohnson. Manager, Clasaified Adver-
tlsmr. Fopular Mechanics Magazine, 200
. Ontario 8f., Chicago.

HOBBIER AND COLLECTIONS

CACTUS—15 Different cactus wplants,
£1.00 postpaid. Flourish indoors or out-
doors. Odd shames, weird desiens. Fast-
growing assortment—healthy. sturdy, sur-
prising. Frontier Cacius Rancho, Azusa,
California.

MOVIE Stills: Penny each, up. John
Doro, 61 Willett 8t.. New York City. N. ¥,

WANTED Old cigarette cards. Write
Bray, 1127 Jackson, Easton. Penna.

EXCHANGE Your duplicate stamps,
match covers, etoc., with collectors every-
where, List. swappers, dime, (Mention
hobby.) Secretary. Box 2166, Denver, Colo.

UNUSED Book match covers. 100 all
different. £1.00. Free list, Charles Edel-
man, 1311C East 84, Cleveland, Ohlio,

PHOTO FINISHING

INTRODUCTORY Offer!
printed 15¢. Donald Lehman,
South Compton, 8t, Louis, Missouri.

BALONM Quality double welnh.t enlarge-
ments—5xT. 3 for 26c; Bx10, for Sg—
send negatives. Lee Photos. P D Box 2053,
Chicago,

AEMM, FILMEB Individually developed,
contact printed 30e. 3'Lx5 prints de each,
Individual th Bervice, J43T W, 8th 8t
Cincinnati, Ohio,

Raolls devel-
1628

PENNY ﬂnrnrm'nls thl.t. satisly. Neil ROLL Developed, prints and enlarge-
Gronberg, Box 41-P, Philadelphia, ment 25¢ coin. Crawford's Photos. Hum-

noa, boldt, Towa.

600 DIFFERENT 60c; 1111, 200, CONFUCIUS Bay: "P‘ntru.nhe Gem for
$350. Fred Onken, 630 T8 th E t. | skilled workmanship.” Raolls developed, B
Brooklyn. marg%&ﬂ llu'mtl:.‘éI inr:llhld{“nz g:: mln;ggi

4f DIFFERENT United States. Bauge. | moony sory Co Uem 9, BETTAE
Iélnnn, 'lirtli:ehhat—nll for 10c. Seidenberg, Es;._:%if_qh.l'?;!? :]] e

I.II'EH!.:E.: s MNTEED. m EVELDDEed,

BCARCE Diamond alrmall! Wonderlu) | Drints. 1 enlargements 25¢, 20 prints

packet 115 different [roun sirange coun-
tries, British Colonles. Haltl, Tasmania,
pletorinls, ete. 5S¢ to approval applicants,
Relinbhle Co. ‘.Bvl:lh'. 139, Dept, 3. Church
Annex. New York,
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25¢. Quality Photos. Hutchinson, Kansas.

TWO Salon quality tinted enlargements,
trial roll developed, eight permatone prints
—25c. Color by studio profeszsionals. Col-
orcraft. 2510-FP, Hollywood, California,

NO Tricks, no schemes, no ups. Any
plcture copled or negative enlarged * 5:'1"
colored embossed and mounted 25c, (5 for
$1.00). 15 exira vyou met copy negative,
Carrs Colorfoto Studio, 60 W, Flagler Bt.,
Miami, Fla.

ROLLS Developed, 8 prints, two snappy
chromium finish enlargements 25¢. Prompt
g{hérur service, The Plcture Folks, Lineoln,

0T,

8IX Or elght eoxposure rolls developed,
printed 20c; or two colored enlargements
and eight prints 25¢, Twenty reprints 25¢.
Bkrudland, 6444-T Diversey, Chicago,

LOOK! Really beautiful double-size
pictures now possible by new ohoto 'elec-
trie eve'" printer. Rolla developed, 8 dot-
ble-slze prints, 28c., 16 for 50, Artcraft
Btudios, Box 3583- h Cleveland, Ohlo.

-8 EXPOSURES Developed, elght prints,
fwo enlargements or sixteen prints 25¢
Fastmail, Box 14364, Chicago,

AT Last! All vyour snapshots in natural
Roll developed, 8 natural color
prints 3%c. Reprints 3o, Amazingly beau-
tiful. Ngetural Color Photo, Room 54,
Janesville. Wisconsin.

ROLLS Developed and printed new elec-
tric eve way, 8 beautiful, guaranteed nev-
erfade, dated, deckled edged enlargements.
Any 8 exposure roll. All for 35c coin each
roll. Extra enlargement coupon free,
Bonus certificate free. 2-day service guar=
anteed. Send rolls now to Bostontan Photo
Iﬁabﬂrltﬂrm 402 Uphams Corner, Boston,

FREE Enlargement with each roll ﬂ.]m
developed and printed 26¢.  Reprints 2c
each, B & M Studios, Box 821, Memphis,
Tenn.

18 FR
cial. get-a

2 Free enlargements. Bpe-
uainted offer: Any 8 to 18
exposure roll developed and printed with
beautifyl guaranteed never-fade prints
plus folding folio frames for your snap-
shotz and 2 free enlargements 35c. Dean
Studios, Dept. 2074, Omahn, Nebraska.

NEW Bensational offer] Roll developed;
16 beautiful prints, one enlargement and
best. ﬂléutu t;nhalur“ti“ bu%}t-on ﬁmﬂﬂlﬂm

VETTig service, nite ta
Phutu 224 West Huron. Chi i

" BIG Bargain! 20 prints from each roll,

ur IE nrints plus 2 Mirto enlargements
Free mallers. Pholto Friend, 103,
thchﬁetd I'Ilinnd.n

ANY & Or 8 exposure roll developed with
2 hand-calored enlargements and 8 prints
2%c. 16 prints 23¢, of B enlarged prin
20c¢. Extra reprints 20 for 25¢. Reliable,
River Orove, Illinals,

ROLL Developed and 8 lustrous, natural
finish, permanent Velox glossy prints 25e
—Treprints 3¢ each. Fotoprint SBervice. Box
I, Roanoke. Virginia.

ANY Bize roll developed. 8 glossy prints
plus two® 57" enlargements, ¢ coln,
Quality Photo Bervice, Winder, Georgia.

OIL Coloring pho aphs a fwu:lnatlnl

hobby or profitable fus iness. Learn at

home by easy simplified method. Previous

experience unnecessary. Send for free in-

formation and requirements. Nauom.l Art

gﬁlml 3601 Michigan Avenue, Dept. 3438,
Chicago,

TWO Beautiful professional double
welght enlargements, eigiin{untime prints,
25c, Prompt—careful. mailers free.
#?r'a FPhoto Ehop, Box 870-AL, LaCrosse,

5.

PFHOTOORAPHY Faor asure and prof-
it. Prepare for profitable business or fas-
cinating hobby at home., Common school
education suffielent, Weite for informa-
tion and reguirements. American School
of Phumrl.gh.r 3601 Michigan Avenue,
Dent hicagg,

FREE Enlargement with each roll de-
veloped and printed Reprints 20 for
gig.o Luczak Photos, 3451 Lemowne. Chi-

5x7 ENLARGEMENTS 10c Prom nega-
tive. Rolls developed, printed 20c. Cat-
lin Films, Catlin, I1L

" CLIK-TIK Is sensntional,
prints. Reprints  2e.
Falls. 8. Dak.

25¢ brings 16
Clik-Tik. Bioux

ROLL Developed, eight beautiful pro-
fessional 4x8 gloss enlargements: 25¢.
Eﬂrﬁtal Studics, Box 159-F, Rushiord,

nmn

 ENLARGED—Film develoned and 8 dou-
ble size prints 25¢, Free mallers. Economy
Lab, Box 286, Olean, N, ¥

ROLL Developed and printed, two en-
largements, one In colora. all for 25¢ coin,
Photo Finisher, Btation E, Box 42K, Co-
lumbus, Ohio.
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MILLIONS
prints. Two sefs
free enlargements every roll

oy sparkling Lifetone

Btudios. Des Moines. Towa.

FREE! Best snapshot on attractive pho-
to button with 16 prints each

ROLL Developed 16 Velox or 8 double
size prints, 25 cents. 34 hour service.
Film Laboratory. Box 2205, Philadelphin.
Penna.

ROLL Developed and 8 beautiful en-
largements 2 to 6 times larger—high flou
—deckeled edge. Any 8 exposure roll 25c
coin. Reprint enlargements 3¢ each. Alden
Photos, 358-B Astor Sta.., Boston, Mass.

vgloss enamel prints, 2 roll 25c,

e o ?Li'PE‘WII! Beautiful novelty ums. Novel-Ad
Co., BM-332T North Ave.,, Chicago.

PRDH?T r'l.rIvl:m'.-—-'l'."lﬂ.:l.i:H':lI work: 2 beau-

tiful doubleweight gloss enlargements, 8
mlmn:eed neverfade prints each roll 25c.
cel Photos, Dubugue, Iowa,
YCIU Get one 5" x7" silk enlargement.
Bend negative—10e—P. D, Q.. Elmhurst, I11,
FREE 8napshot magazine, rnlJllnt
equipment and price list. H.F.H, Co..
maica Plain, Mass,

ROLL Developed el I. cn.ll.rued prints
25¢. Photo-Electro Lab., Box 861, Bridge-
port. Conn.

FREE. Actual nhntumnh Columbiz’s
2 million dollar movie set “Arizona.’” Raoll
developed, -E!.n'ht deluxe deckled prints 256e.
Overnite Da-Nite Stuodics, Old
Tuesnn, hrimu,u.

TWO Free portraitone enlargements,
two sets sparklineg double-clear neverfade
prints every roll—25¢c, Prompt, careful.
Nu-Art Btudics, Des Mn‘inas Iowa,

35MM. Rolls fine grain devel . VRpO-
rated and enlarged 3% ”'.“‘ for 81,
Guaranteed minimum 25, iectﬂc-ﬂe’
precision. Deckled prints, ed mar-
gln and date. Pree mlllm B XTSI
rolls beautifully finished in free album I5c
Batlsfaction muaranteed or money back.
Mailbag Film Service, Box 5440 A, Chicago.

HIGHEST Class photo finishing in
America. Roll developed and 16 prints 252,
18 reprints 26¢. Kelso, Box 59-Bl6. In-
glewoad. California.

YOUR Choice! Roll developed, B per-
manent prints and 1 5x7 hand painted en=
largement or 2 5xT7 unpainted enlarge-
ments, 26c. Prompt service. Inmdividual
attention to each picture! Janesville Film
Bervice, Room 454, Janesville, Wisconsin,

MICROGRAIN Candid developing. 36
exposure enlarged 3'ix4's plus Eastman
Super-X rel 1.00. Mierograin Labo-
ratories, N-30. Des Moines, Iowa.

Pt =t s

ENLARGEMENTS On beautiful portrait
Mmr—?uur ax10 s1.00. Six 5xT £1.00.
Ten 4x6 $1.00. Miniserviee, Dent. PMST,
Box 318. General P.O.. New York.

NEW! Roll developed and 8 ision
enlimmenu or 16 Velox prints, 25c. En-
larged reprints 3¢. Velox reprints 2e. Free
mailers. Bame-day service, Superior Fin-
ishers, Monroe, Wisconsin,

TWO Free Mirrotone enlnrgements. two
sets brilliant fadeproof prints every roll
25c, Foto-Art, Des es, lowa,

PROFESSIONAL, Overnight, eight
prints, two enlargements, 25c. Fotosery-
ice, 1942-D Marlow. Toledo. Ohio!

FOUR Beautiful 5x7 enlargements, two
sets guaranteed fadeproof glossy prints
with your roll film developed only 26c.
Trial effer, Reprints 16 for 25c. ARD Stu-
dios, Dent. 12, Des Moines, Towa.

ROLL Developed — Beautiful enlarge-
ment and 16 neverfade printz. 25c. Re-
prints, 3c. Finest quality. Fastest service
lrmru‘lktm&. Dick's Photo. B-1A. Louls-
ville, Ky,

TWO Bets beautiful glistening prints, 2
free enlargements every roll—25¢. Arteraftf,
Des Maolnes, Iowa.

ROLL Developed, 168 artistic deckled
edmed permanent prints, 25c, Reprints, 3c
ench, 100 reprints, $1.50. *“As reliable ns
Uncle Bam's mail'"! Midwest Photo, Room

Janesville, Wisconsin,

TRIAL Offer—Three lovely Silkitone en-
largements, two sets hyglosa enamel prints
25c, FPotoshop, Des Moines, Iowa.

BEAUTY Contest winners, 10 different

photos $1.00, Forman, 882 Lorimer,
Brooklvn, M, Y.
TECHNIFINISH—3imm,, 3§ Exposure

rolls including **Mercury’’ fine grain de-
veloped and perfectly enlarged to 3" by
4" pglossy prints, 85c. New, exclusive
methods and equinment make this low
price possible. Cartridee reloaded with
Eastman Plus X, 25c. One day service
Batisfaction guaranteed or money bacik,
Write for free malling bags and informa-
tion. Technifinish Iﬂhﬂrltar:r 109-H,
Lexington. Rochester,

ROLL Filmachine developed and your
choice (1) 8 Finerfotos and 2 professional
bromide enlargements. or (2) 16 guaran-
teed Pinerfotos or (3) B Finerfotos and gne
beautiful oil colored enlargement, 25¢c. Or-
der by number, Prompt service, Finer-
fotos, Box D-BR8, Minneapolis. Minn,

MILLIONS Now know ‘"Hollytints Means

Better Prints.'” Two e cmnnu‘ eifht
prints  with trial roll
Framed enlargement coupon i'ue Holly-

tints, P-1350 Hollvwood., California.

PROMPT Service. Guaranteed work.
Two beautiful portrait type doubleweight
enlargements, eight neverfade gloss prints,
each roll 25c. Dubugue Film Service. Du-
buaue, ITowa.

ROLL Developed and printed. two en-
largements, one in colors, all fer 25¢ coln.
Photo Finisher, Station E, Box 42K, Co-
lumbus. Ohia.

ROLLS Developed latest methods., 2
prints each 25c. Repﬁnta ue Unutual -
sults guaranteed. Hee Bervice,
Highland Station, Box HSIA H.Lnnupoils,
Minnesota.

RDLL Developed, 168 Velox prints I5¢ or
8 prints and 2 enlargements, Rapid, Villa
Park. Illinois.

THE Modern Finishers. St. Paul. Minn.,
are the outstanding finishers in America
for low oprices, fast service, guaranteed
neverfade pietures. Roll developed 8 Mod-
erntone prints 20c, Roll developed. 16
Moderntone prints 25¢, Reprints 3¢ each,
168 for 25c. Coupons on enlargements.
35mm. 36 exposure roll developed fine
grain, 1 each enlarged £1.00,

ROLL Developed—I168 guaranteed prints
two coupons on enlargements, 25¢. Smar
Photo. Winona, Minnesota.

IDEAL Photos beautiful finished with
wide border. deckle edged. 25c per roll of
8 and free enlargement. Ideal Photos, Box

2255, Paterson, N. J
Immediate service:

THE Fhoto Mill.
No delay! Eight-exposure roll developed.

carefully printed and your chelce of two
beautiful 5x7 double welght professional
enlargements, gne tinted enlargment, or
eight reprints for 25c coin. Reprints two
cents each. Highest guality smuaranteed.
ali:.e Photo Mill. Box 629-12, Minneapolis,

T

PROMPT Bervice! Rolls developed. two
Velox prints each negative 25¢. Hench
SBtudios., Harrisbure, Penna,

18 LIFETIME Prints, 2 sp anar‘.k,limr Hnlhf-
wood enlargements each roll 25¢ 21 re-

+ 100—51.04. ijshed 3 hours.

25 other bargains. Overnight Studio, Al-
bany, Wis.

BETTER Pictures, quicker service! Roll
developed and 16 prints 25c. 20 reprints
25c. Hundred reprints £1.00. Me
Situdios, D-108 N. Dearborn. Chicago.

B ENLARGEMENTS—Films developed
plus 8 enlargements, 25c coln — 116 or
smaller, Enlarge Fhoto, Box 701, Dept,
PMM, Boston., Massachusetts.

ROLLS Developed, two prints each and
twe free enlargement coupons, 256c; re-
prints, 2c each: 100 aor more, lc. Summers’
Btudio, Unionville, Mo.

THREE Prints each good n
roll 25¢, Reprints 3c. Fred D.
Bode, Iowa.

16 PRIHTE With roll 25c. 16 reprints
25c. Rex Photo, Oeden, Ttah

FOR The d!urﬁmlnl.t-in: amn'aeur—Rulh

dHEIﬂDe:I 2 prints each, 35c, Reprints 3ec.

workmanship., Same day service.

Fnrlmuunt Gl:- 33T E, 93nd St., New York.

ENLARGE Your own photos, Make mon-
ey doing work for others, Baild your own
enlarger. 4 complete plans 25c. Popular
Mechanics Press, Dept, C40, 200 E. On-
tario Bt.. Chicago.

tive in
tman,

3SMM. Fine-grain developed. 38 big
315x5 enlargements £1.00. Cartridge re-
loaded 35¢. Photoshop, Linton, Indiana,

FINER Finishin specinls 250, 6—8 ex-
posure rolls developed. your cholee—18
Frinl.s or B prints with 2 professional en-

reements or 8 prints and one colored en-
Iargement. CGenuine nationally known
Mopentone superior guality. Moen Photo

Bervice, 431 Moen Bldg., La Crosse, Wis.
GAN‘DID Special. 35mm. rolls enlarged
3lax4ts,  $1.00, 18mm, rolls  6lc,

Taxdls reprints 3c. Brown Photo Com-
M?. {910-61 Emerson. Minneapolis, Minn.

IMMEDIATE Service! Better pletures.
Sixteen guaranteed prints from roll. 25c.
One colored or two plain enlargements and
8 guaranteed prints. 25¢ coin. Speciall
Coupon for 8x10 enlargement |r.'1\re|:|. with
every 25c worth Eopdak finishing, Anv 36
exposure, 35 mm. film fine-grain developed
and each good negative enlarged to 3Ixd
prints for only $1.00. 3x4 reprints. 4c each.
One day service, Detalls and mallers free
on request. American Btudigs, Box 22,
LaCrosse, Wis.

ROLL Developed. & brilllant fadeproof
Velox nts and two professional enlarge-
ments 25¢, Overnight service, Young Photo
Service, 405-C. Albany. N, ¥

ONE 8'-x81% Plate sunk enlargement or
one 5x7 nd col enlargement with
each roll developed and & prints 25c. 36
£X ure roll developed and 36—3Vaxdlo

ents $1.35. 18 exposure roll 75¢.
Vidor, 321-P Hennepin, Minneapolis, Minn,

BEAUTIFUL Enlargement from each
picture on roll 25¢. Cut Rate Photos,
Dept. B-4, Janesville, Wis.

PROFESSIONAL Service, any 6§ or & ex-
posure roll, including two 5x7 enlargements
25c, Film Dn'pna Bervice, Box 504,
Rochester, N.

T™WDO Beautitul prints from each pic-
ture on roll 25c, Twenty years of satis-
fied customers. Quick service, Lens Pho-
tos. Dent. J-4, Janesville. Wis.

Toe—38 Exmatmm Mmm.. Developed,
enlarged, CGraphic Photos, Gardner, Mass,

DOUBLE-QUICK Service! Roll devel-
oped 18 Velox prints: or 8 prints, 2 en-
largements 25c. Chicago Photo Lab., Box
3A. Bouth Chicagoe. Illinois.

ROLLS Developed. 18 guaranteed prints,
%ﬁm reprints e, Fhutnlng,u 1806-C Wabash,
CAED,

ROLLS Developed. Two 5x7 and 8

prints. 235c. Reprints 2o Photolab,
1808-CA Wabash, Chicago,

EXTRA Fast service. Raoll develoned 16
prints 25¢. Bend for free mailing envelope
Star Photo, Dept. R, 20 w Jm.-.l:-

price list.
son, Chicago.
JULY, 1940

ROLL Developed. 16 Velox orints 25e.
Dividend coupon. 16 Velox reprints 25e.
E’}ﬂ'“" Studios, Box 3535-A, Cleveland,

0.

CAMERAS, PHOTO SUFFPLIES

DUPONT Agfa Eastman 35mm. negative
25" $1.00. Send for free lems paper cata-
log. Ansconda Film, Katonah, Mew York.

FORMER Camera buver of large concern
13 In position to sell cameras of all types at
lowest prices, Write your wants, William
Lerner, 677 West End Ave., New York City.

NEW Instant checks record all negative
and print data. fast, simple. No writing.
ust check. Fits vest ket. Selling I‘Ike

otcakes, No. 1 looseleaf 40e, refills 15e
File with negative, No. 2 book 25c at live
camera stores or direct postpaid. Superior
Pili?duf“ﬂ Co,, 862 Lincoln Ave,, Evans-
Ville. ind.

MORE Cash for your cameéral You set
the price, we sell your camera. You get
the cash, we get 109, Many bargains in
stock left by private owners,
insured. Camera Consignment Co.. 17 East
42nd, New York City,

LARGEST Discount on all camera types,
photo supplies, lenses, enlargers, movie
cameras, ete., new or as new. List PM. 4
free, Brenner Photo Gnmmn}_f 5943 Penn.
Avenue, Washington,

MERAS And xuwlies Free illustrat-

CA
ed catalog lsting everything tographic
—atill and movie cameras, ms, lenses—
at tremendous savings. Hundreds of bar-
gains, new and used. All guaranteed., We
take your old camers or equipment In
trade, Wrlte now for your free copy of our
newest money-saving bargain book—just
out! Limited edition. Hurry! Central
Camera Co,, (Photographic Headquarters
since 1899), 230 8. Wabash., Dept. G-16Z,
Chicago, Il

MAKE Money in phutn y. Learn
quickly at home, Easy plan Breﬂm eX-
perience UNNECESSATY.
ucation sufficient. interesting booklet and
requirements . American Schogl of
Photography, 3601 Michigan Avenue, Dept,
3432, Chicago.

AERIAL Cameras—How to make and use
them. Complete 72- page book only $1.00,
Aireraft Directory, Athens, Ohio,

BENSBATIONAL Candld camera outfit
including camera, enlarger, developing
tank and all necessary dark room equip-
ment. film, paper, chemicals, trnm, ther=
mometer. safelight. ete. Complete. noth-
ing else needed. Special only $11.95. Lit-
erature free. Allled Distributors. 110J Ne,
Franklin 8t.. Chicago.
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FILTERS=Individually mounted gela-
tine and wglass vellow, red. groen set for
any camera. Only $1.00 postpaid. Filters,
205 Dickson Blde., Norfolk, Va.

BASS Savs: Bhrewd buyers, write Bass,
For 30 vears hesdovarters for evervthing
in photography. T2-page Bargalngram
No. 242 is Interesting and free. Write for
your cony. Don't tmﬂe until ¥you write
Bass Camera Company, Dept. AG, 179
Weat Madizon 8E. m‘lienﬂ:n Til.

BASS Savs: B mm., 18 mm, 35 mm.,
sound on film, all fully described in our
new G-page Clne Bargaingram No, 340,
For 30 vears movie fans have been writin
Bass. Money back puarantes alwavs. Sen
for vour copv., It's free. Bass Camera
Company, Dept. A, 179 W. Madison St.,
Chicagg, T1L .

10 BOUND {l6mm.) Projectors. Bar-
npséms. Roshon, State Theatre, Pittsburgh,

noa.

SIMPLIFIED Swing courses! Accordiorn,
saxgphone, clarinet, trumpet, viglin,
Write Swingmaster, [259-N Bender, East
Cleveland, Ohlo.

T DUD- FLEX Reeds for clarinets. and
saxophones eliminate wour reed troubles,
Write for circular, Duo-Flex Reeds, 1204
Izt Ave., Evansville, Ind.

S0ONG Poems wanted. Free examination.
MeNeil, Master of MMusiec, 510-PM Bouth
!L[Ertan&rin Los Angeles, Callf,

HAVE You a cnmem’ Bend ten cents
for recent number of our big magazine,
showing how to make better pictures and
eArn money. American Phumgmph\r 116
Camera House, Boston. 17,

CAMERAS. Fllms. paper ?.'rfr to 35%
discount, Paramount Pnoto Division. 327
East 92nd 8t.. New York.

FREE To camern owners: Set of 3 filters
for names and addresses of 3 camers owWn-
rs. Photo-Craft, Dept, ME, Canton. Ohia,

GUARANTEED BMM. Z4-hour reversal
procesaingE, ble #mm., 45¢c. Bingle, 25c.
Univex 15c. Eso-8, 3045 Central,
City. Missouri. L

15% TO 267 Dizeount on still or movie
cameras. Frea circular. Paramount Co,
237 B, 93nd 5t.. New York City.

100 FT. 16MM. fllm including processing
£1.85, sound-silent: rented. sold. ex=
changed. Cine Film Mart, 110 Wes-t 34th,
New York Cilv,

Eansas

ENLARGER $1.59. Enlarges eight times
size of small negatives. Fully gusranteed,
Paramount Sales Company, 83 Dudley
Street. Boston, Mass.

CAMERA Repairing. Bellows made to
order, shutters repaired. Bellows made to
fit all standard cameras! United Camern
Co., Inc., A=-1515 Belmont, Chicago.

MOTION FICTURES AND S0UND
EQUIPMENT

WRITE For new large two color 1340
eatalogue nationally advertised movie
cameras, wrolectors. Accessories,
Payments low as $2.50 monthly. Don
Elder's Home Movies. Dept. 17, 730 Boyls-
ton Street. Boston. Mass.

16MM. Bargains: New $£10.00 Excel mo-
torized projector complete $£3.60. Koda-
scope 200w projector 514,50 used, Hey-
stone projectors $3.50 to 839 50, RCA s.o0.
outfit $155.00. Rental library, films sent
anywhere, lowest ratez, Mogull 100" cam-
era film §2.49, developing free. Cameras:
Victor Turret £69 50! Keystone HD £9.50

Moviematic $208: flm Tie. Trades ac-
cepted, easy terms. Bargmninews free,
Mogull's 64 West 48th. New York,
BILENT SEMM Films. Profectors,
Cheap! Demsey. 1223 Berkley., Youngs-
town. Ohio.

WORLD'S Fair movies. 8-16mm, Lists
30, Paragon, Box 453, Meriden, Conn.

FILM Cleaner. art sample 25¢. Davlight
outfit $1.00, Lists free., Homovies, Box 82,
Cincinnatl. Ohio.

MICHEY Roones's Healer,

Rental 25,05,

Religious, Cinematic, Owosso, Michigan.
Lists.

G 400 Feet  16mm. bulk flm.
£4.25. 100 feet double 8mm. §1.50, Process

with powders. Bamnple for stamp. Froma-
ders. Davenport, lowa.

BEND 3¢ Stamp for literature on ““The
World's Greatest of all Passion Plavs.™
Bilent or sound. specil¥ which. l8mm,
Hemenway Co.. 37-F Church 5t.,
Boston, Mass.

ART Sample, 10c: other kinds, lists free.
Goodwill Company. Jacksen. Tennesses,

“PINOCCHIO" In 3 parts. complete
story. approx. 750 ft. Brand new film for
$17.25. Bend monev order. Nelson Film,
35 Church Bt.. Boston. Mass,

FREE, 16mm.. 8mm. Bargain lists. Home
Movies, er.!lﬂ- Easton., Pennsylvania.

RENT 35mm, Telkies $1,.00. Silents, 50c,
Calderara, 5119 South St. Louis. Chicago.

B-18MA, Films, ‘*all subjects.'” Silent-
sound. Bold, exchanged. Fllms rented ev-
erywhere, Lal!,asr. original art releases,
Bargains in equipment. Trades accepted.
Free [llusirated catalogue (with sample
latest art 10c,) Garden Film, 317 West
50th, New York.

PERFECT Sound or sllent 35mm. film
sold. rented. Slmpson. 1276 South Broad-
way, Darvton, Ohio

FILM Bpeciall  200° 16mm. %£1.95: 100°
8mm,, double $1.50. single Toc, Processing
Tae foot. MGM Photo Service, 1485 Oak,
Ban Francisco,

16MM. VELOTEX. Perfect outdoor film.
100 ft. rolls $1.95 inchuding free processing.,
sample free, Velotex Laboratories, 600-B,
Gary. Indiana,

ART Films, Bample, dime; catalog Tree.
Cineart, 2443 Gunnison, Chicago,

MOVIE PFilm. Develop vourself, Unlvex,
Epstman. et¢. Chemical snmoples 150, Raw
film whelesale. Lake Comern Exchange,
Gary. Ind.
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RADIOS, SUPPLIES, INSTRUCTION

ONE Tube nortable kit $1.00 postpald.
Bond. 13139 Hamilton, Detraokt,

BTATICLESS Radio—Ilearn aboul new
F-M system. 8Send 25c to UHF Publica-
tions, Box 3880, Chicago, S —

RADIO Kits—4$3.95 up.  Single band; all
wave, 5-10 tubes, Save 5077, e Ha-
dio, EP-10, Kansas City, Mo,

RADIOS—38.95 Up. Save 5077,
chargers. electric [encers, power
Home agents wanted. Catalog
Marco-E, Ks Knruaa City, Ma.

RM:I igineering, broadeasting, avia-
tion a ce radio, servicing, marine
end Mnrﬂn t-.‘r].txrl.ph? taught thorou g‘
All expenses low. OCatalog free, noﬂn
Institute. Ames 8t., Valparaiso, Ind.

S8END For free glant money savin rnd!n
and phonograph record catalogue.

Radio Company, 1000-M, Newark, N. J.

MUSIC AND MUSICAL INSTRUMENTS

Wind-
plants,
[ree,

SPECIAL 33.95 Postpald.
tools and inzstructions commplete.
van. Orant Street, Irwin, Penna.

FREE Book
poEMS, SONEs wWanted.
Salem, Indlana,

ORIGINAL Enng uamm wanted, [fee ex-
aminetion by professional music writers.
Five Star Music Masters., 6§ Beacon 8
Boston,

SCO0OP—Free records (101 with new
portable phonograph.  Electric or spring
motor. Attractive, dependable, suaran-
teed  $6.95, Davis Sales. Lansing Mich,

SONGWRITERS — Aments. new sales

Fiano tuning
J. Bulli-

to 3qnwwrlter5;.ﬂr-1zlml
¥Yariety, Depl, V,

plan. National Music-D. 532 Sixteenth,
Oakland. Calif.

POEME Wanted ‘Work guarantesd.
Publishing, Cireat Enstern. D3
Thomaston, Maine. s

UNPUBLISHED Songs rearranged ten
inch record, Shepherd. !B52 Greyiriars,

Detroit.
BONOWRITERS! dﬁ. m::lod:-.-a"
Amazing offer. thbelrr_ C-5. 2157 N.

Avers. Chicago.

WANTED: Original poems for musical
setting, Publication. redio, recording
service, Richard Brothers, Woods
Bullding, Chicago.

BONGWRITERS—8plendid pmmttton
Newart Bong Publications. 1207 Carbon,
Syracuse, N, ¥, 000000000

MUSIC Prlnl'.l.d Filty copies your song,
“Hrylostyle'" artist printa 58.00, Sample
sent. Orchestra, brass band. choral, Gil
;rmr. 401 HKambach, (Il), Pitisburgh,
EnnNa,

SONGS—Arranged, revised by arranger
“Cherry Blossom Lampe,'' ‘‘Gypsy Tea-
room,”' others, Detajls, Harold Potter,
Box 81, Siation O, New Yaork

ORIGINAL Music composed fto vour
words, 56, 200 printed copies $10. Reginald
Belcher, Chatham, New Jersey, 30 vears
church Ernrus-t. e

SONGSE And poems wanbed Wo charge
for melodies. - Monthly awards. Hollywood
Recordine Studios. Box BTPM Preuss Stu.,
Los Angeles,

SGN-CEWRHERB—Write today for free
booklet “‘Building An ITncome Through
Bongwriting. " Songwriters  Institute,
1234-C Broadway, New York.

SONGS: Song poems: bought: mmmbd
published. Broadeast on regular radio pro-
grams, Fres advice. Best offer. Metro
Melody Music Publishers, San Francisco,

OR.IGINﬂL Poems. songs wanted for im-
mediate consideration. publication. Mu-
sl Corporation. Dent. N13. Portland, Ore.

T LEARN Bwing piano! Postal brings free
folder., Christensen, 751 EKimball Hall,
Chicago, _

SONGWRITERS, Write [or free inspir-
ing booklet outlining new opportunities
for amateur songwriters. Allied Music,
Dept. 4. Box 507, Cincinnatl, Ohio.

MUSIC Composed to words. Wonderfal
Oshkosh.

proposition. Bauer Bros.. Wis.
FIAHO By ear. Free booklet. Dav-V-
Way, 13285 Michigan Awve., Dearborn,

Michigan,

MUSIC Composed to words. Rhy
pamphlet on request, Phonograph reco
ing of completed songs. Send poem for
consideration. Keenan's Btudics, Dept,
PM. Box 2140, Bridgeport. Conn.

WRITE S0 Big money d repota=
tion. Write Iﬁlr imgrmtltm NEI Gordan
Pub. Co.. 301 N. Hovne. Ave.. l:mtu:u,

WANTED! Lyrics. melodies songs.
We arrange, publish, seil. Eupe'rinr Bong
Studios, aic, N. J, .

BONG Writers, Send for publishing
agreement. MeRinley Musie Publishers,
1501 E. 55th St.. Chicago. it

FHONOGRAPH Records 10c. Catalogue,
Paramount. AE-358 East Martet Wilkes-
Barre. Penonsvivania,

BUSINESS OPPORTUNITIER

GRAPHITONE A super lubrlcant re-
lieves sticky valves, reduces [rletion, and
ends carbon. Used in gasoline and oil, Be
tndmndem make big mopey, sald in
Formiila with state rights sod
. Wire or write Arthur Oils,
Maywood. California —

MAIL Order business course shows vou
how to make mopey, spare or fulltime.
Tepches professional mail order technigue
—not pennyv-catching schemes. Free de-
tails. Nalson Company., 500 Sherman,
Dept. 404-G. Chicago.

PARTNER., Capable of large considera-
tion. organize. ald to perfect models, va-
ried invintions, bonanza to right party,
stamped envelope, Lesko, Stalion B,

121, Toledo, Ohlo,

HANDY Men—Earn money home oper-

A=

afing Community “Fix-It" Shop. Stafl-
ford, Makanda, Illinois,
BMALL Capltal starts *‘route’” coin op-

erated peanut. gum and amusement mo-
chines.  Partieilars free. Robblns Co..
1141PF DeKEalb Ave., Brooklvn, N, Y.

START Home business making statuary,
plagues, art mgoods. novelties, souvenirs,
concrete pottery, garden furniture. artifi-
cinl marble fAooring. liguid marble. Make
vour own flexible molds. Amagzing profits,
Valuable folder free. Creative Publishers,
{PTh, Glencoe, Illinois.

PAINT Siens and showcards easily and
expertly with letter patterms. Many sizes
and styles. Write for folder. John Rahn,
Al330 Central Ave., Chicago.

START Own business. New collection
tested plans, Real moneyvmakers, Partic-
ulars free. Enterprise. Hillburn. N. Y.

MAKE Money with personal service
bureaus! No investment needed. Twenty
different ways to begin Immediate flnan-
cial independence, Simple. smari. prac-
tical. 26c. Berton Sirickland, Box 427,
Longmant, Colorado,

FREE Catalog. mailorder opportunities,
amazing monevmaking possibdlities. Seider,
24 Watson 8t., New Haven., Conn.

500 PROFIT—Onerate Ametica's low-
est  priced penny merchandise vendors.
Fielding Company. Jackson, Michigan,

$40 DAILY., Legitimate. Personal and

matlorder business. Past monevmakers,
Handwriting charts and future packets.
glmulﬁ 16¢. Colns. MNagra., Troutdale,
TE.

START Home Mailorder Business. “25
Lesson Course 35c.'" Ideal Service, 87,
Fark Ridee. Il

OPERATE Amazin
Instructions free!
Jackson, Michigan,

POPULAR MECHANICS

new plan by malll
horne's, 214w Trail,



REAL Estate taught by mail. 26 lessons
by twelve leading experts. Easy. Reason-
able. Profitable. Write Morrison Schoal,
100 Morth LaSalle Strect. Dept, 9, Chicaga.

OPERATE A collection-credit burean.
Very profitable. Permanent. Free folder.
Cole Associates, Byracuse, N, ¥,

CAPITAL Seckers, put your project be-
fore 260 key-men. Cost trifling. Detalls
free, Amster Leonard, Fox Theater Build-
ing, Detratt, Michigan,

M. M. Earned $1174 In spare time for
exceptional  “'cellar  crop’” Bnow-King
mushrooms! Free book tells if vour cellar,
shed suitable. We buy crops, United. 3848
Lineoln Ave,, ot. hicago.

“POPCORN Machines, carmelcrisp, crisp-
ettes, cheese coat. potato chips. Long
Faking, 2035-G High EL Sorinefield. Ohio.

“RUBBER Mold Making," Plazter Cast-
ing. Wﬂrkmlz instructions  26c.  Ideal
Service. RM-T7. Park Ridme, TIL

FREE Booklet—Make money many WAys,
L. D. Milter. Arlington Helghts, Il

133 SINGLE-INGREDIENT Formulns,
$1.00 postpaid. B Kinford. Wayne, Penna,

CASH Pald for insects. See Sinelair
disolay advertisement on page 104

FR.OFITABLE Distinctive work contaot-
ing writers. posts, arlists, beauticlans, res-
taurants, firms, Write today: A. Walsh,
200 W-st Eleventh Street, Now York.

START A worthwhile business of your
own. Voltera Art Marble Co., largest man-
tfacturer of Imitation marble and rubber
molds. offers vou the opportunity to start
manufecturing art goods in imitation mar=-
ble, No expericnce necessary, small capl-
tal needed. We furnish molds and mate-
rial for speedy production. Ask for free
catalog. Convince youraself, WVoltera Art
%{nr‘}:ln Co.. 530 West Broadway. New York,

MANUFACTURE Recognized, branded
products! Make any poonlar suaranteed
procuct, Free Formula Messenger explains,
Miller's Chemizts., Tampa, Florida.

“NEW Business" opportunities. Drop
postal.

Porter. Box 6346P. Pittsburgh,
Frana,

"BTEADY Income. Operate chain rental
libraries. Full, part time. Easy, dignified,
Little starting eapital—aiiick returns. WE
show you how. Library Division, 218 Wes
Cold, Albuaueroue, Now Mexico,

BE Independent! Few hours dally home
work., Amazing! Hurry! Emmpire, 106N,
Tnekahos, N~w Yark,

LIFETIME Job. Easy money. repairing
sewing machines, book instructions $1.00.
Connan, 114 8. E. Tith., Portland, Ore,

MONEY Making information on any
subject, merchandizs, formula, ete. Bend
stamp for I[ree particulars.  ‘Technical
Bervier Boreau, 08056 Neorth Clark, Dent.
114. Chicawa. P

Y¥OU'LL Like resilvering mirrors, reflec-
tors. making chipped glasa nameplates,
signs. Wrile Sprinkle, Plater, 127, Marion,
Indiana.

YOU Can start vour own mailorder buys-
iness at home, Randolph Service-B. At-
witer, Ohlo.

MAIL Order beglnners, here's your start,
100 neatly typed names 1840 opportunity

seekers, 25e. 300, 50c. Foster Company,
Mount Mr I{mﬁ.
H.AKI. Ml:mz:.r casting real sellers in

novelties. Production molds. Hyart Prod-
nets. 376 Kathryn Plage, Akron, Ohio,

“USECRETS Of Mall Selling.” Request
circular. Thomas Crary, Wilmore, Ky,

TURN Tin cans iato monev. Instrue-
tons 25c. H. Chaney, 1130 E. 16th Bt
Jacksonville. Fia, g

MONEY-MAKING Ooportunity. Bend
Je stamp. Doctor Finn, 2602-A CGerritsen
Ave.. Brooklvn, N, Y,

GRIND Lawn mowers! Factory meth-
od, $2.00 capital. $800 reported. Mow-
ers, Janesville, Wia, L5

BIG Mail for ;;ou Lotest moneymaking
offers, opportunities, catalogs, magazines,

e listed In directory l0c. Ideal Serv-
o, tﬂ'ﬂuf Park Ridee. I11 oL

MONEYMAKING Books, plans. formu=
las. Literature free. Watson, 621 South
31st Avenue, Omaha, Mebr,

BELL By mail. Large immediate profits

possibl Practical. proven, legitimate.
nlgﬁ ]mftru:tluns 5c. Ribet. 620 East
CAED.

AMAZING Patented screw-holding screw

drivers! Factories, garages, service sia-
tions, electriciana, mechanies, public util-
ities. stores buoy quantities: biz profits,

guick repeats. exclusive territories. Free
MIg'r. 8031 Journal Blde.. Boston,

w More business! 2c¢ dally opens
individual New York branch oflice. Co-
onerative Mail Service, 126 Lexington Ave.,
New York.

NEW Bimple formulas. Mo manufnctur-
ing! Information free. Sherril. 1536 So.
Sth, Philadelphia, Penna.

“NEW Money Makers'—Big mailordsr
magamne—ioc. M. Marvin Publisher. 330
Bouth Wells. Chicago.

HPGRT Belt senson here! Make'm vour-
selfl Big profit! Mo tonls, Sample belt
25¢e.  Artep Leather, 400 Joseph Ave,
Rochestsr. N, ¥.

FLUORESCENT Lighting ipment.
Tremendous market unfolding, rospects
cannot help being Interested saving over
507 bills. Our line extensive, eompetitive.
Enclose stamp. Braun Manufacturing, 118
Enast 28th, New York.

AFTERNCONS Frec! Work home! 52,000
month (orders) reported (exceptional case
—fulltime). Also wartime plan, Exp=ct
surprise answer! National, BX1240, San
Bernardine. Californii.

TMAKE Extra money weekly! 10000
‘“how-to-do-it" [deas: starting own busi-
ness. Home sparetime. mail order, agency
supply., Write! Wolverine, 3545 8t Clair,

Datrait,

PEANUTSE Sslted in shell! Profitable.
Easy home instructions 25c. National Spe-
cinjnu.s Independence. KEansas.

GFP{}RTUHITIEE Five and ten busi-
ness. Full details 25c. Brown Variety Co.,
Merchantville, N

TBTART Potato n:hm business im your
kitchen. There's money in potato chips
for evervone: also Krispy cheese chips,
golden corpn ehips: 3 formulas, 50 cents:

euarantesd, Jog Bye, 2712 CGelmer, De-
troit, Mich,

TURN ‘Typewriter ribbon spools into
maney,  Easy. profitable Instructions 25c,
National Specialties. Independence. Kas.

2 Buccessfully sell Inven 'I:Iﬂ.t-

‘WE Successfully sell inventions,
ented and uhpatented. Write us, if you
have o proactical, useful ldea for sale.
Chartered Institute of American Inven-
tors. Dept. 4-C. Washington. D. C.

TURN Old inner-tubes into money. In-
structions 25ec. outhern, Box 3303-A,
Jacksonville, Florida,

YOUR Own newspaper, with 2,000 copies,
20 column-inches devoled (o Your own
message: fully printed, only $ Coni=
plete instructions and samples l’l;-r £1.00,
Independent Features, Box 143, Hagers-
towr. Md.

—roaar

ETART Successful mail order business,
complete instructions, %1, Jerome Jones,
Box 133, Hollins, Alabama.

£20.00 POSSIBLE. Mail 50 cards. Phelpa,
1843A Mannering. Cleveland.

100 WILL EBring “Golden Opportuni-
E?s,” Caviness Maill Service, Halnes City,
f.

MECHANICAL Inclined make $£15 daily
and moré, competitionless serviee.  Infor-

mation,  sample 15 cents, NWiebacker,
126-PM Lexington, New York.

I WANT To send wu uur of the won-
derful polling power o ular Mechanics
Magazine's classified pﬂ.xus What's your
proposition? Write me todar. F. W. John-
son. Manager Classified Advertising, 200
E_Omtarig 8t , Chicago, I1l

“MONETARY Tipa' Magarine, money
making news. opportunities. plans, formu-
las. Copy lbe. Deavenport. 1086 Lyell,
Rochester, M. Y.

MAKE Color-glazed concrete pottery,
gravestones, tiles. floors. walls. Basement
waterproofing, ete. Booklet 3¢ stamp. Na-
tional Potteries. Minneapolis, Minnesota,

START Uszed car business. Part. full
time. No capital or experience needed ex-
ecept driving, Unlimited opportunities for
serious minded men who want Lo bulld a
business of their own., A. A. Barlow, 89
Stale, Binghamton. N. ¥.

INSIDE Facls—Agents, nners—"‘Bus-
iness Btarters” 25, Willlams, 4M Grant
Ave.. Allston, Mass,

POSTCARD Addressed Execllo Sales,
Shreveport, Louisiana, beings best prop-
psltion ever received.

MAKE Artificial marble, glazed tiles. un-
canny. ‘Tabletops, plagues. I:Imrl. hones,
novelties. Hard, fAreproof, sive,
uwt se:relta Brj.!]iant ti]n B.I'I I.‘.nuld
rubber samples 3e. fex
£1.26; guart &2.00: :a.l on n?m uhn .i.
Payn, 045 Orande Vista Avenue, Los An-
geles, Calif.

JULY, 1940

COLOR Concrete with chemicals, Wish-
ing wells. Stucco-rock. Benches. BSpin
concrete pottery. Cement artistry, Gar-
den ornaments. d gloge. Water paints.
Marbling, Sample 10e. Hollvwood Cement
Craft. 8527 Wonderland., Hollywood, COalif.

GET Big mails—Samples galore. Your
name llsted. in Midstates Mail Trade Di-
rectory, 1 eent you, direstory 500000
articles wh esale, 10c. Eagle. 414-F W.
65th, Chicago.

$2600,00 JOB In Alaska—That is what I
got from my letter of oaoolication, Per-
haps It will help you get 8 good position
too. I'll =end a copy for $1.00 in currency.
together with genuine  sugmestions lor
adapiing it to yvour gualifications.  J.P.M.,
care A, P, & T. Co., Unalaska. Alaska.

CHARTERS: Delaware: best, cheapest:
free forms, Coloniml Charter Co., Wil-
mineton. Dl

MAIL Order business s vour apportunity.
Many began small. now earn thousands
vearly, Mo personal contact.  Boutdless
opporiunities, Have had over 30 Years ex-
perience: will help you succeed, Send e
for valuable bookiets, none free. B,
Hreniser., 257 E. 21st. Philadelnhia.

INVENTION Finance Magagine,
Wall Street, New York.
ticulars free,

WE Help start vou in business, furnish-
ing outflts and :Instruc!‘.:lun. aperating “spe=
clalty eandy factory'’ home. Men—women,
opportunity to earn good steady income,
all or spare time, (Our 315t vegr.) Book-
let free. Ragsdale Candies. Drawer 4,
Enst Orange. N. J.

A REAL Future for ¥ou with Hed -::nme-t
fire control products. Low prices. Proved
geven vears. Svlendid sales outfit Iree.
Bome good territory open.  Exclusive,
Write guick. 768 Red Comet Bullding,
Littleton, Colorado,

HIG Pmﬂl: in mold making and plaster
casting. $1.50 profit on every dime In-
vested. Fooloroof rubber, Tremendous
market. Simple interesting work, 24 page
instructive catalogue f[ree, Plastic Aris,
711 Neely, Muncie. Indiana,

START "Home mail order business,'*
Immediately. Information 10c. Maples,
3418 So. Marshfield., Chicago, Iliinois

MAMUFACTURE From Phosbholens,
Bleach 2¢ gallon: glass spray le gallon;
hand soap 2¢ pound; and ten fast sellers.
Bample 25c¢. Details free. Western 401
Climax Blde.,, Cleveland, Ohio.

SUCCEED With your products, Makes
sell them. Formulas, Processes. Accurate
whalyses,  Catalog free. B. Thaxly Ca.,
Washington, D. C

FLASTEX Industries offers industrious
men an cpportunity to start a business of
their own, muuuruturln art goods, nov-
elties, souvenirs in and mar-
ble imitation. Ec mnt-erl.ll makes £l arti-
cles. Rubbeér moulds furnished for apeed
production. Small investment brings big
returns, You are just in time for big whole-
sale season now starting,. Write for inter-
esting booklet mailed free, Plastex Indus-
gimk. Dept. A, 1085 Washington Ave,, New

or

T GOOD Paying Dusiness sllvering mir-
rors. plating autoparts. reflectors. hioy-
cles, bathroom fixtures by late method,
Free particulars and proefs, Ounmetal
Co., Ave. H, Decatur, Il

LIQUID Marble—anyone can make| Col-
oriul, glazed! Moulded. brushed, spraved.
Rubberlastic moulds. Compasition Nooring.
Big money In these! Particulars free,
Marbleizing Bervice, Edwardaville, TI1.

ELITE Caollection of business nlarl.n con-
tajns 127 tested plans and scores u[ formu-
Ias, Start own business: home, office.
Particulars free. Elite Co., 214 Gnmd 8t.,
New York.

TBO-G
Importanl par-

12T WAYE To make money. in home or
office, buosiness of vour own. Full partic-
5}13:; free. Elite Co., 214 Grand St. New
ork.

HOW And where to obiain capital fully
explained, {ree particulars. Btar Bervice,
Wapakoneta, Ohio

MAKE Money by mail, the way we do.
Free  information. Maywood, F-1101
Broadway. New York.

ADVERTISERS! 1.800.000 Mail orvder
circulation. Inch mdvertisement. $15.40.
“Get results,” 30 newspapers. 185 wards,
;#ﬁ- auyﬂemrhmunﬂ 1474F Broadway,

WHERE To buy at loweat wholesale
rices. Information free, ¥Yorena, Box
-312. Bayonne, N, J

plans.  Chilbert
‘New York.

1M PROFITAB.E Mail order and loeal
Supply, 5-FP West 24th,
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MAEKE, Sell luminous paint. Literature
free. Gordon Laboratories, 1265-H Broad-
way, New York.

HBJGIJ‘R-:E: Financial

ng cnfn operated merchandise vend-
Em machines, out on profitable basis, no
experience required, little capital needed,
write for free details, Torr, 204715 South
68th 8t.. Philadelphia, Pennsylvania.

PROFITABLE New home business! Pre-
serve baby shoes in beautiful bronze! Any-
one can metallize baby shoes. Ornamental,

independence by

useful! Market: All rents!  Small in-
vestment—big profits!  Free particulars,
Novelty Metallizers, P.O. Box 933, Ghurch

Bireet Annex, New York City

HUNDREDS Jobs and business proposi-
tions In Progress Ma naine. copy  10c.
Yicks Print. Exeter, N. ]

mtﬁl Ml:me:' in your mare time taking

to Popular Hrehlnica Un-

limite:lppuuihﬂitiea every family a =
fm Egrsy to sell. Bonus paid in addition
o liberal commission, Send postcard for
further details today. Circulation Dept.,
Fopular Mechanics Magazine, 200 E. On-
tario Bt., Chicago.

MONEYMAKING OFPORTUNITIES

RELIABLE Men to operate movie ecir-
cuits in theatreless communities. Earn
£50.00 to $100.00 weekly. Evervthineg fur-
nigshed. Southern Visual, Dept. PM-12,
Box 2404, Memphis, Tennesses,

—— T

T MAKE Mnmar with poultry. Eve-opening
Emm book free. Rice, Box 639, Melrose,

"EI.:[LENT Bystem"'
making, New, legitimate,
gquickly. Atkins, 659 - 22n
MNews, Va,

HOME Built mailorder business, Like
mine, tart you. Information, Stamp.
Frank H. Battles, Ann Arbor, Michigan,

SURE-PROFIT Magazine _directory.
Bample 10c. Arden. 786 Green, Detroit.

EXTRAORDINARY Monevmaking ideas|
Worldwide propositions., Btamp appreciat-
ad, Worln:lﬂde Service, Box 5450, Metro-

sparetime  money
home, Write
d, Newport

TYPISTS! Earn money addressing en-
velopes, circulars. tvping. Information
10c: none free, Ace-PMCG, 3168 Empire,

Birmingham. Ala,

AFTERNOONS Free! Work home! £2.000
month reported (exceptional ease—full-
time), Expect surprise answer! National,
Box 1 :I‘]il]-G’F San_Bernardino. California.

""MAKE, BSell, bleach. Details, stamp.
Hyland, 4723 Race. Chicago.

REFINE Used oil without cost, formula
25c. Southern, Box 3303-A, Jacksonville,
Florida.

BE A professional scrapbooker, Big fees,
Unlimited opportunities. Can be done at
home. No competition. No capital needed.
Write to ﬂc’raubmkers Guild, 58 Park
Place, New York, M. Y.

BE Indn'prhﬂunt. Bell by mail,
wholesale. Wetzel, Valhalla. N, ¥,

“SCHEMER'®~ Magazine. Alliance. Ohio,
(42nd year) answers questions, prints
schemes, opportunities, helpful hints, prof-
it paragraphs. advertising rates, formulas,
l]:gcpy. and special subscription offer, only

buy

“PUNCTURESEAL'"™ Automobile tires
15¢. Selisealing. Particulars. 0. Gerwin,
Fairview, Oklahoma,

CHEMISTRY

FREE: 40 Page catalog of chemlcal and
laboratory supplies for amateur chemists,
‘Wollensak microscopes and supnplies. scien=
tifie books at big d!smunt JE7T Winn, 124
W&H 23 Street, N. ¥

" FREE Chemistry utalm. Supplies at

Gol uip complete laboratory, Kemkit
ISEI.EJ.'II%I. % Corp.., 39TF Bridge St.. Brook-
yo. N. Y.

CHEMICALS, Laboratory, glassware, ap-
Parntul Send Je for catalog CPl. Bio-
oglcal Supply Cum-mn}i; 1176 Mt. Hopa
Avenue, Rocheater, |

e

EI’EC-‘TRDEGGP‘E
analysis %2.50.
Californin.

CHEMICALS In 5S¢ aguantities. Catal
Eiss Fleisther's Laboratories, Medford,

For oguick chemical
Eutting Sons, Campbell,

MOULDS. Guarantesd, for casting toy
soldiers, Indians, trappers, warships, sink-
er moulds, 244 kinds. Send 5¢ for illustrat-

ed catalogue, Send §1.00 for large sample
mould. Henry C. Schiercke. 645 Bpencer,
Ghent, N. ¥,

“RAISE Earthworms for profit.’” new,
Interesting home business, Bureau Joologi=
cal Research, 106A Broadway. Peoria. Il

AMATEUR ~Cartoonists, earn cash at
home, copying and duplicating cartoons
for i Id.!-'tl"tlsm Ad-Bervice, Argvle, Wis.

~ WHOLESALE Sources, 500,000 articles,
Free directory. Maywoode, 1107 Broadway,
HNew Yark.

GROW Plants without soll. Folder free.

boratories, 1265-J Broadway,
New York.

PROFITS Day-night, year around. No
selling. Operate “Silver King"—"King
Jr.”" vendors. $3.85 up. Free instructions.
Automatic, 24256-A Fullerton, Chicago,

FOERMULAS, PLANS, ETC.

HUNDREDS Mnn.ev—-mak.ln: upmrtunin
tes 5e. Central Distribiitors, Bidney,

Man., Can.
Flan 25¢. Nubla Company,

HA,KE 6005,
770 Columbin Road, Washington, D, C.
shines in dark.

YLUMINOUS Fllnr."
Easily made, 200 other formulas. plans—
;Iljl 26c, Ideal Service, 300P7, Park Ridge,

FROFITABLE Mailorder opportunities,
magazine, 3¢, Eav's Service. 3016 Tele-
p.u'nh Oakland. Calif.

NT Extra money?
N. sam Milwaukee, Wis.

INCREASE Weekly income 210 £25,
}f-it&mture free. ©O. Grube, EgR ‘Enrbnr.

Write: Elar. 2634

PROFITS Dav-night, year around. No
gselline. Opernte “Eilver EKing"—"King
Jr."”” vendors. $3.05 Free instructions,
Automatic 3423-A Fullert.un Chicago,

LIVE Money makers! Six months' serv-
fee 15c. Carl Creiner, Baileys Harbor,
YOULL Like resilverineg mirrors, reflec-

., making chi glass nameplates,
Blgns. Write Sprinkle, Plater, 287, Mari-
on, Indiana.

BOOKHKEEPERS Make money, new
ng serviee, Box 614, Halamazoo,
Michigan

MAEKE Money — Others do — Collectin
reptiles, toads, frogs. Easy! Profitable
Bure! Wa buy all varieties, Particulars
dime. Biological Research Laboratories,
Dent. 3D. Little Rock, Arkansas,

MILLION Articles, Buy wholesale, Val-
uable directory 10e. Ideal Serviee, D-T,
Park Ridee. TI1.

FORMULAB—Three fast selling prod-
ucts. Moneymakers, 25¢. Maxwell, 966
Pink. Richmond. Va.

BOILLESS Plant., plating, other solu-
tions. Write for worices. J. B. Labora-
tories. 3056 East 171 St Hew York City.

INSECT Spray furmula Materials 2oc.
Eaula.n 13 8. Eden, Baltimore,

PROFITABLE Formulas, secrets.
Clrlu! um.l:rld.zed 900 Ea.pms $1.50 post-
paid or C.0.D. Ada rown Company,
Chestnut Hill, M‘aa-an etta.

110 BUCCESSFUL Furmulu. $1.00. Carl
JL Jomat 27 Church BStreet. Lowville,

R : = ““‘Chemist Approved.’”
None better. Lowest prices. Catalog free.
Kemico, 13-G. Park Ridge. Il

136 SINGLE-INGREDIENT Formulas,
$1.00 postpaid. A Kinford, Wayne, Penna,

GUARANTEED Formula for any prod-
uct! "“Just name it."" Valuable informa-
tion free. Miller's Analvtical Service,
Tampa, Florida.

AUTO Polish formulae—50c, Tee Gee
Distributors, Box 454, Wilkes Barre, Pa.

UBE Peerless ''Plus 4 Violet”” reversible
movie films for better movies at less cmt
Weston 12, dayvlight loading spools,
processing, TUnivex. 60c each, two rul:l.u
for $1.00; 25 ft. double Bmm. $1.00. four
rolls for $3.50; 100 ft. 16mm. %£2.35. four
rolls for §8.00. (Also bulk)., Details free,
Peerless, Box 1310P, Hollywood, California.

AFTERMOONS Free; Work home! Ex-
pect surprise answer! ilat-‘:urna] BX1240-T,
Ban Bernardino, California.

ICELESS Ice! Colder! Cleaner! Cheap-
EI Instructions 25¢. ¥. Covington,

i

MONEYMAEKING Mailorder business,
Eazily started anvwhere. Valuable infor-
mation 10e, Haleot Enterprises, Box
2081-F, Dallas, Texas,

“CASH In" on ur spare time. 300
money-makers. G4-page book. 40,000
words, business secrets, Iurmulu 250 post-
paid. Hopko, Box 643, Union i

EARN Exira mcmer purtimlars. gift,
dime. Rowgers Service. Moose Lake. Minn.

FILING SBaws emsy this new way. One
dollar hour easy. No expensive machine
to buy, Instructions $1.00. Harvey Pickett,
Garden City, Iowa.

CABH Pald for insects. See Sinclair
display advertisement on page 10A.
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THAXLY Formulas, processes, for per-
fect products. Accurate analyses, Catalog
free. B. Thaxly Co., Weshington, D. C.

FORMULAS—AIl kinds. Real 1 moneys=
makers. Lowest prices. COatalog free,
Clover Formulary. 108-P3. Niles Center, I11,

REAL Manufacturing formulas., Lists
free. Cummings, Chemist, Gordon Avenue,
Byracuse. N. Y.

HELF WANTED

LOCAL Agents wanted to wear and dem-
onstrate suits to friends. No cAnVASSETs.
Partial payment plan. Up to $12 in a dav.
Experience unnecessary. Valunble demon-
strating equipment, actual sammples free.
Stonefield Corp., 1300 Harrison., Dept,
G-817, ch.leam

M. Earned £1174 In spare time for
Elcenﬂuual "‘cellar crop” Snow-King
mushrooms! Free tells if vour cellar,

shed suitable. We buy¥ erops. United, 3848
Lincoln Ave.. Dept. 60, Chicaio. 4
RELIABLE Information how to secire
ﬁmrlwmenh 25¢, Johnson, 8745 Indlana,
CRED,

BOOEEKEEPERS—Learn eredit m.me
ment from experienced credit mun &,
41 Washington 8t., Rutland.

BALARIED Poalitions—82500 :i'earl:.r and
up (none lower), Let us find one for vou.
BEmall cost. Write for valuable informa-
tion., Exeeutive's Promotion Servies (18),
Washington, D. C.

AGENTS WANTED

DEALERS: Sensational seller. In Unit-
ed States, free sample, Oirards, Washing-
tomville, Ohlo,

MAKE Monev—=Sell new **Get Acquaint-
ed Badges.' Reguest sample, SE8E,
m-u W. 90 8t., Los ﬁmlﬁ Callf.

Wanted for window cleaner.
Detail_g. Ward. 978 Savbrook. Connecticut,

REVOLUTIONARY Window cleaning
tool. Good Housekeeping approval. Only
ten $£2.25 sales dally to housewives, Imc-
tories. schools. =tores will make  vyou
£150.00 monthly, Carter Products Corp.,
807 Pront Ave., Cleveland, Ohio.

WASHED Water. new invention. neces-
sity every home, Filters. softens, purifies
hot or cold water, Agents, diatrlbutoﬁ
write. 2001 Grand River, Detroit,

FIREWORKS !5 Price. A. J. PIIII'..B-:I:
114, Dayton, Ohio

UP To 0075 :r.-rm‘lt. with new perfected
1840 quick l-::tinn no flint, automatic gas
lighter, Retails 25c. Bample 10c. New
%[et_hu:l Company, Box PMG-91, Bradford,

enna

MAN And wife to run fine paying ]nt;a.l
grocery agency. Wonderful earnings
year round. No experlence required. Full
particulars and trial offer malled free.

Ed. Mills, 3547 Monmotith, Clncinnati, O.

DON'T Be a job hunter—Btart your own
business on our capital. No hard times:
no lay-offs: always your own boss. Hun-
dreds average $£3,000 to £5.000 annual sales
yvear after year, We supply stocks. eguip-
ment on it. home necessities.
IS-P_l'II.I.un ufpg%uutc: unne:lesnrrh dmdu:-
ul opportunity to own pleasan fled
profitable business backed by world-wide
industry. Write Rawleigh's, Dept
G-U-PPM. Freeport. Il

BUSINESS Proposition resilvering mir-
rors, reflectors, making chipped glass
nameplates, signs. Write Sprinkle, Plater,
128, Marion, Indiana,

FORMULAS. Latest money makers. Lit-
erature free, Belfort, 4042 N. Keeler, Chi-
CREO,

ELITE Formulag and ns; make and
sell your own products. tive book-
1‘2":“. . Elite Co., 2i4 Ora 8t.. New

MEXICAN Curics sell on sight. Iﬂ'ﬁ
profits, Free particulars. ﬁlmglﬁ
:iitumnﬁ Marques. PX, Apartado 11
co Oity.

NEW Ultra-blue signs, fast sellers, cost
3c, =ells 250, sample free, Dept, 305,
Lowy, 8 West Broadway, New York.

POPULAR MECHANICS



m&sﬂ-ﬂﬁlFﬁq’luﬁ?-mth ﬂﬂi'rfble
l!nﬂh ampla XY anufac-
wurers, PM-62, Collinsville, Illinois,

AGENTS: 8Smash go prices! Santaos
coffes 12¢ 1h, 4-0z vanilla 8lbe, Razor
blades 10 for Bl4%e. 100 sticks chewing gum
12¢, Christmas eards, 21 in box, 14e. 150
other bargains. Premiums. Experience
unnecessary. Carnation Company, PO,
8t. Louis. Mo,

SRy e e
= r ;
Long Island, New Ym s ji

MAKE And sell your own products, No
machinery needed. Amaring profits,
Guaranteed *'Chemist Approved" formu-
%iid Gﬂlalw free. EKemico, 10-G. Park

e

AGENTS Lightning seller. AmMazing new
hosiery replacement guaranteed aEainst
holes, snags, or runs. Hose for your own
use sent with large outfit. -B-em:l hose size.
R name, no money, Wilknit, Desk
GG-37. Greenfield. Ohio,

s big prof-

FABT-SELLING Bpecinlly

its. New BSpreading Bnatula lifts uiu
cakes, omelets, fish in one n{ece Endoreed
by housekeeping authorities, Instantly
demonstrated. Bend 25¢ for sample and
quantity priees. Coradon, Dept, P, 71
West 23rd. New York.

MAGIC Roach box. Attractive sales
article, Bammple 10¢. Mock, 1712 Valmont,
New Orleans,

" FULL Bize, visible total adding machine,
only $9.95. Unlimited market. Big com-
mission, Addomatic, Dept. ¥-19, 430 N.
Oakley. Chicago, I1L

TP To 1007 profit in new perfected 1940
quick action self-starting cigar lighter.
HNo flint or frictlon. Lights casily in the

wind. Retalls 25c. Costs you £1.756 dozen.
Bample and can flnid 25c. New Method
Company, Box PM-91. Bradford. Penna.

PREE Water and our concentrates make
68 products. Labels, bottles, evervthing
sunolied. Qualco. R-20030 Russell, Detroit.

Bird wpictures. Handmade
with real feathers. Sample 10c. Importer
C. Btaff, No. P, ﬂm Lambert, Detroit,
lﬂchinn

TIF Tennis—America's latest and most
ting pame. BSkiliful and healthful
pastime. Millions of prospects. Retails
profits.  Write todhy Tor Hteeature i
9 a or Te, ]
Tennis Manuf,
Plains, N, ¥.

acturing Co.., Box 418, White

BELL Ready tied ties. Sample 25¢ coin
or stamps, T. 8. only. G, Bturm, 30 8th
Ave., Passaie, N. J

BURGLAR ﬂmn 1 postpaid, Agents
60c. Sensational, Alarm Co., 35 r?g?m
NMinth, Columbus, Ohio.

5005 PROFIT Belling new *‘20-in-1'"

kitchen utensil. HRetails 25c. Costs you
£1.00 & dozen or §7.20 & gross. Sample 10c.
HNew Method ©Co,, PMM-91, Bradford,

NEW Eleetrie outboard motor. Durable,
quiet, efficlent, battery driven boat power,
Bell fishermen vacationers. Low

rices. Big profits, LeJay Manufacturing,

547 LeJay Building, Minneapolis. Minn,

EVERY Home wnlunr, Solder alumi-
num, brass, copper, tin. Bample 25¢c coin.
Saf Supply Station, 975 Fronheiser
Btr Johnstown. Pennsvivania.

KEY Checks, fobs, stampinz outfits.
FProfitable business. Catalog., Phil Plais-
tridge, Winchester, N, H.

AFTERNOONE Free! Work home! $2,000
month reported (excentional—fulltime),
Expect surprige! MNational, BX1240-8, Ban
Bernardino, California.

NEW Necessity, Millions need it. Whirl-
wind seller. Pays profit. Literature
Iree. Norris, Box 26. Brichtmoor. Detroit.

AMAZING Popular safety kit selling like
wildfire to homes, garages mnmrj.s
Everybody buvs, The hottest of items,
Write American Distributors, Dept. 5,
Cape Girardeau, Missouri.

NEW Banitary toolth brush with two
extra refills. Sells for 50c—sample 25¢.

Excellent repeater, OGet details. Rem
MeChristle, 200 R, 17 Willlam S5t., Mew-
ark. N. J.

QUICK Cash. Colored people buying

new hair dressing. bleach
Samples free, Yalmor,
Ave., Chicago.

cream on sight.
2241-AA Indisna

ADD Plastics to your line, They're
America’s fastest selling products, See ad-
vertisement on page 136A, 'Ward Plastic &
Rubber Co., Ferndale, Michigan.

HIGH-GREADE SALESMEN

BELL Candidates! America's largest line
of political auto signs. stickers, posters,
novelties, Very little competition. Ad-
Nov-Co.. Newton. Iowa.

SELL Firex—Automatic fire extinguish-
or and alarm. Endorsed by fire chiefs.
Prospects everywhere—good commissions,
Write for proposition. Firex Corporetion,
Dept, G-100, 518 South Broadway,
8t. Louls, Missouri.

BELL Bongs. posteards, calendars. Com-
mission. Write G. Mayer. Lake Mary,
Florida,

BIG Commissions—selling to stores eel-
Iulukd pricing tickets, m=tal shelf mould-
ing, To restaurants, menu covers, signs.
P. Pricing Press. 124 White St., New York.

NEW—Removes bugs from windshislds,
fenders, ete, Harmless to paint. Particu-
lars, write. Package 25¢c. Ray Orton, 306
South Chelan., Wenatches, Wash.

BELL ""Whee'' liguld cleaner. It is dif-
ferent. Out-demonstrates competition.
Wina friends. Bilg profits. Frze sample.
Cal-Western Manufacturers, 48501 SBanta
Monica Boulevard, Los A:n.mﬂea Enllmmia.

AGENTE: Stamping names on pocket-key
protectors. Bammple check with your name,
address, 25e. Stamping outfits, Emblem
chel:ka check-fobs, name plates., Hart Mig.
Co.. 303 Degraw St Brooklyn, N. ¥.

BIG Money applying Initials on automo-
biles. Easiest thing todas, samples,
Also, sldeline salesmen for short Gr:!er
decaleomanla name plates. “Ralco,” 1308
Washington, Boston, Mass,

FREE Bample—Amazing cleaner; sells
homes, taverns. evervwhere. Big profit—
fast repeater. o, 5007 Irving Park,

Chicago. e et
NEW 2I5c Household necessity costs 2e,
Linnell, University Center, Cleveland.

SUCCEED With your products. Make-
sell them. Pormulas. Processes. Accurate
analvses. Catalog free. B. Thaxly Co.,

ashington, D. C

DO You want nts for your proposi-
tlon? Your ad in s space will place yoar
message before hundreds of men seeking
fast-selling products. My folder “How tu
Becure Agents,"' is filled with proof.

glodly send you free. F. W. Jnl:l.n.-
son, Manager Gln.ss ed A.d'.reru;s:l.n. Pop-
ular Mechanics Magazine tario
Bt.. Chicago.

WINDOW Sign letters, Pennv each,
Iarge sizes. New sivles. Absolutely beau-
tiful. Free samples. Atlas, T941 Halsted,

Chicago.
Mﬁ.HUI'ACTURE Epecialties, hire agents
yourself. Free literature,

Big
Gilbert Bupply, ﬂl-P‘ West 24th. New York.

MONOGRAMMING  Automobiles  real
meney maker. Write for samples, Inter-
nationel Co.., Box 8360, Philadelphia, Pa.

FROFESSIONAL Direct sales agents:
Bend dollar for 6 ftems with free sam-
ples, Bee., gell, prove. then met territory.
Dﬁ.wn—ﬂurlihe Gn Orrville. Ghio.

CALL On service stations. New item,
necessity. blg profits, EKnipp, Long Beach
California.

OIL Paintings. Popular prices. Also
lkee‘:m Btudio, 2321 North 36th, Milwau-

BILVERWARE Cleaned instantly, Sim-
nly dip and dry. tain, tarnish, dis-
onstration. B667%

ADDeRr. Amm::n
profits,. NuProcess Products, Dept. 63,
Aurora, I11,

BELLS On elght. new patented eigarotte
snufferizing line gives better and guicker
attached to automobile,
home smoke stands, office ash trayvs. etc.
Bnufls automatically, Bu't.ta cigaretie with
turn of knob. Send £1.00 for three styles,
get.ash tray free, also sales nla.n.. Moulton
Bnufferiging Co.. Newburgh,

WE Pay vou 85 for selling te.n I: boxes.,
60 distinctive assorted name imprinted
Christmas cards. Sell $1. You make 50c.
Pree samples. Cheerful Card Co.., 50 White
Plaing, M, ¥,

MAEKE Money selling beautiful genuine
panama hats $2.50 each. worth $10.00.
Delicions Guava jelly 25c pound, 25 genu-
ine Havana ecigars $1.00. Diaz Company,
418 Novena Lawion, Habana.

WINDOW-CLEANING Spray. (blue). lc
gallon, McKinley, W

ayne, A,
JULY, 1940

AGENTS—300% Profit selling gold Iear
letters; stores and offices, Free samples,
gﬂ:mu: Letter Co., 438-B North Clark,

icago. "

GOOD Paving business silvering mir-
rors. plating autoparts, reflectors. bicy-
cles, bathroom fixtures by late method,
Free particulars and proofs, Gunmetal
Co., Ave. N, Decatur, Ill

AGENTS — ﬂppoﬂunity make money;
book containl 127 suctcessful business
plans; home-office; send for free intro-
ductory booklet. Elite Co., 214 Grand St.,
New York,

ACGENTS Make E profits on  food

products, bargain d Low wholesale

Elcilcua Rush name for trtn.i. outfit o
-Ro-Co, 2810-T Dodier, St. Louls. Mo,

AGENTS—To mail our literature. Good
rofits Home  business, Maywood,
1105-1101 Broadway, New York.

ENGRAVED Name plates, numbers,
eigns, ete., easily .mId pranl.u large. Brett
Bros., Wlnth.mp

u;iplyln: initials on auto-
m-:mm""%ﬁu or mrﬂ:ruhra and free

les., American Letter Company, Dept.
-m nellen, New Jersey.

BELL Gasoline stations First National
Neonrene shoes., 183A Essex, Boston.

TIF It. knock it over, turn it upside
down. The Eant-Spill inkwell does not
gpill. Sold in combination with beautiful
long-life fountain feed pon, writing over
200 words with one dio. Fast selling, prof-
able item. Sample 60 cents. Full infor-
mation return mail. Haarer & Company,
Box 380 MO, Lansing, Michigan,

DISTRIBUTORS—Salesmen, new model
envelope sealer. sells on demonstration at
$2.50. Seals 40 a minute. Eendall Sealer
Company, East Jaffrey, New Hampshire.

SENSATIONAL Quick-cash opportunity.
My route bullding plan gives you chance
for good steady Income. Real future. Han-
dle regular ronte local stores. Collect. de-
liver orders for famous be—I1lc counter
display goods. HNationally advertised in
120 magazines and radio. Show merchants
proven plan for hcatin: competition and
increasing nlrs. E Experience un-
NECEessary. urma as headguarters.
Chance to umatc Silver Fleet service
truck. Facts free, World's Products Co..
Dept. 10-A, Bpencer, Ind,

ADVERTISING Book matches—World's
largest manufacturer of union label book
matches, Fast selling line. Large sales
producing kit. Sample matches, complete
cut catalog. 9§ color combinations makes
selling easy. Commission in advance, Su-
perlor Match Co., 7530 Greenwood, Dept.
M-T7, Chicago,

IT'S Hot! Big repeater with 'nlmny
mediate and repeat commissi [] m-
vestment, Sells to every type retall dealer
and service station. Bales kit free. Hurry!
Universal, 2323 Diversey, Dept. C57, Chi-
CALO,

MAKF Big money! Demonstrate auto-
matie electric hot dog cooker. BSells on
.swlﬁl&t.. En.tinf places, taverns,

about it. Write for hrg E'm t dml
&fmn Chef, 2301 W, Hubba 54
CAED,

ADVERTIBING Book matches—World's
largest “‘direct selling’ book match fac-
advance cash earnings calling

of business. Experience un-
ik auaity, ook ‘deiverice B on

uality: au eliveries. help you
orge Good repent profits, Free L

imtru fons, Match Corp. of America,
3343 West 48th Pl.. Dept. E‘-—"I‘ Chicago.

EVERY Business mu.st. buy printing, ad-
vertising specialiies, book matches, ete,
Take orders for the ploneer line—T735 ne-
cessity itemns at 50% price saving. Free
deals. 407% advanced commission., bonus.
Experfence unnecessary, Outfit free
Willens, 2130 Gladys, Dept.

XV, Chicago.
SALESMEN Making £20 to 250 dalily
demonstrating new alr elreulating fans,
All business places hot prospects. General

Fan Company, Peru. Ind.

BELL Printing at cut prices. 2,000 busi-
ness cards §1.50; 1,000 envelopes or state-
ments, ete. $1.765: 256 printed sales books
£1.50; 1.000 process embossed cards $1.50;
2,000 two-color labels, free holder $£1.50;
AR T ““’h“‘ﬂ’aaiém e diind

n L
IH-F W. Madison., Chicago,

RELIGIOUS Products beautifully hand
carved from walnut wood. 100 profits—

quick sales—steady at business. Earn
I-ﬁ 00 tn $10.00 daily. Sales experience un-
necessary. Bample 15¢ postpaid, Arden
Company, P.O. Box 1215, Detroit, Mich.

COMPLETE Line evervday business ne-
cessities—Over 2000 items at big ml:ana!r

saving prices. Experience Y.
Samples free. Commissions advanced
daily. Northwestern, 625-BG  Jackson,
Chicago.
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FREE Trial to customers. Sells itself!
Revolutionary loud speaking inter-com-
munication system. Talk privately, back
and forth, to one or any number of sta-
tioms, even 2,000 feet away., Any station
originates calls. One electrical connection.
Mo servicing, Easily installed. Guaran-
teed, Technleal experience UNNECESSATY.
Two-minute demonstration. Thousands

prospects, factories, offices. automobile
dealers. lumber wvards, restaurants, ete.
We carry the accounts, New low wprice,

Men earning high as $150 week. Protect-
ed territory available. Free demonsirator

offer. Inter Communication System of
America, 2440 Lincoln Ave., Dept. 308,
Chicago,

BALESMEN, Distributors. We have

something sensational, Big money maker.
Come on you top notchers, Electric Screen
Co.. 1409 N, 54 5t.. Milwaukee. Wis.

PROFITABLE, Permanent business,
building a store route for Blg's 10¢ Insect
and Rodent killers. Attractive displays,
Steady, repeat business. Morco, 9200 Ohlo,
Chicamo.

AMAZING Patented screw-holding screw
drivers! Pactories, garages, service sta-
tions, electrielans, mechanies, Eu'blin uf.il-
ities, stores buy qunntlues, iz profi
guick repeats, exclusive territorles.
trial! Mig'r, 6032 Journal Bldg.. Boston,

BOOK Matches, wall calendars. Loweat
prices. Big cash commissions. Outfits
free. Mention which. Gem Match, 82-J
West Washington, Chicago,

HA.EE 5300 Profit next month on $425
sales, America’s finest line of nutomatic
fire protection. Restricted territories,
PyroTecTor, Bradlev Beach, M. J.

“ONLY Two pales per day makes over
$1200.00 munthur nruﬂtn Auto tools, Ev-
ery mechanic a prospect. B85 virgin.
g .00 sales mlku £38.00 nmﬂu oW,

Protected territory to producers.
demand.

;mr around Mesco, Beaver Clty,
—LIQIIIDAED{GI 476, m %.ﬂl‘.l th?jl:.hilﬂ
stock—gres cards, s, ris

mMAs merchn%zller Cll.talu: free! Elfco,

436 North Wells, Chicago,

AIR Conditioning—Electric refrigeration,
Rapid growth creates big demand for
trained men, Earn up to £35-850 weekly.
Writs for free facts, {lities Englneering
Institute, 404 North Wells, Dept. 107, Chi-
CAKD,

LEARN Photo offset plate making., Get
into printing industry's fastest growing
field, Color and black and white nlates,
Easily, gulckly learned. Home or residence
training. Details free. Tasope' Photo
Litho SBchool, Aurcra, Mo,

LEARN Auto finance and personal loan
busziness, Practical, inexpensiva home
course teaches all phases, gquickly, Ne-
braska Pinance Co., Lincoln, Mebraska.

WELDING—Electrie arc. Learn auickiy
by actual practice at Hobart Welding
Bchool. Individual Instruction at bare
cost of materlals used. 50¢ In stamps
brings valuable welding lessons post paid
and full particulars. Hobart Welding
School, Box M-7404, Troy. Ohie,

ELECTRICITY Btmui[ﬂed. with practical
training. Low cost. Write Sunbury En-
gineering Works, Box 128 Sunbury. Penna.

[ — e Mt A R

ATR Conditioning—Electric refrigera-

tlon. Course £14, Information free. Key-

stone Technleal Bureau, Box 412, Seran-
ton, P=nna.

GOVERNMENT Jobs, Men, women.
Start $105-5176 month. Pav Ior course
after appolntfent. Natlonal Institute,
Dent. AB, Creston, Towa,

HEWI Mental multiplication—complete

e 25e. Penmanship course 25¢. Pru-

‘:li_enEul 331-T Hopkinson, Brooklyn, New
@

“HOW To Break and Train Horses'—A
every farmer and horseman should

have. It is free; no obligation.

address Beery School of Horsemanshinp,

Dent. 1107, Pleasant Hill, Ohio,

HOME Siudy for degree. Ps!nl:mlm
Metaphysics, Philmhsi Bibl Free in-
formation. College Unlrersﬂ Truth,
20-B East Jackson, !.',‘himm

YOUNG Men—Learn lllmtﬁe (typeset=
ting). Booklet “X'" free. rgenthaler
Scheol, 244 West Eﬂrd_ New York.

CALENDARS All sizes—Orders are be-
ing placed now for 1941 calendars, adm-
tising fans and novelties. Free sampl
5“ started now and book those ear nr-

rs. Fleming Calendar Co.. 6543 Cottage
Grove, Chicamo.

NEW Bpecialty—Sells every business and
professional man. Four $15 sales dally pa
280 weekly, hrull cleared over §1,000.
monthly, Write F. E. Armstrong. Presi-
dent, Dent. PM, Huhila Ala.

DISTRIBUTDORS, Crew mManagers,
ganizers of agents, send quick for news utf
amazingly-seasonable device for traveling
autoists. Fifty cents retail or more value,
Quick easy seller. Light., permanent. Im-
mense commissions. Write or wire for de-
tails. Also can use few lone salesmen in
unoccupied distriets. Act promptly., Nich-
olas Company. 7137 Cottage 8t.., Philadel-
phia, Penna,

BLADES—Big profits, Best guality, Fac-
F:Tr %rlo‘gs Postpaid. Ace Blades, Buf-

o

“"A REAL Future for you with Red Comet
fire control products. Low prices. Proved
ntm years. Splendid ule-a outflt free.

e good territory open. Exclusive, Write
uuict 704 Red Comet Bullding, Littleton,
Colorado,

EXCELLENT Opportunity selling our
complete line of brushes, largest commis-
slons, ‘Write for sales plan. Wire Grip
Sanitary Brush Company, 2300 Sth Ave.,
New York.

CLAIM Adjusting. Excellent pay., In-
vestigate tramic accidents. fires: outwit
fraudulent claimants. Burns School. 311
Morewood, Pittshurgh, Penna,

BIG Money., Enroll now. Learn In a
few weeks decorating. paperhanging
gralning, marhling, sign and pictorial
painting. Catalog free. Chicago Painting
School, 102 West Lake St.. Chicago, I1L

TELEGRAPHY Taught thoroughly, Rail-
road retLremenu act creating opmrtunjtteu
for new opera

Expenses low
;r!:ﬂ Diodge's Imtitute Hla.tt Ave.,

HA.ESAGE, Hydrotherapy, dietetics,
drugless therapeutics, chiropody, taught
by mail. Evans Correspondence School,
Montgomery. Ala.

LEARN Auto mechanics, body, repairi
welding electricity rr.!'rl eration, Diesel.
Btevinson's, 200BA Main. Kansas Oity, Mo,

BECRET Iu'mruntlnn Experience un-
nEC Detective particulars free.
Oeorge Wagner, M-2640 Broadway, M. Y.

PLAYSB, STORIES, MANUSCRIPTS

STORIES Revised, typewritten: placed
on market., Hursh, Box P-1013, Harris-
burg, Penng.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

Catalog
Valpa-

EDUCATIONAL AND INSTRUCTION

HM $17% MONTH, Men-women, et
U. 8. government jobs, Prepare immedi-
l.f.ela' for examinations. List positions—
full particulars free. Write today. Frank-
lin Institute, Dept. F3. Rochester, N. Y.

LOOK! Aecquire emotional stabilityl
Nervousness, fear, bashiulness—afficted?
Free, valuable information. John Eng-
lund. Tronwood. Mich.

WATCH Repairing is steady profitable
work. Experts usually in demand. You
can learn watchmaking trade at home,
gpare time. New original instruction svs=
tem. Seript engraving course Ineluded.
Write for free details today! Nelson Co.,
500 Sherman, Dept. G-2001, Chicago.

nmu!: Practical secientific investiga-
Modern illustrated course. Thorough
trunin.w by former agent U, 8. secret serv-
ice. Particulars free. International Secret
Bervice Institute, PM-T0, Hoboken, N. J
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CARTOONISTS—Artists. We pay cash
for your work. Write for bulletin. PFidel-
ity Company, Ine., Syracuse. Ohio.

ADYERTISING AGENCIES. LETTER
WRITERE, FOR ADVERTISERS

MATL-ORDER Ad renching over 1,000,000
families throughout United States $14.00
inch. Newspaper, magagine, rateguide—
free. Chicago Advertising Agency, 20-P
West Jackson. Chicago,

LEARN Advertising at home. Easy prac-
tical plan. No text books. Common school
education sufficlent. Interesting booklet
and requirements free, Page-Davis School
of Advertising., 3601 Michigan Avenue,
Dent. 3430, Chicago.

ADVERTISE: 24 Words, 140 newspapers
$6.50. Lists free. Advertising Bureau.
4516-C Cottage Grove, Chicago.

RESULT $? 27 Words, 280 pulling. na-
tlonal, magazines. $5.00. Inch $7.50. Bam-
ples, 25c. Plersimoni, 1231 Spofford, New
York City,

ADVERTISING Placed all magazines,
néwspapers, radie. Lowest rates. Pree
service, 54 page rate book free, Baker
Advertising Agency, A-189 West Madison,
Chicago, uccessors to Ankrum. Estab-
lished 28 years.

PREE—HEH Advertizers Rate Guide, 44
Em, Ineludes evervthing. Lowest rates,

H. Brown Advertising Agency, 140 8.
Dearborn, Chicago.

BUSINESS SERVICE

FREE Samples. Hundreds deslgns.
Gummed picture and business labels, mt-
al slgns, office forms. Arrowprint, Dept.
TBPM. Waterbury, Connecticut,
{JHIGAI:HJ (Downtown) mail address §1
monthly, Your mail reforwarded daily.
Ceneral Business, 56 West Washington:
festablished 19191

T WABHINOTON. D. C,. mall address and
reforwarding service, Hawkins Mail Serv=
jce, OG0B Pourtesnth.

ANY Unusual article. Address where to
buy from manufacturers-wholesaler, 25c,
Tri-State Buvers Bervice. 103 Barker
Btreet, Jamestown, New York.

HOLLYWOOD Mail address §1 monthly,
Reforwarding daily. Hollvwood Mailers,
T63 North Seward. Hollywood, Calif,

ADVISORY BERYVICE

SUCCESSFUL, Retired executive and
stafl will thoroughly analyze your business
problem and submit solution. The experi-
ence, ability and vision of this organiza-
tion should bring you greater success. In-
dividual attention. trictly confldential,
Btate vour problem clearly and enclose
five l:to].laru, Eu.tia.tl.:t.iu.n guarantesd or

money Executive
Fm.mdlunn Eu l{IIhr Bt.. Boston, Mass,

REUBBER STAMPS AND OFFICE
SUPPLIES

SUPERIOR. Indexed, cushioned, Two
lines, 25¢: three 35c; four B0c. Notary
seals §4.50; uimtuiren $1.50. Slocum, Bl4

Bradley, Peoria
T3 LINES. 20c: 3 lines 25c, BStamp
Works, Newton, Hansas.
CUSHIONED Indexed 3 lines 35¢. Stamp
Works, Box 402, Youngstown, Ohio.

SELFINEING Pocket stamps. 2 lines
G0e, 3 lines 60c. Manufacturers of visible
cushioned rubber stamps. Write for cata-
log. Time & Energy. 208 W. Monroe, Chi=-
cago, Illinois,

3 LINE Cushioned 2Z5c: 2 stamps 40c.
Stamoprite. Wauwatosa, Wis,

CUSHIONED, 2 Lines 25¢. J—i5c.
Ours are better! Adcrafts, Lacrosse, Wis,

3 LINES 25¢. 3—35¢. Cushloned. SBtamp
Works, Centerport, N. Y.

CARTDONING Course:—30 Illuatrateﬂ.
lessons, over 500 sketches, drawing
pens and pencils, $1.00 complete pmtp-.!d
lp-:anl?tte: Art Btudlo, Box 445-M, Pasadena,

PAINT BSilgns with lettering nnt.t.e':nu;.
Free literature. Sample alphabet 5c. Dis-
play Letters, Box 28-M, Ft. Hamilton Sta-
tion, Brooklyn, N. ¥.

TRICKE Chalk stunts. Catalog 10ec.
Balda, The Cartoonist. Oshkosh, Wis,

2 LINES 25¢. 2 Lines 35¢. Stamp Works,
Auburn, Nebr,

TYFEWRITERS. DUFLICATORS,
OFFICE DEVICES

EL 38 Electric multigraphs, $75.00

MOD
to §175.00. BM1 Exchange, Chicago,

NEW Remington portable £24.50, Pree
trial. Easy payments, Karl Ruppenthal,
Lawrence, Kansas,

PEN And ink drawings. Let us draw
your advertising and catalogue illustra-
tions, {rom photos, coples or objects. Best
work and fair prices. Heraldic Bmdlw.
1914P Oakdale Avenue, Chicago, Il

TYPEWRITERS, Adder, mimeograph,
multizraph, addressograph. Send for free
lists of machines that will hn}n you at
half price, Pruitt, 28 Pruitt Bldg., Chi-
Cago.

AMATEUR Cartoonistz. Earn cash at
home, mpﬂ.nf ndmtlain; cartoons. Ad-
Bervice, A

NEW $3.75 Automatic adding machine,
Fully guaranteed. Bassett, Box 3J02-A,
Altadena, California,

POPULAR MECHANICS



INCREASE DBusiness now. *“Excello-
graph'* Rotary Stencil Printer reprints
thousands everything you typewrite, hand-
write., draw or frace. Colors. §19.75 to
$44. Terms. Illustrated literature free to
business or professional men, Plittsburgh
Typewriter Supply, Department E-2, Pitts-
burgh, Penna.

FRINTING OUTFITS AND SUFFLIES

INEXPENSIVE 6x) Printing press. De-
tails free. Novelty Shop, Downsville,
Loulsiana. .

PRESSES, Type. cabinets, supplies. Cat-
alogue for stamp. Linceln Press. 220-E
Hartwell, Fall River, Mass,

PRINTING, MULTIGRAFHING, MIMEO-
GREAPHING, GUMMED LABELS

S0c PRINTING Your cholce 100 each bus-
iness letterheads. envelopes, billheads,
statements. business cards. 100 any item
Boo—any 3—%$1,39, all five $1.98 prepaid.
Abar, E34] So. Wood, Chicago.

100 LETTERHEADS And 100 envelopes
$1.00, Reliable Print Shop, 901 East Jef-
ferson, Louiaville, K¥.

HAMMERMILL Letterheads, any color,
envelopes matching: 30 styles type. Free

H?m Woodruffs', 21TA Lewis, Du-

nn

80 MEAT Personal cards 2oc posipald.
Artistic Print SBhop, High Point, N. C.

800 BOND Letterheads prepald $£1.00,
Barjenco, 22f Fox, Worcester. Mass.

1000 BEAUTIFUL Frocessed embossed

iness cards £1.50, list. Hansen, Box 44,
Btation “C.'"" Brooklvn, N. Y.

WHY Pay high printing prices? Photo
offset printing reproduces advertizsing
ellminatin

m'intlmr from your own copy.
typasetting. 1,000 coples (Bl5x11™
33 50, 3.000 £5.50. Request samples, Humr
. Richmond Hill, New York City.
PRIN'I'IHG-—-EW ing, samples, Wess-
ling Press, 352 New York Ave., Jersey City,
New Jorsey.

1.000 3x6 CIRCULARS, 125 Words §1.00.
Lincoln Sales, Box 33, Irwin, Penna.

BUSINESS Cards $£1.00 per thousand
printed. Good guality, Stanton, 344 E
65 8t., New York City.

500, TWO-COLOR Btickers 50c. Lnbela.
Bamples, Cott's, Spickard, Missouri

T MERCHANT 8 Drawings tickets, Flat
Tested, Plan free. 50,000—§18.95. Mer-
chant's Press. Lamond, Towa.

126 815x11 TWENTY Pound bond letter-
hud: 644 envelopes. Both printed

m postpaid. annlll.e 807 West Roose-

velt, Philadelphia.

BEND For free, nr:ntlu b in llst.
Hﬂﬂ!ﬂn Prtg. Co.. 4547 So. “Iﬁa

H'ﬂ'.I.TIEIRA.P‘HED Letters: —Gu.lrnnbud
like typewritten! 300—§1.50; llmt—-t:_
(300 words). General Multigraphing,
North Dearborn. Chicago.

1000 ELEGANT Envelope slips, 200 words,

$1.75; 5000, $3.60, All printing low prices,
BI.I:I'I.DIH ‘Goodprint, burg, Vir-

ginia.
HARVEY Labels. Berea, Ohi Bette
label values. Inmmtlng :amplazlrte 7

THOUSAND; Two color shipping luhtls
4x215—4$1.75; large envelopes—§3.95; sxd
circu lrn-—~l1 50;: advertisineg l::p,rd;l—ﬂ
guantities much cheaper, okwprlnt Mar-
tins Ferry, Ohio. Bamp

1000 BUSINESS Cards, card case, $1.25.
George, West Burke, Vermont.

HAMMERMILL 8'4x11 Letterheads 1000
$21.75.  Bamples. :k,awnn.na. Printing,
Lackawanna, New York.

NEW—100 Midget letterheads printed
I5c postpald, Digest. Linton, Indiana.

2,000 BUSINESS Cards £1.50. 1,000 en=
vel letterhieads, billheads, statements,
£1.75. ne workmanship, Free printing
gamples. United Business Card Co., Fair-
mont. West Virginia,

" 1000 WATERMAREKED B8lixll Letter-
heads $2.45. Envelopes, statements—g81 85,
All printing reasonable. Samples, Mid-
west Printing, Minneapolis.

PRINT Anvthing reasonable. Bamples
free. Hamilton Press, 4341 North Meade,
Chicago,

500 STICKERS, Four lines, 215x%95, 35c,
Outstanding. Gmttt, Splckard, Missourl.

BETTER Grade printing, free trade il-
lustrations. Reasonable, Economic Press,
Leonia, N. J.

5

50 BHEETS, 20 Envelq:ea Ihc d.
Western Stationery, Topeka. Dﬂm

500 4x215 FOUR Line :ummtd a.l‘.lt.k:ru.
25¢. Moritz Printery, S8aginaw, Mich.

250 Bl%xll HEAVY Letterheads or en-
velopes sl 00, Vicks Print, Exeter, N. H.

1000 BOND Letterheads: envelopes,
$1.85. Samples. Vosacek Press, 1634B
Monrge, Chicago.
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PRINTING Cuts made: finest gquality;
zine (line) §1.25, (10 sguare inches): half-

tones: electros: mats: artist: free price
%a.'lf: Riteway, 1465 PP Broadway, New
ork,

WORLD'S Greatest printing equipment
catalog. Send stamp. Bradshaw. 3214-F
Hiron, Chicago,

HAND Presses, type and complete print-
ers supplies, Bend stamp for new 52-page
catalog, P. Peiffer & Company. 6 Colum-
bia St.. Newark. N. J.

BTOCE Cuts to illustrate advertising
and printer matter, Cutalog free
Shinn. 721 Union Street, Indianapoils, Ind,

BARGAINS — Presses, . supnplies,
Send stamp, 150 Harvard, Cambridge,
Mass,

PRINT Your own cards, stationery, cir-
culars, advertizsing. Save money.
rules furnished, Print for others, big prof-
its. Junior outfits $8.25, senlor outfits
£16.55 up. Details free. Kelsey Presses,
H-11, Meriden. Comn, &

lies. Lists Je.

Easy

USED Presses, type, su

INVENTORS—Before disl.:tmimr your in-
vention to anvone send for form **Evidence
of Conception''! "“Schedule of Government
and Attorneys' Fees'" and Instructions.
Sent free. Lancaster, Allwine & 5
411 Bowen Bullding, Washington, D. C,

L. F. RANDOLPH, 302-B Victor Bldg.,
Washington, D, C. Low cost. Book and
information free.

PA.TE‘H'I"E—-—-—TH.:IE marks, Preliminary
advice, book and disclosure form fres, Per-
sonal service. Irving L, MeCathran, 1060
International Blde.. Washington. D. C.
Registered Patent Attorney,

PATENTS. Protect your idea by secur-
ing free ""Proof of Invention' folder. Ex-
ceptional vpersonal servies., Established
1808, E. E. ‘El'roami.n 871 Woodard Blde.,
Washington, Q.

MEXICAN Lei:al matters,

Wm. Cocke,
Amer. Atty., El Paso, Texas.

FOR INVENTORS

INVENTORS. Under the U. 5. patent
laws, & procediite costing less than one
dollar will completely protect wour rlght
to & patent on your invention for a period
of two whole years prm'.-dinw your actuml
patent application. Send §1.00 for com-

plete details, Box 55, West Fnrma Station,
New York City,

PATENT Dr&mnu mnde Portfollo of

na. patent counsel on req U. 8, Dralting
Turnbaugh Serviee, Loysville, Pen gt o B Wnl] E-trert (B
FPATENT ATTORNEYS IH’\TENTDRB—Time counts, Don't delay,

ERIC B. PRIME, Registered Plt-ent- At-
torney, 4123 West Sixteenth Street, Chi-
cago, Personal service. Low fees. Pre=
liminary advice free

PAUL M. KELEIN, M. E., 56 West 4Ind 8t.,
Mew York. 25 vears of successiul service,
Freo information.

PATENT Your idea. Write immediately
for two free books, ““Patent Protection™

and “When and How to Sell an Inven-
tion."" Fully explain many interesting
points to inventors and illustrate impor=

tant meehtniel! principles. With h-non
we also send “Evidence of Invention™

form. Frnmnt service, tal.wnn.hla fees
foriy-two years' experience. k of
delay. Address: Vietor J. E'.'am da En

Registered Patent Attornevs, 561-H Victor
Bullding, Washington, D. C.

PATENTS: Inventors, take first sten to
protect your rights to your invention—
without cost. Write today for free *‘Rec-
ord of Invention™ form and complete In~
structions for making legal disclosure of
invention and establishing date, We also
send 48 page free book. “'Patent Ouide for
the Inventor' telling Importance of prombt
action: how to sell and market your inven-
tion: how to make application for patent,
examples of successful inventions, Also
detalls of how a patent protects yYou: our
reasonable charges for preparing applica-
tions including official drawings and tech-
nical specifications; econfidential search
service to be reasonably certain invention
is patentable: prompt service; striet se-
crecy: plan for you t0 pay in small pay-
ments as application progresses; other
facts you want to know about patent oro-
tection. Send for free book and Record of
Invention form today. See page 17A for
further information. Clarence A. O'Brien,
Registered Patent Attorney. Dept, OGLB,
Adams Building, Washington, D, C.

INVENTOR'S Universal Educator: con-
tains 900 mechanical movements: 50 per-
petunl motions: instruction on procuring
and selling patents and selecting an attor-
ney, ete, Buggests new L Price $1 post-
na.id in U8.A Address Albert E, Diet.ﬂr.h

-B Colorado Blde., Washington,

"IH'EI'.BHTCIR"B Guidnbnﬂl‘." full 1111!;&‘-'
mation about patenting, selling inventions,
free. Patent Attorney-Engineer Frank W.
Ledermann. 154 Nassau Street. New York.

IT'S Wise to secure patent pruta:tlun
but first be certain that your design or
model is practical, Our service to in-
ventors is complete, We guide you salely
every step of the way—I[rom creation of
idea; development of model patent pro-
tection; manufacturi distribution. Gur
large explanatory is free. Write 1
vours today., Crescent Tool Co.. Dent
PM-1, Cincinnati. Ohio.

INVENTORS—Send for
“Patent-Sense.” Information based on 64
vears experienmce. Lacey & Lacey, Dept
5A 6356 F 5t.. Washington, D. C.

PATENTS. Booklet free. Highest refer-
ences, Best results. Prompiness assured.
Watson E. Coleman, Patent Lawyer, 724
Ninth 8t., Washington, D. C.

free booklet

Protect your Idea with a patent. Get 48
page Patent Guide free. No charge for
preliminary information. Write today.
Clarence A, O'Brien, Registered Patent
Attorney. OGlA Adams Building, Wash-
ington, D. C.

SEVERAL New inventions, we recently
developed, have been successfully placed
by us on the market through department
and chain stores. Items manufactured on
cooperative basis. Bubmit vour item for
free estimate and detalls. Patented or un-
patented items handled, proof of disclosure
furnished, We obtain patents through our
assoclated attorney. We specialize in plas-
tics. We design your inventions and ild
models to “put over” vour ideas. Tools,
dies, stampings. Especially interested in
chain store ltems. Write for "'4-Points of
B-ervjoe" bulletin, R. & 5. Engineering

{ Dep 17 EHE 4ind Btreet,

b AF-T),
New York City,

INVENTORS—Rexlstered patent mﬁ;
neer offers a complete patent and sa
service, Est. 1916, Btarck., 331 Wells
Building, Milwaukee,

VENTORS: Profit by vour Invention.
A practical talk to inventors by an ex-
perienced manufacturer. Our Dage
“Mind vs, Matter” malled upon
receipt of 2bc. Rex Engineering Co.. Cin-
cinnati, Ohio, Dept. D.

INVENTING Taught at your home by
Trofimoy Bechool of Inventive Practice,
Hanna Rd.. Willoughby. Ohio.

INVENTORS: "“Making Inventions Pay'
our 32-page illustrated book mailed abso-
lutely free. Crescent Tool Co., Dept. ZS,
Cincinnati, Ohlo.

BELL Your invention, get results. Write
Walter Kreuzer, Edwardsville, Illinois.

WE Locate buvers meritorious patented,
tnpatented inventions. If will sell. reply
Immediately. Descriptive booklet,., refer-
ences, free. Invention Reporter, bA-11236
South Fairfleld, Chicago.

CASH For praclical ideas and m.i'ﬂl-
tions. Stamp appreciated. Mr. Ball
AB-B441 Pleasant, Chicago,

INVENTORS—Send for T2-page book on
tents. Reasonable terms. Gmuiuntluu
H.I.I:n:mul‘. to inventers. L. Randalph,
Jlﬁt.emd Patent Attorney, !M E Viector
Washington, D. C.

I SELL Patents. Established in 1800
Charles A, Beott, T7T3PM Garson Ave.,
Rochester, M. Y

HAVE You & sound, practical Invention
for sale. patented or unpatented? If so.
write Chartered Institute of American In-
ventors, Dept. 4-A, Washington, D, C.

INVENTIONS WANTED

INVENTORS. We need a device to mix
oleomargarine, a special d:l.lu-u}u.l:

already invented,
vention, Camco Building, Grand Rapids,
Michigan.

3TA



MAKE Your inventions pav. We help
vou. 36 vear old Orm offers complete serv=
joes, free estimates, Ample facilities re-
rardless size of invention. Btampings. meot-
al specialties, dies. models. elc. Catalog
siving “inside’’ Information free. Cres-
~pat Tool Co.. Dent. W. Cincinnati. Ohio.

WANTED—Meritorious patented. unpat-
~nted inventioms. Booklet. relerences,
‘ree. Invention Reporter, 5B11236 South
Tairfield. Chicaga. =

INVENTION Finance Magazine. B0-G
Wall Street. New York, Important par-
ticulars free.

CASH For inventions—Patented or un-
patented, Stamp appreciated. Mr. Ball,
A-9441 Pleasant. Chicago.

BMALL Inventions wanted by manufac-
turers. I'll help ¥ou sell your invention.
Write for free circolar,  Stanley Hull,
TAIN-K Euclid Avenue, Cleveland. Ohlo

BIMPLE, Practical inventions wanted by
manufacturers, patented or unpatented.
Far information write Chartered Institute
of American Inventors, Dept. 4-D, Wash-
ington, D, C.

PATENTS FOR SALE

AIR n:'undit.iumnx davice, new, different.
Sell, rovalty, financial connections.
Andersen, 435 WMF__EPRR‘P Dallas, Texas.

PATENT HNo. Very effcient
weeder. Positively new princlple.  H.
Woodrefl, Cherry Lane. N, ©. =

..!.‘I'I'ENTIT}N Auto  steering  wheel
miprs. New left and right directional gig-
nal with automatic neutralizer moulded in

wheel. Simpls econstruction, Patented
T8 A and Canada, A. E. L., 2032 No.
T.aCrozse Ave . Chicago. Ilinois.

FOR Bale. outright or rovalty. Elevating
foldable table, usable in any style of R.R.
cgach. Other p glsa. Serviesabls for
lunches, ¢ards, ete. Fit In any place
Patent applied for. B. E. Jones. Box 526,
Grand Coulee, Wash.

PAPER ﬂnleld to pratect face while dry-
ing halr. Every beauty shop a prospect.
Possibility of nsing millions. Patent pend-
‘ng. Rovalty basis preferred. Mayre Daily
Livingston, Oxnard, California,

GLOBE: Colla 1b]-:- interesting, edu-
cational, Pafent 2,153,053 for sale, Smith,
G414 Oreenwood. Emttlﬁ Washington.

FLEXTBLE Collar clasp. Cannot slip.
MeGowan, 1834 Christian, Philadelphin,
Pennsvlvania.

COMB: Bmoothes hair as
Patented, Geo, Bwanow, 5566 W,
Mew York Oity,

PATENTED Coin-testing device for coin-
controlled mechaniam. Details, Doherty,
4816 46th, Woodside, M. ¥, s

INK Bottle stopper, Cannot spill, O'L
fers great market. Investigate. Inventor,

you comb,
131 EI:

Box 401, Shenorock., New York.

SBAFETY Razor handle may be turned to
various angles. Facilitates shaving, Pat-
cnt No. 21500586, Samuel PFerich, 3664
Georgin Bt Gary. Indlane.

500 INVENTIONS Described with selling
vlan 1bc. Write Patentee BSystem, S44d

HAH‘I]‘FA.GT‘I]‘R.ERB For free in.in-rmn.-—
tion latest inventions your line manufac-
tyre, write: Invention Reporter, 5C-112386
S0, Falrfield, Chicago,

EFELL Your patent through a small class-
ified ad in Popular Mechaniecs. Many in-
ventors have found buvers In this way.
Ask me for pmol'—: 1] gladly send It to you,

F. W. Johnson, Manager Classified Adver-
tlnms. 200 E. Dumiu- Bt.. Chicago.

MANUFACTURING

MANUFACTURING All Ekinds. tools,
Mew Inventions. casting moulds. $358
stamping press. Banm's Metal Specialties,
Kansas City. Mao.

INVENTIONS Developed and manufac-
tured. Bend us vour ideas. Model Engi-
neering, Osgood. Indiana.

DIEE .Stampings. screw machine prod-
ucts, speclalties. Porsberg Engineering,
Northfield, Ohio,

IMVENTIONS — Manufactured in any
guantity at low cost by old-established rep-
utable company. No branches anywhere.
Btampinga. metal specialties. dies, models,
ete, Pree estimates. Free catalog. Cres-
cent Tool Co., Dent. XB, Cincinnati. Ohio.

MANUFACTURING. Any material, any
%unnmr inventions developed, Milburn,
urlington. Kentucky.

38A

INVENTIONS Manufectured by an ex-
pertenced company, in any gquantity at low
cost, Metal specialfies, novelties, stamp-
ingz, dies, and models. Free estimates,
Our booklet “Mind vs. Matter'' sent upon
recelpt of 25¢. Rex Engineering Co.. Cin-
cinnati, Ohlo, Dept. C.

MODELS AND MODEL SUPFPLIES

RACECAR—KIt 35¢ postpaid. five differ-
ent £1.00 postpaid. Orange Hobbies. 174
Main., Orange, N, J.

GOOD Working models with eve apneal.
We have spent 38 vears developing ldeas
into practical working models! Leét us help
voul Free catalog, Crescent Tool
Dent. ¥-8A, Cincinnati. Ohio.

ENGINE Catalogue castings. supolies,
25¢.  Howardeo, A-241T7 North Ashiand,
Chicago.

WONDERFUL Stenm models. - 1 ?
inch scale locomotives made to order. 33
inch locomotive castings and blue prints,
Canfield Meodel Engineering, 532 Canfield
Ave , Brideeport, Conn.

POWER Models., Electric railways,
steam locomotives. steam and gasoline en-
gines. all accessories, metals, tools. 84

?a catalog 35¢c. Chas, Cole, Venturs,

TEMALL Enzmeﬁ. castings, steam, gEAsS0-
line, accessories. Electric burner boilers

to suft. Model Engines, 10631 Mo, Ard-
more Ave.. Hollvwood, Calif,

CARVED Hull ship madel kits. Bhip
and yacht model fittlngs: model yachib
salls, Illustrated catalog 20c. A, J. Fish-
er, 1002-M Etowah Ave., Roval Oak, Mich,

MODELE—Pracucal  models  put  over
vour fdeas. We develop models from the
crude to ect working devices, Your
idea might have la commercinl value,

Bervicea confldenti Bank references.
Registered graduate cpgineers at  your
service, Send 25¢ for our 68 page booklet
“Mind vs. Matter.”* Hex Engineering ©o.,
Cincinnatl, Ohio, Dept. B,

HOME CEAFTSMEN

1 LAWN Ornament patterns 25c. Other
patterns: 157 -20" high: Duteh gir]l. Dutch
bay, pirate, bull terrier, Mexican girl,
Mexican bus. dwarf, penguin, fower mirl,
ide each: 3 for 25c. 25 novelty patterns
Z0c. AN 58 full size patterns 51,00 post-
pajd. Strother, Box 383-BG, Belington,
Wrest Virginla.

NEW Profitable wood npovelty, Old fash-
fon farm-pump and trough cigarette dis-
DETSET. bodies netion, utility and at-
tractiveness, Plans Bdg coin Gordon
Eeed, Thomaston, Madne.

LAWNMOWER. E]ﬂ:trh: use present
mower, Inexpensive, efficient. easy to
build. Complete, illustrated plans 50c coln,
Designer. 8443 Curzon, Cincinnati.

SEA Shells—Make novelties | f-nr “big prof-
its. Over 200 assorfed shells 50c. J. An-
dersen, 77680 N, W. 89th Ave,, Miami. Fla.

PLANS For 10 different wood noveltles
2‘.’-1:,' Jepson, 95 Liberty Ave.. Belleville

PL&BTIGS Bheets, rods, tubes. Walter
B I‘t:.la-.;h § 19th Morthwest, Washington,

20 NOVELTY Patterns, 25e¢. 15 lawn or-
nament patterns, 20c.  Wayne Gorman,
Box 1272-N. Amarillo, Texas.

GET Free lenthercraft mstrueuuu pam-
phlets, weices of lenthers, rojects,
Make exira money. Beautiful ulﬂ.s, Lenath-
er samples Be. lder pany. 1038
Crosby. Dept, TF, Chicago. Illinols,

SOMETHING New to bulld. Gultars.
Make your own., Complete kit of parts
ready to assemble. Illustrated instrue-
tions. Simple, easy, Satisfaction guaran-
teed. Only §4.50. Write [or free circular,
Hooster Guitarist. Rosedale, Ind.

MEXICAN Wood novelties easily mode!
30 patterns complete  instructions 30c.
Mexican Arts, Crafts, Eagle Pass, Texas.

BQUAREENOTTERS! Make belts. hand-
bags. etec, Quality cord samples with cat-
alog, free. Beginners . cataloe and
samples, 10c. Bpecial! Regular $1 book
with 50¢ hcginnrrs outdflt, all for 1. P, C.
Herwig Co. J-23, 121 Sands 8t.,
Brooklyn, N’ =

‘rJ‘ENE'TIAH E*inds supplies. machinery,
wholesale catalog 10c. Manufacturing
booklet 81.00. Roberta, Box 260, Glovers-
ville. New York.

SPARE Time money, There's a big de-
mand for hand tooled articles ¥ou can
make with Easco Leathercrafl sets. Com-
plete outfit including tools, leather, pat-
terns and accessories with Tull instrue-
tions. only $2.00, Buy at voour local de-
partment slores or order direct and pay
postman upon delivery. £2.50 outside U, B.
Send 10c for latest handbook and catalom.
E. A. swert. Company, Dept. A-36, Bing-
hamton, N. ¥

WCIC}D"-\-W{K:IN‘G Power tools — Make
them wvourzelf. Lathe, rcroll saw, saw ta-
ble, drill press. portable sander, bandsaw,
motorized plane. Complete plans and in-
struction book—all for only 25c. Popular
Mechanics, 200 E, Oniario Strest, Chicago.

OLD GOLD, WATCHES, JEWELRY,
FRECIOUS STONES

ACFATES., Fossil woods, three pounds
$1.25 postpaid. Jay Ransom, Aberdeen,
Wash. o i e A e

WATCHMAKERS'  Materials — Tools,
watches, jewelry, Bought. sold, exchanged.
Best prices for old gold, diamonds, Ben
Sraal Company, § South Wabash, Chicago.

WATOHES—Hamilton, Elgin, Waltham,
Bulova start at 2275, Postal brines free
iilustrated catalog, Quaker City Jewelry
Company, Wholesale Jewelers, N, 'W. Cor,
Bth and Wa.mut. Sts.. Philadelphia. Pennpa,
Dent. “R'

GEMS., Agates, minerals. Bparkling
genuine cut sapphires, zireons. fireopals
£1.00 each: all 3 for $2.50. 20 rough gem-
stones  §1.00. 6 polished mineral speci-
mens $2.00. Free pricelist. Hill, Route 7,
Salem, Ovregon,

ELGIN. Waltham watches §$3.50. Make
blg monev. Bend for free watch and jew-
elry catalog. Plymouth Jewelry Exchange,
163-M Canal 8t., New York.

WRIST Wntcn straps—transiucent glass,
fiexible, washable, Send widih, color de-
gired. Price Tic.  Mailed prepald sany-
where., Flexobilt, 537 - 3rd Aveniue., New
York. N. Y.

FINE Diamonds at out-of-pawn prices.
Linuidation of unredeemed loan pledges
offers opportunity to secure beautiful gen-
uine diamonds at prices far less than ac-
timl cost. 1% carat ]a.di!s dlamond ring
with six side dimmonds $44.50. 35 carat
ladies" Il:llue white diamond ring §71. One

carat diamond enmement Tl
with six zide diamonds $94.80, One ca
man's blue white diamond ring $84.75.

Shipped free for Inspection and appraisal
to any bank or express agency. Send I
free lst. comulete deseriptions, hund

of zdditional offerin Lioyd J. Bu
President. Prudential Lozn mu-nituuu.
innbmlcm 133-A North Clark 8t.. Chi-

AMERIG.'.N Made wrist walches with
jeweled movements, Handsome modern
designed cases—money back guarantee,
geﬂléll IIIE;& Intruauct.ﬂrr iIl‘l:d!l'er €640,

nd for cirenlar . Davis Company,
80 East 209th Street. Brooklyn, M. ¥,

WﬁTﬂ‘HMﬁKEﬂRﬂ- Tools, AU
Watch parts. Lowest prices, Write
price list 43. Dean Company. 87 Nassau
8i.. New York.

BULOVA, Gruen, Hamilton, Elgi ; Wa.lu
tham wrist and pocket watches for ladi
and gents. Pozitively lowest -hn!ﬂ.ﬂ,ln
prices, 1941 styles now available, Write
for Iree money making wholesale cata=
logue, Norman Rosen, Wholesnle Jeweler,
Dept. P.M., B0l Sansom Street, Philadel-

phia. Penna.

5000 REBUILT Wnlmml Free cal a
—Diamonds, ﬁw tM postage).
g:_: Ya-:k a Bowery, Dept. H.

M]BTRALL&‘E Lovely opals. Illustrated
catalogue free. Good selection $5.00. Nor-
man Seward. Melbourne, Australia,

HIGHEST Prices for old gold—Mail your
teeth, watches, jewelry. 100% full cash
value mailed day shipment recelved. Bat-
islaction guaranteed or articles cheerfu
returned. Information free. Chicago Gaol
Smelting Company, 300-P Champlain
Bullding. Chicaga,

GOLD £35 Ounce. Bhip old gold teeth,
crowns, jewelry, ﬂt:hu—-rmlw cazh by
return mail. Batisfaction guaran Free
information, Dr. Weisberg's Gnld Refin-
JI:I!F Co., 1500-Q Hennepin, Minneapolis,

R

TORACCOD

80 PATTERNS, 20 Lawn ornaments, 20
silhouette., 20 novelties, 30 lawn orna-
ments, 30¢ each set. all for $1.00. Mod-
ern Weodcralt, Saginaw, Mich.

GUARANTEED: Clgarette, pipe or
chewing 5 Ibs, $1.00, ten, 31.756. Pay when
received. Pipe and box cigars free. Reem
Tobacco Co,. Paducah, Ey.

POPULAE MECHANICS



FOR EALE—MISCELLANEOUS

RECLAIMED Army goods bargains, new
and used merchandise. Pants 5c, army
shirts 35c. Free catalogue.  Atlantic Sales,
6A Suffolk, New York City,

GARAGE And business for =ale. On
route T3, Ply. Iranchise. Wm. C. Haas,
Beck Co,, Oley, Penna.

WANTED—MISCELLANEOUS

CASH Pald for novelty ldeas of wood. if
pecepted, selling through 5 and 10 stores.
H & L Manufacturing Company, 4507 Man-

WILL Buy ¥our unused United States
stamps., Small discount. What have you?
Mint Sheet Brokerage Co., 418 Caxton
Bullding. Cleveland. Ohlo

CASH For used microscopes, binoculars,
slide rules, drawing sets, scientifie instru-
ments, tools, cameras. Satisfaction guar-
anteed or shipment returned. Elman’s,
163 Madison, Chicago,

PERSONAL

_BPEECH Impediments corrected. New,
simple method. home treatment. Practi=
cil, proven. Write for information to
Correction, Room 2501, 110 West 40th,
MNew York.

HAY-FEVER Quick relief. New discov-
ery effectively prevents sufTering without
medicine or injectlons. Detabls 3¢, Prove
it vourself. Clarke Research, 383 North-
east T6th Btreet, Miamil, Fla,

IMPROVE Your genernl physical eondi-
tion. Feel lots better. Send 3c stamp for
complete particulars, Health Club, 355
Imperial, Youngstown, Ohio.

MEXICAN-AMERICAN Law practice,
Wm. Cocke. Amer. Atty.. ElPaso. Texas.

WIN Prige money: Booklet—''Succesaful
Contesting’'—shows how. 10¢ postpaid.
Bulletin listing $100.000.00 prizes included.
World Publishers, 4515-B Cottage Grove,
Chicago,

BETTER Eyesight. without glasses. Ap=-
paratus. seven  exercizes. eomplete £1.00,
Evesight Improvement, Hamilton, Ohia.

HOW To conguer worry: follow a few
simple rules a end the habit: be hap-
pier, healthier, Information free. HKen-
E‘I:Em Weyand, 20 Hancock St.. Boston,

ASE.

HANDWRITING Reveals much. Lel me
read vours. Interesting, Helpful., (Don't
tvpe.) 26¢ cain, plus postage. Write Lo-
ﬂarj Lockette, 35 Waverly, Red PBank,

POSITIONS Abroad—A survey of world
conditions as related to Americans seeking
foreign jobs, If interested write Julius,
Amarillo, Texas.

MISCELLANEOQOUS

LAW Blanks protect you.
wills. partnership agreements. £1.00 each.
Walter Traylor, Perth Amboy, New Jersey.

COIN Envelopes—215%315" kraft. Spe-
clal 135 postpaid 268e. MeoGraw, Box 738

Contracts,

Milwaukee, Wis,

PRACTICAL Information for Lregsure
%.{erm' Wyaa, 10415 Frencls, St Joseph,

0.

PHOTOGRAPHS ©Of Hawail, Lowest
prices. Also curios. souvenirs. Sample of

plctures 25c. List 10c, E. W. Mewton, Box
162, Honolulu, Hawali,

RECEIVE Glgantle malls, magazines.
Your name in numerous mailing lists 10c.
Ben Howard, 396 Broadway, New York.

GDOD Eyesight without glasses. HNo
drugs. New treatment. A. E., Jacobson,
Upszala, Minnesota,

MEN—BIg zaving on shoes. Buy dirset
from factory. New corrective arch fea-
tures., Send size and width from old shoe,

$3.50 pair, Churchill-Alden Co., Brock-
lon. Mass, =1

AMAZING, Abrasive-stropper.  250.000
delighted. Blade lasts months, Konstant,
speedy, comfort. Free booklet. Bell-o,

Gardner, Mass.
available. }

MAKE Money bullding bird houses.
Great demand. Complete plans and in-
struction book 252, Popular Mechanles,
200 East Ontario, {.‘.‘h_lgg._gu.l

FOUNTAIN Pens: limited number, $5 00
value. $2.00 postpaid, any address. Beau-
tiful peneil to mateh free with each pen,
Lifetime guarantee. Specifly ladies' or
gentlemen's style, American Pen Co,,
12504 Jefferson East, Detroit, Michigan

SENSATIONAL! New pencil writes four
colors simultaneously—I10c, Doctor's book
of private infermation—I10c, 100 shaves
per blade—outfit 26c. Prudential, 331-T
Hopkinson, Brooklyn, New York.

{County distributorships

BAMBOOZLE Bellvlaughs! Bargains!
Bonuses! 10¢. Reporter's, photographer’s
preas badee! Fool friends: authentic look-
ing. 15c. Bartels', 326-F West 40th. New
York Citv,

ELECTRICQ Lawn mowers. 18" cut G.E.
motors—belt drive to reel—non teaction—
907 less effort £25.00, Box 308, Michigan
City, Ind.

MAIL Order business course shows you
how to make money, spare or fulltime.
Teaches professional mail order techniaue
—not peony-catching schemes., Free de-
tails, Melson Company. 500 Bherman,
Dept. 408-G, Chicago, =

TATTOOING And engraving machines,
New low prices. List free, Jensen, 412
South Main Street, Los Angeles,

DRAFTSMAN'S Block lettering guide
five sizes from 15" to 5, . tWo pens and
instructions, 35¢ postpaid. Engineering
Instruments, 192 N .Clark, Chicago.

STANDARD Electric lamp Inseet killer
£2.00 up. Literature free, BSauer Bros.,
San Leandro, Calif,

TATTOOING Made easy! We furnish
outfits. colors. designs, tattoo removers,
complete instructions. Pree literature.
Tatuco, 651 Bouth Btate, Chicago.

COATS Of arms and crests, ecorrectly
painted in eolors or black and white, from
heraldic description or furnished copy.
£10.00 and up. Highest grade work. Her-
aldic Studiocs, 1914P Oakdale Avenue, Chi-
cago, IIL

TATTOOING Outfits, supplies, [llus-
trated list free. Percy Waters., Anniston,
Alabama.

I WANT To send you proof of the won-
derful pulling power of Popular Mechanies
Magazine's classified pages. What's your
proposition? Write me today., F. W. -
son, Manager Classified Advertising, 200
E. Ontario 8t., Chicago, Ill.

BUCHSTEIN’S FIBRE LIMB 1 giﬂl’t}
Soothing tostump, cool, light, strong, -
Correet fit. Braces for all %]

defarmities,
D. BEUCHSTEIN CO.
£I0 3rd Ave. Sonth, Minmeapalis, Minn.

Falr terms. £

ENG

anid I
wrlie spinre time,
sional Pen Point and
wrltten, Wrate loday,

441 Ridge Building

Wrlie for our New Froo
eovne b Good T

THE TAMBLYMN SCHOOQL OF PENMAMNSHIP

UF DA CERTIF

—or Ambitious Young Men! FIT YOURSELF
Quickly at Home for Good-Paying

‘2, CONSTRUCTION JOBS

on Public. Works,
Linos, Buildings, Hridges, sic.. as Superin-
tendent, foréman, estimator, eic. Practieal

Sewer-Water-Gas  Pipe

course. Fitd onginetr or beginner for work
M oput on & joli. « -

VEL-TRANSIT INSTRUMENT FURNISHED Students.
RENTS Himn-rg AWARDED TO GRADUATES.

Write for Free Booklel.
COMSTRUCTION ENGINEERS SERVICE,

Box 2182-P, Atlanta, Ga.

Kansas City. Mo.

MAKE MONEY! r

f

WRITE NOW :
Dept. MC., 2154 N. 52nd St.,

THIS COURSE
-m! seeg LT LEADS |
= EMIL

Milwaukee, Wis.

TELLS HOW! |
0 EALTHE
KNOFF .

HEMPHILL

All communications concerning enrcllment in any of the Hemphill
be sonl o one of the lollowing addresses:

41-26 Queens Blvd., L. L. C.
« + » 2014 Larrabee Streel Train to he an Artist and become your °‘own Dhoss
417 Monroe Avenue L lend methd ir
2120 San Femando Road

1363 Granville 5t
r-----------ﬂ

HEMPHILL DIESEL SCHOOLS {use nearest address)
| * Please send dola on your Diesel courses, also free copy

Dhesal Counias ahou

NEW YOREK
CHICAGO

B cf illustrated booklel "March of Diesel.”

DIESEL
CHOOLS

I has

FREE B

e an ARTISTS

Learn at home in your spare time

[ haTs B |
all  condfsim

fods

00K gives details!

S0 Puar
g womeen of all - @ges
. CARTOOMNING, 2

&, 'Trs 1 Artlsts are

fned I
TTAT

todny. 4

1

u Hame Age. = Washington School of Ark, Studia 1270 i
B i 3 115—15¢h §t., M. W., Washington, D. C. i
Street Yes! 1 am Interestend In learning to draw, Please s me i

. ‘ Inforpsation In your Free Book, “"Art for Pleasure and FProfit, i
City— : Naime Mgt

| B B N N N K : B [ Addrses -1

Also Diesel coursa in Sponish for Lolln American I Cliy Siale I

students. Wrile for informaolion and lerms. s i et s B e N e e e ]
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but here is one worry you can avoid

When Uncle Jake and family move in for a
spell, you've got to grin and bear it; nobody
has ever figured out a way to solve the kin
folk problem.

But there’s one problem we bave solved
for you—the problem of chassis lubrication.

You'll have perfect Peace Of Mind about
the sweet running condition of your car,
if you let us Marfak it every 1,000 miles.

Marfak is Texaco’s 40-point Lubrica-
tion Service.

Every point from fan belt to rear end

that should be checked, is checked.

And at every vital friction point we use
a lubricant so tough it lasts twice as long
as ordinary grease,

The name of this lubricant is Marfak, from
which the full service takes its name, Drive
in and let us Marfak your car.

TEXACO DEALERS INVITE YOU TO tune in the TEXACO
STAR THEATRE — A full hour of all-star entertain-
ment—Every Wednesday night—Columbia Network
—9:00 ED.T,,8:00 E.S.T., 8:00C.D.T., 7:00 C5.T,,
6:00 M.S.T., 5:00 P.S.T.

TEXACO'S 40-POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS

40A
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SHARPSH@TING

at the

ATOM

By Dr.E.U.Condon

Associate Director, Westing-
lwu Research Laboratories

za.n@'ﬂuﬁ(}% -
universities and'in

at least one large indus-
trial laboratory are busy
smashing the atom. Why?
What for? And just what
does it mean to smash the
atom? Andhowisitdone?

Ten years ago we did
not even know what basic
parts made up an atom.
Chemists knew that all
matter was made of some
ninety chemically distinct
kinds of atoms. Physicists
knew these atoms were
made of eleetrified parti-
cles; that there was a
heavy central part, called
the nucleus and charged
positively, surrounded by
little particles of negative
electricity, called elec-
trons. Different elements
are known to be made of
atoms which differ with
regard to the number of
electrons in the atom.
Thus the hydrogen atom

Dr. John A. Hipple, Jr., aszem-
bles vacuum tube i
mass spectrometer
sort molecules and at
entizsts may have defindte target
at which to direct “bullets™ of
ateom-smashing machines
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containg one electron, the iron
atom contains twenty-six, the lead
atom eighty-two, the list ending
with the uranium atom having
ninety-two electrons,

Eight years ago a new funda-
mental building block of matter
was discovered, the neutron. It
was given this name since it is
electrically neutral. It has about
the same mass or v.'uight as a sin-
gle hydrogen atom. It is now
known that the ecentral heavy nu-
cleus of all atoms (except the sim-
plest, hydrogen) is a little aggre-
gate of protons and neutrons stuck
together., The proton is the small-
est unit of positive electricity we
know—having the same electric
charge as an electron, but weigh-
ing 1840 times as much. We are

>

[ PRESSURE ELECTROSTATIC GENERATOR

(5] Z,M?/

Above, assembling porcelain insulating columns which sup- |
port gilant electrode at tep of zixty-five foot "atom-smash-
er." Below, Dr. William H. Wells measuring veltage of
guant machine with electroscope. This instrument calibrates
veltagé by meusuring gamma rays emitted by Auorine under
bombardment Er_v profons, the hearts of hy.ﬂrog’en. ng."l.t,
details of Westinghouse atom bombarding machine

now quite sure that all matter is
made up of these three things:
Electrons, negatively charged,
small weight: protons, same
charge, 1840 times electron weight;
neutrons, no electrie charge, about
same weight as proton.

2 ' - POPULAR MECHANICS



We also know from the many
researches done before 1930 a
great deal about the behavior of
the electrons outside the nucleus.
The problem which confronts the
Yatom-smasher” is to find out how
the protons and neutrons hang to-
gether inside the tiny nucleus.

Atoms are so small that in solid
bodies they run about one hun-
dred million to the inch. The nu-
cleus of an atom is a little central
speck ten thousand times smaller.
But here there reside extremely
great forces—much stronger forces
than eleetrical forces, foreces which
seem not to be electrical in nature,
but of an altogether different type
not known before. They attract
the particles of the nucleus tightly
together but become extremely
weak as soon as a particle gets a
little way out of the nucleus. They
are called short-range forces, in
comtrast to electrieal forees which
act over large distances, even

Top, seement of forty-foot vecuum tube which,
when completely exhousted, contains only one
seven-hundred-and-sixty-millionths as many air
molecules as are in normal atmosphere. Center,
Bottom, adjusting target
Nichel-gize
targelts of elements are placed in holder to be
bombarded with sub-atomic particles traveling
between 30,000,000 and 100,000,000 miles an hour

testing tube for leaks.
holder at botfom of vacuum twuhe.
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Left, screwdriver held in
space by magnetic lines of
foree radiating from mass
spectrometer. Below, cham-
ber used in studying or pho=-
tographing sub-atomic colli-
sions. Below, left, sheich
shows paths followed by
particles of three different
masses in maoss spectrome-
ter (spectrograph). Heawvi-
est particles trovel slowest,
so follow inside “track.”™
Bottom, section of giant
vacuum tube

though these, too, get weak as the distance
between charged particles is increased.
These forces make the atoms such very
stable things that all the centuries-long ef-
forts of alchemists of the Middle Ages down
to those of modern chemists failed to
change one kind into another. Men spent
centuries trying to change lead into gold—
they failed in that but their efforts created
the science of chemistry of inestimably
greater value to human life than if all the
lead in the world were turned to gold.
Nowadays we are not so
sure just how life can be

]‘|I made better through appli-
cation of the new knowledge
coming from the smashing
of atoms, but we know that
knowledge of such funda-
mental importance is sure to
find some important use. Already we see
indications of uses of the new knowledge.
We now know how to prepare radioactive
forms of nearly every kind of atom. That
is, one can make phosphorus, or iron, or
sodium, or almost any other substance, in
a form which has properties like natural
radium. These atoms have too much en-
ergy to be stable and so after a time they
get rid of it by shooting out a high-speed
electron, or perhaps a very penetrating
X-ray. These new artificial radioactive
substances are not merely substitutes for
radium—they have special properties of
their own which enable us to go beyond
radium in using them in medicine. For ex-
ample, radio-phosphorus can be taken di-

4 POPULAR MECHANICS
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" rectly into the body, as a phosphate drink,
_* The radiations it emits are known to have
a beneficial effect in the treatment of leu-
kemia, a cancerous disease of the white

“blood cells. It would be fatal to give pa-,
tients a similar radium treatment. -

Radioactive atoms can be used as trac-
ers. If we want to trace what happens to
«a particular element in our food its course

- in the body can be followed with an elec-"</
trical detecting apparatus because of the

, radium-like rays it sends out. This can be

- done while using such minute amounts

‘that there is no effect whatever produced

in the living cells by the radioactivity. _

Already valuable things are being learnec
.about the thyroid gland by using radio-
iodine at the University of California, and
about anemia by using radio-iron at the
University of Rochester,

. To smash an atom really means to pro-
*duce some violent rearrangement in the
liny central nucleus, perhaps knocking out
-~some of its parts. This is a lot harder than
merely to knock loose some of the outec

electrons—this happens quite easily ané.;)

. goes on, for example, in every neon adver-

. tising sign. Since the forces holding the

-.nucleus together are so very strong it is
"necessary to hit it very hard. This is don

. by striking with some tiny atomic projec-
Jtile like the proton, which has been goiten
up to great speed artificially with high-
voltage apparatus.

There are two main types of apparatus
~ used for getting projectile protons up to
.speed. One is the cyclotron, for the inven-

_ tion of which Prof, E, O, Laernce of the

“ Unﬂrersutmuf#a]ﬁum:amemad- the 1939

“Nobel Prize in Physies. The other is the

« belt-type electrostatic generator developed

" by Prof. R. J. Van de Graaf of Massachu-

*® cetts Institute of Technology. Both types

have their respective advantages and dis-

advantages so they are more complemen-

« **ary than competitive. The equipment of

the Westinghouse Research Laboratories
is of the latter type.

In it an electrode is insulated on a tower

of porcelain bushings in the center of a
large tank of compressed air and is charged
* up by bringing electricity to it on a rapidly
* running belt. Its voltage builds up until a
-spark passes somewhere. Without pump-
"ing up the tank it goes to one and three-
_ tenths million volts, and when the air pres-
sure is about sixty pounds per square inch
{Continued to page 143A)
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A]E/! s/cle Folds in Two Parts
A‘ibel;nblll){, without Tools
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Top, assembling two halves with special joint and
wing nuts; below, the two parts folded for carrying

Held together by a patented joint and
wing nuts, a folding bicycle for holiday
jaunts can be stowed away compactly in
the trunk of an automobile. Lacking the
usual horizontal erossbar, it has adjustable
seat and handle bars so that one model ac-
commodates man, woman or child, and the
bar connecting front and rear sections
comes apart for packing. It takes but fif-
teen seconds to fold up or assemble the
bieycle, no tools being required. The han-
dle bars also fold to the width of the bicy- e
cle. Besides its use on auto trips, it may be
carried on small vachts for land excur-
sions, and operators of truck fleets may
stow the bike on trucks for emergency uses. »

STeng

“fv

@ More than ninety-three per cent of the
drivers in fatal automobile accidents in
1939 were men, less than seven per cent - e
were women—but there is no way to de- o
termine the total mileage rolled up in a

ea by men anE women E;]Ewers @

"“'-.i ! -



Portable Typewriter Table
_ Folds into Carrying Case

Standing on three well braced legs, typewriter case becomes
table when opened. Circle, legs being folded under cover, f

For the busy traveler who wants his of-
fice wherever he hangs his hat, there is a
combination typewriter carrying case and
table. Folded under a second cover are
legs, permanently fastened and adjustable
for height, that open into a sturdy tripod
to support the typewriter. Ample space is
provided for holding papers, and when
closed the case contains a compartment to
store finished work.

"( qilectric Jolt Puts Fish to Sleep
for Handling at Hatchery

Shock treatment is the latest method of
putting fish to sleep so that they may be
handled without harm at fisheries. A 110-
volt jolt from the nearest electrie-light
ﬁccket has an anes

e C.

.1 e -/

Cl 1,1.1

Liﬂ, SCrEENns Unro -r t;-’cat.!ur

L o )

and while they are in a stu;mr%
they can be counted, wEIghed,
tagged or subjected to any nther )=
treatment and then returned to
the water apparently without ill
effects. Two wire~cloth scr

are placed, two feet apart, in the
hatchery trough and each is con-
nected to a wire from the electric
circuit. A 110-volt shock for fiv

to seven seconds stunned eighty
eight six-inch brook trout for
about two minutes. The method
has been applied also to taking a
fish census in a stream, blocking)
off a section of the stream with ™
seines and then moving a portablee™

electrode up and down. <
A
Y3 T

Window with Roll Screen,

Swings for Washing
Screen frames are eliminate%

from house windows by a patent
ed window and roller screen com-
bination. When the window is
opened at the top or bottom, a
screen appears automatically to fill
the opening; it winds out of sight
on a concealed roller when you
close the window. Thus none of
the daylight is cut off by the
screen while the window remains
shut. Its reversible feature per-
mits the sash to be turned “inside
out” for easy washing of msn:le‘i

and oufside 1rfi:.5,s ﬂ
J_g { ?‘ - [J!... ) 1

iy

>

pace oz windows open.

Turning window, right, for washing glass from inside

eticeffect on the fish,
At I ATy F



Spirals

| REVOLVING ARM GUIDES
—| WIRL AS IT WRAPS

IRE RUNNING TO
HEEL iN CENTER
OF FIELD

ol STEERING ARNA
'} houdDs -TRACTOR
i -OM SMRAL- COURSE

el 2T T
S

Riding a tractor
day after day, plow-
ing and planting row
after rowaround his
fields, didn’t appeal
to a young agricul-
tural eollege gradu-
ate so he invented
an easier way. A
driverless tractor
now circles his
fields, preparing the
soil and planting the
crops in diminishing
spiral rows like the
grooves on a pho-
nograph record.
The inventive farmer is F

rank W. Andrew
of Palmyra, Ill. In a rectangular field of

eighty=eighl acres’ his largest plot is a
six and three-tenths-acre circle of corn.
The tractor traveled eight miles in circles
to plant one plot. In the “erevices” between
circular plots, soybeans were planted. To

-

[
Scale model of the amphibian spéed

JULY, 1940
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hoat, on exhibit at Miami; by swinging
i its wheels down to the ground it becomes a sport-type automobile

R ey f%a Fa -

WIRE ATTACHED TO FROMT
OF TRACTOR STEERS ITIN
DIMINISHING SPIRALS

WIHE
¢ H.F'-‘}JEN MG
TRACTOR

Above iz the tracter with steer-
ing arm controlled by cable as
it winds around fixed wheel.
Left, aerial map of circular plots

guide the pilotless tractor,
a barrel or fixed wheel is
staked at the center of the
field, and around it winds
a cable attached to a
steering arm on the front
of the tractor. As the ca-
ble winds up on the drum, it keeps pulling
the tractor toward the center. When it
reaches the center of the field, the machine
stops automatically. Once the tractor has
been started on its eircular course, it runs
for hours unattended. Mr. Andrew has
applied for a patent on his method.

A
Sea-GOIngE?l_tO to Lift Wheels When It Takes to Water

With the lines of a
speedboat but with wheels
for “shore duty,” a sea-
faring automobile has
been designed by an in-
ventor at Miami, Fla. The
scale model, already com-
pleted, shows the retract-
able wheels swung up
above the water line as if
in readiness for a salt-
water, cruise.




Ko B (Caulss SEAREM b M g1

= /B F YL a

Mo i '.-- . ..‘

t__"L'*i'

.-"‘fr

THIS year when you fly from coast to

coast your pilot probably will land you
on schedule even though he takes time out
to dodge weather that he once plowed
straight into. Your air liner won't leave
the ground until weather conditions ahead
are right, yet your chances of arriving “on
the dot” are better than ever.

gt

~DETOUR /-

Left, lining up radio
direction finder to tri-
angulate weather bal-
loon signals and fgure
wind direction and
speed. Lower left,
TWA dispatcher plans
roate to dodge storm.
Right, recording raodio
conversation belween
plane and terminal

N,

A while ago pilots some-
times flew into icing con- ..
ditions that made their
planes heavy and hard to |y
handle. On some trips&)
passengers were bounced +/
around by rough, turbu-—

e =l lent air. buch rides are\g

rare today. Recent strides

in aviation meteorology enable pilots to
take advantage of the weather instead of
trying to fly in spite of it. More and better
weather reports and better ability to fore- “
cast the exact weather aloft have made the 3
airways more comfortable,

“A few years ago,” explains Dr. C. EY
Buell, American Airlines’ chief meteorol

NorEAR MR
¢ Vg i.._l.. ' & /"‘ké_
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BAD WEATHER ALOFT

i

ogist, “we often canceled
a trip because the weath-
er was guestionable. We
didn't know what it was
like aloft but we did
know that the next field
was closed in.

“Under the same cir-
cumstances today we are
apt to fly on schedule or
take off after a short de-
lay. Better weather in-
formation tells us flyving
conditions aloft are per-
fect and that it will be
clear at the next field by
the time the plane arrives
there,

“In the past we some-
times suspected a pilot

would encounter ice so we
canceled the flight., Other
times a pilot ran into ice we
hadn't anticipated. Now we
can tell quite accurately when
temperature and humidity
will create an icing condition,
its intensity and altitude, the
area it covers and the speed
at which it is moving. The
result is that we ean dodge it.
If the ice is between sched-
uled stops the pilot takes off,
flies above or below it, and
lands ahead of it. If the icing
condition is drifting toward
our next stop we delay the
trip until the ice will have
passed beyond by the time

In circle, assembling the tiny radio transmitter to send weather data
automatically from the racb balloon; batteries are at right. Below, :
a TWA mechanic inspects the radio lead-in strut on a sky liner the plane arrives there. Today
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Dispatcher, left, signals pilot to delay takeoff eight minutes to let storm pass next landing field. Weath-
er dials at control tower, right, show wind speed and direction, temperature and barometric pressure

de-icing gear is carried merely as emer-
gency equipment.”

As an additional precaution no plane
takes off if there is a suspicion that ice or
frost has gathered on it while on the
ground. In cold weather a plane wears
canvas hoods on its wings that are yanked
off just as the plane starts rolling down the
runway.

Most bad weather is close to the ground
and planes fly above it. Passengers some-
times fly clear across the continent and see
nothing but clouds below. Average flight
altitudes are higher than a few years ago
yet no air liners climb to the extreme alti-
tudes to which they were sometimes forced
in the past. Twelve thousand feet is the
maximum operating altitude today al-
though it used to be that a pilot sometimes
carried passengers to 18,000 feet or more.

Each flight is a separate problem and the
pilot, flight superintendent and meteorol-
ogist have a dozen things to consider at
their pre-flight conference. Clouds are no
handicap these days, but a low ceiling un-
der the clouds is something else. If the
ceiling or visibility at the next scheduled
stop is below the minimum specified in the
regulations a postponement is ordered.
Each field has its own minimum ceiling and
visibility restrictions and each is different

10

for night and day and for takeoff and land-
ing. A 300-foot ceiling and three miles of
visibility may be required for a night
landing at one field yet at another, in

Mechanic checks the rudder of a TWA sky-sleeper
in ene of hundreds of tests made between fAights

POPULAR MECHANICS



mountain country, an air liner
can't be scheduled to land without
at least an 8,000-foot ceiling.

Passenger comfort demands that
the plane fly in smooth air, so the
pilot selects the altitude at which
turbulence will be least, even
though there is a head wind in-
stead of a tail wind at that alti-
tude. Hail and thunder storms
have to be avoided because of the
rough air and because the elec-
trical phenomena may be dis-
quieting to the passengers. A gen-
eral rainstorm is no longer a de-
terrent to flying, and a flight
through rain clouds “on instru-
ments'” is smoothest of all because
the rain drops screen the turbu-
lence out of the air.

After the flight plan is worked
out, the rate of change in the
weather is studied. The forecast
must show the weather will be
steady or improving.

Not so long ago a meteorologist
was satisfied if he could anticipate
the exact weather twelve hours.in
advance. Now, details of flight
conditions are being demanded
twenty-four and thirty-six hours
in advanece and the meteorologists
are supplying them. The air-line
traffic departments need to be
warned long in advance if parts
of a flight will have to be canceled
because of zero-zero weather, so
that arrangements can be made to
carry the passengers by train
through the storm area.

Part of the reascn for this in-
creased forecasting ability is the

{Continued to page 141A)
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Top, TWA sleeper rides smooth air over clouds. Right, testing
pitot tubes and air-speed dial. Below, airport anemometer
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“F.M” Radio Subdues Static go into_competition with natural

z e ; i = Jwool. The du Pont compan
in Artificial Lightning Testdwhich develmﬂ;ﬁ
Tained Q}ent on a method of
crimping nylon fibers so that they
:-'-'“ resemble wool and have nearly
the same heat-insulating quali-
ties. Nylon is made from such
common raw materials as water,
coal and air, by complex chemical
processes. It is claimed that the
new wool-like nylon, which will
not be ready for commercial pro-
duction until new manufacturing
tools are designed and built, is su-
perior in strength, heat stability,
elasticity, dyeing characteristics,
immunity to injury by cleaning

fluids, and is mothproof.

K (..} }L_
» Low-Cost Pusher Plane
? Has Seat for Two

' Two passengers will be seated
side by side instead of tandem, in
athe 1940 Sky Car designed by Wil-
Wliam Stout to meet the demand of
. privete-flyers for a low-price air-
B0 olane. With its eighty-five horse-

| ¥li0wer engine mounted in pusher
fashion, the ship will fly 130 miles
per hour or better. It lands nose
down without need of stalling and
has multiple safety landing gears.

Serewling lines formed by million-volt Aash of lightning when
frequency-modulction receiver undergoes listening test

To compare the new static-free radio, called
frequency modulation, with reception by the am-
plitude-modulation system in general use today,
General Electric engineers produced made-to-
order lightning storms that hiss, snap and crackle
under a million-volt, three-phase charge that cre
ates a visible corona along the strung wires. With
the radio set tuned to standard amplitude modul
tion, the program music was completely lost in =,
roars from the electrical display picked up and
amplified through the loud speaker. Then the kno
was twisted over to frequency .
modulation, and all the noises of
man-made static were reduced to
a scarcely perceptible buzz and the
music flowed from the set with
clearness and fidelity.

N50
Nylon Crimped Like Wool
Is Mothproof and Elastic

Nylon, the synthetic fiber that
has already begun to compete with

i ; 2 Examining model of low-priced 1940 Sky Car that is pushed by
Elu{ das a hDSIE'l'Y fﬁh-’l"ll’:, may so0n propeller at rear and has seat for two passengers side by side

12 POPULAR MECHANICS
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Navy Sky Fighter Beats

Called the “Skyrocket” for its
outstanding climbing ability, a
Grumman fighting plane built fnr
the U, S. Navy is understood to
have passed 450 miles an hour in
test flights. Although its specifi-
cations are secret, claims are made
that it can outclimb any other
airplane by virtue of the greatest
horsepower per pound ever built
into a plane. Twin-motored, it has

Official U. 8. Navy Phq!.m

Plantmg Gun “Shoots” Seeds from Magazine into Grnund‘% ?

Gardening is saved some of its back-
breaking work by a planting gun that
“shoots” the seeds underground. Its oper-
ator stands upright, fills the container with
seeds and then releases the desired number
by pressing a trigger. The gun also can be
used for watering roots and for fertilizing.

¢ 50
Germ-Killing ElemEnts in Earth

;é;mlse to Con ueragls?as‘g ff‘?"ff/

ete conquest of dis may be ‘the
eventual result of the discovery by two
New Jersey scientists, Drs. Selman A.
Waksman and’H, Boyd Woodiuff, that the
soil-in-gardens and fields cnntams germs
capable of killing disease germs of the
gram-negative group. This group includes
germs causing typhoid fever, dysentery
and cholera. Another scientist, Dr. Rene
Dubos, recently reported that disease
germs of the gram-positive group—this
includes pneumonia and diphtheria germs
and the staphylococci—can be killed by
chemicals extracted from soil germs, Sci-
entists felt these discoveries heralded tri-
umph over germ-caused disease, yet it may

take years to_apply the knowledge.
JULY, 1 W
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With two powerful engines, this Grumman
fighter iz said to outclimb any other plane

a short body and twin rudders,

is a single-seat ship, heavily
armed, able to pour uninterrupted
fire from its nose. With its large

ers on longe-range missions., The
engines are air-cooled.

Seeds are placed in container at top, then shot into
ground with trigger. No stooping is necessary

A I
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fuel capacity it can convoy bomb-s_

offering high maneuverability, It -
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Barge onWheels Planned to Open Wilderness

Lo~

H '-f*:

At the left is the military
adaptation of the drum-
WMH pﬁ:ﬁtn.rl tank;

on the cover of this issue,
and at the bottem is a pho-
tograph of the scale model
showing how its front wheel
swivels to accommodate it-
self to uneven ground. In
center, a sectional diagram
of the three-wheel “barge™

Up in the northern Ca-
nadian wilderness they [t =
need tough wvehicles to
tote heavy freight to the
mines and haul ore out.
Even tractor treads may
be Fouled on a rock,

mired in swampland or |
taught in treacherous
3 me v-’Twn Canadian inventors have just
an amphibian tank designed to
nave.l where no road exists, over swamp,
“snowj ice, water or rugged hillside. An
&dap];atmn of the plan would make it a
g military fort. Its bargelike body,
thirty-five feet long and eleven feet wide,
would weigh about twenty tons and carry
. cighteen-ton load; afloat, it would dis-
place 12,000 cubic feet of water. Breaking
from the two-rut tradition that dates from
days of chariots, the plan calls for three
gigantic wheels, the front wheel being
twelve feet high by six feet wide; the other
P two, mounted for steering beneath two
ci3:;1nar.|r11.nt:]_--1, each six feet high and three feet
wide, Each watertight drumlike wheel is
separately driven, the front wheel having
a forty-horsepower electric motor on each
side, and each rear wheel having a twenty-
five-horsepower motor. Steering controls
at both ends permit driving in either di-

14

rection. The front wheel rides in a cradle
allowing it to wobble with inequalities of
the road, the three-point body suspension
relieving torque; this cradle is controlled
with a system of oil pumps and valves so
that it can be tilted at will and permit a
shift in the center of gravity if needed
while negotiating steep slopes sidewise., An
electric circular saw could be mounted on
an extensible arm to cut down trees in the
path of the tank, and a erane on top could
hoist obstacles out of the way. Power would
be furnished by a 200-horsepower Diesel.

% ' % POPULAR MECHANICS
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Model Fire Engme Shows How to Flght a Fire

Built by the firemen themselves, this wnrkm[ medel of a fire truck of the Canterbury squad—the orig-
inal pours 700 gallons a minute—is used by English fire fighters to train their wartime recruits

British firemen put out model fires with miniature engine, copying it after their
model fire engines in training men for the own truck which delivers 700 gallons of
auxiliary fire services of wartime. Mem- =~ water a minute. The working model oper-
. bers of th& I‘.Zantl:-':rI:nur*_sar squad built the ates under ordinary domestic tap pressure.

Stoves,

other gas appliances, un- “
dergo rigorous tests for ' e
safety and efficiency be- ' i
fore being given the stamp
of approval by the new
testing laboratories of the
Amencau_Ga.s Associa-
tion In Los Angeles, Calif.
After—the appliance has
burned in a sealed testing
chamber, a sample of the
air is taken and examined
to determine its percent-
age of carbon monoxide.
If the air contains 1/500
per cent, or more, of the
deadly gas, approval is
withheld from the offend-
ing unit.

Gas ﬁeﬁ;}wen “Thl}'d Deg}‘ee y Make Them Safe

€[ Only 6.8 per ;::ent of the
radiation from a forty-
} L pll A

watt mcandem:ent lamp Air taken from test chamber is analyzed for carben m-nnnxnfe whmh must

f V lblE g}lgz «be less. than 1/500 per cent if gas heater is fo be approved
.]'ULY. 194ﬂ 15




120-Foot Artificial Cascade Cools Fair Exhibit

At left iz o drawing of
the 120-Faoat cascade
in the stfr'nghuﬂsf
courtyard af the New
York world's Fair, as
it appears at night. It
consists of ffteen
gight-foat drops ar-
ranged so that water
its sucked back into
reservoir and specta-
tors are protected
from mist. Below, its
sfc'cj framewaork dur-
ing congfruction

Fifty-three tons of water every minute
tumble down the man-made cascade tow-
ering 120 feet high in the courtyard of the
Westinghouse building at the NewYork |
world's fair. Taller than many a famous
natural waterfall, only fifty feet lower than
Niagara, the Westinghouse cascade con-
sists of fifteen separate drops of eight feet
each. The tower is an inverted cone of
- gteel faced with a nearly perpendicular in-

ine down which the water eourses, con-
trolled so that mist is sucked back into
the tower and spectators are protected.

Four centrifugal pumps feed the falls, the
i water recirculating and losing only five

K N
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per cent by evaporation. Temperature in

the surrounding court is cooled about eight
s degrees by the cascade. At night the water

shimmers in light from mercury lamps.

i i .
}\"{ én%tian Blind in Rear Window of Car Shuts Out Glare
&

Venetian blinds are available as an ac-
cessory to protect motorists from glare
through the rear window. The blinds re-
duce headlight glare from cars behind, and
shut off direct rays of the sun.

@ More than 7,500,000 hunting, fishing and
trapping licenses were issued to sportsmen
in the United States during 1938, the latest
year tabulated; Michigan led with 682,605,
with Pennsylvania, New York, Ohio and

Trim in appearance, Venetian blind in rear window ;i
shuts out glare fram sun and from headlights behind Indiaga llgw

Knlrasd
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FLYING NAVY

Eyes of the flest are these war birds at rest on the flight deck
of their "mother” ship, the U. 5. 5. "Ranger"




PART Il
By J. B. HANCOCK

ROM your bombing plane 3,000

feet up, the 888-foot landing deck

of the ‘‘Saratoga’’ looks like a
mateh stick tossing on the waves.

For three weeks you've practiced land-

ing on a eircle at the San Diego Naval

Air Station, but this is different. The

n brpod ¢f hombers *:&i;{luﬂbﬂ the

Overhead a brood of
scouts and fighting
planes swarm in forma-
tion (top) while the
battleships beneath
them execute a turn in
war maneuvers. Af left
is one of the Mavy's big
amphibions in flight,
with wheels in landing
position and wing-tip
pontoons, too, extended

‘‘Sara’’ has found the big aireraft car-
rier 150 miles at sea, and the sky is full
of planes wheeling around, awaiting the
turn to hit the deck. The landing circle
seems no bigger than a dime, always
moving, rolling, pitehing. The planes
ahead have landed like clockwork, with-
out a single wave-off. It's your turn

next. Snap open the parachute harness,
lower the arresting hook, flaps in posi-
tion, Down you come, lower and lower,
leveling off as you come over the stern.
Right
Aeels touch

The signal officer waves you on.
iy the groove; a slht jar as

JM-
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deck, a stiff jerk as hook
engaees arresting gear.
Then hands grasp ‘the
wings and rush you up
deck to elear the way for
the planes behind. No one
knows of those beads of
sweat that have broken out
all over your body—mno one
except every pilot aboard
who has some time or other
made his first deck landing,

It was just seven weeks
that won  your
Navy Wings, and here you
are at sea at last. Prob
ably by now Dick, your
chum at the Pensacola air
school, i1s riding a scout
plane off the eatapult of

:I_I‘_:’H _'I.H'II

Top, an S0OC-| seaplane
ready for the jolt of its
catapult on the US.S,
"Minneapolis." Center, a
plane sweeps upward from
the deck of the aircraft car-
rier "Lexingten.” BoHom,
two big carriers are neigh-
bors at sea—the "Sara-
toga" seen from the
deck of the '"Ranger"
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the cruiser ‘‘Philadelphia’’ while Harry
is piloting a flying boat with Patrol
Squadron 23 at Hawaii.

First major problem of your cruise
comes after only a week on the “*Sara-
toga.”” At 2:30 a.m. the signal to flight
quarters brings aviators on the double-
quick to the ‘‘ Ready-Room’’ for a steam-
ing cup of coffee and last-minute instruc-
tions—their objeet, probable distance,

Twin-motored patrol planes,
above, are on one of their
long oversea voyages from
San Diego to their Panama
Canal base at Coco Solo.
At left, changing propellers
of one of the patrol planes

disposition of planes. Word
comes from the ecruiser
scouting planes that the
‘““enemy’’ has not been lo-
cated in certain areas.
Over the loud speaker
comes the command : ‘‘ Man
your planes!”’ Out on the flight deck
the pilots weave among parked planes,
ghostly forms in the eerie light of blue
flames from seventy-five engine exhausts,
The roar of thousands of horsepower and
the whirling propellers is terrifie. Al-
ready the scout planes are tearing down
the deck, one by one, darting off into an
inky black sky; bombers and torpedo
planes follow in quick suceession, then
tiny single-seat fighters scream across
the bow and elimb away. The earrier,
with her guardian destroyers close aft,




euts through black water and
all you ean see is her phos-
phoresecent wake and the
twinkling wing lights mark-
ing the rendezvous of each
plane group ahove.

The scouts have teamed up
and are away toward the ob-
jeetive. The fighters close up
on them for a time, then split
to either side to guard the tor-
pedo and bombing planes
from surprise attack by the
“enemy.”’

You fly for perhaps an hour
or two. Pink dawn is just
beginning to light the horizon.
You venture a peek around
the windshield, and the wind
jerks vour head back like the
shot of a eatapult launching.

Suddenly you spot the tiny
silhouettes of the enemy bat-

Right, a trio of FIF-2 planes
flying in line. Below, four sea-
planes in formation above the
U.5.5. "Partland." Motice the
plane on catapult amidships




In line ahead formation,
at left, are the four
great aircraft carriers
"Lexington,” "Ranger,”
"Yorktown™ and "Enter-
prise.” Below, a fighter
lifts its wheels frem the
deck of the "Ranger,”
and, at bottom, three
F2F-1 planes in "ramle-
dazzle” formation

0z tle fleet. Your seouts are battering
through the aerial attacking line, of-
fering seemingly perfect targets as
they bore in for the information they
need and radio it baeck to the fleet
commander. The valiant little fight-
ers are everywhere, diving, chasing,
clearing the way. You’ve been elimb-
ing to position ever since the enemy
was sighted; at 20,000 feet your
squadron ecommander gives the attack
signal. You adjust your stabilizer,
rudder control tabs and diving flaps,
and push over the nose until vertical
is reached. The safety belt bites into
your body. You sense terrific pres-
sure on the wings. Down you go,
every part of your plane screaming
in sheer delirium. Eyes strain to
wateh the planes in front, for they
must not be in the line of your bombs,
and you hope the fellows behind are
doing as much for you. The ships
below spring up to meet you. The
split seeond has arrived: you release
your bombs, haul back on the stick,
zoom a half mile upward on the
momentum of the dive. Your own
job is completed and you roar away
for the close-up. The plane, lightened
by the expended bomb load, answers
quickly and you pull up to the tail of
your section leader. The close calls
of tight formation flying, the near
blackouts on the dive, that bad mo-




ment in the slip stream of an-
other plane, all fade away.
Yes, the jigsaw puzzle works
out all right, as they told you
it would—provided each fel-
low remembers his own place
in the pieture. Over your
shoulder you see your radio-
man still glued to his set, his-
tening for any break in the
radio silenee, his gunnery job
finished.

The problem is over. A
eouple of hours later the ecar-
rier looms up dead ahead.
Funny thing, this navigation ;
the ‘*Saratoga’’ is not where
vou left her, of eourse; there
are no signs to point the way,
vet here 18 her brood of planes
breaking into threes and fives,
one tailing the other in an
ellipse, waiting to go aboard.
Again you are an automaton,
responding to signals until

\ =

Mot many waeks after the aviation cadet
wins his Wings of the Navy at Pensacola's
air school he may be patrolling ocean skies
in twin-motored p|an¢5 like those above,
Below, looking aft on flight deck of the
"Ranger” as its fleet is prepared for takeof
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Under the big guns, the steel
contral turret and the elon-
gated funnel of the USS.
"Lexington" lies its brood of
scouts and fighters, seemingly
jamming the deck in hopeless
snarl of wings and propellers
but actually ready to roll on
an instant's notice
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yvou receive the ‘‘eut,”” then again assuming complete
charge of the plane. You're down, the erew immediately
starts checking over the plane, you stretch weary museles
and start for that belated breakfast.

Day in and day out, in all brands of weather, the
training goes on. Problems bring you in touch with new
ideas ; you even offer some yourself. Theoretical discus-
sions are followed by practical tryouts. Finally during
one night watch you move in on Hawaii. But vou're on
maneuvers, and a mock battle is fought before you are
allowed to anchor. Patrol planes protecting the ‘‘ Para-
dise of the Pacific’’ do a lot of theoretical damage to some
of your ships before that time.

Then shore leave, and a rendezvous with Dick and
Harry. Their versions of the big problem supply the
missing pieces of the pieture.

““You can't imagine the thrill of advanced scouting

(Continued on page 1284)
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Russian Army Mystery Gun Does Not Berccjll

Arms experts were baf-
fled when they examined
Russian guns captured by
Finnish soldiers. The
guns do not recoil when
fired, but the mechanism
that prevents recoil has
not been explained. The
breech has a funnel-like
attachment which swings
to one side. One theory is
that this funnel utilizes
explosion gases escaping
through vents to produce
a forward movement
neutralizing recoil.
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AR left, i-'rnnf of Russian gun; above, rear view show-
ing funnel-like device which may absorb recoil

10
Ol:')‘sLerva’tor'y Two Miles High
to Watch Sun’s Corona

Two miles high in the Rockies, Harvard
University is establishing the world's
highest astronomical observatory. Located
at Fremont Pass, Climax, Colo., at an alti- "
tude of 331,318 feet, where the air is as
nearly as possible dust free, it is to be a
scientific outpost for observation of the
sun’s corona, or “halo,” It will be equippe
with a telescope which masks out the 1mh3
age of the sun but leaves the corona visi-
ble. By standing watch over the corona,
scientists hope to forecast the violent elec-
trical storms accompanying sun spots,
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Gas-Powered Lawn S;veeper Collects Leaves in Basket

Leaves and refuse on the lawn
are picked up so gently by a gas-
oline-powered sweeper that the
operation cannot injure the grow-
ing grass. Its whirling movement
also lifts low-growing crab grass
and spreading weeds so the lawn-
mower can cut off the seed pods.

American railroads set a new
record in average speed of freight
trains during 1939, the average
distance traveled h}* a freight train
per day rising to 401 miles from
398 in 1938, 386 miles in 1937 and

UIII}? 247 es in 1920, "'f Leucs swept from n rﬂc nh'r und'll as k
g : Cane JA foa i
]'g 1940 (/ 25
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~ TORTURE- “TESTING %4e

Spectroscope, above, shows
how metallic alloys are com-

e ‘. pounded, Right, testing
- hand brakes under ﬁl'gqil
pressure in laboratary ‘
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- Chrysler Corporation has just com-
i pleted two new research laboratories
e + % eguipped with same of the fnest engi-
'hs neering machines and instruments in
& o the world. Here every part of the au-
‘( tomobile will be subjected to torture
—tu.':'.rted'. pl.r”E'J_. j.lu:\'r'rcq.!'. :.'frul'nu.-d' nnd'
Jpnumfed. Above, a massive dyna-
g maometer for testing hydraulic brahes
E?. can create conditions eguivalent to a
ear !rr.rl.lf“n_g' ron miles peEr howr. Ra'gf\l'.
nrj_J ‘ testing Fluid Drive coupling (circular
J ’Jﬂui!—ng mounted on lower shaft of
machine behind the laboratory worker )
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Tap, transparent section of Plymouth con-

necting rod, made of plastic, is tested wn-

der load with aid of polarizing screens,

shown on each side of large condensing

lenses. Below, shadow lines reveal inter-
nal stresses in connecting rod

JULY, 1940

Above, working with exact-scale model of auta in
wind tunnel at the labaratories. Left, X-ray tube,
gtch ax iz used in probing secrets of mysterious
bonds that hold metals together. These are only
a few of the machines and instruments employed
in the new laboratories to study every factor af-
fecting comfort, utility, safety and service of
automobiles and trucks. No engineer is salisfied
with today's car, rather, he is constantly looking
to fomorrow’s model

27
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\E\Eleétric Gate Gives Race Horses Even Start

Equipped with features specializing on

. safety and quick breaks, an electric gate

n\; .used at some American tracks assures an
N even start for race horses. Swing-out

of each stall, are opened by releasing elec-
tric solenoid locks., There are fourteen
stalls in each gate. The forward doors are
closed by hand, and may be opened by
hand in an emergency. The horses are

\ P -.?d{)ﬁt‘ﬂ of V-pattern, attached to the front
f'\-‘.\ - 1 S
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ALnu!, sketch of Pueti elee-
tric starting pate, designed to
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get horses away fo an even
start in a race, Right, a tvp-
ical start, with the horses
breaking from the stalls ot
virtually the sarme instant

I walked into the stalls up to

the doors and tailboards are
| dropped behind, inclosing each

horse in a stall and in position
| for the start. When all are
| ready, the starter presses a
button, electromagnetic units
| release the locks and the gates
swing out with lightning-like
speed, permitting the horses to
race away together. The ahility
of the horse and the rider's
alertness at the post are said
to be the sole factors in secur-
ing leading positions at the
start of a race.
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Two views showing face and reverse side of timer

28
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“  Two-Faced Watch and Timer Has Second Hand in Back

Handy both as an ordinary pocket time-
piece and for timing sports events, a com-
bination watch has a conventional front
face and a second hand at the back. The
second hand is stationary, while its dial
rotates. It can be stopped and started in-
stantly by a slide control at the side.

No Holidays for Diesel Engine

Without any time off for repairs, the
Baltimore & Ohio Diesel-electrie locomo-
tive~No. 56 is in ifs second year of steady
work after having finished 365 consecutive
daily runs of 772 miles at an average speed

of ﬁfty-?ix rm{éz houf, — -
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IN CASE ¢

By L]ucf Peter Kiernan

Newark Fire Department
- F

_\LL big fires were once litile

ones—a spark, a glowing cig-
arette, a flaming match head, Mrs.
O'Leary's lantern. The difference
between a small fire and a con-
flagration is usually a matter of
minutes, If we must have fires,
let's keep them small.

Everyone can cooperate in this,
if only to call the fire department
promptly, Do you know where
vour nearest fire=alarm box is?
When one has turned in an alarm,
he should wait at the box until
the fire company arrives, to direct
them. Otherwise precious minutes
may be lost looking for the fire.

If there is a phone in the house,
and the fire is not threatening the
user, it is quicker to phone the
alarm than run to the box, Call
the operator, say; “There's a fire
at 707 Blank street,” repeat the
street and number, then make sure
the operator repeats it correctly.
You'd be surprised how many
persons report fires, without both-

JULY, 1940

One way to keep children from growing old is to let
them play with matehes (top). Defective electric wir=
ing and hunting in dark closets with a match are fre=-
guent couses of fires, center., Below, when the roast
bursts intoe Aames, slam the oven door

29



To replace a burned Ffuse with a
penny, above and at right, iz te
remove deliberately an essential
safety device. Below, if a door feels
hot, don't open it; at right, cellu-
loid or Pyroxylin toys and novel-
ties burn wviclently, ond are easily
ignited when exposed to heat

ering, in their excitement, to give any ad-
dress. The fire engines get there a lot
quicker if it is known where they are sup-
posed to go.

A man who does not get rattled can fre-
quently squelch a blaze before it gets un-
der way. If he drops a match in the waste
basket he can carry the basket to the
faucet, turn on the water. Or pitch it out

30

the window. If a curtain
catches fire he can rip it
down, stamp it out, before
serious damage is done. If
he's been smart enough to
buy a small extinguisher,
and remembers where it is,
he can put out a small blaze
in a jiffy.

If it's an electrical fire,
pull the plug or turn the
switch—shut off the source
before fighting the resulis.
Quick now! Do you know
where the main switch is in
your hame? Could you find
it in a hurry, especially in
the dark? If not, find it now:
impress that location on your
memory.

If a person’s clothing
catches fire, throw him on
the floor so he will not inhale
the flames, and roll him in a
coat, blanket, or rug. The
worst thing such a person
can do is run. This fans the
flames, causes deeper breath-
ing. A whiff of flame will kill.

matiaia
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Never fry anything in deep fat without
having a lid to the pan ready. If the fat
flames up, clap the lid on and the fire dies
right there. If something in the oven
catches fire, slam the door and let it burn
itself out. It's easier to clean up a mess in
the oven than to clean up the kitchen after
firemen have poured in a ton of water. If
burning grease spatters over the kitchen,

POPULAR MECHANICS



on handfuls of salt or flour.

A woman should confine her fire fighting to the
simplest of rules—slamming shut a door, clapping
on a lid, pulling a switch. Never, under any cir-
cumstances, should she attempt to play fireman.
Never should she stamp on flames or pick up any-
thing that is burning. Her clothes, her long hair,
are too inflammable. If she discovers a fire she
should eclose the door, confine the blaze, then call
the fire department. That done, she should go out-

side, and remain outside until the
fire is extinguished, The only ex-
ception I make is in case a child is
in danger. She can then take risks
not otherwise justified,

If you wake up in the night and

smell smoke, investigate swiftly*

but cautiously. Never open a door
without feeling it. If it is cool,
brace your foot against it so that
it cannot be blown inward, then
open it a crack. If the air outside
is cool, the door may be opened.
But if the door is hot to touch,
keep it closed. If hot air rushes in
when you open it, slam it shut. It
is too late to make vour escape,
or to perform any rescues, that
way. The superheated air will
keel you over.

Trapped in the room, the only
thing you can do is smash the win-
dow, top and bottom, and shout to
arouse the neighbors or passersby.
Then, unless near enough to the

{Continued to page 135A)

JULY, 1940

don’t use water; that will spread the fire. Throw

Too many fires start from carelessness—irons forgotten, ashes

dumped into cardboard boxes. Gasoline is more explosive than

dynamite; to use it for cleaning is to court death. Don't thaw
frozen pipes with a torch, use cloths soahked in hot water

31
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ntv- IL'wo-Foot Bi rounding formations and so has less gravi-
Seve s g G tational pull. Presence of the dome is an

Aims at the Stratoslahere 3 indication, although not a positive one, that
oil will be found below. The meter’s spring
% can weigh as little as one hundred-mil-
«*lionth of a pound. Ordinary scales cannot
““detect a difference in weight of a body at
“* sea level and at 20,000 feet above; this new
gravity meter can detect a change in
< weight of the same body when it is raised
j Sjust two inches. In using the gravity me-
h “Jter to search for oil, readings are taken
CJE"-."E‘I'}-' half mile over a fifty-mile area and
the slightest change in gravitational pull
“noted, making allowance for changes in
altitude and direction.

-....-r-

. —
LightweightCamp Stove and Oven
Costs Little to Operate

Serving a wide range of cooking uses,
including baking, frying and boiling, a
compact stove that fits a space ten by
twenty inches, is also a handy heater in
the camp or on board a boat. The oven,
which is insulated, heats up to 450 degrees
in fifteen minutes, and the entire top be-
comes hot enough to boil water. Burning
kerosene, the stove will operate four hours
on tén cents worth of fuel. No chimney
connection is required.

With a high trajectory, this Gﬂrﬁ'!ulu 'u'e-:'ipnn iz ready
to hurl a long-distance ghell through stratosphere g“

Hiding in the woods somewhere back of
Germany's west wall fortifications is the
modern “Big Bertha,” counterpart of thF?
long-distance cannon that hurled shells
into Paris during the first World War. Still
untried as an engine of destruction, its
barrel is seventy-two feet long. The gun
points at a steep angle, flinging its pro-
jectile high into the stratosphere where air
resistance is less and the shell can carr_@ m
farther tnilrd enemy country. T :
¢9Y

Gravity Meter Hunts for Oil '
by Weighing Earth’s Pull

Oil prﬂsm ¢ 1% ﬂﬂr luck

with a supersensitive gravity meter de-
veloped by two University of Texas physi-
cists, A small weight dangles from the coil
spring in the meter. When it is held over
a salt dome, the wei ght is deflected upward Camp stove, easy toe carry, bakes, fries or broils, and

hﬁCHUSE thE dOI'I'IE is IIE'SB..| dEl']EE arn sur gives enough heat to warm small room or cabin
32 4 V'l ¢/? }MA_, 1 Len 7, POPULAR MECHANICS
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Mobile telephone serv-
ice is now available where
only temporary installa-
tions would be required,
as in the case of circuses,
carnivals and outdoor
sporting events. The trail-
er can be put into imme-
diate operation by con-
necting a line with the
nearest phone eable.

April IsSafestMonth )

on Calendar of

Accidents N ;b

You're safer in Apri
than in any other month.
tisticians say the aver-

age ml}atal accit
dents per day reaches a

low point of 251 in April,
compared with 285 deaths

per day the rest of th??

year. It is an in-between
month: accidental falls on
e ice, smothering and
gas asphyxiation are ta-
pering off and the acci-
dents of the swimmi
boating and lightning sea-
son have not yet begun._

noCs 4
Trailer Phone Booths _,Ser

z
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fn-ll-li‘! the mobile telephone station are a switehboard and private booths

b 2!
One-ngmder Mldget Auto Run by Gas, Battery or Foot

Two men can easily carry this :j‘F’,

JULY, 1940

Running out of gas does
not worry the owner of a
miniature Italian car,
since it has a storage bat-
tery capable of running it
seven hours in an emer-
gency., After that, it has
pedals to drive it the rest
of the way home or to a
filling station. The tiny
auto, which will sell for
$250, is so light that two
men can pick it up and
carry it into the garage or
house. Its one-cylinder
engine drives it at top
speed of fifty miles an
hour and it runs 165 miles
on a gallon of gasoline.
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are explained in drawings. Traders with palms

held outward offer a sale; palms in, a purchase.

At left, ticking of Morse key is translated into
latest guotations on blackboard

By Roderick M. Grant

\ \ THAT you see on a visit to the galleries

of the Chicago Board of Trade are

the flying fingers of traders signaling in a

sign language as lucid to you as Sioux or

Choctaw the purchase and sale of carloads
of wheat and corn yet unplanted.

What you don't see are fields of waving

34

gold from Kansas to Minnesota, trainloads
of grain and soybeans snaking toward Chi-
cagao, iEt:—']jL‘:L‘i{:I'H 1|!1r'u:§1:|1':: !i]:;_f_; .«:;u:npling
rods into cars of corn and rve, funneling
samples of grain through electric moisture
meters, “pearling” the husks from barley
to detect heat-damaged kernels.

POPULAR MECHANICS
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Those are details of a great pan-
orama at the center of which
stands the Board of Trade, mjd-
point between the farm and vour
dining-room table. Before that
walftle or breakfast food or whole-
wheat toast reached your plate it
may have changed hands a dozen
times on the Board in the form of
contracts to purchase grain in
some specified future month, or in
the form of warehouse receipts for
cerpal in an elevator awaiting a
final purchaser.

For Chicago is the world's larg-
est grain-distributing center and
its Board of Trade, greatest of
commodity markets, is an open
trading post for farmer, merchant,
miller, exporter, investor and
speculator in grain and provisions.

Nine months before September

JULY, 1940
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In circle, “splitting" bag of corn in Board of
Trade sampling room to obtain accurate cross-
section for testing. Right, pouring corn into
electric moisture meter. Center, sifting soy-
beans for undersized and split beans. Bottaom,
sampling rod (drawing, right) probes carload
of cormn. Druu.'arr._q, frf!, shows cash grain !r..:;f:-"lg




harvest, trading begins in con-
tracts for delivery of wheat in that
month. A Dakota farmer may take
advantage of high prices in May to
sell his crop in advance. A miller
may order grain in August for de-
livery in December if he antici-
pates higher prices before he will
need manufacturing supplies. A
country elevator, having just paid
a farmer $5,000 for 5,000 bushels
of wheat and having no desire to
risk either profit or loss, will hedge
its purchase by an immediate

36

“short” sale of 5,000 bushels in the
futures market; then, when the
elevator actually delivers its

" wheat to a cash purchaser, it-will
Buy back its fufiires contract at
the same time, having protected
itself from changing prices in the
interval. And you, who have no
use for a binful of wheat, may
guess in July that war is coming
before Christmas and buy a thou-
sand bushels for December deliv-
ery on a small marginal payment
to your broker, and when war lifts
prices you may sell at a profit. Or
sudden peace and plentiful world
crops may knock the props from
under your speculative investment
and leave you with a loss.

What happens when you, a Des
Moines storekeeper, decide now is
a good time to buy wheat? On
June 14 you call your broker,
Quincy & Adams Bros., and order
9,000 bushels of wheat for Sep-

=1 tember delivery “at the market’—
_ whatever the current price may
s be; you could, if you wished, spec-
ify the price you'll pay and leave
the order to be executed when-
ever wheat touches that price.
Over a private wire from the
Des Moines branch to the Chicago
office of Quiney & Adams flashes
a message: “Buy 5 Sep wheat mkt
K;_Jalm Smith Des Moines.” The
icago operator jots this on a
purchase order blank, numbers
thg order and slips it under a time
clock to be stamped: “1940 Jun 14
AM 10 46 3.” Which means the

From top: telegraph quotation room; modern grain elevator;
model of old country elevator; sending a broker's order to pit

POPULAR MECHANICS




X [ ol

order came in at thirty seconds after 10:46
am. A telephone operator for Quincy & |
Adams flicks a switch and a red bulb lights |
at the Quiney & Adams telephone post in |
the Board of Trade. There an operator | LA
copies the purchase order, dispatches it by - 4 ' : :
messenger to the firm’s trader in the wheat : . ; K
pit, an octagonal “crater” of steps on which ; N '.
the Board of Trade members face each e i 1 i
other to conduct their trading. Or the op- r'(\:""_ ' g 1 ‘
erator may communicate the order to the | :
pit by the firm's code of hand signals. A

Immediately the Quincy & Adams man ||
in the pit raises his ‘hand, palm inward to '
indicate he wants to buy, one finger ex-
tended vertically to indicate the quantity,

o,

5,000 bushels—for that is the unit of trad- i e
ing; 1,000 to 4,000-bushel orders are “job =
lots.” The price your trader bids is indi- %
cated by finger signals in eighths of a cent. o

If wheat is selling around ninety-seven

Above, hoisting grain from ship to

v model elevator. Left, wheat pit of
74 . Chicago Board of Trade, with bank

& | of brokers’ telephones in fore-

: i ground. Below, pit clerk puts lat-
est price change on telegraph ticker

cents a bushel, one finger extend-
ed horizontally means 97'% cents:
two fingers spread apart, 97%;
three fingers, 97%: four fingers
97%2; four fingers and thumb, 97%%;
four fingers and thumb extended
but pressed together, 9734; thumb
extended alone, 977&; the clenched
fist, 97 cents even; or, if prices are
closer to 98, the clenched fist would
represent an even 98 cents,
Usually in a matter of seconds
a seller raises his hand palm out-
ward, signals agreement on price,
i{Continued to page 138A)
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Riddle of Huge Stone Heads

Puzzles Scientists in Mexico

.....

Mystery surrounds five great stone heads un-

Five of these gigantic stone heads of ﬁy&trﬂ:‘ origin, thé ™
largest weighing over twenty-five tons, were found in Mexico

earthed in jungles of Mexico near the western edge

their age, what type of Indian
carved them, or what part they
might have played in the religious
life of their creators. How the co-
lossal carvings were transported
to their present sites also is a puz-
zle in itself, since the nearest
source of basalt, the material from
which they were carved, is 100
miles away. The heads range in
height from six feet to eight feet
and the largest is estimated to
weigh more than twenty-five tons.

Wood Converted to Liquid
Offers New Synthetics

Water-white liquids obtained
from wood, the product of Cana-
dian chemists, may provide raw
material for new synthetic prod-
ucts, and also open a way to use

- 3 %, wood that now goes to waste. Liqg-

uid woods are made under high

__of the state of Tabasco, by a joint expedition of the
~National Geographic Society and Smithsonian In- J
stitution. No clues were found to give a hint o

pressure by adding hydrogen to
the molecules, similar to the meth-
od by which Germany converts
coal into gasoline. In describing
the new process, Prof. Harold
Hibbert Ml_l_f_cgl_llflj_t_l_lv_ﬂgl.m_ﬂx.-
plained tHat one of the new liquid
woods is closely related to the
substance from which the syn-
thetic fiber nylon is made, and
that it should prove possible to

" produce a new variety of this fiber
s with wood as the raw material.

Yt
Six-Foot Metall Reflector
Built in Twelve Sections
b7

I}mteﬁl f being produced in one
piece like their smaller counter-
parts, large-size aluminum reflec-
tors are built in sections which
must be bolted together to form

' a single unit. Twelve such trian-

gular sections, erowned to a radius

;s of three and one-half feet, com-

plete a reflector with an inside
diameter of six feet, and twenty-

3 one inches deep. At the back, four
" steel fins jut outward to provide

supports for installing it. In one

“ large auditorium the light spread

by five of these reflectors is ample

to illuminate the entire floor.
i\

Made of hufw triangular aluminum m!mru, Hm‘ reflector ix

bolted into a unit with inside diameter of six feet
' ﬁR ME@H&NICS
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Passengers Ride Upper Alr in a Sealed Cabin

P
Above is a view of the Strato-Clipper's
cabin, with fts curved walls. The plane
iz circular in cross-section for strength
in high-altitude fight. At top, right,
are the Might engineer and navigater
Wy Ny sdedde
T 1kt Pt
A

Air travelers hacve their first opportu-
nity for regular substratosphere Aight
in F‘nn American Airways' "Flying
Cloud,”™ Tour-motored ﬂumnq p.l'une_‘
with supercharged cabin. In the rare
air above 20,000 fect, passengers will
breathe air compressed to density of
8,000 feet. Diagram ot left shows how
the plane will Ay above rough and
thick weather. In eirele are four of
gix-man crew, captain with hand on
thrattle, first officer at his right, radio
officer in left foreground, engineer at
right. Navigator and steward are not
shown., Gross weight of the plane iz
45,000 pounds; it carries thirty-three
day paszengers, twenfy-five af night

| %6 ¢ Y23d—
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THE last chunk of cork was tamped in

the metal container loaded with a six-
inch, five-per-cent dynamite bomb, A sim-
ilar load was in another container almost
under the driver's seat in the freight
wagon. Somewhat apprehensively, the film
director watched the firing wires hooked
up to the six-volt battery, switch and bomb.

40 - , -

Sorlber fices by

‘.m.pmm‘
\mi

Above, Lee Zavitz ( second from
left) at sawhorse firing board,
plans mine-laying operations;
circurt Iz :Jrnu'n rn Jruu.ll'n.g'.
Mine at left exploded a split
secand after f.nrl}-l pq’ss:d over 1t

“Are you sure it's safe?”
he asked Lee Zavitz.
“I'll ride the wagon

myself, if yvou want me
to,” the powder man said
eagerly.

He was denied this

pleasure, however, and a
stunt man raced the four-
horse team across the
hillside in front of the
camera and threw the fir-
ing switch beside the seat.
At the same instant he
leaped forward to a tiny
d\.fi'!] on 1_hf.! 1.'.'.'-'I"'_\':l:'l-l'l il'.'l'lli.:'llt'.
The wagon seemed to dis-
solve in a roar of dyna-
mite behind him as the horses raced away,
unscathed, the driver standing between
the rear pair.

The powder man had added a new thrill
to a long list which men in his profession
have contributed to the movies. Wagons
had been blown up before but never so
sensationally, Zavitz perfected the wagon

POPULAR MECHANICS



for “Gone with the Wind”
battle scenes after dyna-
miting a number of
freight wagons in “Man of
Conquest.”

Actually, it was not
blown up. Hooks invent-
ed by the powder man and
released by squibs fired
with the bombs, caused
the horses to be released
and the wagon to fall
apart. The bombs threw
cork and peat moss up-
ward from containers riv-
eted to the bottom of the
wagon and appeared to
have disintegrated the
vehicle. Even the rear
wheels were flung high in
the air.

Zavitz is one of a hand-
ful of powder men in
Hollywood who are ex-
perts on destruction,
They can do anything
with explosives from
staging a modern battle to

JULY, 1940
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Diagram and night scene on a Hollywood battlefield. The
powder man firing the Aares, star gshells and mines can be
seen at hiz switchboard af extreme right of photograph
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exploding a golf ball in mid-air. Anything
script writers or directors may ask, these
miracle men are supposed to do‘in the
most spectacular way with entire safety to
cast and crew. Ships, wagons, trucks or
battlements loaded with players melt away
under terrific explosions; glass containers
or windows are smashed by bullets or con-
cussion, but there must be no flying glass;
structures must be dynamit-

man, Louis Witte and a few others have
stored up an amazing fund of knowledge
on explosives. ‘They know firing, fractur-
ing qualities of materials, directional firing
of charges, mixture of powders, splintering
qualities of woods, friction, pressure and
combustion as it applies to their work.
Every one of them has devised gadgets
ranging in size from Zavitz' wagon to tiny

ed with hundreds of people
around, but woe betide the
powder man that hurts one!

Explosions must be real,
or at least so deceptive that
a critical audience ean't tell
the difference. The powder
man must get reality with
safety, for one bad accident
might finish him in motion-
picture work. Despite this,
the list of killed and injured
is increased each year.

Rarely are powder shots
faked, for cost is compara-
tively small and the specta-
cle is everything. No ade-
quate substitute has been
found for explosives.

Zavitz, Walter Hoffman,
Carl Hernandez, Harry Red-

42

Directional explesion of twelve ounces of black powder, top, does not
injure players in foreground, only six feet away. Below, dynamite
boamb fired by remote control envelops small army tank in dirt

POPULAR MECHANICS
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squibs. Virtually none of
their inventions are patent-
ed. One of them said, “I
would soon be out of a job if
I patented things. The stu-
dios wouldn't hire me be-
cause they would do what
they wanted in a little dif-
ferent way. Besides, I can't
sue studios on which I am
dependent for a living.”
Insurance agents shun
powder men. In many cases
even the blanket paolicy the
studios carry covering all
who work on a production
exempts them. Such was
the case on “Gone with the
Wind"” where Zavitz was the
powder man. He burned At-
lanta for that picture, the
largest controlled fire ever
made. Forty acres of down-
town Atlanta during Civil
War time were constructed.
Zavitz strung five truckloads
of one to four-inch pipe
through the buildings, stud-
ding them with atomizers.
On a double intake leading
to oil and water tanks he
rigged a powerful pump.
Four-inch valves allowed
either oil or water to be
pumped into the buildings.
(Continued to page 118A)

L (R_A ;-..(_,-'._ LAl LA
Top, checking out supplies from powder house for wer scenes. Below, wagon is apparently blown
to bits as driver, who fires bombs with switch beside seat (see diagrpm) leaps to tongue
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* Hooded Pilot Flies Big Planc_

from the airport a bulb on the in-

F s
il

LNCNAa

| =

Muajor McDaniel pulls canvas hood areund his seat, leaving only
the instrument panel in view as he starts historic Right

‘Blind’ fmm Stﬂft to La

-l’*‘[

& ¥ i LY

A A

Auguring air travel in the future heedless of
weather, an army air corps pilot in the hooded

cockpit uﬁ a four-motored “flying fortress™

—flew the big ship entirely “blind” recently

from the takeoff at Mitchell Field, Long
Island, to safe landing -300 miles away at
Langley Field, Va. Canvas shut out the
view from his windows.

eyes on the air-speed and rate-of-climb

indicators, the “artificial horizon” and the ™
directional gyro, opened the throttles, held <
the ship on the ground until air speed read

110 miles an hour, then tilted the nose up.
The plane leveled off at 4,000 feet and
headed over the coast line for Langley
Field. Radio contacts were maintained,
but the course could have been laid by
celestial navigation. As the landing field
was appreached Mgjor MgDayiely worked
out a conventional orientation problem on
wthti radio range signal.. Then at 800 feet
4.5 " Mg 230 "'"-l

L]

il -;t(

All he could see -
was the instrument panel and the controls. ©
The pilot, Maj. Carl B. McDaniel, with his

strument panel lighted. He tuned
to the frequency of another radio
marker beacon at the airport’s
edge and the bulb flashed again.
Five seconds later the wheels hit
the runway with a slight bump. A
six-man crew and two civilians
rode with Major McDaniel on the
historie flight, Lieut. W. P. Rags-
dale sitting at dual controls with
an unobstructed view for safety in
case of heavy air traffic.

I Lf, bp%
Splked Non-Skid Tire Shﬂe.ﬂu
Swing under the Wheels

Skidding can be stopped almosty”
instantly with a pair of non-skid
“steel shoes” that may be thrown
under the rear wheels of an auto-
mobile. The shoes, attached to ‘the
inside drum of the rear wheels by
means of swinging axles, each
have seven sharp steel calks that
“bite"” into the slippery or icy
pavement, driven down by the
car’'s weight on the wheels. A lift
ing spring holds the axles out of
the way in a horizontal position
until the driver feels his car goin
into a dangerous skid. Then he
pulls a lever to unlock the device,
and the shoes swing downward to

the tires until the car stops.

Spiked shoes refracted (top) and lowered under tires
{below) to halt the skidding car

POPULAR MECHANICS
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Odgdities in Gourds Dlsplayed by Craftsmen

-..""_'f{ q_\,,t-.\.. h-'#-jr'

That versatile vegeta-
ble, the gourd, showed
up at an International
Gourd Society display
in many dizguizex. Al
upper left, a Rock of
gourd penguins; right,
a copper-bound vessel
with Indian design.

Ny i . : . : Below, a gourd makhe-
- K i up mirror
: s, R w - F £ ¢ | .2 s d.
- A 7lat  ; -
"f"kd wiri e, L& Lotk

Odd and orpdment: 11 varieties of gourds weére a makeup mirror an .{{_t of eakrings,
were shown at a recent show sponsored by comical-looking penguins, and a copper-
enthusiasts 0f the gourd hobby. Among bound vase, all expertly fashioned and col-
the novelties and, useful articles exhibited ored to produce unique effects.

K Jé6 4 .
“Test Strip” Enlarging Metc(rjActq as Aytomatic Switch

First making a test strip to de-
termine the best exposure time, a
combination exposure meter and
switch then automatically oper-
ates the enlarger light for the cor-
rect time. On the test strip a key
letter is chosen indicating the por-
tion properly exposed. The timing
switch is then set at the same let-
ter, and it turns the enlarger light
on and off, allowing print after
print to be made in the dark wi
exact exposure cﬂntr/o}

’
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I”I‘E gamma-ray output equal to that
of $150,000,000 worth of radium, a

'féﬂﬂ ﬂﬂﬂ-rvt:-lt X-ray tube more than

twenty-e:ght feet long is being com-
pleted by the General Electric com-
pany for research work at the National
Bureau of Standards, One of its im-
portant uses will be a study of X-ray
dosage. The medical profession has
been using 200,000-volt X-rays to
treat cancer and other diseases, and
the Bureau of Standards will extend
research on dosage measurements
from this point up to 1,400,000 volts.
The tube is mounted vertically in ten
sections of 140,000 volts each. The
electron beam must be aimed accu
rately to hit the target at .the l:»asae'k
twenty-four feet below the cathode
without striking the glass walls of th
tube or the various metal acceleratin
electrodes. Starting at zer
velocity the beam is given a
additional 140,000-volt “kmk"
as it enters each new seutlun,h
and when it reaches the tar-,
get it has the 180,000-miles=,
per-second velocity and thed
energy it would receive front®
a single 1,400,000-volt “kick."

3>

Top, three of ten sections of the tube:‘.
each rated af 140,000 wvolts. Left,
electron gun, cathode portion from "
Swhich electrons plunge toward tar-
get, Below are the corona shields



The generator furnishing
power is also built in ten sec-
tions rated at 140,000 wvolts
each, and forms a stack thir-
ty-two feet high. A similar
stack of resistance units is
used to measure the voltage.
Over the two stacks will be a
corona shield of spun alumi-
num to prevent discharge of
e¢lectricity into the air; an-
other corona shield sur-
mounts the X-ray tube itself
and doughnut-shaped corona
shields surround each section
of generator and tube. The
tube’s envelope of ten glass
cylinders placed end to end
will be shielded mechanically
against breakage with a
strong envelope of insulating
material along its entire
length. The tube can be op-
erated at any voltage down
to 300,000, a Hexibility highly
advantageous for the research
work to be undertaken.

- -.."\-—I—u -
e

The I,400000-velt X-ray tube ix enclosed in col-
umn af right of picture above, and connected to
high-voltage direct current generater by long
aluminum tubes. Ae left, the “end of the trail”
far an electron beam at bottom of big tube. Be-
low, cathode flament (left ) and targel of tube

-

b - —
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‘Static’ Prints Cloth Pattern
by Polarizing Fiber Tufts

AN\
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A-MNEGATIVE ELECTRODE
B- POSITIWE ELECTRODE
C-O-LINES OF ELECTRICAL

E~-COMNVEYOR BELT CARRY-
ING LOOSE GRAIN
F-PAPER: GLUE SIDE

FORCE DOV

G-ABRASIVE GRAIN IM-

BEDDED VERTICALLY I
GELUED SURFACE

Top, raised patterns “polarized” on fabric; below, -

diagram of similar method used in making zsandpaper

Several years ago “artificial lightning"

was\put to work standing abrasive crystals.

on end to produce a better sandpaper.

Today, the process, originated by Behr-. =
Manning Corporation of Trey;N.—¥is—J

being 1i%¢d to “embroider” tufted patterns
on dress\goods and to coat fabrics with
“polarized” fibers for automobile uphol-
stery. In the past, fibers ground to random
lengths had been applied simply by drop-
ping them on cloth bearing patterns of
printed adhesives, letting them affix them-
selves as they would; but the electro-coat-
ing method uses a 50,000-volt force to make

48

these minute fibers—accurately cut to
lengths of twenty to sixty thousandths of)
an inch—stand erect as they are deposite
on the cloth, creating a uniformly raised
pattern. As in the sandpaper-makin
process, the cloth and fibers pass between
positive and negative plates and as the
fibers are drawn to the cloth they line up
with the electrical field. Tests of these
tufted materials indicate they will endure
rubbing, both dry and in the laundry. An
even later development is the production
of a completely coated pile fabric some
what resembling velvet or suede, as many
as 300,000 fibers to the square inch being
deposited on a special rubber latex adhe-
sive backing, the artificial lightning assur-
ing perfect orientation of the fiber particle
A possibility of the future is the electro
static production of velvetlike rugs.
K 26
Drinking Fountain for the Sink
Clips on Lip of Faucet

You can have a drinking fountain i
your kitchen, bathroom or laundry by fit-
ting the faucet with a clip-on “buhbler.&}
No special fastenings are needed, and whe:
the cup is not in use it can be slid forward
so it will not intercept water,

Lans L wwin &OT I8 USE
"h..‘ SLIBE FORWARD

Drawing shows how the attachment converts the
faucet into a bubbling drinking fountain

POPULAR MECHANICS



\ l‘)ﬁji{‘r“!?ﬁ\

ﬁ,,s'* £ 300 W s

iant Statue Given Make-Up by ‘Human Fl'y

Caught by a camera- 'L' oY
an while a painter ape.,
plied a facial “beauty™
treatment,” ihr: huge
statue “Pacifica,” at the R

Golden Gate Internation-
al Expesition—assumes a .
strange attitude. With\)
hands raised, the figure
appears ready to strik®
the “human fly” workman.

L E!

U_Mnist Wick Keeps ~,
Tobacco Fresh in ©
+ Pocket Humido

Tobace éﬁp G Eﬁ

tory-fresh in a “po et ¢
IIIrhumidm containin aj
- specially treated wick.
“Water is injected with a’
ghiller bulb through a pm‘t
_in the side of the pouch,y
 and evaporates blnwl}.rf
from an exposed portiom
of the wick at the bottom.e
No free water touches the 2

- W e =
{ L e
chdLLU A metal hdl} Painter, dwarfed by colossal stotue, "Pn&'i‘#ﬂn."* as he beautifies her fea-
SEH.IS the filler ?QW tures, appears in danger of being crushed between the huge hands

Ice-Tcap Table for Serving Food Keeps Cold Dishes Fresh

* For restaurants and clubs that serve cold like those of the Scandinavian variety, an
snmeats and salads at help-yourself tables, ice table is now available to take the place

- of ice blocks, which some-

times permit heavy dishes

to slip off. It has a large

oval top finished in chro-

mium and rimmed with a

metal strip rising two

inches above the surface.

Refrigerating pipes im-
bedded in the upper part

cause condensation of wa-

ter from the air to freeze,

forming a two-inch sheet

of ice which becomes the

actual table top; When

trays of food are placed

upon this level surface

they will remain cool as

long as the built-in re-

Refrigerated table tnp prﬂmde.l level surfnce n.F n:e to keep a variety of fl'lgE'l'a‘tUr unit 1s kept
cold foods chilled at restaurants where PEIWG themselves ORe tlDlO -
Al [
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Voice Titles for Silent Films
Supplied by Automatic Timer

Notches in movie ilm start and stop sound record during pro-
fection, top; below, putting titles and sound effects on record

Voice titles and. sound effects can be
added to sidlent home movies with a sim-
ple timer that starts the phonograph at the
right places. The timing device, contain-
ing delicate switches that control the oper-
ation of the phonograph turntable and
amplified loud speaker, is set up in con-
junction with the projector so the film runs
through it. Small notches cut into the film
at scenes where sound is desired trip the
switches, thus giving the starting and
stopping orders. Either old or new films
of eight or sixteen millimeter size may be
used in the timer, and it operates with any
pr{:]ectﬂr and recorder-phonograph.

K&
Moon Once Rested in the Pacific
Glassy ""Tektites’’ Indicate

Thousands of glassy “tektites” found
along southwestern shores of the Pacific

are regarded by Dr. Carl W. Rufus, Uni-

50

(AN~

varmt_y_gf_l‘h_'[y: igarf astrunumEI as »
confirming evidence that the deep
Pacific is a scar left when the
moon tore away from the earth.
Dr. Rufus theorizes that the earth
was then made up of an upper
layer of granite and a lower layer
of glassy basalt. When the moon
broke away it took a mass of gran-
ite from the Pacific area, and proh-
ably some of the glassy layer.
Particles of this glassy material,
the scientist believes, were later
drawn back through the earth's
atmosphere at speeds sufficient to
produce the tektites in their char-
acteristie forms. Tektites have
been stud:ed for more than a cen-
tury but né agreemeng,on their .
origin has beén reached1

o
-

; UmbreZa laCarried in Pucket
of Woman’s Handbag

Bigger handbags for women af-
ford space to carry more acces-
sories, one of the latest being
fashioned with an extra compart-
ment at the bottom to hold
umbrella. When needed, the um-

brella is unsheathed I'E'adlljf by
opening a slide fastener.

-

 Stowing away the umbrefla®in a special compartmeant_*

at the bottom of the oversized pochkethook

POPULAR MECHANICS
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] JGHTNING strikes a high-ten- R 1
sion wire and burns it in two. J
Out go the lights in homes and = T
shops, but more important than ) 4
the disruption of service are the =
dangling ends of the wire—a i
threat to public safety. N\
Word of the break, though per- ™
haps not its exact nature, reaches -,
the system operations department . ;
of the power company quickly. ' %3
The engineer at the control board e
glances at a map on which num-
bered disks have been placed to o
show the positions of trouble A%
-

crews on duty, then picks up his
radio telephone: “Dispatcher call-
; . ]
ing Trouble Car Four . ., . Dis- :-' VTV, FB S e
patﬂ'ht‘!‘ to Trouble Car Four . .. Top, using radio on.farest fire line to maintain contfact with
The driver of a trouble car, headquarters. Center, power company crew receiving emergen-

e i i cy orders. Boettom, fwe-way radio enables police to reach scene
Cruising in the vicinity of the re- of crime within a few minutes after headguarters notification
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Left, uiltra-short wave receiver of type used to bridge gap in telephone
Right, patrolran about te mahe call over two-way radio,
)Tﬂf F.._-..-F NE,-_I Iurk fire department launch

service.
using,

ported cl'ffivulf‘n uv-u.‘t rs dnﬂ reéeives the
order: “Hop over to Fourth and Pine and
repair a service break. Let me know if you
, need any help—that’s all.”
The trouble shooter hurries to the loca-
tion but upon learning the extent of the

- damage, calls the dispatcher so a main-

tenance crew and a new pole can be rushed
there. The dispatcher, -using sradio, con-
tacts a crew in the field in order that power
service can be restored quickly and repairs
made before pedestrians are endangered

22

by the live wires, Use of
short wave by utilities
and others in emergency
service is just beginning
to emerge from the ex-
perimental stage, yet it's
regarded as one of the
outstanding contributions
- to public safety.

%  When the Federal Com-
munications Commission
b first allocated frequencies
/™ for this purpose, power
Ek v companies in Detroit,
Philadelphia, Wichita,
Kansas City, Kan., South
Bend, and Fort Wayne
were among the first to
apply for licenses, Oper-
ations are expected to be
started at Louisville, Bal-
timore, and Kansas City,
Mo., shortly.

Short-wave radio fits
into the utility service
picture in a number of
ways, an important one being in connection
with the switching operations necessary
following a breakdown in a particular dis-
trict. No matter what the cause of the
line trouble may be—lightning, broken
tree limbs, or sleet—the circuit breaker at
the substation from where the power is
coming automatically opens, cutting off the
electricity. Power systems are set up with
sectionalizing and emergency switches so
a trouble spot can be segregated and serv-
ice restored to the unaffected districts as

A
N
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¥y
4
<
L

Cirele,
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soon as possible, Upon learning of
a breakdown in a particular area,
the system operator usually dis-
patehes a trouble ear on a recon-
naissance trip. The trouble locat-
-ed, the driver ealls the dispatcher
by radio, acquaints him with the

details, and then waits

structions on the location of the
switches that are to be opened on

either side of the brealk,
opotted along a great

gas pipe line extending from Texas
to Chicago are six portable radio-
telephone stations, ready to bridge
any gap in the private or leased
telephone facilities that might oe-
cur in Nebraska, Iowa, or
Should a sleet storm or flood stop
the flow of messages over the reg-

for in-

natural

[linois.

ular channels, the complete radio 7

units serve as relay stations at
each pumping station. In a pinch
the sets can be used to reach
points that otherwise would be in-

accessible. In the event of
a washout or something
equally serious, a fleet of
repair cars and trucks can
be mobilized quickly.
When flood waters, a
hurricane, tidal wave, and
fire swept large areas of
the northeastern states a
few years ago, short-
wave radio proved such a
vital help in furnishing
{Continued to page 122A)
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Top, left, small-size radio-set developed by U 8. Forest Service for fire-
control-iverk. Right, aperating Kansas City, Mo., police radia system.
Keys on control desk operate lights on map as information comes in by

loud speaker. Cirele, radising measurements of forest-fire danger. Baol-'
tomn, receiving insfructions by radie from plane hovering over forest fire
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PIﬂStEf TEEth to Flt a (‘?m ered a special “helm indicator” installed

. Used in Dental Studies beneath the steering wheel. The dial shows
the position of the car’s front wheels, just

g > as the position of a ship’s rudder is in-
|

, a retired ship’s captain or-

dicated for the helmsman, enabling him to
- aneuver with better judgment in close

quartms

/X474

Extra Filament in Headlight Bulb
Switches on Automatically

Double-filament bulbs for automobile
- ail and head lamps are available this year.
o When the first filament burns out the
‘emergency filament is automatically
switched on. At the same time a signal on
the dashboard tells the driver he is using
the second unlt

Musm I;'lu::n.ﬂ.rs from Flvmg Pigeons
with Whistles Tied to Tails

Musical notes issuing mysteriously from
pigeons as they soar through the air have

; a  ¢caused some amazement among neighbors
_'—--"'_'_F ‘-\. -

' ’ { o
L This oversized set of dematihhbfe‘(pl'ns’fer fecth is -

used in the teaching of dental technigue o
~ L

In observance of the 100th anniversary of & (s e el .'
organized dentmwm%; = N
arranged a display o odern technique ™, -8 = e i S i
of their profession. One of the unusual 3 3 g

exhibits was a huge set of plaster teeth™ "
. used m teaching dentistry.

‘Helm Indicator’ on Seaman’s Car :
@ i Shows Position of Wheels

w L
Feeling pretty much “at sea” behind the E

wheel of his new car without n: 1g itir iy
_— WA _ { } & N AR
'l—n:;: ! 3 TR & S P l'- W A -
T__-:.:‘ ¢4 3 A i .'._ I_I..-". " ‘::' |

- Music takes wings when pigeon fancier fastens tiny
instrument to one of his birds and sends it aloft

-

of one fancier in New Jersey. The feath-
; ered musicians, without talent of their own,
< | = .\ wear a set of whistling devices fastened to

: ' = their tails. Consisting of reed and silk pop-
lin, mounted on an ivory tongue, the tiny
:iﬂatu‘red seaman had this “helm indicator” installed !nﬂmment pmducF.-s musical sounds when
w.in his car 5o he will always know pesition of wheels it i5 whisked along in flight.

= 54 gy : : . _ . - POPULAR MECHANICS



* glance on an electric map

. field, dhe—veather hill-

‘a switch that makes all

 ors. If the airport is spni{“
ted in green it means that ~J
. weather conditions are
“good and he would have

Koals

! Colored nghts on MééWF@u t er

Weather conditions at
airports are read at a

that illuminates colored
dots designating the air-
ports. Developed for use \
at the Naval Reserve air
station a‘f'mtt'\

hoatd...c&vers the eastern {'c
area of the United States.
T'o learn the flying condi®- >
tions at an airport tb\'i’
“which he is planning a & .
flight, the navy pilot turns

the airports glow in col- %

visual contact with the
ground; white indicates a
medium condition which
would require flight by
instruments, and red, as
usual, is the sign of dan-
ger, indicating “closed in"
or extremely adverse
weather at the airport.
All the airports are
checked daily to keep the
map up to the minute.
Colored slides are moved
into their proper positions A

b}f i ula tl.l'.l.g levers on Manipulating lever (top) gives green, white or red illumination for airport
the control hoard. '7 to indicate weather conditions. Below, map dotted with lights

Blasts reck Large House for Gowmi Site

Ve ckers made short work of
demolishing a tall buailding in
Washington, D. C., by starting at
the bottom with blasts of dyna-
mite, instead of at the top. The
charges were set under every sec-
ond pillar to undermine the steel
and concrete structure so the ruins
would tumble inward. Removal of
the apartment was necessary to
make way for the new $26,000,000
war department building.

Apartment building going down in a puff
of smoke and dust as wrechers set off
charges nf.d"vn:m:i' to blast away pillars

* .
- W s 5t i -
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BATTLE

By M. J. Julian » 39

President, Better Vision Institute

I)ECEH’ING the sharp eyes, and
the: cameras, of the enemy A

has become so important in mod- =
ern warfare that all military or- ™% E
ganizations of leading nationshave i
specialists constantly devising new, e ?
tricks of .concealment or striving
to “see through” the foe's camou-" :':J
flage. Since the idea is to confuse ' >'
or dazgle the enemy's observers,b °
the camouflage corps of the Brit-
ish navy has been given the name| .}
of the “Dazzle Department.,” '

In the world war the British and ~
French protected the positions of .
their guns from aerial observatidi
by erecting acres of net tents—
tents of dazzle—on whieh were *
stenciled masses of color blending
harmoniously with the surface of
the earth. But the Germans hur-
dled this obstacle by perfecting

Circle, German officers in camouflaged ob-
servation post. Apparatus in foreground
is a portable range finder for field battery.
Below, British soldier on sentry duty un-
der draped net concealing warplane from
enemy eyes. Right, how camoauflage iz
emploved fo make airplanes inconspicuous

. = ¥ 3 -
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ecolor filters which made it pos-
sible to distinguish pigment
colors from those of natural
verdure, Organic dyes, which
will defy detection by filters
used by either the human eye
or the camera, are said to be
available today and net tents
now used by the French are far
superior to those of 1914.
Camouflage in 1940 is a much
more difficult undertaking than
it was during the world war.
All the European nations have
made aerial surveys of areas of
potential military interest
Thousands of such photographs
are catalogued and filed for fu-
ture reference. If new photo-
graphs show changes when
compared with those on file,

%LF A A;
Mnsancﬁu:c I!s national guardsmen (top) with
uniforms “and mnthlm gun covered with white
sheets, employving winter camouflage of the type
used by the Finns. Below, gun concealed Ffrom
eyes of enemy aviators by ‘sh'ngr-spriﬂhfl'd net
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Warplanes approaching camouffaged anti-aircraft
battery in maneuvers (topl). Mechanized cavalry
vehicle, painted white, blends with snow in Fort
Knox maneuvers (inset ). Machine-gun crew ( cen-
ter ) in white costume for maneuvers over snow-
covered terrain at Fort Brady, Mich. Bottom,
Duteh coastal defense infantrymen in trenches
camouflaged with wire netting covered with
pieces of jute, similar in color to surrounding
fields and meadows

camouflage will be suspected im-
mediately.

Development of aerial photog-
raphy has stimulated greatly the
art of camouflage. Men through-
out the world have been working
valiantly to disprove the old say-
ing that “the camera doesn't lie.,”

Aerial photographs record the
earth’s surface in masses of light
and shadows. The camouflage art-
ist aims to produce conditions that
will deceive the camera. The per-
spective of aerial photographs is
vertical, In ordinary life the evye
sees objects in a nearly horizontal
plane. A cultivated distriet is seen
from the air as a checkerboard of
fields divided by hedges. Con-
glomerate land areas, containing
demolished villages, shelled areas
or patchy vegetation, present
highly complex patterns, offering
an excellent opportunity for the
light-and-shadows camouflage
technique. The camouflager stud-
ies the landscape from photo-
graphs and plans his work accord-
ingly. It is important that the
perspective lines of the locality be
duplicated in the camouflage. The
work ndst ‘harmonize .with the
contours of the district, otherwise
the deception will be apparent
readily in a photograph, as for ex-
ample, in one taken when the sun

P i ~, ¥
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is low and objects throw long shadows. A

mound must be a mound, and a flat .wm--.Q
1

face must be a flat surface; otherwise their
shadows will betray the deception.

Plans for the detection of camouflage
by the use of stereoscopic methods have

been developed. Hundreds of aerial pho-:

tographs have been taken of potential bat-
tle areas. When a photograph of a section
is placed on one side of the stereoscope, and
a recent photograph placed upon the other
side, if the contour of the land has bems
disturbed by erection of works, it will show
up as an irregularity to the eyes of the
investigator. Thus has the optical play-
thing of a past and simpler generation been
converted into a device of warfare.

Most familiar to the general public is the |

camouflage of ships. By painting irregular
shapes on a ship its silhouette is blurred,
thereby making accurate aim of missiles

from submarines difficult, In the last Euro-

pean war the use of camouflage is said to
have reduced materially the marksman-
ship of submarines.

During the past ten years considerable
study has been given to the development
of scientific principles of ship camouflage,
with the result that not only can vessels
be made very blurry in form and outline,
but they can, through the clever use of
optical illusions of line and mass, be made
to appear running a different course than
they actually are. The submarine com-
mander, thinking the ship is about to turn
from its course, aims his torpedo accord-
ingly, and frequently will miss because of
the optical illusion of the ship’s movement.

Zigzag steering of vessels is a deceptive
stratagem which is now used extensively
in the war zone. The aiming of torpedoes,
as other modern military projectiles, in-
volves highly complicated mathematics. If
a ship changes its course even slightly the
calculations are rendered wvalueless and
success in hitting the vessel with a torpedo
becomes largely a matter of luck. Auto-
matic zigzag steering devices have been
perfected and are now being used exten-
sively, and are supplanting to a large ex-
tent the painting of optieal illusion designs
on vessels,

Much camouflage, both terrestrial and
naval, is made to reduce visibility. A dirty
gray battleship is less easily seen than is a
black, or brightly colored ship. Some cam-
ouflagers believe that if a ship is painted

(Continued to page 120A)
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480 Fingers Massage Scalpw
to Keep Hair Healthy .

N

Crowned to fit head, multiple disks with 480 fingers .
massage scalp to remove dandruff and loose hair

To stimulate blood circulation at the sur-
face of the scalp and remove loose hair,
scale and dandruff, a lightweight massager
with multiple disks works quickly and
gently. Its 480 flexible fingers are manipu-
lated automatically as the user moves the
machine about his head to massage all of
the scalp muscles.

KYHaY
Umbrella Stands by Itself to Dry
on Broad Plastic Base

Able to stand on
its own, an um-
brella now on the
market is capped
with a flower-
shaped plastic
pedestal at its tip.
Instead of laying it
on the store coun-
ter while shop-
ping, or leaning it
against a wall at
home, the user
may set the um-
brella upright, ei-
ther opened or
closed, on any
convenient level

s%ace.
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Slag from blast furnaces, a waste

-
£ ::‘ by-product that rises to the sur-
4 face as iron is melted, is being
.t  used in the manufacture of build-
% ing blocks. Discovery of a process
% that expands hot gases within the
‘1:.3‘ particles of slag, creating count-

. less tiny sealed cells, made possi-
o> X hle-its conversion into watertight,
4 Alightweight bricks. They may be
i t_‘pre-::ast or the particles can be

s mixed with cement and poured
to shapes on the job. Its cellular
e cture gives the product insu-

- éﬁting value without impairing its
ocklike strength. Nails can be
" driven into the blocks for fasten-
. ing frames and studs. Since they
* can be painted or plastered with-
 out extra covering, the blocks find
" use in wall partitions, floors, roofs
»- and ceilings. In small buildings
‘" the block presents a good appear-
ce for both inside and outside
11 faces. In loose form the par-
ticles make fireproof in-the-wall
| g . insulation for buildings.

LT Lo - -
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? g chﬂre a l.‘:rnmmg Might, student pilots ot Kelly Field turn glass disk on

Trnﬂi"l:a‘rnm to match m;nd then read traffic directions on map

J Trafﬁc for Air Students

Traffic in the air above
Kelly Field, a serious
problemiwith 224-army
air corps students making
frequent training fights,
has been safer since the
“Trafficgram” went up on
the wall at headquarters.
It is a five-foot square
aerial map of Kelly Field
on which restricted and
danger areas are marked.
Pivoting about the mid-
point of the airport is a
glass disk on which are
printed the rectangular
courses the students must
fly. Before taking off on a
flight, the pilot turns the
disk so that its index
matches the wind direc-
tion, then reads on the
map the exact traffic pat-
tern, takeoff and landing
lanes he must use.

“*g Slag Converted into Bricks Has Many Uses in Building

i

Top, a house made of slag building blocks. Below, nails can be
driven inte blocks for fastening frames and studs

POPULAR MECHANICS
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TH EY MOVE ANYTHING

L’h _r J"i_.ﬁ’:"{/{[ .._.-{-"'-..-A

T WAS no ordinary job, this
picking up of an old stone ob-

servatory and setting it on a new

foundation 700 feet away.

John Crowe realized this the mo-
ment he saw the fifty-one-year-
old landmark of the Northwestern
University campus. And he's no
stranger to tough jobs. With his
brother, Albert, he's been draw-
ing them for years: the assignment
of raising the Louisville power
plant twelve feet six inches when
the city was without lights follow-
ing a food, and carting a Minne-
apolis library building several
blocks without even disturbing
the books on the shelves, to name
but two. On another occasion they
sliced a large Chicago church in
two and so arranged the halves
that thirty feet of additional space
could be built into the center of
the structure.

JULY, 1940

Moving a house across Puget Sound by barge, top. Below, five-
foot section of shyscraper is cut out and building rejoined



Moving the observatory, how-
ever, presented new problems. It
wasn't the building’s 2,200 tons of
weight that complicated matters
so much as the nature of the
structure. It was two moving jobs
rolled into one and called for hair-
gplitting accuracy.

Extending from the roof to the
“basement, some forty feet, was the
brick ‘base of the telescope meas-
uring thirty feet in diameter.
Built independently of the struc-
ture proper, it had to be moved at
the same time and with infinite
care so the delicate astronomical
instruments, left in place during
the move, were not rendered in-
accurate. The 150-ton pedestal
miust not get more than a fraction
of an inch out of line with the rest
of the building.

With the same care a structural
engineer exercises on a set of
bridge plans, the movers worked
out their blueprints. The principal
factor in moving buildings, Albert
Crowe points out, is estimating the
load and then seeing to its proper
distribution during the operation.
Before attempting to move the
huge stone pile and telescope base,
the movers decided to raise them
four feet so heavy timber and steel
braces could be inserted under the
whole load. Pump and screw type
building jacks could then be spot-
ted around and under the building
so the weight could be equalized,
and by turning the jacks in rota-
tion the building could be lifted
without any portion getting out of
plumb.

A ditch was first dug around the
foundation and openings were
made in basement walls to allow
the insertion of heavy eyebeams
from one side wall to the other.
This completed, additional beams

1% and steel rails were placed across °
‘e L\ the supports to keep the weight
=t even during the move. A crib of
heavy stringer timbers was built
up in the ditch to a height where

T

It took two months toe move observatory
e =fif Northwestern University 700 feet, one
¥ tractor and four horses furnishing power.
At left are various steps in operation. At
bottem, laying rails to keep weight even
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600 jacks could be set in
place, At a whistle from
the foreman, workmen
gave each jack a quarter
turn, eight guarter turns
being required to raise
* the building an inch.
When the building was
ready to start the trip, a

bed of big timbers was
laid to the new site. On
these were cemented six
rail runs on which hun-
dreds of rollers would
move. As soon as the
weight was transferred
from foundation to track,
pulleys and high-gear
tractors were harnessed
up and the building began
to roll at twenty-five feet
aday. To check the move-
ment of the pedestal in
relation to the remainder
of the structure, a transit
was kept in use through-
out the move.

Building moving isn't
an exact science but it
might be mistaken for one after glancing
_at feats that have been carried out. When
Los Angeles widened a downtown thor-
oughfare a property owner was on the
point of ripping off five feet from the front
of his thirteen-story office building to al-
low for the new roadway when George R.
Kress, a moving engineer, came along with

JULY, 1940
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The grandstand was moved a half hlack, the farm house ten miles. Below,
high-voltage wires are carried over huge tank oz it crosses highway

a better plan. Why not carve out a piece

L
rd

several feet back of the front and then .

move the facade back intact? This was

found much less expensive than ripping off .-

the structure’s face and building a new

one. Cutting the slice out of thirteen floors

of brick and concrete and getting the mov-
(Continued to page 116A)
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Inclined Track Lifts Stretcher
to Window of Hospital Train

i &

F -h- {4' 1_...._ .ﬂ‘_-‘.’

u 1 L
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A

son the track and hoisted
athrough the window of

als

S 4 the hospital car.
-’ : .
. \ e ———
5 I\-\.'l |

JSu'pi.;:.i*Gas.hlinEAdds
) Fifty per Cent to
J ¥ Engine Power

o American chemists
) have developed a new
;,___;g.l-mlnm called triptan
*fwhu.h. in laboratory tests,
) ®produced fifty per cent
- qfrnuu* power than the best
~, ~ aviation fuel hitherto pro-
- \ yduced. It has not yet been
& "put to work outside the
« “sclaboratory. The extra

% 'power was developed
without adding lead,
. Which would increase its

power by an estimated

64
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h’{nsp:tal' car in !h: Netherlands 15 equmnud with inclined trock on which
stretchers bearing wounded soldiers can be hauled abeard comfortably

= = oI

¢ T¢ put wounded soldiers aboard hospital trains quickly
-1anc1 with the least possible jolting, the Dutch army has
\adopted an inclined stretcher track. The stretcher is Taid

i‘

twenty per cent more.
Another new fuel called
neohexane, already used
experimentally in planE'sj’\gj
increases their powe
hy.twent},' per cent, )
4 P
& /1 mn
Meters Test Riding :
Ease by Recording ¥

the Slightest Jar %
|

Not satisfied with hu- ¢
man observations alone )

to deteet auto vibration,
engineers have developed
precision meters that re- ™
veal shocks unnoticed by
riders, yvet might cause »
fatigue or discomforty
With one instrument the
slightest jiggle is convert-
ed into a thunderous roar 3}
through headphones. An-_
other “wibration meter,”"
which may be held in the
lap of a passenger or.
placed anywhere insida
the car, records electri-e.
cally every motion and
also shows its extent. A

-

L |

L.

special indicator meas=. ,
¥,

ures sidesway and in- <
cludes an analysis of each *
movement in its report.

LI

Listening to the vibration of an autemobile with earphones in which the

slightest figgle or jar is amplified into a loud roar

POPULAR MECHANICS
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Electric Dust Trap Samples Air for Analysis

For measuring and an-
alyzing dust carried in the
air or in fumes, Westing-
house has infroduced a
portable dust sampler. It
works on the principle of
an electric precipitator, of
the type used in some
forms of air conditioning.
As a sample of air is
sucked into the metal
tube, a direct current of
10,000 to 11,000 volts puts
an electric charge in the
dust particles, trapping
them against a grounded
cylinder. Then they can
bhe weighed and studied.

Air enters horizontal tube,

upper left-hand corner,

dust is electrically charged

and sticks to vertical tube.

Meter near top shows vol-
ume of air

23 & - : e o :
- Vanes me ig Multiple Bomb Casting Out Incendiaries 3 1},
Ll
. ! One of the most.destructive 'L
weapons introduced in the war of 3
1940 is the multiple incendiary
homb dumped over the wooden |
cities of Finland from Russian
planes. The secret of its operation | X
was learned when Finnish soldiers
captured an unexploded bomb.
Seven and one-half feet long and r
two and one-half feet thick, it had
projecting vanes which made it
spin as it fell, and as it rotated -
sixty small incendiary bombs hq
.

sprayedout in all directions, start=-
ing fires over a wide area.

% r:i‘ r:._q;__ L
Cactus Made into Plastics
Similar to Bakelite

Cactus, which is an important
source of food and drink for Mex-
icans as well as for their cattle and
burros during long dry seasons,
B has emerged from the laboratory
win the form of plastics having
31:- roperties similar to Bakelite.
=2 Production of the new material is
Vanes at tail of this s!;vsn"n-n.d g:-l.l;-.hqlf. foot Russian bamb ro- OKDECtEd to start in Mexico some-

tate as it falls, spilling out small incendiary bombs time this year. ,
7 JHL g

[ v
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Secrets of BIG LEAGUE

By Harry Danning

Catcher for New York Giants

"TYHERE are few thrills
in baseball that com-
pare with hitting a home
run with the bases full
and if I could I'd tell you
just how to punch one out .,.
of the park. Hitting a_
baseball is nothing more
than an application of
simple mechanical prin-
ciples but no player has~
ever been able to reduce
it to an exact science. A
few of the best hitters can
call their shots—and oe-
casionally make them
yvet only three hits out of
ten pitched balls makes
vou a better than average
player.

I'll try to tell you a few
things that may improve
vour hitting although
some of my teammates
won't agree with every-

w

Tap, batting practice with portable backstep; hold- - 4
ing bat out from body adds power. Below, rc.:td'y far thmg I saYy. Even the best
pitch, hands and arms not cramped to body hitters can get into a hot

&
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BATTING

argument as to the best way to hit.
First, it doesn't make much dif-
.[‘L':‘I'E]]'!L'E_’! “’}H!I'{!‘ or ]'HJ"'-"I.-" _"n'!'l'l.:l :"T.i'.lnfl.
in the batter's box. The main thing
is to take a comfortable position.
The step you take just before
swinging is important because it
contributes power to your drive
and helps with the timing. A long
stride will throw yvou off, so keep
it between six inches and a foot
long, The direction of your stride
will depend on where you stand in
the box. If you stand in the far
corner voull probably step for-
ward and in toward the plate. If
you stand close to the plate, you
may step back or away. If vou
stride back, move only your leg,
because if you move your hody
back you reduce hitting power,
You should hit off your back
foot. That is, keep your weight on
it. You can even “plant” that foot
by seuffing a slight hole with vour
cleats. The foot must stand flat
until after the ball is hit. Rising
up on your toe too soon kills yvour
power and wrecks your timing.

JULY, 1940

Upper left, in midde of swing, bat head back but arms ad-
IJur.n:'-.l:f. batter b:gl'r.r; Ffast wrist moelion that Eraps head for-
ward. Right, wrist snap has just begun. Below, under-cutting
at pitched ball te knock high flies giving the catcher practice
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club gets to the plate.
That is, rotate your wrists
forward to increase the
speed of the club head.
Don't swing too hard.
Babe Ruth was a hard
swinger but he was an
exception, The best way
to hit is with a firm easy
swing with lots of wrist
motion. Your head should
be absolutely still all
through the swing.

The swing should he
level. Swing from back to
front and keep it as level
as yvou can. The bat will
probably drop a bit dur-
ing the swing but that is
all right, what we call
level and down. Ruth's

In circle, a class of rookies watches a demonstration of base sliding. Below, after a full swing
that connected, a batter drops his bat and gets off toward first on his toes

The best length and weight for the bat
depends on the individual. You get the
best leverage if you hold it near the end.
Control is mainly a matter of grip. Don’t
grip the bat tightly because this locks your
wrists. Most good players hold their bats
so loosely that you could walk up behind
them and lift the bats out of their hands.
Of course, you increase the firmness of
your grip as you go into the swing.

Get your arms out during the swing and
let your wrists “break” fast just as the

68

great hitting was due partly to the fact
that he was an upper-cutter, but, as I've
said, he was an exception. Another good
swing, although it's another one you
shouldn't try, is the loop. The batter makes
a preliminary circle with the tip of his bat
before he starts the swing, winding up and
gaining terrifie leverage and speed. Leave
it alone, It takes a strong heavy man to do
it properly and no more than five players
in the major leagues can control it.

Not even the best hitters can place the

POPULAR MECHANICS
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ball just where they de-
sire. They can control
direction to some extent
although most players fall
into one of three classes,
the pull hitters who hit to
their side of the diamond
most of the time, the

straight-away hitters who ~

hit to center field, and the
opposite field hitters who
hit to the opposite side.
That’s a matter of natural
timing with the individ-
ual. For a right-handed
hitter, a ball hit in front
of the plate goes into left
field, a ball hit squarely
over the plate usually
goes into center, and a
ball hit a little later goes
to right. Try to regulate
your timing to these po-
sitions. You can help
control the direction of
the ball by twisting your
body and shoulders, pull-
ing around to hit at the
proper angle.

If a player had perfect
control, which none has,
he could hit the ball
above or below its center
at will. About all you can
do is aim at the ball and
hope to hit it squarely.
That's hard enough by it-

{Continued to page 130A)

— e
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Abaove, batting practice in front
of portable backstep wused in
training. Left, hold bat loozely,
thumb behind, for socrifice
bunt. Below, left to right, Dan-
ning demonstrates three phases
of swing: ready to hit, with bat
held loosely in hands; stepping
up for straight hit, he snaps the

wrists forward ; in firal pogition

Danning rises on his back fool
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Coin Machine Rents Razor
for Self-Service Shave

0
e
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for breaks usually occur at the knot. The
need of knotting the line is eliminated by
a lock just offered for sportsmen. The line
is passed through the eve of the lock,
through leader or bait, then back through
the lock again; a lead ball is inserted in a
socket between the two lock members,
which are then serewed together,

¢ G 7
- f

] ol

o A Radio Cofnects Phone Stations
LA ¢
AN If Line Is Down in Storm

-
u X Radio now comes to the aid of telephone

e, “&*

gap between two exchanges when sleet
' storms or floods put a Inng distance line
out of commission. This is made possible
" with a two-way radiotelephone developed
in the Bell Telephone laboratories. When
contact by wire i§dest between two points,
an instrument is plugged into the switch-

o
B =
' - Slot-machine patron shaves self with rented razor,
then returns it to receptacle where it is sterilized
%3 Shaves with an electric razor are offered
X in public places by a coin-operated ma-
) chine for travelers and theatergoers. The »°
%)  patron shaves himself before a mirror e
b lighted from both sides, then places the
e~razor in a sterilizing receptacle where a .}
g‘&?.'mu_,ldﬂl lamp bathes it with bacteria-
Y % killing rays. To guard the razor against, &
¥ theft, an alarm is set off if wires are cut.
e T 9 A /e i %
l. .2 Ball Lock for Fishing Lines b
SRR * ©
/ Eliminates Need of Knot o .
. Tying a knot in the fishing line to attach ""-
leader or bait, LL%& the strength of the liney. S ¢ P
Ui, :J < 3
| —_— e .
; "%, Radiotelephone establishes temporary connection be-
' . Tk S, .| o tween stations that lose contact over regular line .. % 52
R |
5 '! > board at each end and conversations may
e 3 Be carried on over the air without inter- * -
ruption, sinece each unit is both a sender :
T by ;E.J:.ﬂd receiver. The radiotelephone also may = _‘ }
Tl be used with a portable switchboard to \
Y’ I-proyvide service at rgmote, pbir ts, '.ﬂ N
oy N T| . Bt
4 A ([waundriu_k; al eginning t '{Mz mumble . ¥\
mafks which can be seen only under in-
1 Lead ball inserted between two members locks the visible llght rays, in Plﬂﬂe of the mjiﬂ]lb]

fishing line tightly and obviates the need for hnot

3 %

ink marks or metal tags. Ct - ...-..g,‘.-
i ﬁdﬁ:
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N DIN  havaimtiianais BeUlonalaatrs.

Your chances of sudden death when violating simplest safety
rules are about the same as your chances in the war zone. A
stody of hazarde by the Northwestern National Life Insurance
company paoints owt, for example, that drinking while driving
{abave ) slows reactions fifty per cent and puts motorizt and pas-
SEAFErs under the same death risk as riding a cnn!rnhundrcurl‘yn
ing freighter in the North Sea for the same length of time

You might as well be in a bombing raid as “jaywalk"” across a

busy American street in the middle of the bloek (above). Your

chance of surviving the fifteen te thirty seconds between curbs

iz about the same ag in an air raid. And it's twice as rishy to

clean with benzine, naphtha or gasoline as to learn combat Aving
at one of the U. 8. army and navy air schools

JULY, 1940

Violating Safety, Rules Is as Pe;_il

ous as War
“i:." "&"’“"‘"t"i’ a i W

Drivers who ignore stop signs
{above ) have anly twenty per
cent better chances of escap-
ing death than a sailar en a
British destrover in an egual
j,u.-rl-:uf nf exposwre, u;.'ﬂ‘idl:l‘i.f
statistics show
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EIJEr_"I-' new ftool of ctiaock brings a
new tool of defense. In the first
six manthzs after the war burst ouwt
over Eurape [ast September the de-
velopment of mew and terrible
weapons was faster than the early
progress of the war itself. On these
pages are zeen some of the newest
tools of war, with on occasional
glimpse inside them. At the top,
gunners an each side of a British
“Sunderland” Aying boat watch for
the enemy as their huge plane cir-

cles over the North Sea

The long-range British bombing
planes at right are the Vickers
“Wellington™ type which have
bembarded German eoastal
bases and have made night
flights across Germany as far as
Austria and Czeche-Slovakia

72
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ADMIRALS
BRIDGE

ARMORED
CONHING
TOWER

OHHI.IW

I1 I'HEH
GUN TURRET

CORDITE
MAGAZINE

15 NG .:'-.Hi:.-—,".'.‘.!«? ! 7 4 -.m' [rE??ll.'.H :
MAGAZINE el & F e

Q@)

The drawing abeove represents the 35,000-ten British battleship
“Warspite,” whese big guns can fire a broadside weighing 15,400
pounds. Dotted lines indicate the communications system. Here
ie the routine of firing: position of target and ranges from con-
trol tep and gun turret are sent to transmitting room; mean
range ig re-transmitted to control tep; braining and elevating
directions are given to gun turret; guns are loaded meanwhile,
and when ready, signal light shows in transmitting room; con-
trol top is informed and director-layer fires gun by electric pistol.
At right, command, “Clear Ffor action,” ealls for removal of
davits, handrails, etc,, and hoses are run along decks ready te
fight fire. Below, an amphibian tank finds the going tough

" | [y __'_."-.‘__

|I. L "; . 3 ) .
i . . “" L4

T
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All drawn to the same scale, these are the notable types of fighting tanks of the European armies.

British tanks generally prefer speed to thick armor, French the reverse. All have revelving gun

turrets, and in each case the driver is between the wheels. Numbers under tanks indicate width

of trench the machine can span; down the left side of the drawing are the angles of slope the
tank can climb, at right are the heights of abrupt steps it can surmount

POPULAR MECHANICS
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and Elacfric
' Paneis

P
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| Rewolvim f .

Tutrel Rails and
rafraclable : - 'E‘hm.n drive

)

Largest aircraft in the British coastal command is the “Sunderland™ Aying boat. With a 2,800-
mile range, these reconnaissance bombers “cover” the North Sea and northeastern Atlantic. Big
enough to pick up the entire crew of & merchant veszel, they have participated in a number of
rescues. The four engines develop 4,040 maximum horsepower and cruise at 178 miles an hour,
with 22,000-foot ceiling. The ship carries seven machine guns, is manned by a erew of eight

JULY, 1940
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A 150 mp.h. A L A : .
Gunner cannol B. 2 seconds - 3 e 2 R IVE
Igunnar hil climbing I
pilor, Fighle '_l __________ "
et 1Y

Gunner cannol i s ,

hil’ diving Fighler

Ash. Differences in spheed A.6O h

B.B. Inletvals of effeclive range B.5 5::’ CLIMB

C.C. Tolfal bursls of bullels " z . g

Fighlers alfack ﬁ
......... simullanecusly o :
force gach

Bomber To

Bomberas kes
f'ﬂ’lma.li;n j’at defend ilself
mulual assislance

e,

These diagrams illustrate the tactics of Aghter versus bomber. Their guns may be within effec-
tive firing range only two to five seconds, depending on diferences of speed, as indicated at top.
When pilot points nose of pursuit plane directly at bomber, fixed machine guns in wings focus
converging fire an the enemy. Bombers Ay in formation for mutual protection, and fighters
attempt to split them. At bottom, pursuit plane “degfightz" around heavy bamber
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INCENDIARY

i GDHTACTEOHB
| BOMB

Rolling off its miniature railway track at
stern of a mine layer in North 5ea, a mine
(right) plunges down te jain the deadly
belt between Germany and England. Be-
low is the “Airacobra,” U. 5. army 400-
mule-an-hour pursuif plane which fires
37 =-millimeter shell from cannon in nose

JULY, 1940

l DELAYED-FUSE|}

Madern homb-sighting instruments are extremely in-
tricate, Bomb aimer, above, presses control releasing
a bomb as he watches sighting instrument on feor
of Vichers “Wellington,” British long-range bomber.
The sighter automatically takes inte account the
height of plane, its speed, windz and drift. Sketches
at left show three types of bombs and three meth-
ads; note steeper angle of fall from greater height
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Army Shop on Rails Makes Repairs at Front
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Officers mspectmg British army's ﬂtﬂllt machine shop used in France fo repair war eguipment in the
field, thus saving time that would be lost in transporting material back and forth between distant points

British forces in France save time by
repairing war equipment in a mobile
workshnp By carrying machinery and
aupphes in a railroad car, many repairs

and replacements are made in the field,
thus avoiding the necessity of hauling the
heavy pieces to permanent repair depots
located far back of the front lines.

i%%ﬂﬂt Laminated Wooden Beam Supports Vast Load

From ordinary two by ten-inch lumber,
no piece being over twenty feet long, a
Seattle construction company built a tre-
meadous—Jlamingted—beam 110 feet long,
weighing 8,791 pounds and capable of sup-
porting a roof load of sixty-five pounds per

square foot of roof, far above normal re-
quirements. This huge wooden sandwich,
resembling a wagon spring, was bonded
with 118 pounds of casein glue, tmh enough
nails being used to effect adhesion while
the glue was s¢fting. Jn a test it easily held

Resembling a large wagon spring, this huge laminated beam 110 feet long was built of lumber, no picce
being more than twenty feet long, sealed together with caseify glue. Here it is under a terrific test load

“
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a load of 650 pounds per
lineal foot. The beam was
fifty-two inches deep at
its center, ten inches at
the ends, and required
3,780 board feet of lum-
ber, Laminated beams
are said to be free from
checking and so stronger

than a solid beam. :,j’

Fast anpedn Bnat
Built to Defend )
U. S. Coast

Probably more pow er-c

ful than similareraft used -
by foreign navies, the

newest type United States

torpedo boat, the PT- E,k
has a theoretical top-"
speed rating of sixty miles
an hour. In the first tests,

which were made before j
its three lﬁﬁﬂ-hursep{mr?-_’“
er motors had been bro-"

ken in, the off-shore de-
fender thundered over a
lake at forty-six miles an
hour, with no attempt to
reach its limit. Manned
by a crew of ten, the
eighty-one foot boat has
a cruising range of ‘2,000
miles, It is armed with
torpedo tubes, depth
chargei and machine,
g‘uns. ‘and a single fight-
ing unit costs. $218,000.

i oy

Sixty miles an hour is the prnbnﬁh top speed of Hu: -:mﬁty-ann foot tor-
pedo boat tested for United States navy as new coast defender

JULY, 1940
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Dummy on Wooden Horse -
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Teaches Students to the
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Tostructerillustrtites Fis Foa Lesaan dow Stadet Ty ot of pecdes horse
and d'm_!tmy rider that can be adjusted to any desired pus:'tianrh 4
" Disesnforts usually experienced by students of herse-
mansh:p are spared beginners at a riding scheol where in-
structors use a wooden
model as a teaching as-
sistant. Bolted so all the
joints move freely, the
dummy horse and rider

obligingly assume any -
position desired to point
out faults of the novice.

@[ Six flying doctors of the
Australian Aerial Medical
Service answered 37,554 .
radio calls for medical aid
or advice last year, flying
100,000 miles to their pa-
tients scattered over
1,000,000 square miles of

ack country. a* LALenr,
Wll 2l "0 eer
= g o g .
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vSpl:t Mask Compares Tan
: Obtained at Rival Resorts

L& B
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Split mask was worn f(g‘furr leff side of face at Miami and right side at
Los Angeles to settle dispute cencerning sun tan merits at rival resorts

~'Differences in the ddiree of 'suh’tah. obtaindble at rival
bedch resorts were compared by experiments.made with
the help of a split face mask. The wearer [ (7001t 400
spent two weeks basking under the sunny ij
sskies of Miami, Fla., with only one half of n,,-d ¢
his body exposed, using half of the queer ~ '-.:
s

MW~
oA

L

mask to shield one side of his face, Then
he hastened to a beach at Los Angeles,
Calif., where he took a second two-weeks x
tanning on the other half of his body for_ 2
the sake of comparison. These transconti- _
nental sun baths were prompted by a dis-
pute between two ardent supporters of
their respective localities. ~

462 - S
‘ Blectric Lock for Auto Gas Tank S )
Operated from Driver’s Seat

Opened by pressing a push button on the R)

t'\q instrument board, an electrical keyless lock ™
for the automobile gasoline tank will op- =«

- :},lgra‘te only when the zgmtmn switch is on,

ALy

.

+ TP agy -

[ ’ i

bl S B“J-h.uh S %
.k' Jr t‘ el b

ﬂ";{ _¢$,

J--'-"‘

1

T\

Disk with adjustable painter shows angle at whick
propeller is set to help mechanic time plane engine

POPULAR MECHANICS

Heavily chromium-plat-
ed, the cap cannot be lost
or pried off once it is fas-
tened permanently. A
screwdriver is the only
tool needed for installing
the lock since there is no
drilling, cutting or alter-
ation of the car. If water
freezes in the lock, it is
defrpsted. by holding the

" button down a couple of
" minutes.

The lock works
with an electric hammer
action, and you can hear
it “strike” when it opens.

, géme Engine Timer

Shows the Angle
of Propeller

For convenience of me-
chanies in timing airplane
engines, a simple instru-
ment has been developed
that fits on the propeller
hub. It has a disk marked
off in degrees and an ad-
justable pointer to show
the angle at which the
propeller is set. To time
the engine properly, set-
tings are made to coincide
with the degree markings
on the disk as indicated
by the pointer.
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Going back to the old
days of river side-wheel-
ers for his idea, an in-
ventor has devised a
paddle-wheel “rowboat”
that is propelled by foot.
Pedals in the bottom of
the craft turn two wheels
equipped with broad pad-
dles and attached to a
single crankshaft. Two
long arms with hand grips
extend upward from the
pedal shaft so the boat
may be operated by hand
as well as by foot, or by
both hands and feet.
Steering is accomplished
with a rudder turned by a
rope strung along the
gunwales close by the op-
erator. It is claimed that
the craft can be driven up
to five miles an hour with
much less effort than
would be required in °
pulling oars.

Paddle wheel churning wa-
ter, right, top, to drive
foot-operated boat without
use of oars. Boltom, close-
up of mechanism shows

movnting ol pedele, - B S ]
ez an :mnanft - ‘,.; - -5 :: i “-\iu'_' -
' ' - 1. b

Fast Chmbmgﬁnterceptnr Plane Has 36,200-Foot‘Ceiling’ -

Invading bombers will
confront a stiffer chal-
lenge from the new Cur-
tiss-Wright interceptor
=airplane that—cli
swiftly to meet an attack.
Designed for a foreign
government, the ship has
proved its ability to elimb
higher than 5,000 feet in
one minute. Its top speed
is over 300 miles an hour
and its ceiling 36,200 feet.

{Electric power r:un._-
sumed in the United States
reached 107 billion kilo=

e . ; ey Y ;
Interceptor plane that can elimb nearly & mile a minute and has 36,200- )
foot ceiling. Its top speed iz more than 300 miles an hour watt-—hﬂurs 1939

- JULY, 1940 1 o 7(—0!
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HDW deep is a farm? Legally a quarter
section is a vast inverted pyramid, its
apex at the center of the earth, 4,000 miles
from the surface. Actually a farm of virgin
land is from six to eighteen inches deep.
Skin off that film of topseil, and you have
real estate left—but no farm. Nothing will
grow anywhere in that 4,000-mile wedge,
except in those few inches of topsoil.
And that fertile topsoil is being carried
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Dust storm leaves Ffarm machinery
buried [ above). Constructing a rock
gutter (left) to halt soil erasion

Ce €,

out to sea from American farms at
the rate of three billion tons a
year. Every muddied stream fair-
ly shouts of good earth being car-
ried to sea. Millions of acres of
once fertile farm land are buried
under the waters south of New
Orleans, west of Portland and San
Francisco, east of Wilmington and
Charleston. Tons of it are dredged
up every day to keep our rivers
and harbors clear.

On May 11, 1934, our greatest
dust storm ripped topsoil from the
plains to the depth of the plow,
sent it billowing into the sky.
Aviators tried to ride above the
gritty cloud, but it reached to the
stratosphere. Carried eastward, it
hung above Washington and New
York, blotting out the sun. It settled on
ships 200 miles at sea. H. H. Bennett, chief
of the Soil Conservation Service, estimates
that tisone storm moved 300 mlllmn tons
of soil—enough to cover two million acres
to the depth of an inch.

That was only one blow, Farms in Da-
kota and Oklahoma have been buried lit-

*erally to a depth of five and six feet. Other

farms have been scoured clean, two and
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three feet of soil being ripped loose, leaving fence
posts dangling in mid-air, telephone poles un-
earthed to their very butts.

Nine million acres of fertile farm lands were
ruined by those dust storms, eighty million other
acres were severely damaged: a total of 233 million
acres affected—an area the size of the state of In-
diana. Forty thousand families, their farms ruined,

Tap, sirip ratation of cotton
and small grain is one means
of combatting erosion. Center,
pointing te original ground
level on telephone pole, indi-
cating a loss of two and one-
half feet of earth. Botteam,
device used for measuring lass
of soil caused by water erosion
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Top, graphic illustration of man's helplessness
ogainst o dust storm. Left, working on sloping
of a cregk's bank. Below, example of advanced

fn state; of erosion, Bottom, mgchinery nids in the
g9 ) (‘ battlefto = the grood earth
3 eocd ﬁf -

moved out of the dust bowl between 1930
and 1937.

The ravages of wind were dramatic. But
waler erosion, insidious and undramatie, is
really much more serious. Wind erosion
has gravely aflected four and seven-tenths
per cent of the tillable land in the United
States, moderately affected twelve
per cent maore. Sheet erosion and
gullying, both the work of water,
have removed from one-fourth to
three-fourths of the topsoil on
forty-four per cent of all farm
lands; six per cent being rendered
unfit for further cultivation.

Millions of acres in the Pied-
mont area, stretching from Vir-
ginia to Georgia, have been rav-
aged. For the hills have been
plowed up and down the slopes,
planted te open-row crops—to-
bacco, corn, cotton, potatoes—year
after vear. Water has raced down
these- furrows, carrying the soil
with it until the rivers run red.
The furrows have become gullies.
The gullies have grown with each
rain—deepening ten feet in a sin-
gle storm—to cut up bare fields,
undermine roads, swallow homes,

There is Providence Cave near
Lumpkin, Georgia. As late as 1890
this enormous gully was fertile
farm land. Men are still living
who attended a schoolhouse that
stood on the side of a gently slop-
ing hill. If that schoolhouse were
in the same place today, it would
be suspended 200 feet in the air,
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over almost the direct center § this chasm.

Uncle Sam is going after those gullies
now. He's going after sheet erosion, too,
and dust storms. The Soil Conservation
Service is educating the farmers on how to
tie down their land. The Civilian Conserva-
tion Corps boys and Works Progress Ad-
ministration workers have been called in
emergency situations; but mostly it's a
case of showing the farmers how and leav-
ing it up to them. For with 1,200,000,000
acres more or less on the move, the job is
too big to do it any other way.

It is running water, of course, that erodes
land; so the job of soil conservation is to
slow that water down to a walk, to make it
deposit its load of silt, to make it sink into
the ground and remain there,

To make the water do these things it is
often necessary to redesign a whole farm—
sometimes a whole countryside. Conserva-
tion Service engineers map the area to be
treated, usually by aerial photography.
Then an effort is made to get as much of
the land as possible under cover of vege-
tation for as long a time as possible.

Fields too steep to stay put under culti-
vation are retired to forest, or are terraced.
Pasture land is reseeded with Dallas grass,
clover, or Lespedeza, to give a thicker sod,
and hillside pastures are striped with con-
tour furrows to check and hold the water.

The conventional square fields, which
encouraged plowing up and down the
slopes, are being redesigned to conform to
the hillsides, all cultivation being done on
contours. Dams and other mechanical
struetures are used only when natural
methods cannot fill the bill. Farmers are
agreeing to a five- year rotation of crops
on cultivated hl]l’:.ldES, ‘a typieal ~retation
in the south being cotton, corn, oats, and
Lespedeza, the latter remaining on the field
two years.

With this form of rotation the field is
divided into five roughly equal strips laid
out on the contour, the Lespedeza alter-
nating with the open rows of corn and cot-
ton, to catch and hold what soil is carried
off the bare rows. Vetch and winter peas
are planted in the corn and cotton strips
after harvest, to furnish winter cover and
build the soil.

Large gullies are treated by digging
diversion ditches to throw run-off around
the head of the old channels. The edges of
the gully are then sloped evenly and plant-

(Continued to page 133A)
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Cardbnard Chair aﬁd Table
Fold Flat: fnr Easy Storing

Folding chair and t}'ﬁf;wl't'é.r desk can be carried by
one person, and are serviceable for ordinary use

Furniture made entirely of cardboard is
strong and durable enough for at least
temporary use in the home and office. An
office chair and table, for instance, will
support the typist and typewriter, You can
fold the pieces into a small, flat bundle for
convenience in carrying or stowing, and
there is also an all-cardboard carryving case.

[ The record year for new automobhiles was
1929, when 3,880,206 were registered—and
fnrty four per cent of them are estlmated
to be in oper atlun et . g

(Hoagl LA

’D] ( 'f‘f"if;'

85

)

i



U0) G SRS
Balloon Llfts Antenna of Moblle Radio Station

LT

-
Radistelephone operator, at left, talks with boats at sea or land stations from trailer. Right, balloon
Q.? to heist fceld antenna is filled with hydrogen gas from storage tanks carried in trailer
. Stringing up the antenna is easy for op- providing an efficient vertical antenna.

the California state hlghway patrol. They.
‘simply-attach the wire to a balloon filled
with hydrogen gas and fly it like a kite,

g 7 erators of the mohile radio station used by

i K E:Ir'e Department Rescue w Carrie§ EPI adio Unit g

With the completio a (fire truck
equipped for every emergency, rescue
work is now the férémost function of a

Rescue truck contains equipment for any emergency, with battery of Mood- that can be used ﬁft}' feet
lights, forhl!lfl IIZM' and -way radio tapaid in fighting fires from the ‘tl"l.l-l:k four T50-
_.I ,p rhrd f N

Housed in an all-metal trailer, the portabl
radiotelephone can be towed speedily over
highways to any point, for emergeney o
experimental use.

special squad of the Pasadena, Calif,
department. Responding to all regular fire
alarmis, the new truck carries to the scene
148 separate pieces o
equipment to help thost-q?
in distress. Included

a first-aid kit, stretcher s,
respirators and heating
pads, besides tools such
high-voltage tongs and
gloves, holt and wire cut@
ters, saws, axes, pike pole
and hydraulic jack. Also
there is a two-way radio,
directional public-address
system with a mierophone

%A{QJ“?PU’““R MECHANICS



watt floodlights, one 750~
watt spotlight, and two
200-watt portable lights
attached to 300 feet of ca-
ble, Two lighting plants
delivering two and one-
half kilowatts each pro-
vide the electricity. In
addition to its rescue du-
ties, the truck, which was
designed and assembled
by members of the fire-
department shop, is used
as a communication and
contact center for relay-

ing orders. D 3 5‘

“Plug-In”’ Fountain
Humidifies Air
in the Room

Double duty is per-
formed by an electric
fountain that adds a touch
of beauty to the home
while helping to air con-
dition the room. You
merely plug it into a wall
outlet, no pipe connec-
tions being needed since
the fountain reservoir
holds the water supply.
Asmuch as a pint is evap-
orated in twenty-four
hours. A few drops of
perfume or pine essence
added to the water quick-
ly fills the room with fra-
grance. Made of spun
aluminum, the fountain is
available in five colors.

Just plug cord in sochet to
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Gwe Electric Beauty Treatments -iw‘*

-

Woman wearing crown of hair clamps, at top, exhibits fingertip guards
which protect nail pelish. Below, electric mask for facial treatment

Grotesque headgear and metal guards
for the fingertips are among the latest
scientific tools of the beauty specialist. In-

. troduced at a recent trade show of beauty-

parlor operators were an electric mask for

b

l.l1.

<3
G

facial treatment and an electric helmet for

' the scalp. One woman “demonstrated a

“crown"” of clamps for permanent waves

. and the fingertip guards, which are intend-

" ed to shield freshly polished nails,

3’“&—7}—1—

@Twins are born once in every ninety-

" three births, but the chance of triplet births

is only one in 8,649, and quadruplets occur
but once in 1, 339 975 irths.
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People who live in Plexiglas houses could
throw stones w.th some degree of safety, for
Plexiglas—as sparkling as erystal and az
fragile in appearance as glass—actually is a
sturdy and nonshattering material. Furniture
made of this acrylic resin plastic is rapidly
gaining .popularity in modern homes, for it
readily lends itself to fabrication. Although
four to six times as costly as glass, it is mere
durable; more sanitary and durable than
wood, too, Plexiglas furniture will not warp,
is easier te clean, moistureproof and gives the
room a sparkle. On the other hand, it can be
marred by a lighted cigarette

=

y

The room above, at
left, exhibits Plexi-
glas in a variety of
uses—uvanity, lamps,
table and chairs;
right, an interesting
lamp designed from
plastic rods, and a
decorative table.
Graceful chair bach,
lamp and bed, at left,
are of Plexiglas; the
young lady demon-
strates how easy it is
to clean. Below, the
pup's bed, shaped
from plastic sheets
and rods
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base are of transparent plas-
tic; right, a two-picce smok-

ing stend. Supported by a
sheet of Plexiglas bent at 220 de-
grees Fahrenheit is a table top cut
from another sheet. Legs of plas-
tie ladder for the library, above,
were turned on a lathe, the steps
were cul from plastic sheetz. Ex-
cept for the lampshade, chains and
wire, the table and lamp at right
are entirely of plastic. Plexiglas is
lighter than glass, warm to the
touch and permits passage of nine-
ty-twe per cent of light rays

JULY, 1940

At top, left, legs of twa
chairs, the taebles and lamp
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Not only is Plexiglas furni-
ture on the market, but
home workshop enthusiasts
are finding they can work
the material themselves. [n
fact it has some advantages
over wood and compositions,
for, coming in sheets and
rods, it can be bent and
eurved to eny shape after
being heated in the kitchen
oven to 220 degrees Fahren-
heit. More susceptible to
handling than glass, it can
be sawed, carved, drilled,
sandpapered, sandblasted
and turned on a lathe. It
cannot, however, be nailed,
for Plexiglas will split
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Pedal Tees Up Golf Balls for Pracgce Swing
| ok gt s v | y Seventy swings without«
' a single bend to tee u
the ball are provided h;%
an automatic tee for prac-
tice golf. The player steps

on a pedal, and up pops a
ball on the tee. P

/A Bl
- Diet of Dried Grass g-
« . for Man Is Rich

in Vitamins §

L&)

o A

Right in your front yard
are all the vitamins yvou

need. Twelve pounds of¢
“\ grass, dried, contain mnre@
vitamins than 340 pt}unds..e

L

of fruits and vegetables, ™
which is more than thee)
average person consum
in a year. But green gr
itn't palatable, and s n‘ﬁ:::.]
dried grass has lost much. 7
of its vitamin content
Now scientists bglieve
' they have found a/'way t

" add grass to man’s die!?i. I
' Quick-dried at High tem- =
“ perature, then powdered,% s
' it was proved fit for h

. man food and when seale

L]

ers its vit
P Al i ¢ .
Ll “.ud step on the pedal tees up a golf ball ilbrfﬁrracﬁcr swing. The ballzs are Was unimp ired after
« W , fed from a spiral channel in the buchet, which holds seventy two-ye

) [C o2 | Ve
? “Baby” Battery-Service Truck Adv tises

e
Using the chassis and body of a
idget car, the owner of an auto-
obile repair shop built a minia-
Q ure wrecker for running errands
~ nd, incidentally, to advertise his
usiness. As a repair truck it is
3 t‘--."bhandy for tire and battery service,
carrying a tank of “free air” at the
@m’ rear, but its towing ability is lim-
| ited to miniature cars. A section of
“~= the body behind the door was re-
‘P v moved to make room for the crane.

the world made about 25,000 new
« chemieal compounds during 1939,

_ . Miniature car converted into handy service truck, at right in
. six per cept more than in 1928 picture, advertises repair shop and performs small jobs

§ .+ @ Organic chemists throughout
1]
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FRICTION FIGHTERS

B; ORE than 700,000 miles have
rolled beneath the wheels of a
big locomotive operating in the Pa- v
cific northwest and, despite the ter=. 4|
rific punishment of heavy equipment.. |, |
continuous high speeds and torturous > \ ¥}
thrust on curves, its bearings are \
still in excellent condition. \
That locomotive was the first to hca‘: \
fitted completely with roller bearings .
—science's answer to the problem of °

—. .
offsetting friction in heavy equip- % P . L @ !
ment. Built for the Timken Roller! | J'/ I|I !,'l ‘I‘ \i. \'. :
Bearing company at _a cost—of | § ! L )

$180,000, the locomntive was given a
test run of more than 200.000 miles
by fourteen railroads and then torn
down. Microscopic examination of
the cone, rollers and the cup failed
to reveal defects, so the engine was
put back together and placed in reg-
ular service on the Northern Pacific
without reconditioning or change in
the original bearings.

Everyone is familiar with the ball
bearing, which is employed in one of
its commoner uses to make roller
skates run smoothly. The ball bear-

Top, testing bearings with aid of phetography. Bottom,

ng !S the GI_dESt of the frlr:tmn-cﬂm- sitting on four-ton Timbhen bearing, the young lady holds
battlng fﬂmllj-" and for more than a another bearing weighing only a few ounces

N y »
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CHINGED WIRROR =

SURFACE
UNDER TEST #

=

ADJUSTABLE SLOT
LETS CONTROLLED BEAM
THROUGH PLATE

quarter century its parts have been made
to such a close limit of accuracy by such
companies a3 Norma-Hoffmann that in-
-h_lrf_',hmagg-.aI:iiﬂ}' could be insured—the

forerunner of standardization of manufac-

tured parts that permitted making auto-
mobiles on a quantity production basis at

- . )
Jdow ecost. One interesting use of ball bear-

iy

[ SENSITIZED

oMDENSER

S\ MIRRDR

L ?

ings is in a small air-driven
grinder where a speed of 100,000
revolutions per minute is stand-
ard. When the shaft turns that
fast the balls rotate on their own
axes at four to five times that
speed, which interpreted in ro-
tations per second would be
approximately 7,000 turns per
second. Higher speeds than this
have heen attained by ball bear-
ings, but mostly in laboratory
equipment where continuous op-
eration was not required.

Different from the ball bear-
ing, which is simply a steel ball
running or turning in its own
track, the roller bearing is eylin-
drical, either straight or tapered.
Its ability to withstand tremen-
dous loads and stresses springs
from the fact that it offers an
unusually large bearing surface
and that its roller action offsets
development of friction.

It was forty-two years ago that
a carriage manufacturer con-
ceived the idea of applyving tapered roller
bearings to wagon wheels, “One horse,” he
advertised, “can do the work of two if vou
In the budding
automobile industry roller bearings found
a readvy market. Engines were not too
powerful and starting from a dead stop
was a serious problem. It soon was dis-

PAPER

i
=

1

use J'II.I|.|.-'.' r- !'!l'iil'i.f'l_ﬂ -':i.J'C]L"'*-i,q

Taop, photo-diagram shewing how graph of surfece roughness is obtained, from where specimen is placed

on machine by operator fo the sensitized paper where graph aeppears. Lines and arrows indicate the

operation. Bottom, left, leveling specimen on same machine. Right, illustrating how precision manufac-
ture of ball bearings makes it possible to interchange parts without loss of efficiency

92
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covered that lessening
this starting friction with
roller bearings was the
answer,

From the auto industry,
roller bearings went into
industrial fields and to-
day nearly all shafts and
wheels in modern facto-
ries turn on these bear-
ings. In the steel mills

the massive rolls which
smash huge ingots into
rods and tubes operate on
the largest bearings made
for any purpose—three to
five feet in diametler and
weighing as much as four
and one-half tons.

Only a few years ago
every locomotive, every
passenger coach and every freight
car rode on friction bearings, which
often developed hot boxes, “froze
up"” and burned out. It was not un-
til 1926 that a commercially usable
roller bearing was developed for
railroad equipment. Then the first
all-roller-bearing engine was built
and today roller bearings are used
on most new locomotives, passen-
ger cars and streamline trains.

The giant snow cruiser which
Admiral “Byrd tdok to the South

{Continved to page 125A)

ey =

J e T vt /oo
Top, sizing bearings and parts to minute tolerances in General Motors division plant.
Center, examining H.'-_.CEE" Esginj_s _f__nr steel mills. Bﬂif;ﬁ!, left, extracting gas from

Ll t with finsetws phote obtained

steel. Right, specime r loa
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Four-Man Life Prese{ve e e
. ' ment chemisfs, cuts out a
steel tube fitted with ra-
zor hlades that quickly
penetrate the bale. The
sample is then submitted
to a laboratory test in the
machine, including dry
cleaning by solvents to
remove most of the im-
purities, then scouring,
rinsing, drying and con-
ditioning. The weight of
: R the “pure” wool is then
e | used as a hasis for esti-

: mating the amount of
clean content of the entire
bale. The entire operatio -
is performed accurately—
by the sampler in onlt)

o, ; - '-_-_- 3 4 t;ﬂenty seconds.

AT e,
¥ Suction CupAnchors
QS‘- Left, four persons HD'SE fﬂr Waﬁh.ing

clinging te metal
life preserver in
fresh water.
Right, placing
food and water
in campartment

Prints in Sink

Any sink or wash basi
can be converted into an. )
efficient tank for washing %

—~ ) photo pt;lfnin or negatives .

475

“~—"  capacity is four average-size people. In a

5 As many as six persons can be supported
in the ocean by an all-metal life preserver
that withstands long submersion without

becoming water-logged, but in fresh wa-

) ter, which affords less buoyancy, its safe

sealed compartment it carries food rations
and liquids to take care of six persons for
at least half a day. There is also space for
storing flares and smoke signals.

7L

Mechanical Raw Wool Sampler
Replaces Inspection by Hand

Hand methods of inspecting imported
raw wool to determine how much duty to
assess, are to be supplanted by an elec-
trically operated sampler and tester. Ac-
curacy is essential because import duty,
running as high as thirty-four cents a
,pagﬁdﬂjs gsgessed on what is,termed “clean
content” of the balé, meaning clean wool
f'.ll]El‘ m1nl:15 grease'. d]l't, hul"S, sand and Hose anchored by vacuoum cup direets whirlpool m‘.
other fnl‘Elgl‘l lngrEdlEnfS. The new mEEh' water over prints while droin regulates water level

+ B =
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by using a twin-unit drain and  Jnjured Sailor in a Safety Jacket

hose now on the market. The drain
itself keeps the water at the de- Is Hoisted Ashore Easily
sired level, and three tiny rubber
“fingers” prevent the prints from
clogging where the water is drawn
off. A three-foot rubber hose at-
tached to the faucet is anchored
to the basin by a vacuum cup, di-
recting the flow of water to form a
continuous whirlpool keeping the
prints apart and in motion.

&
Harness Holds Flashlight

Leaving Hands Free

To keep a flashlight focused on
your work and still leave both
hands free, there is an adjustable
holder that straps about the shoul-
ders. The light beam may be
turned in all directions, up, down
or sidewise, and can be made to
stay in any position selected by
& tightening a single buckle. Handy
particularly for mechanics, serv-
icemen, truck drivers and meter
readers, the holder is easy to put
on or h]{ﬂ off.

Civil Defensze Volunteers, on life-zaving duty off British coasts,
put ashore a wounded seaman bound in a belted jacket

Belted fast in a safety jacket to prevent any in-
jury, a wounded sailor is hoisted to shore from a
British trawler. It is part of the duties of the Civil
Defense Volunteers, working along the English
coasts, to go to the aid of trawlers attacked by en-
emy airer E?an to bring home any wounded men.

K
Fast Working Pressure CookerSaves Fuel

Food cooks about four times as fast in a pres-
sure saucepan just put on the market, and fuel
saving is estimated at seventy-five per cent. Peas,
and asparagus are done in L«',w y T
one minute, cauliflower =
and beans in two minutes,
roast chicken in twenty
minutes. The cooker has a

Flashlight in shoulder strap is adjusted tlght ]'I'd Wlt.hﬂl.lt EDmI}II-
quickly to throw beam in any direction  cated locking mechanis
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Torpedo Boats Fight Back with Multiple Guns
pedo Boats Fight Back with Multiple G
' oo \ \ A f % \ ' Speedy motor torpedo boats of Britain's
S AR “mosquito patrol” carry a triple threat
against enemy attackers coming by sea or
air. Looking skyward from the bridge, a
brace of multiple anti-aireraft machine
guns has been added to the diminutive
fighting ships to challenge bomhbers and
air raiders preying on sea-borne shipping
and coast defenses. Other arms include
the usual torpedo tubes for use against
surface craft as well as submarines within
range, and depth charges to deal with sub-
marines lurking below the surface. A large
fleet of these well-armed racing boats has
been completed for coastal duty.

Above, multiple anti-
atrcraft guns aimed at
enemy aircraft fram
“nests” on deck of Brit-
ain’s new high-zpeed tor-
pedo bhoats, at right,
which also carry torpe=
does and depth charges

L J6D

‘Town and Country Wagon’ Is Madib Rebuilding zi&!;ltn
To create a vehicle which would serve sl%e:mne contour of the passengel™car,

the purpose of a “town and country wag- Brooks Stevens, an industrial designer of

”n

on,” and at the same time retain the Milwawkee, Wis., rebuilt the body of a 1937
™ : - . —r Packard. Everything from the

v
.

leaving only the rear seat, which

appearance of conventional sta-
tion wagons was avoided by fol-
lowing the lines of modern-car
styling in reconstructing the rear
section of the body, which was
built of birch and redwood panel-
ing coated heavily with varnish.
Another feature not found in the
manufactured vehicle is the one-
piece, all-metal top, insulated and
upholstered inside with leather.
With the rear seat removed, the
. finished car has as great carrying
Roomy compartment al rear of rebuilt auto carries luggage capacii‘.}' as a station wagorn.

-
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center doorpost back was torn out,

was made removable. The boxlike °
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RAFTSMAN

DEN COTTAGE TABLES
built with ﬁew hand tmb__ ‘

By GEORGE E. BASICH

SIMPLICITY of this smartly styled

occasional table, Fig. 1, makes it
particularly appealing to the craftsman
who works with hand tools. Starting
with the double-thickness top, it is
necessary first to glue up edgewise
several narrow lengths of stock to
make up the required width from
which to cut the circular top. Where
the exposed edges of plywood can be
covered as in the case of a painted fin-
ish, you can simplify the job by using
a ¥-in., b-ply panel for this piece.
Four battens, 5% in. wide, which are
temporarily fastened to the top so that
both thicknesses can be cut at one
time, are screwed to the underside,
butting the ends of the pieces in the
manner shown in Fig. 2. Number each
batten and place a corresponding mark
on the top piece to identify each when
later re-assembling. Mark a 26%4-in. ,
circle on the battens and with a com- ( "
pass saw cut through both pieces, saw- /

MATERIAL LIST
4 pecs. %5 by 5% by 28 in—Legs 4, ’
. 3% by 9 by 27 in~Top ¢ o

4 pes. % by 5% by 20 in.—Battens
1% by Z by 283 in~—Base

EE NIEI a
SCREWS.

CUTTING BOTH TOP AND BATTENS AT ONCE

JULY, 1940 _ q7




ing slightly to the right of the line to allow
for finishing the edge smooth with a plane
and sandpaper. When this is done remove
the battens and plane a slight chamfer
around the lower edge of the top and the
top edge of the battens as shown in the cir-
cular detail in Fig. 3. Grooves, to receive
the “board” legs snugly, are cut equidis-
tantly apart 9% in. deep, after which the
battens are attached to the top of the legs
with 2%-in. screws. The battens can now
be fastened permanently to the circular top
with glue and 1%-in. fh. wood screws.

The cross members of the base, which fit
flush at the center in a half-lap joint, are
cut of 1%-in. stock following the dimen-
sions given in Fig. 3. Centering the legs
accurately on the base so that an equal
space will be had on each side, is accom-
plished easily by making the jig shown in
Fig. 5. This consists of two scrap pieces of
wood fitted with %s-in. blocks which in
turn are placed on each side of the leg to
hook over the edge of the base. C-clamps
are used to clamp the work firmly to both
leg and crosspiece while driving the screws
down into the end of the leg. Check each
pair of legs to see that they are spaced
equally apart at both top and bottom, Fig.
4. Go over the entire table and sand it
smoothly in preparation for finishing with
stain or enamel, using a finish most suited
to the kind of wood.

Taking the ‘Sting’ and Error Out of Your Curtain Stretcher

As this stretcher is left
standing, you will have
none of the stings that
' ﬂ‘ ~ result from setting it up
‘””* / and taking it down. It also
77 /) simplifies getting right-
b ”uf angle and parallel adjust-
| () ments. A leg is attached
jf | with a T-hinge to each
vertical rail. One end rail
: _ is locked at right angles
i w74 to the top rail with a
- brace nailed to both. This
~ / end rail and leg are nailed
to the base as are the cen-
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ter rail and leg. The other end rail is mov-
able toward the center, and the bottom rail
slides up or down. In use, you measure
across both ends of two parallel rails, from
the pins. Keep measurements of curtains in
a notebook hanging on the stretcher.

Improving Your Fishing Snap

Have you ever
lost a good fish be-
cause the hook
snap unfastened?
e I have, and was

N/ able to avoid the

( BENT UP- ED trouble by altering

the snap. To do

this, the end of the

snap is bent up slightly to slip into a small

hole filed in the catch as indicated. Al-

tered in this way, the snap is not likely to

be sprung open by a jerk or hard pull on
the hook.

—Robert Page Lincoln, Hot Springs, Ark.

FISHING SMAP

ALTERATION
AND

-~
FILED HOLE,

Discarded Table Fork Straightens
Small-Gauge Wire

A radio repair-
man, who works
with odds and ends
of small wire, has
found a discarded
table fork a con-
venient tool for
removing kinks
and bends from
this material. The
wire is passed in and out through the tines
and then pulled to draw and straighten it.

Nail Set Used to Remove Molding

Ground down so
that its small end
is slender, a nail
set can be used in
removing molding,
trim, ete.,, with
minimum risk of
damaging the
wood. Simply use
the nail set to
drive the finishing
nail right through the wood instead of pry-
ing the wood off and removing the nails in
the conventional way.
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Paper Clamps on Your T-Square
Space Ruled Lines

| seRiNG e
! PAPER CLIP§ ——T =

When drawing a number of equally
spaced lines of uniform length, put a cou-
ple of paper clamps over the blade of a
T-square. The top edges of the clamps are
set to space the lines, while the inside
edges serve as stops for the pencil.

Easy Way to Drive Screw Hooks

To hold screw hooks for starting and
driving, drill a hole through the blade of
your screwdriver and use it as shown. A
tap with a hammer will sink the end of the
screw into the wood so that the threads
will grip it. Then the screwdriver can be
raised to a vertical position and turned to
drive the hook.




;4 SHELF il / . M A clothes hamper is out of sight and casy to

) gel at if you keep it on a shelfl attached o
the inside surface of a closet dear as at the
ledt. Keeping a portion of a garment
stretched while removing a spot is a simple
mafter if you use a wooden disk and an em-=
broidery hoop as above. It iz best to place a

disk of blotting paper on top of the wood

P

SHELF
BRACKET [
|

w MUSIC-WIRE RINGS

__ SOLDERED

FEHGIL
E L't.ﬁEJ'E B

Left, the pull chain of a bed lamp will not mar the bed f a slip-on
eraser is put on the chain end. The holder obove is ideal to keep
a spoon on a pan. [t consists of two or three coils of spring wire
gnd o piece of sheet brasz cut as shown. The tobs at the sides of
the brass strip are folded over the coded wire to heold it

SPONGE ~-RUBBRER

Slit through the center and zlipped over
the handle of a dust map, a spungz-rub-
ber ball serves as an effective bumper fo
aveoid marring the woodwork while beat-
ing the mop ogainst o window sill. In-
stead of removing the washboard each
time she wished fo have it out of the way
in a tub of clothes, one woman attached
halves of clothespins to the legs of the

board to held it on the rim of the tub B
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PROBLEMS i

“ 5
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1 I —— p
f - T —ORWGINAL WIDTH OF CASING o y
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|
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{ i T CTION OF WASTE. i Wielh ——
I a FROM OLD CASING i f
B _f=arl : ,
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Hoe—a oo || le——sTANDARD BACK BAND i :

Alter replacing old deor casings with pew, narrow EINE

tvpe having back bandsz, the spaces leflt between i |

them and the bascboards were filled with sections ‘

cut from the maolded portions of the old casings

Due to the irregular shape of these, the joints at
the ends of the baseboards were not noticeable

CUPBOARD DOOR LATCHEN [

i
3 : 1 3

i el <R WARE
DR (1R AWE R
|

——

A cupboard-deor latch prowvides a
handy drawer stop when installed
as above. Put a drawer hnob in the
center of the wire guard in front
of an electrie fan and you can
grazp it to change the fan angle
with little danger of injuring the
fingers. Leit, a glass fruit jar used
as an ash receiver in the arm of a
perch or garden chair

LINDE
CHAIR ARM —T

CuT OM
DOTTED LINES

i When sprinkling near a sidewalk, a deflector made
from a large can as at the left, will keep water spray
from wetting anyone walking by the sprinkler, Wire
hooks sewed te cushions of a porch swing as above,
i and slipped over the back of the latter, will keep

the cushions in place. The hoohks should be covered
-' with rubber tubing te prevent marring the swing,
el and the sztraps attaching them should harmonize
with the color of the cusfions
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DrawingStand Mountedon Lathe
Is Adjustable to Any Angle

o
1

5 PLYWOOD TABLE

Here is an easily assembled drawing stand that
is very useful when mounted on the lathe. It keeps
the drawings neat and clean and they are always
in full view of the operator. The stand is con-
structed from 34-in. pipe fittings with the
short coupling in the center tightened just
enough to hold the table at the desired
angle. When not in use, the stand may be
tilted toward the back of the lathe as
shown in the upper detail, where it will
be-out of the way.

—Howard R. Heydorf, Missoula, Mont.

Drouth-Resistant Tomato Plants

FLOWERPOT Lester J. Fran-
; cisco of Nebraska,
whose hobby is
crosshreeding
plants, has found
a definite way to
make tomato
plants more
drouth resistant.

TOMATO PLANT —=
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Four or five tomato seeds are
planted in a shallow hill in the
usual way, then covered with an
inverted flowerpot. Watering is
done daily with a teakettle through
the hole in the bottom of the pot.
The covering is left on until well
after germination starts. The pot
provides shade and conserves
moisture. When the plants are an
inch or so high, the pot is re-
moved, the most vigorous plant
selected and the others pulled up.
The pot is then replaced until the
plant is several inches high, when
it is removed. This treatment tends
to develop deep tap-root struc-
tures and the resulting plants
grow into sturdy, heavy producers.

Hose on Teakettle Spout
Steams Wood Strips

The next time you have a num-
ber of small wood strips to bend,
it will take only a few minutes to
steam them in a length of radiator
hose placed over the spout of a
teakettle. Finishing nails driven
through the hose just above the
spout hold a small piece of screen
which prevents the strips from
falling into the teakettle, It's a
good idea to place a cloth over the
end of the hose as indicated, when

long steaming is necessary.
—Dale R. Van Horn, Lincoln, Neb,
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|RESIDE

is hand wtou?h

Reminiscent of early days, this quaint
Little fAreside toaster will serve as a
practical and ornamental fixture for
your fireplaece. Full-size patterns of the
parts comprismg the “bashet” should
be made, to follow in bending the iron
to shape. To form the upper end of
the piuu!ed ’inﬂd-‘c, first file the fron
sgquare, shit it into four 5-in. strips,
heat and twist them together in a spi-
ral. A nut serewed an the énd iz ham-
mered inte a ball, and then the zspiral
iz "opened™ by rcheating and vatwist-
ing the end with a pair of pliers

|
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Walking Stick Tipped with Hose

Serves as Pusher for Coaster
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h PIECE OF HOSE
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To provide motive power for a coaster,
when his small son accompanies him on a
walk, one father employs a walking stick
with a rubber-hose tip. The hose is at-
tached permanently to the end of the cane,
and the free end is drilled and slotted to
slip snugly over the rear axle of the coast-
er. Thus the boy may steer his vehicle
with apparent independence, but always
under the control of his father.

Removing Lint from Garments
Before Pressing Them

Finding that
many garments
came in covered
with lint, one op-
erator of a elean-
ing and pressing
service conceived
the idea of using a
rubber plate
scraper to remove
the lint. Best re-
sults were oh-

tained by serrating the edge of the scraper.
After stretching the garment over a board,
the scraper is dipped in water and used
like a brush to roll up the lint.

Rubber Patch Shields Valve Stem

of Inner Tube for Swimmers

When an inflat-
ed inner tube is to
be used for safety
or sport in swim-
ming, possible in-
jury from the
metal valve stem
may be prevented
by attaching a
tube patch where
it will provide a
pocket. The stem is inserted in this pocket
after inflating the tube, and the patch will
not prevent the use of the tube for its
original purpose.

VALVE-STEM POCKET

Paper Clips Better Than Pins
When Stitching Hems

Having occasion to hem a number of
pieces of heavy cloth, one seamstress dis-
covered that paper clips could be used to
hold the folded cloth much easier than
pins which were hard to force through the
fabric. The clips are merely slipped over
the edge of the folded cloth as indicated.

POPULAR MECHANICS



FLOORS

By WAYNE C, LECKEY

HA?E you annoying squeaks in

your floors? There are several
ways to cure the trouble, but as each
squeak presents an individual prob-
lem, no one treatment can be given
that will guarantee results in all
cases. Where floors cannot be reached
from below you will have to work
from above as is shown in Figs, 1, 2,
and 3. Squeaks in lower floors that
are accessible from a basement can
be stopped usually by one of the
methods indicated in Figs. 4, 5 and 6.
Before proceeding in any case have
someone stand or walk on the spot
while you carefully check the action
taking place and the exact location
where the squeak is most noticeable.
If the joints seem to be nailed inade-
quately, toenailing, as in Fig. 1, will
often silence the squeak by drawing
down the hardwood strips securely
to the subfloor. Finishing nails, 1'%
in. long, are driven at a tangent along
the joint, in both directions, and the
heads set below the surface and filled

flush with wood putty. COUNTER- oAk
Where movement is detected at SN Rt e

the butt ends of the strips, a screw "—“—jt i

straddling the joint will pull both =y

ends down solidly as in Fig. 2. Use — 755 U*;;‘-;,L,'—'_',}grmf\rmm

a "g-in., No. 10 wood screw in a
counterbored hole centered on the
joint. Take care not to counterbore
completely through the hardwood
strip, but just enough to allow the
screw head to be hidden with an oak
plug, which is pared off flush and
touched up with a little varnish to
match the floor as closely as possible.

In the event rubbing is noticed
along an open joint, penetrating oil
mixed with powdered graphite has
been found effective in relieving the
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Drawing subfloot down lo joisls

FILL GUN

WITH THINLY

MIXED CRACK
FILLER
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squeak, as it lubricates the joint. The
oil is used mainly to carry the graphite
down into the joint, where it will re-
main long after the oil has dried out.
The crack can be packed with graphite
before applying the oil, Fig. 3, or the two
can be applied at once with an oilcan.

Sometimes a squeak is caused by a
loose subfloor that has become buckled.
This can be determined quickly by
checking along the joists in the vicinity
of the noise to see that the subfloor is in
contact at all points. If not, Fig. 4 shows
how a hardwood strip, first screwed sol-
idly to the joist even with the top edge,
and then fastened with screws driven
up into the subfloor, will draw it down
firmly. Screw holes in the block should
be oversize, and be sure the serews are
not too long to pierce completely
through the hardwood flooring.

Fig. 5 illustrates a manner in which
the top flooring can be anchored secure-
ly to the subfloor by driving short 7&-in.,
No. 10 wood screws up from below.
To bring both floors together while driv-
ing the screws, have someone stand on
the spot above. This will permit the
short end of the screw to take hold in
the hardwood. Again it is important
that you do not drive them too deeply.

Another stunt you might find success-
ful is shown in Fig, 6, Here several
holes are first bored through the sub-
floor to take snugly the spout

CRA _
roncEEHBFéfi%R of an automobile grease gun
EXAGGERATE, EEN which is filled with thinly

mixed crack-filler compound.
It is best to use a twist drill
rather than an ordinary wood
bit to bore these holes, as there
is less chance of the spur com-
ing through the hardwood floor
before a clean hole is made in
the subfloor. The spout of the
gun is pressed tightly up into
the hole and the filler is forced
between the two floors.
Be sure to plug each
hole as soon as it is
filled to prevent the
crack filler from being
forced out when pres-
sure is applied to adja-
cent holes. When the
filler becomes hard, it
will bind the two floors
together. '
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Thrilling Rides in This Wave-Action Swing

__EYE BOLT

Suspended from wertical rocker arms,
which in turn are cushioned with discard-
ed auto-spring leaves, this novel swing
gives the passenger a long, undulating
glide. The stop blocks against which the
springs operate can be spaced for the
smoothest action. The wood need not even

/
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be surfaced, but below the ground it should
be treated with creosote to prevent decay.
The axis for the wig-wag supports consists
of large machine bolts, with a section of
brass tube for a bearing.

Down and Pinfeathers Removed from Fowl with Paraffin

Anyone who dislikes the task of dry-
picking ducks and other fowls, can simplify
the job with paraffin. After the larger
feathers have been removed, and wings,
legs and head snipped off, melt a cake or
two of paraffin and pour it over the entire
bird. The wax hardens quickly, and when
removed with the fingers, carries with it
all the down and most of the pinfeathers.
The paraffin can be saved and used again
for the same purpose.

—Ormal I. Sprungman, Minneapolis, Minn.

{[Before measuring sirup, molasses, ete.,
grease the measuring cup and the ingredi-
ents will not stick to it.
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Paintbrushes Are Shaped Easily
with Coarse Sandpaper

Paintbrushes can be shaped to any de-
sired bevel by first dipping them in glue,
letting it harden, and then using sandpaper
to shape them. After this has been done,
the glue is softened in warm water and
washed out. In this way, an inexpensive
brush often can be given the beveled edge
of a more costly one.

—James F. Ferguson, Oregon, IlL

Evergreen Branches Decorate
Window Flower Boxes

Flower boxes that are attached perma-
nently in place, pass through an unattrae-
tive period between the first killing frost
and spring. However, the idea of cutting
the boughs from the Christmas tree after
it has served its purpose, and placing them

r
|

in the boxes is gaining favor. The effect is
particularly striking in mid-winter when
snow covers the ground.

“For Rent” Sign Always at Hand
for Use When Needed

Used by the
owner of a room-
ing house who had
trouble with his
signs becoming
soiled or misplaced
when set aside,
this sign will stay
clean a long time
and always be
ready when need-
ed. It is merely a
section of window roller shade, fastened to
the inside rail of the lower sash. Letters
are painted directly on the shade, which
may be pulled down for display, or rolled
up after it has served its purpose.

Mesh Tray on Saw-Table Arms
Will Not Collect Dust

{-MESH
HARDWARE
£

EXTENSION
ARMS OF SAW TABLE

Stretched and fastened to the extension
arms of your circular-saw table, a piece of
wire mesh or hardware cloth makes a
handy tray for short lengths of stock. The
tray will not colleet dust thrown by the
blade, and it can be removed quickly, as it
is held by cotter pins as indicated in the
circular detail.

Q[ Pour a good disinfectant down the bath-
room drain pipes about once a week to
keep them sanitary and odorless.
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Cll‘ClIS Elephants Give Child a R1ngs1de Seat
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Your small child will take pride in pos-
sessing this gaily colored chair, and any-
one can make it with a scrollsaw and a
screwdriver. All parts are cut from Y2-in.
plywood and assembled with flat-head
‘serews. These should be countersunk care-
fully and puttied over to provide a smooth

surface for paint. The chair looks nice with
the elephants finished in light gray and the
blankets painted on with a darker gray
and bordered with brilliant orange.

This Yard Gate Opens Easdy and Closes Automat:.caﬂy

When you walk through this gate, its
own weight causes it to return to the closed
position. As shown, a length of small pipe,
passing through the top and lower rails at
the rear end, is pivoted to the gate post by
means of angle brackets, A U-shaped piece
of metal, cut as indicated in the left-hand
detail, fits around the lower bracket where
it is nailed or screwed to the post. This
piece serves as a track for a roller-skate
wheel, which carries the entire weight of
the gate, Due to the shape of the track
surface, the gate is raised slightly as it is
opened. Therefore, the weight tends to
make the wheel seek the lowest level on
the track and close the gate. A coil spring
between the upper gate rail and the pivot
bracket on the gate post is compressed as
the gate raises, and furthers the tendency
of the wheel to move down the inclined
surface of the track.

—Roy Fuller, St. Paul, Minn,
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WIRY MIDGETS decoraze
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PATTERMN OF MATCHEOX HOLDER

PATTERN OF SKIRT
FOR FIGURE ON

CIGARETTE HOLDER
(FuLL sSizE)

USE WIRE SOLDER DUMMY TO CREATE SHAPES

YDU will find many uses in your home
for these little ornaments. They are
ideal for bridge and party prizes, and, be-
ing inexpensive they can be sold in quan-
tities at a good profit for your spare time.
The ash tray, place cards, dinner gong, and
the holders for a watch, matchbox and cig-
arettes are only a few of the many varia-
tions possible. The illuminated watch hold-
er is a good example of what can be done
with a little extra work. The larger figures
are made of *e-in. brass rod, although
heavy copper or iron will do in a pinch, or
even ordinary wire coat hangers can be
used if the figures are enameled.
First make a dummy with wire solder
and use this as a pattern in forming the

110

figure. After one figure has been copied,
the solder can be straightened and used to
form a pattern for another one. If small
brass or copper rod is used, some of the
body curves can be made with the fingers.
Most of the figures consist of only three
pieces, which are half-lapped and soldered
where they cross. It is better to use a little
more solder than necessary as the excess
can be filed or scraped off to leave a
smooth, strong joint.

Two types of heads are shown. The flat
ones are made of thin sheet brass or cop-
per. Hair, eyes, ears and facial features
are scratched deeply in the surface. Or,
you can use a ¥i-in, brass ball to represent
a head. This is drilled and tapped to screw
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35" DIA.
CIGARETTE—
HOLDER BASE

HEADS ARE FULL SIZE
(JUST TRACE)

onto the body, or just drilled and soldered.
The bases are 1s-in. brass or copper disks
3 or 4 in. in diameter, and the feet of the
fisures are soldered to them. The base of
the combination night lamp and watch
holder is made from a wood block. Two
openings are gouged out to take the lamp,
switch and flashlight cells, the latter being
of the pencil type. A radio pilot light and
bracket are fastened in place, and the parts
are wired and soldered. These are pressed
into place so they will not fall out. The
bottom of the base is covered with felt to
prevent scratching the furniture. A pocket
watch is placed on the hooked end of the
hand so that light from the lamp below = — e

will shine on the face. rﬂ'mm.sm"h clf;:"'; l:nnﬁ of ?l‘u::' ey
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Design Selector Aids in Matching
Pieces of Veneer

Craftsmen who work in veneer will find
this a handy tool in selecting attractive de-
signs or patterns. By sliding it over a large
sheet of veneer one can get a general idea
of the complete design before the sheet is
cut. The tool consists of two pieces of
wood, % by 4 by 12 in., hinged together at
the ends. Pieces of mirror of the same
length and width are glued to the inner
surfaces.—James Gosch, Scotia, N. Y.

Cleaner for Rubber Stamps

A solution of ammonia, 1 part, and wa-
ter, 2 parts, is ideal for cleaning rubber
stamps. The solution will remain in good

condition indefinitely, and if kept in a bot-
tle that has a swab attached, it is easy to
apply to the stamps. Typewriter cleaning
fluid should not be used for cleaning
stamps as it tends to dissolve the rubber.

Cotter Key Locks Hinge Hasp
When Not in Use

To keep the
hinge hasp of a
door lock folded so
it will not catch on
your clothing
when not in use,
bend a cotter key
to the shape indi-
cated and drive it
into the door just
above the hasp as shown in the drawing.
The loop portion of the key will serve as
a snap latch to hold the hasp.

NIl | | e
W LrinGElHasp! B
Yl | RINGECHASES §

Fitting Small Cabinet Doors

When fitting small doors in cabinets and
other places where they are to be a close
fit and are to set flush with the outer sur-
face, cloth tabs are handy to lift a door out
after it has been set in place to check the
fit. The cloth can be a strip laid across the
opening before putting the door in place.

—Thomas B. Owens, Cleveland, Ohio.

A dampened sponge will remove lint
from clothing quickly and easily.
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Template Guides Help in Shaping Ship Model

¥ NAILS ARE DRIVEN |
VERTICALLY WITH
AID OF SQUARE

Fitting contour templates to the hull of
a ship model is not only an exacting job,
but the methods used ordinarily are inac-
curate due to the lack of a base line from
which to work. The deck, because of its
curves and structures, offers no opportu-
nity as a base to work from, and the bot-
tom of the hull is often too narrow for the
purpose. This trouble is avoided, and a
proper fit on either side of the hull is as-
sured, if a headless nail about 2%z in. long
is driven into the hull along the keel line
at each station point. The nails should be
checked with a square to assure true ver-
tical alignment, and the templates should
be cut with sufficient allowance at the sides

P O ISCREPANCY S k=
‘I HEADLESS
“ NAIL

HULLTEMPLATE
HELD AGAINST
PERPENDICULAR

TEMPLATE FIiT-
TED WITHOUT

PIN

TR PIN GIVES TRUE
i T CONTOUR

to fit against the full length of the nails.
In this way, there is no possibility of the
template rocking from its proper position
if it is held in full contact with the nail.

Turf Holds Floor of Tent at the Cﬂmers Better than Pegs

Where large sections of canvas are em-
ployed as floors for tents, the usual pegs
may be eliminated. Simply spread the
canvas, then fold back the corners and cut
sections of turf as indicated. When the
turf pieces are raised and the canvas
spread again so that the corners drop into
the openings, the turf pieces are turned
back to hold them securely. If the tent is
being set up to be left standing for some
time, the corners, or even all of the can-
vas floor, should be treated with a water-
proofing solution.

@[ To avoid damping off and rotting of seed-
lings, put a packet of flower seeds in a
glass jar, add a pinch of copper oxide, then
put cover on tightly and shake well, mak-
ing sure that the seeds are well coated with
the powder.
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Flowerpot Aids in Killing Ants
When Using Chemicals

ANT HILL

To get rid of ants in a hill, locate the
main opening to the latter and snuggle an
inverted flowerpot into the soil over it.
Then through the hole in the bottom of the
pot, drop carbon tetrachloride at intervals
of 30 min. Usually a 2-hour treatment will
kill every ant in the opening. Other ad-
joining openings should be plugged. If this
is done in the evening when the ants are in
the hill, you will get most of them the first
attempt. If you notice ants using the open-
ing a few days after the pot has been re-
moved, repeat the operation. Usually when
the main colony has been killed, the few
remaining stragglers will leave the locality.

Easy Method of Cleaning Tubes

Cleaning the inside of a long glass tube
is not difficult if the following method is
adopted: Select a short piece of dowel that
will fit inside the tubing loosely, and drill
it lengthwise so that a long cord can be

PIPE CLEANERS
b A WOUND ARQUND
3 DOWEL
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attached. Wind the dowel with one or two
pipe cleaners, and then pull it through the
tube by means of the cord.

Horseshoe with Rubber Calks
Makes Efficient Doorstop

Anefficient e
doorstop for a ga- v
rage or shop door G
may be made from 2
an old horseshoe |
from which the ARS ==
toe calk has been :
worn off or re-
moved, Although serviceable without fur-
ther alteration, the shoe may be made
more secure by fitting a couple of sections
of lawn hose over the heel calks so that
this portion of the stop rests on the rubber.

Shear Guide Helps Trim Hedge
to Uniform Height

1 IRON RODS, SPACED 2"APART
AND POINTED

With this simple guide riding on top of
the hedge, you will find it easy to keep a
hedge trimmed uniformly. Extending met-
al rods stapled to a trough-shaped board,
which straddles the hedge as shown, re-
strict the depth of the cut.

Q[ If a small lump of butter or lard is added
to cooked starch, the iron will not stick to
the garment when ironing it.

POPULAR MECHANICS
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By using a pantograph fynu
can make distorted réproduc-
tions of pictures. Distortion of
an oval and the figure shown in

the details are good examples.
In normal use, when making
exact copies of pictures, either
enlarged or reduced, the bars of a panto-
graph are connected so that they form a
parallelogram, but by shifting the bars so
that they form an irregular shape an end-
less variety of distortions can be obtained;
yet the pictures bear a resemblance to the
originals. The distortion lengthens the
picture in one direction and contracts it in
the other. There is a different degree of
distortion for each wrong connection made

OVAL CAN BE FORMED

FROM CIRCLE

with either the left or right-hand joint
where the bars of the pantograph cross,
and still a third type if both joints are mis-
placed. Also, there is a different distortion
for each position in which the original pic-
ture is placed. As the pantograph either
enlarges or reduces at the same time it dis-
torts, the oddity of the reproduction is
emphasized by the change in size.

—Jay Earle Miller, Chicago.

Cardboard Shields on Bar Clamps Protect Finished Work

When clamping finished work single-
handed, and it is necessary to shield the
clamps to prevent marring the work sur-
face, I find that short pieces cut from card-
board mailing tubes provide good shields.
They serve the purpose nicely, and will not
fall off when moving the clamps about.

—Vernon Jones, Columbia, Mo.

Keeping Clothesline Clean

Stranded-wire clotheslines that are used
in smoky cities collect soot between the
strands and it is almost impossible to get it
off. This trouble can be avoided by var-
nishing or shellacking them. This fills the
crevices and leaves a smooth surface which
can be wiped clean easily.

JULY, 1940
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IRST attempts at boat handling should
be done preferably in a short, wide
boat with a broad stern especially adapted
for a small, two-cylinder outhoard motor.

PLACE FOOT IN CENTER

TO BALANCE BOAT

By THOMAS P. LAKE

When stepping into a small boat, always
place the first foot in the center of the floor,
Fig. 1; never on the gunwale (the rail or
outer edge), Fig. 2. Then immediately place

your weight on this foot and
crouch down, resting a hand
lightly on each gunwale, and
sit down. By getting in this
way you won't be disturbed
by any motion of the boat as
it rocks. When getting out,
keep one hand on the dock or
landing platform if possible,
to hold the boat against it
Then rise to a erouching posi-
tion and step quickly from the
center of the boat to the plat-
form, Fig, 23. You move
quickly and smoothly to avoid
pushing the boat away from
the dock and perhaps losing
your balance. Also, while
transferring your weight from
the foot in the boat to the oth-
er on the dock, pull the feet
together to prevent the boat
from being pushed away. The
slight thrust given a boat,
even when stepping properly
from boat to dock or the re~
verse, is counteracted by this
momentary pulling together
of the feet, Practice this ma~
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neuver until it be-
comes automatic.

Operation of an
outboard motor is
very simple. Turn on
the gasoline wvalve,
letting gas flow from
the tank to the mo-
tor, and then jiggle
the primer lever to
give a rich mixture
for starting. Take a
steady pull on the
starter rope to get
the motor running,
Fig. 7. Speed is controlled
by shifting the magneto
lever, and the motor is
stopped by pressing a
button which short-cir-
cuits the current normal-
ly going from the magneto
to the spark plugs.

To practice steering
safely, tie the bow to the

ABOVE: CORRECT LOATD.
ING INCREASES SPEED

dock, leaving only a foot
or two of slack in the painter (the rope by
which a boat is made fast). See Fig. 6.
Then step in and when seated, push against
the dock to swing the stern out until it is
at right angles with the dock. Now start
the motor, Fig. 7, and run it at very slow
speed. The bow is held against the dock
by the propeller thrust and the short-tied
painter prevents it from slipping far while
you study steering effects.

PHIHI l:.H s
.rr _il' i..l
L4
I J.[ L] g
J Ld Wi Y, WHEN
. f’ q .IaTnLER I3
% ¥ - < ,.", SWUNG
£ i S ) 3 TO RIGHT

?-:;'-. A \Qj ; .

WHEN fﬁ. FORCE APPLIED TO
TILLER 1S ' STERN BY PROPELLER

SWUNG TO LEFT STREAM
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WRONG: RIGID ]
POSTURE MAKES BOAT
“EIGHT" WAVE ACTION

RELAX MUSCLES TO LET BOAT
ROCK UNDER YOU

When you are ready to embark on your
first voyage, untie the painter, give a slight
shove against the dock to push the bow
farther away from the dock than the stern,
so that when the boat gathers headway
(forward motion) the stern will not be
swung into the dock if it is necessary to
turn immediately, If you are facing for-
ward, as you should be, turn yvour head
and watch the corner of the stern nearest
the dock as in Fig. 8. Only when this has
drawn clear of the dock can you turn the
boat. Avoid scraping of the boat against
a dock in a premature turn as might result
from the position shown in Fig. 9. If you
can't see over the dock from your position
in the boat, run slowly and wide of the
dock as in Fig. 10 until you have passed the
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ABOVE: WHEN BOW 15
PUSHED AWAY, STERN
WILL CLEAR DOCK

BOAT WILL SCRAPE ALONG DOCK
BEFORE BOW SWINGS OUT

B SEEN IN TME TO

AVODID C uLmem..:f'l

end. If no boat is approaching, you may
speed up.

Practice turns in an open stretch of wa-
ter, Figs. 11, 12 and 13. First make them at
low speed. When your course takes you
near several large, fast boats, you have the
problem of crossing waves made by them.
Suppose that a large boat is rapidly over-
hauling you from behind on your port
(left) side as in position A of Fig. 17. Then
you alter the course about 30 degrees to
the right to put more room between your
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courses, as in position B. As the boat goes
by, keep an eye on the large, steep-sided
bow wave, and as it approaches turn and
head for it as in position C. When the wave
is immediately ahead, reduce speed so as
to give the bow a chance to lift with the
impact. Figs. 15 and 16 show the correct
and incorrect methods. As the wave rolls
past the stern, you swing back to your
original course and resume speed.

With a longer boat, and more experience,
you might delay turning away from the
course of the overtaking craft until it was
quite close. Then, as the bow wave ap-
proaches, you would swing your bow away,
and in doing so present the corner of the
stern and side to the advancing wave. The
wave would first catch the stern, splitting
itself on the ecorner, and then lift the
stern with a twisting motion. This ma-
neuver is called “quartering the wave.”
The wave then runs forward, dropping
the stern and lifting the bow. As the
wave slides away from the bow, the
original course is resumed. This ma-
neuver is especially adaptable to boats
having wide, buoyant sterns, especial-
ly when they are loaded so that the
weight is concentrated amidships, and
not at the ends.

Boats having wide, flaring bows,
which are buoyant in meeting waves,
permit a different method of crossing
bow waves. In the same situation as
before, after widening the distance be-

CORRECT:
APPROACHENG
BOAT CAN BE WRONG:
,_//T[‘LTL K OBSTRUCTS
| YIEW OF

| ONCOMING

- | CRAFT
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tween the courses of the
boats you would angle back
toward the approaching bow
wave, meeting it broad on
the bow (about 45 degrees
from dead ahead). The wide
flare throws the spray out-
ward and imparts a sharp
lift to the bow, usually suffi-
cient to clear the crest of the
wave completely. A nar-
rower or straight-sided bow
would have cut into the
wave, and several buckets
of water might come on
board, See Fig. 14. Crossing
a wave at an angle will cause

ABOVE: STARTING A SLOW =
SPEED TURN. LEFT: GETTING
A HIGH SPEED TURN UNDER
WAY., BELOW: SLIDING UP ON
BOW WAVE, OR BANKING

s :
*'1. g

a small boat to rock. Sit
upright and keep the
eyes on the shore ahead.
Relax the muscles and
let the boat rock under
you. See Fig. 5. This
means considerable
bending at the waist, but
it soon becomes an au-
tomatic action.

The instinctive but
wrong way to dock a
small boat is to head for the dock
and shut off the power when it is
estimated that just sufficient head-
way remains to headreach (coast
ahead) to the dock, Fig. 21. The
correct way is to head for the dock
at very nearly the place at which
yvou want the boat to lie. Throttle
down to about 5 or 6 m.p.h. When
a length and a half from the dock,
and collision seems inevitable,
suddenly throw the steering lever
hard over to one side, so that the
propeller is facing about 60 de-
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WRONG: MOTOR ,°
SHUT OFF WHILE ~
COASTING 7

sy CORRECT: WEIGHT DISTRIBUTED §
FORWARD INCREASES SPEED

4 38C MOTOR
e ﬁ-HuT OFF AT DOCK

MOTOR AND (\_/J CORRECT, STEERING

PROPELLER POWER RETAMINED
SWUNG HARD TO OWHILE DOCKING

WRONG: uu{,m CE "«-TT-HHTI roo i
NEAR STERN WASTES POWER '

RIGHT OR LEFT

)

| 8T
SPEED REDUCED
TO SOR & M.P.H.

grees from astern. The stern immediately
begins to swing around the bow. Hold this
steering angle and slow the motor to dead
_ slow. By this time the forward motion of
N the boat is almost entirely lost, and the
YA boat is at right angles to its original course.
It is now parallel with the dock, and not

//_, ./‘/ ./ more than several inches from it. Then,

[ WEIGHT SHIFTED \t
& “@ !f*»] BOW LIFT IN ROUL

o
[

/ before the boat begins to develop headway,
e, e e shut off the motor. There is only one vari-
SLowW SPEED /'} able factor in this method of swinging in
e \ - A:TRE_R j towsard a dock to kill headway—the weight
) DOWN-WiN O 4/ of the load. A heavily loaded boat usually
\_' A bt 'E'HD requires more room to slide sideways, and

the rudder, but may be
applied to the steering
lever of an cutboard
motor). Longer boats
may approach the dock
at an angle of 45 degrees
or even less before they
throw the helm hard
over because they have
more grip on the water
and require less turn to
make them lose head-
way. Notice how boats
with inboard engines
accomplish this same
maneuver with a hard-

\ SIT ON FLOOR may be sluggish in responding to the hard-
B/ over helm (actually the tiller controlling

WEIGHT CENTERED

i i, foe | BOAT MOVES OUT
ON ONE FOOT —- over rudder and then
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quickly reverse the engine to kill headway.

Distribution of the load in a boat must
be varied to meet conditions. The boat
should ride level and well balanced as in
Fig. 3, not as in Fig. 4. Fast boats that plane
on the surface usually require a weight
well forward to maintain the level running
condition. Round-bottom boats usually de-
velop more speed if they are loaded with
enough weight forward to let the stern lift
at speed until it is no deeper than the bow.
See Figs. 18 and 19. The manner in which
the bow rises to meet waves can be altered
by changing weight fore and aft. A light
bow will rise quickly. Make use of this
fact if you must run in rough water as in
Fig. 20. If water still comes over the bow,
run at reduced speed.

If you have no time to get to shelter be-
fore a squall hits, stow all loose gear se-
curely and lower the center of gravity by
seating two or three persons on the floor.
Head the boat directly into the wind as in
Fig. 22, and reduce the speed so that you
just have steerageway (headway sufficient
for control by propeller or rudder). The
sharp blasts of a squall rarely last more
than ten minutes and often they are only
of one or two minutes duration. As long as
the wind blows severely, keep the boat
headed into it. When it lets up, turn and
head for the nearest shelter, but stop and
head into the wind again if more blasts
come. If the stern is quite buoyant it is
possible to quarter very slowly with the
wind. Running with the wind and waves
will be determined by how much water
slaps over the stern. Stay out of narrow
or congested waters during a squall unless
you can get shelter from the wind and
waves there.

Cellophane Pocket on Paper Bag
Holds Shopping List

A square of Cel-
lophane attached
to the side of your
paper shopping
bag with gummed
tape makes a
handy pocket for a
shopping list. The
list can be con-
sulted without re-
moving it and
there is little dan-
ger of it being lost.

CELLOPHANE
CELLOPHANE TAPE

JULY, 1940

Novel and Serviceable Baby Crib
Made from a Barrel

This unusual baby crib was made from
a barrel, at small expense. One side was
sawed out as shown, after which the barrel
was bolted to a wooden frame of pine.
The staves are painted white and the hoops
black to give the erib a very neat appear-
ance, and if desired, the inside can be lined
with padding and cloth.

Bicycle Handlebars Protected
with Rubber Rings
Cyclists who often lean their bicycles
against a masonry wall, will find that the

polished surfaces of the handlebars can be
protected against scratching on the rough

walls if rubber rings are slipped over them.
The rings are slid to the portion of the han-
dlebar that will touch the wall when the
bicycle is parked.—H. V. Beust, Locarno,
Palazzo Meschini, Switzerland.
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Emergency Casting Rod Is Made
from Bamboo Pole

SPLIT BAMBODO

While on a fishing trip I broke my cast-
ing rod, and, being unable to purchase
another in the vicinity, I made one from an
ordinary bamboo pole, I split three strips
15 in. wide from the pole, 2, 3 and 5 ft. in
length. These were fitted together concave
side down with the shortest length on the
underside, and were bound tightly togeth-
er with electrician’s tape. Guides were
shaped from short pieces of wire and fas-
tened to the rod with a few turns of tape.
The reel was also fastened to the rod with
the tape. If no tape is available, a stout
cord will do the trick.

—G. E. Hendrickson, Jr., Argyle, Wis.

Clip Prevents Loss of Ticket
Carried in Pocket

When carrying a
railroad ticket or
other small piece
of cardboard in
the pocket, slip a
wire paper clip
over it as indicat-
ed. The weight of
the clip tends to
keep the ticket
from slipping out

of the pocket. Also, the ends of the ticket
tend to catch in the cloth of the pocket as
a further protection against loss.

Beans Serve as Markers in Rows
of Slnw-Gmwmg Seeds

Because the slow
growth of carrot
seed often left him
in doubt as to
where he could
cultivate safely
before the plants
showed above the .
gmund, one gardener planted a few string
beans in the same trenches. These seeds
grow rapidly and when one or two of them
are planted about a foot apart all along
each row, their appearance in a few days
serves as a marker.

Stovepipe Tee Used as Camp Stove

By cutting the edge of one end of a
stovepipe tee, as shown in the drawing, and
bending out the serrated points to increase
the diameter and afford sufficient draft,
you have a convenient stove for your camp
cooking. A small frying pan or kettle will
rest securely upon the opening to utilize
all the heat that may be generated. Fuel is
inserted through the horizontal opening.

@[You will find that narcissuses like to
grow among the roots of other plants. They
flourish excellently tucked in here and

there among perennials in the garden, or
at the base of the shrubbery border.
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Here are six methods of obtaining drinking water
while camping temporarily where a suitable
source of water is unavailable. In locations where
water must be dipped from a lake or stream, the
method shown in Fig. 1 will flter and cool it.
Fig. 2 shows how to obtain fltered water from
a sandy bed of a shallow creek, while Fig, 3 in-
dicates a method of getting cold, drinking water
from near the bottom of a deep lake by lowering
a weighted jug, and removing the stopper with a
long string after the jug has reached the desired
level. At many camp sites, water can be obtained
by driving a pipe into the ground and using a
pitcher pump as in Fig. 4. If a spring seeps
through to the surface near your camp, a half
barrel buried in the ground over the seep, as in
Fig. 5, will do the trick. Ovr, if a spring seecps
from a crack in a rock bank, a clay cup formed
over the crack and drained with a pipe as in

Fig. 6, will catch the water
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Dog Holds Log Firmly in Sawbuck
While Cutting Stove Wood

Anyone who has been annoyed when
sawing stove wood by having the logs roll
and twist, can avoid the trouble by using
a dog attached to one end of the sawbuck.
The dog is shaped from flat iron, and it
should work freely on the bolt that pivots
to the frame.

—Wade M. Gustin, Big Creek, Ida.

Measuring Butter in a Cup

The next time
you want to meas-
ure a half cup of
butter or lard, just
fill the cup half
full of water and
then add butter in
pieces until the
water has been
raised to the full
line on the cup. If the amount of butter
desired is less than one-half cup, fill the
cup with water to the desired height and
then add butter to raise the water level to
twice that height. This method of meas-
uring is accurate and saves the time re-
quired to pack the butter in the cup and
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then dig it out again. This is especially
true if the butter is cold and hard, because
you can add pieces of any shape as they
will displace the water and cause it to rise
in the cup a distance equal to their total
volume.—Wm. Swallow, Brooklyn, N, Y.

Hole in Bottom of Flower Vase
for Draining Water Easily

To change the
water in a vase of
flowers without
disturbing the
bouquet, just drill
a hole in the bot-
tom of the vase
and plug it with a
rubber stopper.
The flowers also
may be freshened
by setting them S5
under a faucet and allowing the water to
run slowly through the vase for a few
minutes before replacing the stopper.

Plastics Held for Drilling
by Rubber Cement

The tendency of plastics to slip around
when drilling them, can be avoided by us-
ing rubber cement. A scrap piece of wood
is clamped to the drill-press table and is
given two or three coats of the cement.
When this dries, it will provide a smooth
non-slip surface.

POPULAR MECHANICS
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HIS small pool is suffi-
ciently large for children
to learn to swim. If possible, |
you can connect the drain to
the city sewage system, and
this should be taken into con=-
sideration when determining
the location. Also, it is advis- E SOELBOWS, 1 10",
able to have the pool on L Kit_’“
ground slightly higher than =
the surrounding grade, as wa-
ter splashed out will drain
away and the pool will not be
flooded by rains.

A plan view is shown in Fig,
2, If the soil is firm no outside
forms are needed. The bottom
of the pool slopes from a depth
of 3 to 4 ft. as shown in Fig, 5.
As you will notice in Figs, 8
and 9, the forms are suspend-
ed from planks laid across the
excavation. Cheap, yellow-
pine sheathing and 2 by 4-in.
uprights are used to make the
forms. The lower edge should
be about 12 in. above the bot-
tom. A galvanized-iron drain
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PEBELES v
\ 3 CU.FT

WEASURING
BOX

pipe should be installed at the
deepest end of the pool and then a
6-in. layer of cinders or gravel is
tamped firmly on the bottom. For
reinforcement, use either standard
J~in. iron rods, spaced 10 or 12 in,
apart, No. 40 wire mesh, or heavy
wire fencing. Rods set vertically
in the walls are stood upright by
sinking them partly into the soil,
while those laid horizontally are
set in place as the filling pro-
gresses. See Figs. 3, 4 and 9.

Fig. 6 shows a platform that can
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SAND

be used for mixing the concrete if
you do this by hand, and the same
platform can be used later as a cover
for the pool. A measuring box as
shown in Fig. 7, which holds slightly
more than 1 cu. ft.,, helps in propor-
tioning the dry mix, while a pail
marked in gallons is used for water.
A 1-2-3 mix—cement, sand and grav-
el respectively—is recommended. A
6 to 8-in. layer of concrete is poured
at a time and then tamped. While, or
immediately after, the walls are
poured, also proceed to lay the floor
so that the two will bond together.
When the bottom is covered to a
depth of 3 in., lay in the bottom re-
inforcing rods at right angles to each
other as in Fig. 3. A depression or
sump should be made in the conerete
around the drain. A perforated plate
should be provided over the pipe
opening to prevent clogging. After
about 24 hrs,, the forms are removed
and a finishing coat of equal parts of
sand and cement is troweled on the

i FORMS ARE SUSPENDED ACROSS TOP
A e . ol |

QML INSIDE CIL MMSIDE
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conerete as smoothly as possible. Then the
concrete is “cured” by allowing it to dry
out slowly, which is done by covering it
with burlap or canvas and wetting occa-
sionally, so that sun and wind will not have
rapid-drying effect, The curing should take
about a week or ten dayvs. A small spring-
hoard, as in Figs. 1 and 2, is best to use on
a larger pool although the method of in-
stalling one is shown here.

To protect the pool against frost, fit the
top with a wooden cover as in Fig. 10. This
can be made in two sections, Fig. 11, which
are bolted together. Leaves or straw piled
over the cover are held in place with a tar-
paulin or wire mesh which is weighted
down with large stones. Frequency of
changing the water depends upon how
much the pool is used. It is recommended

that the water be changed at least once a
week. Where several children in the neigh-
borhood bathe in the pool, it is advisable to
disinfect the water, The proper informa-
tion as to the kind and correct proportions
of chemicals used in sterilizing public
pools, can usually be furnished by local or
state health authorities.

Drawing Board Mounted on Window Frame Is Adjustable

== L ey
!

o LT
ADJUSTABLE SHELF™~.
SUPPORT ==
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Using metal shelf supports of the type
shown, I improvised a handy, adjustable
mounting for a drawing board on a win-
dow frame. Braces hinged to the wall rest
against cleats on the underside of the board
to support the outer edge. This arrange-
ment permits the board to be removed
when not in use, yet does not mar the ap-

pearance of the window too much,
—Leon D, Kaufman, Los Angeles, Calif.

Utilizing Scrap Soap Pieces

We have found that one of the little alu-
minum containers used to hold tea in a pot
is very useful for washing dishes. Several
scrap pieces of soap that are usually dis-
carded are put into the container, which is
then swished around in the dishpan until
sufficient suds are made. o

—Emerson Easterling, Ashland, Ore.
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Extra Loops Hold Shopping Bag
on Baby Carriage

EXTRA HANDLES
SEweb 10
SHOPPING BAG X

For greater convenience in carrying a
shopping bag, while wheeling a baby car-
riage, one mother stitched extra loops to
the bag in the positions shown. When
slipped over the handle of the carriage the
loops supported the bag safely without
further attention.

Sheets of Metal Taped Together
to Cut Duplicate Patterns

Instead of cementing several sheets of
metal together for cutting duplicate pat-
terns on a scroll saw, try joining them with
adhesive tape at the edges. The tape may

be used several times before it has to be
discarded, and is much faster and less
mussy than cement.

Grommets Made from Tape

Substitutes for
rubber grommets,
used in protecting
electriec cords
where they pass
through holes
drilled in metal,
can be made with
rubber splicing
tape. Just wrap one turn of the tape around
the wire or a suitable form, and press the
edges together. Then roll each end toward
the center. Grommets of almost any size
desired can be made in this manner.

RVEBER
TAPE

Screen Prevents Scorching of Fowl

When Singed over Open Fire

When poultry is dressed for the table, it
is a common practice to singe the birds,
after the feathers
have been plucked,
to remove fine
hairs which are al-
most invisible. If
this is done over

- an open flame, the
#| flesh of the fowl
may be badly
scorched. To avoid
: this, place a piece
of screen wire over the flame. This will al-
low the heat to accomplish the work as
quickly, and with no danger of scorching
or burning. The screen also protects the
worker’s hands from the flames.

Balloon Waterproofs Flashlight

A flashlight that
is to be used where
it is likely to get
wet, such as
around a camp or
a boat, can be ren-
dered waterproof
by merely insert-
ing it into a transparent toy rubber balloon.
The end of the balloon is tied, and the
switch can be operated right through the
rubber—Andrew Vena, New York, N. Y.
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Portable Shower Cools Klddles on Hot Days
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This portable lawn shower is just the
thing for small children on hot days be-
cause it can be connected to a garden hose
and set in a shady place on the lawn. In
addition to this, the water that runs
through the shower falls on the grass and
is not wasted. In fact, it can be used as a

7
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combination sprinkler for the lawn and a
shower for the children. It is made from
pipe bent and assembled as shown, using
a standard shower head at the top. The
circular detail shows how a piece of pipe
and a tee can be used to curve a length of
pipe to form the base.

Non-Slip Limb Support on Fruit Tree Is Locked in Place

When sections of auto casing are nailed
to the ends of poles to support heavily
laden branches of fruit trees, there is dan-
ger that the support may be dislodged in a
high wind. To avoid this, cut the casing
sections in narrow strips and notch them
so that they can be locked around the limb.
If the branch is lifted by the wind, the
supporting pole will still remain in place.

Broken Key Extracted from Lock
with Jig-Saw Blade

If you break off a key in a lock, run an
old jig-saw blade into the cylinder along-
side of the broken piece and twist it so the
teeth will bite into the key. Pulling on the
blade while in this position usually will
remove the broken piece.

—Julius Miller, New York.
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Above: When the portion of a photo showing great distance occupies a relatively small part

of the picture’s total area, atmospheric haze should be allowed te show, for in Black-and-

white pictures, distance can be portrayed in no other way. In color photographs, distance is
recorded as a deepening tone of blue, as it is in nature

HUW can you dim the sun’s light—or
brighten it? How can you make shad-
ows more prominent to give roundness and
size to an object? How can you push aside
the veil of haze that almost conceals the
view? These problems of the photographer
are solved very easily by the correct use
of color filters placed in front of the cam-
era lens. Only by their use can the pho-
tographer reproduce the things he sees,
and some of the things he can't see, but are
there for the camera to record.
Sunlight is a mixture of many colors (see
diagrams above). For simplicity we will
recognize five—violet, blue, green, yellow,
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and red. When all of these are present in
about equal proportions, the eye recog-
nizes the combination as white light, or
light in which no particular color domi-
nates or is absent.

Light waves are measured in millionths
of a millimeter, or in units ealled millimi-
crons, abbreviated mu. The eye is sensi-
tive to light waves measuring from about
410 mu. to about 740 mu. Waves shorter
than 410 mu. are known as ultra-violet,
and produce no sensation of light. Waves
longer than 740 mu. are known as infra-
red, and also are invisible. Human percep-
tion of color varies, it being poor for violet

POPULAR MECHANICS



and red (the ends of the wvisible
spectrum) and best for green. This
has two important effects on your
acceptance of photographs. First,
it means that the brightest colors—
those to which the eye is most sen-
sitive—must be reproduced in the
lightest tones of gray in the print.
Second, it means that your eye is
a very poor judge of what the cam-
era can see, for you must remem-
ber that the eye is unable to see all
the colors to which the negative
emulsion is sensitive, The eve's
inability to perceive wviolet to as
high a degree as green is very im-
portant, for emulsions are often
many times more sensitive to violet
than they are to green, Although
the average human eye perceives
red to about 740 mu., most pan-
chromatic emulsions are insensi-
tive to red longer than about 680

Upper phote was taken when
shy was cloudless. An F
(deep red) filter was used
to darken the sky and pro-
duce contrast between it
and the white walls of the
buildings. As the red filter
eliminated blue shylight
frem the shadows, the build-
ings and statue are made
more prominent. Lower
phote was made by infra-
red light on infra-red fim
through an A (red) filter.
Ax no infra-red reflects from
blue sky, shodows are dead
black. The cliff in the fore-
ground was in shadow, as
were portions of the Grand
Mesa, 30 miles away. Un-
usual effects like this result
when blue skylight is elim-
inated entirely

mu. In this article it is assumed that a
modern panchromatic (all-color sensitive)
film is used.

Outdoor scenes are lighted by two en-
tirely different kinds of light, and you can
choose which one will be allowed to domi-
nate in your picture, depending upon the
effect desired. These two sources are the
sun and the blue sky. The sun is the orig-
inal source of all our light, but to the pho-
tographer the blue skylight is equally
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WILD LIGHT WAVES

important. While sunlight is considered as
white light, the colors comprising it are not
present in equal amounts. Yellow and
green are most abundant, with red and
blue next, and violet least. Blue skylight
is different; violet is most abundant, with
blue almost equally so. There is far less
green, still less yellow, and almost no red.
See diagram on page 132,

Suppose that your camera is trained on
a scene of mixed trees, rocks, partly valley
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WHAT YOU CAN DO WITH CAMERA FILTERS —

BLUE SKY
SUN
SHADOWS BRE

ILLUMINATED BY
BLUE SKY LIGHT

and partly hill. Suppose you could elimi-
nate the light from the blue sky. leaving
only the bright sun. Where the direct rays
of the sun are interrupted, there is total
blackness. Shadows, in other words, are
absolute., The sky is black, of course, and
the sun appears like an intense searchlight
at night. The size of rocks is exaggerated
by immense shadows. Tree trunks are
brightly illuminated on one side and dead
black on the other, It is an unreal land-
scape, and objects are extremely bold. The
effect is like a highly intensified moonlight.

Now suppose that you leave the blue sky
and eliminate the sunlight. This is easier
to imagine, for it exists in part when a
cloud covers the sun. Now there are no
shadows. Colors are less bright, especially
reds and greens, and all colors have a cold-
er look. Now it is difficult to tell the size
of rocks, for there are no shadows to give
clue to size. Trees are evenly illuminated.

132

Hlumina-
tien of xhad-
ows by blue sky
tight, which is
not entirely visible
te the eye, can

be controlled

Trunks are visible clear across,
and bark has lost its texture, for
there are no shadows to give it
roughness, Even the trees have
lost their height for lack of shad-
ow. There is a blue haze in the air
that was not apparent in sunlight.
The general impression is one of
flatness, Things are dull and
merge with one another, These are
the two extremes of lighting, that
of the sun and that of the blue sky.

Let us assume that it is mid-
afterncon, and shadows are
lengthening. The sun is bright,
and the sky is blue with a few
scattered white clouds. You want
a picture with the blue skylight

subdued so that clouds will stand out and
shadows will be a little darker. Take a pale
yellow filter, such as Aero 1 or K 1. This
stops most of the violet light, but has no
effect on other colors. As the light illu-
minating shadows is blue skylight—and
much of it is violet, the yellow filter pro-
duces the same effect that a partial dark-
ening of the blue sky would produce. If the
change with this filter is too slight, use an
orange filter, such as G, The sky and shad-
ows are now darker, for the orange filter
stops violet and blue light, absorbing more
of the blue skylight reflected from shadows
and from the sky itself. For still more con-
trast, take a light red filter such as 23A,
which absorbs violet, blue, and green, pass-
ing only yellow and red. As blue skylight
contains little yellow and red, shadows ap-
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SHUTT!NG OFF THE SUN CUTTING THROUGH HAZE

An Aero T (pale yellow) Rlier allowed all light ex-

cept violet to reach the negative.

is & miles distant. Haze in photo is greater than was
seen by eye

pear much darker. The sky becomes quite
dark, and white clouds stand out. White
clouds refleet all colors, naturally, and
their yellow and red pass through this fil-
ter to the emulsion,

Since filters absorb light, each has a mul-
tiplying factor for each film, and this must
be used in determining the correct expo-
sure, Follow the film maker's recommen-
dations. If green forms a large part of a
picture, such as in big areas of grass and
trees, the red filter may make this portion
too dark in the print. This is because only
a small amount of yellow and red is re-
flected from green. Therefore, use a G fil-
ter, which passes green, Sunlight may also
be controlled. To reduce
contrast, the photogra-
pher uses blue filters to
absorb green, yellow, and
red. Blue filters have lit-
tle effect on shadows, but
reduce the hrilliance of
sunlighted portions, and
also increase haze,

Haze presents a diffi-
cult problem to the pho-

The valley below

.Fnrlu-!n m' d'r.ut and mwltur-l in the air re=-

fleet sun rays toward the eye and camerag,

partly obscuring distant detail and causing
fogging overexposure of negative

tographer. It is composed
of stray light waves re-
flected from particles of
dust and water vapor in
the air, and at times may
hide distant landscapes

JHTERFEREHILE FROM nus‘r
. AND WATER DROPLETS
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completely. Violet and blue predominate
in haze and methods used to reduce blue
skylight also reduce haze. The Aero 1 fil-
ter has its greatest use in haze cutting.
With most emulsions it requires but a 25-
per-cent increase in exposure. Since haze

has the same color com-
position as blue sky, the
G filter will give greater
penetration than the
Aero 1, due to the ab-
sorption of blue light
waves in addition to the
violet absorbed by the
paler filters. The 23A
absorbs green in addi-
tion to violet and blue
and gives still better
penetration. The most
complete penetration of
haze ocecurs when all
visible light is excluded and the photo-
graph made with infra-red light waves
on a special infra-red film through a G or
a red filter. Infra-red film is now available
in many sizes and some surprising effects
can be obtained by using it.
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How You Can Raise “Miracle’’ Plants

A revolutionary discovery in gardening

of your lawn and tells how to make gar-

booklet and get complete information.

Here is an amazing booklet telling in sim-
ple language exactly how you can take
advantage of this latest scientific advance
and raise better, larger, yes giant plants
and flowers at a cost of only a few cents
by mixing your own vitamin B solution,
Astonish your friends. Roses have grown
to three times the ordinary size and oth-
er plants in proportion. This method
works like magic and produces unbe-
lievable results. In addition, this booklet
explains soilless plant culture, the care

den furniture. Send 25 cents for this

27, 200 East Ontario Street, CHICAGO
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IMPROVED Sisttand Sound-
RECEIVER j

ARGER and more detailed tele-
vision pictures in sight and
sound receivers for the home are
claimed by the designer of the cath-
ode-ray tubes and console set illus-
trated. The large tube is a 20-in.
type which produces a picture ap-
proximately 1132 by 1412 in. when
installed for direct viewing as
shown below; the smaller tube is a
14-in. type.
Both of these tubes are equipped
with an intensifier feature for pro-
ducing brighter images with given

JULY, 1940

higher persistence screen which is said to
make it possible to use lower frame fre?-..(ﬁ
quencies without flicker, The specia,]\,a-nj
“Du Mont” fluorescent salts screen in the
end of the tube is claimed to hold the image )
for a fraction of a second, instead of the 3
usual instantaneous response and extine-
tion, thereby eliminating the appreciabl
black interval between successive images
which is the cause of noticeable flicker. "
Laboratory model demonstrations show ~
images with frame frequencies of only 15 o
per second and with definition up to 625
lines per image. The orange-white flicker-
reducing screen material used in the tube
produces a vivid orange or golden screen
color which probably may be altered to
provide whites if more desirable. When

the golden persistence-screen tube is em-
ployed, a rock-steady image is obtained
whenever a “still” picture is picked up.
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IGHTY MIDGET

TITH distance-getting ability and wol-

ume all out of proportion to its size,
this one-tube short-wave set takes full ad-

_ vantage of a greatly improved battery tube,
. the 1D8-GT. Thanks to the efficiency of the

multi-unit tube,

this compact little

short-waver will run rings around the two-
tube batterysets of a year or so ago. Twen-

ty-meter phone stations roll in with head-
phone volume at times actually uncomfort-

able, and there is plenty of “sock”
even on weak foreign stations.
The power pack consists of a
single 45-volt portable type “B"-
battery. Two 1'%2-volt flashlight
batteries serve as “A" qupply. and
the 4l2-volt “C" "llﬂtt{'-'ilj is made
up of three 1%2-volt “penlight”-
tvpe cells wired in series. These
batteries are all taped together in
the compact portable unit illus-
trated in Fig. 1 and photo (A).
Battery drain is very low, and six
months of intermittent service

should be possible with the set of batteries

shown.

Complete panel and base details are given:
both are cut from soft aluminum sheet, and the
base is shaped over pieces of wood clamped in
a vise, after all holes are drilled. A simplified
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ONE-TUBER

jot Mottt waves

wiring diagram showing every connection
clearly indicated, appears in Fig, 2. When
wiring the set keep all leads as short as
possible and make well-soldered connec-
tions with rosin-core solder. Note that all
soldered common ground connections un-
der the base are made to soldering lugs
placed under the coil-socket mounting
screw. Do not attempt to solder to the alu-
minum base or panel. The schematic cir-
cuit diagram is given in Fig. 3; photos (B),
(C), (D) and (E) show various views of
the completed receiver.

It will be noted that the regeneration
control (Ra) and the double-pole, single-
throw switch are combined in one unit.
This switch cuts off both the “A” and “B"-
battery supply when the set is not in use.
It is highly important that the switch ter-
minals be connected correctly. If you are
in doubt about these connections on vour
switch unit, you can check the terminals
before wiring by using a small flashlight
bulb in series with a 1Y2-velt dry cell. All
battery leads within the set terminate at
the 4-prong socket mounted on the rear of
the chassis base. Any standard set of four
4-prong 2-winding short-wave coils can
be employed; those used in the model were
ICA No. 1421B, covering from 9% to 217
meters. Some modification of the small
(tickler) windings may be necessary to ob-
tain regeneration over the entire dial. In
the original set the 13-22 meter coil had to
have a larger tickler, the 4-turn coil being
increased to 7 turns of No. 30 enameled
{Continued to page 134A)
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Volume Expander Unit

BETAIL
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DETAIL OF
METAL BASE

VOL.EXPANDER oy VOL, CONTROL

AND SWITCH

138

for P. A.Sound System

10 CRITICAL adjustments or tricky
connections are necessary to use this
compact, self-powered volume-expander
unit to improve the tone quality of a
phono amplifier. Although designed for
advanced experimenters it is not difficult
to build and only a few inexpensive stand-
ard parts are required.

A volume expander performs a very
important function in an audio amplifier,
and is included only in high-priced audio
systems. It is designed to recreate the
original tonal realism of phonograph re-
cordings. When recordings are made, it is
necessary to reduce the louder passages
and to increase the
level of the softer pas-
sages to avoid high
surface noise and over-
cutting into adjacent
grooves. This results
in a reduction of con-
trast and brilliance in
the recording. To re-
create the original ren-
dition properly, the
volume expander au-
tomatically builds up
these values to their
true volume relation-
ship, maintaining cor-
rect balance between
loud and soft passages
of the original recording, just as
produced by the artists.

All parts are mounted on a sim-
ple sheet-metal base, details of
which are given in Fig. 1. Round-
ed corners are suggested, and a
coat of black erackle lacquer is
applied after all holes are drilled.
Top and underside views are
shown in photos A and B. All
parts values appear in the sche-
matic circuit diagram Fig. 2, and
the actual arrangement is clearly
shown in the underside photo. The
power transformer is an ordinary
half-shell type used to power any
standard 4-tube set using 6.3-volt
tubes: primary 115-v. 50-60 cycles;
secondary windings “B” 650 volts
at 40 ma. center tapped; “A" 6.3
volts at 1.6 amp.; 5 volts at 2 amp.
Other parts required will be the

{ Continued to page 136A)
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fA) Co-axial cable provides a highly efficient
meang_{or-con ng the antenna to any re-
ceiver. It passes a wide range of frequencies
witheut noise pickup and the wswal prohibi-
tive losses, especially in the short-wave
broadcast, televizion and frequency-modula-
tion bands. Flexible and easily installed, the
type shown consists of a center conductor
isolated by means of low-loss “Amphenol™ in-
sulating beads covered with a metal braid
shield; the outer covering is waterproof in-
sulating material

Co-AXIAL M e
CABLE :

APPLICATIONS
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inder fits aver supporting "Isolantite” insulator, eliminmteng éxternal sup-
ports. These are available in popular capacity ranges and voltage ratings

fE} Handy serew container for radie
workbench, made from discarded tube
bases screwed to a disk of wood. A
stand-off insulator forms handle. (FJ
Test tube serves as sunken bench con-
tainer for coil depe. (G} Nluminated
call letters; kit includes transparent
“letters an?‘q_tmﬂbcrs for any combina-
tion in esculichean. Metal case houses
110-volt candelabra bulb

{H )" Press-to-Lalk" hand mike
with ventilated rubber mouth-
piece for close talking
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One-Unit Portable Sound System

Anmplifier, loud speaker, microphone and
lighted tilt-top reading table are all com-
bined in this completely portable one-unit
system. The unit is ready for use when
plugged into any a.c. outlet. Outstanding
features include: 14 watts of usable power
output; inverse feedback; phono input con-
nection; separate volume controls in mixer
circuiit; bass-treble tone control; speaker
selector and provision for additional
speakers. Controls arg on rear panel.

cy Monitor

To facilitate
_ ero-beat adjust-
-'. -“ ments, a tuning
-'"eye is employed in

‘this frequency

‘monitor which is

designed for aceu-
“rately checking in
=any three bands of

fuuumlu from
- 11 5 to 60 megacy-
“cles. A 100-kilo-
eyele erystal is

used as a secondary standard. Very stable
electron-coupled oscillators are employed
to cover a band of frequencies from 30 to
1,000 kilocycles wide, the required fr

quencies being included in these narrow
bands. When exact zero beat is obtained,
the tuning eye opens. Either side of zero
beat, the eye “flutters” at the beat-note
rate; phones are used for aural checking.

Six-Tube Radio in Davenport

Designed for convenience and conserva
tion of space in small apartments, this une.
usual combination of radio receiver and™
davenport is offered by a furniture manu-
facturer as a solution of the problem. Th&
panel and speaker grille harmonize with ™
the frame pattern. Six tubes are employe
in the set which will operate either on A.C;
or D.C. current and has a built-in antennaCs

@[ 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 Capacity-Operated Vacuum-Tube Switch. Only

a few simple and inexpensive radio parts are required to assemble this sensitive

and useful alarm relay. Adjusted with a single control, it operates on any 110-volt
a.c. line to protect home and property. Also—A Loop-Type Phono Oscillator

-

POPULAE MECHANICS



Y PARTLY silvering and

partly eoloring glass surfaces,
you can make attention-getting
advertising signs, attractive trays
and table tops and numerous
other articles. Cleaning and sil-
vering glass are done in a tray
formed by folding up the edges
of a piece of sheet iron, Figs. 1
and 2. The tray is coated with
asphaltum paint and the glass to
be silvered is supported face
down on four hardwood wedges
so that it will be level, which is
the case when water will not
run off.

The glass is cleaned thor-
oughly with a hot solution of
washing soda, 1 Ib., in water, 1 gal.
This is rinsed off with water, fol-
lowed by a cleaning with a solu- - —_— -, W' i I3 '
tion of C.P. (chemically pure) || e : SURPLUS
nitric acid, 1 fl. 0z, in distilled wa- 3 = ) o DRAINS INTO
ter, 6 fl. oz. Be careful not to get
nitric acid on clothes or skin—if
this is done inadvertently, imme-
diately wash off with a copious
supply of water, After rinsing off
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STEPS
i IH REMOVIHG
SILYER FROM

P
OLD MIRRORS =
<
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DESIGN CUT
IN SHEET OF
GUMMED DESIGN IN COLOR OH

SILVER BACKGROUND

-
GUMMED
51DE DOWHN N.'“H-_ e iy

FARAFFIN COATED

GUMMED
FAPER

DESIGH IM SILVER
OM A COLORED
BACKOROUND

PARTS TO BE IN
COLOR COATED
WITH PARAFFIN

the nitric-acid solution with dis-
tilled water, the glass is allowed to
dry under a cover to keep away as
much dust as possible. Areas to
be colored are covered with melt--
ed paraffin as in Fig. 6 so that the
silvering solution will not touch
the glass. In masking off portions
of a design, the pattern is cut out
of gummed paper tape and is ap-
plied to the glass in reverse. Figs.
4 and 6 show such a mask where
the lettering is to be silvered and
the background colored, while
Fig. 5 shows masks to cover the
letter spaces, where the back-
ground is to be silvered and the
letters colored. While the gum of
the tape is still moist, paraffin is
brushed on. After this has hardened, the
tape is cut to free it from the paraffin, Fig.
7, and it is soaked off in cold water, all
traces of the gum being removed carefully
without damaging the paraffin. You can
use a sponge as in Fig. 8. Distilled water is
poured on the glass next; if it wets the
entire surface the glass is clean, but if wa-
ter flows away from parts the glass must
be re-cleaned, the soda solution being used
cold to prevent melting the paraffin. After
cleaning, a solution of stannous chloride,
1 dram, in distilled water, 1 gal., is flowed
onto the glass and is allowed to remain
there until you are ready to do the silver-
ing. When you want to resilver old mir-
rors remove the coating as shown in Fig. 3
and then proceed in the manner already
described.

Fig. 10 shows the silvering solution,
which consists of a separate silver solution
and a reducing solution, mixed together
just before use. The silver solution cannot
be stored and any surplus should be dis-
carded at once, as dangerous explosive
compounds may be formed on long stand-

=

CUT ARQUND
DESIGH TO FREE
PAPER FROM
PARAFFIN
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SOLUTION OF DISTILLED
WATER, 13'% FL.OZ. AND
POTASSIUM HYDROXIDE,
{STICKY 1 OZ.

m*ril-itbtiﬂﬂm-ﬁ' ¥
AND SHVER HWH?E&%
DROP BY DROP UNTIL 501

o

DROF BY DROP
UNTIL PRECIPITATE
JUST REDISSOWES

SQLUTION OF
. DISTILLED WATER, 10 FL.OZ.
%\AHD SILVER MITRATE, | OZ.

N

ing. The reducing solution, however, can
be stored. To make up the silver solution,
dissolve C.P. or reagent grade silver ni-
trate, 1 oz., in distilled water, 10 fl. oz. Only
C.P. or reagent grade chemicals and dis-
tilled water should be used. When this has
dissolved add C.P. ammonium hydroxide
—not household ammonia—drop by drop
with a medicine dropper, shaking after
each addition until the precipitate first
formed just redissolves. Next, add a solu-
tion made by dissolving C.P, potassium hy-
droxide (sticks or pellets), 1 oz, in distilled
water, 132 oz. This will cause a heavy
precipitate to form. Again ammonium hy-
droxide is added by drops until this re-
dissolves. Finally, add enough of a solu-
tion consisting of silver nitrate, 14 oz., in
distilled water, 12V oz., so that the final
solution turns to a light straw color. The
reducing solution is made by dissolving
granulated sugar, 1 oz, in distilled water,
10 fl. oz. To this pure grain alcohol (not
denatured), 1 fl. oz, and C.P. nitric acid,
24 drops, are added. The solution is heated
to boiling and allowed to cool before use.
When ready for silvering, rinse away the
stannous-chloride solution on the glass,
using distilled water. Two parts of the sil-
ver solution and one part of the reducing
solution are mixed, and the resulting so-
lution is immediately flowed on the glass.
This is allowed to stand until the silver has
all deposited, which will take about 10
minutes. Then the surface is rinsed with
distilled water and allowed to dry. Do not
use forced drying methods and do not
touch the silver. The next step is to apply
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la;cquer or varnish to the silvered surface
with a soft brush. When dry, the paraffin
on the rest of the glass is removed with hot
water.

Unsilvered areas can be left bare or are
painted. Ready-gummed cellulose tape in
bright colors may be used for borders as in
Fig. 11. Or, the unsilvered areas can be
given a very thin coat of silver so that they
are reflecting or transparent, depending on
whether or not there is a light behind them.
See Fig, 9. To do this silvering, the glass
is cleaned as before and it is placed face
down in the tray with a sheet of printed
matter underneath. The silvering solution
is applied and allowed to react until the
printing is just barely visible. Then the
solution is immediately washed off and,
when dry, the surface is given a coat of
clear lacquer.

Painting Round Spots

When it is necessary to paint a number
of round spots on work, use a short dowel
with a piece of thick felt glued to one end.
The felt will absorb the paint so that it will
not smear when applied to the work.
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Guide Lines to Letter Window
Drawn on Roller Shade

GomE LnEs |

= DRAWN ON
am ,
=, | TCEmE—Yr

As an aid in lettering daily special sales
on his show window, one grocer ruled
guide lines on a cheap window shade and
hung this inside the window as shown.
When not in use, the shade is rolled up.

Exploring Coil Locates Short
in Concealed Wiring

When a short circuit at some unknown
point in a length of concealed wiring of an
a.c, circuit cannot be located, one electri-
cian finds it by means of this simple tester.
By listening to the earphone and holding
the exploring coil of the tester parallel to
the direction in which the concealed wires
run, and as close to them as possible, a

distinet hum is heard. As the coil is moved
along under the wires, the hum will cease
when the tester is in proximity to the short
circuit. To make the tester, wind some bell
wire on a 3-in, tube until you have from
25 to 50 turns. The ends of the coil are
connected to an earphone and a suitable
handle is provided. While such a test is
being made, a 25-watt lamp is substituted
temporarily for the blown fuse in the line.

—Arnold J. Shear, Fulton, Ill.

Shipping Clerk Keeps Paper Clips
on His Key Ring

A shipping clerk
found that a key
ring like the one
shown kept paper
clips conveniently
in his pocket.
When a clip was
needed, he just
opened the ring
and slipped one off.

“HEY RING

Darning Needle Applies Oil
to Small Parts

A handy appli-
cator for oiling
small mechanisms
can be made by
breaking off the
blunt end of a
darning needle,
leaving half of the
eve to form an
open notch as
shown. The point-
ed end of the needle may then be inserted
in the cork of the oil bottle,

Pick Handle Holds Signal Lantern

To eliminate Y

searching for a
rod or pole from
which to suspend
a signal lantern,
one contractor
sawed a notch in
the end of a pick
handle to receive the lantern bail. With
the point of the pick driven into the
ground, the lantern could be suspended
from the notched handle in safety.

POPULAR MECHANICS



OBPECIALLY useful for driving lathe

mandrels, turning dogs and many other
jobs likely to be marred with a regular
hammer, this mallet, Fig. 1, is faced with
fiber disks, which are easily renewed, as
they are held in place with tapered pins.
The job is one for yvour metal-turning
lathe. The handle is first knurled, Fig. 2,
then turned to size, Fig. 3, according to the
dimensions given in the drawing bhelow.
Next you counterbore the head, Fig. 4, and
drill the hole to accommeodate the handle,
Fig. 5. The l-in. thick fiber disks are rab-
beted to fit snugly in the recessed ends of
the head, and are clamped in place while
drilling and reaming holes for the tapered
pins which are cut off flush, Fig. 6.

By i |
il I
vilee- FIBER HEAD
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g [ 4

&
FLAREDZWCOUNTERBORED HOLE

HOLE REAMED
FOR TAPERED PIH

(4} COUNTERBORING HEAD
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Wrench and Bench Vise Hold Pipe
While Threading It

If a pipe vise isn’t available, pipe can be
held for threading in an emergency by us-
ing a bench vise and a wrench as shown.
The vise holds the pipe in a horizontal po-
sition, and the wrench, with its handle
resting against the bench edge, keeps the
pipe from turning.

Hand Guards for Grape Pickers

Relying mostly
on inexperienced,
transient help dur-
ing harvest time, a
grape grower fur-
nishes all pickers
with hand guards,
or mitts, as a safe-
ty measure, These
are made from dis-
carded inner tubes
and snaps of the
auto side-curtain
type, the entire
expense being that
of the snaps. As the knives used by the
workers for cutting off the grapes are of
‘he hook-point type made especially for
severing the tough stems, an inexperienced
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picker can easily injure his left hand or
wrist seriously with the hooked edge,
especially where the bunches are cut be-
neath the vines without entirely seeing
them.—W. E. Dennison, Sacramento, Calif,

Display Card Is Self-Supporting

Large display
cards may be made
to stand alone on
the floor or coun-
ter as shown. The
card should be
somewhat larger
Foauiren Tag amewan><>
should be cut and folded as indicated. A
couple pieces of gummed tape will serve
to hold the card folded so that it may be
moved from place to place. :

{RASENENT:

| SALE |

Rubber Nose Shield for Horses
Working in Field

A simple guard that will help keep in-
sects from bothering the nose of a horse
working in a field, and also prevent the
animal from constantly nibbling at grow-
ing erops, can be made from a piece of in-
ner tube as indicated. The large holes cut
in the rubber should coincide with the
horse’s nostrils so that its breathing will
not be impeded. The guard will also tend
to discourage a horse that has acquired the
habit of nipping at another when they are
hitched together.

HOLES FOR BIT
NOSTRIL HOLES

POPULAR MECHANICS



By C. A. CROWLEY

I' O YOU need a time switch to turn off

lights or electrical appliances at a
predetermined time when no one will be
there to turn the switch by hand? Perhaps
your problem is to turn one circuit off and
another on at the same time, or after an
elapse of time. By simply making a lew
alterations in one or two electric alarm
clocks and making relays from some scrap
iron and some copper wire, you can have
these automatic servants to save your time
and labor. In effect vou are altering them
to form time switches, which turn electric
circuits on and off at any time for which
the clocks are set,

Three models: Three models of time
switches will cover many needs, The re-
lays used are the same but the circuit con-
nections vary, as shown in the diagrams
Figs. T, 8 and 9. The arrangement in Fig, 7
is a straight cut-off switch, Merchants will
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find it useful for shut-
ting off display lights.
Or, this arrangement is
useful for turning off a
radio, ventilating fan,
outdoor lights and oth-
er appliances. A slight
elaboration of the cir-
cuit, as shown in Fig. 8,
ena i]:l’!‘S one to turn one
circuit off and another
on at the same time, or
either one of these
functions separately.
With this switch a ra-
dio can be turned on in the morning, or a
solenoid-type water valve can be opened
to start a sprinkler system, ete. The third
model has two electric alarm clocks and
two relays, Fig. 9. This one will turn a cir-
cuit on and then off after a lapse of time,
such as turning hall and porch lights on
early in an evening and off at a later time.
As all of these time switches are designed
to be portable and compact, they can be
moved around wherever needed.

Making the relay: Fig. 1 shows the gen-
eral assembly of the relay, and the parts
comprising it. Flat iron 4 in. thick is used
for the frame, pole piece and armature. It
is advisable to anneal the bends from a
cherry-red heat to relieve the strains set
up in them, This can be done over a gas
stove or even in the furnace of your heat-
ing plant. Dress up the pieces with a file
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and drill the holes as indicated. When
drilling the holes to fasten the pole piece
to the frame, it is advisable to clamp them
together and drill through both pieces at
once to insure a perfect matching of these
holes when the relay is assembled. Drill
the hinge-pin holes in the frame and arma-
ture before notching them out to fit each
other. Care must be used not to allow the
holes to wander off center.

To wind the armature and switch springs,
a small flat is filed on the side of the nail
so that the end of the music wire can be
clamped to it in the vise. Wind the turns
as closely together as possible. No. 24-ga.
music wire is used for making both springs.
See Fig. 1. In notching up the ball tip of
the toggle switch do not attempt to form it
by hammering. Use a file, as the toggle is
usually made of hard brass and is brittle.

POPULAR MECHANICS



The notch for the switch catch is
filed on the side of the toggle that
is held by the relay armature
when the switch is in the on po-
sition. Details of winding the coil
on a form are shown step by step
in Fig. 2. It is not necessary to
wind the coil in layers. Single
cotton-covered magnet wire, No.
24 is satisfactory, but enameled or
other insulated wire may be used.

In assembling the relay, first
place the mounting screws in their
holes, then hinge the armature
and mount the toggle switch. The
armature or switch catch and the
toggle switch usually have to be
adjusted to each other. This can
be accomplished by carefully
bending the catch with a pair
of pliers if necessary, and also
by moving the switch up and
down by means of the mount-
ing nuts. A piece of stiff wire
will serve as the reset ecatch
when bent to shape. Slip the
coil on the frame, insert the
pole piece, and fasten the two
together. Tighten the fasten-
ing screws securely to prevent
the pole piece from chattering.

Modifying the clock: Alter-
ations on the clock are the
same for all the models and
consist of installing a pair of
electrical contacts in the

BO-WATT TungsT
EN
FILAMENT BuLR

alarm system. Where two
clocks are used, the procedure
is exactly the same for both
clocks. The clocks do not need to be alike
so long as they both have an alarm system.
The alarm system of an eleetric clock is
very simple. As shown in Fig. 4, a vibrator
arm, which lies next to the motor coil, is
riveted at one end to the laminated core of
the clock and is held in place at the other
end by a movable detent or catch, which
releases the arm, allowing it to vibrate.
The vibrating arm is cut off as indicated.
A contact point on the detent is made by
removing the detent, drilling a hole in it
at the point shown, inserting a short piece
of silver wire, (obtainable at jewelers) and
riveting over the ends with a hammer. Use
a hardwood block to back up the work
while riveting the wire, to prevent exces-
sive flattening of the contact on the other
side. A second silver contact is mounted
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in the same way on a piece of sheet brass
cut to fit your particular clock. This con-
tact must be electrically insulated from the |,
rest of the works when mounting it on the
laminated core as shown in Figs. 3 and 5.
Then the lead wires are soldered in place.
Bring these wires through the cord hole in
the back cover plate and close up the clock.
Cut off the clock cord about 3 in. outside
of the cord hole. If, by chance, you have
clocks already equipped with contacts,
these may be used and this part of the
work omitted by simply bringing out leads
from them after disconnecting them from
the rest of the clock works.

Mounting the parts, wiring and testing:
If the clock has a wooden frame, the relay,
the lamp receptacle and the load plug-in
socket can be screwed to the top and sides.
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Otherwise these parts and the clock are all
mounted on a wooden base of suitable size.
In wiring, do not use a wire size of less
than No. 14 gauge where the lines on the
diagram are heavy, but No. 20 gauge wire
is sufficient for the lighter wiring, In all

M 0N CIRCUNT AND TURM

cases, stranded wire is preferable to
solid conductors.

Use a 60-watt lamp in the resistance
receptacle, pull the reset back until
the catch holds the switch, and plug
the switch clock into the line. Do not
touch anything until you have made a
test to find the grounded side as in
Fig. 6. This is done by touching one
lead from a lamp to the metal back of
the clock and the other lead to a water
pipe or radiator valve to obtain a good
electrical ground connection. If the
lamp lights, reverse the cord plug used
to connect the clock to an outlet. After
this has been done, plug some con-
venient test load such as a desk lamp
into the load receptacle. The lamp
should now go off at any time to which
the alarm is set. In Figs. 8 and 9, three-
way switches are used. In the diagrams,
connections are made to the switch as in-
dicated in the dotted portion although the
switch itself is shown attached to the relay
without any connections.

Advertising Sign for Barber Shops That Will Be Noticed

Practically everyone entering a barber
shop will, sooner or later, sit in the bar-
ber’s chair, where he will see numerous
advertising signs, all appearing in reverse,
as he views them in the mirror. To make
an attractive sign that will read correctly
as seen in the mirror, first make your sign
in black opaque show-card ecolors, on white
medium-weight bond paper. When this is
dry, oil the paper with a light grade of
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machine oil, wiping off the surplus thor-
oughly. This will make your paper trans-
lucent. Use it for a mask for a blueprint
sign, making your blueprint in reverse.
This will give you a neat sign with a blue
background and white letters, printed in
reverse. Hang it in a barber shop where it
will be seen in the mirror, and it will never
fail to attract attention and comment.
—Ned Belcher, Waterbury, Conn.

POPULAR MECHANICS



Pond Freed of Turtles w1th a Floatmg Trap
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Poultrymen and farmers who raise geese
and ducks and give them access to a pond
or other small body of water, can reduce
the loss of goslings and ducklings taken by
turtles, if this trap is used to catch the
turtles, Also, several of the traps located
strategically in larger bodies of water that
have been stocked with fish will aid in
preventing loss of tiny fishes and spawn,

which are devoured in vast quantities by
turtles. To assemble the trap, make a frame
4 ft. square from split logs, and to it tack
1-in. wire mesh so that it hangs baglike to
a depth of 3 ft. Inside the log frame, attach
a second one of 1 by 6-in. stock with nails
projecting 2 or 3 in. inside it as indicated.
The nails keep turtles from climbing out
of the trap. Next make three or four pock-
ets of copper screen wire to contain bait,
which may be stale or decayed meat, and
attach them to the frame with screw hooks
as shown in the circular detail. To increase
the buoyancy of the trap, attach 1-gal.
cans, that are airtight, to each corner with
strong rubber bands.

Automobile Jack Replaces Wedge While Fellmg Large Tree

If no wedges are available to prevent a
tree from pinching the saw while felling it,
an auto jack may serve the purpose. Sim-
ply saw into the tree trunk so that a sec-
tion can be chipped out with an ax below
the sawed cut to provide a place on which
to rest the end of the jack as shown. As
the saw goes deeper, frequent raising of
the jack will open the cut and aid in fell-
ing the tree in the direction desired. Of
course, an auto jack is only suitable for
this purpose when a light wedging effect
is required. Such a jack cannot be used to
cause a large, leaning tree to fall in the
direction opposite to that at which it leans.
Be sure to set the jack on a piece of wood
so it will not sink into the ground.
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Wing Supports on Stepladder
Prevent Tipping Sideways

While using a stepladder in picking fruit,
one worker was annoyed by the tendency
of the ladder to sink into the soft ground
and tip sideways. To avoid this trouble, he
hinged plywood flaps to the ladder near the
lower end as indicated. These could be
opened to provide a wide base for the lad-
der, or they could be folded over it for
carrying.

Burlap Sacks Keep Water Cool
in Stock Tank

Several burlap sacks inserted in the wa-
ter of a livestock tank so that they hang
down over the outside will tend to cool

I
13
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the water on hot, dry days. The sacks act
as wicks, and as the water travels through
the sacks it is evaporated, the action of
which tends to cool the tank.

Rubber Stamp Held on Ink Pad
by Spring Clip

To prevent his
rubber stamp from
being mislaid, one SET;'*',',“G S
shipping clerk )./ ?'I
kept it in a spring \C"‘U) :
clip soldered to 3 -
the cover of the % ,___-T"L,f_-a i
stamp pad. The T
clip not only keeps
the stamp conven-
iently at hand, but also serves as a handle
for opening the cover of the pad.

s
]

SOLDERED

Waterprnnﬁng Concrete Walls

When a concrete
footing is poured
and later the wall
poured upon it,
the bond between
them is not always
watertight. To
prevent seepage
through such a joint, a contractor inserts a
4-in, strip of medium-gauge copper as
shown. Half of the strip is imbedded in the
footing, and the other half is buried in the
wall when it is poured.

: Tt WAL
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Applicator for Soldering Fluxes

Soldering fluxes

FiPE
soon destroy ordi clemicn %

nary brushes used
as applicators, but
if you use pipe
cleaners, they last
longer, hold more
fluid and can be
replaced inexpen-
sively. One end of
the cleaner is
made into a swab
by wrapping it around a small nail or a
match stick and the other end is used as a
handle.—Kenneth Murray, Colon, Mich.

Q[ Avoid rust on tools by keeping a bottle
of oil and an old shaving brush handy to
oil them after using.

POPULAR MECHANICS



MARKING METAL

LﬁYING out metal work re- § cinaen ’L?
quires that the surface be _7 / e
marked clearly at points where [
drilling, cutting or forming are ¥
required. Only a few simple tools 4
are needed, Fig. 1, but they must
be hard, to score or punch the
work, If desired, you can make
some of the tools, such as
punches, seribers and marking
gauges. 'A prick punch, Fig. 3, is
used for marking a point, and
has its end ground at an angle of
about 30°, while a center punch is used to
make an indentation to start a hole for a
drill, and has its point ground at about 90°.
To harden a scriber without distortion, it
can be heated to a full red color and then
quenched by plunging it into a bar of soap
as in Fig. 4. Marking gauges are made eas-
ily from drill rod, Fig. 2. One end is drilled
and tapped to take a set screw, which locks
a scriber point in a hole about & in. from
the end. A piece of darning needle will do
for the scriber,

To make scribed lines show better, many
shopmen rub whiting, turpentine or chalk
over the surfaces to be marked. Another SIMPLE HOMEMADE [
method is to swab the clean metal surface MARKING GAUGE
with a solution made by dissolving a few
crystals of copper sulphate in a cup of wa-
ter and adding a few drops of nitric acid.

(o)

T
7 HOW TO ANNEAL
§ ; SCRIBER POINT

SETTING DIVIDERS FROM
CEMTER GRADUATIONS ON RULE

\3) CORRECTLY GROUND
POINTS
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This solution is left on for a few minutes
before wiping it off, Fig. 6, and covers the
surface of iron or steel with a thin copper
plate through which scribed lines will
show clearly.

In setting dividers, it is generally easier
to adjust them by feel rather than by sight.
To do this, place one point in a convenient
graduation of a steel scale and adjust it
until the other point sets in the proper
graduation, Fig. 5. The end of the scale
should never be used as a starting point
for measurement, as it may be inaccurate.
In laying out work for drilling, a starting
point from which to begin all measure-
ments must be selected. Generally, a fin-
ished surface or edge of the piece is satis-
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factory. To make clear
the methods used in lo-
cating points for drill-
ing, take as an example,
the laying out of a metal
block for four evenly
spaced holes, as in Fig. 7.
Knowing the dimen-
sions of the block and
the desired spacing of
the holes, the marking
gauge is set and a line
AB is described with the
gauge 1 in. from the side
of the block. The gauge
is then adjusted to 1'4
in. and a line AC is described. The inter-
section of these two lines marks the center
of the first hole, and should be prick-
punched carefully. The other holes can be
located with dividers. Set them for a spac-
ing of 2 in. and using A as a center, de-
scribe a short are in the direction of C.
The intersection of this arc with the
scribed line locates hole C. Similarly, B is
located, using A as a center, To locate the
fourth hole, two ares must be described,
one at a distance of 2 in. from B and the
other at a distance of 2% in. from C.

If a surface plate and surface gauge are
available, the work can be rested on a
suitable edge on the plate, and the lines
scribed with the surface gauge, as in Fig. 8.
In some cases, this is more convenient than
using a marking gauge. If the surface
gauge is not available, a machinist's
square, or even a try square with a scriber
clamped to it, provides a temporary sub-
stitute. After locating and marking the
centers of the holes, the dividers should be
set to a radius of the desired holes and
circles drawn for each hole, -Then before
drilling, the center should be enlarged
with a eenter punch to assure an easy start
for the drill. Before the hole is enlarged
to full size by the drill, the work should be
examined to make sure that the drill is
central. The line scribed about the cir-
cumference of the hole makes this easy.

Repairing Worn Crib Doors

One farmer repaired sliding doors on his
cornerib, that had worn and splintered at
the lower edges, by facing the edges with
anglé iron. The wide side of the iron was
screwed to the inside of the doors, thus
avoiding any place for water to colleet,

POPULAR MECHANICS
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By mixing your own white-lead paint,
you not only save in cost, but you are as-
sured of a high-grade paint, provided you
use only the best materials obtainable.
Also, remember that a careful, thorough
mixing of the paint is just as important as
good materials. The table above gives the
recommended proportions of ingredients
in mixing enough paint to cover 1,000 sq. ft.
of surface two coats in refinishing old
work, and for covering the same area three
coats on new work. Do not guess at the

Chart Gives Paint Mixes for Many Purposes

- Always use the best matericls, as a high- { e \
grade paint cannot be obtained with those L
of an inferior guality

|||||||

Always accurately measure
or weigh the materials as stated in the ta-
ble. And don't forget the surface to be
painted. It is not only a waste of money to
paint a surface that is not clean and dry,
but it is discouraging to see the paint come
off after a few months.

proportions,

Drawers in Shipping Clerk’s Bench Close Automatically

A shipping clerk who had to keep items
that he needed frequently in the drawers
of his bench, counterweighted the drawers
so they would close automatically. This
saved time and prevented the drawers
from being left open where he would bump
against them. Each drawer was counter-
weighted with a sash weight as shown. The
weight should be just heavy enough to
close the drawer, and the slides should be
well lubricated for easy opening. The
drawers, of course, cannot be overloaded if
the weights are to close them.

{[In making wood patterns for foundries,
where wax is used for fillets in corners,
filling holes, cracks, ete., it is difficult to
make shellac or other coating stick to the
wax parts of the pattern. If the wax is first
covered with ordinary glue, and the glue
allowed to dry, varnish will stick to it.
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Horseshoes Provide Good Handles
for Carrying Heavy Pipe
By

£
(]
r

iy

One contractor simplifies handling
lengths of heavy pipe by inserting large
horseshoes in the ends to serve as handles.
The shoes are sheathed with rubber hose,
and are especially useful when the pipe
has been left outside in extremely hot or
cold weather.

Pitchfork Serves as Holder
for Binding Twine
To avoid losing a ball of binding twine
when using it in the field, one farmer in-

serts a pitchfork handle through the hall

and forces the tines of the fork into the
ground near his work. The fork also pro-
vides a good means of carrying the twine
from place to place.

Joint in Pressure Line Repaired
without Draining Pipe

Finding a leak at
a joint in a high-
pressure line that
was caused by a
damaged bolt used
to tighten the
flanges, a new one
was.installed
without reducing
the pressure, as shown. A small bench vise
was propped under the joint so that both
joint flanges could be gripped in the jaws,
which were tightened to hold the flanges

while putting in a new bolt.
—W. F. Schaphorst, Newark, N. J.

HIGH=FRESSURE PIPE LINE

M r_l,."

Librarian Keeps Magnifying Glass
on Shelves to Read Titles

\ s

—

J
e
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Noticing that some customers had diffi-
culty in reading titles of books in the
shelves, due to shadows and fine print, one
librarian attached magnifying glasses to
the shelves at convenient locations. Long
cords were used in doing this to help as-
sure that the glasses would not be carried
away.—Opie Read, Jr., Chicago.

@(When the small springs that space the
chuck jaws in a hand drill become dam-
aged or lost, replacement can be made with
the small springs used in an automobile
tire valve.
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Light Shows Choke Is Out or Brake Is Set

; b o
STORLIGHT SWITCH || STOPLIGHT SWwWITCH
On HAMD BARAKE N CHOKE

mpy—

CARBURETOR

CHOKE 1M THIS POSITION
FOR STARTING - CHORE
SWITCH CLOSED

The owner of a car that was driven by
various members of his family, mounted a
lamp on the instrument panel and wired it
so that it would burn if the emergency
brake was on, or choke was pulled out.
In this way, the driver was warned in-
stantly if the brake was set. Also, the driv-
ers that were too inexperienced to tell by
the operation of the motor that the choke
was pulled out, were constantly reminded
that it must be pushed in as the motor
warmed up. Two stoplight switches were
used, one to be operated by the brake lever
and the other by the choke rod. Notice

that a small eoil spring is used in the link-
age of each switch so that setting the brake
tightly or pulling the choke rod all the way
out will not break the linkages. As shown
in the lower left-hand detail, one side of
each switch was wired to the hot side of
the ignition coil. If desired, they can be
wired to the cold side of the ignition switch.
Either method will cut off the current
when the ignition switch is opened. This
makes it possible to set the emergency
brake when parking without turning on
the warning lamp.

—dJohn W, Schulz, Bay Shore, N, Y.

Easy Method of Synchronizing Dual Distributor Points

Distributors that use dual contact points
and one or two coils, may be synchronized
perfectly by the use of a lamp bulb placed
in the circuit with the points. The distrib-
utor is first removed from the motor so
that its shaft can be turned by hand. Then
the points are wired into the circuit so that
the lamp, which may be either 6 or 110
volts, will light when either point is in con-
tact. If both points are open, the lamp

JULY, 1940

must be out. When the shaft is turned, the
lamp will flash as either point makes con-
tact. Due to the short interval between
contacts, the light is out a very brief period
of time. With a little practice, the flashes
between contacts can be set to the same
duration by shifting the movable synchro-
nizing point. Setting the gap wider than
needed and then resetting afterward will
make the job easy.
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Writing Materials Needed in Car
Carried in Glove Compartment

'.“ PEN'..IL“} —
3 F|_A5T|C .:TF-‘.AP

HOLDER
TR LID

Motorists who like to have pencils and
paper handy in their cars, will find that
the inside surface of the glove-compart-
ment doors is a handy place to carry them.
Sheet-metal clips soldered to the door can
be bent over a strip of elastic to hold pen-
cils, and a couple of rings, attached to the
door by means of metal strips soldered in
place, take a wide elastic to hold paper.

Sanitary Way to Syphon Gasoline
from the Automobile Tank

The next time
yvou syphon gas
from wvour tank,
start the syphon
with vour fingers
instead of your
mouth. To do this,
insert the syphon
hose into the tank,
pinch it tightly at

= the filler hole with
the ﬁngers of the left hand. While holding
the hose in this manner, squeeze it tightly
at the same point with the thumb and in-
dex finger of the right hand and move the
hand slowly toward the end of the hose.
This operation removes the air from the
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hose. Just before the right hand reaches
the end of the hose, pause momentarily
and release the fingers of the left hand.
Wait a second and then release the fingers
of the right hand. The partial vacuum cre-
ated in the hose in this manner will start
the gas to Aowing.

—Ivan J. Stretten, Detroit, Mich,

Screwdriver on a Flexible Shaft

Removes Hard-to-Reach Screws

Needing a
screwdriver for
access to screws
that could not be
reached eonven-
iently with a reg-
ular driver, a mo-
torist made a flex-
ible one from a
length of choke-
wire cable. This
was cut to the length desired, and a screw-
driver blade was soldered to one end of
the cable wire, and a handle for turning it
was attached to the other end of the wire.
Such a screwdriver is not suitable for
heavy work, of course, but it will save time
in removing small screws that are some-
times so difficult to reach.

—Ray Tetzlaff, Rhinelander, Wis,

Spectacle Shields Prevent Glare

GREEN
CLLLOPHANE

g,"'

CELLULOSE

If you wear glasses, here is a simple
method of reducing the glare of oncoming
headlamps when driving at night. Cut two
small, oblong pieces of green Cellophane
and stick tiny pieces of cellulose tape to
the ends of each. They can then be at-
tached to cover the upper part of each
spectacle lens, reducing glare but at.the
same time allowing a clear vision of the
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road immediately ahead. Place the Cello-
phane pieces in a folder of wax paper when
you are through with them each time, and
they will last indefinitely.

Water Hose Kept Out of Mud
by Vacuum Cup

When washing
vour car out of
doors, the nozzle
of the hose is apt
to become soiled
with mud when
laid aside or
dropped onto the

; ground. To avoid
this, fasten a rubber vacuum cup to the
hose, so that it may be attached to the
body, or a fender, and held ready for use.

b

e i _ ;
m. I'_——-z

VACLIUM CUP-oad U =

ATTACHED TO =

HOSE——a it |

Weighted Standard Holds Door
While Working Inside Car

Finding that most car doors had a tend-
ency to swing closed while he was work-
ing inside, one mechanic made a simple

AOD COVERED
WITH HOSE—"

i
) I WEIGHT

weighted standard, which rested on the
floor to keep the door open. The standard
consisted of a heavy piece of metal with a
rod or length of pipe projecting from it.
The rod is covered with rubber hose to
avoid marring the door.

@[ Covering grease-pit steps with felt ce-
mented in place may save you a bad fall, as
felt provides a safe footing even if greasy.
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Stool to Stand on When Cleaning
Your Car Top

A support that will sit on the running
board or fit over a bumper to stand on
while washing and polishing a car top, is
made easily from a small wooden box. Be
sure that it is strong, and renail it. Then
slot each end so that it will slip over the
top of a bumper as shown and cover the
top with corrugated rubber.

Spring Slide on Box-End Wrench
Prevents It Slipping Off Nut

In my work, I find box-end wrenches
the handiest, but at times their use is rath-
er annoying, because in turning a nut on
or off a bolt, they
have a tendency to
slip off the nut
when it is in the
center of the bolt,
as shown in the
lower detail. To
avoid this, I use a
piece of flat spring
to cover one end
of the wrench.
The spring works in a slide made from thin
metal and soldered to the wrench. The
slide permits the spring to be moved to
either allow the wrench to slip off the nut
or to prevent it from doing it.

—R. Boettinger, Englewood, N. J.
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Peepholes in Goggle Display Card
Aid in Selling Them

e
-Ci'i., Ak L L P
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HOLES IN CARD-
BOARD BEHIND
!Eleﬁ.:EEES

Finding that his customers disliked to
remove colored goggles from a display card
to look through them, one service-station
operator cut holes through the cardboard
behind the lens of each pair. This enabled
the eustomer to pick up the display card

and look through each pair of goggles
without removing them and saved the
dealer the trouble of replacing the goggles
on the card each time a sale was made.

Preventing Theft of Ornament
on Your Radiator

After having an expensive radiator cap
and ornament stolen by a thief, who used
a large screwdriv-
er to remove the
cap from the chain
and crosshar that
hung in the radia-
tor filler hole, I
altered the screw
so that it could not
be removed. To do
this, a piece of fine
wire was soldered
in the screw slot
so that a screw-
driver could not be used. If it is necessary
at some time to remove the screw, a hot
iron will soften the solder.

—W. C. Wilhite, Carlinville, I1L
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16-Ft. Canoe—811 and 812

More Plans on Boats You Can Build

“SKIPPER"—I1018 to 1023: Low-cost outboard
runabout for motors of 4 to 24 hp. Can be built
for $30 to $40. 14 ft. long, 54-in. beam. Weight
about 275 pounds. 6 prints $1.00.

“HI-HO"—840 to B45: 14-ft. runabout powered
by 11 to 22-hp. outboard or converted Ford
moator. 58-in. beam. 6 prints $1.00.

“ROAMER"—T765 to 770: Qutboard cabin cruis-
er. 16 ft. long, 66-in. beam. Reguires sutboard
motor of 20 to 36 hp. 6 prints $1.00.

“ARROWHEAD"—944 to 951: 21-ft. sailboat
that can be built by average craftsman. Accom-
modates up to ten passengers, 8 prints £1.00.

Canadian-Type Canoe Is Easy to Paddle

Any six of these plans (not sets of plans) will be sent upon receipt of $1.00

Catalog listing 400 plans included free with your order if specified, or sent separately
for 3 cents to cover mailing

Address—Plan Service, Popular Mechanies Magazine, 200 E. Ontario St., Chicago

Used by the forestry service because
of its steadiness on the water, this
16-ft. cedar-planked canoe which is
covered with canvas is little affected
by cross winds, because of its 33-in.
beam. Finished canoe weighs about
70 to 80 lbs. Two plans (Nos. 811 and
812) contain all constructional de-
tails, material list and outline of pro-
cedure. Sent postpaid on receipt of 50¢

17-FT. KAYAK—0528 and 929: Light framework
covered with canvas, Single passenger. Weight
about 40 lbs. 2 prints 50c.

12-FT. ROWBOAT—707: Flat bottom. Can be
used with small outboard. Four seats. 25e.

“SEA SAUCER"—893: 910-ft. lightweight sail-
boat. Planked with 3/16-in. plywood. 25c.

DUCK BOAT—703: One-man size. 10 ft. long,
34-in. beam. Can be carried on car. Sturdy
wooden frame covered with canvas. 25¢.

8-FT. DINGHY—0995: Flat bottom, length 8 ft.,
beam 404 in. Can be used as tender for large
boats or for rowing and fshing. 25¢.
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EE THOSE TWO LENSES? The new
Brownie Reflex is a “twin-lens’” reflex
... one lens for viewing, the other for taking.
And that makes it a better reflex in two
ways . .. (1) you see the image (full nega-
tive size, right-side-up) even while the expo-
sure is being made ... and (2) the image is
always fully lighted, and brilliantly clear.
But that’s just the beginning. Check all
the features (see panel at right), and you
will agree that this new Brownie is a true
Brownie in the simplicity, certainty and
economy which it brings to “reflex photog-
raphy.” At your dealer's.

EASTMAN KODAK COMPANY, ROCHESTER, N.Y.

oLy 75Z
—

You see the picture—full nega-
tive size and brilliantly clear—
while you're making it ® Finder
has folding hood ® Fixed focus
® Snapshot and “bulb™ expo-
sures ® Push-button shulter re-
lease ® Uses inexpensive |27
Kodak Film ® Makes |12 pictures,
1% x 1% inches (recommended
standard enlarged print size,
2% x 2% inches).

GOING TO THE NEW YORK FAIR? Take your
Kodaok — visit the Kodak Building—see the
Greatest Photographic Shew on Earth.

New BROWNIE REFLEX

JULY, 1940
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TH BEND

Built in Six Sizes

Used in Industry
Throughout the World

South Bend Precision Lathes are built in six
sizes, 9" to 16" swing inclusive. Each size is
made in Tool Room Type, Quick Change Gear
Type and Standard Change Gear Type with
individual motor drive or countershaft drive.
Throughout the world South Bend Lathes are
giving dependable service to industry.

SOUTH BEND LATHE WORKS
607 East Madison Street, South Bend, Indiana, U, S. A.

144" x 6° Quick
Change Gear Un-
darneath Belt Mo-
tor Driven Lathes

ith Chi .
10" swing x 315" bed 1" Collet Undernoath Belt = Sh;l. ??{_

Motor Driven Bench Lathe, with All Steel Bench 2070 1ba. >
Shipping weight 890 1bs. .. .......... $700.00 - $1000.00 by /

SOUTH BEND LATHE WORKS
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necidionn LATHES

8" x 3" Workshop Model C Bench Lathe
with Horizontal Motor Drive and revers-
ing motor, complete as shown. Shipping
weight 320 lbs.

SIZES AND PRICES OF SOUTH BEEND LATHES

Swing Size | Bed Lengths Price Hange

g" ‘Worhshnp'Lulhn;; 3" te 445 $ 79.50 ta $ 2B0.50
10" —Lathes 3 to 44’ 268.00 to 854.00
10" —1" Collat Lathes 3" to 414’ 39B8.00 to 969.00
11" —Lathes 3’ to 54’ 38B.00 to 941.00
13" —Lathea 4" to T 478.00 to 1144.00
14%" —Lathes 5' to 10 609.00 to 1431.00
16" —Lathes | 6' ta 12 T723.00 to 157B.00

Below=11"x 4" Quick Change
Goar Underneath Belt Motor
Driven Lathe. Shipping weight
o651ks. . . . . $5625.00

Above—16"z 6’ Quick Change
Gaar Podestal Mator Driven
Latha, Shipping weight 2165
Ibs. . . . . . « 393800

Left—9" x 3' Workshop Model A
Quick Change Gear Bench
Lathe with Motor Drive and
motor as shown. Has power car-
riage feeds. Shipping weight
340 1bs. . . ¢ $199.50

ON DISPLAY IN
ALL PRINCIPAL
CITIES

PARTIAL LIST OF SOUTH BEND LATHE DEALERS

Baltimore,Md.—Carey Mach. & Sup. Co.  Milwaukee, Wis.—W. A, Voell Mach. Ca.
Boston, Mass,—MacKenziec Mach. Co. Newark, N. J.—J. R. Edwards Mach. Co.
Bridgeport, Conn.—A. C. Bisgood New York, N.¥Y.—A. C, Calby Mach. Cao,
Cleveland, Ohio—Revnolds Msach, Co. Philadelphia, Pa.—W. B. Eapp, Mach,
Detroit, Mich.—Lee Machinery Co, Providence,R.I.—Geo, T, Reynolds & Son
Houston, Tex.—Wessendorff, Nelmsf& Co, San Francigco, Cal—Moore Mach., Co.
Loz Angeles, Cal.—Eccles & Davics Seattle, Wash.—5tar Machinery Cao.

LATHE BUILDERS FOR 33 YEARS
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Ax OVERITEATED RADIATOR is a danger
sign. Power is being wasted. You may
be headed for expensive repairs. Keep
radiators clean. Use Sani-Flush twice
a vear, { Directions on can.)

You'll find Sani-Flush in most bath-
rooms for ecleaning toilet bowls. It
cannot Injure motor or fittings., It
cleans out rust, sludge, scale and sedi-
ment,. Keeps water circulating freely.
Do the job yourself for 10c (25¢ for
the largest truek or tractor). If you
prefer, get your service station to do
it for you—insist on Sani-Flush. Sold
by grocery,drug, hardware, and 5-and-
l0e stores. 10¢ and 25¢ sizes. The
Hygicnic Products Co., Canton, Ohio,

Sani-Flush

CLEANS OUT RADIATORS

——1] GERSTNER Tool Chests

f=t— Preferred by Machinists and Toolmakers becsise
-...__,.._'-_-,'. they are made better. Proe Catalog,
— GERSTNER TOOL CHESTS

f - 440 Columbia St. Daytan, Ohio

Why waste precious wacation
time through lost  directlons
and wrong-way fravel ! No mai-
ter where you drive . . . town
oF country . . . every confusing
turn 13 solved for you with a
Hull Streamline Auta Compass on your windshield,
Attractive Pakelite ease, gemuine sapphire hearing,
bullt-in compensator. Ouly $2.95 at your dealer,
Write for literature.

HULL MFG. CO., P. 0. Box 246-D7, WARREN, OHIO
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They Move Anything

{Continued from page 63)

ing apparatus set consumed seventy-seven
days, but the actual joining of the two
halves of the building was effected in a
single night and persons inside couldn’t
feel it move,

“Business as usual” went on during the
moving of a telephone exchange in Indian-
apolis. Six hundred employes went about
their duties, elevators were running, drink-
ing fountains working, calls came in over
542 long-distance circuits. But all the
while, engineers were placing the 11,000«

Placing jocks under 2,200-ton abservatory, which was
moved without disturbing delicate instruments

ton building on rollers, shoving it to the
rear of the site and turning it to front on
a different street, Utilities, heating, and
sewerage facilities were maintained dur-
ing the move by flexible connections, and
the maze of telephone wires entering the
building was handled in much the same
fashion, by splicing 200 feet of slack into
each circuit.

To every big mover comes at least one
unusual job that he never forgets. In fifty
years Grant Renne has moved everything
from mausoleums to grandstands, but his
outstanding assignment came several years
ago in Kansas City. The ecity health direc-
tor called him to move a hospital back
from the river bank before rising waters

FOPULAR MECHANICS
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toppled it. Inside this building were sixty-
five smallpox patients who could not be
removed. Renne put it up to his men; all
but one volunteered for the dangerous
project, and the isolation unit was moved
in safety to patients and workmen.

Not long ago, a Texas oil company was
offered a bargain in two 35,000-gallon steel
gasoline tanks. The only trouble was that
they were a mile and a quarter from the
refinery where they were needed. The
company purchased them with the idea of
dismantling them, trucking the metal
sheets to the refinery and reassembling
them.

A mover, Verne Watson, offered to save
the oil company money by moving the
tanks as they were. His proposition was
accepted. Over short distances, oil storage
tanks are no trick to move. All you have
to do is dig a ditch and float 'em to the
new site. But here the digging of a mile
and a quarter dyke and filling it with suf-
ficient water to float a tank seventy feet in
diameter would be more like a govern-
ment project. A more practical method of
transporting the 220,000-pound tanks was
sought. Tests were made, and eight steel
dollies were found to be most satisfactory
and the tanks negotiated the trip intact.

For fear gas chambers might form un-
derneath the tanks, officials would not per-
mit digging holes in the sand foundations
on which the tanks were to rest. Watson
had figured on digging trenches under the
tanks at the refinery to allow the workmen
to crawl out with their jacks as soon as
they had the tanks spotted. That method
barred, he solved the problem with ice.
Eighteen 300-pound ice cakes were cut in
half and the blocks placed on top of one
another under all supporting columns. The
jacks were then removed and as the ice
melted the tanks were brought slowly
down to earth.

A few of the cakes did not melt as fast
as the rest so Watson took a .22 rifle and
shot a few times into the slower melting
blocks—and the job was done, the oil com-
pany saved $6,000,

@[ Nearly half the world's 41,090,347 tele-
phones are in the United States, where
there are 91,000,000 calls a day; New York
City alone has 1,632,348 telephones, more

than France and three times as many as
all Asia.
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.o.but GUESSWORK is no

minor tragedy in motor repairing,
Be safe. Get piston rings that are

é%u; cneered
for your particular model of car.

Insist on
McQUAY-NORRIS

L ALTINIZED Set

PISTON RINGS

THERE 1S no guess-
work with these
rings. They stop oil
waste and preventblow-
by because Engineered
Sets are specially designed
for each make and mod-
el of car and precision
installed according to blueprint instructions.
And each ring is Altinized—
an exclusive McQuay-Norris

specifically

to assure long life.

McQUAY-NORRIS MFG. CO. 5
St. Louis, Mo. -



"Youll Make$150
to$300 Monthly

with this New

SIMPLIFIED
ARC WELDI]

iBuild Yuur uwn"

Bawe S0 i E500 _I'

nang
b EoL As 1.b| :u.hl: -htl-:m un _mu.r rwdlul

HPAYS FOR ITSELF™ TERMS by hullding yourown
Wiith "I:'l diaye trial on your o= h-'ﬂrlnr pt welder. Ak abaout i
cur risk, you prove to you that ex Im

oarvim 55 And Wevhies aake IE Skl v NEW

b wwm yvouf Habart with almast fo oetio l

eash outlay. Eaay mlmihlt ml-!.lllruunu "El-u Eﬂ

let you pay for it frooy eoxtrs profits’ SEHSATH]H
SEUILD YOUR OWN™ WELDER

You ran build your own portnhie gas drive Th' H'lh'ﬂ- 'l' n
welder by coupling o flobart oemerator 1o Easy v opery

nonsed wnita "|I1-l!'| meitd chassie This p-'\-n rrrrrr e
nbie tipit lels you opeipie any  plas nlﬂ-:l:r |.|I
puperkally G 1.I|.|- |r Fh.hlr outaids gl 1, 1 B’EI}
Blail csupua far dedskl I':|I ull |8

“The Fastes! Sefling Arc Welders on the Marke! Todsy”

r—————-—--—-*.——--—
® Hobart Brew. Co., Box M-740, Trow, Dhis
Tell me more shoii- —

O Build Youwr Own [Gasaling Drive 1350 Dars Trial
OElectrie Drive [OA. ©. Welder [JEasy Termas

- — i ——
-
=
]
[

.......................................... the Book
¥ou Want
PO i e e T e L e e e : ?"" Profita™
s i
O Come to the Hobart Are Waldkng  Hebool, --r::,;:r: linr;nlm;
Check hera il ¥ou want more islormation. Welding

and TIMILEII BUILDERS MANUAL-25 cents

g0 Illustrated Pages packed with ideas and
suggestions for Trailer Ruollders, Buyers, and
Owners, Largest amd st complete ling of

Traller Tarts,
America’s Lowest Prices.
for this book today., Satisfaction guaranteed!

TRAILER SUPPLY CO. BOX 43-A, WAUSAU, WIS,

Buopplies and Eguipment at
Rush 25e (in U, 8.

: /'
@Seratching 27

For quick relief from itching of eczema, pimples, athlete’s foot,
sciles, scabies, rashesand other externally caused skin troubles,
use world-famous, cooling, antiseptic, liquid . D. D). Prescrip-
tion. Greaseless, stainless. Soothes irritation and quickly stops
the most intense itching. 35¢ trial bottle proves it, or money
back. Ask your druggist today for D. D. D. PRESCRIPTION.
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/" "Masters of Destruction
{Continued from page 43)

At each building on the set a solenoid
valve controlled the flow to that particular
place. By opening the oil valve at the
pump, Zavitz pumped a combination of
eighty-per-cent distillate and twenty-per-
cent gasoline to the set. The other valve
poured plain water into the lines. Firemen
declared Zavitz daffy.

“You can’t pump gasoline that way even
if everything else works,” they contended.
But it did work and the powder man
pumped 1,000 gallons of oil a minute into
the buildings when the director wanted
fire, then put it out by opening the water
valve if he wanted to move the cameras for
a different angle.

Each powder man has his own ideas of
powder, materials and safety devices.
There is no standardization, though a stu-
dio often standardizes material and explo-
sives for one picture. Warners did this
when Ralph Webb, Earl Ball and Fred
Ponedel handled battle scenes for “The
Fighting 69th.” The men used 1,750 pounds
of black sporting powder, 450 pounds of
dynamite and ninety pounds of flash pow-
der. Land mines were six and twelve
ounce medical cartons filled with black
powder with a squib as a fuse.

They were buried eighteen inches to two
feet in specially prepared holes lined with
sereened earth, covered with sawdust and
broken cork. In a half-square-mile area of
battlefield, 208 of these were placed. Aug-
menting them were torches, flares on para-
chutes and scores of nine-inch star shells
designed to travel 500 feet and burst. The
shells were shot from a heavy paper mor-
tar by an electrically fired squib.

Everything was fired by powder men
from six control boards. Webb used a six-
wire cable running from the firing boards
to a clip or spider board in the field. From
the spider board to the bombs was but a
short distance and four-ohm resistance
wires were used as connections. Such a
wire cable connects five bombs with the
sixth wire used for a ground. Some pow-
der men insist on a ground for each bomb.
A forty-five-volt battery furnished elec-
tricity for firing.

The firing boards of all the powder men
are so rough that engineers express amaze-

%magf,, at their, e[[e-::twenaas In most cases
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an ordinary sawhorse is used with a row
of spikes driven in it. Wires connect each
of these nails to a bomb and the batteries,
while the powder man carries the striker
and connecting wire to complete the cir-
cuit in his pocket when he is not firing.
When he is ready to shoot, he hooks the
short piece of wire he carries to the posi-
tive pole of the battery and fires every time
he touches the striker to a nail on the
sawhorse.

Timing must be perfect, otherwise a man
or horse running beside a mine will be in-
jured. By slanting the walls where the
shot is buried, the powder man can turn
the force of the blast in the direction de-
sired. Webb fires twelve ounces of black
powder within five feet of players. Zavitz
fired five-per-cent, six-inch dynamite
bombs set in three-eighth inch steel
drums eighteen inches deep, within two
feet of three horses running in a triangle.

In the picture “Army Girl,” eighteen
five-per-cent dynamite bombs were fired
around and under an army whippet tank
so cleverly the crew was not conscious of
a jar, despite the fact it looked as though
the machine would be destroyed.

Walter Hoffman, dean of the powder
men, claims water shots are hardest to
make because of the resistance, and a
grounded airplane one of the easiest things
to destroy. His hardest land shot was to
blow up a big truck with three autos filled
with players, twenty-five feet away. He
did it safely by placing dynamite on the
rear axle and dropping an extra tailgate
behind to confine low-flying parts.

Technicolor has brought new worries to
powder men. Growing use of color has
made it necessary to restudy powder to
meet requirements for the spectacular.
Increasing use of lycopodium has been one
result. This expensive powder gives the
effect of rolling flame. Hoffman uses ful-
ler’s earth for white effects. Charcoal and
ground cork have long been used for black.
Needed most now are cheap powders that
will make colored smoke, and powders to
make colored flames of blue, green or pure
white.

Greatest of all needs, the experts agree,
is strict state licensing of people handling
explosives. California has no license ex-
amination and that of Los Angeles is cur-
sory; but a license is not even required in
the studios!
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NICHOLSON |
FILES <7<

-
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FOR EVERY PURPOSE

NICHOLSON FILE €O, 22 Acorn Si., Providence, R. 1., U.5. A.
. Where can I buy Nicholson X. F. Swiss Pattern Files
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IT'S twiee the fun to handle an
outhoard motor that reverses! It's
tunice the fun to run quietly—with
a real, built-in underwater &xhauﬂ
It's twice the to give ‘er the
gun with smooth, Pﬂfﬂ:ttd Alter-
nate Firing! These are the ' *big 3" of
outhoard motoring and only Juhnm

has all three !

FREE HANDY CHART!
Write for the new Sea-Horse Handy
Chart! Tells all about the 11 great
models for 1940. . . two new Bantam
Singles with 367 power increase

| ight Perfected Alternate

| Firmg twins. ..sensational new

b Prices s low 5 94920

| Avuilable on easy budget payments. factory
JOHNS0ON MOTORS
400 Pershing Hoad, Waukegan, 1llinois
Johnson Motors of Canada, Paterboro, Can.

NEW STR‘E.IMLIHZ IINJIMIM AIR RIFLES
. & et

B

177

BENJAMIN

HARD ACCURATE SHOOTING “'ITH CHAMBERED AIR
You ean uwie mew rmodels BENJAMIN AIR RIFLE WITH LEVER HAND
PUMP sinwwhers, for practice Nring or just plinking arsund the hoose o
carmiping, g, hunling sto. of lowest cost. Sheoting ferce by adjust- E E

able dheparviling on AR PRESSU I?E Armaging o ewer and Juu
racy —will penetrates to 1. Hair trigger firing withoul lungs o §
Singls Shot BB 57.50. Repeater BE 15, ;Q Riflgad Cal. 22 v 177 Singla Shpl
50 Ask your dealer all about them ar write lor complite spec l‘:ﬂunﬂl

= !ll‘i-'l- aiid blusprinty F I regquested. We alia midhe & coinple

line af BEMJAMIN AIR FISTOLS far target arnd amiall games. WHITE IDDI'I'
BENJAMIN AIR RIFLE COD., 285 MARIDMN 5T, S5T. LOUTS. MD. L. 5.4,

E Universal
Tractor

You plow, dise, cultivate, mow, haul, do
belt waork, for about 33c & day., Safe,
trouble-free long life. New plow Fift, new
reverse. Hundreds unsed, Save by buying
fram maker. ‘Two weeks trlal, FREE
catalog. Wrile today.
PIODHEER MFG. COMPANY

Dept, V-70 West Allis, Wis,

{.‘-ATGH FISH!

i ads, ok, iatmiery
'-"m":-'-':"lmui by uiivad Sius

Do more
<% Earn more
g Work less
J erh a

Wirs I' u. aklan's .l.u:- -
matic Heahki nre so conntricted that when s hh ives the slighteet
ﬂ-“]::: E.!!érl:.h. H“ﬁ IIIFl‘llildﬂII l" IH-ll n “u:;n-
Ligres, und other specialtics. Walton Supply Cs.. 31507 Jun ate A ri!:." o
WOrk ers: tore itiss Haroid

Hunt's 1#0 eatal
Latest, UP-TO-DATE IDEAS for ex
and amnteors; SPECIAL BARGAINS in
rire woods, machines, and ail kinds of
supplies. Get pushd! Send only 10e to

EIJI.F‘I'I-.IH ‘WoOD SERVICE
2729 8, Mary Street Div. 3378,

4 nly

éio.
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e Battle of Dazzle

{Continued from page 59)

in splotches of many colors, carefully se-
lected, the colors mingle at a distance in an
indistinct gray that has lower visibility
than a ship completely gray.

Airplanes are painted, like birds, with
dark upper surfaces and light under sur-
faces. When viewed from the earth, planes
are seen against a blue background, and for
that reason lighter colors lower their vis-
ibility. By the clever use of colors an air-
plane can be made virtually invisible at
high altitudes. When viewed from over-
head by pursuit planes, aircraft are against
a brown and dark-green background.
Their visibility is lessened when the upper
surfaces are painted with colors that blend
with the.surface of the earth. Bomber
planes, which usually operate at night, are
painted a dull black to deaden the reflec-
tion of searchlights.

Release by the German government re-
cently of aerial photographs of London in-
dicates how extensively aerial photogra-
phy has been developed by the European
powers. One of these photographs shows
in great detail the storage tanks holding
petroleum so vital to England in carrying
on the war. Camouflage now would be of
little value in respect to those oil storage
tanks, for the enemy already has detailed
photographs of their position. This situa-
tion illustrates that camouflage for fixed
objects in the future must be planned long
in advance of when it may be needed.
Power plants, oil storage tanks and other
vulnerable works may disappear from
European landscapes in the future if the
martial spirit continues unabated.

Camouflage as now practiced attempts
to deceive both the eye and the camera of
the enemy in respect to (1) color, (2) light
and shadow, (3) shape, (4) movement, and
(5) visihility.

Probably the earliest effort was the sim-
ple expedient of hiding behind a tree. A
variation of this was to hide in the branches
of a tree and, wholly concealed, jump down
upon an unsuspecting adversary.

In comparatively early times attention
was paid to color of clothes as an aid to
concealment. Some of Robin Hood's men
are said to have worn green costumes in
summer when the land was verdant, and
brown clothes when autumn had trans-
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formed the foliage into shades of brown.
But camouflage apparently was a neglect-
ed or unknown art during the eighteenth
century when the British soldiers wore
bright red uniforms and marched in solid
formation.

Not until the Boer war did British uni-
forms get down to a practical and utili-
tarian basis, Following its experience in
that war Britain in 1903 adopted khaki
serge for her troops. “Khaki” is an oriental
word meaning dusty. The color was adopt-
ed both because it does not soil easily as
do brighter colors and also because it af-
fords a measure of concealment. The Unit-
ed States has standardized on uniforms of
olive drab color, it being felt that this par-
ticular shade has greater camouflage value
in military operations. The German army
wear uniforms of a peculiar gray shade, it
being claimed that this shade has high
camouflage protective value in northern
climes (Germany is in the same latitude as
Labrador). The French main army have
uniforms of “horizon blue,” but the French
colonial armies wear khaki. Finnish troops
wore white garments on the snow fields
during their struggle against the Russians,
with satisfactory results.

The outstanding classic example of cam~
ouflage is related by Homer in the Iliad.
He tells how the ancient city of Troy, be-:
sieged for nearly a decade, was finally cap-

tured through the stratagem of erecting -

outside the walls an immense wooden
horse. The bhesieging Greeks let it be
known that the immense horse was con-
structed as an offering to Minerva, a god-
dess who was angry with the Greeks and
was aiding the beleagured Trojans. The
inside of the wooden horse was filled with
armed men and the other Greeks repaired
to their ships as though to depart. The
Trojans thought the enemy had abandoned
the siege, so they dragged the horse inside
the walls. That night the men in the wood-
en horse emerged and opened the gates of
the city to their comrades who had re-
turned. The city was set on fire and Troy
was subdued.

QA few years ago passengers on air liners
were given cotton to stop their ears against
the roar of the plane; today the noise level
in the cabin of a sleeper plane is so low
passengers are asked to talk quietly so as
not to disturb those ?sleep. .

2)otbvet DA nel«
? i.JL 'L'-"rli'!r

d
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New Wax Polish

GIVES A
WAX

IT CLEANS
THE CAR

DU PONT
SPEEDY WAX

(LiG@uin)

p Putting a wax polish on your
car 1sn’t the long, tough job it
used to be. With Du FPont
Speedy Wax, you can now clean
the finish and give it a beautiful
wax polish in one easy opera-
tion. You do both jobs at the
same time, Speedy Wax is fine
for all car finishes.

WANT A SAMPLE 2

We will gladly send envugh Speedy
Wax for fenders and hood. Just send
6t ,to help cover postage, Clip coupon,

S e e — —— — — — — — — —

DU PONT CO., Chemical Specialties Div.,
Dept. 4-MP, Wilmington, Delaware.

Name

;‘s(lt,lrc&.ﬂ

City & State

— T — o e

Sl fer goen’ m 07, N, ondg

P —— s e e — —

RUST AND SCUM in racdiators cause overheating, re-
duce engine efficiency. DU PONT COOLING SYSTEM
CLEANSER cleans without reverse flushing,
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It'a the eweetest running lathe
you've ever seen. Ineludes all modern o
tures for islon work. 104 swing, §90.75
and up complele less Molor on easy Lerms
through your desier, Send for new 72
catalog showing other Atlss backpea
perew-cutting  lathes

from 861,50 up.

ATLAS PRESS CO.
743 N. Pitcher St.

LATHES - DRILL PRESSES
ARBOR PRESSES SHAPERS

MAKE MONEY|

BUILDING OUTDOOR STOVES

Big profit in selling and congtructing out-
side cookeries, Hundreds in use, Bullt of
native stone or brick. Send 10¢ for new
booklet showing many styles, 16 cast iron

layouts.

unitd and necessary masonry
FREE “"YANKEE"TOOL BOOK
TO HELP YOU MAKE THINGS

Depr. P, North Bros. Mfg. Co., Philadelphia.
attend to? Then ame
ed, no goods to buy, no agency. Established 1804, Address

: I-' { ’
DO YOU WANT a new businesss,
a foot correctionist, and
Stephenson Laboratory, 1 Back Bay, Boston, Mass,

Radio to the Rescue
{Continued [rom page 53}

emergency telephone service to isolated
communities that portable transmitters
and receivers have been adopted widely
throughout the Bell system.

By rigging ambulances with two-way
radio, hospitals have expedited the han-
dling of rush cases where every second
counts. While a patient is being hurried to
the hospital, the attending interne or phy-
sician can advise the hospital staff whether
an operating room, oxygen tent, or some
other service should be held in readiness.

Although government forestry agencies
have been using radio in their work for
years, non-government forces have just

Fire departments find the two-way radio useful in
cvarious kinds of emergency service

Photos show ingeniouns uses, in shop and

home, of famous “Yankee” Tools. Write 1o

profession of your own,

with all the trade you can

in a few weeks earn big income in service fees,—not medical

nor chiropody——sasy terms for home training, no further capital
STRINGING TENNIS RACKETS

® No exPeﬂFnce needed—we teach
you bow! Build a business all your
own and become influential in ten-
nis circles. Tennis players need 2
or 3 suringings yearly. Pays wp fo
130% prafis per strmapmg’ Besides,
You save I'ﬂ_ﬂ!.'ltﬁ-' on ;'ﬂl.l.lﬂ'l!' f rackct,
See how simple it is to get into this
business. Couls praclically wothmg
fo start, Begrm NOW, Write today.
FREE! T30, 00" 57 (hossands
of stringers), plus special offer on
strings and stringlng equipment.

THOMPSON MANUFACTURING CO.

4335 Fachers Ave o6, CHIGCAGD,; ILL
Wokgrs of TOMBUT Coawri-Taars

d Teanmia Steinga
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taken it up since frequencies were made
available to them a little over a year ago.
Closer cooperation between airplanes and
mobile units now is possible in the New
York Conservation Department, as mes-
sages from plane to fire observation towers
or from plane to truck have been found
practical up to eighty and ninety miles.
Periodically between 1913 and 1917 ef-
forts were made to fit wireless telegraph
and radio telephone to the water forces of
the New York fire department that cover
the 651 miles of Manhattan waterfront, but
the concentration of skyscrapers, steel
bridges, and topography of the land mili-
tated against adequate coverage until Gen-
eral Electric designed the present system.
_fgnn_ﬁnusd to page 1.2“"')
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DEED DEMONS/

New 1940 Models! Capture thrilling" action shots like this—
night or day—with the Super-Speed 1000th Second Mercury . . .-
the sensational All-American Candid that compares in features
and results with the most expensive foreign candid cameras!

| Unive\ERCURY

2

Check These Features! » 1/1000th
second facal plone shutter o Tricor deep-
focws £3.5 lens « Built-in photoflash
synchrenizer » Quick-oction simpliftad
controls » Interchongeahle lens equip-
menl » Avtemalic film fronspert —
mokes dowkle exposures impossible.
NEW ! Accessory Cortridge for day-
time looding oll types of 35mm. film.

51000 Mercury Contest! Get
details from dealer, or write
Universal Camera Corp., M. Y.

7_5 With Deap-Focus
Tricor £3.5 Lens

‘H'- el Wh ||.'|-\II

frlilriess 1’ L

THINK OF IT! An assortment of over 45
piecea of fireworks worth 8610, for S"‘ o cash
with erder. We have the famous ' ZERRA™
flashlight erackers. World'a loudest. You get
more lor your money at BANNER, 100 FREE
salgtes with every order. Write for free catalog.

BANMER FIREWORKS

391615 Detroit Ave. Toledo, Ohio

STANDARD GARDEN TRACTORS

ﬂ”—m Powerful Gas Tractors for Plow
: Small Farms, Gardeners, Seed
p. Florists, Fruit Growers, Caltivate
oa Poultrymen, Nurseries. Mow Ha
o 1 & 2 Cylinders ul,
¢} Rubber or Steel Tires. Belt Work

; W/ High Wheels—Free Catalog
STANDARD ENGINE COMPANY

Minneapolis, Minn. Philadelphia,Pa, New York, N.Y.
3321 Como Ave. 20646 Market St. 390 Cedar St.

‘39

s THiS O OTTAWA 1o for you.
PU MOMNEY! J‘.’.

]l.u EiaEw l|J~_|r|.lI7| e, Euﬂr rnp
eratad. Falls tresg—saws limbs

- 5.bp. en l'wat-ur-nﬂmrwnﬂ h'

for FR
OTTAWA MFG. CO.
3327 Wood St., Ottawa,

SAW 10 TO 20
CORDS & DAY

Famous'' Marvel Windows,

tail lights, (3) complete -
nrrnrrllz\q equipment, (4) body
moldings, (6 couplers. Also e
ﬁ'l.zrralu\"ﬂ lighting fx-

res, Ve l.hl-ug you  negd in
highnnt |'|-|1.l.%I Largest trallor

erquipmont  stork in . 8.
B Immediale delivery, low pric.
ex. Send 100 eoin (or 40
page i1l catalog.

Marvel Trailer Parts Co.. 19020 Celestine Ave., Detroit, Mich.

Riowves,

MICROMETERS

in l:IL { lined leather case.

'\-\.|'h. 1,: T

||I. e, i
afl 1'. sipt  of  remitiance. I'rl
|'.I||,| sond deposit llf 5‘""’

wWITH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Weite with eleetricity sy same or design on the
hardest smd foest tocls nnd insiFureEnts, of Ih-f
medsl, like writing on paper wilh pen or pe

Complete Dutfit !-plb—frmll lnihrl
Inhﬂllmg I!I.lullrlhd cleculsr fres. ite todey.

I.‘I.HIIF II.I €., 3927 5.E. Stack 5., Porfland, Ora.

Better Built
Lower Prices

Cances $66 and up

Safe Boats With
Full Length Spray Rails

Keep passengers perfectly
dry—even at high speeds.
Catalog also shows today’s
five most popular models
af sailtoats. Two big facto-
ries. Prompt shipmmt
CATALDG FREE

Rowboats $42 and up

Outboards $42 and up

'rh'n[w ?::mu:lfﬁtt::;lhf very fast utility model
THOMPSON BROS. BOAT MFG. CO.
213 Ann 5t. Write to 113 Eim %t.,

PESHTIGO, Wis. Coither place CORTLAND, M. ¥



in One Simple,
Easy Operation

Tired backs and aching arms just don't hlp—
pen to users of MontaMower. All the drudgery and noise
of lawn mowing iz done away with. No dead weight to push
and pull. Instead, just T pounds of live mechanism that first
gathers then cuts the grass closely, smoothly, and te the
correct height; no matting; no streaking; no clatter; no
rattles. Cuts a 18" swath through long grass, dandelions,
spike grass and weeds, Cuts right up to walls, fences, trees
or posis; leaves no fringes to be trimmed by hand. Cutters
are sell-sharpening. Built to last many years. Guaranteed.
Thousands in use. Sold direct from factory. Coats little.
Write at onece for guaraniee information and literature.

MONTAMOWER DISTRIBUTING CO.
329 Houseman Bidg. GRAND RAPIDS, MICHIGAN

Own A

Spare time ar foll time, Print Cards, Tickets,
Stationery, A‘hl‘fl llu{,I ai bvie] r-.;. eiren=-
- . likrs, ete, humlrr its l',s~.rrllls-.LL|r|[-~'i~--i.
'\ i Print Your Own i

&*’Q.,ﬁ“ [

ing enrds, movie Ltles,
%8, Senior Outfits $18 up. Havel shop,
from factary only. Wr rFr'I"r -r||:||-:

EXCELSIOR KELSEY, INC., B-37, Meriden,Conmn.

SAVE
HUHET
BUILD YOUR OWN FAN

Aluminum THREE-BLADE TWO-BLADE
Propellers for 3§ M. P, Motor for 1/6 H.P, Mator
Shipped Size Shaft  Price!Size Shaft  Price
Collect 208" % .01z 15 §2.25
a8 ) -1 i 14 " 1,1 4.50
aq 15 5.00 L20% " 150 4.00

MICHAEL ELECTRIC COMPANY, Depl. P.. Fort Worlh, Texas

EW TIIIIII.EII BUILDERS' GIIIIIE anD GATALOG

WORLD'S BEST LINE OF TRAILER AXL
HITCHES AND PARTS incloding New Universs

HAMMER BLOW TOOL COMPANY, DEPT. 107,

ear, Cumplete bouse trailer working biee
EEND 10e TODAY FOR THIZ NEW CATALDG.
WALSAU, WIS,

. AIRPLANES

* SHIPS

¢ HO & O GAUGE
RAILROADS

M, How. & Oxf. 515, Philae.
07 M. Diespludnes 51., Chivage

Printing Business

ehurch work, ete, Bave money. Juﬂiﬂl"’rnit

ﬂ..l!w—ll]‘-:rl miting ke ar |."". fer Tow, i I|11|r 4

Trafler Draw Bar, readily attached o any late model

{
yq b
‘(“._. ! {Continued from page 122A)

The system consists of a medium high-
frequency headguarters station of 500 watts
in the Borough of Queens, seven ultra-high
pick-up receivers located at strategic
points, a control unit at Manhattan fire-
alarm central office and two-way units on
fireboats and official cars.

If a signal from any of the boats goes out
on the air it is picked up by some or all
remote receivers, and is then conveyed au-
tomatically over the connecting land lines
to the control room in Manhattan. Any re-
ports or instructions emanating from the
control room go by wire to the transmitter
and from there to the boats via radio. Boat-
to-boat communication also is possible.

Many municipal fire departments now
regard two-way radio as important as
booster pumps and ladders. Snow fighters,
whose job it is to keep roadways open in
the high Sierras and the Rockies, are be-
ginning to wonder how they ever got along
without it. New York tugboats are seeking
to use short wave in berthing liners and
other towing operations. The railroads,
too, are expected to become short wavers.
Not long ago, on a Lehigh Valley freight
train running between Buffalo and New
York, sending and receiving sets were
placed in both the engine cab and caboose
so the engineer and train crew could keep
in close touch with one another. Trials
have been made to good result with con-
trolling and dispatching trains.

Backbone of the emergency service is
still police radio. Approximately 800 sta-
tions are now on the air but in the opinion
of Fred M. Link, consulting engineer, who
has been connected closely with this field
since the beginning, that is only a fraction
of the number that will take to the air lanes
within the next few years. One of the most
comprehensive uses of radio in police work
is found in Cleveland, first of the major
cities to reconstruct its police department
around radio. It is making possible greater
police protection than ever at less expense.

Directed by Lloyd N. Chatterton, the
system has three transmitting stations
spotted so as to assure complete coverage
of the city; two-way equipment for radio
patrol cars, and receiving equipment for
motoreycle details and ambulances. Police
organizations of fifty-six suburbs covering
an area of 600 square miles are in the proc-
ess of installing equipment so they can be-
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come mtegral parts of the system. The
seventy-three square miles of Cleveland
proper have been divided into thirty-two
patrol districts with a prowl ecar policing
every corner in a distriet hourly. As a
back-up for the patrol cars there are seven
roving detective cruisers which assist on
emergency cases and carry out the major
portion of the investigation on calls, so the
regular cars won't be out of service too
long. A patrol car is within three-eighths
of a mile of any point in the city, Chatter-
ton explains, and in a matter of seconds
one can be summoned to duty. Emergency
telephone calls and complaints are routed
directly to the radio dispatcher’s office and
many are on the air before the caller hangs
up the receiver.

Lol
Filation Fighters [C L1

{Continued from page 953)

Pole on his latest expedition is fitted with
the largest set of roller bearings ever made
for installation in wheels. Thirty-two
inches in diameter they are equipped with
rollers especially manufactured for very
heavy duty. The result is a bearing that
will take 625 per cent more load than it
will ever be called upon to take.

People who remember the early “ball-
bearing” roller skates, which consisted
chiefly of cast-iron wheels, grooved to hold
a number of more or less round balls,
would stand amazed before the refine-
ments which have been made on all types
of bearings. Precision has come into the
picture for all—roller, ball and thrust bear-
ings. Accuracy to one=millionth of an inch
is achieved. One concern, Timken Roller
Bearing company, does it with mirrors. A
machine so delicate that it must be kept in
an air-conditioned room has aided in de-
velopment of a super-finishing process on
the metal raceways in which rollers re-
volve that eliminate irregularities not even
visible with a microscope. Reduced to its
fundamentals this instrument consists of a
light beam reflected between a series of
mirrors, the first of which is hinged and
changes its vertical angle as the specimen
is drawn along under it. This is accom-
plished by mounting the mirror on a lever
pivoted in the center, with a diamond point
on one arm and the mirror on the other.
As this diamond point contacts the speci-

{Continued to page 126A)
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That's

Yo Moinrcya:linq.’
Y

Far away spols are calling you.
Go where there's lots of fun and excitement
— on a Harley-Davidson. See your glorious
country on low-cost vacation trips you'll never
forget. Go on club rums, gypsy fours — to
races and hillelimbs — chum with other
riders. See your Harley-Davidson dealer about
molorcycling — world’'s greatest oul-

door sport! SEND COUPON NOW!

HARLEY-DAVIDSON

WORLD'S CHAMPION MOTORCYCLE

HARLEY-DAVIDSON MOTOR CO. - . g
B Dept. B, Milwaukee, Wis. ]
BSend FREE copy of big 24-page "ENTHUSIAST" molor-l
Becycling magazine. Stamp enclosed for mailing cost.i

i Name [ |
e i
llddrn: 5

EASY TOBUILD kavaxs
IN & OUTBOARDS
“ ROWBOATS (77755, i

Processed" Home Assembly Ria
No Experience Necessary. Detalled
Illustrated Instructions. Bave
Money — Hulld Your D'ﬂrn s
'-fru'r thaon 1001 Sarisfied Buwilders, Write today for FREE
OMPLETE CATALOG Illustrating f"
il |
p—d,

21] maodels,

KAYAK BOAT CO. [ —

TO START A SUCCESSFUL BUSIMNESS OF

154-P. East 129 St., N. Y.
YOUR OWN—by MAIL[ Fres 'older tells you
hiow  Heéars - Blair - Davls - Larkin - Vieks - Eastman

Hnw B and many others started Successful Buslnesses on

a shoesiring. How you can do he sam by the *“aee’" of them all,
Robert Colller: WRITE SUCCESSFUL INCOME BUILDERS,

6605 HOLLYWOOD BLVD., HOLLYWOOD, GALIF.

Big Money for Workers

In Home or Shop

MONEY-MAKING PROJECTS. Col-
or-glazed concrete pottery, garden
novelties, statuary, giftware, cemetery
products, gravestones, tiles, walls,
floors, ete. Basement waterproofing.
New, patented method makes concrete
pottery without molds, cores or costly
tools. T7se only sand, cement, cheap
materials. No experience needed, Get
the facts about these new money-

) making projects NOW. Send
3e stamp TODAY for booklet,
colorplate, detalls.

“! NATIONAL POTTERIES COMPANY
¥ Dept. 6, 13 W, 26th St. Minneapolis, Minn.
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They are new, different and better—Musselman DOENUT
WHEELS in 3 sizes with valve located completely outside
tha rim. Perform just like the airwheel on airplanas, also
invented by Musselman, years ago. Mo matter how care-
lessly tire is allowed to run under-inflated, valve cannct
be cut or damaged by “creeping,"” becausa it Is com-
pletely outside the rim. Yet valve cannot be injured b
rubbing or scraping against curbs. Punctures repal
without removing fire from wheel. 3 sizes—I0"x2.75",
12%x3.30" and 16"x4.40”. The last word in wheels for hand
trucks, wheelbarrows, carts, power and golf grean mowers,
cylinder trucks, portable spraying equipmant, greasing
equipment, food and garden trucks and uhfcht, boat
dollies, etc. Unless you are a rated manufacturer, enclose
10 postage in writing for Iliterature.

Far boys wisking fo bulld wheelbarrows, wagens, scoolers or

bicyele traflers, we supply blue prings af 25c each.

MUSSELMAN PRODUCTS CO.

6225-U ST. CLAIR AVE. CLEVELAND, OHIO

PUSH BUTTON CONTROLLED GAS TANK LOCK
ELECTRIC—OPERATES FROM DASH, Sold as slandand socessory
on the NEW GRAHAM Car. Streamline in desigm, low in priee,
year guarantee, Distributors, dealers here s the fastest selling
thi aul. Write now free lltermiure.
lﬂm-#l' GAS ETAP (=1 o DEPT. ASHLAND, KY.

——r s

NOW ONLY

REAL ENGINE VALUE

Ower 7,000 GHQ Gas Engine Kits
were gold at $8.50. Ower 15,000
Y sold last year, Nowis your chanceto
buy the New I'mprosed kit for $4.95.

Y Absclutely complete with coil, plug,
ete. For boats, planes, midget cars, ete.

- All parts guaranteed. Bend only §1.—
Shipped Expresa Collect for balanee same day. Send

fie for mew 80-page ilius. colnleg. DEALERS WANTED,

Al parts finished. Only a screwdriver needed. 1/5 H.P.
Average assembly time 30 minutes.

GHO MOTORS, 40B East 21 St.. New York, N. Y.

ONAN ELECTRIC PLANTS

ALTERNATING AND DIRECT CURRENT

City Power Lines, for FARMS,
SCHOOLE, THEATRES, PUBLIC RUILDINGS
Operate Lights, Fadlios, Motors, All Applinnoss.
Uher 48 ETUMCE MOOELY — 188 fo W60 Watis
Any Viltage = Ay Froguency,
Cumbimaim A, (L - L C Tipa
Blanual, Fall vafomatic and Sebl-Starting. 9 up
Fhippmal — CRMPLETE, IWEATNY For GF EFLA THON
THOUSAKDS IN USE [N ALL FARTS
OF THE WikRLD

Produes Ciemrent, same as Cliv

Write for Complete Detaile

_.D. W. ONAN & SONS

T Heyashioh Avemais - MINSEAPOLIS, S1NN
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men surface it moves the mirror system
by any tiny irregularity. This movement
is transferred by the mirror, tilting it and
deflecting the beam of light. This deflec-
tion is accentuated in reflecting off each
mirror. Finally the beam runs through a
condenser which reduces it to a pin-point
size and focuses it on a revolving cylinder
of sensitized paper. When the paper is de-
veloped, irregularities of a millionth of an
inch show up like saw teeth.

Also, in the Timken laboratory are-eight
machines designed to test the life of bear-
ings by running them to destruction under
radial and thrust loads. Automobile rear
axles and transmissions, and the bearings
used in them, are tested in an electric
dynamometer and two hydraulic dyna-
mometers. These units allow speed ranges
of 200-400 revolutions per minute on the
propeller shafts, which makes the equip-
ment useful not only for testing the bear-
ings, but also for checking the oil-flow
characteristies of axles.

In the same laboratory is a machine, one
of the largest in the world, which can test
both single and double row bearings up to
twenty-four inch, outside diameter, for fa-
tigue under both radial and thrust loads.
Radial loads up to 500,000 pounds and
thrust loads up to 200,000 may be applied
to the bearings under test by means of
hydraulic rams.

Every heat of steel used in bearings is
tested several times during the manufac-
ture on interesting research machines. For
example, there is a gas extracting device
consisting of glass tubes, pumps, ete., built
with such precision and accuracy that it
can extract, quantitatively measure, and
qualitatively analyze the gas content of a
given piece of steel. Another machine
stretches small bars of steel until they
break. Important in the structure of the
steel is the placement and arrangement of
microscopic magnesium crystals scattered
throughout the steel. The laboratory has a
machine which not only reveals the mag-
nesium pattern, but photographs it.

No matter what the strain—a five-min-
ute job with your vacuum sweeper or a
200-mile run by a mile-a-minute train—
science is busily engaged in reducing it by
developing its friction-reducing “beast of
burden”—the bearing—to new high levels
of efficiency.
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Agfa Speedex . . . %27.50
Takes 12 pictures 2% x 2%

RE IT 15—the Apfa Speadex! A recent
arrival in the fine-camera field, its
price alone is news!
Look at the features of this compact
beauty:

1. Anf4.5 anastigmat lens, fully corrected.

2. A precision shutter, with speeds of 14
to 1,/250 seconds, Time and Bulb.

3. Focusing ability, 314 feet to infinity,
with focusing ring in lens mount.

4. Clear, optical, eye-level view finder.

5. Pre-set shutter, with convenient button
release built into camera body.

In addition, Speedex has a new type of self-
erecting platform. A finger-touch brings the
lens and shutter assembly into rigid, picture-
taking position with smooth precision.

FE—

GREAT NEWS—for those who want a fine camera!

This advanced camera will greatly increase
your picture-taking scope. See the compact
efficiency of the Speedex today, at your deal-
er's., Other Agfa Cameras from $2.10. Agfa
Ansco, Binghamton, New York. Made in U, 5.A.

AGFA <®> CAMERAS

RE STRIHG RACKETS AT HOME

<=*® EARN MONEY o
[ WITH THE WONDER VISE

< It's pleasant, proftable work. No experi-
T enceorskill revpuired. Easy to jearmn. Full ling
of guaranteed strmpm-u Tools, Frames, Gut
and Silk Strings. Every item high quality.

W. A. BICKEL & CO.

137 M. Marion, Dept. A-T0, Oak Park, 11l

EASY PROFITS IN PAINT SPRAYING

Maint walls, cellings, screens, furniture, radia-
Lars, machinery fasier, beiler! L4y H, P, mator
110 Viplt (0 Cyele AC, complele wilh Shray Gun,
15 fi. hose, felphs anly 44 lbs. Carry anys
where,. FULLY GUARANTEED, Complete with
m1:ll.1'.lr only $31.15, or only 525,00 less motor,
1. k. Chicage. S5 Deposit, Hu.luurl. oD, or
1-F"F‘ YOUR DEALER. Circular FREE

Giet Elarted making Money Nn‘.ﬂ-'-1 szsm Lads

S 7 ideal Automatic Pump — Motor
Dept. PM-7, B01 Washington Elvd., Chi:!:n. INMinois

IDEAL Lawnmower Sharpeners

@ Go Into business for yourselfl. Eirn up to 525 per week sharp-
ening lawnmowers. BIG CATALOG FREE. SBemd post card to

The Fate-Root-Heath Co., 740 Bell 5t, Plymouth, Ohio
FREE TRAILER PARTS CATALOG

We'll save you money ob-—axles, Eprings. wheels,
couplers, windows, sinks, water pumps. brakes,
refrigertors. h-ﬂ:l: III'I'I.DI.. inzide ond out, GV
lamps, furniture, kz—awervihingE. Spec lil. dig
countio mirs, MA lﬂ'NﬂI. TRAILER EQUIPMENT
Complaie Plans and CO. Successors to Kar-A-Van Industiries. Ine.
Budding [ssfrucions. I Dept. P. 714 W. Wisconsin Ave.. Milwaukes, Wis,

TURN SIGNAL
FLASHES from REAR WINDOW—DASH Control
A whirlwind seller, Drivers buy on flash demonstra-
nGE lTs tion, Dealers buy 2 to 12, Your profit mark-up as
high as 264%. Biggest iEﬂiﬂ-liﬂﬂ of year. Rush name
quick for facts and Demonstrator sample plan, All Free! Rush.

WATCH-MY-TURN SIGNAL €O, Depl.W-167, Walowt Bldg, Des Moines, lowa
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Write for your FREE copy TODAY!

.!\'l'IJ" Vi '.'Il.i'rlrl"lilll" Lia I'"'L rllr
when buying vour bicyele, 24 pages
of pictures, America’s beat hieveles
|.I'| I'.l.l.ll"rﬂ.'

Get vour copy NOW! Addresa:
Arnold, Schwinn & Co., 1766 N, Kil-
ilare Ave., Chicagno.

EARN SPARE-TIME MONEY
with nght Power Tools

Learn how you can balld o 1:-:||"|r-'1l'-
[L1| l@ spare of [t ||
in yvour own home
l['.u fx '\.| ke Money
working' ls crammed -.||||.r| L
i il ideas, plan
Fills you oxg
. how Lo |
s |l it Drescrdine
hat worked for
'||.‘n,u'u-|-. oriking, the few way, is
Hght, ;l'l'.".ll‘ anil proftable,
! Send only 10e and eomplete
8 book will e mailed postpaid.
| Satisfaction gonarantecd or
Write to

money  refubded.

DELTA MFG. CO. (Dept. ATI0)
G600-634 E. Vienna Ave., Milwaukee, Wis.
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PROVES THE OPPORTUNITY open to men in
other cities to own a profitable and exclusive
business. The guick acceptance for this new im-
proved building material assures the outstanding
manufacturing opportunity offered.

WE EQUIP YOU with a Line Production Machine
—You make new, scientifically designed building
units in more than 40 beautiful colore—You oper-
ate with 1 to 3 men who can produce a volume
selling up to $200 per day.

INVESTIGATE NOW. Bend for “4 Keys to Suc-
cess.” It tells about the amazing progress made
by other manufacturers,. Write today while your
territory is still open.

W.E. DUNN MFG. CO., 600 W. 24th SL, Holland, Mich.

¢l ] SEND FOR MY NEW

BARGAINGRAMS

They give s clear pichure of the thousands of bar-

gaina In new and used Camers equipment, Send
or your FHEE copy loday . . . Two aditiens . . . Ne,
242 dor STILL CAMERAS ... Neo. 240 for Moview

IT9 W.MADISON 5T.
CHICAGO:ILL,

60 POWER TELESCOPE . .. 52]9
VARIABLE EYEPIECE 20X—40X—60X -

N E W 1 7o fesceens fn on,, 3 dereot suanigaions, 2o

Extra lohg range. Guarantesd 16 DFing distant objects, g

pn??lsbaw events, ships, Mmoon, SLars,

LT
close

- Most powerful made
for anywhere near the money. Closes to ong
foot in length. Hulﬂr‘tp long system. 30 mm. objective lens. § socilons,
ireetions inciuded for usSing as & compolnd 4 N8 microscope. AmMors
enn made. Prompt shipemen © g can bed. Wllu:l'lh&lml = D\HLL 1. 18,
BROWNSCOPE CO.;, Dept. 47, 5 W. 27 S, Mew York, M- Y.

Don't worry =— mend shattered, chipped or
broken furniture, vensers, picture {rames,
bric-a<brac, dorens of articles, with Rogers
Glue, Mended artiches sfap mended when
you ust this incredibly strong adhesive—pget
it in tohe, jar or can; et 10¢ and wp &t your
hardware glore—ar fend dime for full-akre
bottle, plue-paddle and set of project blbe.
prints {or making usetul artcies.

ROGERS GLUL COMPAMNY, Glewcentns, Mair.

the t{{z.s'fuqum FISH CLUE
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/K ‘f Our Flying Navy
{Continued from Coloroto Section)

from the cruisers,” Dick tells you, “until
you've done it, You carrier birds make a lot
of noise and blow big holes, but it was my
gang that told you where not to waste
time looking for the enemy. It starts with
the kick of the catapult, and from there on
you're a pair of flying eyes; and when those
eyes find the enemy you're set for a busy
time. You're dodging enemy planes, radio-
ing details of numbers, types, speeds, di-
rections, probable intention, and at the
same time you're trying to keep out of
range of anti-aircraft guns. You fly as
long as your gas gauge shows enough to
get back to your ship, and how those cruis-
ers move around in your absence!”

The battleship planes have their own big
problem, too. While the dreadnaughts are
blasting away, the planes sit up near the
clouds radioing instructions for the gun-
ners; and when the ships are not even in
sight it's no easy task to determine which
ship is firing short or over the target, and
to coach that ship on to the mark.

Harry, who was graduated from Pensa-
cola to a flying bomber on Hawaiian patrol
duty, has another story to tell.

“We scout for thousands, not hundreds
of miles,” Harry relates, “And what's
more, when we find what we're looking for
we go right in and do an attack job. The
bhig boats are ready to fight far ahead of
the fleet and its flock of ‘homing pigeons’.”

Your patrol squadrons, he says, are op-
erated as tactical units, and on a scouting
job during fleet exercises you're one of a
group of twelve planes fanned out to cover
a line several hundred miles long. You
must keep that line precise and exactly
abreast, even though you can’t see one an-
other and radio silence prevails. That
means the most exact brand of navigation.
The first to sight the objective breaks radio
silence and calls a rendezvous. If you've
measured your drift exactly, kept your
bubble octant working well enough to give
confirming lines of position, or gotten radio
bearing, you're set. But it's never that
easy. Fog, overcast, atmospheric condi-
tions always complicate things. You check
on the dead reckoning at every opportu-
nity. When off duty as pilot you do the
navigating, while your relief watches the
instruments and the automatic pilot. One

POPULAR MECHANICS
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man is always on duty as radio operator, a
mechanic constantly watches engine indi-
cators, There’s no relaxing,.

Flying is the easiest part of the show.
It's the landings that generally beat you
down. The squadron returns from a twen-
ty-four hour jaunt to find a sudden fog
over the harbor. There you are, blind as a
bat, above a fifty-foot ceiling. On your
inter-plane phone you hear your skipper
call the ground. The reply snaps back:
“Cirele until further communiecation.” For
twenty minutes you carry on, straining eye
muscles to keep a safe distance from the
plane in front. Phantom planes steal up
to your wing tips. You wipe imaginary fog
from inside your windshield. Then comes
the voice from below through the head
phones: “Radio-equipped boat is stationed
in harbor. We will coach you to landings.
Come through the ceiling one at a time.”

You get set.

“The sound of your motors is directly
overhead. Fly three sides of a square,
three minutes to a side, to 1,000 feet; then
start the fourth side with a glide at the
rate of descent of 300 feet per minute.”

The first section slants down out of sight.
Your section leader starts, Now it's your
turn. Every man is quiet and busy at his
station. Outside, a solid wall of cloud
presses against the windows.

You follow the instruments with infinite
care. Three sides of the square, another
right turn. Start your glide. Down, down
you go. “You're OK, come on in,” sounds
the reassuring voice. You hold your breath
as the altimeter reads 100 feet, seventy-five
feet, fifty feet, then you break into the
clear! In a few seconds you're down, taxi-
ing over the bay, still faintly streaked with
the white wakes of preceding planes. You
pull out of the landing area quickly.

One of your crew is hanging over the
nose in a safety belt, boat hook in hand,
ready to snag the buoy. Everyone at his
routine job. You wonder what they were
thinking back there in the ceiling,

“The Officer of the Day greets you on
the dock with ‘Pretty thick up there, I
hear,’” Harry finishes. “You grin back.
The OD is an old hand. He's been up in
all types, and he's always told you all
planes handle the same in fog, and they all
get their share of the breaks, good and bad.
Air philosophy, he calls it—the kind that
comes with Navy Wings,”
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Stanley “F” or Flat Marked “Zig-Zag” Rules have
the numbers on the inside face of the rule — figures
always lie flat to the work even when rule is only
partly opened, The most used figures are inside when
rule iz closed, protecting them from pocket wear,

You will know Stanley “Zig-Zag™ Rules at a
glance by their Green Ends. Shown above is
No. 106F with large, clear figures; graduated all
edges; rock maple sticks; tough water-resistant
finish; rustproof nickel silver joints. 6 foot.

Trade Mark

;
{ STANLEY
| F
|

|

. i | e s )
| No. 6386 “Pull-Push” Rule

Direct reading, for inside or outside measure-
ments. Red indicator in case points to exact inside
measurement. 6 foot white enameled blade with
black markings. Nickel plated steel caze.

Get them at your hardware store, or
write for Stanley Tool Catalog 34.

STANLEY TOOLS

Division of The Stanley Warks, 105 Elm 5t., New Britain, Conn.
THE TOOL BOX OF THE WORLD
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AGENTS and DEALERS WANTED

To Sell or Rent the NE

These sensational, Iu’."lh- impreyed
Ranger Scooters like  hok
cakes all over Lhe ruunln.- Order
yEur demnsirmior while Derrilory
is mtill ope-=thers's bip moneoy
solling to all stores neesdimg quilck,
cheap dolivery . . . sell o mess
BETEERS, Mechanics, garnges, chns
vossers, friends; of ronl for easy
hourly profits at begches, resorks,
oig. World's (.-I!k *JJ 'wl' Lrans-
portatio low
pI'I-'r‘JFI HTT STEEL
frame, automatic fear

12“ MlLEs shifE, ehatch, sinrter,
Eenerator, aprlag

Fork. 15 ol
Per Gallon i‘lrrIEI-J 02016, tan-
dem, delivs

3“ 1 nm-,{ mid "I”
\ o, = ] 1d
m.p.h. YOU RIDELRS :rlzt'u L
mv’ Write for
ERMS car. "

ol
T HURRY!

Available in
Most States

Ranger Bicycles
for 50 Years!

ELECTRIC EYE

‘I\ ANNUNCIATOR AND
BURGLAR ALARM

TORES., Homes, Taverns, Shops,

Garages—scores of others—waltln
for the RAY-ATLARM Burglar Alarm an
Annunciator. Real protect iun—--.ﬁunrds
agalnst intrusions, Invisible beam of “"Black Light,"" when
interrupted, sounds continuous alarm. Plugs in any Iltl:t
socket, Unfailing demonstration takes 10 seconds—ma

sales on the spot.
Huge profits. Write AT ONCE for

SEND NAHE particulars of Distributor Plan or

Agent proposition. No money. Just send name.

RAY-ALARM, 225 Fifth St., Dept. R-167, Des Moines, lowa

VENETIAN BLINDS

Make your own and save moovy. B8 easy under our unigue plan
We I-\.|.||I|IJ.=| all paris and tell you how o make very fine bLlinds at
low coet. Sopd stamp [or full information.

VYENETIAN BLIND MFG. & SUPPLY CoO.

1780 Lunt Ave., Chicago, I,

Dept. X-1, CHICAGO, USA

Dept. 3,

UL ECTRICAL
EXPERIMENTAL KIT

Wire up thief detoctor, arc
welder, Ly-mile arc Hght,
tlea, furnacs, ELove, tesier,

rictifier, AC. motor, transformer, s 1l1r.'r| e l'll! _ﬁ 4 |
suntan rave, and hoandreds other expériments. d‘u—
25-Piees De- |

Uee rerular | 10-volt power,
Lume Mit and 3 Electrical Books : : : &

"-JH:.-::—--"- werteital bargain ea

" Hew fn Muild H.-mr Expir b-\-me-d' Hdari
ELECTRICAL SALVAGE CO. Box S24-P-T

MAKE BIG MONEY..z HOME !

NEW INVENTION

ffecbzopfa&o by Brush

“ New, pai.cntc-d invention makes possible
big earnings AT HOME. Replate auto-
parts—worn articles in homes, atores, hotels
restaurants, etc., with durable, suz arkling, new
coat of metal—with stroke of brash. LAY,
i simple, guick. Genuing Csold, ‘-\.|ll..:"r Mickel,
Cs |.|'Fr|1||.| m, ek, Everything I||1'|:|. ghed, Outhit
1 camplete, ready for wse,
Clear from §1 to §5 an h.aur in lifetime basi-
nesd, Small investment starts yvou ln business
Steady repeat. Machine can pay for itsell in
week, Send TODAY for FREE SAMPLE
and iNustrated BOOKELET how void lr-u:l_h-.n'l.-
o life incame from a business of YOUR OWN
built upon satisfied customers. Act at oncel

WARMER ELECTRIC COMPANY
360 N. Michigan Ave., Chicage, 111, Dept. 5-C

log ol Bosk

Lhm:uirl. Nnbr

{0 shop required.

SAMPLE and
BOOKLETY

EXPLAINS ALL

q b
. Secrets of Big League Batting

(Continued from page 69)

self and even if you hit a little below or
above the center you should get a good
drive., Most good hitters squint at the ball
as if aiming a rifle. Both eyes are in use
but the one nearest the bat does most of
the work.

Sometimes you ean tell, the instant the
ball leaves the pitcher's hand, whether it
will be a fast one. You won't get very far
if you try to guess ahead of time what the
pitcher will throw and where he is going

Danning has pulled his bedy around in an attempt to
hit to left field, has just finished wrist snap

to throw it. The only safe rule is to follow
the ball with your eyes and try to meet it.

As a catcher, I have to remember the
hitting stances of many players. If the bat-
ter is planning to hit in a certain direction
he may modify his natural stance to get
set for the hit, and if this happens I can
signal the pitcher, bringing a pitch that
upsets the batter's plans.

At the same time, a batter may use a
change of position like that to try to decoy
us into sending him a ball that he wants.
Another trick the batter may use is to
glance several times toward one part of the
field as if he were preparing to hit toward
it. Naturally, the pitcher will feed him

POPULAR MECHANICS
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sumethﬂqg that he wunt be able to hit in
that direction, and by elimination the bat-
ter may be able to judge quite closely what
kind of a pitch he is going to get. But he
still should follow the ball with his eyes
instead of getting set for it ahead of time.

Another good trick is to fake a bunt and
then draw back at the last moment and let
the ball go by. The basemen may decide
that you probably will bunt the next pitch
and start to draw in toward you. Having
gotten them out of position, swing at the
ball and hit it instead. Another bunt trick,
s0o hard that it is rarely tried, is to start a
bunt as the pitch is made, to draw the base-
men in, and then at the last moment shift
to the regular position in the hope of hit-
ting into the unguarded territory. That
requires split-second action.

The bunt is a specialized type of hitting.
Right-handers push at the ball and left-
handers drag the bat around to hit it just
as they are getting into motion on their
way to first base. For a sacrifice bunt you
face the pitcher and hold up the bat with
hands apart in front of the ball. The ex-
tended hand should hold the bat so loosely
that the bat is knocked slightly backward
by the impact. The ball just dribbles away
instead of rebounding. Keep the thumb of
your extended hand behind the bat. Oth-
erwise it may be hit by the ball.

The best hitters seem to have a natural
knack for hitting just as the best pitchers
have natural control. Anyone’s ability to
hit can be improved by good coaching and
practice.

One thing you shouldn’t do is to try al-
ways to knock out home runs. You'll be a
better hitter if you don't try to slug. Like-
wise, don't change from the style that
seems comfortable to you just because
some other hitter’s style is different. There
are a lot of different hitting styles in base-
ball and some of them look strange, but
they work and that's what counts. Don't
stride too far before starting your swing
and don’t develop any fancy little “hitches”
that interfere with a normal, full, and easy
swing. Finally, keep in mind that you can
hit. Confidence counts a lot.

QIf you will send stamped, 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 deseribed in this magazine.
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® Of course you'll be comfortable at Hotel
Cleveland; you'll be convenient to train and
business , . . but—in oddition—you’ll enjoy
your eloy.

You might as well have a pleasant trip. You
will at Hotel Cleveland.

Rooms from $3

At the heart of Cleveland, and directly con-
nected with Union Passenger Terminol and
Terminal Garage.

HOTEL CLEVELAND

Cleveland
PROCESS YOUR MOVIE FILMS

One Hour From Camera to Projector

Also titles and 85mm positives.
Complete outfit, ‘Revers(}y® reel,
tray, all chemicals, 100 Ft. bulk
movie flm—your choles of 16mm or
double & (double 8 easily splits into
: 200 Ft. single 8), with simplified direc-
e tions all for only £5.85 postpaid.

MACEDONIA PHOTO SUPPLY, “‘;ﬁﬂ,’*"- -

Camplete Kit : Makes perfect cnnuEn
s = _-: bailding casy H"I.L
2.50 Included!

24" Super
Detail Model

Post Paid
v

Catalog —10c

IDEAL I.I‘HHFI.I.III & SUPPLY CO,, Ilrl., !l W. 18th St., New Yark

[ﬂA["I DJE: g ';
Fool of 100/ Uses 5

A WHOLE TOOL SHOP
IN YOUR HAND

Smooth, steady power at your
finger tips. Uses 300 accessories
to grind, drill, polish, rout, eut,
carve, sand, saw, sharpen, en- ;
grave, ete. Plugs in any AC or [ & 04 e Save
D socket. ]
10 Days' Money-Back Trial
Order today. Standard Model
(illustrated) 18,0600 r.p.m, 16 ox.
£10.756 postpaid with 3 Accessor-
€5 « . . DeLuxe Model 25,000 Camplats m:m.m. o Hances
r.p.m, 12 oz, $18.50 postpaid with @ Fredusts snd their wide spoliea-

6§ Acceszories. -‘;L:':- -dmrk amd dadustey
Chicage Wheel & Mfg. Co., 108 5. Aberdeen §t., Chicage, liL
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Gardens, Pets, Fireworks!

Soilless crop production is ready for prac-
tical gardeners and hobbyists. You'll want
to try your hand after reading this "chal-
lenge™ in the July issue of Science Digest.
You may not be tempted to make a Roman
candle or a rocket but gunpowder in holi-
day spirit is a fascinating subject. And if
you want to know your dog better, that
one article about his mind will repay you
for getting this July issue today.

Five titles featured on
the July cover show
how science, away
from its test tubes,
adds to the zest of
everyday living. On
newsstands today!

Why volcanoes vary in size and behavior
and the competition that “medicine” men
give physicians in the Congo are but two
more of over a score of scientific digests
that you'll find make interesting summer
reading. A million words were read to
give you these ninety-six pages—an amaz-
ing value for just a quarter.

SCIENCE DIGEST, INC.
631-643 5t. Clair St., Chicago

ON NEWSSTANDS NOW-—-25 CENTS
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The Good Earth G;)és to Sea

{Continued from page B85)

ed with Kuzdu—an oriental vine, which
nets down and stabilizes the biggest wash
in a year or two. Smaller gullies have their
heads and sides graded, after which they
are sodded, the sod being staked and wired
down until the grass roots catch.
Temporary check dams are frequently
used to hold seil and moisture on the bot-
tom of sterile gullies so that vegetation can
be established. Where the run-off is small,
a closely compacted pile of rock and brush
across the bottom of the gully is sufficient,

Section of field showing how basin listing makes
small reservoirs to hold rain water

"-‘ﬁ. .r} 2 ¥ AW
To check violent run- 15I'f dams are made
of woven wire, brush woven to anchored
stakes, or loosely fitted rock. Where the
cost is justified, permanent earth and ma-
sonry dams have been built.

In the dust bowl on a few fairly large
tracts, experts have already demonstrated
that they can stop the movement of earth.
The dunes were first leveled with scoops
and scrapers, then the fields were basin
listed, making reservoirs to hold the mea-
ger rain. Field crops were then planted in
alternate bands with such shelter crops as
sorgo. Then shelter belts of fast-growing
trees were planted to break the wind.

Still another strategy has been to lay out
fields in S-like furrows and strips, so that
no matter where the wind blows from, it
cannot sweep across any treated field with-
out being opposed by a strip or earthwork
at least every 500 feet.

Tied down like this, the good earth is
gradually losing its hankering to go to sea.

{Send stamped, addressed envelope to our
Bureau of Information for name of maker
of any device described in this magazine.

JULY, 1940

H‘DJJEEN' AS‘SEHBLEh GUH‘
30 POUND BOAT AMND L

\ CAUEHT 40 LB, FISH FROM
. READ HIS STORY |

Fizhermen everywhers, like Jimmia
MeCuesn, are buving Mead Ki-Yak
Kits, saserm |h|'ng them at home st
HALF fa;“‘tl.-‘ -built cost! Why | &
don't yo Or—carn pmon ey Ba* | Geniteinen
eembling, -n.tl.uru; to others] Tenneht this 4918
NO EXPERIENCE NEEDED! | 2\0od,7 0%,
AT one EA" nssemble & Mead Secarid Fnrgest ove
BE-Yak! We've numbered ol itema [ faosht In B bt
eutout wood parta. PATENTED | | s oronl ofog &
Aluminmm R eome ready-formed- | boot whichis s petly |50
Lo=zorTect-shape, re y":]:l to nttach botlt  ws RIY Mawd l\:,
GUARANTEEING easy, quick, |Pi¥aks 1ve seen. B ;
perfect low-cost jobl my apprscinion for Bl
i

5 DIFFERENT KITS! Nowionnd | handies stttk

TElb, OUTBOARD-Sail-Oars KI'TS that welghied within
res..!:.r Alao & pad o le-pai] Kita from 172 10 aa Fnuch
9 1045 |bs. Double Paddie or (rars B the. baat
now INCLUDED with voor Kit! 1.3_.._-41 Evaratt

FACTORY-TO-YOU PRICES! |iis. Toriask, m{’:ﬂfﬁﬁf
An America’s biggest maker of |J_Lu_’5‘1’ﬂ‘p'|'5n-

Ki-Yak Kita, we offer real quality at ROCK- ?
Ee

1%{;1'1‘1 M i}'tll_‘.]-..q }[!t-n t buy any portable bout

il you've seen our Free, miant-gize, Colored Clrs

culnra showing nearly 10 phutoﬁrmlﬁ of Megd CIRCULARS
Ki-Yaks built from our QUALITY Kite! }Hcturf-g them in wee, and in
skeleton form to PRO VE oar superor construction. Write today!
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Now saves hours of show, tiresome hand
RAWing . . . REw lighet=meight GuildCotier
TR |I-l'r irrs fialer—rasy G ||-u—-'h.-:-p
4 rui, MV aBy ises da ahiap or ke, Ciits
woan i B equally s well ai wood. Crooves.
dudors, Weighs anhy 7 lba, &5 degres tilting base I'm' lsewels,
Lrepah adjustmeent and :1;|p|||,5 puide. Capscity 1757, 110,
AC-DNL M ot W nity !..Iu

Iyrn:u-u Guildtesl Company, 1 T40-Tc Mo. Salina 5., Syracuse, M. Y.

POWELL

“SETS THE PACE”™
1080 miles par gal. 3% miles per
hour, 215 H.P, d-cycle engine.
Centri-matle eluteh. Hill-climber
transmission, Foot brake, fool
throttie. Welded alloy steel,
shock-absarbing frame. Easy rid-
ing, dependable, durable, bEau-
tiful, Many Powell Streamliners
ridden over 40,000 miles a year.
Write for free foider. Powell Mfg. Co.. Los Angeles, Cal., Depl. PM-4.

hl}'ﬁ" an electrie welding, brazing and soldering |

Tore complets with power nait, ﬂngghﬂ BLid
n.up[-tn 5. Works INSTANTLY off any light
socket. Dioes athogsand and one repair jobs
at amazingly LOW COST on alominom, iron,
pteel mnd other metals, Indispeansable for
Auto, Body and Fender Repaira, and home
re pmrs—fhnp factory, farm engineer, jani-
or, sheet metal, radio und bicycle repairs.
J\.I‘I—} one ean handle without previoos ex

Hiimetractions. 10-DAY HOME TRIAL {

Wille at enee or q[ﬂll Intradizcbory 1
[ar. ']r:. e 1 Elscirisn Torch for !I}d
Bf gt s [res by hielping W introedw
TORCH CO.. 2643
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SMASHING VALUES

OUT OF THE BIG NEW

LAFAYETTE
CATALOG

UTILO CAMERAS

Here's an cutstending “buy” if ever there
was ona. Has all the features you'd sxpect
ta find only in more expeniive cameras:
Famous Meyer Trioplan F.4.5 lens in Varia
shutter; speeds from 1/25 te 1,/100
sec. T & B; two view finders; takes
eight pictures 214 x 314 on regulor
120 or B2 film —512.95
Some as above but with Prontor |1
shutter; speeds T& B, | to 1,/175 sec,
and delayed acticn $15.95

VARIO PRONTOR Il
SHUTTER SHUTTER

525 _ $]5%
LAFAYETTE COMBINATION M

SUNSHADE AND FILTER MOUNTS .
Scientifi designed and isel -

s e fo g v [
surface of shade is "flocked "—not painted, J

LAFAYETTE DURAL FILTER MOUNTS

Some as above but without shode feature, Fits 3
sizes of upﬁr.nl gl:l:ls filters.
Lem Diam. Sumshade Plain Type  Less Dimm.  Sumhade Plain  Tyme
21 mm. 75¢ 30mm. 198 95¢ B
2Z3mm. $1.69 75¢c 2mm. 198 95¢ B
24mm. 1&F T5¢c 33 mm. 158 95 B
25.5mm. .69 75¢ Jbmm. 249 95¢ E
G
c

27 mm. 1.98 95¢ ITmm. Z4% 95c
8.5 mm. 1.98 95c 3I9mm. 249 95
'“ﬂ :::"" 29.l mm. 198 95¢ 42mm. 249 95c

ORDERING “§" 32 mm. and Type “"C" 39 mm.

LAFAYETTE OPTICAL GLASS FILTERS
Finest dyed-in-the-masn epticel glon, Calers
ars ipsctreicepically accurate. Ground to
o e nhru:hrhl-r ot and p-nrul-hl foees, All

it mounts and sunthades abave. . -
ORDER TODAY!

TmER > >

coLaR 25 MM, | X2 MM, | 39 N,
P Sove woluable time aad
Yoo oy
orey i a‘e gﬂ; ’1 19 way., OUR COMPLETE
gnt n . STOCK INCLUDES ALL
Medium Green NATIOMALLY ADVER-
Red EACH | EACH | EACH TISED CAMERAS AND

Orange

FREE book on how to use fillers with
purchasa of 2 or more fillers.

PHOTO SUPPLIES.

LAFAYETTE CAMERA
DEPT. 7GC-100 SIXTH AVE., NEW YORK, N. Y.

[] | ENCLOSE § RUSH THE ATTACHED ORDER
[[] PLEASE RUSH FREE CATALOG No. 81
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ADDRESS. ..
CITY........ STATE
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“Mighty Midget” One-Tuber

wire, A detailed material list is available
from Popular Mechanics radio department
without charge, if desired.

A high outdoor antenna, having an effec-
tive length of 90 feet, was used in original
tests. No ground is necessary; however, a

e— = = — —=

' REG,
COMTROL

TUNING HNGE\

MOTE: Type "A" mounts take 25 mm. filters; Type

ground wire can be connected under a
chassis mounting nut if desired. Tuning is
quite simple. Rotate the regeneration con-
trol until it is about two-thirds on, turn the
variable condenser (Cz) until you pick up
a whistle, then immediately *back off” the
regeneration control until the station comes

can

[ T

i -t TICKLER
1

I

T
&

PHOMES £

G |
g RN R -
BOTTOM VIEW +A |5v_ +C4L W -L 4B

TEORIUNDON BASE  TT-B T yrpmceno cONMECTION SV

in clear. Adjust trimmer condenser (Ci)
for best results with each coil. Always use
regeneration control carefully, especially
with the smallest short-wave coils, as the
set may howl if the control is advanced too
far. Blueprint number for this article is
R-280.
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In Case of Fire -
Continued from page 31

ground to jump without danger, wait for
the firemen. They will get you down safe-
ly. If the wait seems too long, tie a rope of
sheets or blankets to the bedpost, toss the
other end out the window. Use this meth-
od of escape only when flames actually
reach the room you are in.

Once outside the house, stay out. If
someone needs to be rescued, tell the fire-
men. They know how to stay alive in
smoke and fumes and superheated air.

If you must make your way through a
smoke-filled room, forget the old wheeze

Towels will dry very quickly over the gas stove.
They will alse burn gquickly

about breathing through a wet towel or
handkerchief. It has no effect on the fumes,
which are the dangerous elements. Crawl
along the floor, for smoke rises. In using a
stairway, hug the wall. Don’t take a deep
breath unless you are absolutely sure that
breath will see you through. For after
holding wvour breath, your next several
will be deep—you can't help it—and you
will fill your lungs with toxic fumes. Do as
the fireman does; breathe “from the top,”
taking short, shallow breaths. The retained
air will prevent the fumes from entering
deeply into your lungs.

The really smart thing to do is not to
have a fire. Most fires could be prevented
by the simplest precautions. Hardly a night
passes in my city that some person does not
fall asleep smoking in bed. Dangerous
business, this. Cotton and wool and feath-
ers burn like tinder.

There is enough explosive power in a

{Continued to page 13TA)
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SMITH CﬂMPRL‘SSDR

We will furnish complete instructions with a

Smith Compressor Head and Accessories
With a Ford Motoer and shop facilities you can ensily azsemble a
=Hmith Alr Compreszor. You'll have a smodth-performing, efficient
compressor with 600 co. e, 0 minute copacily=—gll the power you
nged fo operate rock drills and paving breakers, Pressure up to
175 1bs. & square inch. Head equipped with high gpeed compressor
valves; automatle unloading amd jdling.

GORDON SMITH & CO. Inc.

410 College Streot
Bowling Green, Ky.

Use Your Drill Press as a Wood Planer!

Planes, Parallels, Finishes—
Bwriftly  planes all  wopd==leives n
knots smooth and finlshed. g =
AMAZING SPEED—230 seconds for S

E]Enl.ug |mr|tiln]|.'!.q' ol ﬂnJ:hIﬂ{ o,

ru3 4" hoand surface with 17327 @
cut or_less. 3 high speed steal
blades=Double-Screw ADMUSTMENT. ) __-_

8afe, necuraie, a lifelime tool, A perfect paint and i P T
Wrni_'lnh gpmn-.[\r—l,ﬂmu.: cut underneath surface. $7.00

wpstage  paid. trial ofer. Free literature, ACT TODAY!

H J. BERRY HFﬂ CO., Dept. M, 2291 Scott St., Delroit, Mich.
NATIONAL MOWER CO.

811 Cromwell S5t Paul.Minn.
Sickle mower, power driven,
rubber tired, pulls self, cuts
high grass, hay, weeds, cn
level or rough. Moderate
fICE

WR!TE FOR CATALOG.

BRUSH PLATING OUTFITS

® for autoparts, reflactors, faucets, bicycles, ®
Mo tanks necessary. Fres particulars.

AVE. M, DECATUR, ILLINOIS

GUNMETAL CO., AVE. M, DECATUR, ILLINOTS
Built-in Generator —Uses No Batieries!
- 5295

Posteaid

GUNMETAL CO.,

BATTERYLESS BICYCLE LITE: Here is
a hoon ta all evellsts. This new self-
eontained Bicycle lite generates it own
current ag you rlde. The dependable
G-F Magnet type generator supplics an
endless stream of curront with - never
nnuih!r penny of expense for batieries,

sturdy  construction—Easy {o  install—
Fits all Bikes.

Alnaed Magmet

i —— T T —— T —————— - — -

PARKER MFG. CO., 100 W. North Ave,, Chicago, . |

O Send Bike-lite C.0.D. $2.05 plus few cents postage (|
01 enclose §2.93. Send Bike-lite postpaid
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- o Get this Blg FREE Book of everyinlng
that's new .u Radia, =ee the néw Minla-
FREE ture and 3-way Portables, new Homa
ecorders | Plionographes, new Homes
sz PAE E pod Auta Radlias—mare thin 60 new mod
ela: lates O owill Houmnd Systenie : paow
Hadio Bul 5 Kite—tas¥ and inexpen.-
: tegtere, tools, books—mors
than 15,000 guality radio tems al lowest
prices! Get this Free Catalog now!
Hadio Builders’ Handbook. Ex-
plulng radio fundamentals; showy

how to read diagrams, buyild th |
popular circulls, eie. Unly....

LﬂClﬁ.hHlTHQ—-lﬁFY (‘_UTTEH&

FREE CATALODG OF L "-”- kM.
Trmk, Bosks, Cylmders, T .

ever published —1 <0
pddress on your bi

H. HOFFMAN CO..

MNow Dalsy COWROY 3_“,1‘ T

CAHEINE [eaiures:

16" Leather Saddlo Thend o

gonulne  Western CARELHE Hﬂdﬂ'

G folemn =1 Fed Mwvilor BRAND of

Pigtod Grih Steck! 1000-Shot Repas -.| vl

Lmutn-n-ln Loader Devicel 82,005 at Deals
= hinen't IE, sen r| us 2:08.

We'll mall yours [I:}!;“-,lui .

AGENTS ,"I’,f; PLASTICS

EASY SALES! ﬂl.ilﬂlt REPEATS! FLUI !I}IT‘I-
America’s [nastest industry offers you ama I'Lt opportunities
to eash in on the big ﬁnmnnd for STICH lly retail, wmleule ard
Indwm'lal lm:?nr:—huuwwarea. premiums, novelties, ete.  Get
H-'l'l“' gnjoy fast n?loﬂ—quh:'k PoTecat s p[u: profits,
3 on o=

Let WRITE FOR FREE DETAILS
'h-ﬂ'tli WEI b = lor enclose 100 for saleable
nesa with samples, retail value 40e.
WARD F‘I.IHTIE & ll.IIlIH CQ., 1022 Hilton Road, Ferndale, Mich.

FnEm ANYONE CAN _
MASTER GLAZE %

asr.a- m"h.,,\ X
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“\. ﬂ::"ﬂ Wi usR
— flhay
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Car Ovwners! Meet Master Glaze—the sensationally different
luster for new and used cars! Not a wax—not an oil
—not & paint!—nothing that “smears’ over the surface.
MASTER GLAZE i= a;‘:mqua dmcwwl—:l %l‘ﬁﬂ-ma" lil]qﬂ:jd
—quick and easy to apply ives a har
AGENTS glass-likesurface. Even gasolinecannot dull
An onosnal | ft! Lasts six months toa year] Amazing
oppor tunity | | luster—beantiful, sparkling elean and bril-
Quick, flashy | Jiant! Doesn't finger-mark—doesn't smear!
demonatrator. | A match box full glazes an entirecar. Seals
Big profits. ﬂle rea“-l:-mrt.ectal NOTHING LIEE IT!
Good territory. now for Free illustrated Booklet
Write today! ﬁ.HD SAHPLIEI?FFL& Just gend yoor name

nd ad
m'-l'ﬂlmm 7720-225 W.Harwood Ave., Milwaukee, Wis.
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Volume Expander Unit

({Continued from page 138)

bar knobs, indicating plates, phono input
jack strips, tubes and other parts plainly
indicated in the photos.

To use the volume expander in connec-
tion with a phono pickup, connect the
pickup (crystal or magnetic) to the “input”
terminals. The output terminals of the ex-
pander unit are then connected to the reg-
ular phono input of the amplifier being

ssé'l
st 2
o £ 2
t g.-: £
Y g 5
S ﬁg §E E
35 i
=y | .l-:' E
§§b = 3
§. ' ] i
{ £ i
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é:’- ' T -1
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used. FEemember that the upper input and
output terminals of the expander unit are
grounded and should be connected to the
amplifier accordingly. Two blank 4-prong
sockets are shown mounted in each end of
the unit for plug and cable socket connec-
tions instead of the jack strips, if preferred.
The 500,000-ohm control can be used to
vary the volume output. If you wish to use
the regular amplifier volume control for
this purpose, the volume control of the ex-
pander unit may be advanced to maximum.
The left-hand 50,000-0hm control will per-
mit varying the degree of expansion.

POPULAR MECHANICS
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{Continued from page 135A)

gallon of gasoline to send a one-ton auto-
mobile hurtling over the road at sixty
miles an hour—for twenty miles. That's a
lot more power than you'll find in a stick
of dynamite, Yet a woman who would not
think of having dynamite around the house
will eclean clothing in gasoline, while an
open flame burns on the gas stove. A flame
isn't necessary to cause an explosion.
Sparks generated by rubbing wool or silk
will do the job as thoroughly as the spark
plugs of an automobile. Every year 2,500
amateur dry cleaners are killed by this
method, as many more horribly burned.
Yet non-inflammable carbon tetrachloride
is cheaper than gasoline. Scarcely more
excusable is the parent who leaves matches
within reach of his child.

When an electrie fuse burns out, that is
a definite warning of an overload or short
circuit—either condition a dangerous fire
hazard. To replace that fuse with a penny
is to remove a safety device that has just
demonstrated its necessity; it is deliberate-
ly asking for a fire.

Thawing frozen water pipes with a blow-
torch, candle, or flaming wad of paper is
the cause of many fires. Another winter
hazard is using pasteboard or wooden
boxes as ash receptacles. Since the furnace
is usually cleaned out at night, after which
the family goes to bed, those hot ashes have
a chance to start a brisk cellar blaze. Most
of our winter night rescues from the upper
floors of dwellings were necessary because
of this dangerous practice.

The attie, another catch-all, is a danger
spot in many homes. Mortar chips away
between chimney bricks, accumulated soot
burns, and sets fire to the inflammables
stacked around the chimney in the attic.

Searching in dark closets with a match
has cost many a woman her life, Silk,
wool, and cotton fabrics are highly inflam-
mable, and smoke from the first two con-
tain fatal quantities of hydrocyanic-acid
gas, which is used to execute murderers in
Nevada. Oily mops, or rags saturated with
furniture polish, often ignite spontaneous~
ly, smolder for hours, then burst into
flames as the closet door is opened.

Other homy hazards are forgotten elec-
tric irons, curtains blowing over an open-
gas flame, or the drying of towels too near
the stove or furnace. Most fires of this sort
could be prevented by a litile forethought.
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its here!

The Syncra b330, the
Iatest and best of all
engineering . develop-
mments in the minialure
modor  fleld. A new
thmer  design  withoul
troubilesome CONLACL
points, poE L sl
earburedlon. forved
feed lubrication,
moulded alloy cylinder
& 3 piston rings.

Completa

5 95 Thete features witn plemy of #peed,
— power, and light weight make Bynero bt
with the Im.-.;ull of the T Class. A truly great

eoil and motor. Send for catalog AdD for complete

details and specifications, No betler mo-
tor can be bLought at any price. Your
dealer haz b3d In stoek.
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GARDEN and SMALL - [EERCREtE
FARM TRACTOR [

gk
Hﬂ --lu Market

Do ALL JOBS on small farm
-]—e-c P |l|I jobw on ALL FARMS.
IRt \I oK

2 wheel Eardon

Tractor: High orch models, b
H.I*. Write for f".l TORY
prices—FREE CATALOG.

SHAW MFG. CO,, 4507 Front St., Galesburg, Kans.:
S812.G Magnolia Ave, Chicago, 10.; 130-G West 42nd 5t., New Yark
City; B6H-G NMorth d4th St Calumbus, Ohio.

BUILDZARCEWELDER Ziiceios

= GENERATOR
For Light or Heavy Work. T5-200 |'!1pl."‘n'-= E
Complete PLANS and wvaluoble eatslog

A%e, Owver 900 k.mlru il Supply Bargs ns,
LeJay Mfig. Co., 1347 Lelay Building,
Minnupnlis. Minnesota

FHEE!WHULESALE

CATALOG

250 pages chock-full of tested fast sell-
era, Tor salesmen, dealers and operalors.
Blg 1040 fzeue, off the press. Deseribes
many plang for beosting sales, one of
which muy add £3 to 15 a day to your /-
earnings. It illustrates earded goods,
automobile aeeegsories, household neces-
gitiea, office specialtles, wearlng ap-
parel—over 4000 first quality items at
low wholesale prices. Cost about 35,
FREE, while stock lasts, Geb your popy
by mailling your request for §f, now,

SPORS COMFPANY
5-40 Main S5t Le Center, Minn,
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& Make now or old buildings

more attrinctive outslde or
jnside with waterproofed
plastie Colorerete. It fuszes
with any masonry surface

can be spraved in any thiek-
ness and in 30 colors. Prove

an by over 13 wears use in
all elimatic eonditions.
Blr earnings. Oparators
report costs of 2¢ and up per
gg. ft. and sell up to Te
Bome have J"I.'I.EJI for their
equipment from first few
jobs. Machine capacity up
to 1000 sq. ft. per hour.
Get the facts. Send for
book ""Proven Businesa Op-
portunity™,. Write today.

COLORCRETE INDUSTRIES, INC.
570 Ottawa Ave., Hallsnd, Mich.

Send for new FREE Summer catalog of values in
radic and P.A, 64 beautiful new Lalsystts radio
models, PA, for every purse and purpose, all
the n:.l'mnl.ﬂr advertised radio tubes, parts and
pguipment — including Baild. Tt-Yoursell Kita.
The book is FREE! S5end at once.

AYETTE RADIO, Dapt. 76, 100 Sixth Ave., M.V.E.

DOES 0II. WEAR OUT?

U. 8, Borean of Standards statea: *0ll doss
ﬂ'l'm-ntmﬂudnuly:ndmhnlﬂ ‘RECLAIMD"
again.' lA;{hl' reolpimaing), :
Tbn‘mludlnfmr triock and tractor owners have .
anthntrutho! thisstatement with theuse of
'RECLAIMO." This revolutionary device filters
lalmscrankesseoll asyoo dl'i'l'ﬁ L3

'l'i-{I e and Mon o
Bi-page Iuntratad booklet, *“0 I. RECLAIMS
.II.I.‘.-‘TI ¥ containseompletedetailaand AS IT
startling oiltruths that willamaze you, | FiLTERS |
Write for youor today—It's F

RECLAIMG MEG. Lo, 2308 N Westorn: 'ml'm & lc.mg
-—— HAVE YOU HEARD .hlﬂ-UT THE ——

NEW STUNT IN SAW FILING?

Jua-t digcovered. Your name and address on o '.al will 'I'IEFI!E w¥ou full
I31“7'“1-“‘-|-|.'l“ MNocharge, A, PF.Shebel, T30S0 Znd 5L, Milwaukes, Wis.

Choose from World’s Largest Line of Power Tools!

FnEE MNew 1040 Catalog covers Metal and Woodworking
13, acoessories, motors for every purse. wma
Walker-Turner Co., loc. 2 i70 Bouth Ave. . Plalnfield, M. J.

DRIVER :"Hrfmuur( POWER TOOLS
- BOAT PATTERNS

{ull size, cut-to-shape; and bleeprints.
Hig selpetbon. Low prices, Bend 100
o (eodn) Eor fllast, catalog. "HOW TO

BUTLD BOATH™ boak, 81.900 postpaid

5 T A Cleveland Boat Blueprint Co.
WORLD'S LOWEST PRICED
ADDING MACHINE raecvaii

IDEAL FOR BUSINESS OR PERSONAL USE
GUARANTEED ACCURATE. Not s ONLYS 250
toy., Operates with only o finger flick, TOTAL ¢|;-1rr
Adds, subtracts, multipiles, divides, SEND

! Counts up to a mililon. Pays lar itmell -n"“

[ over and over, Ideal Gift—for Business, Income Tax and
Hehool use, MONEY BACK GUARANTEE. Send name
and address. Pay pogtman only S350 plus postage.
{H2end fall cazh #f outside TT.8.F Monsy bagk in |0 days

= if not delighted. AGENTS WRITE.
CALCULATOR MAGHINE GO.(Mirs.) DEPT.107, P.0. BOX 1118, CHICAGO, ILL.
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Bél;‘ir;d 'the Scenes in the Grain Pit

{Continued from page 37)

and each trader jots the figures on a card,
one side of which is blue, representing pur-
chases, the other side red, recording sales.
On the blue face of his card your Quincy &
Adams broker writes “5 SW,” meaning
5,000 bushels September wheat; the name
of the selling broker, the price, 979, and
the number of your order.

If that price represented a change from
the last transaction in wheat, a clerk in the
“pulpit” at the side of the pit records the
new price, time-stamps it, teletypes the
quotation to the telegraph room from which
it travels—along with the latest prices of
corn, rye and other commodities—on tick=-
er tape to brokers and trading halls
throughout the country, and by Morse
wires to the gallery of the Board of Trade
where blackboard men chalk up the price
changes under a long bank of fluorescent
lamps.

Meanwhile, back to Quincy & Adams’
Chicago office and thence to the Des Moines
branch goes a confirmation of your pur-
chase. It is clocked at “10 47 2"—the trans-
action completed in the pit in just fifty
seconds. The two pit traders balance their
accounts at the end of the day through the
Board of Trade clearing house.

Now if you really want that wheat, wait
until September and take delivery. The
seller has the option of delivering wheat on
futures econtracts any day of the month
specified. But probably you wouldn’t have
room in the house for 5,000 bushels, so on
July 3 you take advantage of a price ad-
vance and phone Quincy & Adams to sell
your contract at $1.003&, which would give
you a profit of three cents a bushel, less
commissions and any carrying charge on
your account. Your sale order goes through
the same routine. A final statement from
your broker closes the transaction with a
profit to your credit or something under
$150, and you never saw the wheat, Mil-
lions of bushels are traded in that manner
at Chicago, Liverpool, Buenos Aires and
Winnipeg and the other markets. In 1939
wheat futures trading at Chicago alone
totaled 5,026,736,000 bushels while the do-
mestic crop was 754,971,000 bushels.

Of course the Board of Trade doesn't
live entirely in the future. Flanking the
futures trading pits is a double row of ta-
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bles laden with paper bags filled with sam-
ples of corn, oats, wheat, rye, beans. You
see a man lift a bag to his nose, smell it,
sift a few kernels through his fingers. He
is a buyer from the Chicago Stockyards
seeking high-grade feed for livestock. He
smells samples of corn to detect a sour or
musty odor, examines reports of inspectors
who have graded it for weight per bushel,
moisture content, etc. These are the cash
tables, where actual grain just arrived by
rail is bought and sold.

And back of this cash trade lie the invis-
ible mechanies of the Board of Trade. Each
sample bag on the cash tables represents a
carload of grain waiting on the track for
disposal. Each car is inspected upon ar-
rival. In the railway yards state inspectors
and Board of Trade samplers climb aboard,
thrust long tubes down into the grain; per-
forations along the tubes open to let in
samples from various levels cf the car. If
corn at the bottom is spoiled by moisture,
that is discovered.

Samples are brought to the Board of
Trade testing room. Let’s take a sack of
corn, for example. Its test weight per
bushel is determined on the scales. Then
two or three handfuls are fed between the
electrode jaws of the moisture meter on
which, after making corrections for tem-
perature, the percentage of moisture in the
kernels can be obtained. The grain is
smelled for sweet, musty or sour condition.
A rocky ride in a dockage machine sepa-
rates the grain from dockage or foreign
matter, and the percentage of weed and
other seeds is determined by weight. Bar-
ley gets a special face-scraping operation
that “pearls” off the hulls to discover any
reddened by heat damage. Soybeans re-
quire a minute inspection by hand. After
pouring the bagful through dividing fun-
nels to get an accurate 200-gram cross=-
section, the inspector puts the sample
through a sieve to sort out foreign material
and split beans, then makes a bean-by-
bean examination for splits, color, damage,
etc.: a sound bean must be yellow inside.

So the grain flows, from farm to country
elevator, to Chicago’s grain market, some-
times 3,000 cars a day to be sampled, test-
ed, sold over the cash tables of the 83-year-
old Board of Trade and routed to millers,
processors and livestock feeders or to giant
elevators to await the demands of domestic
trade or the bins of vessels bound overseas.
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A LITTLE LIBRARY
OF USEFUL INFORMATION
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HESE booklets have been carefully prepared as anthori-
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Each one is complete in itself. The list of titles follows:

i PHOTO ENLARGERS.

thh plans and detsils for ballding
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................. oents
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...........................................
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8 TAXIDERMY. Complete details of how to mount hirds, fish and
semall animals in lifelike poses, with hints en the preparation
of the skins. Fiully illustrated and prepared by
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Detour!—Bad Weather Aloft

{Continued from page 11)

greater efficiency of the weather bureau's
reporting service, From twice to twenty-
four times daily, detailed reports of weath-
er conditions at hundreds of reporting sta-
tions are distributed over a network of
telephone, telegraph, Peletype, and radio
systems, Today’'s weather at Honolulu or
at Kanaga in the Aleutian Islands is just as
important to the air-line forecaster as re-
ports from a few hundred miles away.
Such reports consist of specific information
on the state of weather, kinds and amounts

Installing non-frosting panel on window of TWA
sleeper. This permitz good visibility at all times

of clouds, height of clouds, horizontal vis-
ibility, direction and force of the wind,
temperature, dew-point, precipitation, and
the barometric pressure and its direction
and rate of change.

Information about upper-air conditions
has been made more reliable by improve-
ments to the “raob,” the tiny robot weather
stations attached to small balloons that ra-
dio weather statistics back to the earth as
they ascend to 60,000 feet or more. These
radiometeorographs now use electrical in-
struments instead of mechanical devices to
determine temperature, humidity, and al-
titude. The electrical thermometer, for in-
stance, consists of a column of salt solution
instead of mercury, and the temperature is
measured by the electrical resistance of the
solution, which varies with temperature.

One thing the raob can't do yet is tell
wind direction and speed. These data are
gathered by observing the flight of a small
pilot balloon by means of a theodolite, a
method that is useful only until the bal-
loon enters clouds or ascends out of sight

{Continued to page 142A)
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No blade adjustments or changes reguired. Put it to the test—
Judge for yourself its uselulness—economy—acouracy.
— MONEY BACK FREE TRIAL GUARANTEE —

You risk nothimg. Send $7.50 check or money order, or order
C.0.D. Pestage prepaid. Try it out for § days. 11 not completel

satisfied, we refund full purchase price—no strings attached.

FREE LITERATURE #* SEE YOUR DEALER
BARRON TOOL CO. 308 Architects Bidg., DETROIT, MICH.

HUII.D THESE PROJECTS

fon wr lnwn. Easy to bosild l:u 1o ped] I- Alled Diues
ol l1.- Dwich Winda Gy BEodel Ohl-td Gl

irl. snid Fa B nll4=—%1
Lataling |Iluu'=1.|.1.: |.I||.I.J' ||-u-JeL1 --ruJ I, tod

CRAFTSMAN'S MODEL CO. Dept. P42, 2000 M. 4lst 5t Milwashee, Wis,

BUILD A MIDGET CAR OR SCOOTER

WE BEFECIALIZE IN WHEEL BETS, ENGINES,
ETC. for ba llll I.‘I-m-u'.-rr. Trun

c Wa
2 at £ feee HENT 100

the lowest
usE P"E PARTE CATALOG ANDY PLANS for thres
.“_n u-_wu Midget Hacers Emlw! and other vehicles. Tt pays to uss
only ml.ll.bll- mi plrlr-Wla ru.lnll.n Batisd notion,

lli"l Hle'f Dept. 47, Chicage

RE-STRING TENNIS RACKETS

ARCHERY and GOLF. FREE CATALOG.
Earn Good Money at heme. Everything furnished.
CHARLES-GERARD C0O., 400 5. State, I:qut PM-7, Elih::gn, 18,

ATLAS STICK-ON LETTEHS;F
lﬂuﬂlulﬂﬂiﬂ-ﬂmﬂ lewi'hf‘ln.

5 Year Guaranites.

Penny Each, Tnmmdwr'llmlnl-
Amazing Profits. WriteforSamples
and Starting Ipment. Hurryl
ATLAS SignWorks, AHalsted, Chicage

S0t GRANDFATHER cl.ncu'

YOUR
Sand 25¢ for Simple SHOP TESTED COP YRIGHTED BLUEPRINT.
Tho Almple Seasibls Hed-- g b ﬂlM[’rl -
]L\i"'\-I.IJII.LI [ L ATE “”“ ik e
ﬂt:lhmlnhm 'Il.lblltrlml' J;I ks M Ve
MUEMPEL CHIME CLOCH 'l:u | Bidg. 42, Guitenberg, lows.

SENSATIONAL L.l SHAFT TOOL

‘The FOREDOM FLEXIE " Tﬂﬂl.,. SEND FOR
brings new skikl, pew ﬂll Ilhl'

ornltemen. Uses over 200 FREE

polinhes, drills, mlﬂl.. “'ig“m lhlr:n-!n- dula CATALOG

Bands, vrl.n'u-.. T lmllh:r-!

= for frea illustr FOREDOM
B CTRiC GO, Deot. 151 20 Park Place ok, M. ¥,

A FoLEY Automntle Saw Fller fAleos
hand, circulnr and band saws hetitor
thaf the best hEand Aler. Chsl Dikslness,
i eanvassing, no  eyestrain.  No  ex-
perience needed. Louis P. Wadowick.
Ohio, save, "'l have fled T4 saws in
spare Lime and have earnied BHEOL.00 in
carpenter work due directly to my sEuw
fillng <contmcis. ' Homid cotpon  for
FREE PLAN, no obligstion,

i L e —p— q
FOLEY MFG. CO., 7:5.30 rotey miag.,
Send Free Plan on Saw Flilng business,

Hm“i LR

R N T N P T EEE R E R



| adjust-

tli'!ﬂ 3
PTRE pettings

p{'u'rﬂtl'

md &
{ our complete catnl:iz 151.‘,
glow care D[ I}em. r A

for finer W& i
For your f

GIGANTIC PROFITS—MAKING AND SELLING

FLUORESCENT I.,HMPS

A MILLION DOLLAR BUSINESS
Start at home. We "1'|.I|=IJ:I-|_'I' all parts ond materials
ready (o assemble. Only a screw driver needed.
Thoisaruls of PFOS[FECLS Walling—stores, faciories,
sehoals, hosnitals, clubs, AYEENS,  restauranis.
Cuts lighling oosla mpproximately 300,  Write
quick for prices, full particulars. Be first in your
termilory .

MID-WEST SALES CO.
3% E. Wacker Drive, Dept. 186, Chicage, L

Amazing

The New
Light
Sensation

COOK and BAKE Eﬂpihlhl.m‘

With Oil—in Your Present
Stove—No Drudgery, Dirt or
Ashes—Intense Heat CQuick
at SMALL COST—As little
or as muech as you want

OVER 40,000 sm.n '

Peats any cheap burner ever gotton out for low cost, perfect per-
formance. Burmns ordinare ﬂls:iﬁa‘rn or fuel oil;, no elogiin ud: Quick,
elean, intense hent by Simple Turn of YValve. GUARANT

30 DAYS" TRIAL [500050 Sheration without risk.
Write Immediately for SPECIAL OFFER TO AGENTS

who will demonairate and take arders, Write guick: be fAirst to learmn
how o rll.u.k.e REAL MONEY right now, spare or full time—mai]l 1c

poston
UNITED nl.l::'mmm G-T51, Factory Eldg., Kansas City, Mo.

AMRZING NEW ELECTRIC

FULLY
GUARAMTEED *

Plugs Into

Light Socket o
Amazing now HANDE- o
S WELD Elecisle Are Welder

. —i(qmrau- Feoom VU0 wule AT, a7

DG, mapng s olier are welders kigher priosd—
Eemets lin tromyendous Bl o u.-:ul. 2l kends of
eetal. Not & oy welder that uess carboss,
Bru :rt:uLh tisra stniidard con rida—mines
1AL amd 373", Gemeross sipply (urnbshed
with welder, OQuatfantesd pot b Base ook

Repairs fepders. mwin hodies, Fwilbilors, pro-
brstix] emakl caatings and mechinsty  paria. \
Taks HANDIWELLD anywhars w joh, aperats f
fram Lghl sockel Brartlik hullt af knest &
el snaderials to last years, r’uti:. guaraniesd by “\
=P Big Manalaciurer, —

You'll
SEND NO MONEY! i) —>
thoumnd v for the HANDIWELD arowpd 7
mur home, gnrage, work sbop.  Also by garages.
wotories, repair shope, mechanbes. {armers, in-
ventors, tin whope, P'Iumhvr- obo, Chrder HANLI-
WELD now, Bend mo mone We'll Fush one
yirip, eompleis with rode pnd gogdles  Pay grmt=
giaf iinly 3200 plas lew comis postage. If not delighiod, etuin H AN
D g & davs from rlnh'pl. and money pakd for i will Be pelended |m-

siaatlv.  Hush vour order pow. A
RKUMFY FRODUCTS CD., Dapt. F-202, Cinclnnatl, Dhis.

142A

d “
k' 2__"(. Wi
‘T {Continued from page 141A)

at about 20,000 feet. To overcome this ob-
jection Luke C. L, Yuan and C. E. Miller
of the California Institute of Technology
are perfecting an ultra-high frequency
radio direction finder by which the flight
of the rach balloon can be followed. The
direction finder is a selective radio com-
pass that measures the horizontal and ver-
tical angles to the tiny transmitter on the
balloon and this information, together with
the altitude, is used to tell the direction and
velocity of wind at the balloon’s altitude.

Experimental work is also being con-
ducted on gathering upper-air information
by measuring reflections of high-frequency
radio signals. Such signals, reflected back
to the earth by the upper-air layers, give
some data on temperatures and humidities
at extreme altitudes.

To some extent the current war has af-
fected the regularity of air-line schedules.
Some weather reports and forecasts are
military secrets, and forecasters in the
United States have been handicapped by
reduced weather information from Can-
ada. Ships of the belligerents hesitate to
broadcast their weather for fear of giv-
ing away their positions, even on the Pa-
cific. The result is that transoceanic air-
line pilots, unable to anticipate weather
conditions ahead, have sometimes encoun-
tered head winds and have had to return.
On the other hand, weather conditions off
each seaboard are reported more com-
pletely than ever because of the broadcasts
of naval vessels on coastwise patrol.

Robot weather stations at sea to aug-
ment ship reports have heen suggested as
a way to obtain more detailed information
of marine conditions. One idea contem-
plates a system of anchored short-wave
transmitters tuned to a frequency that does
not readily pass through storms and large
cloud masses. The location of storm areas
and their speed and direction of travel
might be learned by plotting the strength
or weakness of the signals from each sta-
tion. Another idea is to anchor robot ra-
diometeorographs at points off shore to
broadeast weather statisties as do the raob
balloons. Wind chargers would replenish
their batteries. A more immediate out-
come of such suggestions may be the es-
tablishment of unattended radio weather
robots in localities ashore not included in
the present weather-reporting system.
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Sharpshooting at the Atom' -

{Continued from page 5)

it goes to 4,000,000 volts—simply because it
is harder for a spark to pass in compressed
air than in ordinary air.

This high voltage is then applied to a
vacuum tube extending from the high-
voltage electrode to the bottom of the tank
—more than thirty feet. In this tube the
air density is only an infinitesimal fraction
of that of ordinary air. The electrical pro-
jectiles gain speed as they rush down the
tube to the bottom end where they strike
the target to be bombarded.

At the target different things happen ac-
cording to the case being studied. Some
targets emit gamma rays, a form of very
penetrating X-rays. Others emit neutrons
which require special apparatus for their
detection. Because neutrons can give a
burn like X-rays it is necessary for the
experimenters to be shielded very care-
fully during experiments. When properly
used, beams of neutrons may become use-
ful in treatment of cancer.

Another of the important tools used by
the atom-smashing nuclear physicist is the
mass spectrograph, or spectrometer. This
is a device which makes it possible to sort
out atoms differing in weight even though
they are chemically identical. For exam-
ple, there are two kinds of uranium atoms
—one which is 235, the other 238 times as
heavy as hydrogen. Recently it was dis-
covered that when uranium is bombarded
with neutrons some uranium atoms ex-
plode and the fragments have about 200,-
000,000 electron volts of energy—by far the
largest amount released in any known nu-
clear process. This immediately revived
the hope that this particular process might
serve as a source of atomic power, It thus
became important to know which kind of
uranium is responsible for the energy re-
lease, and that called for separating the
naturally occurring mixture. The task has
been achieved very recently by Prof. A. O.
Nier of the University of Minnesota who
separated four micrograms with his mass
spectrograph. He sent the separated ma-
terial to Prof. John R. Dunning of Colum-
bia University, who used neutrons from
his eyclotron to establish the fact that it is
the “235" kind that blows up when acted
on by slow neutrons.

{Continued to page 144A)
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Even ata distance, black-on-white means
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o MOVIE
& SCREEN

NEW UNIVEX MOVIE CAMERA |
4 NEW UNIVEX PROJECTOR .
MY MOVIE SCREEN .

"1 Dn Easy Terms

Here's everything you
o neadfolake and show your
own thrilling moevies—and
at less cast than snapshots]
For this month only, all
good denlers offer you the
opportunity of getting a
FREE $3 screen with your
purchose of @ com-
plete UniveX Movie

i%ﬁiﬁ Outfitl ACT NOWI

UniveX
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FREE BOOKLET

r Universal Camera Corp.
nupt C-11, New York, N.Y.

Send illustrated booklet, which describes the new 1940
UniveX 8mm. Movie Outfit and FREE §3 Screen.
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{Continuad from page 143A)

%In the mass spectrograph a vacuum tube

is placed in a strong magnetic field. In the
tube electrons strike the molecules of the
gas to be studied and ionize them; that is,
knock one or more electrons off them. The
ions now are speeded up by the action of
an electric field. Since the same electric
voltage acts on all of them, the fast ones
are speeded up more than the slow ones.
This happens in a small part of the tube.
Then the magnetic field makes them move
in circular paths, the fast ones moving in a
circle of larger radius than the slow ones.
In this way the ions of different weight are
sorted out into different collectors.

Editor’s Note—Discovery that “235” ex-
plodes with tremendous force, coupled
with the feat of finding a way to separate
the two kinds of uranium atoms, is re-
garded by some scientists as pointing the
way to release of atomic power. Physicists
assert that one pound of “235"” would give
off as much energy as 3,000,000 pounds of
gasoline or 5,000,000 pounds of coal.

Professor Dunning, who discovered the
explosive characteristics of the lighter

uranium atom, is careful to state that one
step remains before its use will become
available to man—the improvement of
methods of extracting it from ores. At
present, it can be produced only in ex-
ceedingly small amounts. Uranium ore is
available in large gquantities.

Some scientists think that the discovery
eventually may revolutionize the world,
that it promises to make all other sources
of power mere child’s toys by comparison.
They estimate that five to ten pounds of
“235" would drive an ocean liner for an
indefinite period; that as an explosive, one
pound would generate a pressure about
1,000,000 times that produced by 15,000 tons
of TNT; that a piece the size of a man’s
hand would enable a submarine to cross
the Pacific ocean, and, that not much
would be required to fly an airplane
around the world.

It is pointed out that “235"” can be made
to give off its energy with surprising ease,
simply by putting it into a tank and sup-
plying a constant stream of cold water.
The faster the cold water is fed in, the
faster it comes out red hot on the other
side, thus producing steam in any quan-
tity desired.
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“I CAN WHISTLE LOUDER
THAN THIS HORN BLOWS”

Mr. White is a good-natured guy, but his horn has
him down. “Here I pay extra dough to get a spe-

\/ . cial horn that will really let 'em know I'm com-
' ing, and the darn thing sounds like a canary!"

So Fred gets out his voltmeter and checks the
wiring in toe horn circuit. “There's nothing
wrong with that horn,” he says, ""but there's
lenty wrong with this cable. It's too small
or the load it has to carry.”

So Fred puts in some Packard cable of the
right size, and the horn lets out a blast like
a bugle. "Don't forget,' he tells Mr. White,
"good wiring is just as important to other
electrical units, like your barttery and head-
lights. Better let me giveita complete Certified
Re-Wiring check-up."

GET RID OF ELECTRICAL “BOTTLE-NECKS”
With PACKARD CERTIFIED RE-WIRING

Worn-out or undersize cables and faulty Packard Certified Re-Wiring station and let
connections cause electrical “bottle-necks” a trained mechanic check your electrical
that rob your car of pep, power and system with accurate instruments. The
economy—and may result in serious dam- blue-and-gold Certified Re-Wiring sign
age to costly electrical units. Drive into a is your assurance that all faulty wiring
will be traced down and replaced with
DEALERS Packard cable of the correct gauge.

Pockard Cervified Re-Wiring isan

esseritial service for your siarion
to affer. Ask your Packard jobber
aboui it and arrange fo see the

new Packard film, ""Copper
Dallars.”" Packard Eleceric Divi-
sion, Gencral Motors Corpora-
tior, Warren, (hhio.

REG. US PAT. DFF

_Ayromonive Casuis |

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY




TEST PILOT HOMER BERRY
LIKES ALL THE SPEED
HE CAN GET IN A PLANE,
BUT HE LIKES
HIS SMOKING S§-L-0-W!
SLOWER-BURNING CAMELS
ARE HIS CIGARETTE

"FASTEST PLANE off the production line today!” That's how
Homer Berry describes the amarzing new Bell Airacobra. This
veteran test pilot started fiying in 1913 . | | started smoking Camels
the same year. "'Wo orher cigarete ever gave me anything like the
pleasure of a Camel,” he says., "They burn slower, smoke milder
and cooler. Camels don't irritate my throat and their full, rich
flavor doesn't tire my taste. In 26 years, that slower burning has
given me a lot of excra smoking.” Try Camels. Enjoy slower-
burning costlier tobaccos. Penny for penny yvour best cigarette buy!

MORE PLEASURE PER PUFF

TEST PILOT HOMER BERRY SAYS: ...MORE PUFFS PER PACK!

“No fast burning for me in my '.
cigarette. I've smoked Camels

% In recent laboratory
8 %, tests, CAMELS burned
L - = 25407 slower than the

ever since there have been any T of s f':..;h:;ijeﬂ[;h:;
Camels. They burn slower and 8 :‘hr::ﬂr;e;tfmtjh;mfl?rﬁ:
give me more pleasure per puff and g % emohiag ;:F;f; aqual o4
more puffs per pack. ‘I'd walk i__ g S5 EXTRA
a mile for a slow-burning Camel!’” - SMOKES

PER PACK!
Sﬁﬂ/ﬁz W G yor— L

Winston - Snlem, N, O,

EXTRA MILDNESS EXTRA COOLNESS EXTRA FLAVOR



