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WAR BONDS
AMD STAMPS
ToODAY

\ece goin. oty

SD it goes, on a dozen fronls — American in-

dustry backing up American men with fire-
power, with a rising flood of war tools and trans-
port, with a heightening volume of all kinds of
nr{!nnncu.

The Fisher contribution to this effort, in terms
of volume, is huge. But volume alone fails o
tell the whole story of the Fisher effort. For the
long-acquired skills of the Fisher crafismen are
today playing a part of national imporlanee.
They have a vital and specific value of their own.

Our conntry’s leaders realize that it tnkes pre-
cigion men to do a ]nb prerinel}' —that extreme
standards of mathematieal exactness must be
met in order to surpass the technical excellence
of our enemy's war machines, And Fisher, as a

DI VI 510N O F

G ENTEMRAL

First in the oufomotioe ins
dusery o fiy the Napy 0 E™
we et phiFee st e, Fialee hos
also beon awarded the
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whiad- af - schedule tank
prada.n:llﬁrl,

precision eenter, has been honored with a num-
ber of very difficult assignments,

Our fighting men are doing the big job. But the
vicious snick of our well-turned breech-blocks,
the roar of our tanks, the bark of our anti-air-
eraft guns are music to their ears.
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What’s a cotangent
got to do with ack-ack?

LENTY. So have sines,

cosines, squares and square
roots, differential equations,
and integral ealeulus.

For the accurate firing of
anti-aireraft batteries depends
wholly upon the science of
mathematical caleulations that
must be made fast—{aster than
a score of the most brilliant
mathematicians could do it!

To solve these problems—to
make the ack-ack of the United
Nations deadlier—Westing-
house engineers are assisting
in the development of an im-
proved “electric brain™ that

makes the necessary lightning-
like calculations.

The firing control—known
as the “computing director”—
not only locates the exact posi-
tion of the target as it twists
and dodges through the sky.
It also calculetes where the
enemy plane will be by the
time the shell has traveled
10,000 or more feet into the
air—all in a matter of seconds.

And that’s not all. The com-
puting director makes instan-
taneous corrections for drft,
air density, wind conditions,
and gun-muzzle veloeity. In

addition, it caleulates the fuse
setting on the shell—so that the
burst will occur at the caleulated
position of the enemy plane,

Westinghouse is making
hundreds of other weapons for
victory such as: guns, shells,
radio equipment, instruments,
clectric motors and generators,
and propulsion equipment for
our giant battleships and rapidly
growing merchant marine. And
delivering these war materials
faster than ever!

We are proud of the way
Westinghouse “know-how’ is
adding day-by-day to Ameri-
ca’s tremendous striking power
—on land, at sea, and in the air.

Westinghouse Electric &
Manufacturing Company,
Pittsburgh, Pennsylvania.

We stinghouse
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He can smile

through it all

So let’s keep a smile a-going back

here, too.

Even though war is crowding the
wires, telephone people still want
to give you pleasant, friendly ser-
vice. Materials for new telephone
' facilities are not to be had. But
there’s no shortage of patience

and understanding, '

Takes a lot of pulling together to
do this and we appreciate the help
from your end of the line.

BELL TELEPHONE SYSTEM

:é‘% _.':_! 7
ot
WAR CALLS COME FIRST

® Your continued help in making only vital
calls o war-busy centers is more and more
essentlal every day.
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Next Month

ITTING a few million truck

drivers and lawyers, tea tast-
ers, piccolo players and bankers
into just the right one of some
2,000 specialized jobs in the U. 5.
Army is, to put it mildly, rather a
large assignment. But the experts
under the adjutant general's of-
fice are doing such a bang-up job
of classifying men according to
their aptitudes that the chances
are 20 to 1 a rookie will gravitate
into the particular service for
which he is best fitted. A July ar-
ticle, “Uncle Sam Picks an All-
Star Team,” not only tells how it's
done, but gives the reader a sam-
ple of aptitude tests similar to
those used by the Army.

Molding a World

HERE is a bright new world in

the making, and plastics will
have a major part in it. The in-
dustry that started with synthetic
billiard balls and false teeth, and
brought us an era that has been
called “the renaissance of color,”
iz completely immersed in the war
just now. But afterward, as a fea-
ture next month discloses, you'll
have waterproof plastic clothes,
homes and cars, even nonbreak-
able plastic water pipes.

Wood Takes to Air
WI—[E.N Tojo shed crocodile

tears over poor America,
forced to make planes of wood,
they weren't his last tears. Brit-
ain's Mosquito planes, which flew
to Berlin to interrupt a Goering
speech, are touted as the world’s
fastest and they're made of wood.
Uncle Sam has a dozen projects
for wood planes that will be sen-
sations. Read about them in July.
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“Commence Firing!”

IGGEST naval gun on the seas is the 16-inch, and
there are nine of them on every new battleship of the
45,000-ton Iowa class. Each gun weighs 125 tons and
flings a 2,100-pound shell over 20 miles. One shot costs
the taxpavers 8900 for the projectile and 3300 for pow-
der, but it isn’t wasted. By burning up millions of dol-
lars in prewar practice, the U. S. Navy developed the
sharpshootingest gunners in the world, as many a Jap-
anese ship has learned. A special feature in the July
issue, “Commence Firing!” tells the complex story of how
a gun is fired in a sea battle. .

Fighting the Pigboats

OUGH babies, these Nazi submarines, Double-hulled,

they have been known to get back to port with the
conning tower blown off. But we are also getting tough.
Our methods of fighting them are varied and ingenious.
There are new anti-submarine boats, and “magic eyes”
by which an airplane can spot a surfacing sub. Out-
smarting the subs is the No. 1 Allied job today because
successful invasion of Europe depends on licking the pig-
boats. Read what's new in submarine warfare next month.

Published monthly by POPULAR MECHANICS COMPANY. 200 East Ontario Strect, Chica
Btates, 35 cents: subseription rates in United States and possessions, and
; a " il ription Esbh:a sa_mbg FEAT, iT{:n :éJ ﬁertcwlllﬂr:ﬁtaug 111.!!!:!;] %I“l:iﬂﬂﬂumnb:ln
ar OVeraens Ee. anges In address mus t medi eliminate delay. ntered as Seco
Drnlt 5’&9& at Chicago, ﬂunn:ﬂ:?ogndgr iélf u:'“unr:h s:': ﬁw. Entered as Second &

by Popular Mechanles Com A lght under Iniernatlonal Copyrighi Unlon. Al
under Fan American E:wmrl 'Em.‘ Amerien

Bingle copy in Canada, cents; subsc

Bept. 16, 18 the Post
Dept. Canada

'cu!nuht 154
righis reserve

JUNE, 1943

, . 8 A B8ingle copy in the Unlbed
countries of the F:n—n.mcr.iﬂ.n Postal Unton, $2.50 & year,

Esuti:m tLe
atier,
lnss Maiter at Post Offica
Printed In the Uniied & af

3A



Did you know that
rusts faster mow . . . picks up more
moisture . . . corrodes easier . . .
all becouse you are driving less
these days?

your car

Hmt accumulations of sludga,

?um. dirt and other contaminations
the cronkcose now & more

a hozord than ever? That short, in-
frequent drives scarcely give lubri=
cants time to warm up to a protec-
tive temperature?

. + . that wiring often *shorts"
becouse of occcumulated daompness
+ « « spark plugs become fouled . . .
rings ond wvolves stick, ond power
is otherwise hampered . . . due to
the enforced idleness of your car?

Your car just won't weather the road to Vietory unlesa
yvou teke the beat possible eare of it from now on. That
means giving it Pyrell protection. Because Pyroil outwila
rust, corrogion, moksture, gum, sludge, dirt and carbon ; pre.
vents the damege thesecontaminations inflicton engine parta,

Ask your service man to add a few ouncea of Pyroll to the
gasoline tank and crankesse of your car—now, while the
changeover from winter to summer lubricants is in prog-

ress. From then on, whether

How running or idle, your car will
d-ounce  ha protected |
YICTORY

Want to know the full story

Iflzfrk of how Pyroil aceomplishes its
Brawn amazing good work? Mail the
Glass coupon below without obliga-

tion! Manufactored and Guar-
anteed by Pyroil Company,.
W. V. HKHidder, Founder, 56
Pyroil Bldg., LaCrosse, Wiscon-
sin, U. 8. A
OFgar o b gl o
TECTIVE F ACT O R _BSERVES
THE NATION'S EMERGENCY.
KH]I on lgfﬂﬂ
War Bonds!

MAIL THIS
COUPON

DISTRIBUTORS:
| {=4 .lllﬂ AMAIL
C FHRAMN-
CHISE F-{l‘-’rh
- 1
PYROIL COMPANY
56 Pyroll Bldg., LaCrosse, Wisconsin
Please pend me the complete story of Pyroll®s omnzing ahbil-
ity to pmwr: the engine of my car against unnecessary de-
teriorntlon—how its good work is accomplished.

[0 Sand detalis of your Plan for Distributors
Name
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A true story of the blitz in England as told o @ War Correspondent by Arthur Letts ‘ }
and Frederick Rourke, gas repaic men for the Thames Estaary Diseeict, Greater London,

'o "The night sky was
filled with enemy planes,
and the earth shook with
explosions. At the height
of the raid we learned a
bomb had smashed a gas
main near the works.
HRourke and 1 volunteered
for the fixing job...

'9 “In about 12 minutes the job

wWas d:}nr:. Thc}" wWere thl: lﬁﬂgﬂﬁ:
minures we've ever lived. We
couldn’t have done it withour our
flashlight—and the steady light from
fresh batteries you can depend on.”

MNoTE: Bomd Squad later deall with Hoie
bomb, The George Medal for “extresse
courage and devotion to duty” was award-
ed to Rowurke and Leits,

JUNE, 1943

9 "We found it," con-
tinued Rourke. “A big de-
layed action bomb sitting
on a severed pipe in the
middle of a three-foot cra-
ter. We set to work. Letes
held the flashlight, taking
care to shield it so the
Nazis couldn't see it, while
I blocked the broken pipe
with clay.

OCD opproved flashlight regulations stipulate careful
shielding of the light from a flashlight during a black-
out, as Arthur Lerts did. Likewise wartime economy de-
mands strict conservation of both flashlights and batteries.
Use your flashlight sparingly—save batteries! Don't buy
a new flashlight unless the old one is beyond repairl
Don‘t hoard flashlight batteries! Don't put in a more

powerful bulb than your flashlight calls for—it simply
wastes power!

MATIOMAL CARBOM COMPANY, INC.
30 East 42nd Street, New York, N. Y.
Ulseit of Ulnion Carbide and Carkbon Corporatine

(=3

The word “Evercady’ is a registered trade-
mark of Mational Carbon Company, Inc.
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IMPORETANT NOTICE

It ia the intention of this magazioe to provide its readers with
Information regarding the latest developmenta in {he 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 before making, using, or seiling any of
the products, machines, or processes described in order to avold
possible liabjlity for patent infringement,
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“No, | Can't
Talk to
You ) ”1

*“No, I ean’t talkt to you. I am not interested in a cor-
respondence course in Accounting and besides, I have a
bowling date for tonight.”

That's what our representative heard one day two
years ago from a bright young man, high school gradu-
ate and bookkeeper for two years in a western city.
Let’s call him Jim, although that isn't his real name.

Just a month or =0 before, this same LaSalle repre-
sentative had enrolled for the very same training another
young man (let's call him Bert) recently arrived from
Europe and then working as an office boy in the same
town at $15 a weck. Bert worked enthusiastically,
aggressively in his spare time on his study.

A vear later our representative was asked, as they so
often are, to recommend asucceszor to the chief account-
ant of Jim's eompany, a successor to the man under
whom Jim worked, He recommended Bert and Bert
was hired—as Jim’s boss and at a salary considerably
larger than Jim received. Four months later, Bert was
made eomptroller and given another salary increase.

A month later, Jim enrolled for the training which he
had turned down a yvear before and he has since had a
salary raise. He had been badly disappointed but he
saw the point. He decided that he would not make the
same mistake twice.

An Unusual Story—Yes

Tt doesn't often happen exactly as it did in this case.
But in essence it does happen far more frequently than
vou suspect.

#

below.
Higher Accountancy
Foremanship

Law: LL.B. Degree

\ = LASALLE Extension University

''a Correspondence Institution( . ||
| Dept. 664-R, Chicago, lll. \ jal TAY

{ I do not want this to happen to me as it did to Jim.

| Send me your free booklet on the field [ have checked |

Executive Management

AN
UNUSUAL
TRUE STORY

It May Have a Tip
for You

For business, when it has an opening, looks first to its
own present employees to see who is ready and pre-
pared for the job. But if, as so often happens, it finds no
one, then it goes outside for the person it wants.

Don't blame the employer. Nine times out of ten, he
would prefer a man or woman already experienced and
familiar with company policies and methods. But he
knows that long, loyal service in the job below may not
be enough—he must have trained ability for the
position.

Thats why business watches its employees so eagerly
—to see who is ambitiously and systematically prepar-
ing for promotion. We hear it over and over again—
this note of gratitude when we tell an employer (as we
do on request of any student) that some employee of his
i5 training with us for better service to him.

Can It Happen to YOU?

There"s only one way to be certain it cannot. That iz ta
prepare yourself for the jobs ahead—for the place you
want, either with your present company or some other.
And quick action iz particularly important in this
critical period with o many changes and opportunities.

Mailing the coupon below can be your first step. It
will bring to you—without cost or obligation—a free
48-page booklet about the business field of your choice,
telling of the opportunities and requirements and
describing our proven and low cost training for success
in that field. Why not take that first step now?

rt Bookkeeping
Industrial Management
Traffic Management
Salesmanship

— .} I|I 1
ol Name......
LA
"y "._ y Present Position..
i bt
Address

JUNE, 1943
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GUARANTEED OR

WHEN YOU USE BASITE

® For a better and smoother-running
motor, tune it up with Casite. Casite
combats motor sludge —frees gummy
valves anid rings — keeps your motor
clean and free-running. A Casite tune-
up costs very little, takes but a few
minutes, Car dealers. garages and serv-
ice stations everywhere recommend
and sell Casite. Try it today.

THE CASITE CORPORATION, HASTINGS, MICHIGAM

ﬁnamnfte

YOU ARE THE JUDGE —

Add Cosite to cronkcose ond run
through carburetor according to in-
structions, then drive your car 100
miles or for 40 dayy, whichevaer is firs,
I mat convinead that Casite gives you
betlor and smoother perfformonce,
you get double your money back by
filling ou! guorontee cerificote and
mailing it o The Cosite prwnriun,
Hastings, Michigon, Maoximum refiend
= $1.30 per pint, which |3 twice iha
notionally odveriised price of Coslte.

LASITE

CLEANS DUT MOTORS - KEEPS MOTORS CLEAN

Soy youw saw it in Popular Mechanics!

AVIATION

FOR YOUR CAREER
PLUS WAR' SERVICE

AT THE SAME TIME

Bafore you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION [NDUSTRY OR THE
AIR SERVICES WARNT .. . THE KIND THEY
CANNOT DO WITHOUT . . . so you can AD.
VANCE RAPIDLY. Since 1929, Cartiss-Wright
Tech has bean specilalizing in modemn and pro-
grossive training for Aercpautical Enginears and
Master Aviation Mechanics. (No Hying invelved.)
Write for full information. Include nama,

and data of birth. Dept. PM-8

CURTISE WRIGHT
TECHMITAL INSTITUTE

GRAND CENTRAL AIR TERMINAL
Glandale [Los Angeles Ce.) Calilomia

Be An ARTIST!

Trained Artists Are Capable of Earning
$30-$50-$75 A WEEK

Use Your Spare Time to Prepars
table Art Career

For a Profi
d gl t tudy
E;L: ‘&mgmunu o “ﬁ‘s‘ﬂmu ART, ll.-

LUSTRATING, GiHTHHIIE—l'Il in ONE
complete coarse. . No Prcrln-ul Arl experlence
necessary —hundreds

roctieal home study  method simes 1814,
Write today for  Informatlon in FREE
BOOK, "Art for Pleasure & TProft”—tells
ill mbout oor course, service—and commer-
elnl oppartienitles for vod In Arl. Stats mge.

WASHINGTON SCHOOL OF ART

STUDID 126F, 1115-15th BT, N. W.,
WASHINGTON, D. C.

'YOU ARE UNDER ARREST!"

There's a Thrill in Bﬂngcn: a Crook
to Justice Through Scientific

CRIME DETECTIOHI

1 have tavpght thousnonds this exciting, profitnbls,
pl.eunnt profession. Let me teach you, too, in
own home. Learn Finger
rhn.l.n: Firenrma [dentificn- “ 'l.
tion, Police Photography e
Secret Service Methods thor- FINGER
oughly, quickly and at small cost. -

43% of All American Bureaus PRINT

dleul.i.ll"un od'l- nre  headed ll&l students  mnd IZKPI_""I

IT untes of , Lo, &%
HIE 8 Fospons ||-|u crime delecilon
pay  and  Bleady  emip Iur!ll-r'ﬂl..
gl delni]s now, =
]k il :I TR rl- ;vru.l 1'-nr thie Tascinaf-
[ TII'I'I"II‘FTE ime., Irh;ruu'r awn - home.
¥ Lalal rite odoy o« « o

FREE!!!
Bend for Thrilling
“BLUE BOOK
OF CRIME"

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. A-135, Chicago, 1.

Mow , ulu:r! FEETEY IEE'
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& ® | Wharever your job today, doing it better

will help to win the war faster! To do your
job better —to be ready for the bigger
job ahead — you need extra training.

That extra training, acquired right now,
will help you insure Ameriea’s future, and
your own. That's why the world-famous
International Correspondence Schools fea-

A Message To Men Who Want To
ture low-cost, short-term War Courses in

vital industrial and technical subjects,
I These “streamlined™ I, C. S. Courses are
r designed to emable you to get practical
0 training in a short time — to increase your

“fire power” on the production front, and
improve your chances for success in the
victory-world of tomorrow. Texts are
written by leading practical authorities,
profusely illustrated for greater elarity.
Every assistance is rendered by a trained
staff of L. C. S. teachers to help you master
each lesson thoroughly. If you desire, your
employer will be informed of your enrol-
ment and progress.

Mark and mail the coupon below —
MAIL THIS COUPON TODAY! we'll send you complete information, with-

out any obligation on your part. Act now,
LEARN MORE—TO PRODUCE MORE while America’s need for trained men is

—TO INSURE YOUR FUTUREI greater than ever!

NOW = you can get sound TRAINING
in a few weeks of spare-time
study—through low-cost I. C. S.

WAR COURSES !

B 2

r.

SPECIAL
TUNTION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

INTERNATIONAL CORRESPONDENGE SCHOOLS

HELPING TO TRAIN AMERICANS FOR VICTORY

EOX 5663-J, SCRANTON, PENNA.

Gentlemen: Please send me (without cost or obligation) full information
regarding the Special War Course which I have marked X:

[J Accounting

[ Air Pilet

[ Airplane Drafting
O Architecture

[ Avlation Engines

[0 Aviation Mechanics
[ Beokkeeping

O Carpantry

D Cl'llmiﬁry

O Civil Enginearing

[ Cost Acecaunting

] Diesel Engines

[ Electrical Engineering
[] Faremanship

Arg prowent foli....coinemeen

Tha " job akead™ for shick iraining wondd T8 Mmoo

My address_ ... oo

[0 Fundamentals of Alrplana Engines

[0 Gas and Electric Welding
[ High Schaal

[ Industrial Electrical Enginearing

[ Internal Combustion Engines
[ Machinist's Apprentice

[ Machine Shop

[0 Managing Men at Weark

[1 Mechanical Drawing

[ Mochanizal Enginsaring

[ Mald Loft Wark

[0 Matar Boat Mavigation

1 Plastics

O Flumbing and Heating

JUE I TV I it v e 8 B A 08088 B A A A L et e

vieeerasaas Roomgth of flme with present emploper ..o e

B o

[ Practical Elactricity
] Radio

] Reading Blusprints

] Secretarial

[] Shast Matal

[ Ship Drafting

[] Ship Fitting

[ Shep Practice

|:| Structural Enqinll:inq
[ Surveying and Mapping
[ Textiles

[ Teal Dasigning

[ Teolmaking

[ Traffic Managament

R 1 .1
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FREE 7-DAY OFFER!

MECHANICS
., OWNERS
W SERVICE-
8/ STATIONS

“TRY THIS AMAZING NEW

TRUCK REPAIR

AT OUR RISK

b Ghﬂ" ﬂuht. Flt‘h.ll-‘l'll.
" Step-by-S5tep Instructions =

904 PAGES=I1400 Covers EVERY Jobon EVERY
ILLUSTRATIONS Truck Made Since 1936
Clear, detailed instrie- =over 7,000 of them!

tiong coOVer every repalr
job on every J:fodelp“;r
all trucks, 1936-—1942;

All 51 types of Gasoline
Englnes— All types af
Diesel Engines—Buda,
Cummins, odga,
GMO, Hercules, Mack,

I it's YOUR job to keep 'em on
the road=come what may—here's
the book you've GOT to_havel
MoToR's famous Trugk Repalr
Manunl=an indexed gold-mine of
over I00 000 repair, service, tune=
u!p. overhaul facts, based on mon-
ulpcturers' own official shop re-

Waukesha type Hessel-
man Engines, All types pair manuals. NOW It's yours to
of Diesel Fuel Inléce examine FREE—without depesiting

& penny! Published oToR,
the Ll!g:&lhﬂ A'I!I!?GHLGUE Business
Magazing,

tion Eﬂsl:ems—.ﬂ.mer-
fean-Bosch, Cum-
ming, Ex-Cell-0,

GMC, Timken. More than 900 pages of easy-to-
All basie ndjustment understand text; 1400 clear, de-
nndrepairprocedures talled drawings, disgrams, eut=

away pletures, Hundreds of Lo
alrepdy in use by U, 8, Army, fleet

in easily-understooed Ey
owners, truck service shopa all over

text, pletures and

disgrams on:
Fuel Systems {Car- the country.
buretor, Auotomatic Anyone Can Use It

Choke, IntakeMani=
fold Heat Controls
Alr Cleaner, Plu:j

MoToR's Truck R:Enir Manual
enn make ordinary mec o5 handig
8 Job expertly-save the expert time,

Fumps, Gasoline o
-G - ney, work on virtually ANY job,
Gauge): Gover N Wairanied to contain cucry ons of

the 200,000 cssential service, repair,
adjustment, specification facts wou
may nesd know, Handy index
helps ¥ou Iook up the job, the truck,
the model, and go to work! Lies open
at any g;afe Iof “"work-while-you-
read.'” A BIC: book, B12x11, twice alze
of this page, Btrong waterpeoof bind-

7-DAY TRIAL=SEND NO MONEY
Examine MoToR's Truck Repafir Mane
ual pow, without laying out a penny.

E:jl:m;; (il
pump, fAlier crank=
case ventilation,
ete. )i cmmfsrr
tems; Ignition
Systems; Biariers;

enerntors; Clut-
ches; Transmis-

AT

Taorgue Dividers: Bee how 1t can
i pay for itself the fira
}J‘l—l?s{tt Euu_. fow h{ls ¥our use it! Just mail nmmorE
1] k' ersa 1s; below. Unless completely satizfied, send
Bt‘lﬁe:,_ Hieers it boack in 7 § Withaub cost or
'HEI ur,E]n‘uﬂk cbligation. Send coupon NOW tg
bsorers; oR Book Dept., Desk TIG, 572

Madison Avenue, New XYork, N. ¥,

MoToR BOOK DEPT., Desk TI6, 572 Madizon Ave., New York, N. Y.

Ruzh me MoToR's New Truck Repalr Manual, If 0. K. T will
Rt it et el ot ) mesthe phs 15 Bupelng
book In T days. (Forelgn price $i1, &BI': hnn‘ﬂ?ﬂff s

NA].E:H.. ......... AR, eiiinas
ADDRE&'!..--uu."--........”u...u.. ...... SE

OETE - vnaniisinnseisibnsimnnserrensnsssnns ETATE, oo ;
OCCUPATION & EMPLOYER.1vaeussssssmnssnnnnnsrsnnn e

Save 35! Check here If you eneloss $3.00 £
coupon., We then pay 33c emﬂ?ﬁ?eme“T?ﬂngpﬁarﬂJﬁ ?rﬂi‘fweiitgl

Say you saw it in Popular Mechanical

12A

LEARN MUSIC

in Your Own Home
This Z45Y Way

¥Yes, you can netunlly learn to play
vour favorite instrument right in
your own home this amazing short-
cut way ! No expensive tencher—no
tiresome scales and exercises—no
econfusing theories. You learn at
home, in your spare time, at & cost
of lese than Te a day. Every step is
as clear a8 A B C—and before vou
know it, you are plaving real tunes
by note. i)

FREE BOOK==Send for free booklet and Print and Picture
BSample, Thgﬂe explain our wonderful home atudy course
fullv. Mention instrument preferred,

U. 5. SCHOOL OF MUSIC, 7€ Brunswick Bldg., New York Clty, N. ¥,

Tan SKINS, Make Up FURS [£2

Be a Taxidermist. Double your hunsing fun. Weteach
you ot Home. Mount ﬂ|f5::ﬁnini 1, Pets, Heads
mnd Figh, namr‘ ting trophlea: 4 fiorns and
AKE MOMEY. Mcan i Mroma-tan for others,

Hig sparetime profits, Illhlfﬁnmt TODAY.
FREE BOQK ™, 190 same pictures 45 caes.
el State your AGE.

Berd sl TODA T s voura! IL"s Mow Frae,
135 [ 1] -
NORTHWESTERN SEHOOL OF TARIDERMY; Dopts 3370, Omana; Nebrs

e,

W buid, mrencilien the voca] organs—not with singing lesssns—hog
by sovmil, sedantifsally eosvect ailant and voenl exerelses 2l nbsabmtely
guaranies complete sslistartion with resite. Writs for Veics Boak,
FREE. Sewt to na ona under 17 years cbd unless Hgned by paresi
FERFECT VOICE INSTITUTE. Studio A-135, 64 L Lake 5L, Chicago, I

AIRCRAFT Designing & Engineering

You can learn to design alrplanes,. A Rynn

Home Study Course in Acronsutical Engineee-

ing will prepure yon quicker for a job with

§UU~'I pay and o future. Easy to onderstand.
0 experience Decessary.

FREE— iz o

AFFILIAT
LAE bR RYAN AERONAUTICAL INSTITUTE
o CEAUTICS 428 Lindbergh Ficld, San Diego. Califernla

BTUDY AT HOME for PERBONAL SUCCESS and
LARGER EARNINGS, 31 years expert lnstrupe
tion—aver 100,000 students enrolled. LL,B. Dozras
awnrdod. All texts furnished. Easy payments, Semd
for FREE BOOK =—""Law nnd Execitive Guidsnes ™

AMERICAN EXTENSION SCHOOL OF LAW

Dept. 30-M, 8 East Huron St., Chicago, 1l
I.n :':‘;p]r-ur'lscl opportunities, Prepare in spare
time. Basy plan. No previous experience
G needed. entmmaon scheol education suMeclent,
“ mE tography™, portionlars and requirements,
at Hﬂ American School of Photography
1318 Michigan Ave., Dopt. 1354, Chicage, 111
EAR" M“NE PORTRAITS
sary. Unlgue Stuart Bystem tenches you,
by mail, in 10 simple, ensy-to-follow
lessons, to make excellent chareoal
and oil lkenesses. Detailed guidance

Bend for free bookles “Opportunities in Fho-
PAINTING
® Mo previous tralning or talent neces-
for your every step. Send for free book
iy,

STUART

STUDIOS, tod

121 Monumend Clrele, Reom 663, Indianapolls, lnd.
Please send me Iree book and outline of lessonpa.

Natre
Sired,
iy

Stmre,
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J. E. 5MITH, President
Mational Radio Institute
Established 28 Years
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h"IAIL the Coupon for a FREE lesson
from my Radie Course. It shows how
M.R.I. trains you for Radio at home in
spare time. And with this Sample Les-
gom I'll send my 6G4-page illustrated
book, WIN RIEH REWARDS IN
RADIO. It describes many fascinating
jobs Hadio offers, tells how you can
train for them at home in spare time,

More Radio Technicians and Operators
Mow Make 550 a Week Than Ever Before
Thera's o hi uhr.rrl.mgu of capable Radio
Technicians o Operators because so many
have joimed the Army and Novy,  Fizing
Radies pays betier now than for years. With
new Radios out of production, fxing old sets,
whileh wora formerly traded :I'l'l nidds .IEI-'L‘M-'?
to the normol number of servicing jobe,
Brondeasting Stations, Avlotion and Palice Ras
Ale, Ship Madia and other communicntions branch-

es are scrambling for Dplg:rn'hlru and Technlelans
wihin &ro leavin Yol may never

listed Fadie TWen nnd woseh. ¥
with nuge war orders Do Gl have been nulvs-mls--
ing for trained personnel. think of the KEW
als  Televialon, Freguen wizlation, Electrons
e msd pther Radfie developments will open after
the war! This 18 the =sort of opportunity you
slouldn’t pass up.

hlalw Beginners Soon Make 55, 510

Week Extra in Spare Time

‘rm:s.:-_; prabably an opportunity Fght in yoar
nebphborhood 1o make monoy Lo spare time fAxitg
Radios. 1711 give you the tralping that has siaried
temireds of M. T, stodenis making §5, &10 n
week okten within a few moniss after cnrolling.
The %.H.I, Course l=n"t Gomelling just F':I'-\.' reid
o tnke advantage of the Dresent market for teehs
arlenl Dooks nnd cuuruH- It has been trled, tested,
developed, porfected
bieen teaching B
Find Out What N.R.1. Can Do for YOU

MAIL COUPON NOW for FREE Simple Losson
sl Gd-page Illuhtrm-.'ll hool.  Yoal'll see bhe fany
fascinntime  Jols offers and kBow YOU can
train ab hobbe. T¢ wou want o fump g gy —
sai fougen af anoe in oon eovelopd oF paste on m
penmy  postall A E. 58I pRident. Deopt.
JEF. Mational Radio institule, Washington, O. €.

THAFHING MEH FDR YITAL 'RAI:I-IID JOBS

___Goov For Borw 3,

:...-\_.n_.

MR. J. E. SMITH, President, Dept. 3FP

MNATIONAL ﬂ.ﬁhlﬂ IMSTITUTE, Washington, D, C.

| Mol me FREE. without obligatlon, Sample Lesson
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Increased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

This big home-study and reference course gives you the
practical facts on machines and methods you need to sd-
vance in machine shop work. Take advantage of the other
man's experience as found in books, to solve your problems,
inerease your efliciency. with

The AMERICAN
MACHINISTS' LIBRARY

] nlumn—!!ll p.u’ﬂ—!l:l.i Mustrations |
(A eambl twdy course and reference library)

Thh library of machine shop practics wis written for proctieal men.
ql\l‘&l- o the besr nethods for every kind of machine shop work.
ully explalng Inthes, drills, and other machine fools amd thelr
|.'m nutoanntle =erow murhlnn{, speeds nnd fesds, gear design
l-'l:lﬂ I\FDI]III:'HI:I:II JiEs and Oxteres, punah and die worlk, mllr-'ﬁ-| Harfas-
Ink, ete.. ete. Ploinly written—ecomnpletely fihnstented—the Deat kimd
of Belp to the machine shop man who wanis 1o advance himsell.

Mo monay down—speclal price—easy payments.

-

EXAMINATION COUPON

McGRAW-HILL BOOK CO., 130 W. d2nd St, New York

i

|

|
I
m:nu me for ten days' exsmination the Amarican Machinists' |

If satlafactory I will send you S1.50 in 10 doys sod

f"i rl:lﬂ lFltlllihh' wntil e price of E10.50 s paid. If pot waotod I
Ehe baoks posrpaio. thlpﬂ‘ilﬂ* 1
I

1

]

]

(Ta insure prompt
‘wrltu plllnlr and 011 §n all Vinesp

BOmf. .t ccucatataacasannsnnsmsanaanannantassanns

veveoPMgeaa B

WHEN THIS
HAPP EHS

YOU CAN aﬁtrny
Your €nemy Quick!

EEAONE-MAN BLITZ ! Strike with
Commandelightning! Youdon'tneed
ox-like muscles to use Super Ju Jitsn,
most powerfulof all defenseand attack
methods. Technigue ia the deadly

secrot, Braina nnun —rl.nt. not
strengrh. Almost mi ftﬁﬁaﬁ

Gain Self-cunfldence

ENOW how ¥OTU can lick brutes
twice your size with your bare hands:
nnl{. even when they are ﬁ EMED
with gun, knife, elub, Get ready now
oy ’“"'“"51’.- Bﬁmtﬁﬁﬂiﬁiﬁz*ﬂ
you doakble-qu gexerclaes nesded,
Send for EJtdﬂnll Details=—=Froo!
FPriep, Satis=
faction -trllﬂ-dur Your
maneyback Malleoapon now.
H (£ _r &0 §F 4 0 B F |
B DEFT F.s02r Cmitace L et

[ Foer T Jraoe ™ o ohilmatien: oo 1ap pare
| T
B Avomess_

R 0o ers

144

Now is the Time
for you to get into

DRAFTING

earn At Home From A !n?
‘l.'lrnh tndn wmﬁn%furcnmbmvt e feld
for EN is bigger than ever| Gek

into a hm or job with ioore pay and fas-
cinating, pleasant work, 1 will train yox
st your home in your spare time until yom
are holding & better ]in-rmn position as
Deaftsman, My practical training in draft=
ing mlso inclodes & working course in Indos=
trial Designing valushle on new products,

s Tl T
:‘Iinﬁﬁferz. ‘F‘I}mq for full uamm-d de=

tails and hooklet, Give your
Engineer Bobe, Blv, A33T, l.1w1.rrlllh il

nusnms FROM 1 BLADE

AMAZING NEW
B I.ﬂ DE SHA HPEHER_

Snce —funilshod Hre
with course,

hlade 2 - T
Weizhs I'F‘*'lllr cest. W ILL I

SEHI] Hﬂ MDH'I:"I"

RAZOIRL
gmooth, velvel sk I
ywiiiiF dodine, Harry -| Ifr

E20 Morth Michigan .ﬁunu-.

¥8 N E
mrs |£.’¢.v.'.-lljil'-l.|.. nivd ¥

RAZOROLL COMPANY

Dept. D06, Chicago, Winols

AT HODMIE. I l|'r||.|rl-'lr||-|_|ll riginal gy
tem of Instruction y 1 LE@eT) Ve Y ikl il
|II WATCH RE ﬂ.lHING TRAD AT
HOME, I* [ for & v.:,
I

13 | ','

i i 1t -] |||l I'\. e I'|1r
'A'I\.run:.ln !ul:hvn-nl -nl Watch Hnnairing
524 E. Masnn S-I MILWAUHEE Wis,

|| 5 WAR BONDS ~ STAMPS
LOW A5

LECTRICL EnGineerive B 13

"ELECTRICAL ENOGINEERING, Got good grasy of wide elee.
teical feld. Madern. Very undersiandable. Theof¥ made easy,
ﬂll.nln EHEIHEERING |3 Ao et i vl § d

Git ‘I"uur
Share of

»  Weils oy

THE TAMOL YN SCHOOL OF PENMANSHIP
X441 Riibgs Buiildding, Hanias Cily, M.

pRL
muitnbiln (or alsded

Hakers make good money! Mow Tth Industry in wagesl
de.-:r.p:: apirgis], Mew e . l:xlr"r‘

||.1||fa. _u.u e CFLTON § sehinal flnun

i L i 1

Matloral I:.;k
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MA.YBE: you've learned that only with proper
training can you hope to get ahead on your job—
maybe you've often said, “Some day I'll take an I, C. S.
Course, and really amount to something ! "—but because
of the war, you've decided to put it off. Don’t do it!

If you're drafted, you'll be encouraged to continue
your I. C. S. studies—for the U, S. Army, like business
and industry, needs trained men—and pays them well!
Furthermore, you will have real training by the time
the war is won, and you'll be ready to step into a bigger,
better paying job than you have now.

Figure it out for yourself — training pays in peace-
time or warlime, in Army or civilian life, Mail this
coupon right now for information on low-cost 1. C. 5.
Courses in your line of work,

e

SPECIAL

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

FOR MEMBERS
HELPING TO TRAIN AMERICANS FOR VICTORY OF THE

ARMED FORCES
BOX 5&&4-J, SCRANTON, PENNA. *
Without cost or ohligation, please send me booklet and full particulars about
the course fefore which | have marked X: )
TECHNICAL AND INDUSTRIAL COURSES i :
3 Air Brake O Contracting and Bulldicg [0 Manngement of Inventions v} -q_l-“-"-:":" E‘;'?ME”‘
0 Air Conditioning O Cotion Masulseturing [F Mariae Engpoes [m| “"“"'-J o hf ol
O Alrplane Dirsfring [ Diewel Engines [ Mechanieal Drafting O Bhig Lt o o
[ Architecturnl Dirafting [ Elsetrieal Irafting [] Mechnnical Engineering rotipatias U Shop Fracce
O Architectass 0O Eleetrieal Enginesring O Mine Foremsn i O deaan h'"-f‘"" 0O Steam Enginea
Ll Aute Engins Tuns-up [ Elesterelan [ Mavigation O Patternmaking O Stenm Fitting
O Aute Trclisicinn O Eleetrical Maintenance L1 Plastica [ Plumbing O struetural Lirafting
[ Avintion O Avistion Meshanis O Foundryman [0 Hesting 0 Public Works Enginesring O Structural Engincesing
[} Blueprint Resding O Haat Treatinent of Metals O Pelp and Papsr Making O Surveying and Mapping
O Bailermaking O Highway Enginvering 0 Radia, Cleneral O Tolegraphy [0 Telophony
[ Briclgs Enginsering [ House Planning O Radio Operating [] Textile THaigning )
O Chemistry [ Coal Mining O Ineluntrial Motallurgy Ll Rasdio Secvicing O Toolmaking [ Toal Dealgn
O Civll Engineering O Lacomative Engineer O R. It Beetlan Forsmnan O Weliling, s and Eleatrio
O Conerete Engineering O Machinist O Inspectar 0 K. K. HSignalman [ Refrigeration 0 Woolen Manufaeturing
: < BUSINESS COURSES il
O Acconnting 0 Adwvertising O Callege Preparatory [I"First Yoar College O Railway Postal Clerk
[} Bookkseping [} Commereial [] Foremanship O Frensh O Baleasnanahbip <
O Buainemss Correapandenss O Commerslal THusteating O G Enagliah [0 Beeratarisl ; - ﬁn_n.m-h
[J Busineas AManagement [ et Arcounting 1 High Behood [ dhoweard and Sign Lettering
O Cartopndag [ Civil Service O C. I Acconnting O Managing Mon at Work O Tralfie Matagoment
3 HOME ECONOMICS COURBES A
O Advanced Dressmaking O Home Diressmnking [ Tea Room and Cofeteris
O Fousdn nnd Conkcory O Professional Dressmnking and Designing Management, Cntering
s 11, T —— S s i e e T s e L e e b s 8 AP s 1 (ORRNNNNE 1. |- | J .. | PTPRTORR, 7 . iy e
LA PP S VI—— P ————— . | i seenmaniaaiisisa s PREREE . Pourli Tao
Canodion residents pend eoupon o Imternational Corresprndence Schools Camadion, Lésvited, Mertresl, Canoda
Britieh restdenta sgend cougon fo [, €. 8, 71 Kingeeay, Lendon, W, ©. 2, Esplond
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DRRPTSMEN

— Industry ia elamoring for
more draftemen for tho

Jjob can't start until plans are
drawrn. Buildinga, airplanes, machines,
51-"1!.. tanks, bridges, a1l start on the drafi-
ing board, sa it's no wonder that wvery good droftsmon
has o fine lobh. Yee, more deaftemen are necded NOW. The
pay is gnod and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare hours into money, Be s deaftsman,
the connecting link beiween f mechanic and an ongineer.
Enjoy the wondorful opportunities for promotion thot sxist
now. Mo exporience or nrtistie talent ie needed,. ¥on don't
hiva Lo leave your present joh while lenroing. Use spere time.

S S NN N N N NN - — -

Ameriean School, Depl DDAAS, Draxel Ave. st SBib S, Chizaga, MIL
Gentlemon: Bend me FREE Information coverlng special traln-

ing in suljects ehecked below, No obligatlon on my part

O Drafting and Deslin O Electrical Englnecring

for Mon and Women O Mesel Enginecring
0 Gost Accounting for O High Schoeol Courss

Manufncturing O Plastics
O Architecture and Building O Mechanleal Engineering
[ Automotive Engineering [ Aviation O Radio
O Business Managoment L Shipbuilding

Naome o Ihlind thiabif
Address..

Profitable
Profession

in 90 Days at Home

Hundreds of men and women of all ages 18-50 make $10.00 to
20,00 in o singde day giving selentific Swedish Massage and
lydro-Therapy  treatmentis, There §8 a  big demand  from
Tespitals, Sanitariume, Clube, Doctors and privite patients as
well as vpportunities for establishing your own offies,

Learn this Interesting money-making profossion in your own home
by mall, through our home  sigdy  coutan, Same  instructore
as in our NATIONALLY ENOWN resident gchool, A diploena
ig awarded upon completion of the course. Course can be ouwn-
pleted §n 3 1o 4 monthas, High School trafning =
ol mecetsary., Many earn big money while learn-
ing, The Arm¥ and Navy oGeed hundeeds of men
wpd women trained o Massage and Fhyelatherapy.

Anatomy Charts & Booklet FREE

Enrodl new and we will Includa unlform econi.
medienl dictionary. patented reducing roller and
Hyilro-Therapy aupplies without extra cost. The
reducing course alone may be worth many tlmes
e modest tiition fea,

Zend coupon now for Anatomy Charls and booklei
of photegraphs amd letters from soecessful grad-
wates. Thess will all be senl postpaid—FREE.
o o o
THE Callege of Swedish Massage

Dept. AG4—I00 E. Dhia St, Chicage
You may gend me FREE amd pesipald,
ecninining photopraplies and ledters from  gradesies,
detnils af your ciffer.

Kama ...
Adilress - . -

Anatomy Charta, booklet
amd completo

atate........
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How YOU
and your .22 can
“Go to War”

{See Inside Back Cover)

Today, 108 % In war work. In normal times, manu-
facturars of 22 cal. RIFLES, SHOTGUMNS, TELE-
SCOPE SIGHTS, TARGD GUNS & EQUIPMENT

SUPREME PUBLICATIONS * 3, Jcteran st

DEGREE IN
2?’ MDHTHS

ENGINEERIHG

Couraes |

il Al
INDIANA 00 -rl.l-(
TECHHICAL
COLLEGE

563 E. Wﬂ!-hlm..tnﬂ Bivi.,

Ft. Wayne,

STAMMER?

This new 128-page boak, "*Btammering,
Itz Cause and Correetion,' desceibes the
Bogua Upit Metbod for p{:l:unl.l.m:. COTTRC—
tion of stammering and stuttering—sue-
ciaslul for 42 years, Froo—mn obligodien
Benjamin N. Bogue, Dept. 1801, Cirels
Tower, Indionapoliss Imd,

FIBRE ARMS AND LEGS!’
Light, eorrecily fitted, sitrong and com-
fortable. Natoral appenrnnce,
Brages for all deformities.
Scientific desigm. Fair Terms.
GI0-3rd Av. 8., Minmeapolis, Minmn.

Short-Cut Mathematics

COMBINED W !.-Th
Practical Mechanics Simolitied

NEW 2-in-1_reading course! Now you can lexrn the —
speedy, :lrr..pl.dlrd gystem of calculation used h'|.' dralts. G5
e, cAgineefs, ACCoURLants, masler mandi” on the

stage. Learn easy way o maltiply 4 figares by 4 Be.
wres withool waing ofd-fashioned |1|l.||t|p|u::|l!u:|n nidd
Bong columins of figuses this lightning shert-cut method, :

Learn horsepower, dade role, micrometer, logarithma, woond
measure, grarzles, eic. eic. Large dlustrated volums e

je with answers, enly $1 posipasd. Sabhdsction o FrﬂuM‘l:
Amaze friends with your snagic:like mesial powers .-
Complete details . .. mail coupon TODAY]

| NELSON €0, 500 Sherman St Dept. F-300,Chicago :

|| Prease send iree detads abous MCHIH.MW
|_ Practical Mechanics Semplified.” Mo obisgation.

Ind,

BUGHSTEIN-MEDCALF

| I o o o s i it - - |

P S O M a0 0 IS i Eag i, Hil 0 | '

%
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St 1 fm sorry l cant
SAID: o you Yomiphi s

Buste el { i cxpamad e seen
THOUGHT :  out with sucha

 SKINNY WEAKLING! |

b
‘.------- ------------“‘-"
s &

“'{‘*'--'-.:. LSO
O YOU ever get the "brush-off''?. Do girls ever tell YOU
“they have a headache''—and then the headache turns out to
be another date? Well—girls just seem to prefer going out with
a husky, muscular HE-MAN! And if you want to start building
a HE-MAN's body for YOURSELF, just listen!

Give Me Just 15 Minutes a Day—and I'll
. PROVE | Can Make YOU a NEW MAN!

I CAN show you dozens of pictures “ Dynamic m%
of skinny, scrawny weaklings thatr  Tengion"

- v h:lpc:; to become brawny, big-  unconsciously during the day—walk-

|| ‘muscled supermen! I'll show you a  ing, bending over, while sicting down,

N picture of myself ac 17—a spider-  resting—to build muscle and vicalicy!

]-::g ed, sparrow-chested specimen— = You'll be using the muscle-power you

and then compare it with this picture  have NOW to build the muscle-power
of me today! Whae I did for those  you want to have!

other men—and for myself—let me
PROVE I can do for YOU, too! SEND FORR. FREE RODN

I can begin showing you RESULTS ~_ Send coupon below for my big, 48-

the very first week. REAL resules, ge illustrated book, “'Everlasting

MUSCLE-results. You'll so0on have u:ﬁ?u:ﬂies:rﬂﬁimtm:

INCHES of werful muscle alon bBook | tell you what

your arms. Broad, powerful shoul- ° Dwmami Teuion™ can do,
ders. Husky chest. Strong, muscle-  1spHow " 7

5 4 liwrimy O0F
ridged back and stomach—legs lithe  of what It ba chovifow achers.!
and springy. I'll give you a firm, visc-  Send coupon taday?, Adddress
CHARLES like grip. I'll ﬁ_ll your 'W]:ID’I.‘; SYSIEM AT AS Dee. 8%, 115 East
ATLAS  °° full of new vigor and virality that  230d Soreer, New Tork, N. 7.

ou won't even KNOW YOUR-

i CHARLES ATLAS, Dept. 86

ﬁ.‘cﬁl}“;ﬁ, L 115 East 23rd Strest, Mew York, N. Y.

of \Charles How Can | Do It? I wane the proof that your system of
Aths, holder ; : A "*Dhymamic Tenston” will help make a New
u{t;h% tiltdtr.-. In just 15 minures a day, righe M;nblpf me—f 'w:j:rvaia healt yéitduir body
b orld’s an g muscudar development. me your
Yiost Berfene: o oul XTI TOOM,: Ty e free bock, " Everlasting Eealth and Strenpeh.™
Iy, Developed of ““Dynamic Tewsion"" will starc

Man.” molding your body into rugged Mame

health and strength. " Dynareic (Please print or wrire plainly)
Tenrion'" is nature's own body- Address

i building system. Mo apparatus, '

b or artificial muscle-makers. O o D e g e
Before ll:mg }’DIJ'” be using 0 Check here if under 18 for Bookiet A
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Know Electricity as Experts
Know It—and Get an Expert's Pay!

What aboit yourF liture?” Whia i safe today? Birely nof the mian
who |8 eontented (o stand stllll Know your Job thofoughly—pre-
E:ﬁ yoursell for jobs ahead. To do just this thousands of men

The Croft Library of
Practical Electricity

The Cemlt Lihrary b5 o commplets slecirien] sdeestor. It b lousded on pesclicr—a

20 pamrw ol slirg- e wigariancd —ou work an Ik b astuslly dome. I8 bn jmemaned lrnm
power b eover wiih the mind of hard-hesedsl [ects vow wenk  Wreiiss hp: 1J||.
bllﬂmlﬂ eni sy umed wiw it yei s mwnd, 8o thoreueh, thai 1§ s the

ol S00H highly paid sleagrisl workes and & wars,  Crolt s you 1.I-| l..lull
Yom neml o Baoe ahuoi meqnrs, EENGTAIGTS & el ool nulalofe.  Erahslarae.,
cirauiis, switshbgarnda, distribstion systeme—elecitirnl machinery of &very
wiring flor Light snd power- —wiring of Hnbsbed hvhudl.hﬂ—uhdiritibﬂl miell Emusnbel
reniirwienis <l uminalion ln e every plusr—the most faproved methods of l.li
Bl mum nnd lnmp eleia, ste.—how (o do § b, from pl L 1o

No money down — easy payments
F#l in mod il Ihll N%I.uhd mnd 'l'l will mEnd you ihe entive sek of v vel

al. Wa taks nll i riak—ou ssrume Bo obdipe-
Numh L Ihlbﬁuh-.-hd 00 b gem daye snil the balsncs sl Lhe rais

of BL00 s wontk.  Band 1k canpon KOW and ses Ehe bookas Jog yousesll.

s o -

1
i EXAMINATION COUPON -
| mcGRAW-HILL BOOK CO., 330 W. 42nd St, Mew York |
]
L] rue [FT] hlf“ H-hlh-ll-dlh of approval ihe Crall Libeary of Pra gl
] By, 7 vols. I sstistustory 1 =il seod you 33.00 in 10 daye s $3.00 |
meathly until (ke peice of 31600 f paid. 11 sl waned. 1 % ™ i bosis
: posigaid. (Te Insure prempt shlpment wells slalinly lnl'.lllllllnn.: :
Nama. . N R
b fems l.d.d.ru- 1
b City and Aata. .. .
| Poition... I
i P 1

Osic BUILDING BODKS

SHIPPED

FREE ror

EXAMINATION

Learn to draw plane, eslimate, be a live-wire huilder, do remodel-
ing; take contracting jobe, These 2 irnmr,lrnl. profusely illustrpted
bocka cover aubjectis that will help yon to get more work a
msnkn mors monoy, Architectural design nnd drowing, estimating,
ateal square, roof framing, construction, painting and decorating,
henting, nir-conditioning, concrete forma and many other sube
Jects mre included.

BETTER JOBS — BETTER PAY

Keep busy now at good pay, nnd be prepared E D lT l u N
for alter-war ballding boom. Big opportunities  These books are
are alwaye for MEN WHD ENOW HOW. Tht'm. thir most up-tae-

UP-TO-DATE

books By "HB quick, easily understood training ﬁéﬁ%ﬂm‘::ﬁ}:‘
and ha . permanent reference information  jjshed on Uhese

that helns mnlve building problema, many subjects,
Coupon Brings Nine Books FREE For Examination

AMERICAN TECHMICAL SOCIETY vocational Publishers since 1888
Dept. OALD, Grenel afi SHth Strect, Chicage, inaks

'!r'uu inay ahip s Lhe 1Tp-to- Daie sdidsn of your hln-hl;r”'ukn ].I-ul]dlrul Estlsmatineg,

ciing” without any obiicatien o 5 Au. Livery charees

unl and il hilly matisfied in dmn dave, T ndl -.\! yuu | = IEI whil .n.r Lhai saly

Iil n meonth, sutil ghe totad price of nnly E=0H0 is puill. T am pot oblignted in asy
n.- ‘wabive | bvup tha Boks

Name.
Aididreas

Tlasse attash » beties sinking your nee, seeupntion, employer’s name amd address,
uut bt of &t least ond blisksess inkh as 4 Felerancs.

Soy you aaw it in Popular Mechanica!
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Look to . .. WW

Be an AIRCRAFT INSTRUMENT TECHNICIAN

As an Aircrafr Instrument Technician you're needed NOW
LAND TOMORROW, No mater whar you're doing,
tl:ldn].r. L. dnn war plant «aoin Army or Navy ... you can
E{Pj?re for better service, rapid promotion and FOR YOUR
URE...through home study with America's aldese

and largest instrument school, Same texthooks as residenc
course, Write for derails.

Tids liwstrated folder rells
of opparirwiliss.

SEND FOR YOUR
COPY NOW
American School of
Aircraft Instruments

Diept. M
3903 Son Fernande
Rd., Glendale, Calif.

- -

American Schoel of Aircraft Instruments
Dept. M-, 3903 San Fernando Rd., Glendale, Calif.

Please send me illustrated folder on present and furure oppormun-
ities for Aircrafi Instrument Techmicians,

DY
i—d“FI;:r I'“']TO‘-H Tl
‘I.-.l| 1

Name Age
Addresi

Ciry Smve M-&

B

WRITE FOR FREE BOOKM showing how
CARNES ARTIFICIAL nrms, legs have PUT
THOUSANDSE BACK ON THE PAYHOLL.
Every limb made to it individos] smputa-
tion. World-wide recognition of merit sinee 19504,
BOOK SENT FREE—advise whether interested
in leg or arfm—eas obligation, send for [t now.

CARMNES ARTIFICIAL LIMB CORP.

Disalers and Mapressniavisss Bweryshers
O0E-G East 12th " Kansas City, Mo,

Yo CAN MAKE
MORE MONEY from POUL-

TRY. Whether you keep 10 bicds or ten
hundred, get latest sclentific methods
that avold losses, Increass profits, Our
famous aystom of Home Study Training

has helped thousands to success. Bxtra
profits from the start. FREE Catnlos:
deacribes courses, methods, servies.

Write taday to Dept.
MATIONAL POULTRY INSTITUTE Mm: Centar, H.'I'

Get this Handy ORIMI T E

Ohms Law Calculator!

=

i'igums Ohms, Watts,
Volts, Amperes—
Quickly, Easily!

Solves Ohm's
L with
ok seiling of t.ha
alidis, e iid res

slide rule huuw!edn
All walues are direct
reading. Secanles on two aldes
cover the range of currenta, roslai-
ances, wittnges nnd voliages commonly used In
Radio nnd Electrical Work. Size 43,% x 07,

Sond only .Iﬂc In coln to cover cost of handling.

OHMITE MFE. CO. 4931 Floumoy St, Chicage, N

POPULAR MECHANICS
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PRACTICAL ELECERICITY

————————— e
FOR MAIMTEM AMCE ENGIMEERS, ELECTAICIANE AND ALL TLECTAICAL WORMERS, PRICE fa4 @

ECTRIC YOUR OPPORTUNITY!

. ELECTRICAL ®
INFORMATION  “AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY,” endarsed by hundreds of
cxperienced workers, you too can profit by the personal owmnership of this good book, eon-
l" A taining the practicalinformation that every electrical man ean use. Clear—eoncise—explain-
HAH DY Fo RM ing the essential facts, figures and rules used in good general practice—and fully illustrated.
COVERING: 1440 PAGES A Practical, Quick,
ELECTRICAL ENERGCY Repdy Rolerence. Givea

MECHANICAL ENERGY
Current mm_Mafpem
%Lﬁ.gILEE'{'IG INDUCTION
A. G. Motors—ANcinators

ALTERNATOR
CONETRUCTION plained in plain lan-
Aruatare g guage and with dia-
e Fmﬂi grams. Subjects ar-
WIRING DIAGRAMS
Reverse Current Relays ranged progressively for
EE,H"-““EIEEPGW el the student, and com-.
eren nys
Undervoltage Rl plete index makea in- |
:?eutum E formation instantly
ELECTRIC POWER available to professional
U;I'“Nﬂ:’élﬁﬂlﬂ]: workera for ready refer-
Ctblnh;ljcirq ence. A time and money
ches—Electric gaver. A competent and
TRANSFORMERS
HOUSE WIRING dependable guide and

Diagram of Connecti
Muﬂ.m—c«nvmalT 3
FPower Factors

2600 ILLUS

complete instruction
and inside inlormation
on electrical subjects.
Every point clearly ex-

helping hand. Seoner or
later this handy book
will answer important

WATT-HOUR METERS AND
CONNECTIONS

Watt-Hour Rules

Meters and Instruments

Circuit Breakers—Fuses

Rbeostats and Starting Devices

STORAGE BATTERIES

Electrol

questions and help you
to handle efficiently all
kindn of electrical prob-
lems.

"AUDELE HANDY

yeis—Insulators
El.a:triuL?hl;ln BOOKE OF PRACTI-
ﬂ“%ﬁmcﬁﬂ&' CALELECTRICITY"
NEDN SIGNS in bringing a helping
Electro hand to hundreds of

Plntlnﬁ

RADIO PRINCIPLES

RADIO QUESTIONS AND
ANE RS

Fadio Tubea—Phote Electric Colln

Electric Cranea

POWER WIRING "

Subatations—Power Station Plans

Plant Management

workera and if you will
agres to examine it, the book will be gent to you
on approval for one week's examination. IF found O.K. .
to you, it can be paid for in 4 monthly payments of $1.00 cach.

If not satisfactory, book ie io be returned in one week.
AUTOMATIC TELEPHONE

Automatic Telephone Switchboards TO GET THIS ASSISTANCE FOR YOURSELF
Codea © 70 Telay Sytem and— $ 4 COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY

e of gl *

ELEVATORS AND :

CONTROLLERS PAY $I A ;
Blevator Wisiug and Operating ONLY ® MO. _ _ ASK 'l'o SEE I'l' | ., \
MARINE WIRING | L] .
ot s | Bt s

ONDIT i ELS HANDY BO A
Motion Pictures 1 ELECTRICITY (Price $4)on 7 Days' Free Trial. If 0.K.
Domestic Refrigeration B 1 will remit $1 in 7 days and $1 monthly until $4 is paid.
Oth I H

gﬂﬂ. ﬁ?&ﬁfnsﬂﬂ e [ | therwise I will return it.

mpi— nE culationa l
Soldering —Brazing
WELDING - Wi
Automobile it X-Baye

i F4
I{Lubc:lmnbl’l& Lighting Systems N | Address

Lein ]
rically Operated Tools |

Raady Refarancs Index " Oecupation— O
'H!a‘ AunEL l\ :ni.l 4’ W- nrﬂ s'h; "l- T' . Referance. = P. M.
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” aw SPRAYBERRY
RADIO TRﬂINING

T

TRAIN IN SPARE TIME
AT HOME OR AT CAMP...

The greatest OPPORTUNITY that ever existed in Radio is
1PBLL to you RIGHT NOW! Don't mies it! My practical Home

raining will fit you qu.ia.'ki{ for a profitable RHadio Hepair
business of your own . . . OR for a good-paying job in one of
the Nation's Iindio plants at work on equipment for planes,
tanks, ships, ete. . . . OR for higher rating and better payv if
vou enter the Army, Navy or Marines,

NO- PREVIOUS EXPERIENCE NEEDED

Bprayberry Training starts right at the beﬁl'!m’snx of Radio.
You can't get lost, My tested and proved methods will get each
subject meross to you in simple, understandsble style. Your
auecess s my full responsibility. You learn Aviation Radio,
Radio 2et Repair and Installation Work, Mobils Hadio (Auto=
Tank), Television, Frequeney Modulation, Bignal Tracing, ete.
You will be pre to ensh in ofn the coming great era of
ctronica and Electronic equipment,

READ WHAT THIS GRADUATE SAYS

“Salary Has Increased”’

“*Binee [ have finished your Radio trnining 1 had to enlarge
my Inboratory with additional eﬁuipment. a8 | howe all the
Radio repair work that I enn handle. My salary has increased
to 50 to 706 dollars a week. [ install transmitter equipment and
ihLthlI:' addressing systems. Money can not buy the training that

received through your Academy.” Ass Bouth, Fost Box 528,
Fi. Leavenworth, Kansas,

EARN WHILE YOU LEARN

Along with your Tralnlnﬁ. ru:-u will re-
celve my famows Business Hullders which
e bring you in 4 nlee proft shortly after
you begin Iny Course. Xo matter il you re-
maln & civillan or enter military service,
my Ruadlo Tru.ln.lni: will glve you the back-
ground and knowledge to cash In on the
marvelous foture thet lies abead,

EASY TO START . ..

Remembar |18 ol necesaary foro Sprny=-
berry stdent e have any ‘"!'I-'IEH.H axper]-
onee in the feld of Hoadle, You can mastor
thie Courss In your apars time. TEwill not D=
terfere In any way with your present dutles.

GET THE FACTS ABOUT MY
TRAINING—NON! TAKE THE FIRET
IMPORTANT STEP TOWARD THE
MONEV-WAKING FUTURE OF YOLTR
DREAMS, ALL FEATURES ARE
FULLY EXPLAINED IN MY BId,
ILLL-STIE..-!.TEIJ FHJ.-.E BOOK. WRITE
FOR IT AT ONCE,

B SR

iy,

1 1
| SPRAYBERRY ACADEMY OF RADIO 1
1 F. L. Sgrayberry, Prosident i
| BLO-F Univorsity Place, M. W. i
1 Washington, O, O. L
1 Plense rush my FREE copy of "HOW TO MAKE MONEY )
1 IN RADIG 1
1 1
U e Age. . . I
H P 0 T T R N B el
I 1
I ADATEEE + sv s vsvassssmnsasasaasassos dasosonnsnm 1
L] I
'ai e i
B ) in eneatone or pasts on penny postears) |
ail §
e e, —————————— - g

Always write yonr name and full addreas clearly when
Enswering advertisements,

20A

INTRODUCING-New Victory Model
“"‘HANDIWELD ELECTRIC~

HE;JBE B ETAILS

ONLY

LIGHT SOCKET

WVietery bdoxdel Hamdiweld

valts, AC. ar D.C, current samwe LS
other aro welders higher priced: gen-
eruics tremesbous heat o oweld sl
melals. Not o toy welder that usoes
ciarbons, but sctually IJIEI- 1-Lu:|1dnrl|
ooated rods—aizes 118 b

However, die Lo F"Elud‘ll.ldll .-: umemus
sanmly of 1 .':m" Fisla Baly BFE 8L
plied with the welder, (fenmitoed
Hepnirs fenders,

ris. @ie.

Itiluliwﬂr.i anywhers o i, oper
e riEht from light soeckel.  Tow'll
find & thaussmd uses for this welder =
prowial vour jsome, garago, works
Bl Lep In garages, factories.
reppir shops. tin shops: mechanics,
inventors, nlumbers. (armers, ete.
Orbor 5 ""Vietory Model™ Handiweld now.

‘E’n “u Hn"“ We'll rush one to you with rods,

gmrEles.  operating  Instructions,
and 8]l necessary pacts with Lhe exceplion of = I.ur..;:- inr
amil n Emall plece of extension cord: [hese most every-:
i has. Fuy postman on L85 plus m Tew Hnm- :p-u:l-ze
delighted return Vieta cabil Handiweld in 5 froan  recelpt
mnd money padd for 1L owill De refinded promptly. ItUﬁll VOur order Low,

KUMFY PRODUCTE IMG., Depi. P-202, Cincinnati, Ohio.

1T nok

STUDY AT HOME

With A Chartered Educational Institution

Mechanical,
1s

Cournes in ENGINEERING . Civil,

Derafiing,
g 1

00 illusbra b, Al dor U'Ifc!
Simd name and address for free detaila,
RAYE BURNS SCHOOL, Dept. M, Box 1298, CLEVELAND, OMIO

BAYE BUENS will fessh you HOW 1 CHEATE ORIGINAL
CARTOONE ot homs that vou may BELLI » cantaine s ss
I6 beddotin asd @it

MACHINIST TRAD

LEAR N TOOL & DIE MAKING

In completely lq‘lln-sl-d Shops.  Also short, special
‘*‘ Shop cowrsos for essentlal War [obs. Learm on
actual Shop work. For FREE BOOK; write Dep't PM-6,
ALLIED SCAEW MACHINE CO. (Scheoal Div.) 609 W, Lake, Chicago, 1L

Awaken Your Hidden Powers!
You are liiéﬂ:h'?rﬂ!iht...kll‘ﬂ how to re-

Iman® Foitr imimsd foreas Fond¥ — practral
-r-aru in I!-nl]-! r-!l'ﬂh

.Entll.
'IIEI.I-M! &H‘ %ﬂﬁ DI:%E;E.I-;:I' -Ll.ull.'!l

WE MEND MEMN BY AUTO-MATIC

Fiepe - JITE ARMS & LEGS m

With Soft Adjustable COMFORT SOCKETS.  Gash of Terma
TRUSSES, BRACES, 50X, BUFFORTS. Give Full Details.

WORMAN CO., 31I-P, THIRD AV. S0. MINNEAPOLIS, MINN. U.S.A.
SEE MILES AWAY!

3:POWER TELESCOPE

ships; watching sporilng events,
people, birds, sto. Genuine block, lifetim l.llnH-HL tubes with
sejentific sround 33 mm. lens and metal eve pleces! Enlargos avery-
thing & times saee! Lrings objecils 3 Emes closer; slmple, easy (o e,
20 DAY FREE TRIAL OFFER

Try for 20 days al eiir riek] Retgrm for fefusd 1 net completely aatie-
fieid. SEND WO MONEY. -J'mt hmr nﬂ-ﬂ'l'rn:'u- F2. 10 plus fow cenis poast-
g\e. Dan't walt—nroduction of felescopes may be cortailed ns §8 has
o binoculnrs, vnnun TEL[IGHFI D, 7769 5 MHALSTED,
UIF'L R-318, CHICAGO.

POPULAR MECHANICS

Perfect for spotting planes,



In War and

Your country—in fact the whole civilized

—these new ideas, YOUR IDEAS, must lead not only to victory in war but to
prosperity in the peace which will inevitably follow. TIME MARCHES ON—to-
doy's inventions arc tomorrow’s craftsmanship, ond post-war prosperity ard re-

adjustment will demand the creation of
win recognition—perhaps wealth—for y
march with it—or it posses you by

Peace Is Coming

Factories now converted to War
Production for the duration are
already buying new inventions.
They must take up NEW IDEAS
in order to continue in business
when the war ends. That's the
time when new improved articles
will be rushed onto the market
and the lucky patent holders will
reap the profits,

“0“ IS THE TIME TO PATENT

YOUR INVENTION

No matter who you are, where you are
—no matter what wyour invention is,
NOW is the time to apply for a patent.
By delaying you may not only lose
your rights, but you may miss some
immediate opportunity of mak-
mg money. When a house is burn-
ing down, it's too late to get fire
inzurance, When a market al-
ready exists for your invention,
then it may he too late for you
to apply for a patent.

\'&

CLARENCE A.

in Peace |
world—is in crying need of new ideas "
-_4
e
4
thousands of simple things that will 'lgg:

TIME MARCHES ON ond you

A PATENT NOW MEANS
POST WAR PROFITS

Remember that you can sell your pat-
ent righis now, regardlesg whether or
not your invention ¢an be made and
marketed for the duration, because
manufacturers are buying patents to-
day in order to have new merchandise on the
market ns soomn as ]':r:--r:lt_'. reatrictions are re-
moved. Remember, too, o Patent poand for
17 vears. So get the FACTS by writing for our
free “Patent Guide”. Be safe — not sorryl

THIS 48-PAGE BOOKLET FREE

Our feea “Paiont Cuide” gives you
the Eaformstion you need to
bout proteciing Your In-
Send for your FREE
day. This step cosls vyou
lmrl lAgE, ¥ ! may be 1.:1.'\] to your
#g  Hemembere—in P t
rs ACTION is IMPORT.
5 can be costly, I
i in an envelope, or paste
it oA a penny |'|i.'r"1ra.rr] NOW to
CLARENCE A. OD'BRIEN &
HARVEY B. JACOBSON, Reg-
istered Patent Attorneys,
31-F Adams Bullding, Wash-
ingtan, D. C,

s

s
.

"anr

EOpY

D‘BRIEN

HARVEY B. JACOBSON

CLARENCE A. 0'BRIEN & HARVEY B. JACOBSON
Registered Patenl Altormoys before the U. 5. Patenl Odfice

31-F Adams Building, Washingiton, 0. C.
l jenge send e ¥aouae 4 .‘\-'I'-"'n:l-

vour  Epecially prepared ‘“Hecord of Iovontion®
This request does not obligate me.

I'I-.i'!'

b T NS T R L A LR LR B A R P L

[ R T R PR O PEEL Lt DL

| Plenns

-------------

+ write oF print plainly)

“Pntent Guide for the Inventor*
forr

Registered Patent Attorneys, Adams Bldg.,Wash.,D.C

1

JUNE, 1943
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Aircrarr
WORKER

Answers Your CQuestions.  Bvery

Mechanic & Adrcratt Worker she id
crwn this useful bock e
comcise, practical in
era, faca and figures rel:
miodern shop practice.

9 Sections=— 240 Pages—
Fully lHustrated —Covering
1—Aircraft Matesials, Termas, Parta.
a—DBlueprints, Wocking Drawings.
s—Mathematics, Hew to Figure.
4—Layout and PBending. s—Tools
and Machines, G—Riveting, Spot
Welding and Hints. 7—Fabrication,
Blacking, Angles, etc. B—Assembly,
Fuselige, Wing & Final—Howe toLUle
Tools. g—Tables & Data, Symboals,

& Navy Specibcations, etc.
oney back if noe OK. To get
this Jm':mn.:: for yourself mail eou-

pon
—— _uumsnn’mmw_..._____

AUDEL, Publishers, 49 West 23rd Street, New York

Mail AUDELS AIRCRAFT WORKER Price §1). i nthmtonr. 1 willl remit
51 on kts safe arvival, otherwise | wiil return the b

.. 10 go to College?
.. Or 1o enter a Frofessi’an"

5_ mdﬂ%{ﬁrﬂr %H'Eﬁﬂ”".qvuﬁﬂ u
eaching, o FLR0 LS L] ur
Opiometry, Embalmidng, Chirepody, i «Eﬂm 'i

.. Or get an Office Position?

et where, ¥a ctical Iy MTIST |!'I||"<I:| Hi u’h ‘-\-rhl'.n'.ll
11!1‘*1 Yol can o 1 ilified Tilgh T
s o SPARE tlme at X a3 your
permit. Equlvalent fy =i al Ares you for
cnllege, pn-—pnal‘v-n—] ompl  ox 5 . Andustry,
Standard texts furnished. Id for H 8. sibjects
Bliready l‘l'||||||h.|| Hingle sub |j Low tuition, cnsy

terme. American Stheal, Chicagn, et |a' V7 —endoraed by edus s
tors. Flolsh your high school edication NOW. Writs TODAY

High School Course

any Finish in 2 Years

B American School, Dept. HAAS, Droxel Ave. at EBth St., Chicago, IIL

= Centlemen: Eend me FREE Information covering spesial train-

B Ing in subjects cheeked below. No obligntion on my puart.
CHigh Schoal Course ODiesel Englneering

B ACost Accounting for ODrafting and Desldgn

| | Manufacturing for méon Wornen

B DArchitecture and Bullding OPlastics

g Oautomotive Engloecring OPrivate Secreta
OBusiness Management LMechanical Enlglnﬂrlni

I DEjectrical Enginecring I,-Ilvintiun.

B COElec, and Gas Refrigeration DOSalesmanship

§ Oalr Conditloning LS phuilding

1

| U — W

]

w Addrers .. ... e L2

Always write your mame and {fnll address l:lrlrlr when
pnswering advertisomonts.

22A

Enjoy the Delicious, Healthful
Substitute

COVEE

Used alone or mixed with Coffee,
COVEE is one of the most deli=
cioiis beveérigeés vou  havis ever
tasted. Made of the finest cereals
combined with pure mualt products-—scientifically roasted
to bring out its delightful aroma and Havor, $

If vour grocer doesn't have COVEE, send us 00
his mame and, ]llH.t to et you acquaintad with —
it, we'll send you a trial package of 5 pounds f.o.b.

fnr only. .. Cleveland

J. B. H:uB-IHSﬂN. 3746 Kelley Ave., Cleveland, Dhio

antlons—
g tor b o

.I|- Snm's  call
ors. Also f.hnw:. how to devalop  and
Nﬂ MONEY. On delivers .:n ot
peatage, Mofevy bhack If ¥t
WILFE '| FUMR, Iac., Dept. ]|

protoct

At Hdwe., Drug,;,
ocery and
10¢ Stores

] -.I-'L Bam for the

1k |||,.. |l""*- !nr

provision  raachines
tools, fixtures,
gauges, produce-
tion parts. Lab-
orutory resenrch
guarantecs BET-
TER BEynéera
Snws for wou

WORLDS

SYNCRO 22 SAWS

SYHCRO DEYICES, INC., 3255 Bermuda, Ferndale, Mi:higun}
POPULAR MECHANICS




MEN! Whether\'ﬁu are |0 orup 1050
Senve U ow% Bedl . it G

G000 WAR TINE J0B

WFTH A PEACE-F!ME Fﬁﬂﬁ?&'g

* ELEFTRIEIT’Y iz one of the mtimpmtmt
tactors in our war effort. Thousands of trained
Electricians are needed NOW. And after the
war, Electricity will continue to be tremendously
important] Why be satisfied with a narrow, no-
future war job when I make it 50 EASY to
Fﬂ!ﬂﬁﬂ! for il. ood war-time job with 8 REAL

EACE-TIME FUTURE?
FIRST

o warl [ I.ECTRICITYHR
Learr By Doirg ir 72 Weeks

e/

Get Into the fascinating, fast-prowing, well-paid field of

Electricity—n field that offers you opportunities and o
future—in good times or bad times—a field that is a
permanent necessity in war or peace. Here iz vour chance
to prepare yoursell for a lasting permanent future.

Here at Coyne, in 12 weeks, you can train for your Big

vou learn airplane fgnition, wind armatures, learn power plant
operation, do house and factory wiring, ete. Coyne training is
easy to learn. You “Learn-By-Doing'” in my great Shops.
Mot a correspondence course. You don't need previoua
experience or advanced education. You don't need much
money to get my training. I have many plans to help the
fellow who needs training but hasn't much money. Mail

Opportunity by working on real electrical machinery, Here  coupon for all the facts.

INSURE YOUR FUTURE! Sewud jfor Back!

Coyne hoa seen War and Peace—iimes of prosperity and times
of !"ullmln al ol '-n'num'rl Pruring all these times Coyvoe has tenined |
men for 'r joba. Coyne training in tested snd 'p:rnw.-n,
Mall coupon and lot me send you the big, free Coyne book |
and my complete story about how 1 hulp_rm.'l got the tralning |
¥ou need for a pood Electrical joby doees pot obligate
you. So act ot once. Just mail coupon.

“oresiaens” COYNE ELECTRICAL SCHOOL

Prasident
500 S. Paulina St. Dept. A3.T2 EIEE_ﬂ_I_I._I.I“IS

H., C, LEWIS, Presi
COYNE ELECTRICAL SCHOOL, Dept.
500 5. Poulina St.. Chicago, 1

Send me your Free Book umt -u:ll. me ahout your plans
E help me get o good war-time job with a peace-time

CET YOUR TRAINING
NOW ... PAY FOR
/T EATER !

Covne Training is EASY, PRACTICALI AZ-72

You LEARN EY DOING on real, actual

I_“:E'"H'IF- machinery and apparatus. Don't let

|
[
I
J oB lack of money stop you. You can get | future,
training first—then pay for it in casy |
SERVICE :I:[mm hily ?ﬁﬂﬁﬂgﬂ?f ter rﬂutirﬁunu; : - I o Y et Pt TRy ] e L S L
F YOl nec part= & WOT o niElp o
free h.? ‘;'-’1.1'._'?: with living expenses; I'l help you get it. : ADDRESS. 0uusnsasanissisiitisniaiisianicianrasee
Groduates, | CITY e carersranssBTATE L 0ersrannnn

JUNE, 1942



MEN AND WOMEN!

r war work given you

" daszn't necs
¢ s-.Lrl.h have to he a con-
pll-_alu! technical mass of
machinery . . . most inven-
tions are the m:tu;rum th of
an “idea’” that somedone
had to dio something better, f::ﬂ;—
faster or cheaper. Its pos- &
gible that you've figured out t'
a padget...or nn improve
mient on & machine. .. that
will help someone Ao it
*gasier, faster, cheaper.”...

' \MAYBE YOU CAN!
CASH IN ON IT!!

The only difference between you amd a successful, money-
making inventor may be that he went ahead and D1D B0ME-
THING ABOUT IT! Most professional inventors turn their
Inventlone over to a relinhle Registored Fatenl Attorney
whose trained ataff 18 equipped to seeure o strong patent for
the inventor with the greatest possible speed and at a mini-
mum of expense. When you hold a patent yon have the
right to exelude others from making, using or selling your
invention for a pericd of 17. yenrs . . . which means that oo
one can ¢ash in on your invention without your permission,
no manufacturer can make money on it withont hufins.' yaur
poatent or paying you a satisfactory royalty unless he wishes
to rlsk a suit in court. Furthermaore, most manafactarers
refuze to consider an invention for commercialization unless
the inventor has first filed for his patent. Don't let the fact
that it may be a simple invention bother you . . . remember
the paper clip, nothing but o twisted wire . but today,
It is an almost indispensable piece of office. Equmnmnt

NEARLY A HALF-CENTURY of
Patent Experience--At your Service!

NOW is the time to use your initietive! Your first
step, 1.-.||.|.|:'|1 eosts you nothing and doesn't obligate
you . - . I8 to write TODAY . . . right now . . . for
oir two hig books, 64 pajges of facis and Informn-
tion, which tell just how Lo go ahout getting o pate
wiml; how to market it
what kind of sketch or
manlel is needed: how to
miaka & proper disclosiire;
116 mechanical move-
mwnta: ete, [ You wail
to enah [n onyoeor Invens-

tion? It's UP TO YOL!

VIicTomR J.

EvaNs ¢
DHerdon 1. Gooms 1

REGISTERED PATENT ATTORNEYS |

MAIN OFFICE: 730-G MERLIN BLDG. .
WASHINGTON, D. C.
. Please send me your bersks, ""Patent Protection® and “How I

I 10 Bell an lovention™ 1'.JI'.'I||.'|1.|.t. oust or obligntion l

'}:AHE ................. Shre A P I
ADDRESS .....c00s8ss R e B e o I
CITY AND STATE. + . cscvsscccsssasnsnss P,

L--------------J
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Don’t Wreck Your Future!

1O

Protects You Against

SICKNESS-ACCIDENT
HOSPITALIZATION

How easily your plans for the future can be=
come shattered—poszsibly gone forever! Should
misforiune strike. be prepared! New 3 in 1 in-
surance ]J-'}l:cs Eives you TRIFLE nr
11) Sickness (2) Accldent (3) Hospitall
The old, rtl!.slbl.e George Rogers Clark Cuada]t:r
Company offers you this new kind of polley—
even covers common sicknesses and ordinary
nocldents. Benefits are pald from the FIRST
DAY. It provides 2S5000,00 accumulated cash
bonefits for aceidental death. /8 up Lo
150,000 monthly for accldent disability, 100,00
A month for slekness disability, &87.50 each day
for Hespital expenses, Other liberal beneflts —
all for only $1.00 a month. No agents —no
red tape — no medical examination, Write todayl
GEORGE ROGERS CLARK CASUALTY CO.
Dept. F-20 = Reckiord, Il

[4:5%1500] REAL ENGINE VALUE

The G.H.Q. iz a miniature gasoline rng:l:nu
that really operates, Owver 15,000 sold in the
lust year. 1/5 H.P, '-".‘Ah::‘rlil:"m with flywheel
(or propeller), fuel, aceessories and full i |:na
structions. ]:'1.I.I|J." bench tested and ready

run, For boats, planes, midget cars, eto. nd
only #1. D‘J—bii#‘:ped Colleet C.O. 1), apme
day. Bend 250 Catalog of hundreds of
]mtby:trrtm Rough Castings Set, including

hlueprints, anly $6_05.

GHQ MOTORS, Dent. BT, 40 East 21 St., New York, N. Y-

pavaton, Hecln Hame Eh:lmr

PROTECT valuable toals from |]'|-|-E‘\'Eﬂ; and
tool  borrowers! Elecira  Etoher RURNS
YEUF name, any design, manenily  on
toaln, |nu:mlllv1|1.n. dog Jlﬂ-. WTHEIII.
Easgy! Simple as writing with .j‘l
ell.” Rush order today—supply Ilmlm B0
mare when these are gonel SEND
MONEY! Fay postman §1.00 1=-I1.rs lr'w
cents postage on delive
money hack I-l lml
Eicher,Dept. N-500

rrp;hlml. llulru
l.rldirlkl t:ln:lumtlll.‘! f

EHﬁIHEEH:IHE broadeasting, avi-
wiiomn liew raclln, un-ldrfi

RA DI 0 muring nmi Joras Ieluranhr T
thoroughly.

48  weeks' mgch
ing eourse squlvalent to thres years' col u radio work. ool
eatablished 18574, All expenses low, Catalog

The Dodge Institute, Dept. D, Ualp.nrnlm, ind.

and Peagy -Pal
I-En% GARDEN TRACTORS

1 to & H. P. Circulars on request, War limits pro-
duction . . « We have repaird for all SHAW trectors sold
in our 3% years in business. Write for Four needsa.

BUILD YOUR OWN GARDEN OR 2.
FARM TRACTOR —:1.00bringseither %=

set of plang, postpaid, telling how to bhuild
tractor chiefly from old auto parts. Will plow, 1
oultivate, haul, ete., Handy man can also . . « HP

BUILD RIDING TRACTOR IN OMNE DAY
by using old auto parts, powered by & H. P. Briggs and Stration
or ather engines, larger or smaller,

SEND SLﬂﬂ for Garden or Farm Tractor Plans (State which
wanted) and we will inclode, free on reguest, plan to BUILD
RIDING TRACTOR IN ONE DAY. Money Back Guoarantes ! 1]

SHAW MFG. COD., 4506 Front 5t., Galesburg, Kansas

686-G Mo. d4th Sk, Columbus, O0.; SE13-G Magnolia Ave., Chicage, Hll.
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FREE 7-DAY OFFER!

AUTO MECHANICS..

FLEET OWNERS...SERVICE STATIONS...REPAIR SHOPS

NOW REPAIR ANY MAKE CAR

Save Repair Time-Handle
More Jobs—Make More Money!

ERE, in ene BIG 600-page
volume, are the repair
facts you need to know about
ANY make car that comes in-
to your shop—whether it's &
1942 or an B-year-old jalopy!
Nearly 200,000 quick-indexed
“how-to-do-it" service and re-
pair facts; tune-up and ad-
justment data; teblez of mea-
surements, specifications,
clearances; overhauling and
replacement joba. All written
in clear, step-hy-atep lang-
uage, It's a BIG Em::rk. aize 8%
x 11 inches and ILLUSTRAT-
ED with more than 1000 cut-
away photos, diagrams, draw-
ings that make every instruc-
tion easy as A-B-C!

MoToR"s FACTORY SHOP
MANUAL—compiled by the edit=
ors and engineera of MoToR,
Ameriea’s leading mutomotivae
business magazine—is the ONE
book you need to help keep Amer-
ica's cars rolling today, for vital
business or emergency services.
And now we're willing to let vou
examine it FREE, at our risk]

Just Like 150 Official
Manuals All in One Book!

MoToR's FACTORY SHOP
MANUAL eontaina all the essen-
tial information from manufac-
turers’ own shop procedure man-

SEND.NO MONEY

MoToR’s Famous FACTORY SHOP MANUAL Gives You
ALL Basic Service, Repair, Tune-Up, Adjustment,
Replacement Facts on Every Car Built Since 1935!

ualzs, published by them for the
exciusive use of thelr dealers. But
instead of 150 different books to
look through, you have only OMNE!
Just look up the job, the model,
the make, and go to work! The
quick index gives you the page
and the job imatantly, The clear
instructions and detailed pictures
give you the “dope™ you want at
onco—right at your fingertips.
And the book itself is specially
bhound so that it lies open at any
page, for “working-while-you=
read!” The PARTIAL Table of
Contents shown here can only
give you an idean of all the jobs
this book covers—from wheels to
windshield wiper,

Thousands Now in Use!

This same shop guide is the one
used by the U. 8. Army, by trade
and technical schools all over the
eountry, and by auto servicemen
in nearly overy town in Ameriea,
The FACTORY SHOP MANUAL
can turn a pood mechanic into an
expert—and save even an expert
valuable time, trouble, and
maoney]

Right now—t{o see how this
book can help you get at each
job easier, do it better, and
finish wp with it fesfer—sond
the coupon below for a FREE
EXAMINATION of MoToR'a
FACTORY SHOP MANUAL,
You don't have to pay & nickel
if this examination doesn't
comvinee you that the manual
iz everything we say it Ial

TRY IT FIRST

When the postman brings your copy of the FACTORY SHOP
MANTAL, go over it yourself, carefully. Actually try it out on a
few extra-tough jobs. See for yourself how its quick index, ensy in-
structions, and clear pietures can save you time, trouble, money
=how the book can pay for itzelf the first few days vou use itl
And unless you're thoroughly satisfled with it, return the book in
T l:f.rw:s and pay nothing. For YOUR free examination m:upy—-nr::r:-:l

the coupon, without money, TODAY![ Address: MoTol Hook De-
Desk 16, 572 Madison Avenue, New York City,

partment,

JUNE, 1943

i
|
|
AT OUR RisK! |
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Pictured, Step-by-Step Instructions
Covering Every Car Built Since 1935:

Over 600 gez of officlal manufacturer's
shop dats F:d' every single make and model
of car on the read today,

Tune-Up: Specificatlons for testing com=
pression, lgnition, carburetion,

Complete carburetor text, charts, pictures,
eovering makes, iypes, part numbers, specifi=
catlons and adjusiments, all models; auto-
matie chokes, fuel pumps, gasoline gauges, ete,

Diagrams, complots instructions for check-
ing, overhauling, assembling all types of gen-
erator eontrals and starter eontrols; elutches,
brakes, aniversals, rear ends, steering gear,
wheel alignment. shock absorbers, alr cons
ditionimg, headlamps, etc.

Over 450 charts, tables, covering specificn-
tions, elearanees, etc., on all model cars, in-
cluding Tune-Up Chart; Valve Measurements;
Compression Pressure; Torgue Wrench ;
ings: Starting Motor; Engine Clearances:
Main and Rod Bearlng Journal Dimensions;
Cenerator; Cluteh, Brake: Front End: Lo-
brication and Capacity Chart, ete, Detailed,
pletored, Index data on Engines: Fuoel,
Cooling, Lubrication, and Eleetrical Systems;
Transmissions; Front Ends;, Knee Action]
Frea Wheel; ets '

Published by MoToR, the Leading Auto-
motive Business Magazine

MAIL COUFON FOR 7 DAY FREE TRIAL

MaToR Book Dept., Desk 16, 572 Madison Ave., New York, K. |

Rush to me at once MoToR's Factory Shop Manual.
If O.E., I will remit 31 in T days, and £l monthly
for 4 months, plus 35e dellvery charge with final
Fa}lmlmt (%535 in all). Otherwise T will return book
n 7 days, (Forelgn price, &7, cash with ocder).

ssamamn

B IOgeE | i R e s e

|:| SAVE 15c SHIFFING CHARGE! Check here
if you are enclosing payment (check or
money-order) WITH coupon. We will then pay lie
tage and packing costs, Same T-day relurn priv-
lege applies.

h—_—-——_---d
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GET
INTO

Thais

AVIATION

f RADIO

Learn at Hame Ma ny Make'30 aWeek

Don't walt for the Government
to FORCE you inlo essen

work. Start

NOW at this

COVERMMENT AP-
PROVED SCHOOL for

m::l the Coupsor ItTusg F,__.-f'" high-pay essential cmplioy-
book, “ ||| Y& 3 Bt dose ment e Aeronautical Engineer,
‘|'i|l l- Jobs Radlo effors, i

Government Liconsed Alrplans & Engine
Mechanic, Alrplane Assembly Machanic, A.|r~
plane Draftsman, No |:||a--'|m|-| expericnes n 2

i

hu'n. lh’IL carn Ltraln at home in spere timel
Many Baginners Make £5, 510
B Wook Extra In Spare Time

4. E. SMITH, Pres.
Hat"l. Radie Inst.

Thirre's protubly an opportunity Fight in i e
i 1o I'u-uhl' money  Axing o . B
; ,“""' 11 Five you the P e R I"'|"|r|lr|l_|"|||'. for ripid ndv ST L. INH'1'|'I Tnnn'r for eam-
“Am s business JEA "” ".;" s &f MN.TLT plete information statlng which of the slsove courses interests you most,
for -mak ] aliing -
gt g Fr LINCOLN AEROMAUTICAL INSTITUTE
e b * "

' ARLIE wilh 876 Aircraft Bullding Lincoln, Mebraska

mﬁillh‘ﬂ EIET o f_-L!f HLHH' -\-m-rl1 .
. . Avinbion and ————— -
Clione ek, Teisn £ Comnicitioge HUNTING and FISHING
e 41»;..-““! l1|:|| ig Mapufaciurers 1 “UNI'I G iz n monthly msgazine crammed
m‘l H fralned  Tad . This i - ¥ -
‘.Jl "‘ 1,..1... ;!:",‘i,,,,,, o T N full of hunting, fishing, eamping,
—_ DIIN' JI:IH'. afredds of clvilian Ba _ dofr mnd boating storics nnd pig=
el THE  COLEME MW 1o e i ISH[NG tures, invaluable information about
“H.RLL tealning h velope OF pEsbed on  pean L ,._._ guns, fshing tackle, game law
corlaisly oom L":;,'.,',’- i O choanges, best places to fish and
nl'ttr_u.-unmp. w in Hadio, lear hunt—eountless  idens thant will
nf (Nama e - <L ndd more fun to your davs afield,
am or = o
AFFA, Watlonal i :
ftadic Inst., Washington, I¥, C, Special Trial Offer

Send 26e in stamps or coin and
wae will send you Hunting & Fish-
ing for six months.

HUMNTING & FISHING
MAGAZIME

251 E_p_uri-mcn's Bldg., Boston, Maossachusetts

AIRCRAFT WELDING
ENGINEERING

O tatand bng

r----------------—-----

L. E. EMITH, Prosident, Dept. 3FPA
Mational Radio Institute, Washington, D. C.

Mall me FREE, without obligation, your @4-pagpe book, *"Win
Rich Kewards In Relio."

BUMbE. v v s a s s s sas

=
1
&
-

]
1
1
1
I Mame. ... oovennasaananasssssssassnss
i
i
]

Befense  Industr ulH'ﬂr
Oppartunities (o
ing Technician
Oraftamen (1 weari,
and Arc Welding Ope
L By I

81 e
fd Dawen OFf A
i i riead,

MILWAUKEE SCHOOL OF ENGINEER ING
PM-643-N, Brosdway & E Stete, Milwauhes, Wis.

& 1f you are int
axies, hitches, anad « 0
us promptly, Complots house Bl
prints, $1.00. Write for free literoture.

HAMMER BLOW TOOL COMFANY, Dept. 106, WAUSAU, WIS,

GetiIn atthe Start—and Grow

Plasties iz a new industry which the nation's war

needs is foreing to quick maturity. Alrendy Plas-
ties are indizpensable in practically every nch
of the Serviee—Aireraft, Ordnange, Chemienl,

Marine, Signal Corps, ete. Opportunities T Nearly
everything, from homes to clothing, from gadgets
to tools, will be affected by Plastice.

Spare Time Training Mow Ready

The time to get started i3 mow., You can prepare
at home, in your spare time, to take your place
in an infant industry that even now is leaping
into prominence., A new, practical training plan
is mow ready to help you realize yoor ambitions
and build your future security. Act mow. Don't
delay. Mail this coupon today.

TAMERICAN SCHOOL, Degt. PAAS ‘
Drexel Ave. at 58th SL, Chicago, 1.

Bend me FREE information coverlng speclal training In

subjects checked below, No obligation on my part,

O Plastics 0O Cost Accounting

O Electrical En dﬁlnurlnl for Manufacturing

(] Dr-.l'l:ing and Design 0 Automotive Engineering
for Men and Womeon D Architecture & Buliding

O DHesel Enginecring O Shipbuilding

0O Mechanical Engineering 0 Business Management

O Aviation [0 Radio O High School Course

MONEY IN RABBITS — CAVIES

rn-.-| gt ol Im touch with other n:-:l-'ur'IF
i

WE BUY i put oy in oo

25+ for Boak l.'al:nlu Price Li
tion o the ANMERIE EMALL

BV

?rll.-r
1. ntalog &
mamples  af

Lk . =
ER!H]TE ©0., A-18, Onecs, Fla. =L

ER:I.FTEHA.HS MODEL CO. Dept. P-70, 239 N, 41s1 St

BUILD THESE PROJECTS
Fet gurden or Inwm, Easy toboild, Esey to sl Deteiled Bloe
prinie Wodal 133 Dhuteh Windsslll Soe; hlodsl (-89 Obd
il Lawn Figurs Fallafne—Fuabonses Gdrl,
D'.I‘::h P‘u'r Tulip @irl, Holland Fakr, 35 sach; sl 44—
1600, Catallog Il.|_rlLrJ.|Jr|‘ many models, ssad i, today.

Mibvaukee, Wis.

GENUINE U.S. BARGAINS

0. D. WOOL BLANKETS (USED) 5153
MeGLELLAN SADDLES (USED) . 5.95
U. 8. ARMY PUP TENTS (USED) . A.530
BOYE' BLUE WOOL DVERCOATS

(USED) SIZES 32 TD 38 . . .
Thousendsof Other Bargains in Military, Oudoor
& Sport Goods for Hunter, Farmer Scout Sead 10g
for 31-page catalog remorned with firet ordér.

A and N SUFPLY CO.

4720 LESTER ST. RICHMOND, VA,

POPULAR MECHANICS



MIDWEST
ror%aaéaoff

THE spur of production for the war needs of
our Armed Forces has resulted in tremendous
advances in the science of radio. New features
and sensational advanecements are even now
ready . . . waiting only for the resumption of
peacetime radio production.

Midwest, for 22 years recognized as a pioneer

MIDWEST IS NOW PRODUCING
100% FOR UNCLE SAM - -
When Victory Is Won . . . .
You'll Be Buying Your Midwest Radio
Direct From The Factory

SAVING 507 WILL BE AS
UP TO O POPULAR AS EVER

JUNE, 1943

in radio advancements, is keeping abreast
of today's rapid developments in radio engi-
neering. Plans are in the making . . . research
in the industry goes on unceasingly . . . so
that when the time comes that civilian
radios may again be produced, Midwest will

once more be “first ..4..__
FREE 3 =)

with the finest."
*OUR .« ||

— FOR A PJ.?EEE U
LIMITED -.
TIME ONLY ?Eaj';

HIS comprehensive 20-page
booklet on our Armed Forces
absolutely free if you send
104 Tor a U. 5. War Savings
Stamp. Just send 104 in coin
or postage stamps and your
booklet and War Savings
Stamp will be sent promptly.

OHIO

CINCINNATI,

2TA



HOW TO PROTECT, FINANCE
And SELL YOUR INVENTION

Our FREE BOOK and other literature available to our
cllents—pgives you complete details on how o Yrendy™
your iavention Elnr money-making, Tt tells you how oth-
eff did it—whn they went to for Ainance: ow they ar-
rangad partnerships—how they made contacts with man-
wlnoturers—how they diciated royolity arrongemente—
how  much mu:meg? they made—how you ecan find &
market. Dur new FREE BOOK discloses sources of quick
revenud if ¥our inavention is patentable and saleable with
profit possibilities.

THE FIRST STEP

'_I'ht first step in getting vour invention ready for market
is to make & dated record of it on our “Invention Record
Form. This Form properly filled oot nnd witnessed will
ke invalunble to you later In establishing the date of
your invention should need for such evidence ariee. We
will he glnd to send you our “Invention Record'™ amd
have it witnessed in this office when youa returm it wiih
disclosure of your deviee. This servioe eosts you nothing
—ind it immediately puta you on record az the origina-
tor of ¥our device.

Proteet Yonr Invention NOW!

Wa have many letterz in oor filles from maonofactorers
requenting inventiona. Today's demand for new deviess
is tremendous—added to by emergency needs. Protect
your Invention mow with o B Patent. By moting
'rlﬂl'l'ﬂJ-ilh' you may prevent another inventor getting In
ahead of you nt the Patent Offiee here in Washington.
The first atep la to make & sketch and description of your
invention on our “Invention Record,”™ have it witnessed
and mabl it to us We will then make a Search of the
1. B. Patent Offlce files to ascertnin whether we can get
patent protection for you, This is a step you
should make KNOW - —before another silepa
in ahead of you and walke away with a patent.

135-F Albes Bullding
‘Washington, D. C.

L LAY
Wreite or Print Nueme Clearly

L EW FREE Dok “*How To Profect. Finaooe and
. .:i“uﬂd'l';uﬂe;i:‘:#;ﬂﬁnn" and specially prepared “Invention Hevord'' .
.. form ot once. § understansd that this request does ot oldigale me. .
.\ﬂ.LiE ..... TR |
=ﬁ“ﬂﬂzﬂﬁ,‘ _____ . e B iEEaEssER TR EETE R LS B =
B crry..... e s BTATR e s pn v s s s 6 440 s | ]

Say wou saw il in Popular Mechanics!

* Holds

£ iy
reee e et

e e e

By United States

Marine Instructor
For
SELF DEFENSE
and
COUNTER ATTACK

Amnzing JITT JITSU MILITARY MANUAL
ancked from cover to cover with TOUGH
HOLDM, chokes, throws and ol saremin
ingstructions, GRAPHIC ILLUSTRATIOM!
[+] . B. MARIMES IN BAYOHMET BIS-
ARMING AND CLUB DEFENSE. A powers
fill defense and counler-Mtacrk SYRLEM CRsy
b lears. Makes sail eiph regardiess of vour size.
Rhows you how to handle rotes, even thaugh sreved
with your bare hands.  Every Police dfficer, Gua
e every man amnd woman should have this book.
Ideal for Service Menl

SEND NO MOMEY—Just send us your order and
pay postman 81,040 plus few cen

$ Lose dnll 1 bl dell v T u““-ldﬂ-:iﬂ'n-
[ il lar for BETHL el IveEry . 0 BN i
Post- el (i CRTrns j-l'umlql o i lhﬂ'].rr with nnllur. Arﬁ

pald  pow—prepare yoursell [of any EMErEENCY.
GCORDY PUBLISHERS, 58 E. 18tk 5t., Dapt. 65, Chicage, Il

Inventions Wanted
Patented or Unpatented

Inventions can now be safely sold without patent-
ing expense, If yvou have & practical, useful idea
for sale, either unpatented or patented, write
Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

il

Lomrn lpiw

8N codda by

Nuavy and
Pl

Leatheretta
Finish

to pomid mnd Fec
telegroph  mnd
Commmaeroe

it

¥ Al gl Tamous ler
Write for FREE BOOK.,
CANDLER SYSTEM COD.

Deat, 5-6G. Box B3R Denver, Colo.. U. & A

Cand

By=beri.

WANT a
ness profession  of Emr
own? Then ECOM A

DO YOU &5

FOOT CORRECTIONIST.
ki a8 EE0-2100 weeokly nfter a few woeks homs tralping—
nu‘t.hmndieal or chiropody—no further capital oeeded, Bo goods
to boy. 4Tth year. rite for free booklet.

§te henson System of Foot Correction
I8 Back Bay. Boston, Mass.

IFIl Send YOW
HIS FINE S5UIT—
b Tdn Wi L e i s b Pt

1 netad & reflable man s your w
ali-woo] DEMONETRATING SUIT—adveriise my famous Un
] clothing—and take ordess. Yo can make [ f]:.m In & day.

rmanent busi=

iy eemlaind over 100 guality fabelos. wll scpneal | wnl e,
umrgntesd. ¥ ou hesd pe e po of mviey. | Uppply averys
i ¥ Write today, telling abous yourssh— age,

R SRR LRI
STONKFIELD, 1300 W, Harrison, Dept. T-516, Chicsse
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FULLY ILLUSTRATED

A KEY TO
MODERN SHOP PRACTICE

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

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

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Calculations & Mathe-
matics for Machinists. 4—8hop Physies.
5—How to Use the Slide Rule.

ASK TO SEE IT!.

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS § THEO.AUDEL & CO., 49 West 23rd St., New York
Easy to read and understand—{flexible covers—Handy i Mail AUDELS MACHINISTS & TOOLMAK-
size 5 x 614 x 2—a ready reference that answers your ERS HANDY BOOK, FPrice $4 on 7 Days Free
Questions accurately. |l S e
TO GET THIS ASSISTANCE FOR 3 COMELETE 8 s

YOURSELF SIMPLY FILL IN AND PAY AW G

MAIL COUPON TODAY ONLY HMO. | B
THEO. AUDEL & CO.,49 W. 23rd St., NewYork e PM.

JUNE, 1943
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QUICK WAY!

in CASHING IN

Are vod Interestod
i grund of-

CFUICRLY
[RLa g RETIR AT
bk, 1ree

Yo I’

2 i1 T aur
ICTORY FOR
i i full of money-
= making Information, Sae how we can
train you at home, in one of the most interesting ., . . halpful
ways imaginnble, including M-0-V.1-E-S——then BACKE YOU UP
with an EMPLOYMENT SERVICE that has
helped place hundreds of men with some
of the country’s best Enown Endic con-
cerns. Act today] Get the sxeiting facts
about DeForest's Training! f

Y
AN COUPH TOLRY/,

DE FOREST'S TRAINING, Inc.

i
1 EB3IF M. Ashland Ave., Dopi, R.

t @hicage, Hllinois

I Please =end me froe Lllustrted book ens

titled, **Virtory For Yoal'' o Radio.

ST R = R
I tiof Feply &F under 1T

METAL

INFORMATION
ON LAYOUTS

1123 PAGES -
NOW READY!
A practical, illustrated Encyclo-
Endiu covaring all phoses of
heat Matal Wark including Pat-
tern Cutting, Pattern Devalop-
ment, and Shop Procedure —
Daveloped by experts for Sheet
Metal Waorkers, Layout Man,
Muchanics, and Students,
1001 KEY FACTS AT
YOUR FINGER ENDS
10 Blg Sections, 350 Laysuts, 1600 INust.
FULLY INDEMED FOR READY
REFERENCE in anywering your
layout problems, Eosy to read
and understand, Well printed in
cloar type. Flexible covers,

COMPLETE = PAY ONLY 51 A MO,

]
4 To gut this asslstancs fur yeurssif simply
fill Im mnd mail ordar today.

AUDEL, Publishers, 49 West 23rd St., New York
In}lp SHEET METAL PA nnuvmm.mmrm'f
E:Nn‘:i.. NN wum:] 07 daye and §1 monthiy

1] m.
1w il retuem i, s

Icilg.........,..

S - i - S v - - - - 1 - .

the MODERN
TROUBLE SHOOTER

Test-O-Lite

)} ... LOCATES TROUBLE
INSTANTLY in electic cir-
cuits, fuses, cut-auls, molor,
radios, applionces. Tests
evarything elecikrical From
100 to 550 volts. Indicates
hot or grounded wires, Tells
AC fram DC. Far su-
perior te ordinary
" elumsy test bulb.

" PUTS “FINGER™ ON THE
TROUBLE SPOT--QUICKLY
Saves preclovs Hme. Indispemsable in
shop or home. Has patented safely feo-
tures, Ves! poehel size with clip. Life-
fime guoronies. Lin$1.50

L.S.BRACH MFG.

55 Dichersan 51.

MOTORS

CORP.

Neéwark, N ]

OUTLETS

WINDOW SIGN LETTERS

For Store Fronts and Office Windows. Anyone can put
them on. Free Bamplea, Liberal Offer to general agents,

METALLIC LETTER CO., 832 M. Clark St., Chicage

NEW INVENTION

Clectroplatesy Br

“| New, patented invention makes possible
big earnings AT HOME. Replate auto-
-| parts—worn articles in homes, atores, hotels,
restaurants, cbc.,with durable,
eoat of metal—with stroke af

ool be, rendy for wee T‘\Ip shop pequired.
.| Clear from §2 to §5 an hour in lifetime busi-
mead. Small investment starts you in bosiness,
Steady repeat. Machine can pay for itself in
week, Send TODAY for FREEE BEAMPLE
and {llustrated BOOKLET hew youo can have
a life income from n buslness of YOUR OWHN
built npon sntisfied costomers. Act at oncel
WARNER ELECTRIC COMPANY

Can’t Keep
Grandma In
Her Chair

She’s as Lively as a Youngster—
MNow her Backache is better

Many sufferers reliove nagging backache quickly, once
they discover that the real cause of their trouble may
be tired kidneys.

The kidneys are Mature's chief way of taking the ex-
cesg acids and waste out of the blood. They help most
people pass about 3 pints o day, :

When disorder of kidney function permits poisonous
matter to remain in your blood, it may cnuse nagging
backache, rheumatic pains, leg pains, loss of pep and
energy, getting up nights, swelling, puffiness under the
eyes, headnches and dizziness.

Don't wait! Ask your druggist for Doan's Pills, ased
successfully by millions for over 40 years. They give hap-
py relief and will help the 15 miles of kidney tubes flush
out polsonous waste from your bleod, Get Doan's Pills,

SAMPLE ang
BOOKLET

LEPLAIRE ALL

POPULAR MECHANICS



Do you want action sow—in a vital, growing war-time industey . . . helping
o turn out fighting planes and jeeps and bombs and ranks? There's a hig de-
mand for men and women plastics technicians to fill imporcant war industry
positions . . . and if you start your training now=—at home—you may qualify
for a place 1n this vital part of the war program,

LOOK TO THE FUTURE

Even more important is the question—whar will you do when the war is over? Will

you be among those fighting for jobs thar may no longer exise? Or will you be well on

=g B . your way fo & permanently profitable career, or established in your own business, wirh
- ey plastics?

~ie - ) Build your personal post-war plans on a sound knowledge of plastics. This country is

: already in che Plastics Era. The future of che plastics industry is so rich that some pre-

dictions seem exaggerated and fanrastic . . . bue the fact remaing that plastics have proven

themselves and are vital in the produection of airplanes, auros, furniture, radios, trains,

ETUD EHT’E RE‘:"GIT :,I::,:::ﬁ electrical appliances and equipment, machinery, tools, and hundreds of ather
ES ; .
succ ik CHOOSE YOUR FIELD...Enter it thru PLASTICS
1 wish 0 iu:ki";““'hf'sr:;, final You should be able to see for yourself what plastics will mean in virmally every field—
hanks, the receipt Bm]. certif- the possibilities thar will be available to those trained in plastics. Now is the time o
I:ﬂmi'mtil:j Pﬂﬁ:hnﬁd the les prepare for your chosen field, as a plastics technician,
cate of BFIAURNE e me. LEARN AT HOME
Sﬂ‘h::a:::!:f enjoyed :.'ul-l; f;; Make your .incrca.ﬂ?d Jours ar home pay you dividends. You can easily fit into your
1 ha i an spare rime your training for a carcer in plastics. You won't need to lose one minutwe

sz ob ¥ ! epariofl

from your present work ... simply devote a few hours cach week o enjoyable home
study, like thousands of other men and women are doing who are helping their coun-
try while helping themselves, The Plastics Institute course is an easy, practical ceswed
method which will help fit you for this promising and interesting field .. . and if you
are now working with plastics, it equips you for advancement. During the entire course
your training is supecvised by men well known in the plastics industry, in which they
have been recognired as authorities for years.

TIME 15 PRICELESS—-ACT NOW!
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of
the large FREE, illustraved bookler, the "Waorld of Plastics.” It is crammed with valu-
able informatlon about plastics, tells abour the new plastic airplanes and other uses for
FJ this revolutionary new material . . . a3 well as abour the oppoe-
runities for YOU in plastics. Decide NOW to ler plastics point
the way 1o YOUR success . . . send che coupon TODAY.

AMERICA'S ORIGINAL
INDUSTRIES TECHMICAL INSTITUTE MIMCR'S Dl

1221 Chanin Bldg. &25-E LaSalle-Wacker Bldg. 190 So. Alvarado 5t.
New York Chicago Los Angeles

n [ ]

~s__ Plastics Industries Technical Institute i

= 1626-E La Salle-Wacker Bldg., Chicago .

¥ Gentlemen: Please send me the book let "World of Plastics” and information 1

on your training program. I understand there is absolutely no obligation. E

Name__ == Apge :

:

Strect T e W e o S e 5 :

]

T 4 City_ State =
' " e e L e BT e e e Dapy: &y

JUNE, 1943 1A



516 PAGES, 512 ILLUSTRATIONS
Wrilten in a non.lechnical lan-
guage with a.all-t-xp]anu'.url
diagrams. charts ond tables.
reat aid to beginner and expert.
il'l u:p'pl:itn:l'lnna o:u:p'll:::i:nud. $ an
Crogs-reference index.

== 1
ARE WELDING
LESSONS BooK
142 PRGES OF STOP-
A= ST LERSOML THAT
LAY 70U TEALY TRURTEE
wiED &5 THE TRLT
IN Wogaar scacol, 19°

NEW EDITION, A
FERITABLE STORE-

“-::: HOUSE OF iNFOR-

MATION OF NEWEST
TECHNIGUES, METH-
OO, MATERIALS AND
= BROCERYRES,

PLAPRLE

j Feat on § Jayr Ageroved
hﬁ ' HOBART .o

' ORDER YOUR BOOK TODAY- "Onc of the Worldi Largest 8o

Falon it M|

e w007

Perhaps you hawe an inventien thai can be
developed or improved threugh application
of wil hydraulics . . . industry’s new right
hand for exact control of power and move-

ATIGM
s %H‘E‘ ment, You may have on idea which has not

been fully developed for lack of trustwerthy
ELECTRICITY assistance or proper shop and engineoring
INCLUDING RADID facilities.- I s0, we will be glad te receive,

AND REFRIGERATION by letter, o gemeral idea of your invention.
If it is something upon which we could work
with you, arrangements will be mode for dis-
Ar el ppeed FREE 1lll SR [EL l l!'-:jl:.!lﬂlil Illntu': wo will l‘f-}_]“?]:ﬂ hpfq;mpﬂ‘r In
either evenl, o oOnEwWer e honest. (Par-

BIG F|ELD ! Big Demal'ld sonal oudiences enly 1:-1 latter cl:ppm.nlmtin1 i
For our flinoncial stab I.ir and enginesring
fications reler to

un & Bradstrest.

N Elect
Heading. 1

Hew Edition
For Beginners
anid Exports

4« The DENISON
ENGINEERING CO.
of 11920 Dublin Rd.

ICAN TECHMICAL SOCIETY - L
ﬂﬂﬂg..m Publishers since 1808 cﬂlﬂmhus, Ohio

: F\NRATENTSI

;A:l.-o Dre=el at 58th $%,, Chicigua
13 l.l-rln. JH-I.I.'\ E:JI:I:-I:I-":
AND TRADE MARKS
A
.A.SNOW & CO. |V

Dept.

American Technical Sociely,

MNAME. 5.

e L
Registered Patent Aftorneys Since 1875
Write for Free Besk and "Certiflcatian of Invealisn” form

427 SHOW BUILDING, WASHINGTON, D.C.

sTUDY ENGINEERING G PATENT YOUR IDEAS

With A Chartered Educational ..lar‘l:j-tl“:lun -SEH-D FOR FREE BOOK s
4 1]

Courses in ENGINEERIMNG:
Arehiio I'Illl"'lt S L EITE, =

wheatrial, ¥ F
Courses
Public Health: 3
Chorni=lery:
Commerees

l.|-.|| [|r1‘I|.||;:.
1 In-

Say you saaw il in Popular Mechanics!

Dielays are dangerous and may be very promptly a8 to [t patentabllity and su:nd |

Dromgt ction, atriet confdehos. And & yois BREIS: (o read my booklet Aret, mall |

prompt notliom, HErio cOnidence, ad N arede 0 A L] L

minimum of expense, I surgest that you the attached coupon at once. [ will also | Please send me at once, free of charge, your T2

i inn Bldg..
L. F. Randolph, *%isinsie. o c.

eend me a model or drawing, or sketch send my CRecord of Inventlon™ form. page bookler nod “Record of lmvention™ form.
and descriptlon of your Investion, and }Eh‘rr 41 yearn cxpericnce na o Reglotered

00. I will make & search and report Patent Attorney.)

APERSONAL CONFIDENTIAL PATENT SERVICE-

DUREOR L o oo o0 mamabs gk ian e s Ghbame

AGOIEBE. v consrnsrran s s ae IR I I RS s h s a.

J2A POPULAR MECHANICS



st A RADID recunician

You <on leam

GET ON TECHNICAL FRONT RUUIRIGITR v e

Men of aoll ages

RADIO Technicians are In bigper demand than ever before. War-time are enrolling "
demands for Radio Experts are tremendous, but after the war the need for pfﬂFES )
trnined men will be-atill greater, Radio is the field that will continue to ad- Meon subject e
vance during the war and afterwards. You ean keep your present job while I Milita i
learning Radio. National Schools of Los Angeles has provided an amazing ?u“ ¢an iearn o L e
method of truining which brings instruction to you right in your home. can be particu-
RADIONICS,—the new miracle industry including Radio, Eleetronics and l"'tk' farly aided by
Televigion is here. Thisg 3 the field that will eontinue to advance during q y ﬂ"'!- time-tested
the war and afterwards. Nationsl gwc‘a yml all-embracing training cover- training.

MAIL THE COUPON

ing the entire field in one great Master C
For Specimen Lesson

SHOP MHHOD HOME TRAINING
fully qualifies you for bigger pay jobs [l incricr o aoumessector

n Radie the National Way,
For 38 wvears National Schools has sueecssfully trained E‘:l’send you B Free Trial [,E;-
ambitious men for good pay jobs. The same terhnlque. son, Here are a few of the
the identical shop methods that are so successful in train- subjects covered in your Trial
ing Eadio men at the School, are now available to you by Lesgon :
HMational’s Flan of Home Training. You are assigned a T 1o T i i i
progresaive servies of instructive lessons mnd you lesrn ..L._,.;[.,.,,"'.L,.- g sl
Btep-by-step. It's the shop-method Training Plan devel- ifow to check power sup=
oped for men who want practical, easy-to-grasp instruc- i
tion in Radio.

TRAIN FOR | FASCINATING WAY TO LEARN RADIO

1
2,
lﬂl("’:.—

| {ow to locate o faulty r-f,

detector or nudlo stage.

4. How to check the oscillator
8.
[-8

pnd i-f stnges in superheter-

THESE Jﬂﬂs You learn by the most procticnl shop-labarn- ‘lj|:||i:“-t.-r';:|:.:|:ﬁ|:t voltoges ot
Hﬂl‘.ﬂ'ﬂ SEI'VII"tl.' inr% methads—uaing the same ingtroctions nnd tube Hm.k“,'

ng techoigue gz employed in radio :.hl:l]!m studios, "_‘ uun,j_.,-“.j"._..'lﬂ_. toble covers

Radionics EIFE-I"! {rudurlmn planta and U. 8. Gov't H-l.]":l.l!t!.'l. ing the most common . re-

our iraining asslgnments grow more fascinat- eeiver troubles — such  ns

= '3 ing nE you progress, stepshy=stop, throogh
Studio Technician fundamentala of radio, constroction, leyouts,

ircraft Mari vperating routine, ete. Amazing as it may
Irc [i] 4
A & arine eeem, you acoiire this useful, workahle train- £

H ing AT HOME, Qualify for good pay joh with
Sound & Television | I8, " ccis not only in war-time But later, "“;""“'l";:} In

H i after the war ends, when Radio will continue
Industriol Electronics| [y the war ends,

NATIOMAL GRADUATES WINGOOD POSITIONS z

: Mationnl Schoola are pioncers in prcs
- |_|1!|-|1:U|I':-:.|.I|:I.|.lll. Thousands of wreduasied
aliribote thiar Auccess to Natinnal. You
can dupliceie  the seccess of  Uhesg B
Cradunics,
- AIRLINES EXPERT ._

uf ppnnot praise the tralaing
I recebved atb  MNolboeal
too  highly, It has
ropaid Tiscl uratl

i ways. A
Fiemme Berube };‘.itom Air Ilﬂﬂ-
ierre Reru
duchson His., N. ¥

WITH WIBX
i fgae beti B tha
som m | bromdensting field

i noee Eradunting
- fromm Matinonal, Amy withy
— Station WIEX T recoms

\ ¢ mend your Schoed.’
w Hoffman,
Urica, M. i'

causes for a “'dead" re-
celver, weak reception, elo,

FREE OPPORTUMITY
BOOK alse sent

Investigate! Send for Trial Les-
eon amil g Opportunity Book
Today.

NATIONAL S(HOOI.S

Los Angdﬂ

ervloe
have enrolled.

Matisnal Schoaols, DIP‘F. PM-& {Miall in m-lm or

4000 So. Figueron, Los Angeles, Calif, Pee on panny pasial}
Mail me FREE, withaut abligafion, ane Letion and Opportunity

Book, with Tull detaili abaul how | CAN became o RADKD Technigian.

MAME AGE

ADDRESS

JUNE, 1943 33A



Your bat must be right to get the most cut
of your hitting ability. Any champion will
tell you that—and then prove his paint by
showing you his own Louisville Slugger.

So lock for the famous Slugger trademark
when you buy—it's been a guarantee of
highesi qunﬁﬂr since |B84,

Ask your dealer for the Loufsville Slug-
ger Softball Rule Book too—or send
f0c in stamps direct to Dept. Z-34.

HILLERICH & BRADSBY CO.
Incarporibid
LOUISVILLE

LOUISVILLE £
SLUGGER 52z

SOFTBALL

KENTUCKY

OFFICIAL
SOFTBALL
RULES

FOR AND BASEBALL

Write for

FREE BOOK

PUT THIS DTTAWA to work ¥ou.

MAKE MONEYI Wood ::FH :::uu.hlu..
Does more than 10 mon, Easily
=] operated, Falls trecs —snd saws

= i Ve |I;rlrtl‘1 1."‘[;:[! by, engine for
SAW 10 to 20 ""-'Qﬁ:- s i
) OTTAWA MFGQ. CO.,
CORDS A DAY 627 Wood St. Oilawa, Kang,

NEW LAYOUT
At Last] Here is neil(uﬂ and  usahl 'Msrnucrnn
u%lti“l‘:‘ﬂ h‘i‘llfr!tlhﬂills thot ..:“;ruusu rnli;liliruh_ér:r Naw READT!

Fublished to help train the IHH.I'I M'I- bad ly wewded for this big=-pay
Bheet Mecal Men— ‘II.‘\IIJI"I:I'\.'I’I

l this new InstPkeler aed pet
the ensdesi, cleanesl sand best
maving pact of all shewst metnl work.
HBound in ook form with 1453

THODE complete jobs worked aut in deaw-
A IFIED MEL ingts and carelully cxplained,
L SIMEL BEND N MONEY.  Write foday
AT for “Himnplih -¢ Sethods in Sheet
AL Muetal Lavout®'. Temit %3 or pay

syIEET METAL L po=i man 55 plus posiage on de-

Bivers, ey back in 5 days if
il Saihatied

GOODHEART WILLEOX €0 14G.
Depl. 1-A, 3009 Michigan Ave., E

LEARN A BIG P

women at high wages,

WEEKS!

trades listed here.

leading schools.
of ehopa.
employera send thelr men
here for intensive training,

ment  service.
Training Facts."

We Pay
Room and Board

[ ]
In 2 to 8 To meet the great demand for men and

we have inaugn-
rated Intensive training courses in the
Learn in 2 to & weeks
by nctual shop work. One of Amerien's
Eztablished 1902,
Ower 40000 graduntes. Many

0 Auto-Diesal Body-Fendor
Maching Shop
Rafrigeration Tool and Dle
and Alr Conditionlng Aviation
and  women Sasia
F 1 L A
TE8, SImploy> PETIIR . ok rmin e B e b e e e e A
............................. . | o P

Mail coupon for “Shop

Mo More Daomage from Condensation or Sweating Pipes,
Waoter Softencrs, Tanks, Walls, Ceilings and Air Ducts

A, SURE CI.III‘E = Sensational plas-

tie cork coating prevents condensation drip
from metnl, conerete, brick, wood, plaster or
eomposition surfaces. Protects metal against rust and eor-
rogion, prolonging life of plpes, tanks, ete. Forms a mois-
ture-proof, insulation type coating. Apply with brush,
trowel or spray.

Hequires no maintenonee. A gallon covers about 30 feet
of 17 pipe. Comes in 1, 5 and 55 gallon druma. Get at
Hardware, Plombing, Mill Supply Dealers or send $1.90
for 1 gal. prepaid. ($2.10 west of Hockies.) FREE—No-
Drip Handbook, all about Condensntion and its Prevention.

J. W. MORTELL CO., 532 Burch 5t., Konkokee, IIL

DEFENSE MANUAL JI“ JITS"

for COMMANDO
U. 5. Marino fnstruch-r

By IRVIN KAHHW,B.B
Amaeing book gives }l:ﬂ.l the detalled sececis 8 T Aol

af Jha  Jht=u :|1wlhn-lh< Choking holds, dia- 77 -_,l-'—' 'u '.'

abling threws, tHel knock-nut blows, bone B ‘“ J‘,TE ]

BFOARINE LRclics, o o o Also defenss matheuls |

ard headlork brenks, Shows many new Lricks

lemrned from jungie fghting
Expliiine  use of Jap- l:hcli.lrl'r Siick. Both

men and women can defond themselves from

Ll.rlullhtll'. “odiums"® sl oullaws regpordless
shee,

Easy To Lnrn-q’.rwr 100 setusl
Fraphs. IN'F. hing exmlained §n Seinil, Nok
just a text of catinthonics and trick cxereison
=but & ook of deadiy, bone-breaking, nuur:.l-
inflictinng  factics ta be wsed when you're
"fighlang for keeps."! 1

i et L'uxlt over 150 pages, only S1.00. 7
i :I!}' pastman 1,000 plus postnge
ehnrges, FOUr copy  now,

51.00 Campleie

Wileos & Fn!l-ﬂ':ﬂ.. 13858 S.Wabash Ave,,Dept, PM. &, Chicags, 11linaks

DRAFTING ..

TOOL DESIGNING

Qal ity quickly as & Draflsman or Tool Designer of Jlgs,
Driea and Fistures for mass rr-:ll:ml.nn In[lrn de!erup
program depengs largely upon the A
chime  and  tool  designers. nih- nae  Boarm,
these ELrajmed will e cgually necesasry
r  reconstruction. Many now  waking
S100 to $12% 4 WEEK. i
ally bogs us for
+A, Machine a

TENNIS

SAVE or owsr
INEW LOW PRICES

® Gui Tennis and Bassanten Sirings
3 direct from factory toyou. ® Silk Tennis
Eirings & Vises & Frafmes 8 Tennls Equipment.

H. E.Wlllfﬂﬁgggﬁi_ﬂ‘ff

1047W. 47 St
Dept, PM-63 HE
i .o

Chitagpo

Y TRADE

F]

-

;;'ni
Fpeame

III'll'|

MAIL
COUPON!

GREER SHOP TRAINING

Dept. 263, 2017 5. Wabash Ave., Chicags, 1.

Heod "Bhop Training Facts® deseribing trade chocked
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Rlch Rewards

in PLASTICS

Majestic New

FROM
ARM n:: Industry Unfolded
§ roRE The whele story now revealed by
| by : noted authority describes many fas-
FIAT

cinating and amazing experiments
in Plastics—tells of great opportun-
ities "Now & Future." Defense workers, farmers, execu-
tives, and men with their eyes to the future will want this
wealth of new money-making inspiration and information.

SEND NO MONEY

Simply mail name and address and pay postman $2.00 plus
mail c.o.d. and postage charge upon delivery. Return in
tenn days for refund if not fully satisfied. Simply write
“Send Lougee's book on trial” giving your name and
address.—Mail it today ! You'll be glad you did it!

PLASTICS INSTITUTE

227 MO. LA SALLE 5T., DEPT. M-6 & CHICAGOD, ILLINOIS

I.Eﬂlll_l MAKING GAHTUBHIH_E

ul Method tk 'I||II-I|-\,||--|r m ol “Tese

!

[T

-
U

304
‘{;

b3

[\

THE LANDON SI::H‘DUL -1 J-IJG Matioial I]-Idl.l Elﬁrullm‘l Ohls

MATHEMATICS DICTION AHY

By Prof. Glenn James of the Univ. of Callf. and R, O, James of Cal-Tech.

First o |||||'|:-r||l|1|.ll||A|w,l compilation of Bbasic mathematical words aned
phirases. Covers (ho mat L & or more wHibooks, An invaluable
book for one interested In any sclentific or mechankeal line, Excellent

diagrums nnd wables, 327 pp. Flexikle or non-Aexible cover. 83,00,

THE DIGEST PRESS VAN NUYS, CALIF.

AUDELS Carpenters
and Builders Guides
(4 vols.36

Tl

fex C-rmalr: I]-unldrr- J-un.-
wrm, !iu||ﬂ]l1["}||l#h.'l|1fl wnd
sll Weodwoarkera, Thasa
Ciubdes give you the shaes-cul
bariroet kons that you wani—
b lidiag new mathods, jdeas
Eolutians, plans, ays1ems &
MONEY BA¥IAE Malgchl s, An
BANy GEDEFEsakve courst [or tha
apprenljes mad sadent. A
E:‘:'n!m daily helper and

rence far Lhe masker

wather., Carpeniers sverys
wilstre firm un i hews Ciniadey
ard fa ELIHP

s & Flelping |
ath, Briler Work mnd

ber Ta pet ehis nmt
inre rr Foursell, simpl

mi 1
Inside Trade Information Onz ol e e FREE ol
Wow to use the sfee] aquare—ITow to file and set
swr—How to build [umniture—How to usn W
miee Box=—8low to ass Le chalk lne—ow to e
rules nnd seales—EHow to make joinis=—Carpeniemn
arithmelic—50lving menausation problems—Es
timating strengih of timbors=— ow ta st girdams
and pills—How to frame houses &nd roofs—Haow to
ertimate costa—How to build houses, barna, gor=
pEes, bungalows, cte~—How 1o rend ansl dr-ll
plansa—Drawing up specifications—How 1o exs
eavale=—How to use peitings F2. 13 @ad 17 on the
wieel square—How to bulld hoists and seaficlds—
shylights=Iow t1o build staire=How to put oo
nteriee trim=—Haw to hang doors—How 19 |aih=—
lay Foorm=—How to peint

RN SEANEENENFNAEgRNAE AR ENSnen il ERESAan i RN ENEREREERED

THEQ. AUDEL & CO., 45 W. 2ird 5t., New York City
Mall Audsle Car

1 will remit %1 in
Ko obligntion un

Lets nnd Bullders Oubkdes, 4 vole, on 7 daye” [ree trial IfOLE.
nye. mnd $1 montbly until $6 s paid, Coberwiss | will petorn them,
I am saiisfed,
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More GOOD JOBS in

DRAFTING

in AIRCRAFT and other War Industries!

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

This complete drawing outfit,——avery-
thing to work with,—including draft-
ing table, drawing board, supplies, atc.,
—ALL SENT TO ¥YOU AT MO EXTRA
COST it you are a Chicago Tech Student,

Below

The War Production program has increased the demand
for Aircraft Diraftsmen, Machine Dreaftsmen, Architec-
tural Draftsmen, Electrical Draftemen, and Structural
Drraftsrnen, The Draftsman alwaya comesfirst on any ew
projeetin manufaeturingand industry —peace orwartime.

The Draftsman—¢‘‘The Key Man”’
in War or Peacetime Industry

Mo new machinez ean be built, no airplanes constructed,
no bridges or buildings erected, no ships or submarines
lnunehed until the draftsman has completed his work.
Tteal immediate opportunitics exiat J.h Dirafting—tho
profession upon which all construction is vitally depen-
dent.  Drafting is clean, interesting, well paid work.
Steady emplovment. Investipate today what Drafting
offers you! elp vour eountry in a vital War produe-
tion job on the important Home Front—and help your-
gelf to o well paid job in Drafting.

Learn in Spare Time,—at Home!
(or at the Coflege In Chicago)
With our easy step-by-atep lessons, (and the tools we
furnishj, you ecan learn in your spare time at home. Con-
venient terms. To prove to yvou how cnsy 1L i to lemrn
Drafting by the Chicsgo Tech Methed we'll send you wm
Trial Lesson FREE. No charge for this lesson either
now orF Iater. Send a post
card or the eoupon now for

=={ree

3 TRIAL LESSON

Send Coupon

HICAGO TECHNICAL COLLEGE

G-204 Tech. Bidg., 2000 §. Michigan Ave., Chicago, 1l
Yes,—plepse sond me FREE Trial Lesson in DRAFTING

O] Alreraft Drafting [l Maching Drafting
71 Electrical Drafting [ Structural Drafting
] Architectural Drafting [ Bullding Construction

N.i.‘lr!l.l.'. iy A A e ey i e T e et s Lt S LS LR
e e e e e
LTI T T S S ————— | - | . S—
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WANT AD
MEDIUM

Advertisemeants in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in July issue, copy should be in our office May 8th
July issue on sale June 1st
Fﬂpulur Mechanics Magozine, 200 East Ontario Street, Chicage, Mingis

Popular Mechanics Magazine, Chicage, L.

We Fave been advertising continuously in Popular Mechanics for
about one and one-half years and want to let you know that the
results are very gratifying. It might interest you te know that we
have also advertised eontinuously in four other mogozines—twe of
which are giving us about as good results as Popular Mechanics
does. However, the advertising in your magazine is only slightly
over ane-half the amount that we pay for advertising in these oth=

YOU’LL PROFIT

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

make and save money.

ers. To guit advertising in Popular Mechanics would be the some as
to bite the hand that is feeding us, and therefore, we intend to con-
tinue wsing your classified columns without missing an issue.

{Original letter on file in cur cfMoe)

KMIPP SPECIALTY COMPANY.

.H.IZITEIKI‘.'I'B]I.EE. MIDGET CARS

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERS, SUPPLIES

AVIATION

AUTOMOBILE Hacing book. fAfth edi- ATRCRAFT & Mechanie =
thom,  well [lustrated, Instructions on tunit; gt Olldacyels unl. Prepares vou mmmumuntlrﬁﬂ
bailding bodies, frames, engines. A on for the ﬂurluon_ Mo pri- Itrple choiee  exnminations). uﬁ
and B conversions,  Plans, AAA  rules, ortw on this modern adult bicyele. Bu- gﬂtl@ild C.0.D, Avintion Pu't:haturn

feations. Roadster Tacing, lm!llnlp- perior patented drive, wide low seat, back Box 508, Btudio City, Calif,
cire. $1.00 postpaid, 8015 C.0.

RJ.II'IE. Dept. 47, Madisonville, ctnﬂmd‘

Qo

PROFEBEIONAL Midget racers, motor-
soooters, midget enrs, Parts. plans.
book catalog—>50 illustrations, plans—30e.

| BOYS:
| venled.  ““Bicyele

reat, longer wheal base and many other
Send dime for illus-
(Mo dealers.) Glidacy-

exclusive features.
trated literature,

| cle Boles Company, Box 362, New Orleans,
Hapd- | La.

All bicycle rup-n.ir Becrets re-

fight
| Ceadetle,

LOOE—World's best offer—Low wing,

testod, sweet performance, genuine
simplified planz, $5.00, Ford
aireonl conversion diggram, ilustrated 1it-
eraturs, 258, Bup'g_ll:s Btandard Aero-
craft, Ft. Warth

Midwest, 3557 Charlestcwn, Toledo, Ohlo, Bopalr Manual" 6&5¢ TLIGHTPLANE @l
S e S e - | ueprinis  Cuardian

WHIRLGAS Superchargers, $3. Increase I G, Klauser, Sh'f‘]hﬁ"“l“ﬂu . . | Low Wing.'™" A.lrcamptrpr Aleo E:p.p]ll.n-q"
mileage 20%; power 109, Perlect ]:IEIE{L— | MOTORCYCLISTE — New lnd ysed | Irwin, rdale  Racer. Clreulars 20¢.
ual :m.-rl'urml.n.nr efund gunrantec nd= paris, nocessories, all models, Catalog mnd ﬂrlimmn Books, Box 1163-PM. Milwri-
\gwrmh ulls ny cs;r IIE:-H: Jmt?xlh :-'EI:-; idﬁmlimgrd Hequ.eruun catalog 10¢ nddi- | Kee, Wisconsin,

ins minu ohn Han | OFLiL Lis) 2157 Harrison, Chlcago, RE—

Manufacturer, 5718 Loraine, Detroit, E - | PROPEI‘LE ~We design, ""‘1““1“'
Ml!h muqmjt welding. fure. scll, factory prices— Aizea,

RENEW Dead :'.u-r hnttcrlﬁ lnmﬂmvc—
Iy, Get wise, Instructions §1,00. Popular
Bervice, Racine, Wisconsin.

MOTO-FPURR — New =scientific tablet!

Greatly increases F,n.aul:na mileage! Re-

5 COMpT $1.00 pockage trents

140 gallons, CGD or postpnid—{Libern]

trial supply 25¢.) Resulis guaranteed! In-

quiries invited., Motor-Alds Company, 3334
Manderson, Omaha, Nebraska.

BUILD Elsttiria Im:iv_]r
Retalns pedals, bra Hew plans §1.
Klinuss, 1369 Missourl Btreet, Plttaburgh,

nniu,

OET Cash for your Harley Dovidson
matarcyele, Call or write deseription nnd
EI;: B-:nd title for check-up. Enuth's,

I Fand du lag Ave., Milwaukes, Wis.

| Harley Davidaon factory dealers.

100 HILEE Eiﬁll.{m' Motor-scoolers, mo=
torcycles, bicycle motors, midget automo-

Palent applied on our 3 blade A.'Lrunzr
propellers.  Lists Iree, Standard AcTo-
craft, Ft. Worth, Texas,

BATTERIES, GENERATORS, ETC.

EDISON Lifetime storage batterles for
light and power. Eliminate acid battery
disenses. Lang guarantes, All kinds re=
built a:cnerntlm{ nlants. motors, and mis-
cellaneous articles atl bargein prices. Free

Idles, aline engines, Mo priority neces- interesting lterature, T, Ha
!I:.i!! ; Zl't“i-t]‘\l'.lT'I'{:l!li'I Superchorger IE-'J?{L | BAary. lil.r.':ll.‘ﬁtugu catalog, E'p.: d]{m;r and | Ca Crnr:n Falls, N, Y. wley Smith
Fast starting, mileage, pep,. EBG Sales | a,tamu. mers, 307 West Pico, Los An- | ™
Mig. Co., 60 John Bi, New York. | geles S P e . LibL P SNfs

AUTO SUFPPLIES AND EQUIFMENT

HELPER BSprings for
Lincoln-Zephyr  owners mulinr house
irnilers or overload, A. H hambers,
26530 Plymouth Rd,, F:I:'mwth HL:h

Ford, Metcury,

P'ISTDNB All sizes for Harley-Davidson,
Duckworth chaln 3% for  motorcycle,
MeCann's. 314 Texas Street, El Paso, Tex.

ILLUSTRATED Reprints from English
magazines, Drowings, deialled specifica-
tlons, cutaway diagrams, : . Army
Jeep, 3bc, German shaft-driven war mo-

g
EJEE-E lighting plants. Free lterature. Ses
ny Company, 311 Yonkers Avenue, Yon-
kers, New York
ELECTRICAL BUPFLIES, EQUIPMENT

FLUORESCENT Li

1.B—E:B.I|I:ed white

ﬂD‘w To repair eracked cylinder heads | torcycles, 3%c. Above TE rints  included enamel fAxiure, size FRIILT  with
or water jackets without welding. For- -..nuh new 435 plgg A nd.crn Motor- | two 20 watt G. E, l.1|b¢s $7.08 f.0.h.
muls for welding fluxes and aluminum | cyele Mechanics and Sps " g Eﬁnur Btudios, Inc., N. 1ith Bt.,
rod. For complete information send $1.00 | gring operation, repalirin recuu.d tionlng ladelphia, Penna.
to Mechanic Jack, 8T1 Vance, Memphis, | Ameriean. British motoreycles, $3.00, FOR Motors, welders nerators, olher
Tennessee. | Used motorcyeles, scooters, bievele en- | electrical items. Write Ledny MPE., B47
PATENTED Combination oll red-selr | Fioes, midget cirs, catalog e ETS, | Leday Building, Minneapolis, Minm,
Tgirel- Replaces present rod, Pords 1gas- | 307 W. Plco, Los Angeles, Calif ELE{?TRI[: Pencll: Writes-engraves all
1641, A5e. Maples, 1336 Mo, Heeler, Chi- | BICYCLES, Parts, tires. Also scooter | preraie $1, tpaid. Beyer MIg,
CRFO. | Hres, all sizes, Send dime for list. Cycle | 4515-H ﬂﬂltu.t ﬁxe Chicago, "
INCREASE Tire and gasoline mileage. | Lr8nsport Co., 1241 8. Michigan Ave.,
Particulars, Howard Resmusscn, Boon- | COhicago, TiL WELDING, SOLDERING, PLATING

wille, Missourl.
PLATING Outfits for auto parts. Con-

“MODERN Motorcycle Mechanics and
Speed Tuning,'' 436 pages. 200 llostTR-

ARC Welders wanted by the thousands,
lessons

nect to a battery. No tanks used. Free | UO0nS.  Extensively covers — Oporating, | Learn with 516 page manionl, Over
particulars and proafs. Gunmeta]l Co,, | TAIntenance. and complete recondition- | 500 how-to-de-it  photes. comy,

Ave. J, Decatur ing, Ameorican and Britlsh motorcycles. Munrf-hlct zuurnntee Hobartweld, Bax
e e AT ~——————— | §1.50 postpaid. Descriptive folder fres. | M-g3

1,000 MD'I‘BRIBTB Needed to make Nicholsan Brothers. atoon, Cenada.

sn']ng iest. Up to 30¢ savings. For free 2 e MAERE Ynur own electric welder: com=

test offer write Vacu-malic Carburetor BEND 10 For Handbock of Information. | plete kit, everything supplied, with full
Co,, T617-812 W, Stale St, Wanwatcea, | Li5t5 New and used parts for Indian, Har- | ‘directions for assembly, $0.95; will make
Wi, See our display ad on page 175 ley. Hoots, Gi2 East Orand, Des Molnes, l-]!ll'ﬂ!- set. Marvel Blectro Welder Mg,

Town. &3 AC Center 5E, Wew York ity

AUTO TEAILERS

YOUR Ad in this space will bring amaz-

.ﬁHC Welding rod conting formula, Cont

Ing results, I'Ll rrn'n: it to you. Write at | different size wire. BEasy. Material cheap,

PLANS §1.00 Each. House, sport, camp onee for mlﬂ‘u ng inlormation, P, W, bought anywhere. No priorities. Ouaran-

utility trallers. Cat 10e. Jim Dnnd:r. ‘phnson, . 200 East Ontario Si., formules snd instructions. two dol-
Box 1256-A, Wausau, onsin, Chieago, lars. B, Wayland, Manton, Calil,

J6A
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WELDING And cutiing outfits, new,
available, circular 15c, Adastik Bros., 1290
Michigan, Grand Rapids. Michigan.,

USED Outboard motor parts. Outboard
Exchange, 1194 Remsen Ave., Brooklyn,

WELDING Outfits — Alrcralt, sheot- BOAT Designers are highly pald profes-
metal, hnj dul.:r soldering outfits, Bu=- | siooals. Complete course by mail. Catalog.
perior Oxy-Acetylene Co., Hamilton, Ohie, | Westlawn, Montville, M. J.

BUILD d.c. Arcwelder without rwl.n-d- OUTBOARDS — Bave 1h. Good used
Ing armature, Plans §1,00 each, 25 to 40D paris, nll makes and models. Bargaing re-
amperes from vehlcle motors, lght plant | built metors. o, 058

gnerntors, Automobile starter-generntors.
elders Club, AB-3432 M-Mart, Chicago.

MACHINERY, TOOLS, EUPFLIES

Crandall Hicks
Commonweaith, Boston, Mass,

ATHLETIC EQUIFMENT—BODY
BUILDING COURSES

INDEX Heads for sale. Very iu.u:.'ﬁu -
give, Sixty-two differont divisions, Used
mmmll athes, drill press, milling ma-

Make gears, hobbs, cutbters,
e ‘Jers accurale, and durablé. Mot &
toy. TUsed by defense schools and hob-
bylsts ertu for free folder. Long's In-
dex Heads, 2117 East B 8t., Torrington,

NEW Machine bu-uh theklr barilt l'rl:lm
Lewis plain or semi-
terinls, hihlr,pﬂntu Hu.i mills, ap :rs
drill presses this easy way right In
own shiop—at one-sixth uwsoal cost. -
dreds now profitably used in war produc-
tion. 10c covers cost of mailing catnlog
dmrlbl-ng 23 ltems, Write Lewis Machine

Tool Co.. Bax 116, :Bta. A, Dept. M-29,
Lod Angeles, Callfornl

-A uam:ui h.nnd Wallace Nao,

or Mo 12 Universal Saw and No. 33

Rad.la.l Drill, or equal. ©. C. Harrls,
Ornnge, Muss,

" TEMFPER Your own Ghlﬂtlﬂ punches,
cic. Easily done, Send §1,00 for simple,
eisy to I Hl-sl.rucimm Glu-nm Leed,
J, & E Engineering, T03 Madison, Bagl-
naw, Michigan.

BUILD Machine power tools [rom scrap.
Book 51.00. Bimplex, Box 260F, Pontiac,
Michigan.

FOR Bale—New and used reamars and
mJ].LLn cutters—not  catalogued—furnish

t of uirements for prices. Write

0 Bu: 493, Flint, Mich,

STEEL Beam trammels for deaftsmen,
enginecrs, mechanies, Clreular {ree. Clale
Dompany, Bax 028, Bivihebourne Statlon,
Brocklyn, N. Y. %

NEW Caliper, direct reading, speeds up
defense work, cheap. Free lllustrated cir-
cular. Factory, 811-G Enst 3lst, Hansas
City. Mo.

RECLAIM Dull and broken drills with
Hu-Way _Drill Erl der. Clreular fres,
T;—ar_tnr-l;.!t: Mg Ca., Eplrlt 'I'..a.t! ID‘WI.

CONCRETE Bulldinl' hlock "~ machines
and maolds, payments. Catalog free.
Concrete Machine Co.. 5129 South Comp-
ton Ave., St. Louis, Mo.

13" x5 WILLARD Lathe with gap, Mo
2 Pratt & Whitney hand milling machine.
four step cone drive, Write for full par-
tioulars. Cincinneti Machinery & Supnly
%rinmm, 117 E. Becand Bt.. Clocinnati,

i

ORIND Drlils llke factory: attachment
for bonch grinder. Cheap. Factory, 811-B
Eanst J1, Kansas City, Mo.

ENGINES, MOTORS, DYNAMOS

BIG Pay johs in welding. -Gnm'nll:tu
welding !za.umu and J.'E[!l!ll.l:t boak. 516

g:c lessons. Money-:
ke n:n.ruutun, Huharbwnld ox HE-H.
Troy, Ohio

BUPER System of natural 'phg
tralning, Free booklet, Hurrr :u:d..
3361-PM Watson Road, St Louls

T BUPER Ju-Jitsu- -Hahmlnf dul’mau and
attack sayslem. Sensational pow
study course now ready! Learn l:n 1:|¢b:
brutes twice your size with anly your bare
hands. Free details. Nelson Co., 500
Sherman, Dept. F-508, Chicago.

MICROSCOPES| Research, Industrial,
amater, nccessories, We sell, buy, repadr,
cxchange. 1_.l uiries H\;chhw onal Lgttla
cr e, bers i
Mew Dxiaﬂ: N. Y,m

LENSES — Bulld your own Lelescope,
field glass, microscope, riflescope, ele,
Assortment of MOiteen lenses—S$1.00 posi-
paid, Thirty lenses—$2.00. BSixty difer-
ent lenses—§5.00, ﬂ-l.t&htls chipped on
m:. Entlu-f“tinn nbs uttl.! sruurnntnnd..
Amerioan Lens 13-M  Vine
Avenue, Park R‘Idgt I.il.inntn

OGS, FETS, BIRDS, RABBITS
BOOK Of the Pigeon: enlarged edition;

clothbound: 280 pages; 1BD superb photo-
graphs.  Practical, authentie information

on feeding, breeding of fancy, racing.
squabbing pigeons. 33 postpaid.  Exeel-
lemt walue! BSatisfaction assured. Praf,

Chas, Nn:l‘.hcr. 442 Wouod
Onaks,

ik, Sherman

“TBE Strong, muscular, full of pep, Amaz.
jody-bullding course.  Write

Ing new
Olymple System, Dept. M, Waterville,
Maine.

BPORTING GOODS, GUNS, FISHING
TACKLE, ETC.

BWAPF Ouns and ammunition with
Klein's—or get cash, We pay mere—you
Enr less., because wo're America’s best
nown, biggest traders. Thousands upon
thousands of new and used guns [rem £35
—up to the fAnest. All models, uges,
callbers. makes—Winchester, Hemington,
Colt, Savage, Smith & Wesson, ot We
ulsn Ifl.l:-'. sell or trade fAshing tackle. out-

ds,” golf equipment, binoculors, old
mlu cameras, diamonds. jeweley, sparts
elothing, ete.
have to_trade.

r dealing.
“gunrantesd bargain catalog” featuring
thousands of *“*hard-to-get™” items. Send
dime {refunded with frst order) to cover
malling_costs,. Klein's Sporting Goods,
Milton P. Klein, Pres., 500H South Hal=

| sted, Chic

PREE Catalog. flies, lures, materinls,
Bupremes Mg, (.Enmnnny. Amurille, Texns,

“TARGET” And “‘defense’’—Handarms,
ﬂ:q{luns. rifles, boaught, so0ld, Sale list
(Dept. PAL) udalph's, Atchison,

s-E:m:r 10 For st 100 used guns, Fray-
seths, Willmar, Minnesota.

ARCHERY Equipment: Cuialogue free.
Mid-West Archery, 2200-A East Tith, Ohi-
Caga.

Euw rrows for recreation, hunting,

fishing.  Beautiful archery instruction
book Ewum 50 {llustrations. only &S0e.
1llustrn catnlogue free. Archery, 617
South State. Chicigo,

UEED Guns, bought, sald, exchanged.

List stamp. Howe Fur Company, Coopers
Mills, Maine.

ANTIQUES, RELICS, INDIAN GOODS,
CURIDS

REPRODUCTIONS Japanese shrunken
heads, bodies.  Biggest attraction out.
L. E. Geer, Safford, Arizono.

| saving boal

?‘.ﬁHG": .I'm.d utilit inﬂm—-cn.ll-]bﬂ e,
Willinm Howe, I.'L{EEM‘L

RABBITS Pnr plensure tnd prnnl Boak-
leb givlng all information. 10 cents sllver.
Bonnie's Bunnyland, Mastle, N. ¥.

HI:]R.NED Toad, chamelgon, T.l.tr1.le
snake, 5c each, Tiustrated I.ml}by cata-
ni iu:lr ata.m,p Quivira Specialties, Win-

RAI.BE .lumlm bull frogs, craynsh, Prof-
itable. Vol Brashears, Berryville. Atk,

“PUPFIES, Also supplies, what do you
need? Books colored pictures, dmﬂpunm
108 recognized breeds, 35c. HRoyal Ken-
nels, Chaxy, M. ¥,
BEAUTIFU Pure white
ples. Ansonin Hennels, Mose,
5T. BERNARD Puppics. Ehnmﬂiﬂﬂ ﬂ-lfl!d
beauties, Franklin Young, R4, Riverhead,
Long Island, New York.

FAEMS, FARM LANDS, REAL ESTATE

STROUT'S Big furm catal 100 DIIH
describing 84 properties in 1 E-tl.m irom
Hu.me to Florida and west to the Missis-

Lppi—many ?I.r:tuns rock-botbom prices,

Tita n-nda. or this mnnr:r‘-:nvlhx Lime-
Free, Slrout Realty, 355-P
1:.11 Ave., "'«I'l.-w York City,

ACRES Good land §200. 55,00 down,
iﬁ tll:l I‘n(mtlll;v R, W, Btewart, Invorness,

ﬁullt! plp-

qu .-.::HE.L!.. Kear White River, um:na
proved: poultey land. %190, %5 down, 55
monthiv. Free list and literature, Hllh-
]I:_J::nrd. 116 Grossman Bldg,, EKansas Clby.

AN

BEE The Highlands of Loulslana whers
winter brings no ldle acres. Choles cut-
over land at low prices with terms.
for deseriptive book without obligation,
Long-Bell Parm Cumﬂnﬂ.iun EDE
R. A. Long Bldg,, Kansas City,

GOOD Farm bargains. W::hinnlnn
Minnesotn, Montann, Idab Oregon,
Morth Dakata. Dependable crum favor-
;Iﬂe li'lilmate mwlﬂ? for ]J.l,era.w.rc I].Iiuﬁ
BEET nl cal farms, Spec wh
state, ‘I.IJF Haw, 119 N‘quh:rh Pasifla
Ry.. Bt “Poul. Minn,

FOULTRY AND FARM BSUFPLIES

WINDING Data, 235 motors, single and
throe phase, §1.00, Motor Data Go, Bax
TEL, us City, Ma,

BOATS, OUTROARD MOTORS, ETC.
r rowboat! MMT., boom, sall,

BAIL You
812 'I'n'nllt. Brewsier, M.

ELECTRIC Drive for nul.bnn::d baats_
Bimple plans, pictures, instructions. Bulld
}'our trwn easily. $2.00. Paul Dunn, Buf-

RI:.'BDILT Outboard motors. Fully guar-
anteed. Many to pick from., Send 10c for
complete list. Boat design book 18c. Buy
now !’hlll we have o good stock !-'m-ilﬂbh.
Chicago's largest dealer, Masters & Son,
214 WF;t Chicago Avenue, Chicsgo,

B , Raplers, daggers, platols, B0 RARE And fancy breeds. Eggs. Stock.
armor, illustrated catalog 25c. %Luhurt Emp
Abels, BG0-A Lexington Ave.. New York. bk o e LRTDH: W i
INDIAN Relics, colma, bills, gems, crys- FARM MACHINERY AND SUFFPLIES
tals, curios, ote, Illustrated catalog Sc.
100 ancient arrnwh.end.s £i.00. H. Danicl, BUY Tractor parts now! Large stock.
Hot Springs. glg-'w or used, Quick service: low EEEL-:;_
o

A5 GEH'UTH'E Inﬂllu arrowheads. §1.00.
Catalog. Geo, Holder, Glenwood, Ark.

63 poge l:n!ulngf Irying'a
Lug Co., Galesbyrg, lllnols,

INDIAN Relles, beadwork, coins, curios,
minerals, old glass. Catalog 82 Indian
Museum, Osborne, Kansas.

FIELD GLASSES, MICROSCOPES,
TELESCOPES

ASTRONOMICAL Telescopes, binoculars,
camerns,  microscopes: bought, sold, re-
pouired, Send 10c for list of lnstruments
%m‘ged. Rasmussen, Box 204, Amsterdam,

TWELVE Foot flat bottom rowboat

Catalog boat bulld-

ing plans 1D¢ Th.u Rudder. 15 Murray
Street, New ¥

MPDLL Slze, Fm' to lha -a Imn.t ?nth:rna

ts. strated
“Bulld n Ewl" u!llu: le: i

1o Build Boals" book., 1040

Boat Blueprint Oo..

land, ©Ohio.

How
Elen.-]-.ud
Btatlon A-68, Oleve-

JUNE, 1943

POWERFUL Telescape lens kit—{Con-
gists 3" diametsr T5" focus ﬂh]et‘tl'l.'h
50X and 100X astronomical evepleces
While they lnst. 81, ﬂﬁmtgﬂ.td With 503
terrestinl eyepicce §2 fAeegor Optical
Co,, P8, Sunbury,

MICROSCOFPES S-l::lenul.'l.t: la.buratunr
equipment, bought, sold, exch lmgg F‘l

paired. Catalog, George Klein
Avenue, New Yorlk.

FROFITABLE QCCUPATIONS

MECHANICALLY Inclined men — Own
and operate general applinnce repalr shop,
Complete, illustrated course owWs  you
now. Welding. refrigoration, motor ro-
pn!r. how to get business, ete., all phises

. Free literature, Christy Bupply,
De-pl., 4320, 2835 N. Central Ave., Chicago.

WELDING Pays. Learn with 1042 trade
school text manual, 516 pages. Over 500
hotos, 5200 copy, Mopey-back guaran-
e, Hobartweld, Box M-533. Troy, Ohlo

ETANDARD Rabbit Journal, Milton, Pa,
4 wears $1.00, sample dime,

RAISE Angora robbits—woal  brings
£5.00 pound. Particulars free. Orinstend’s,
Edwnrdaﬂlle Ilinois,

“HUNDREDS Of helpful books. Catalog
free, Popular Mechanies Press, (C-43),
200 E. Ontarlo, Chlcago.

3TA



BOOKS, PERIODICALE, PICTURES,
FOSTCARDS

MAGIC TRICKS, FULZELES,
JOKER NOVELTIES

TRADE Magnzines, current numbers,

advertising, aviation, building. cduerutiun
{ood, hob {es, imsurance, journalism, live
stock, mafl order, medical, metal-

wood-working, music, packaging, patents,
fhn-mnnnhy rinting, poultry, Tadio, é-
rigeration, signs, sports and &scores of
other subjects.  List with prices fros.
Commereial Engraving Publishing Co.,
34C Morth Ritter, |ndllﬁﬂ-&lnﬂllmw
BELF-EXPLAINING Bible: Ilustra
circular free. HBox #48-P, Minncapolis,

Hinn

MIUKE flulz:u‘:d'i-ur t, 35%“" uu':Tr
B W .

zn I m. Jn.mhnh?l:i.. 18870

Ave., Dwtroit, Michigun,

NEWBPFAPER And magurzine gift sob-

ﬁrlls 'T%ulé Dlgeagtpme“ nﬁi Mlti:l;.nt: Bn?‘

h Bon, f.‘l.mbﬂdn Bprings,
Ilh'l mumlm o ﬂ.‘-ql-I-Eﬂ-

~WHEN Will this war end?” What
comes afterwards? Answers by the q;ruat-
est seers and prophets of all times,
Peerless Books, Box 3810,
Mart Biation. Chicago, Tl
ﬂazn_-mu Page ummt n::'md used
and home stugdy A erEnce
=y a an:’!. Est. 1802, Cﬂhle
Book Go: Dhe

alumbars, Ol

T UNUBUAL Ims vlt-nmlm pnml
hormones. Ca companies
dni: offer. See "murﬂsuy

BT Models of glamour |'.l1.'la. .H.ﬂ'iu-
tlr.: collection. 40 mphs in
$1.00, postpaid. All dilTerent, trard
size. Scott's, Box 343, f.‘m'inlpun‘u__ﬂx
*INBIDE Cut,'” & humnrmr.a hospital ox-
T M
nting. au
mu_gl_:ll Sum cd-i
MEN 18 To E—Al'e
army inductlon test?
service,
test' wl

ed for the

ou gnter the

ou’'ll take a “goner r.lm!ﬂmuun
is tremendously

because the mark ¥ou make 'l."l]I 1% Ip de=
gide voilt place in & aFrmy. It's the road
to offieer training—toward the job you
Bend 10 cents for free book con-
guestions ond n.n:'l'ur:. similar ta
those given on the test. obligation.
Book and M Bzin.e Club, PL! 318 Fifth
Avenue, New

PCHTCARDE. Fhrn colored San Fran-
cisco  bridge views, 10c. Hayco, Moss
Beach, Californin.

MIDGET Bible and list of other novel-
tles—10c. Torian's, 247 Chapel 5t.. Hamp-

'Wh-an

wani.

ton., Virginia.
BACK Dated magazines (forelgn, do-
mestie, art.n: Used toxtbhooks—Latest

iblishers.  Cata-
u?n lﬂt.' {refunded). icerana's, tDunt.
A). B} First Avenue, New York. N. Y.
UBSTANTIAL Sparetime profits tak-
ing subscriptions—32500 magazines. Com-
%I:eu starting supplies free! Pincs, 144-34
Avenue. Flushing, N, ¥.

JOIN This amazing boolk ¢llﬂ;| and get
cm.e nmk iree with each and every book

wiw:r favorite magnsines nt low-
ﬂt. pnﬁ‘qh prices, apd a cirewlating U-
brary service by mall st less than a penny
and half per day. Mo dues whatever.
ne Club, PM, 315 Filth
Av:n'_u:. Hew York,

REBINDING: We hind magnzines, old
books. Bibles, hymnals. Heckman Bind-
ery, Depl. D, North Manchester, Indians.

WHAT Every Mason wants. 'We have
Masonic books for Blue Lodge, apler,
Commandery, Scottish Rito and Ehrlnu
Our rituals are wsed the world over, Send
far Iree catalog of books and ritgals far
Masons, Odd Fellows, Enights of Pythias,
Knights of Columbus, Elks. efc. Ezra A,
Cook, PuhlLsh:r. Ine,, P.O. Box Ti6, P.
Chicaga, IIL

DRUNKENNESS Is a dis which T

spands to treatment, Hu:dl.ut skill plm
I‘hlmln ngmnnthr prove successful
WF\‘-I-H

Hguor a e:perlenra.
Write for free booklet, P. M, MNelsonm,
The Keeloy Institate, Dwight, TIL

MAKE Your own herb medieine, Beau-
tiful Hlestrated recipe book 10e. Botanies,
3818 West G66th Place, Chicago.

GAMES, ENTERTAINMENT

EALHNC]NEI Tricks :,ll'.ll.i fmn dal
rties, sta Complete act 250, Knﬂl‘l
154AM Nnnh Sind, Milwaukes, Wis,

J8A

143 EDITION Douglas famous cotal
of 500 tricks voui can da! All the lates
with cards, colns, thimbles, balls, ropes,
..p alus, | books, illusions, 128 agu

ll.‘n: Douglas Magic Shop, Box
]:u. Bs, Trexas. -
LEARN Ventriloquism, 3¢ stamp brings
rticulars. Smith, 801 Bigelow, FPeorls,

~SURFRISE Your pals. Your name (or
theirs) in screaming headlines, irnur- PEET
Hollywood nrwmper 25c, 4 for M ﬁm"

id, Lefavor, Printer. Arrowhead
EE"“‘E*_ Han | Bernardino, California.

BAFFLE Your friends! Bnmcthlni new !l
m;mm Eets :m‘u cards and instriclions
gomplete,  Ray clalty Service, 1008
Henty, Detroit, Michigan.

SURPRIBE Friends! Send 10c for three
e
:Eﬁin Artiluir E. Drewry, 5303 Baldwin
EQ aft, Mich,

32‘1']1 aratus ineluded, $3.50.
Eastern, Box ‘1_ng Raleigh, N, C.

DOLLAR. m;tﬂua outfit. free with

essjonal calalog 25c. Trixie, 2404-N
Fifteenth, Philadelphia.

ﬂ.ﬁmng ‘F“ﬁéﬁ'h?n CaLeloRte. G-

an . cir-

culurs, quarter! MNelmar, 2851 Milwankee,

-
NEWI Bim iﬂnd. card tricks!
aﬂf-wurﬂn{ru 50c postpald, James

I!'.]Jlutt Bt.. HRiver

Raouge ll'.lﬂn.li!n.
MAGICIANS' Headguarters, 218-page
oatalog, pocket. parlor, professional tricks,
"{ﬁ‘, anter's, M=1311 Walnut, Fhiladei-

MAGIO ‘Tricks, purles, books, cards,
-Eum:h ‘boards. car.i.tu-s 10e. Bpecialty
ax 671, Bt Ll:ruis

BE A magl rofesalonal

nu.lnﬁwc of Iutn nlu llﬂ. Ire-
fand. 100 North Dearborn,

WORLD'S La t j:r-b:l'tutnh.l.l magia
shop keeps you L;E?uunh with latest t.ric&
'I'n receive mallings send 26c for 1943 cat-

Holden, 220 W, 4Ind St, New ¥ork

HGLLYWDOD Elnucl.lil Hlﬂﬂl g
ghost  Huslon I“;

ton, catalogue.
trick for I5e 1] Bnnn of Charles,
Box 888, l*Il;!II:'-'l;u;u;ft Californin,

NEW WVanishing key and catalog 25,
Bterling Maglie, 345 John R, Detrolt, Mich,

COINS, TOKENS, CURRENCY

WHITMAN Folding coin boards for In-
dian, Linecln pennies, libe buffalo.
Jeflerson nickels, Morgan,

quarters, halves, 30t each, four illl]
postpaid.  Also offer Whitman's bound
1043 Handbook United States Coins con-

premiums

tli]'.lh:li valuable information,
tpaid. Blosson's Coins, 1610
nrn_pﬂ]m. Minnesota,
OLD Money wanted. Wil pay s100.00
:nr 1391 d.lm: B. mint, $50.00 fn:r ma Lib-
erty head nickel (not bafTala). premi-
ums pald for all rare colns. :El!:u 4c far
large ¢oin folder, May mean much profit
to you. Numismatic Co., Dept. 20, Fort
Waorth, Texns,

evEns,

KNOW The value of old ooins.
ELing-—Rare clion over 100 years old
Containg T States half dollar, guars
ter, dime, half dime, large cent, cent,
Jackson cent, Colonial Connecticut cent,
New Jersey cant, useits cont, five

ns fram five different countries,
nncienl Roman coin over 1500 years old
and 1943 coln Lllst all for ooly 25.040. !III
different dates Indian cents $1.00
B Jarpe et et years o, Gl
rge cenk o i
ml: cent, white Indian cent, 2o
picoe, hall dime, Civil War m!. Caf-
Ied.erq.t! bill, fum:lm cain, tun-J‘.En and’
1943 codn lst all for £1.00. d.u:l'arem-
Torelgn  coins  $1.00,
ns uncirculated 1 VDB tu:'nt,
Indian cent, 19220 cent, Imim Nm. Tm.'-
elgn bill and 1943 lst all I
Massachusetis 100 bill, rare, 51-25 iobﬂ
Confederate bill and 1943 t
‘Worthy Coin Corp., 233-D

Bar-

H.n.u-chmiu.
“FREE! Forelgm coin, banknote and llrn
M llustrated coin r-n.l-nlntut to @
seTViceE ap 18, Bend b—

;ﬂ".a Tatham almea, Elmn:ﬁ -135,
GET Profit and nlu.mra in mllacl.ini ald

dm&d 'l'iul Lt

Eﬂld far “. mi' H.I.I Mehl, 370 Mehi
wildi Texas., Largest tare
et o U, 5. Estanlsned

44 years.
T ve Just the scarce U, E. ¢n|ul
you want.  Bend me Hst. -Bect me by
E’L’h William H. Etnwmmr wm:ruh.

STAMF COLLECTING
FREE ‘j!‘cl.u' choica of I.'EL'F 10 stamps frnm
our first
cmmm.\nHI,nn Eumu-

A B
pa.nf Dept, 3M, 1457 Broadway, New

York Of

“FREE! &5 Value U, 8. No, 541 Send

djn:m for details, other offers, prizs packet
selogtion approvals. Fair, Box
"IM ristow, Oklahoma,

POSITIVELY Greatest free offer—Lat-
est Scott’'s International $4.00 Stamp Al-
hlm—ﬂn\.'u'inz enu.ru warld, contains
3,000 desariptive  spaces;
Eoutt,"l 1“3 B-hundnrd §4.00 ecatalogues
“Philutely's Encyclopedia® -— abaolulaly
ﬁ'!:lz L nppT.l:-ut.u for forelgn approvals

“Pu. ustomers. Hargain Stamp
Bervice Im Springs, California,

~ FINE Approvals, ireshly mounted. Fast,
personnl service, Tell me what countries
you prefer and I'll send their stamps.
E.kln'ner. 345 East Ocean, Long Beach,

e e i s & e
“TREASURE Lsland™ gift offer gives—

entirely free—to purchaszing u,p llcants of

our foreigm approvals; latest Scott's hi[
1:=rau page t'il' Interntional Etl.m%‘
bum: Scoti's 1943 $4,00 Bilanda La=

logue—ar fres & . other albums, ebe
“*Treasure Island’’ rrice, Vista, Callf,

207 DIFFERENT Stamps including com=-
memoratives, airmails, only 10¢ o approv-
al applicants. FRaeich Blamp OCompany,
4647 Henmore, Chicago, Dept. 4.

T U. 8. Commemoratives, 110 different
81.00, Alr mails, seventeen different $1.00.
denella, 3921 n.rrjard, Saint Louis, Mo,

BEND §1.00, Recelve assortment foreign,
U. E. podns, priesliztz, Collections purs
h{'.m'l:lil.iL:l. Hn.sun, 24 Maple Drive, Mew }ime
T

GDNFEDERHTE Hoies, five different,
ll: quarter each, J. R. Beffel, Ottawa,

10 INDIAN Head cents, dilTerent dates,
nlso pricelists, 35c. Schyltz, 1053 Rich-
wood, Cineinnati, chlu

0,000 COINE,

Lists free. Mogy, B—-H El:ru
delphin, Penna.

BLE\I‘:I:N Different coins, f6c, Oddenron,

Box 44—Overland, St Loois, Mo,

NEW 1043 Unnlrru]lmd
Ban  Fra

!'!!tllﬂvellmla .
?IE gach. Ollver Arnald,

Ehl‘-fmllﬁﬂ'q-

stee]l conts—
Denver
Macon,

100 ¥YEAR Qld crnt- 10 diﬂl:rcnl- Indinms
19418 silver 'r.|.1r.': i book. Jul
$1.00. Coin Shop, hnﬁ Alameda, Calif,

PRICE List of coins. hills and t:ullect-urs
pocessories 10, 75 illustrations. 2600 quos-
tations. J Randall, 31 South Deéar-
born, Chicago.

COMMEMOBRATIVE gl4s, Columbian,
Btone Mountain, Cleveland 21.00 each.
INustrated catalogue 10c. MNorman Shultz,
SBalt Lake, Utah.

1000 MIXED U, 85 old and new 25e.
Weatherby, T Trur Ohin,

50 FREE, Ewangchowan, ote., and bar-
galn list. E1.1.1.'lp.|:|:| Ne'l':astle H‘ 2

500 U, 8, Mixed tl'lll:'l'lmingbmjﬂ. 'l-'n.lun.
wmmmnrnuﬂu obaolete 1
162, Mewburgh. N. ¥,

ITALY, 20 Dlﬂeren: large commemora=
Lives, th general approvals, - Fox
] Paulisen Avenue, Passale,

GOYA Nudes (2 vrs,) He, Approvals.
Millhiser, 7724 Abbott, Pitisburgh, Penna.

CANADA War lssue, 3¢ with lli!pm: .
Bmith, I37-A 8th Avenue, Raoselle J,

FR'EE—EI] Different sitamps with mp=
provals. Postage Je. Quality Stamp Berv-
lee, Waverly,

FREE—Five E:olmnhln. with pricelists,
g‘nﬂfﬂd. Route Three, Chattanoogs,

OLD Commemorative covers, includes
E;rnn'u. 10=—=§1.00. Dishmon., Corone, Now
T 188 U _B. Commemoratives,
ﬂmhi mbusch, 1 Ridgewny,

a.

507 DISCOUNT ‘PnnuiE stamps.  Ap-

%rn;al!. Oulfco, 178 B fde, IFVinEton,

ete., 10e
Clneinnatl,

POPULAR MECHANICS



EXTRA Btamp moneg
tails write Jack Reed,
dale, Pennsylvania.

" B0 DIFFERENT Cansdian 1B¢. Crabler,
1210 Brooklyn, Ann Arbor. Michigai.

FINE Siamese set bc with approvals.
Vargo Stamps, Recine, Wisconsin,

WANTED, Collections, accumulations.,
%ﬂnd :bcﬁl:r%guﬂn. Leslie Stamp Company,

JAMAICA Complete war printing mint
$6.75. 80 poge catalog H0e (refunded)
Barrington EBmithen, Haliway Tree,
maica, B. W. L

50%: DISCOTUNT. U. 8. No. 31 to Nrn.
048, Mo u.ﬂ:mvuls Gulf, 178 Brookside,

Irvington,
Beychelles, Nejd,

for you. For de-
r., Box 42, Houlz=

Ja-

T BOLOMON Izlands,
Caymans, Manchukuo, Erum:l Evgrrmmg
3¢ with approvals. Viking, 130 (%) Clin-
ton St., Brooklyn, W. ¥.

MAP Btampsl Prioe list 10,
P-260 Rochester, Detroit, Michlgan.

100 DIFFERENT Fﬂrtttll stomps §1.00.
Eco, 31 Dexter Bldg., Chicago,

100 DIFFERENT Stampa 5. with

rovals, Standard Btamps, Franklinville,

oW JJersed,

UNITED Btates best mix X
Cannca  $1.00, Mlu.u.l.uctﬁ. isﬂlrﬁnrlﬁcﬂw-
cine, Chicago.

BTAMP Trading
large world- w.ldu
Bnl ﬂﬁiﬁ. Dallas,

1 ]5!] d.l.tterent stam

lan and 50 different
Et-:ll".la.h a5c. Waldo,

anly

Inl::Iu Ia.un America, 1. coin-

Intmmurnr.i reglons, ets, To

provil nppl].cl.ntm Geo. W. Emptage,
ardell, Okls,

MISSION E Soe 1h, lus tage,
Cash. Marist Mission Bodglltar. pgrmk-
land, D, ©.

T FOOL Your trj.euun.l Mall your post-
eards, lettors re—I10¢, thres for 25z
fealnd, nwiing Riail Service, Seven Ran-
dolph Place, Washington. D @

FOUR H-nm'.'hunm commemorative sets,
dime—npprovals, Garfleld, 501 Garfleld,
Cadillac, Michigan,

16th CENTURY U. B. commems. Clvil
War revenues, huttlnhip 86 and 810
stamps free to T, qml.ml applicants,
%‘:&F nutt_an ﬂ-ta.mm, 98-0 Browdway,

10 MORDCOO Sc. Approvals, Hut, 1777
Ocean Parkway, Brookiyn., M. ¥.

UNITED States stamps on appraval.
Lorge stock. Hox 488, Minneapolis,

FREE! 25 Different Scandinavia for re-
turn stage.  Approvals sent.  Cline,
171P, Clifton, MNew Jernay,

UNPIC A',Etl- Mixtures; large varlety.
t.h1|:|q &h. lﬂl:l ﬁﬂrﬂﬂ U. 8.,

G0 18541934,
400 T. 8, ﬂm‘ﬂ.nwmnru.th'e; iﬁﬂn Brit::h
3500 Canada.  Satisfaclion  guarantesd,
Kuhn, 3713 85th, Jackson Helghts, N. ¥,

“WEEKLY Stamp Magnzine, 26 weeks,
25¢. Btamp Journal, Kalamazoo, Mich

50 DIFFERENT Shipe, rallcoads, ete,, eta,,
10e. Approvals, Buchanan, 307 East 23rd,
New York.

Ble V!.L'IIE—-—U 3, exhibition t'h¢vct hlp—
Eruph. ntl.mp almost 60 years old, 25

fTerent U L B. Omly 5c to new npu].u'.ama
for my u'rnia. Stegor, 1165
Dnl‘ntng 'Denﬂ:'r E

UNITED Btakes, Ganndn. Hrwl'-mmdiand,.
Mexico, Bouth America *'Four Star Ap-
provals,' HMeothing like them. Write to=

Kesgels, Box BOB, Tucson, Arizons

T8 DIFF. Including Tunisia, Australia,
B, pproval applicants,

Indo Chinm,
Ransom, 1333 Pontiac. Ann Arbor, Mich.

TRADE Duplicates with collectors ev-
erywhere, Details free. Stamp Traders
Aspociation, 41078 Osceoln, Chica

FREE United Siates co Lst. Pmtane
de. Muork Hanna, 33 th Avenue, Pitts-
burgh, Penna.

list United States,
ﬂgnpa bought, Approvals, Bebee, Yon-

1000 HIEIED O. & 10¢ and -l-r: posiage.
Jem Stamps, Port Jefferson, H. ¥,
'I'..BEFI'.IA 'I‘ria.r.:les H{: 242-7 (8} loe
with 15 =15 < 1g ap . Carroll's,
T4RA W. 45 EL Lu: .‘._;clu. Calif.
ETAI.H:FS E-?ib-l"l‘li .lzlrclmn gnﬁ nnnelrlﬂ
proval, attractive prices, Fre eriberg,
18 Onk, E:II'I'I-111H'I-II:| I B

FREE Yﬂur chnl.me of any 10 stamps from
our fleat T. 2 approval selection, Ilus-

“FREE Hargain

trated list Included, Cesmopolitan Btamp
Company, Dept. 6M, 1457 Bmdruy New
York City,

JUNE, 1943

WOoW! $10.00 Worth of fun for only
I0e! 500 forelgn stamps, unsorted and
unpicked (mostly on bits of paper) just
aa recelved from the church missions and
other sources. Alrica, So. America, Aus-
tralia, China. Philippines. Dutch Indies,
and other countries are represented, In-
cludes a lew commemoratives, airmails,
and nnm l.'-nl.u-luimr up ko 2c or more
enchl ] I: of fun in
alampd ED‘I ﬁ'ﬂll h:l.l.thl. something
reaJ.L-.r valuable! Price only 10¢ to serious
a%rmnl a.n!ur::.umj Money back I not

amestown Btamp Go., Dopt
Nu. 22, Jamestown, New York.

£10.00 TO %1,000.00 Faid [or stamp col-

lﬁcl.}un-s. Keigwin Company, Vineland,

PREE|! The Stamp Finder! Bend toda
for the bilg new edition. fully illustrated,
enabling you instantly te identify n.ﬂ dif =
ficult stomps! Also fine packet strange,
faseinatling atnmua from Boshla-Herzego-
vina, Monaco, Patiala, OCyprus, ete., In-
cluding m.u.rs ships, animals and strange
ECENes. imu to nppru'rnl npplicants
inelosing 3o HEC‘ Garcelon  Sramp
Campany, Box 000, Calals, Mnine

TEN Crogy-shoped stamps. 3o with ap-
provals, Hnopp, Boe 1381, Bristol, Conn,

DEALERS—Wholesale lst. Postage 3e,
Emm;., 5031 Queensberry, Baltimore,

WORLDFS Bmalleat nirmall—ﬂla.mnnﬂ
and triangle stamps, free stamp maga-
zine, also magnifier to study your stamps,
with large collections of stamps from
scarce countries, A bargain. Be with “1;

rovals, Capital Stamps, Dept. 3, Litt

ock, Arkansas,

BMOEKY Mouniain commemorative ﬂ-!l!b
largest U, 8. slamp issued. and 313 0. 8,
ine udin{: commemoratives, alrmail, Tevs
Enies, Cat+logs 75c—To approval ap-

nts for Sc. Curhan Stamp Company,
loucester, Ifass,

20 DIFFERENT Forolan
tives 5c! Approvals.
dletown, Conneoticut.

T FREE! Western Hﬂm.lsg packet,
FPos 3c. Owens, 806 Welsh, BM‘ Qity,
H—"-L.F““

FRuossin war  set, nﬁ
WIl:I:Inm.'s 606 Archer. Bay ﬂltl'. H: ERD.

“FREE! Fonv Express sot d facsimiles),
Postage 3¢, Hoberts. 400 Building, Bay
City, Michirnn

TREE! Leeward I8 Cayman Is., ‘Turks
and Caicos plus 60 different mint Geo, VI
t:l:lrunu.tl.uu ter stamps, (o approval
service applicants sending 3e postage.
Tatham t;nmm:n Springfield-30. Mass.

500 UNITED States for 10¢] 500 U, 8. A,

COMMEmora=-
Bentun Ryan, Mid-

—abaolutely unpieked and unsorted—just
as recelved from church missions. Many
varioties, including commemorntives, air-
mails, high values up to 86.00 denoming-

tion! Priee only 10¢ to approval appll-
canta! Money back if not delighted. Swan
Stamp Co., Dept. 69B. Dunkirk, N. ¥.
60 DIFFERENT Unitel‘l Etnf.ea- 10,
Prll:diat free. Seldenberg. Barods. m.u:h.

VICTORY Packet fren—Includes atngnﬁi

from Tanganyike, British Cayman Islal
animal, searce babyheand, coronation, early

Victorian, alrmall, mnp atamm with hll

catalo Il free. _Fna
Gray Stamp Guﬂmlm'. pt. F‘H
Canada,

FREE! Complete *'TUnited States'" ptamp
catalog with 1,000 illustrations]! Send 3c
or El:sm . Harris & Co., 137 Tronsit
Building., Boston, bMass,

MEXICO Census commemorative et
free with p'E'rmal: Pladon Stamps,

17i7-M Idaho, Toledo, Ohio.
WHOLESALE Elglsl:rlamanh to dealers
for 10c ndreds of bargains,
102 West 4Ind, New

G‘rmmlﬂ. 3“-“196.
York,

I:I'NITED States approvals complate cov-
eraﬁe fine gquality. attractive prices. Sem-
ino Eu.mps, 436, Coconut Orove,

CANADA 100 Different 2J8c—approvals
all countries, Lists, Victoris Stamp Co.,

Laondon, 4, Canada.
thowsands of  our

E'I'AHPB Wanted b
readers. Your ad in space will brin
you some nice orders. One advertiser sol
tive proof.
Advertising
Munoger, Room 301, 200 Enst Ontario St.,
Chicago.

HOBRIES AND COLLECTIONS

10 FULL Different matchbooks $1.25.
Joe, 302 Lineoln, Lansdowne, Penna.
GENUINE Arizona ruby and desert sap-
hire, send quarter for both, Minernl

cimens Company, Box 251, Phoenix,
Arizona,

MATCHBOOK Hobby *“Bulletin’’ mem-
%{:r{!ﬂp blank free. Box 1111, Rochester,

DO You know ores? 234 beautiful iden-
tified mineral speeimens, ineh size, gold,
allver, molybkdenite, ete. Display carton—

t one dollar. Arizons  Mineral

pecimen_Co., Cherry. Arizons.

20 DIFFERENT Cactus plants postpais !wslplid
£1.00. Enlalia Turner, Azusa. 1.

“ONUSUAL E.unh‘hl.es vitamins, pLa.nL har-
mones,  Catalog al:currlpa.n].l:s Colchicine
offer, See “Chemlistry.”

“CHARACUTER Dolls for colloctors.  All
descriptions, including story k dull-'l-.
Write for | 1].;:. Flower Farm, Copley, O.

T BEAUTIFUL Stones removed from rings,
ate. 100 assorted S2.00. Lowe's, Box 3ii,
8t._Louis, Mo.

FREE Oold ore. Send stamp, name, ad-
dress. Miner, 676 Eliot, Denver. Colorade.

THUEED Match book covers. 100 all
different $1.00. 35 Royal Flash covers
£1.00, Free list. Charles Edelman, 13110
East 84, Cleveland. Ohio.

““JOIN Matchhook club, 25c.
Box_101-B, Rochester, N. ¥,

NEW—L"I Different match
Box 102, Rochester. N, ¥.

MAKE Money bullding bird houses, Ii-
lustrated instruction book. 25c. Popular
Mechanics Press, (0-43), 200 E. Ontario,
Chicago,

CAMERAS AND FHOTO S3UPFLIES

“TEN Minutes to Succesalul Snapahots.™
Send dime delepse gtamp. Barry, 17138
Monica, Detroit.

STILL Available at Central—Hundreds
of bargains in camerns a.nd_uurplie*s. Hend
for free Hlustrated catalog listing st and
movie camerns, films, le FEETS,

muoters, supplics—at tremendous savings—
all gugru::tted,, Trade in your old cam-
era orf equipment. Write for your free
copy of newest munw—m\r]nf bargain book

—just out! Limited Hurry!
Central Camora Co., [thwzrauhln Head-

uarters sinee 18803, 230 5 'Wabash Awve.,

epk. F—].EZ Chicago, Illinols,

BASS Suys; War Ume proves Bosa
lrundl]ﬁhlp, Amazing eelection of finest
still eameras—Leica, Contax, Korelle re-
flex, Argus, new and used stll available,
Write for guotations. Satisfaction r,unr-
anteed or your money reflunded. Bass buys
‘em, solls 'em, trades ‘em. Bass Camomm
Company, Dept. AGQ, 170 W. Madison 5t.,
Chieaga, Illinols.

MAKE Monesy In 'utmt hy. Leatn
quickly at home. Easy plan. evious ex-
perience UNNECESSATY. mioon school ed-
ucatlon sufficient. Booklet and require-
ments free.  American Schoal of ftntus+
raphy, 1315 Michigan, Dept, 3421, Chicago.

HAVE You a camera? Gend ten conts
for recent number of our big magazine
showing how to make better ploctures an
earn money. American Photography. 118
Camera House. Boston, hass.

CAMERA Repal Bellows made to

Free covers.

covers l0C.

order. shutters mnﬂ'in:'%d Bellows made to

fit all standard camerns! United Camera
Co.. Ine,, A-1515 Belmont. Ohleaga.

A REAL Bargain. Bpecially preparcd
packet conteining 150 different forelgn
and 66 different T. 8, stamps; catalog
wiug nboul $5.00; pamphlet which tells
you “"How to Make Your Stamp GCollec-
tion Properly'’ and laria bargain lists. all
fm' o‘nhr 23c Ensﬁnid Ghieen DH:!.P Stl'h'l
4 Race BE,.

P‘ENNT Approvals, that satisfy, Neil
?{Eﬁ‘;‘“" ox §441-F, FPhiladelphia,

SEND Postage for f
price llst, Stanley Olb
Row. New York.

Onl Biates
ns. 38-F Park

CASH! Spot cash for cameras, lenses,
binoculars. movie or still, sound projec-
tars., Send full deseription by mall. or
wire for prnmrt caszh offer, Over 30 years
of dependability J.murus homorable deal-
ings. Bass Cam Gomg ¥. 1T West
Madison Slﬂ:l:t. ﬂ!:iﬂlﬁ Ninais.

cmma.s Lenses, binoculars, dark
equupmon.l‘. ;tht. sold, cmum:m.
Mu_sl._:tl 8, G4 West 48th, New York

PHOTO OCulde—Best of u'lar Me=
chanics Magazine nrticles on photograshy
reprinted in 188 page book $1.25, Popular
ggjchanlm Press, (C-43), 200 E. Ontane,

CRED,
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FHOTO FINISHING

BIGGEST $1.00 Value in 35 mm, fnishe-
;:: today, 36 exposure fine graln Atixdly
vments: deckled, embossed ma.r:j.u
u:uj date. Elghteen exposures T5c; slx-
teen exposure splits 5Gc. Free mallers. 8
exposure ralls beautiful deckied con-
tact finish wi em o de ma
2%c. Mailbag Pllm Service. Box B4
Chicago.
ANY 36 Exposure 35mm. developed, va-
porated and E:mtnmnr.ﬂ:allr enlarged to
Jx4 on glossy paper £1.00 com-
plete. Our modern veloping  methods
guarnniee more printable negatives from
every roll, Mo free merchandise but best
quality work always, A trial 'l'tlil convines
you. Free matlers. Epstern Photo Labs,
14056 W, Charles St,, Dept. 1, Baltimeore,
“FIVE Slaii; Enincgemcnis only 356,
Globe Service, 583-A, Mt Horeb, Wis,
T‘WD Beautiful 8x10" enlargements e,
Five posteard enlargements Es::. Twelve
g!;lnt?rtu Empire Photoa, Adams

G-8 HHPﬂHUHE Rolls developed and en-
ammath size 30c. Reprints 3e,

Thrifty Phnlm Bex 48, Bouth Gate, E‘n.m‘

FILM Developed—8 Mirro-Oloss prints
2%5c. Better P.MP:&‘ Holyoke, Mnss. T

ENLARGEMENTS, bx7, 15c: Ten for
$1.00. Bend negatives, DeVane Foto, Mel-
ville, La.

IB SPARKLING Liletone prints, 2 bean-
tiful Hollywood enlargements, [ree LEI.'I;h-
ertone frame and photo wallet only 28e,

in.

Free photo album with first order,  Life-
E:Tt tudios, Dept. A-638, DEE Hnln;.

FILM Finishing Service, Cet our Jarge
priee list. Box MB0-Metropolitan Btatien,
Los Angeles, Californin.

FILMS Bdcntlﬂull:r developed plus B
beautiful 4 nar ements 30c complete,
Ehnl.-u Eerv!b& Dewey &t.. MNewark,

1] ﬂ]l 8 Expesure rolls developed nnd
two Buperfine prints e-nnh expoaure doc,
Reprints  2%ac, H0—31.00 36 eXposure
d5mm, rolls fine min, 31.4,:-!-['; prints
$1.00. I8 exposures Gbe, Overnite service.
Meroury, A-108 North Dearborn. Chicago.

BEAUTIFUL 4x8 Pictures 1'% each,
Ifrom 116 and 120 negatives. 34ax4lh from
all other sizes, All work gunmnr.ubd
Overnight service, Roll developed and a
pictures 3e. Roll 13 pictures 450, Rall
pictures  éoc.  Enlargements on dn‘uble
welght portrail paper SxT--dilc, Bx10—&0c
Coplea made from any pieture 75e. Pacific
Photo Service, Box 666, SBan Francleco,
Calif,

READY-TO-FRAME #6x4 Enlargements,
5¢; Hand ecolored 20e—from your nega-
tive, ints your negative, 5e, Ko-
dak roll deve wi 16 guarantesd
deckled-edge Ve prints e 34 expo-
sure IGmm. roll developed, vaporated, en-=
larged to 3x4. £1.00. x4 reprints, 3o each,

Immediate servicel Free mallers! Amers
ican Biodios, LaCrosse, Wisconsim.
35 MM. Argus, Lelca, ele. {(exo l“M-crn

cury''y} 18 exposiife rolls, fine grain devel=
(Enstmon  DHE-207 and  benotifully
enlarged lo 3" xd"  glossy ;

reloaded 'WJI‘.?‘.L Eastman Plus X,
d6e, 18 exposure rolls. 55¢. reload 20e,
M-hour service. Satisfaction guarantesd.
Free mailing bags, umﬁ:l! print. Technl-
:!!!.I.llliCF L.l.bﬂt‘Y utlory, 641 Hrown 5t., Roches-
BT

QUALITY D-mm!upln]:—?mmpt service,
Frea

B-8 ure rolls, two I:I-.'J:l 254:
enlargement Jum brings
matler. Petyt Studi :mn "l.l.l' -B.'slh Bl.'rl.-c:,
Chicago.

T‘Wﬂ ‘Beautiful prints from each picture

on roll 2ic, Twenty two years of satisfled
custamers. Quick service, Fhotos,
Dept. J=-4, .]'um:ﬂil]: Wizconsin,
18 BEAUTIFUL Oversize deckledged
prints and two enlargements with frst
order 252, Owlphoto M1, Weatherford,

Oklahoma.

ENLARGEMENT 436 In colors and film

devel s
v e L il B
Alms to Joy hﬂtcu :]Fl;l BOB, Nn:w
York, M. ¥.

ROLL Developed, ‘Three enlargements,
;’? prints e, Dick’s Photo, Loulsville,

BA'I‘IBFAGI‘IDH Dr!guur money back,

35 ecents.  Rol with 18 regular
negalive slee 'pu‘inh or & double-size nts
30c. Past, safe service, Ploneer oto

Co., Box P123, Wichita, Eansas,

40A

ROLL Film developed and 16 prints m-
B prints and 2 enlargements 25%c. © u
Fhoto Service, Box L, Orystal Lake,

EIGHT Besutiful mln'mi Prints :nnr-
3 n?:':. roills l:ﬁ:!lmﬂ Flpxd4l ;]"' Eu;
ton Studios, 85 N ¥

PBDTDGRAPEY P-or plmmu u.n.d rof-
it. FPrepare at home. Common school ed-
ucation sufelent. Write for information
and requirements. American School aof
Fhotography, 1315 Michigan, Dept. 3452,
Chicago.

BEAUTIFUL Enlargement from

ciure on roll 25e. l}ut Rata

pt. B-4 Janesville, Wis,

EVERY Piciure an enlargement! 8
sparkling deckle-edge enlargements and
toll developed 25e eoin: 118 sire or small-
) r.n:llriu ints_Fe, Enlarge Photo,

Box 1910, Boston,
ROLLSE Dev Tmn prints each neg-
Repﬂ.ut.l- 2c epch. Bummers'
o

each
Fhotoa,

ative 2dc,
Btudlo, Unienwille, |

THREE Prints each good pegative, § o

B exposure Iuilu. 3&::. !I. ]B, 18 exposure
East-

ralls, BOc. Fred D.
man, Bode, Im

HROLL Developed and 8 lustrous distinet
figish permanent Velox glossy prints 38o—
reprints 3¢ emch., Fotoprint Bervice, Box I,

REonnoke, Virsinia.

“Bxl0 SILKE Pinish enlarge
Bend negative, ::—mu: Etuﬂjn
ving Park, Chicago

MOTION PICTURES AND BOUND
EQUIFMENT

BOMETHING New 111. !mm. huma mov-

mant—2I5e.
40064 1r-

fes. Assorted films, l::wer
B0’ 25c. List !:er_ E IM
Btony Point, Morth Oarolina,

mr:ﬂ Bﬂ\éﬁ&%}a u:li:ll.me s.u.r.EF- and éﬁ
Iris, Box 539, Brockton, Mass abinila:
nel.'llaA"D ]ﬂg] %‘ﬁ ment sound, 50
mtdzlm m&l. Main Btreet, Riv-

FREE, m:a Movie catalog;
loe. Goodwill Company,
nessee.

" DEVELOP Your own movits, Save 500,
Oenera Company, Davenport, Towa.

OUTETANDING Sound 35 mm! Fea-
tures! BShorts! Demsey, 12233 Berkley,
Youngstown, Chio.

§1 BRINGS “Surprise” assortment Smm,
%Inn‘ul titles! LeMoine Fllms, Nevada,

GLAMOUR Newsreel Mo,

sample Alm
nekson, Ten-

4 majorettes,

beauty queens. Bmm., 50 ft., regularl
52,00, only $1.00. (16mm., 100 ft. ‘l 3‘
Lists, um‘f]u, dime., Je

mira, M. ¥,

100" 1EMM. Used soond film. $1.00
pald. Blackhawk Fllms, Depl, PMG,
enport, lown.

BOUND 35mm, Fe-amru—!li_nd Pro-

Rms Tented Bound projectors

Gmm, Ta.lh:iu fi m.s lﬂl 00 ench. Patrlotie
trallers £4.00 each, Free lists,

Bimpeon P:I.lml Miamisburg, Ohis.

VALL-AROUND Reflector Co., gunr-
antees their reflector will glve 257 more
sereen llumination on_ Revere 'pmjm:r.-m,
address 10111 Euclid, Cleveland,

LEARN Maovie projection, mmmt..,
Free catalog. Glve age, Thentre Insti-
tute, Elmira. N. Y.

EEND Stamp for 16mm., Emm. ealn.

logue, Sterling's, 678 Northampto
l‘mmn. Pumglgt:nntq, .
BASS Bays: Leadership In the cine feld

is apparent in war times. Here rendy—
your choice of # mm. and 16 mm. appa-
rutus. Write for gquotations. Your old
equipment |s worlh real money in trade
—describe please, Or we buy for ensh and
Immediately on receipt. Wrlte to
dguarters. Bass buvs ‘em, seils 'em,
trades ‘om. Satisfaction guaranteed or
vaur money réfunded. Bass Camern Qom-
pany, Dept. A, 179 W. Madisen St, Chi-
cago._ Illinods.

EMM -16MM. Films, Free ca'm]uiue

%h film 10c)., Parkwny Nprt
%E[;Lr aitern Parkway, Brquiyn.

Bubjects

Al

Cntn-
L:mn.u.::m-
M, 3130 Btrauss, Brooklyn, New York.

BAAY 1AM, Silent-zound: all Iatest
aubhctu.. Fllms rented everywhere, Free
{sample film _10c). Oarden

Pll 1'? West 50th, New York.

Sound
reels

JSMM. 16MM, Bound silent prej
films. Savarese, Woodcliff Eﬁake Eﬂu"

FROJECTORE, Cameras, uuumim.
film reﬁnt;’.l'hlg'hrm“m M il w -4
48th, New York, s -

MUSIC AND MUSICAL INSTRUMENTS
Popular pians! Write Magic

Eey, 111 A _Broadway, Clendale, Calif,
..CO-ED Dance reconds.” Entertaini

dy."*  (Lyrie phlets.y Postpaid two
records §1.70. Mo catalogue, Sorority Fra-
ternity Hecords, Siation I, Box 46, New

York.
PIAMNO Lessons 235¢ each. anlﬂl
Ihu'rl-mt, most simplified course. rite
rilculars, Willeford El.'udl.tr
H l: Ml Hollywood Bivd,, Hollywoeod,

POEM (Bong) writers' beat chance. We
write :m:uy [ ng and pub-
lish, ﬂ.:mnuu n:r.m.. “Dramatic
new dlw.u delight, for s riters
cager and I:r.Is'hr. Warm, fri wel-
S ot
50 ordyke Publishing Co,, 6607 Bun-
lvd., Hollywood, Calif.
EEPRDDU[.TI‘IOHE Yn'l.l.'r -1 IBiﬁﬂIJ
M—-l-‘.i o0, Joo Cohen, 1553 South Hidge-
wuy, Chicago,
BONG  Poems afler,
""""" And nnen:u E‘I.'I'.‘|I.‘ ht.-
ours? ore's your
Bﬂ I'.i:w:ﬂm Impartant. u%
ﬂlrid. Plitsford, Vi
MUSIC Composed to words, Wonderful
ton, Bager Bros,, Ost h, Wis,

QH‘-‘.'GHML Music meu:d eXpress
the mood of your poem, Write ﬂlr Tl
ing offer, Al Moguin, 2110 N, Beachwood
Dr., Hollywood, Calif,

BEATUTIFUL And ca
ten to your larﬂm_ Excellant plano-vocal
ATTANEINE. rnistic m-r:nmtrnuui.
Mechanics of -H-lma:wnun: 51.00. Info
ton free. Roscoe F. Barnhart, IHI!I iBI‘J‘L.
Des Hnlnm Town,

melodies wrlt=

Wanted for musicnl setting.
snend gﬂem for immedinte econsideration
Five Btar Music Masters, 630 Beacon

Building., Boston.

BONGWRITERS: We offer complets
setvloe, Melody writing, revising, radlo
bm:lcu.r. mirke . Bereenland Hecord-

ers, Box 1M1E, Hollywood, Calif.

E-D‘NGWRITEIEJ Bend yYour porms I'm'
our ofer and n-ea ‘Rhyming Dl{:tlunm%r
Phonograph records made. Vander] ll!
Music ludh;- Box 112, Dept,

Izland, M. AR

TRUTH A.hml. lnl:li'l'ﬂl.lnl. 'pl.tblljhi
Fact-packed IJII:III:IkIrE"I:1 £1.00, Ahlstran

WA.HTEDJ L nm melodies for songs.
We arran 15-11 sell. Buperior Song
Studios, P u_s__lll:. - 2

" CHROMATIC Hormonics wanted, Will

pay highest cash prices for used chro-
matie onleas, any make, regardless
of age or condition, rite or scnd har-
MOTHCLS pont for our Lberal

eash  offer, retsch and Brenner. Inc.,

41 E. I0th Bt , New York, M. ¥.
EDNE'W'RITEEBJ Amazing outstanding
offer, Hibbeler, C5, 2157 No. Avers, Chi-
CRg.
NEW And used accordions bought and
sold. ; up, Del Principe, 307 So,
‘Wabash, Chicago,

PFOEME Wanted. Monthly publication.
Annual nnthul:rﬂh :|:|r.|nc nwwards. The
Poet, Box 8 Maoryland.

L SOFONBITERS, Wi, i L
E;-nt F;urmucﬁdnmﬂ . Ohla, A

BONG Foems wanted: Write for Im
Instructive booklet. United H:l:sl.ﬂ Cor=-

poration, Dept. 14, Balem, Indiana
GOOD Musie e ed to good 'l'uﬂii
Reginald Beleher, tham, New Jeraey.

Established 1010

BONOWRITERS—Bend poem for imme-
diate consideration and free rhrmJ-n-t die-
1 Richard Brothers, WWoods

Building, Chicago.
N Bwing pluno! Peatal brings

LEAR
folder. Christensen. 451 Eimball
Chireen

l'!l.‘ﬂ

WRITE Songs. Big money l-nd rEputa-
Hon. Write for infmtﬂm J. Gordon
Pub, Co., 201 N, Hoyne, Ave., Chleago.

POPULAR MECHANICS



RADIOS, SUPFLIES, INSTRUCTION

REVISED Plans 18 lo distance eryatal
pels, with ""Radiobullder”—year, 35c.
Laboratories, 14068-0 T7th Avenue, Onk-
Jand, California.

WANTED—Oescilloscopes,
liammeters, vacuum-tube valimelers—
ROA, Hickok, Bupreme Precision, o
guwﬂnnt makes, Halllerafters 53248,

receivers, Super Pro's and HRO's.
Alsg 0-1 miliammeters and 0-5, 0-10, 0-25
a.e or dc. ammeters, 3-inch size. Idle
test units and meters are needed for the
war effort. Help train thousands of radio
g;umn:l by se ling your equipment now,
Allica "Badlo Corparation. Degt,  SR-P-5,
el itlan,

833 West Jackson Boulevard. Eq

Kenl.

KL&IME Radle Luboratories,

valt-olhm-mil-

Do, nl wumﬂ. ﬂ:’u {!‘JD hll;e llhﬁ—
Bands par it ete., unobtainable
elsewhere. Mo catalog. Definite inguiry,

inclosing relurn postage, gels Immediaie
00 Hst, new radio parts, some

BUCCEED! Operate own businesz: home,
office. 137 tested pilans. Particulars free.
General Sales, 149-A East 16th, New York,

COLLIER Explaing how he made for-
tune in mailerder business. You may too,
starting small. Literature free. Crown
Books, Charlotte, Mich.

BTART Local or mall order business,
Detalls free. Erlc . M0 Bturgls, Wor-
cester, Mass, z .

BTART Your mm migazEine agency at
home. No ca required. Write for
particulars an nu;! lies. American Head-
ors'_Servics, Hatfleld, Penna.

THE Army got me! My guaranteed
zaver formula and w‘lwieaaunn clreulars
31.00. I've made money. You can. Hox
151, Boreville, Texns.

T OWHN And operate vour own Felrigera-

tionn repaly ghop, Complete, Musteated
course shows you how. Fres booklet.
Highland School, Dept. P66, 1141 North

Highland, Los Angeles,
PAY Cash for something to sell by mail.

obaolete,  all _useable, lect express— | Box B44, St. Louis, Mo.
856.00 cash, S5H.00 Hsi—310.00. SR BIG Paying mail order business in your
CR!’ETJ!.I‘.- Raodio experimenters, Write | own home. e literature. B, Matuska,
Hewlet, ¥ East 35th, New York, Girard, Illinois,
RADIO Communicktions courses guali= GUARANTEED Income! Grind lawn
fying for nll federal lcenses. Home study | mowers. 5200 capital! Mowers, Janes-
and resident courses. American Radio In- | wille, Wis,

;‘uta‘}be. 44 East 43rd Street, MNew York,

RADIO Bervice men and a:pﬂrlmenturz
send for our giant radio n.l.:. u.
dollars. United Radio Co. (
ark, N. J.

BUBINESS OPPORTUNITIES

PROTECT Your post-war inecome. Start
now by being the dignified owner of o
route of posinge stamp vending machines
In your loeality., Grocers, drug stores

t . aweet shoppes. ebe.. ore all
fve locations. This Is nol o penny cateh-
ing scheme. $£500.00 ecash will glhle ol
X machines, requiring about 4 hours of
ﬁ;r spare time and net you £18.00 to

00 weekly, You may purchase any
number machines you wish, Due to lim-
ted materinls this offer may not Inst long.
Write [or particulars now, Osier, 15510
Springarden, Detrail, Mich,

HUBTLER Wanted! to intruduoe EUP-
ply demand for Rawlelgl
routes open nearby. nwlcigh. mel.'h-
ods get business.  No selling experlence
nieeded to start. We supply sales, adver-
sl Hterature—all ¥ou need, Profils
slm increase every maonth. Low prices:
ood _values; complete servies. Rawleigh
Dept. F-63-FPM, Freeport, 10
H.ll.ll..- Order business course shows you
how Lo make money, spare or fulltime.
Teaches professional mall order techmigue
—not penny-catehing schemes, Fres de=
talls. MNelsom Company, 500 Sherman,
Dept. F-402, Chicogo.

ETART HIIIIIIE business 'n:axl.n: slatunry,

Hma

o

a

plagues, art goods, novelties, zouvenirs,
concrete pottery, garden furnifure, artifi-
clnl morble fooring, lHguid marbhle. Make

our own flexible molds. Amazing profits,
aluable folder free. Creative Ilu'l;|i;‘i.ah::ra1

(PME), Glencoe, Tllinois.

PFROFITABLE Business by mafl Emall
investment, Particulars Iree, Walker
Horrin, 8188 Vermaont, Hannibal, Mo

HELL Pholostampa: B0% commisslon
Send for sample 6x3 Imprint cireular.
Charles Russell, Box 2, Warren, Ohio,

START Bpare Ume home bisiness, Lit-
ératire free. Morey Enberpeises, MNorth
Chicago, Illinols.

TAMAZINGLY Eumuu:m matlorder piomn.

'“I'url: nt home, 5 well.  Literature
ree, Leonnrd Pu'hl hers, 35-A West
Mrd Btrest, New York M. ¥,

WEED - Money? Sell books by _mall.
Write, Wall's, 3240 Glenview 3t., Phila-
d.tl&'h!a E‘Mma.

FREE—200 Clever mallosder, homewark,
local business offers—all AnApPY DIODEY-
makers. Lewis Co., §28-M Carpenter, Oak
Pirk Illinads.

" OPEN Cutrate drug store by mail. Com-

plete plan dime. Dixie Service, King,
M. Car. 3

“UNUSUAL Opportunities, vitamins,
plant hormones.,  Catalog nmmrl.pnn:m

-C‘-oilc‘hk‘inl: offer, See “Chemistry."”

“HOW To Ma‘n Simple Molds and Plas-
bcr P‘Lu.-que-! Mo rubber required! Book-
lel. 25¢.  Plastercrafe, 1406 E. 43rd St
Cleveland, Ohlo. =

FOUR ic Stamps mailed to: Clarence
Coodwin Neal Publications, 8000 Soulh
Main Etresi, Los Angeles, Gu.]i:[nn:ﬂn. will
obtain Ameriea’s preatest opportonity, in
jI:.h.e mail order field. Only 1000 avallable,

LITTF.

5 MOST Read mail order magazines 20c,
Armand Cartier, G85A North, Pittsiield,

“WEBER Typewriter Mechanics Behool,
Bimplified homestudy-repilring Increas-
ing. Canton, Ohio.

BTATUARY: Make all kinds, Simple
rocess. Make and install artificial stone
poring in color. Ldquid marble. Other
mmur-m.n.ken Write Emmm'ﬁgg LLr.era.-
ﬂql‘c ree, Compo-Tex,

PLASTEX Industrics offers industricus
men an oppartunity to start & business of
thele own, manufscturing art gooads. nov-
vltles, souvenirs. etc., o Plastex and mar-
ble imitution. fc material makes $1 arti-
cles, Rubber moulds furnished for speed
production.  Small investment hrlnua‘:ﬁuud
returns.  We are now placing bi

store orders with manufmeturers,

Ior interesting I:-u-uk.lrt mailed [res, P‘Lu
tex Tndusiries, Dept. A, 1085 Washington
Ave., Hew York

HOW And wh-rn to obtain capltal, |
explained, particulars freo.
‘Wapakoneta, Ohlo,

127 WAYS To make money, in home or
oMce, business of your own. Full partic-
%g_]‘xa Iree. Elite Co., 214 Grand Bt. New

TLIQUID ua.rnu—cm]n-rrul u!mdl H-l.'b]d
brush, spray! Composition Doors, bar-
lastie maolds, Pnrtlcula.ru Iree. M-.rhlel:-
ine Servies Edwardsville, Tllinods,

4005 PROFIT Belling 137 rtunit
Harris, Wall Bt,, Phnef'ui .ﬂ.ui!.llgg .

MONEYMAKING OFFORTUNITIES

F'u]:lar
Btar Bervice.

MAGIC € Money :mull.l ller fcdem! "'Stur-
tevant's 8 I‘.e s mll. Postal sent now
brings * D-DI H-. General Publications,

Qssining, M

MEI‘&LBTDN'E Solder. A flame resist-
Ing eooking utensil necesalty, Simple to
alprl:!'. Send gquarter for sample and price
list. Toan borne, 2110 N. 13 Bk,
Omaha, Mebr,

PROFITABLE Homework.
free. Waoodcraft Prﬂuls
Galnesville, Texas

Particulars
1330 Lindsay,

CAPTTAL Seekers—Interested in rals-
ing $25,000 or more for a legitimate project
should write to Amster Leonard, Fox
‘Theater Bldg., Detrolt, Michigan.

HIOKE And showcards enasily and ex-
pertly puinted with letter patterps, Many
sizes pnd siyles, Write for descriptive
folder, John Rahn, Al1310 Central Ave,,
Chicago.

T INTERESETING Froftable mail order
data free. Charles Hansen, Argo, Illinois.
MAKE Money at home in spare Hime
mail, Write Gnt‘dm Publishers., Box A

P‘a\FLu{“tEL .

YOU Can grow 22,000 worth drug plants
.Jir&ng'uur bag ;rnrl:f Box 731, HKellogg,
o,

INCREASE Your Income, Successful
mall order plan. Easy to operate, B0O%
profit. Mever fails. [.‘mgﬂﬂeta plan, ad
mgv unusunl ideas onl c. Jones, Box

Huntington Park, Calif, —

PROFITS Without merchandise! 10,000-

word course, §2.00. Challenge Ass'n, 2-5,
Clocinnatl.

GOOD Paying business silvering mir-
rors, plating autoparts. reflectors. biey-
eles, bathroom  Axtures, ete.. by late
method. Mo tanks or shop required, out-
At furnished, Free sample, Gunmetal
Cao., Ave H, Decatur, IlL

CHARTERS: Delaware: best.
{ree forms,  Colonia
minrtom, Dl

cheapest;
I Charter Co.. Wil-

SBALESCARDE Your mallorder
tunity. Dime, Generalprint,
8t.. Newark, N. J.
MECHANICALLY
and operste

Columbin

Inclined men—Own
erg] appliance repeir shon,
Complete, illustrated course shows you
how, Welding, refrigeration, maotor re-
pair, how to get business, ete., all phases
cu'rl::rr:d Free literatore.  Ohristy Supply,
Dept. 129, 2830 M, Central Ave., Chicago.

BELL Bn-ul:a h'.i' mall—Deal direct with

blishers, Complete plan dime, Dixie
les, Hing. North Caralina,
MAHE Your own Flexible Molds., Stat-

_ Art Goods. Navelties, Artifieial Mar-
e Flooring. Liould Marble. Literature
free, Kemico, 6-M, Park Ridge, 1L

JUNE, 1943

DOLLARS Im your maeil! Write for at-
troctive Ernpna:um:_ Coleman's, Bmith-
boro, M. ¥,

THOUSANDS oOf articles wholesnle,
“Hupply Bource Directory™ I0e, Ideal
Servios, D-6, Park Ridge, T

GILANT h-{,utla ﬂ‘-c Mull Bule Maguzine Jl:
Opportunity ree.  Harvey Te
{PMb Deca.l.ur Ind.lana R

BPARETIME Hunnwml.ma opportuni-
ties, Free lll-cmlurf: rite Loren Hollen-
berg. Roseville, 111

HELF Win the war first! Then man
ou'll lke silvering mirrors, Teflectors!
It:h':x npu.rk!!nr chipped  glnss name-

Outfit prices. Sprinkle. Plater,
Hl] mrmn Indinna.

“"FROG Ralsing!"—New book tells how!
Free literature. “Write teday! Marlboro
House, 1035-P Mariborough, Detroit

MOLDMAKING-—Flaster Onsti

te  formulas—Tully  illusten
Ideal Bervice, RM-4, Park Ridge, 11,

YOUR MName printed in 10,000 “Big
Mail"*  directories. 28c. ecking coples
sent.  Arlesse's, 18881 Log Cahin, Dotrodt,
Michigan,

MAMMOTH “Big mail." Samples, mag-

azines, moneymaking opportunities, ete,
‘Iﬁn.r_‘rﬂuut Puhur-a.ttum Parkersburg,
(-]

EARN Money evenings, copying and di-
plieating comic enrtoons for advertisers,

ONLY $1.00 Monthly or §7.30 for whale | Adservice. Argyle. Wisconsin,
yoar, pays for branch-office tlndtr yoaur TIRED Of working for others? Be vour
own name, Co-operative Offices, 136 Lex- own boss! Dimes, quarters, dollars by
Ington Avenue, New York. mall!  Froe particulars! Novel Entor-

COLOR Cement with chemieals, Make | EIiSgs. Dept 1B, P.O. Box 467, Reno, Nev,
a.rtuuc mmunt garden ﬂrrl.l]'l'i!‘htll Hn]]:.-- REAL Cash instend of promises! Rush
wood st ¥ Bﬂ.ml;'}r: loe. dime for details newest and fastest selllng
mmtr:rn L BN nnd.r,rlu.ud o]l:rwc-ud line in mail order. E, Minnick Co., Tim-

berville, Va.

TITAMIHE. Minerals, health books, DOLLARS ﬁ‘u , dimes by maill
]Ihr:jlna.le. Wational Diet Company, Part- | Btamp hrinm tails. Colemans, Bmith-
land, Oregon. o, M.

DRUNKENNESS I= o dizeaze which re-
sponds to treatment. Medical skill plus
humen sympathy prove successful with
Hquor and g cases, 60 years oxperi-
ence, Write Tor free booklet, P M Kel-
son, The Eeeley Institute, Dwight,

AGENTSE—To mail our literature. Gnud

ofits. Home business, aywood, 1133
Errﬂ.dw“, Mew York.

& E;RN Money at_heme! Thousands dol
“Home Worker Magazine™ tells how.
Snmple, 2he, Sizemore, Box 7, 4917 North
Koatner, Chicago.

LEARN Metascionce. Remarkable drig-
lezz heallng. Mo menipulation, Mo appa-
ratus. Unbelievable simplicity and results.
Inexpensive correspondence course, Write
Metascience, De Land, Florida.
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FORMULARS, PLANS, ETC |  EASILY Bold, All tl.vl.‘m o rutm
l nuﬂ J.L Bimpllﬁad I‘,l o lhI gl
OUTHE m p‘w - nl =
lu:Lra.tedl 15 ry Sa% i IEﬂ Letl r.nr !I a&e Bys-
recipes,  instructions, titutes.
51 '?!- Duslplld or C.0.D, (forelgn $2.10).
Catn Adams Brown Company, Chest-

nut Hill, Messachusetis,

MAKE Fast selling products, Mo ma-
chinery., “Chemist Approved Formulas.™

Litersture free. Kemico, 15, Park Ridge,
Ilinois,

FORMULAS For salp, Evervone of iese

new, E:ﬂelrrﬁnl. Ili?rgiu.l}lzhsi:uuigatqggumnnﬂ
r

A ot o o I " S Bireeh,
Br\ouk'lgn Hl.-ll' anl

ICELESS Iee! Colder! Cleaner! Cheap-
er! Instruction, 26e. Duffy. A5, Coving-
tom. Ky.
YLUOMINOUS Puaint™ shines in  dark.
Easily made. 100 other formulas
all 25c. Ideal Service, 306, Park R 13: 11,
" MOTOR il lc gallon, Heclean uled ol
for profit. Formula . Oeorge, 5008
8tenton_Ave., Philadelphia, | ann.
THE Latest formulas for [mco
ness, farm, home and workshop Full
tieulnrs, free. rite, W:nrn White,
Commeree. Dallns. Texas.

REAL Manufacturing formulas. Lists
free. Cummings, Chemist, Gordon Ave.,
Byracuse, N. ¥

ry, busi-
Ill"

FORMULAS — Lateat, best. Analvsks.
Literature treP_ Belfort, Engineering
Bullding, Chicago.

CHEMISTRY

WINN'S New Idema Home Laboratory
Chemical Kits and apparatus outfits for

home experimenting. nd Be for lbtera-
ture nn n:l.u.lil mgo:ahr cantalogue, J, H.
Winn Co,. Dept, . 1M W, Ird Bi.,
New York =

FREE Catalog: Chemistry, mineralogy,
blology., optics. Tracey Laboratories,
Evanston, Ilinois,

COLCHICINE—Evolution chemienl cre-
ptes new mutant plants, THustroted honk
let—plus  Experiments agnzine
Questok, Wellesley, Mnas,

CHEMICALS An& laboratery apparatus.
Liat frie. Pecrleas Eclﬂi!tlﬂe Co,. 184 W,
Washington, Chicage, I.

CHEMISTRY Laboratory apparatus nnd
chemienls for industrinl, analytical, and
private experimental laboratories. Com-
flnh‘ chemical laboratory supply serviee

correspondence school students, Send
de for free 4B-page catmlog of :ilem:lnh

10,000 money mk!ﬂh!mu- 1 T.e

ms'mm' ngmnmu.um r_~uuhu “gnies,
Sample 30, “‘Felspar”’ Car Wax Ploss,
Portlund, Oregon.

MINISTERS Earn extra money, Wyss,
141 Prancis, 8t Joseph, Mo,

DANDELION Dewnth! Make-sell. 1.5007.
Other r-lmi‘.l].iﬂ.ed mmuuctunn pmm_
Efnl:ule prices. Thermoe Feoria,

BIO Money taking orders: shirts, tles,
hosiery. underwear, ts, jickets, swents
ers, uniforms, ote.’ Sales equipment fres,
Experience unnecessary. Nimrod, 4923-AN
Lineoln. Chicago.

CATHOLIC Men and women. Sell re-
liglous, patriotie pocket piece, Good prof-
:Ir.u..15 Send 25¢ In coln for sample and de-
LRl

L R!llfluua Supply Center, Box 388,
SELL Birthday | Lmd E-In"!nldl.}' greetl
curds, 4184P Fifth Street, Philadeiphin.
COMMIBEIONS, Balary, ladies’, men's
underwear, hosiery, Blips, shirts, Na-
gm%]. 1769 Enstern Parkway, Brookiym.

WANTED Men to
themaell, We start
month. !!ﬂ:ﬂ stamped sell
\'E].UDE Akron Rug Co.. E- N. Adam 5t

0.

Eﬂ\"lﬁ..’rlm Bervice ?ﬂ'ﬁfm}em: 5,

EHTAN m ry jewelry.

etail or I'rlnlanl:l:vg'm os §1.00. Clover
Novelty Company, [0l- Hallis, MNew

York.
T COUNTY Representatives wanled—Sen-
satlonal 1007 profit 50o seller  Stoarm=
Proof Clgarette-Cigar and Pi Lighter,
employing  charcoal principle—*More
wind blows—maore lighter glows."” Every-
body wanls one use every smakes.
guaranteed, Storm-Proof Lighter
‘l}nmtpﬂ.n,r I'M Lexlogton Avenue, New
ar
“"OPEN Wholesale gre ‘L‘ﬁel.lnt c:l.hi "'supp}ly
depot’’ at home, No canvassing. Instruc-
tions free. Dunbar, New Brunswick, N. J.
AGENTS. Big line inclnding food prod-
ucts, Fast aeI.II.nz rt'mlum and bargain
denls, Low prices, card for big out=
Ilit offer F“E.IIP‘I gift, Ho-F Hn—ﬂu. 4747 Dadier,

B, Louls

atn.rt. business for
Hm §1,000.00

efl=

HIGH-GRADE SALESMEN

ADVERTISING Book matches. Amer-
len®s largest manufactuter of unlon label

aales bﬂ:gﬁiﬁu ll.:-: “gﬂ: lnm' tL $ioh,
Complete cut catalog, 17 eclor eombina-

Hons makes selling easy, Commission in

advance, Buperior Maleh cnmmm THI
Gresmwe t. M-8,

BALESMEN Selling lar i'm:-ua—u e

position. Lewis Co,, 413 W. State gt...
Milwaukee, Wis,

BALEEMEN: Have real money ma.k.lnﬁ
opening. Fits into war :il'nm'lm ol
mlﬂﬂh't firm. Dopt.

m8, Texns,
BALESMEN: Age 35-65) n sensationnl

new money-making servies for business
firms; §75-5100 wee eommiztions; no
competition. 615-PM nce Bldg.. Kan-
sas City, Mo,

PATENT Solicitor wanted—Part time
wark. Profitable. ?ﬂgnlneﬂ nr-ud!eutnn
Exelusive territory, bl ness,
NO eXperlence necessnry, Wﬂh W.AB.,
132 Wells Bullding, Milwaukes,

EDUCATIONAL AND INSTRUCTION

LEARN To letter like an rt In 3
minutes! Make professionnl-looking signs,
pctutm‘ maps, designs, ele. No experience
needed! It's easy with Bienso Lettering
Bets, Btenso s amnzing new lettering
guide wlde npp-ruv:d by experts and be-
Complete seot, with l.h.n-e

fTerent ul:e alphabets, numbers,
of grnceful designs (U, 8. flag lntlu:h:dh
plies bi B, map showing all 48 atates,
only at dime, stationery and depart-
ment stores, I vour dealer ean't supply
rnu send only 50¢ today to Stenso Letter-
ing Co., 35104 Elsinor, Baltimore, Md.

LEARN To sing! .|'1.|::|i.:l::.|'1 modern seli-
teaching eourse shows how. Revolution-
rf short-cut meihods that get quick re-
sults] Created by master tencher whose
students hl'I‘EE?I'ﬂIi fame and fortune. In-
BXP e-opening  lterature free
Easyw Method, 1310-M No. 1lth Ter-
race, mingham, Ala.

LEARN Blacksmith tempering. Copy-
right booklet Gbc. Leaflets 10¢ each,
Smith's, P.0O. Box 3065, Hol

DRAFTING, Trigonomeiry,
COLDSES, Understandable. ;
Inguire Glles, B-n 1498-1, Burbank, Callf.

GOOD Paying business silvering mirrors,
Eluun: autoparts, reflectors, bicyeles,
athroom fxtures, ete, by Jate method;
Ho tanks or shop required. outfit fur-
nished, FPree sample. Gunmetal Co,, Ave,
N, Decatur, TLL

nnd apparatus. Dept.  M-43, rivocad
ﬁ T PLAYING Card game. 250': proft,
s“w;i'l,' ufﬂliw Mt. Hopo Ave.. R Sample game 26c. Box 843, De-mer Colo.
GOLD Lacquered window #ign leiters,

SPECTROSCOPE For guick chemical
analysis $2.50, HKutting Sona, Campbell, fgp.gﬂ':mmg_'“Tﬁ“ﬁg}’fuhmﬁg
Calitorpin, Chicugn.

.M]BNTE-—QM"‘ Profit selli old lenf
HELF WANTED window letters; &l g wv o ::-1 F‘E:;L

BIG Money taking orders; shirts, tles,
hosiery, underwear, ts, huckots, swenk-
era, unlforms, ete. let equipment free,
Expericnes unnecessary. Nimrod, 4922-B0
Lincoln, Chicago,

AGENTS WANTED

START ¥Your own business on our capi-
tal. Always ¥our own boss. Hundreds av-
erage §3,000 to &5,000 monun]l soles year
nfter year. We supply stocks, equipment
on credit, 2060 home necessities.  Selllng
CEpEFiEncE unnecessary to start. Wonder-
ful opportunity Lo own pleasant, profit-
nkle business backed by world wide Indus-
try. Write Rawleigh Co., Dept. F-U-PPM,
Freepork, TI1

YMAGIC Roach Box"—Handy, effective,
economieal. Carten twelve boxes £1.00
t paid. Agents wanted. Nock Co.. 1712
Valmont, New Orleans. La.
AMAZING Furniture polish;
cides; other products; tremencdous mar-
ket; top commissions, U-needor Chemical
Company, Des Molnes, Towa,

MOTO-PURR—New  sclentifio

insecli-

tabled!

Grently increases gnsoline mileage! At-
tractive counter display card sells to deal-
©r5. Your proflt over 1007, Detalls free

Motor-Alds Company, 3338 Manderson,

Omnha, Mebraska

MImTURE Bibles!
erpiure free! H, Took
Hamilton, Ohio.

LUMINOUS Paint, graﬂtahle Soe aeller,

Details, Ward, 970, Saybrook. Conmn.
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Fast sellors! Lit-
er, §30-K Chestout,

samples, Metallle Letter Ca., 438-B North
Clark, Chicago.

FREE Water and our concentrates,
makes flavors, lotions, sh.l.mﬁons T2 prod-
ucts, labels, bottles furnis Qualea,
E-20030 Russell, Detrolt.

MAKE Hl'm:j' ap l'!.'i‘n.l initinls on sute-
mabiles. Also, sideline saleamen for short
run da-tal name plates. “Ralco,” 1483
Washington, Boston, Mass.

WHOLESALE Bources. 500,000 articles,

Free directory. Maywoode. 1133 Broad-
way, New York.

ELITE Collection umilim 127 ns Hn'
starting own business; home :é:u
seriptive booklet [res. Elita Cao.. !1-!.
CGrrand St New York.

BEI..I’.. Ey mnil! Hooks. noveltles, bar-

!11: profital Particulars freel
Elrh:u 438 North Wells. GhlL
.ﬁ.GE.'HTE BLl.mpL‘u.' on pocket-
hzg protectors. Sample chech: with your
address, 26¢, Btamplng outfils,
E'm'hlzm checks, check-fobs. name plates,
gn!; MIlg. Co,, 303 Degraw 5t., Brooklyn,
51:}.1. A.m“lslu.: chﬂ.ei?a_%t ignrklﬂr
n.ml ne mileage, profits. n
A-1316 .ﬂ.i;cﬁ h dl],u_h Penna, :

DO You ts for vour proposi-
tian? Your n.d, in I‘.h!l snn.-e will plase your
message before hundreds of men seoking
Tast-selling products, folder “"How_to
Hecure Agents.’ is filled with proof, I'H
eladly gend you & copy fres, F, W, John-
son, Mannger Classified Advertising. Pop-

| ular Mechanies Magazine. 200 E. Ontario

B&t.. Chicago,

EXCEPTIONAL ﬂumuﬂ.unlt:' rute

b e Afenocieall st Quee
=

Write Cole nr:fnm B}mmmr{' .

Eﬁ{h&‘rt'il_-mua.ﬂnﬂ Arlthnﬁtlnﬂ i ;Iehrn

¥ur.e o Wt e N voandell - Insti-

REFRIGERATION Course. Authentie,
Completely  ilustrated, Pree  bookiet.
Highland Refrigerntion, 1141 North High-
land, Los Angeles.

HOME Btudy course, drugless therapy,
Free literature. Inst, of Drugless Ther-
apy, Tamn, Towa.

WELDING—Eleotrie nre. Learn proflf-
able trade gquickly through sctual prac-
tier. Individual welder [nstruction at
bare cost of materials. Pull particulars
ot L R o, Bk 8

o elding aal, = N
Troy, Ohio._

EARN Ecnﬂ'l-zd Orapho-Analyst degre

!an“%Jmu::l:t ?;k:f&mn.hatudenu :hf t
an hour spare
$75.00 weekly full time. Graduates In eme
ployment and credit agencies, police de-
partments, hotels, thoaters. department
Btores, courts, doctor's offices, privale
practice. Free placement service, 3.0400
word illustrated lessom free, Afgn, Linn
Creck. Mo,

BECHET Detectives make big money,
Rewards. New training method. National
Detective, Struthers,

UNUSUAL Magasines, wvitn
hormones, t:fl neu b mm'ﬂu

elnd affer. Eru !

lnnk
hi=

DETECTIVE Pmmi;- Hecrot
Servics, 1917-B Nu:u:. Eennr:u:. Chicago,
§o

urr:in

BE A doetor. Learn ehiropraetie. Fast
PEobrourait Bt {Bar oas
Park. S8an Antonio, Temm

LEARN Crepe paper wlndl;m' decorating.
Complete eourse §1.00, J. P. O Naill, Hu:
158, Parkland, Bucks County, Penna.

LEARN Jiu-jltsu, Complete llustrated
instructions 25c. Boxing I5¢. Wrestling
25¢. Joseph Dryer, 23 8. Ilsted, Chicago.

POPULAR MECHANICS




HEW Writers wanted to re-write
in_ pepors, megaunes, books,  Splendid
oppoTioni to reak Into”’  profitable
writing field. Rush posteard for froe de-
teils, Comlort Writer's BGervice, Dept
]“ 145, Bt. Louis, Mo

" BECRET In'.rt:ar.i B.tlun
DT Detec
Ceorge Wagner,
York.

ldeas

Experience un-
particulars {ree.

DRUNKENNESS 15 a disease which re-
sponds to treatment. Medical skill plos
human sympathy prove successful with
lquor and drug cases. @0 years experi-
ence, Write for free booklet. P M. Nel-
son, The Heeley Institute. Dwight. 111
tLU\ET;Et’EHITﬂ cn!uimﬂ-eﬂ Lk DJI:E]I'JE

Y . prepald.
smith. Canadian, Texas,

CLINICAL Laboratory teshnle taught ln

our own home. Practice ontfit sopolied,

nlletin 11'0! Imperial Technieal Insti-
tute, Box BTI-E, Austin, Texas.

LEARN Telegra lendid opportu-
nities now n;ﬂﬂlmﬁj gﬁemu low, c;:tl.‘

alog free. Dedge Institute. Dept. M, Val-
p_a__r_l.Llu Indlana.

RADID Enr!ne!l‘ll‘l!. brondensting. avia-
tion and police radie, servicing., marine
:ﬁl Morse tﬂfﬂa"héa:‘r.ht: lhnrunﬁzl'air.
expenses low. nlag free o
Institute, Dept. R. Valparalso, Ind. -

“"LIBRARY OQf 1700 time &nd Iabor sav-
ing ideas for evervone who uses lools,
Bhop Notes for 1040, "41, “42, 43 81,65
set. Popular Mechanics Press, (C-43),

E. Ontario. Chicago.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, BIGN FAINTING

CARTOONING — Drawing! $1.00 each
course! Warren, Artist. N7509 Smith. 8po-
kane, Wash.

AMAZING Cartoon plans, 225 markets,
ele, Harlman, 24318 W, Lh!m]h . Hebraska,

A.DE’ER-T]STNG —Artists, cl:l;l}'ﬁ'rlh:n.

453 Iowa

Erl ters, etc, Wilis Studlos,
treet, Chicago.

h!l.—lﬂ!n West 86th, New |

BUSINESS SERVICE
NEW York City address—Business or

personal mail received, forwarded. £2.00
. monthly. Internationel. 17 East 48th
Sireel,

CHICAGO Mail address: $1 monthly—
Remel\:inx. rrhr'ward:l your business,
Eemuua mail. 30 West Wash-

ingtan 11:t,a.b].lsh|:d 1518, )

THAWKINS Mall s:nuc:, Washington,
0. €., receives, reforwards, NS5, per-
sonnl mail, %200 monthly, Mo 7d n-
dolph Place.

BAN FRANCIGCO Malllng address $1
month. Aeme, Eoom 425, 85 Fourth 8t

HAVE A muiling nddress down in Dixie,
Receiving nnd forwerding, %2 monthly.
Azalea Mailing System, IB Le Mayne, Mo-
bile, Alabama.

TYPEWRITERE, DUPLICATORS,
OFFICE DEVICES

WANTED — Used typewriters, adding
machines, every description. Broadway
Typewriter Shop, 4512 Broadway, Chicago,

TYPEWRITERE., Adder, mimeogranch,
multigraph. addressoeranh, Send for frea
lists of machines that will help wou ot
hall price, Proitt. 28 Pruitt Blﬂg cm-

The best in Ecrmml stationery
prin Hﬂl write Box S5l-Metropolitan Sta-
tion, Los Angeles, Californin

EPECIAL! 300 Bond Iel.bur'hul.da onve.
lopes, Bie.  Samples, Jos ohnson,
1382-A FIfth Ave., New York,

WD 6x9 Clroulars; sdvertising

THOTSA!
cards, !2 55. Samples. Reporter, Chelsen,

DIBTINL"I‘I\TE' Variety printing
uisite colortone embossing, '.ru.aslopﬁnt

=A Woodbury 5t., Wilkes- Bn.rrz Penrii,

FIRBT uality printing, Hensonnble,
Bamples. Treaster Printing Service. Mil-
roy, Pennsylvania.

BETTER Frinting—Folders, pricelists,
anything, ressonable. Whike Publishers,
Baraboo, Wis.

MIMEOGRAPHINO—Letters, pricelists,
mrmuin. instructions. Lowest prices,
Lem's Letler Shop, 6710 Stanton. Detroit.

oo ELEG&NT Envelope slips, $3.75.
Ilﬂﬂl-ﬂl-td-'a $4.76; Bxd circulars. $8.25. All
printing low prtm Samples. Goodprint.
H.nrnannuu.rg-

0 Ay x215 F'OT.IR Line gummed stickers,
r».-. Morits Printery. Baginaw. Mich.

FPRINTINGO—AN kinds, Best work, Ed-

wards Press, 5217 Fllbert, Philadelphin,

LETTERHEADS $1.95, Samples, quota-

tions, Eave money! Wilson, Incorporited,

. 1724 Monroe, Madison, Wisconsin
EUEBER STAMPES, WANTED Printing of all kinds by thou-
5 P8, OFFICE SUFPLIES 54 m"mi]rﬂr\emgrn, Your ?d nmth:
spRor N ¥ou some n[ice orders,
Exolls Brts S, BT sh e 3% | Write for postve proof. F. W, Jonnso,
port, Louistana. : SO0 Bant Ontacie Bag, Xn o

3 LINES 30c; Cushioned, Indexed, 356 s
te, Wauwatosa,

w‘llt‘ulm £1.50. Stampri

“Cheaper,  @uicker, 3 lines

BETTER.
dhc, Mary Struble, Cuperiino, California.

ENOB Handle, cushioned. I lines 30a,
3—4Dc. Btamp Works, Centerport, N, ¥.

PRINTING, MULTIGRAPHING, MIMEQ-
GRAPHING, GUMMED LABELS

CHALK Talk stunts. 20 patriotie, £1.00.
Catalog 10c. Balda The Cartoonist, Osh-
kosh., Wisconsin,

CARTOONING Course:—30 1ltunt.rn.lud
lessons, over 500 skelches. £1.00 poatpaid
Montes Btudio. Box BI2, Pasadenn. Calil.

EARN Money evenings, copying and du-
p]:gtel_‘r_ﬁ comic cartoons for advertisers,
ce, ATg¥le, Wisconsin

ETUDY Art. uﬂrtoclnlna: Book lists free,
Box B2, Eprlnsﬂrld I

BEST fh,tl: ¢urbum coutse with
artists kit—§ mibership Carboon-
ists Associntion I:r:n: Clrtmn Publishers,

West Bpringfleld,

ADVERTISING AGENCIES, LETTER
WHITERS, FOR ADVERTISERS

MAIL-ORDER Or agent ad reachin
1.000.000  families throoghout Unite
Brates §15.40 inch. Newspaper, mogazine,
maillng-list, rate-bock. free. Chicapgo Ad-
vertlsing Agency, 20-FM West Jackson,
Chiengo.

INCH (40 Words), 58 mumtnr:s l-l B0,
Parnmount Press, Atlan

MAIL Order =sales 5 lﬂtln:. Cuash
produelng ads, letters, folders, ete, pre-
pared. Beat pullers, lowest rates. Fros
analyals of your product. Van De Mark,
Times Star Tower, Cincinnetl,

MAIL Order n.dw:crtd::lng counscl. Mar-
tn Agency, 1TIRB dison Avenue, Mew
b, Sy L oo 2

ADVERTISE: 24 Words, 140 newspa-
pers, 86.50. Lists free. Advertising Bu-
reau. 4816-0 Cottnge Grove, Chicamo.

34 WORDS, 15 Newspapers £3.00, Good-
all, 37 Gardner, Wallejo, California.

ADVERTISING le all mlil-ill‘lﬂﬂ-.
newspapers U.5.A.. Canada. rates,
Free service, Bi-page ﬂ“iﬂlw!rttl-‘ thﬂ'

———

MIMEGGRAPH 300 Postenrds or 300 let-
ters, $1.00. Additlonal copies 10¢ per 100,
Paper cost extra, include 15¢ for cach
hundred sheets, Mo lineage Imit. Mot
rrcpmd Dollar Letter, 180 W. Washing-
M!ﬂ‘

" 500 ONE-COLOR ¢ Btickers, 25e. Job
itnml.ns Colt's, 433 Jockson, Chillicothe,

issourl.

1,000 LETTERHEADS Or
$1.95. Cuts. Kressman,
New Jersey,

NEED Printing?

envelopes
Washington,

Request  quotatlons,

stating gquantity. Reasonable. Herald,
Albany, W
LETTERHEADS, En'rﬂu-pn Distine-

tively designed. Many type strles. Small
uantitdes. Bargain rloes. Giraydom,
Box 5-4152, Denver, Colorado.

QUALITY Printing '—'L'IJ'W prices. Send
for new price list inlty Berviee,
100b Henry, Detraif, Mlnh!l:‘:i

ETUNNING Personal-seeial nt.-n.l.lonnry
Aristocratic paper. Bamples, prices, free.
Cusack Stationer. Fulton, New York,

5¢ POSTAGE | BrlnEE samples of patri-
ﬂt—lc stationery, patrictic stickers and big
mall. Virginim { rkhardt, 1228 S5t. Ferdi-
nand, New Orleans, La,

1000 62 PRINTED Envelopes $3{I|]
Good qun]:lty 500—21.75. Robert Felton,
Cupertine. California,

OFF2ET Printing the medern method,
Tithers, stivelmes. - Modarn Lithegtabhing,
3
Jefferson Clty, Missourt. e
el B e, o S T

e [ [ (5]
23-3-D. Heart nfﬂ 3 p

25'3—‘1 oo LETTEH.H'EADB, Envelapes,
statements, 500 1x2 labels 25¢. Paramount
Press, Atlanta. Mo,

E1.00 POETPAID

: 100 a'zx1] Bond let-
gl

Advertising Agency., A-189 terheads and 100 8% envelopes. DBenne-

Chicugo. ville. 907 Weat Roosevell, Philadelphia,
FREE—New Advertizers Rate Guide. 44 PFRESSLESS Printing, simplified eut-
making, dozen inters' secrets. 81.00.

E&m Ineludes evervthine. Lowest rates.
Brown Advertising Asency. Mer-
chandize Mart, Chicazo

*Aamazing New Book"—"'Profits
From Classifled Advertising.”' Tells how
and what to advertise, Bo sure te read
this book before you invest one cent im
advertising. Remember—il's Tree! Write

for your nw F, W, Johnson, Clossi-
fied Adve M r, 30 East One-
tario Btreet, l.'Jnh:-.n limols.
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Challenge Ass'n, X-6, Cincinnats.

FRINTING DUTFITS AND BUFFLIES

PRINTING Outfita and supplies. Band
stamp for detnils or dime for complete

{llustrated supply book. Kelsey, Inc.
W-=11, Meriden, Conn.

BAROAINE — Presses, “i;pe Bupp”ﬁ
Send stamp. 158 Harva

Mass,

lH'E]t!-'EHBII"E fixd Printing ress. De-
tails free, HNovelty Shop, wmsville,

Loutsiansa.

I'HDPEHSIQN&L Slencil posteard print-
er complete, 524 ncnl:pnid. Challenge
Ass'n, ¥-5, Cin e

BILE Screen éh'ocs.; |:|:|.-|'|‘.1'|1|:LI-un BlUp=
nIJ.EB- EOTVICE, CEEET Compnny,
109 5. Capitol Avenue Lu.d[u::gpnli!

USED Presses, type, supplies. Lists 32
Turnbaugh Berviee, Lovsville, Penma.

PATENT ATTORNEYS

: Take firat step townrd
pru‘tmtlnﬁlrrnur J.n'reubdnu—withnut. abli=

tion te for {ree ““Record of Imven-
fon'' farm for establishing date of Inven-
tlon and free “Patent Guide for the In-
ventor'—itelling about confidential search
service; how to soll nnd market Inventlons;
details of convenient pnyment plan. Sen
today for feee “Patent Goide” and “Rec-

ord of Invention™ form. Clarence A,
O'Brien & Harvey Jacohson. Reglstered
Patént Atl‘m-nc;'a NB-F Adams Bullding,
Washington, D. €.

“ PATENTS Betured, Two '.hm valuable book-
lets, “"Patent Protection® n:nd “When nmed
How to Sell an Invention.” together with
vafuable “Evidence of Inventlon' form
semt free.  Write Immediately to experi-
ﬁmcd pntrnl counselors. Vietor J. Evans
& T31-G Merlin Bldg., Washington,

II‘-\’EI'ITIONE Gold, exploited, commer-

mlized, patented or unpatented, Arthur
Etur Company, Sundeland Bullding,
Omaha, Nebraska.

LINWDDDB JAMES, Chastleton, 16 and
R, Washington, D. ©. Ressonable rates.
TPATENT-Particulars” and blanks, {rep,
alrmalled. Bterling Buek, Park-Morth
Avenues, Baltimore, Md. Government-

Fegistered 36 years,

CINVENTOR'S Guide," 100 mechanical
mavements, free: advises on patenting,
selling Inventions. Prank W, Ledsrmann,
154 Massau Btrest, New York.

PATENTS—Trade marks. Preliminary
advice, book and disclosure form {ree, Per-
sonal service, Irving L, McCathrun, 315

500 dx4"" ATTRACTIVE Shipping lnbels MeLachlen Bldg., Washington, D. C
£1.10. Colorpress, 2026 Templs, Detroit, Reglstered Patent Attorney.

LETTERFRESS And offset printing. I SBELL Patents, Established In 1900,
.F;dlulzrtl']tl thcrht!lrr. 41564F Filth Stree Charles A, Beott, T71PM Garscn Ave.,

Fhilnde

Hunhe-:-t:r N Y

BETTER Orade printing repsonable,
Estimates on anything, Economis Press,
Leonia, M. J.

RANDOLPH, 302-B Gul:umhllu
BI Wuhl:nmn. 0. @, Low cost. Book

and information free,

434



PATENTE. d
ing free “Proof of Invention
ceptional  personal  service.

Protect your iden by secur-
[older., Ex-

Establlahed |

g0, E. E. Yrooman, BTl Woodard Bldg., |

1
Washington, D, C.

INVENTORS—Belore disclosing your in-
vention to nnvone send for form “'Evidence
of Conceplion': ""SBchedule of Government
and Atltorneys’ Fees'" and Instructions.
Bent fyee, Lancaster, Allwine & Rommel
411 Bowen Buildine. Washington. D. Q.

BELL Your patent through a amall class-
ified ad in Poouolar Mechanics. Manvy in-
ventors have found buvers in this way.
Azk me for proal—I'1] gladly send it to you.
F. W. Johnson. Manager Classified Adver-
tising. 200 E. Ontario St.. Chleago.

FOR INVENTORS

INVENTORE: Learn now—without ob-
ligation—how to protect and sell r in-
ventlon. Besure free ord of Inven-
tion'' form for establishing dote of
invention—and mnew fre¢ book "Patent
Ouide for the Inventor” contalning eom-
plete informntion about patent procedure
and  sel il.ng inventions. Don't delay.
Wr ® rﬂlnc A. O’'Brien & Harvey
31A-r Adu‘m

stered Patent Attorneys,
ullding, Washington, D. ©.
“"PATENT Your Ideal Write lmmed.ln.uiy
for two free illustrated books. “Patent
Protectlon"” and ‘"When and How to Sell
an Invention." GB pagez of valuable in-
formatlon for Inventors. No obligation.
Address:  Vietor J. Evans & Co., 732

Meclin Bldg.. Washington. D. ©.
INVENTORS—Secure pnteut. rotection
now., Avold delays. Oet new free boal,

“'Protect, Pinance and Sell Your Inven-
tion™™ and fres ""Invention Record' form.,
Experienced, consclentious counsel. Ren-
sonable feos—easy ‘Ekgnent plan. Write
tndu‘ McMorrow Reglstered

Patenlt Altorneys, 134-T ﬂkbw Building,
Washington, D, €.

INVENTORS: Manufacturers are buy-
Ing patented or u:nﬂ.lmtrd idens. Write
Inventlon Buresu T4 Sturdevant, Dnvs
enport, Iowa.

UNUSUTAL Opportunilies, vitnmins,
plant hormones, Catalog accampanies
Gull:hmine offer. Bee ''Chemistry."

You can now test the
ulm lb:H of your invention before
patanting, and wlthmu ﬂlvmgm? the do-

QRS tunity—Large Pa- |

INVENT
elflc coast m-.'nu!in urer with lron, alu-
minum and magneslum, and permanent
mald foundries, and large production ma-
chine shop (mow 100% on wor workh will
consider, on Ity 18, mechanleal ln-
ventlons of volume sales possibllities for
immediate or t-war sale and manufae-
ture, coverage. No engineering

or tooling cost to you. Replies held con-
ﬂdemll:l. Development Department, Kin-

Company, 2031 Bay
Btnuh. 0% Anniqg, formin.

CASH For inventions. patented. unpat-
::éf]:t. Mr, Ball, A-p4]1 Pleasant. Chi-

28 LAWN Ornament patterns 25¢. Other
E;;'t:rm. 16*°-20"" high; Doteh girl, Dutch
M bull terrier, Mexican girl,
Mexican I:rnr. dwarf, penguin, flower girl,
10c ench; & for 25¢, 25 novelt tt.em.a
All 82 [ull sizge patlerns ‘T SE
paid. Strother, Box 3J83-EP, E:Itngt.un,
W, Va.

T TIGEAWED Novelties, How maky
sewing kits, string holders, plnae-md
holders, ply EIWAEE, ninnt. and
Nower ]mldera coln banks, door stops,
drawer pulls. 25z Fopular Mechanics
Fress, (C-43). 200 E. Ontario, Chicago.

WATCHES, OLD GOLD, JEWELRY, ETC.

PATENTSE FOR SALE

OPALS. Sample packet %5.00. Cata-

logue free, MNorman Beward, Melbourne

. Eﬂtﬁﬁfhammnnimmlﬂra. Se].leuﬂ- Australia. i
nE. can operate, Bharpens 12 pair WATCHES, FParts tools, . dim-
per hour. Bell outright. 3. O. Devau, | monds—bought. sotd. — Gatalogne. ” Gaie,

Derby Line, Vi Box 1000, fcago. Fadr
HANDY BSpoon holder, Patent No, HIGHEST Prices for ald gold—Mall your
2208201 for sale. Clipa on side utlenstl teoth, watches, jewelry, 100% full caah
keeps spoon handle cool and convenient | value mailed dny shipment recolved. Sat-

EE imunfﬂu.ue M.nui p:'t.anl- u&nmnl n:urtw
n or drapery pleater and suppart.
Glenroy  Pickering, P.0. Box No. 383,
Parkersburg, W. Va.

lzfaction muarantesd or articles cheerfully
returned. Information free, Chicago Gold
Smelting Company, 300-F  Champlaln
Autfldine. Chirnen

CDAPITAL Neaded to finance, wil] sell an
Intereat In valnable pending patent an
fluorescent light. Inventor, Bex 18T,
Oakland, Calif.

COW Tail holder, latest I.mpruw:-d.
be made and sold for 10c at profit.
Address BH. Liddle, Loon Lake, Wash,

GOLD 535.00 Ounce. Mall old aold
teeth, diamonds, Jewelry, Watches
celve cash by return mall. Satisfaction

aranteed. Free information. Dr. Wels-

rg's Cold Reflning Compoany, 1600-Q
Hennepin, Minneapolls, Minn.

RAZORS, BLADES, SHARPENING

MANUFACTURING
NHOVELTIES Bullt to order. Details,

1M RAZOR Blades $1.00, 14 \
TI08 Carfleld Ave., Minmmlu.uflutlr:rr

SURVEYING INETRUMENTS

Odam Engineering, Box 101, Crosbyton,
‘Erxns.

INVENTIONS, Hnd:lu muchinists, dies.
Quantites made, Baum's Metal Special-
ties, HKansas Clty, Ma.

MODELS—Emall lot manufacturing.
Metals, plastics, ete. Milborn, Burlington,
Eentucky,

MODELS, MODEL SUFFLIES

GUARANTEED Factory rebullt transits
and levels for sale {cash or ferms) or rent
(with purchase option). We will repair,
trade, of buy old instruments. Ship pre-
pald for estimate and nation, Por
complets infarmation 'rrlta for list MBS,
Warren-Enight Ca.  (Manufacturers of
Transits and Levels), 136 M., 12th 8§
Philadelphin, Penna.

BLUE Prints for 18 in. model of cruiser
Chicago §1.00. Cazey HEH‘H! Parramore,
Hpsp,, Crown Poing, I

tafls. Bale sconomical nv{:niuu -

Bervice, 86 Fourth St. Ban EEHELHU;??& “ﬂe’“ﬁﬁm’“ﬂﬂgﬂ Immu.

Calif, ild's, 510 East 11 8t., New ‘fnr! City
INVENTORS: New military a l:l com- HIF Mod

mercial Inventions urgently u.en eded I:|I::!' ||nﬂr; Fisher E;}]-ukd:ﬁ i’:ﬂh';migﬁ Cnmpte-tt

manufncturers, Write for particulars.
cb-rlztenl Institute, Depk, 4-A, Washing-
ton, D.

CAEH Fur practical ideas and inventions,
Mr. Ball. AB-G441 Pleazant. Chicago.

INVENTIONS WANTED

RELIABLE Manufacturer will b
cash., or manufacture on royalty

for
nsis,

patented or patentable machine devices |

or jdens, If you hur: patents please in-
clude coples with r© M H
Eo. Clinton Bt., Ch r.n:n Ii,

T INVENTIONS Wanted: By AAnn rated
long est. manufacturer to produce and
MI] few mackines lor alreralt or aulomo-
tive mainlenince, Rovally or oulright

. Cotley, 18 |

Boucher, Pisher, Marine Mode nnd tdml
Eita, :I:I.‘I‘.Hn':. anﬂ blueprints nt catalog

ces, Most complete stock In New Eng-
pnd, James Bliss & Co., Ine, 220 State
Street, Hoslon, Massachusetits.

RAILWAY Mndtlll mmnlqta Hrm
Eormntnu catalogs O gauge, Ih
0. 48 pnges l.’ﬂ: Wa.lth.s:ra i
Eriu Milwoukes, Wisconsin.

HOME CRAFTSMEN

LAWN Furniture aet, &
ing of settee, chairs, and tal
sively made from unrationed material.
Hetail value, $40. Complele simple plans,
all only 25¢ postpald. Wayne Engineers
ing. Box 38, Grew ille, Ohia,

in=

eees, consist-
. Inexpeni-

basis. Lempoo Products. Dunham Road, |  LUCTTE Transmits lght around cuey
Bediord. Ohio. —beantiful clear plastic. Bargain 1 Ib,

INVENTORS| Have you good patentable | Sssoriment-of odd pleces (approximate
fdeaa? Wrlte ME. H:iﬂ.lll est 42nd, 2 rods and 6 flat sheets). postpal
Hew York Craft Service,

DISTRIBUTOR With national represen-
tation secks new items for distribution.
Interested in any specialties
Rutomotive. Deavid R
Lake 5t.. Chicago, ———

ATTENTION! Have voi m winsie
uct, bhypreduct or sensible mechu.uimriden
or deviee with wide commercial possibdli-
Hes? Address Matt, 1412 Gremt MNorthern
Bldg., Chiengo.

but prefer
Lehman, sf w.

WANTED—New tools for automotive
and mireraft work. Will buy patents or
deslgns outright or ms Onished tools, Give
det Tools Division, Box 56, New Brit-
aln, Conn.

T INVENTORS: Have ¥ou o sound, pras-
tienl inventlon for sule, paiented or un-
patented? I 80, write Chartersed Institute

nt Amerl.mn Inventors, Dept. 4-D. Wash-

Ington. 0. G, —_——
WANTED—Meritoricus 'Emtcn.! d, wun-
tented inventlons, Boak references,
ree,  Imventlon Reporter, 5B-11238 Bo.

Falrfield, Chicago,

444

337 D‘mvtr:lt VETILE,
Rochester, Mew York. ik iz

MAEKE Your metal workshop En,nd
ol IH’.

E_ﬁrhd.l:l.ﬂ.a.l“l Dienl, PMbB32

rk. Penna.

MAEE Telescopes, cameras, micro-
ECOPRE, n'mt:HJI!Imﬂ Trifling cost, Jamer,

mnnﬂn]]e H. Y.

TJEEtI Waod and metal workngcnw
tools bought and sold, FPor {ree
describe what you wish to buy or ,“H,
National Tool Mart, Ashburn, Genrgin,

LEATHERCRAFTEMEN: Send 16e for
new handbook and eatalogue of tools and
supplies. E. A S8Bwest Company, Ine,
Leathereraft Divislon A-T0, 148 Btate
Btrest, Blnghamton, M. Y.

16 FULL Size what-not patiterns 15:,'_.
14 shelf bracket pntterm 25c. 25 lawn ar-
nament patterns 26c.  Albright Service,

BEROL Railrond Ave, Omnhn. Hubr,

FOE SALE—MISCELLANEOUS
MATCOH Covers—All different—100 un-

used $1.106; used 85c. arid teards
$1.95 per 100. Palmer, 412 Wast Sixth 8.
Jackscnville, Florida,

~ POR Bale—PBusiness bullders. noveltles,
supplies and second hand equipment for
dime photo operators. Price Photo Sup-
plies, Junetion City,

WANTED—MISCELLANEOUS

WE Are consumers of and urwmtﬁ;
uire for war orders mercury al
mirrer scraplngs, l.unnt.un mn];b.
denum, cadmium, high speed tool steel,
nickel, bismuth, tin, pu'wter tin foil, aol-
der, el o 1I1.d rare metals, The Hea-
melti 83 Pederal St., Boston,
Mazsachuset nmmshm 1885,
BRIGG-STRATTON Engine. 115 or ;|H
h.p. Good condition, Omer Devau,
Line, ¥Vt
WILL Buy old circus ETRLIS. [and-=
bills, Morton Smith. ﬂ':lnﬂvﬂl: Texns.
-+ C.H.LIBF.E El'l.ﬂl:‘t and long mmemund-
tion. Will pay £100 per ease, Distance no
barrier. Cash wniting. Peerless Vending
Muachine Co.. 20 W, 4Ind. New York Oity.
Fhone: Wiscansin T-pa10,

WANTED: Mercury {(quicksilvery, We
gly $L.60 por pound, Western Metal Co.,
loomington. fllinois.

I-RAY Fllms: We bur any gquantities.
Frlcu pald. Harris Machinery, Min=
nupu =i
WELL Established ml'nu!'nut.urer now
in war work Interested in new prodocts,
patents, or manufacturing contracts for
present or nfter war., Confidentinl cor-
retponidence nesured. Address Box 38, Es-
sex, Conn.

WE Buy shop, sclentifie, photographie,

office. eqgu t; gwelry, ““Anything."
Justica Jabbe orth Wells, Chicago.

H‘ERL‘UR? H:ulch'l.lﬂr} tamn.
malvbdennm, eadminm, hi]:h sperd  toal
steal, blsmnth, purehased In any quantity.
erta for guul.a.tium Metallurgieal Prod-
ucts Co th and Moore Stz., Philadel-

phin, Penna. Established 1509,

1000 TF‘LU‘I-IEIW Plans tell homeworkers
about building Eqrn Jects. List 1oc.
C. Elng, E, Kl.nutnn

CASH For used crptlml runh.u.nl_r.;l acl-
entifia  Instruments. Cardan’s, 2-PB
Madison, Ehll:l.i‘l:l

POPULAR MECHANICS



FERSONAL DRUNEENNESS 14 o disense which re- CLIFS For rug_making. Large mam-t-

sponds to treatment. Medical skill plus | ment of colors. Price 1lbe o pound R
PIPES Your own suits, dresses, Ng human sympathy prove successfnl with | postage, Cash with orders. Prompt ship-
nucisture pressing cloth, -E;;;D.nq_mﬁ all | Mguor and drug cases. 60 :.lea.rz. tm:lcrl- ment. May Hosfery Mills, Nashville, Tenn.

{abrics 50c, Emsco, 749 N, Buchanan, Ar- | enee. Write for frec booklet “METAL Identificntion plates. The bean-

Hngten, Va. som, The Keeley Institute, L‘lwilht I]], umicnnggn;{ pn:“:..“- w‘r]ign]:&ine R.:g

‘e here i W an ue colars, Car s =

unén'l;‘ﬁ Eﬁi‘,}ﬁ?ﬁ:;&ﬁi; n:“,‘;‘:{ Emf MISCELLANEOUS | dress, 88, ar army number, While they

nable. Penn-Lincoln Advisory, 612 Raoss Inst 50c each. Becurity Plate Co., 1410

a.ue.. 41} Pltisburgh, Penna {ELI]?I:-RT_E..ES. ﬁn; e'.'eannr.LrEﬂm.II:ﬂ"- HEL, N. W., Washington, D. C. e

esl prices. BHooklet free. Frapkln Prod- |~ RENEW Your batte ower by remov-

b-ﬂﬁgf;?['m? Imm?lu!"nﬁgfﬁl:f" gﬁ;ﬁ ucts Company. I58 E. Maple Grove AVE, | jing the corrosion fro m the hnl.ttr} plates

cent Beach, B. C., Canada Yort Warne Ind. i in each coll with Antl-Co-Rede, Introduc-

= e - 7 “FREE Catalog of Alaska novellies, ¢ price only 50c pos with a money
GETTING Bald? Scalp alling? Wrlte ly 82 tpald witt

Trichelogist, 137 Lewis, r-guu g 103 | Alaska Specialties Compuny. Hetchikan, | back guarnntee. Send your order direct

“MEXICAN Legal matters reliably han. | ALASks RATETEEE Woke T e

gl maotlers e - | aylor, 8t. Louls, Mo,

SAFINKE. Protects checks, documents, ssr=——m

died. A. Munoxz, 240, Juarcs, Mexico, | acld. waterproof, 50c plnt, Weston, P.O. HBANSE] Edible soy beans. Flant now.

"PBORIABIS Sufferers: Pixacol has :BDH: 531 EEB.“.EE Wumntmn Grow anywhere, Productive. Dellcious.

brought rellef when everxi IE alpe falled. — 100, 25¢. Goardens, 126 North Main, Tulsa,

F;I:‘Eﬁ H?Eﬁ q}fa:lﬁ]y cunven:ll::':ll.:l ) ;::-; M:[AI;"IEHEEEHI‘::IE:I?JU;K ﬁ%ﬁ?!};ﬂﬂéﬁibiirmc:ﬁ. DXIn. =T

v . . i - 4 - -

regular II.i bottle without nvesting & cent! ton, Ohio. th?(;Et N%gthrﬁﬁs ﬁ%]ﬁ;—:ﬁyl c?érgﬂ_
Write: Pixacol, Box 1798, Cleveland, Ohio. ANY Book (new. used, oai-of-print | mfl i %

BUY Vitamins direch, Bave, Postcard. | rare) prompily supplied! Luwest prices! 0 UNPAINTED Wall plagues  £1.00,

Matoska Products, White Bear, Minn, Send Tor (ree bargain  catalogues! OQld Rl:quesl'. “ummﬂ_ Omman, 647 Brond=

“OGQRUVED' Letters IIUJ.Et.L'[ correct poar Frof’'s HBook ﬂhﬂp‘. M1G6 Arcadia Court, WiL¥, 51, Paul, Minn
penmanship, (guaranteed).  Write, ©Ogz- | Eontine, Mich,

i : PAINT Burprise pu.r:.tnn §1,.00—24 - 14
R R e ALY amEle oublictions? | pint cans, (equivalent to 1% gallons) in-
MANUSCRIPT  Reading — profitable ¥ 2 opp ¥ : - | Eide and outside paints and enamels, as-

home work. Box 308-PA, Rochester,, New | SSINE matter? Your name lsted Inodivet- | oo emnes . Produet of one of America’s

Yark s i ﬁ:]r:.r 10¢, Idenl Service, 139, Park Ridge. lnfgest pelnt factorles, brand r.:«:-_ “:_r_
OUR_Books will help you get & better |~ : | B B Ba B T000M. Newark,

jl:lh or sturt o business of your own. Cit- GET Humorois Alaska license to hunt gnl‘]l;erl Radio, P.O. Box

free.  Populnr  Mechanies  Pross, | Jops, Send S0c, A remarkable novelty, A%
idn. % £ Gons, CHAE, | Epike Spemesn, Rekhibn ke | piit o
tical p:,‘::‘kn]Su:';h:;_afeﬁnﬁﬂﬁﬁiuf}mn;:s: | ler tiek. 1t's freel Paul Diehi, 632 New York. ¥ =i
chologists. Learn to release your vast | Beundary. ¥ork, Pennn SEEE Burled trensure, Methods, mys-
hidden l:-wera' Teaches you self-mastery, GREAT Fun! Make belleve you're in | teries, devices explnined. Clreulars free.

.ﬁmarJnE scientific discoveries revenled, tuorn, I'll mall, 25 5—50c. Letiers
Low price., Satisfaction guaraniesd. Free | malled 10c.  Information, samples loe. ME[d:'IIcud I'%Purt‘.ffﬂf]’ ,ff'ig“'ﬁ{,“,“iwﬂ
details. write today! Nelson Company, | Haller, 436 New York Avenue, Brooklym, | TCRE dumand. aye ol o, o n prace
500 Sherman. Dept. 508, Chicago, | MY Lime, In Fodr own home.  Lou
o 1 tice while studring. Write for free cata-

“WRITE For free and important lnfor- PAINT=-8ave maney. This month spe- | logue, Imperia]l Technical Instituts, Box
mation on the trestment of ecgoma, ath- | elal: 21 gallon pail dark gray concrete | 973-J. Austin, Texms,
lete's foot, ond. other jtching humors, The flopr, wall or deck paint, guick drying.

Influen others. geiting ahead, ote. i Wew York 2 cards sent. you write, re- Oentury Press, Box 1518, Glen Ellyn, Il

Annsarein Chemical Co,, Inc, Winchester, £2.75, Mo, C.0.D. Paint Shack, B8 Mar- d:f_rﬂ""h' TP nEI:‘E?-?:PTPG ?uuirnP[hHJLL]m‘r?llé;
Tennessee _ | ket &t Wewark, M, I, : | Wagnsize's ¢l ed pages, Whit's your

BIRTH Certifica 2 ny state, | COFFEE Substitute 8o nel. Delicious. | propasition?® Write me today. F. W, Joho=
ten coy merviee, I I:l|.'-'~|.|"| Herst l 3 simple 5 1_:|'1,|[:.t:|m15 2, coTl. Bl pr Classified Advertising. 200
den J. Thompson D.s.ii Daviy, Qklahoma. | Heese, New Geneva, Pa E. Oniarin St., Chieamo. 111

Mew, Redesigned 7-Ft. Super CONDOR Sonring Glider

Aironger, longer fighte, more graceful lines, constricticn _almplnh-
Easier than over fo bubld. Soars for bours, Kit VE-S01G....._ > e se“d 5‘

— - - : for new Mo, 40
4-ft. Cleveland Eaglet = __————> Catalog

17 1'I.I.HI|..]]1.' go] nmdel lll i gecondary type glider.

> : ﬂ -'l'-"'?-l"‘:. Putberned afier “"Baby “"-'“"“‘ . & If your dealer con't supply you, order direct.
Earlly h'"“ h“ } ¥8, nn Enclose 15c¢ extro on orders for less than $71.00.

T - [ 1) ] T e n

‘ . * CLEVELAND HDDEL & SUPPLY CO.,INC., 4508C55 Lorain Ave., Cleveland, Ohio
ETUDY AT HOME for PERSONAL SUCCESS nnd ngnme a Dn“nr n.f PSY(HDLDGY

kR sEfefl
©r
awy ""- -"-I- ] Win the drgree r-I' 'I'-» n vl of i
far : HEHI R — Hal ||||. wrrrles I o revelation I
ﬂM!RICﬂ.N EI'I'EHSICIN- SCHOOL OF Law v rite for FREE hank EGLLEFE DF
Deot. 30-M A East Horon St.,  Chieage, 1, i an‘EHSaL IHLITH. Jiul E North Ashiand Ave., Chicago.

n-Profit lnstl.tutlu:l HOBART TRAINS YOU
Thﬂ HﬁHImT schﬂnl |5 d “nveﬂh#!ess 1h¢nEnEI?! IN SIX WEEKS, ABIG

d 1o jumis gg 16 =N .
Foundae ained Q'PE:; oL designed o F"‘«‘E}ﬂﬂ demand for welders will
further for @ Big- P;‘-'r te, In- continue after the war. &

usf:h::;h?:nﬂ% o1 welders. Start now! Costs little

bean & F Feidefey
“"" h?gmn;:qqh:‘:lun{: & h‘l: Ycuuuug':t E:Lm the H : : i ;J--a-'r:.i
: :ﬂ-‘;:: arm sl}t'l;m:;nil;‘. bt wWey {;: bigger m . o
mategial £ Tiwd g2 i

jereals
g ]

i TR CORFIEE, DFFEFE

Firg s fimay T T T o

| St

JUNE, 1043 45A




ELECTRICIT

BIG WAR WORK FIELD-BIG FUTURE!

For Beginner or Old Timer—
a simple, practical training
and referenne set See it now.

1 Costs You Nothing to

Examine this 3-Vol. Set of
COYNE ELECTRICAL BODKS!

SEEING iz belie '\.L..g[ That'a l.ﬂl!,-"
1 want vou1 to ook et I:'|1' h.._
FIE, ST o Jewvolitme Referer

Set on lr.1f1|- 1 iltc*rl itv] 1‘rl\-
pared by experte—packed with 43
years of experience—yet written in
plain, understandable language
{ it '.':||._~|.|;:-_; YOU =arf miore :::Il.lllg'j't

FOR THE “BEGINNER” OR
“OLD TIMER”

Covers everything electrical, from
simple wiring to DLC. and AL,
Armature Winding, Eleetro m-_a1
Power Plant Work. Answers all yvour
electrical prohlems guickly,
clearly, completely.

USED BY HUNDREDS iN
THEIR DAILY WORK

Electricians, malntenanes men, air
cadets, madio men, tum to this Freat
got for tical help on the job or
to further their knowledge of Elec-
tricity. Big8:§ = 11 inch pages, hand-

HUNDREDS OF
PICTURES

Ew field of Elec-
t.tn.:?lcx lained amd

pomely beand inred pnd gold leat herette, ::H;ﬁﬁltfﬂtrﬂ F"'"":h
A set you'll be proud to own and use. fm' qéli("kl:‘ Iu-mr.n J.h.
ncludes:
FREE WITH BOOKS Radio-Television
Refrigeration

Send now for these books and I Alr Conditioning
include certificate entitling I}'-r:ruh tuhlu E?mri: e

sar's FREE Technical Service by ¢ (L8 ne
Coyne Staff of Instractors— per- | Talking Pictures

eonal ndvice by mail on any clectrical Diecsel Engines
subject, Clip couponl

ME Pnullnw St. Chlmm
Send me the big J=volume Naw EDITION
Coyne Electrical and Radio Heference Ency-
pedin, po-tpﬂl,d. Within 7 days after receivs
ing the books, L'lleither return them or send
B you 51,95 and thm §1 a month until the total
[ price of 13,95 ia paid.

IRAME.....oovrsnanens

| ADDRESS.0ii0ua. T
MCTT N svvainiiias iraaas wewasassannne st R Ly 5 5w wmimen sl

] 1
BOCCUPATION, . oveiansasannivasainseds NGE. o iaiyiie i
with arder

R

1 Send . $12.55
ShvE lo%n Ir mﬁ;: ;;u save §L.40. Same g
!' day free trial and return privilege. -
LI I T T T T T e - -
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Men and Women
ELECTRIC ARC—
i OXY-ACETYLENE

Bkilled Welders eam up to £15 a day.
The demond now gresier than the supply.
Leamn this highly paid trode in 3 weeks
by mctwnl shop work, One of Americs’s
Established 1002. 7 floors of shops. En-
Limited number of students,
3 weeks course in Electrie Are or Acetyleno Welding, including
room amnd boeard, only 2206, Course covers mbnlosam requine-
muents of U, 5. Office of Eduration for War Production Workors,
and the American Welding ciety Code,. Write or wire for
reservation. Ask for “"Welding Faeta.'™  State nge

GREER SHOP TRAINING

2017 SOUTH WABASH AVENUE, CHICAGOD
74 . WhyltPaysTo
}J”‘ LEARN PHOTOGRAPHY NOW

Mever before g0 many job and enreer op-
portunities! DPhotographers needed in
bustness, Industey, sclence, N. V.| gridcales

leading schools.
dorsed by weldlng Induatey,

winning promotion, higher pay B Armed
Forces, unllfy at America's lorgest, olides
school. Hesident or home study, FEEE cat-
alog deseribes commorcial, |-- Ik, mut!un
pleture and color courses, v tosday

H Y. INSTITUTE of PHOTOGRAPHY, Depl. 45, 'Il W. 33 5L, New York, M. 1.

NYONE CJNL SRR f’raql"rﬁ«.. 4 .;F;Eliu:
0 THIS IF FSia R
THEY. HAVED AL N agens

Blus Printk 2730 shows how to fnd lenglh
af any raftor; find any angle in degrers, frame
arfy polygon 3 te 16 sides, read booard foof and brace tabl
octagon scale, rafter Lables and many other uses
down for model work as well as full scals In.rnlnu Alsa Chark
I:hillljlm] nll:hl‘n to distirees far uiko with Badial Saws. Send Iﬁ
Ca 0. Mo Checky or Stamps, Mﬂuu & rnlur
[NHINEEHE El“-ﬂ M. B:In'dll’:l: Si, Depl. D, Kalamazon, Maek

AARCIC LIQUID AMAKES

FHOTOS APPEAR

e On S:nlil, Ties, Stationery, Ete.
mﬂ on eloth, leatker,

il u‘l&-mdcm lpp-u.ﬂ -uﬂﬁ.

bad.u unly §1. maney,. mama.

2“_25“ llL’I!'ﬂ 4;1; Imlhl'll nﬂﬂulhlq. 1(‘.-.:[-,

B1.26 money x
L &M Mg Co Neave Bldg,  Cimcinmati, Dhin
e T e T T AL e e N P T
ARTISTS MAKE MONEY
Find out your ability. Send name, age, ccocupation and

addresa for Pree Vocatlonal Art Test.

ART INSTRUCTION, INCG. (Formerly Federsl BSchools)
6133 Art Instruction Bulldimg, Minneapolis, Minnosots

Dagt. 241,

. ) .
And Big Money in Spare Time Too!
We wink you to wear this freo made-fo-messure Suli—=
VOURS TEE as & bonus—aned  earn BIG  CASH
PRAOFITS In spare tirne showing to friends and  tak=
ing orders. Cholee of scores of rich, gquelity fabrics

Embfped-Co-Fmonsieee L mw Write {oday  for
FREE SAMI'LES. o LU oL 3 II'.'I AT i peciled,
For :'lill-'t action tell us o yourself, J. F

Sam, Harrison & Throop Sis,. Dept, T-1716, Chicage, 10

BRUSH PLATING OUTHTS

® for autoparts, reflectors, faucets, bicycles, .
Mo tanks necessary. Fres particulars.
GUNMETAL CO., AVE. M, DECATUR. ILLINOIS

SIGN EASILYaEXPERTLY
INTED~~~LETTER PATTERNS
EHDWEHHDS WRITE FOR F

M'J WILES K STV Es
mDEr’
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? nhv FREE Tnlﬁl the firat time, tho world ut ma= [=
chinery i3 concentrated [nio a
complete, 3-%Yolume Coorse, It la MODERN | MODERN-Y mogiew
vitnlly necossary for all Machin- IUIEIIII HATHINE - HLLHINE 4
;mr,.h:t_in nlpdy :l'._ITrnim.n:u L':ln.un; T I SHop 1. e -
or ginners who nre cmploye i o E
or secl good pay jobs in Mochine ,,]'I.I.I.INF-I -TRANING o IRAING
Shop Work. 5153 1 ¥
This Big 3-Volome MODERN MACHINE BHOP TRAINING Course meets the b0 = ‘5'
timely necds of thouennds of Machiniaiz and also those who want to know o . i
machine ahop practice. There's no other Course of training similar (o this ¥ Ok
new ]:r\'af'llllt!tlill:l-.ll:ll.mfl hl‘:*\l']l.t':l.n'l!. ;l'llin td'rrurn-le i= ul.tdllerl.}' 1Ii;|'r~r|:rﬂ.. El.':il:l'll'd , B Y
to war-time dem & It has been planned ond tested so that ony adule, (TR
regurdless of age, can quickly learn the fundamentals of Machine Shop rm’ F I:::::lul t uﬂ:::t
Work amd also keep abresst of e oewest technigque in mechanical opera- E: 1 2 -3 3
tions, drafting uwod tool work.

|y
[HHH THEiE AMAZING CONTENTS
Partial List Only

(Hundreda of subjecta wot {ated
hera becavss of Hooted space,)
MACHINE TOOLS COMPLETELY DE-
SCRIGED AND FULLY DEMON-
STRATE

,ﬁthEUHEMEHTE AMD GADES.

BRILL PRESS OPERATICNS.

LATHE OFERATIONS.

MILLING MACHINES=ALL TYPES.
SHAPER AND PLAMNER SET-UPS & JORS.
FLAIM AMD UMIVERSAL GHRINMDERS,
HLUEPRINT READINE & DRAMFTING.
EXPERT MECHANWIC—WHAT HE
MUST FNOW,

WHAT INDUSTRY EXPECTS OF YOu
HOW TOLAY OUT HOLES FOR BRILLING,
SHOP PROJECTS—LAYOUT
FARRICATION.

T‘;‘E“[:“BLFE & BORING TAFER

oL
LATHE CUTTING TOOLS & GRINDING.
THREAD CUTTING OM A LATHE
ORILL JIGS, SPEEDS AND FELCDS.
FRODUCTION MILLING—FIXTURE
DESIGM,

STANDARD AMD OPEM-SIDE PLANERS,
VERMIER CALIFER AND DEFTHGAGES,
.ﬁl‘ﬂ_l'_E!;f:;.l STANDARD MACHMINE

CHAMFERING, QROOVING. KMURLI NG,
EXAMPLE OF ORTHOGRAPHIC
FlROIEETION.

SHOP TERME & ABBREVIATIONS,
BLUEPRINT LETTERING; THREAD
SYMBOLS.

LATHE CUTTINO SPEEDS.
GRIMNDING WHEEL RECOM-
MENDATIONS.

MACHIMING V. BLOCHE FROM LQIJAII‘E'S
SHAFING A CYLINDER MER

DRILL TROUOLES AMD !’rMFUII."S.
NOTATIONS FOR MACHINE
OFERATIONS,

Hundroda of Other Subjocts

gl nunueenE By

NATIONAL SCHOOLS .

Lot Angeles, Colifornia Il
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o«Z! MACHINE SHOP TRAINING COURSE

“MACHINISTS

and those who wani fo know machine shop practice

BIG NEWS FOR YOU! Now, for

AUR DI AN WAR wonms...mmm...mn & WOMEN

HUNDREDS OF DRAWINGS - DIAGRAMS

—Written in ensy-to-understand lan-
guage by practieal shop instruetors,

—Profuse with Jluatrations, diagrams,
charts and valuable tables,

=—Eagy-to-follow and understand,
gardless of your previoua work.

=—All phases of modern machine shop
work, requiring skill and precision.

PRAGTICAL TRAINING BY LEADING
SCHOOL

For 38 years, National Bchaols has trained
thousnnds of men, many of whom now oc-
cupy key posltions in all types of industry.
Mational's methods of troining see based
upon proctical, everyday experience, ap=
proved by the machine Industry, National
Schools i the only residentinl training in-
stitution that offers such o complete
Machine Shop Training Course in book
form; io our knowledgo,

SPECIAL FREE GIFTS
for promptness F

Yer, without |:-1=-IIu'|IIm.. l'nr-clll:l' in any waor, &hi
T .."I!ILI ‘!' p“‘"'"‘ LES“NS | 1x] “Il ni e, [ VLU ME Wit J‘E
Alss Dictlonary and 2 Texts MACHINE SHOP i I:'HI_EIN'I- Within 7

As an  incentive for you o act tays after recelving the Course (and maroeiobs
prompily and pei those VOLUMES Hapie GUE for promiptaest, 11 elilies Fetum the
withaiit delny, wio  afer valiable H||||.|I'|HII|E. and awe ol not s or if satisfled,
Thmars GIfL. 1- :“.., matl Coupen ime FEl menal wr ®I,0M1, aral EOELO0 @ omonth wntil

wir Fou ahsolubely |:n|.'|l of 12,50 is puld (Ranl payment, 33,500,

mediately, we
F BV :|1.|1-|.|l|:||.|>| Drrafiiisg Les-

snms, il B comiplete  Blachinkst's BWAME isies vesmoomismsanss ST Sy S
ctlonary of forms miwl  Bwo
Prctical  Bhop N
which yoin will flnd o
daily wor
Unfatehihed FRET
ODOCUPATION . s asassassdas pasass AGE. ...

7-DAY FREE TRIAL OFFER

4. A. AOSENKRANE, President
HATIONAL SCHOOLS,
4000 50, Figuerca S5t., Lod Angeles, Calif.

SAVE10%

FROM RIGHT OUT OF NATIONAL'S SHOPS

This training at home is comparable to
fundomentals lenrned by residentinl
students. MNational’s shops and labora-
tories in Los Angeles nre among the
east 1.-|:|'||Ep|1u-:| in America. This insti-
tution i famous for its high standarda
of training and enjoys an enviable
reputation for tenching mechanical
trades. Out of the experience in teach-
ing thousands of students has come
this aimplificd, casy-to-understand Ma-
chinists’ Course. Every alep, every
leszon, in based upon practical meth-
mils, tested and re-tested for quick
lenrning.

FULL SIZE, DE LUXE BOUND VOLUMES

These 3 magnificent volumes make o
wonderful addition to your lHbrary,
Free trinl offer below requires no
money with ovder. Mail eoupon today,
Start your Course without delay.

EE EXAMINATION OFFER

Fuste on ]
Dept, D {E'rm‘.y Fosdcard

Teas may debhset §1.25 IF
you enclose ensls (S11.25)
with this Coupon. Same
return privilege and  re-
Fuael  gunranieed.
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I'LL BET THIS IS THE

FIRST TIME ANY PLANE & S

OFF THE GROUND EVER PE‘ENCE ALEEPI:!T S

PICKED UP A PACKAGE MADE HISTORY,
TOO, WITH ITS

PRINCE ALBERT. g ._ |
ﬁE'RE MAHINGR Wi\ NO-BITE MILDNESS N | IT coes
[ S AND BETTER, STRAIGHT YES —
Vg T . IT ASCENDS
3 VERTICALLY AS §
EASILY AS IT
STAYS MOTIONLESS. B
THATS WHAT
MAY MAKE
THIS SHIP SO
VALUABLE FOR
SUBMARINE
, SPOTTING

EASY HANDLING IS
A BIG FEATURE OF
PRINCE ALBERT, TOO— % -
THE CRIMP CUT PACKS g = e
RIGHT FOR FREE, v O
EVEN DRAWING ] A Y e

70

ar AL D
CROAAENTES Wi Eviie
HANTY FOCRET MhCRAGE
G PR ALBEAT

FOR
EASY ROLLING.
PA. HUGS THE
PAPER — SHAPES
UP FAST AND
EIRM !

THE NATIONAL JOY SMOKE sTAmPS
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Lockheed's four-engined Constel-
latien, fost as it is wvast, re-
sembles @ great winged shark

HE civilian aircraft

warning observer
wore a puzzled frown as
he reached for the tele-
phone. “Army Flash!" he
barked, “One bhig four-
motored plane bound
east. Looks like a shark
with a P-38 wing and a
triple tail, and is going
like sixty! Not on my
identification chart!”

The observer had spot-
ted the first fligsht of
Lockheed’s big “Constel-
lation” and his descrip-
tion was pretty accurate.
The plane’s fuselage is
cambered like an airfoil
section, giving it a shark-
like appearance. Iis
down-dipping nose
caused Lockheed em-
ployees to name it uncf-
ficially “0Old Loop Snoot.”

Among other advantages,

Mila Burcham, Leckheed engi-
nearing test pilot, famillorizes

himself with the :u:hpii ontrals
JUNE, 1943 /u

bt e oncg 1




One engine can be removed and
a new one installed in 45 min=-
utes with these connections

the cambered nose saves
weight by reducing the
length of the nose wheel
assembly of its tricycle
landing gear.

Instead of being just
one more large airplane,
the Constellation is actu-
ally a small plane com-
pared to the future sky
giants that its design sug-
gests. Transports of hun-
dreds of tons gross weight
are easier to anticipate
now because the Constel-
lation supplies the an-
swers to a number of
stumbling blocks that
seemed characteristic of
giant aircraft.

The new plane is faster
than a Jap Zero fighter,
though its weight is up in
the range of the B2-ton
B-19 bomber. It was de-
signed to carry 55 pas-
gengers and a crew of nine
across the United States
nonstop in nine hours, Its
8,000 horsepower four-
unit power plant con-
sumes about one gallon of
fuel per mile of travel, an
economy that would al-
low it to carry 60 passen-
gers from New York to
Los Angeles at less than
railroad rates, provided it
made a few fuel stops.

Its normal nonstop

flight range puts transpolar
operations between the
New and the Old World on
a feasible basis, or, flying
a Great Circle eourse, it
could bring Chicago closer
to some parts of Europe
than is New York.

The big transport’s star-
tling performance results
from its aerodynamie
shape, which in turn is
based on a number of
things. The plane has no
more drag than has the
Lockheed 14, a plane of
about one-tenth the size
and horsepower, Its final
shape was determined aft-
er six months of wind tun-
nel studies. For smooth-
ness, the skin is all flush
riveted or spot welded,

The Constellation’s
wing is an enlargement
of the P-38 “Lightning”
wing, and contains two
sets of flaps. With all its
flaps telescoped, the
plane is streamlined for
speed and distance.
With its maneuvering
flaps in operation it is
fitted for rapid climbs
out of short fields or for
slow speed maneuver-
ing. With its landing
flaps extended it settles

Left, starboard rudder and tail
group. Below, building eylin-
drical fuseloge of the cobin,
pressurized for high aoltitudes

FPOPULAR MECHANICS
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into an airport at reason- 3 ,_
able automobile speeds. ]

The plane is designed ' =
for optimum operation at
20,000 feet and has an air
conditioned pressurized
cabin in which an air
density of 8,000 feet is
maintained. It can climb
to 35,000 feet in case of
need. Ordinary icing
hazards are avoided by
its “hot wing,” engine ex-
haust gases being used to
keep the temperature of
the leading edge above
the icing point. Function-
ing of its complex hy-
draulic control system
has been insured by tests
for temperatures down to
T0 degrees below freez-
ing. The pilot operates
the big controel surfaces
with ease by means of hydraulic boosters.

The plane’s triple tail is designed to in-
sure positive control under any conceiv-
able engine emergency such as the failure
of one or more power plants during take-
off. The tail rises less than 19 feet off the
ground, as compared to the 27-foot height
of the DC-4, an advantage when the plane
is to be placed in a hangar.

. %M 1M PrsAttis s
A

-

e T

| e
i

Installing an engine os @ complete unit, minus props and nose cowling

The plane can cruise at 25,000 feet on
three engines or can maintain altitude at
16,500 feet on two engines.

It has an electrical fire detector system
leading to 16 thermostat stations in each
engine nacelle, together with switches by
which carbon dioxide fire extinguishers
may be turned on in various parts of each
engine compartment.

Sectional breakdown drawings like this enable workmen te visvalize their work better than blueprints

AIRPLAME SECTIOMAL BREAKDOWN

INMER WIMNG TRAILIMG EDGE

LEADIMNG EDGE

INBOARD MACELLE ~

=
POWER PLANT -

CREW DOOR

MAIN LANDING GEAR

HORIZOMTAL STABILIZER BEAM

HORIZOMTAL STABILIZER TIP }

PO'WER PLANT

VERTICAL STABILIZER
CEMTER RUDDER

ELEVATOR AMD
TAIL CONE FLAPS

i

HORIZONTAL
STABILIZER
NOSE [/

OUTBOARD nunneg‘h""-‘—:-:.-_:.

QUTER WJMG TIP

OUTER WING PANEL I
AFT SECTION

QUTER WING PANEL LEADIMG EDGE

JUNE, 1943



Above, completing instellation of one of the double landing
wheels. The tricycle gear of the big ship is retractable. Balow,
one of the largest oirplanes ever built, the Constellation has
a low profile which permits it to enter hangars comfortably

As a [inal safety measure, na-
celles and cowlings are of stainless
steel so that an engine fire could
burn for half an hour without se-
riously hindering operations of
the big ship.

The big Wright engines may be
serviced in flight and each may be
unhooked from the wing and a
new one installed in 45 minutes,
There are four separate fuel sys-
tems and four independent lubri-
cating systems.

The contours of the engine na-
celles have been designed to avoid
air compressibility shocks at high
speeds.

When designed, the Constella-
tion was intended as a luxury liner
for use by T.W.A. This is the
service it will enter after the war,
but at present the first and sue-
ceeding Constellations will be
used as military transports. As
such one of them could fly a light
tank and its complement of troops
and supplies across an ocean. The
flight station, in the forward upper
part of the fuselage, contains seats
for the pilot, co-pilot, flight engi-
neer, and radio operator., Behind
a bulkhead are the navigator's
station and quarters for the crew.
Aft of this is cargo space, then the
main passenger compartment.
Additional cargo space is avail-
able under the cabin floor. The
accommodations include an inter-
phone system that connects with
the pilot, co-pilot, engineer, radio
operator, navigator, eabin en-
trance door, at every engine na-
celle, and at the external battery
receptacle,

To insure rapid production and
to permit interc eability in
service, all such parts as wing tips,
ailerons, wing flaps, tail surfaces,
inner and outer wing panels, land-
ing gear, and engine cowling are
jig-built. Differences in left- and
right-hand parts are kept to a
minimum.

The following parts are identi-
cal and may be used either on the
right or on the left side of the
plane; engine mounts, exhaust
collector rings, engine cowls and
nacelle cowling, elevators, *land-
ing wheels, brakes and retracting
mechanisms,

Lockheed engineers are tooling
up now to go into production on
the Constellation on a large scale.

POPULAR MECHANICS



Smoke Generator Lays Screen to Hig:!g 'I'_lfo:?p:a

Smoke said to be mark- -
edly similar to natural
clouds and fog, and so
dense and persistent that
areas may be covered
economically for long pe-
riods, is produced by a
mechanical smoke gener-
ator developed by Dr.
Irving Langmuir and
Vincent Schaefer of the
General Electric Re-
gearc aboratory
through the National De-
fense Research Council
for the Chemical Warfare
Service of the Army. The
generator is said to utilize
liquid material more effi-
ciently than in the past.

Seemingly endless clouds of
smoke, markedly similar to
clouvds or fog, pour out of
jots of generator designed
to hide movements of troops

Navy Weather Room Treadmill Tests Men for Any g[imE :

?ﬁ%ﬁy Americans react to the fever heat cold of the far north, and ey ¢an be
~“of tropical jungle and desert and the raw fortified against those climates, are sub-

b
iy e ; = jects of research at the Naval Re-
\ S | — | — K _ search Laboratory, which has de- c_}:'
- Gt | e RS =vised a weather room that can
T ' ey L -t simulate temperature and humid-
\ : L ity of any climate on earth. Men
with full packs are tested on a
treadmill in the weather room, to
determine the effects of these ar-

tifieial elimates on such vital func-
tions as heartbeat and respiration. * -

| Fewer Rail Passengers

Set Travel Recor
Though not as manzrczgvi urﬁ2 é

passengers rode railroads last year
as in 1920, the record year for that
figure, the number of railroad pas-
senger-miles traveled in 1942 was
the highest ever. That was be-
cause the average length of each
passenger's trip was 79 miles, "
while in 1920 the patron’s ride av-
eraged only 38 miles, In 1942
601,972,000 patrons rode a total of
47.357,474,000 passenger-miles; in
1920, 1,133,535,000 passengers
were carried a total of only 43,-
198,479,000 miles. The average

: — passenger train in 1942 carried 122
Respiration of marine on treadmill is tested during workout patrons, in 1920 only 85 persons,

JUNE, 1943
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105-Foot Refinery Tower Spans Three Flatcars

Three flatcars were reguired to accommodate this huge fractionating tower, which weighed 476,810 pounds

Bedded down for a trip by rail of over {0 accommodate its 105-foot length. The
1,000 miles, a huge fractionating tower, tower was manufactured in one piece by

used in refining finished petroleum prod- the Wyatt Metal'and Boiler and its

ucts from erude oil, required three flat cars  comple weight was 476,810 pounds.
Ao o (A 04 a0

Building’ 2’ Facade Is Shaped Like Flag of Braziliap State

Curv ke a banner
whipped by the breeze,
the windows of the Casas
Pernambucanas in Sao
Paulo, Brazil, represent
the stripes of the flag of
the state of Sao Paulo. A
cireular pane at the top
represents the state’s
seal, and narrow hori-
zontal windows at one
side, which let light and
air into a stair and ele-
vator hall, are almost
circular, and represent
the flagpole. The flaglike
effect is heightened by
shadows from the over-
hang of the windows.

*Qutdoors Icebox"
Winter-Tests
U Ss. ﬁrms,, ??

Nine hundé&l ngﬁc
and men of the Army
Ordnance Department
spent a wartime winter
at an ordnance proving
ground in Manitoba,
Canada, where tempera-
tures often fall to 50 de-
grees below zero, to test,
prove and develop every
weapon used by Amer-

Windows form stripes and seal of Brozilian stote ﬁug. and even flagpole ica’ s ﬁghtmg m&%
6 POPULARJI:[ECHANI s
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weather conditions as severe as lWeIded Seams of Tank X-Rayed

are likely to be encountered any-
where in the world. Refinements To Guard Agalnst F]_z%;vg N
against cold-weather failure have

been checked against tests in fac- 1 R

tory cold rooms, and on occasion | '
the actual field conditions brought
out needs for changes not appar-
ent in laboratory cold tests.
Bombs, from the smallest to huge
block-busters, were tested in the
bitter cold, as were projectile
fuses, guns, tanks and other mo-
bile equipment. Stop watches
timed the period needed to set up
a battery, or get a convoy in mo-
tion. In one instance, artillery
that a year earlier failed to func-
tion at prolonged zero exposure

was made to operate faultlessly
at 40 below,

Glass Blanket Insulates Hut
For Air Corps in Arctic

Portable Lgluo-typ-:%elté‘;s n-
sulated with blankets of glass fiber

are designed to keep U. 8. airmen
in the Arctic comfortable when
the temperature falls to 40 or more
degrees below zero. The arched
roof and side walls consist of quilt-
like sections supported by lami-
nated wood ribs. The sections are
composed of glass fiber insulation
enclosed with cotton fabric treat-
ed with a plastic material that
makes it waterproof and fire re- Not even the massive steel plates that form an
sistant. Floor is of plywood with  M-4 Army tank can withhold secrets from the prob-
a layer of fireproof insulation on  ing eye of a million-volt X-ray machine used in
the under side, the Ford River Rouge plant to check welded seams.
< — SR LI S S Ry X-ray photographs are
: B o ~ made along the line of the
ad : weld to make sure it con-
tains no hidden flaw that
might show up as a weak-
ness in time of battle.
Metallurgists testing the
welds work in teams, one
of the men operating the
controls of the giant
X-ray machine while an-
other holds a sensitized
plate beneath the section
of the tank which is to be
photographed,

&

Xeray's eye determines if tank welds will stand up in battle

{[Ninety-two percent of
all United States mail is
carried by the railroads,
the total in a vear reach-
ing 5,800,000,000 pounds,

: : 17,000,000 separate pieces
Fireproof walls of shglter roll up like blanket, pack easily in plane of mail,
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WELDING /o» WAR o.d PEACE

. : . Spectacularly masked welders are literally stitching together

1 ‘EHRY I}E“h achl&V&l’;}ent lld‘-l with fire the vessels that become America's bridge of ships to
erica s phenomenal Tecor the fighting fronts. Above, welding the bottem hull plating of

of war pruduct:on brings added a 300-foot freighter. Below, repairing a vessel's stern frame

evidence that the greatest single
manufacturing factor in making
the TUnited States the arsenal of
democracy is welding.

No matter whether you read
about ships launched in days in-
stead of months, great plants ris-
ing where tall corn stood, or mon-
ster tanks completed on a virtual
“while-you-wait” basis, you'll
find that welding made these feats
possible,

This was true when Hull 440
became Liberty ship “Robert E.
Peary" in just 4 days, 15 hours and
29 minutes at the Richmond ship-
vard of Henry J. Kaiser,

It was true when an automaotive
producer tore up an original
schedule ealling for building a
tank plant and making Tank No. 1
in nine months and did the whole
job in 47 days. It has been true in
countless other cases.

Such accomplishments are
sometimes eredited to prefabrica-
tion—correct, as far as it goes.
But prefabrication is simply man-
ufacturing in sections and then
assembling the sections into a
complete unit, and it's a matter of

S = —_—
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industrial history that there was
no large scale prefabrication until
welding had reached its present
high state of efficiency, making
possible the welding of all com-
mon base metals, most of the pre-
cious and semi-precious metals,
and many dissimilar metals, one
to another.

Welding has been called the
backbone of war manufacturing.
Certainly, 750 merchant ships
would not have been launched last
vear had not 600 of them been of
the Liberty type, an all-welded
construction,

A step-hy-step story of welding
in wartime may never be told, so
rapid has been its applications.
Based on the accepted yardstick

Right, welding o prefabricated ship part
that will travel six miles to peoint of as-
sembly. Below, brazing meter connections
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of tonnage production of welding elee-
trodes; the volume of welding has increased
over 1,900 percent in the last few years.

Not only has welding cut down produc-
tion time, but it has resulted in two other
major savings, The first is a saving in crit-
ical material. This is possible because
rivets, and the overlapping metal necessary
in riveted constructiion, besides many
whole castings and parts, are eliminated
by welding,

Acetylens flame melts metal like buttor under a hot
knife. Melting and refusing is principle of welding

H’%P 7 }h"\\
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“Positioner” permits welder to approach all sides of a bulky
weldifig job, since it revolves, tilts and adjusts to height

The second is a saving in dollar cost, be-
cause welding is faster, requires less ma-
terial and because its application has been
so simplified that no complicated or lengthy
training is necessary for most workers.

The extent of these savings may be il-
lustrated by several studies completed by
the James F. Lincoln Arc Welding Foun-
dation following the conclusion of its re-
cent program for stimulating the scientific
progress of welding in which 408 awards
totaling $200,000 were
made to designers and
engineers for new weld-
ing ideas and applications,

on representa-
tive entries in the award
program, the following
figures show the annual
savings possible by weld-
ing: Total savings in cost,
$1,825,000,000; total sav-
ings in steel, 7,000,000
tons: total savings in cost
of steel, $271,000,000
based on prices of 334 a
ton for billets and slabs,
and $42 for plate; total
savings in labor, 153,000,-
000 man-hours.

Arc welding is used to assemble & i :
gun turret houses for U. 5. Navy :

10 ad-

Many of these savings already
are being accomplished, since nu-
merous ideas which received
awards in the Lincoln program al-
ready have been adopted by war
industries,

Estimated savings in costs, cov-
ering both time and material,
made possible by are welding
alone range from 26 to 50 percent
in automotive products, 14 to %0
percent in railroad equipment, 37
to 67 percent in water transporta-
tion equipment, 26 to 45 percent in
structural equipment, 7 to 44 per-
ment in furniture and fixtures, 10
to 53 percent in containers, 15 to
83 percent in functional machin-
ery, and 25 to 69 percent in indus-
trial machinery,

The logical conclusion is that
welding will have a pronounced
influence on postwar manufactur-
ing. Many industries which, un-
aer stress of war, are using weld-
ing for the first time, or are using
it more extensively, will continue
its expanded use in the highly
competitive market that is sure to
develop when the war is over, and
when such sales requisites as ap-

arance, price, ulility and efficiency will

EJOf prini_'arir‘ impu]n'rtqnce. i 5 -
ames . AT n whnose onor e
Lincoln Arc Welding Foundation was es-

tablished, and head of the Lincoln Electrie
Company of Clevelan._cl, makes these pre=-
ictions, "based on welding's record so far:"
“1. The rivet will disappear as a means
of joining steel.
#2, The forging and the malleable cast-
ing will be used only sparingly.

‘-“/ZtiﬂPULﬁR MECHANICS



“3. Steel and iron castings to the
extent of 75 percent of what now
are being made will be replaced
by welded steel.”

Mr, Lincoln continues:

“The commercial application of
welding began during the last war
and its progress since that time
has been phenomenal. It re-
mained, however, for this war to
foree its application throughout
practically all metal-working in-
dustries, overcoming entrenched
conservatism in many cases.

“The now assured important
place occupied by welding offers
an outstanding opportunity for the
welding engineer after the war
because it requires imagination to
redesign parts so that they can be
most economically welded. To
copy appearance of the
previous structure cbvi-
ously is wrong., New ap-
pearance, new design,
new technique and new
imagination will make the
new products not only
tremendously cheaper
and more reliable but
also more attractive.”

New wayvs in which
welding is being used to
speed wartime produc-
tion may presage what is
to come with peace,

Airplane propellers
now are being welded for
the first time. It has been
found that money can be
saved and construction
simplified by welding
manhole covers for
barges and boats, thus making
them flush with the decks. Wood-
en plates are being fastened to
steel decks by using welded studs.
Thermit welded frame construc-
tion for joining cast stern-frame
sections into complete sections in
building ships increases speed,
gives a more durable unit and
makes unnecessary large, intri-
cate castings with their attendant
manufacturing, shipping and han-
dling difficulties.

Welding has also proved its war-
time wvalue in repairing broken
equipment of all kinds, from agri-
cultural implements to factory
machinery. It has been found that
by welding much equipment for-
merly scrapped can be reclaimed
without requiring new parts.

(Continued to poge 166)
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Overheod welding is tedious and
exacting, but housewife (above)
soon will be vsing her new skill
on a plane plant preduction line

Intensely hot electric are fus-
ing metal of o mossive pedestal
sends down showers of sparks
in a fountain-like display (left}

Portable egquipment permits
welder to work on production
line or battle line, lending o hand
to keep America’s planes flying

11



Ton Clock Flashes the Score
W d Times Play of Games

Lights, bells and sirens are controlled from board

L Weighing two tons, a combination elep-
= trie clock and scoreboard keeps an auto-
matic tab of hockey and other games in
the Chica adium, The clock times play
| and time=puts, records penalties, and tells

the senre in flashing multicolored lights
from eacn of its four faces which measure
10 by 12 feet. It is suspended high over the
center of the stadium floor and is operated
by one man at the control board, Sound
effects include bells, whistles and sirens.
While designed for hockey and basketball,
the timer can also be used for boxing.

Window Screens Made of Nylon
Seen for Pu'-.t-Wa:I’: 1;1{;1‘;1&3

N:rl(:ll] "-".]I'l{].l'l"-'\- SCI I:'I..,'I'.]b:| 11!’13 (q’l.!'?lﬂl: i:lt'f)—
duced in any color, will not corrode, will
not permanently bulge il struck, and can

winter, are foreseen by

~du Pont chemists for

housing after the war.
Pencils or other sharp-
pointed objects may be
pushed through such
screens without damage,
and preliminary tests
show they stand up well
even along the seashore,
where salt spray rusts or
corrodes metal rapidly.
Nylon wire cloth, with
which the company has
been experimenting for
some time, can be bent
back-and forth millions of
times without breaking.

Visor Shields Head
Of Ship Lookout
From Weather |,

Seamen on I{'.u?r:;:‘&’ut
duty may be shielded
from foul weather by a
barrel-like wvisor, just
patented by Gilbert S.
Macvaugh, United States

vy, The head fits iInfa

a weathertight closure
and leaving both hands
free. Telescope and phone
equipment are built in.

an opening at one side of
the tube, and the opening
itself fits snugly to the
lookout's body, providing

even be rolled up like window shades in  Visor's barrel covers lookout's telescope and phone
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fo replace the bow Blown
off by an enemy subma-
rine in the Caribbean.
After that attack the
Blakeley was first fitted
with a wooden bulkhead
to keep out the sea, then,
at a West Indies repai.r
station, a steel false bow
was installed to serve un-
til she could be given final
repairs on the mainland.
At the navy yard the bow
of the decommissioned
destroyer Taylor, a sister
ship, was cut away to fit
the damaged wvessel, and
warped into place as
neatly as two parts of a

Prtee QM_} ‘-ﬁ"-‘-’ jﬁ"

D
Jigsaw Methmﬁ'

Ag a limb is grafted on-
to a tree, a new prow was
fitted onto the

stroyer Blakeley af the
P}um’m%y Yard,

U. S. De-

jigsaw puzzle,

Damaged by en enemy tor-
pedo, the U, 5. destroyer
Blakeley made port with
a mokeshift bow, and was

" firted with a new “nose”

formed by eutting away a
bow section from another

ew 400-M.P.H. Carrier Plane Has Pint-Size Fuselage

Hailed by the Navy as its fastest fighter,

iwnﬂ of the same ¢lass
th

S
o
n‘i"

e new WVought-Sikorsky carrier plane,
the Cor iz literally an engine Wlth
wmgs and tail assembly.
power air-cooled engine and the smallest
]JUbbi.b].E fuselage for that size engine, help
to give it a speed of more than 400 miles

Bt it

JUNE, 1943

Itz 2,000-horze-

per hour. With the largest PAJPE‘IFEI'
can be used on a ship of this design, 1t
climbs “upstairs” in a hurry. The service
ceiling of this single seater is 35,000 feet.
To eliminate drag, its landing gear, tail
wheel and arresting gear are not only re-
tractable but fold within the streamlined
body. Even the rivets are
od i i flush. The folding-type
wings of gull design have
a span of 41 feet and the
plane is 33 feet long and
16 feet high. Although
the Corsair is large for a
fighter, it is said to be
highly maneuverable.
Besides its home plant in
Cnnnecticut, the Corsair
is being built in a Good-

year plant at Akron, O.

Wings of gull design are
distinguishing feoture of
the Navy's powerful new
fightar, Corsair, with
speed over 400 m.p.h.

e kese tlers

R o,
s New Prow to D‘E?,FI'QYEI‘

2
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DYNAMITE

It's 250 feet to the floor as o Paramarine gets his
first chance to put inte practice his knowledge of
maneuvering a ‘chute in a jump from training tower

y Sgt. George E. Lord

P
f_\ DARK spzf,l-:("iaumhlrcl
from the plane circling
high overhead and plum-
meted earthward at a spine-
chilling pace. A scattered
crowd of men watched
tensely for a burst of white
silk to break the fall. Sud-
denly it came. The dangling
fipure snapped in a wide are,
drifted and landed in the
corner of the field in a heap,

shaken but unhurt,

To most of the onlookers
it was just another para-
chute jump. But to the
jumper, Lt. Col. C, E. Shep-
ard, Jr., it marked the com-
1ﬂ'eTm11 “of a record that is a
credit to the Marine Corps,
The Colonel's was the
10,000th jump without a fa-

U. 8. Marine Corps photos
Basic colisthenics ond mock plane
drill sut of the way, the paratroop-
or drops in harness fram top of tow-
er and is cought by his straps with
the effect of on actual free jump

At left, a member of the U. 5. Ma-
rine Corps parachute troops executes
a tumble to avoid injury as he hits
the dirt after lecping from a plane

POPULAR MECHANICS



tality at the Marine Corps
Parachute School at Camp
Gillespie near San Diego, Cal-
ifornia, and a new series of
safe jumps was started imme-
diately as Major T. M. Trotti,
executive officer, Tollowed his
commanding officer from the
plane,

Thus, with the efficiency
which marks every phase of
their rigorous combat train-
ing, the Marine Corps has
turned the stunt of the dare-
devil of yesterday into today's
marvel of coordinated strik-
ing power—the Paramarine.

Tough, rugged and highly
trained, the Marine Parachute
Trooper is the product of five
weeks of one of the toughest
training schedules known in
the Corps. Every Paramarine
is a volunteer, and require-
ments are stringent. He must
be unmarried, between the

Lt. Cel. C. E. Shepard, Ir, at lower
left, mokes the TO000th jump ot

Paramarine school withouwt a faotality

JUNE, 1943

“Stand by to bail cut!” is the erder as Col-
onel Shepard steps out for the record leap

ages of 18 and 32, have completed
recruit training, be athletie, well-
proportioned, weigh from 135 to 190
pounds and be between 66 and 73
inches in height.

In addition, he must pass a physical
examination, and a modified flight
examination in visual acuity, binoe-
ular vision, depth perception, flight
car examination and equilibrium
facilities.

In his 12-inch jumping boots, fly-
ing helmet with chin strap and his
coverall jumping suit, the Parama-
rine recruit spends the first few
weeks at the school getting into the
perfect physical condition required
to absorb a rough landing. To devel-
op his leg museles, he does everything

(Continved to page 163)
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wire coi

With a speclal litter for wictims of the war at sea, injured-As

ij even unconscious men mav be lowered into the water, to
*await rescue. The litter, in two disjointed sections, is strapped
) to the victim's back to provide support for his body in the
! water. Removed, he may be carried in it. A face guard holds
n his head above water, while a life belt provides buoyancy.
“First aid kits may also be strapped to his !:md;.. With such
an arrangement, wound-
ed sailors or men in sick
may be safely re-
moved from a siricken
vessel if the order comes
to abandon ship.

Lifa belt for buayaney,
face mask to hold his
head above water, and
litter strapped to his
bock make it possible
for injured man to
float until rescusd

B e
in Plane Tire Prevent Skidding

Thousands of steel-wi splr"fs‘zgmpmse
the tread of airplane tires designed to pre-
vent skidding on snow and ice, in produc-
tion by Goodyear Tire & Rubber Co. The
are sirung on steel rods 1o be
transferred in parallel rows to rubber mats.
Mats are then linked together with cement
into a strip long enough to cover the sur-
face of the tire carcass, and the carcass is
next placed in a mold in the normal fash-
ion. As the tire carcass is vulcanized, the
thousands of wire coils become integral
parts of the tread, scarcely noticeable when
the tire leaves the mold.

Wire spirals are wvulconized directly inte
the tread of plane tire to prevent skidding

g

Six-Gun Messerschmitt Fighter-Bomber Has 365-M.P.H. Top Speed

Luftwaoffe's standard fighter is modified into fleet hit-and-run bomber
16

Germ ha! éc&ﬁed

one of iis standby fighter
plane models, the Mes-
gerschmitt, into a fwin-
ngined craft, called the
Me210, credited with a

top speed of 365 miles an

hour. The new model is a
two-place job, and is ca-
pable of acting either as a
fighter or as a light bomb-
er, presumably for hit-
and=-run raids. Its arma=
ment includes six guns,
two of them being cannon
in the nose and two ma-
chine guns.

POPULAR MECHANICS
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‘Paper Dolls” Guide Cutte}:-f Save

Metal parts for war machines
come in an endless wvariety of
shapes and sizes, most of them
stamped out of light metal or
flame-cut out of plate over one-
quarter inch thick. Some of the

arts for tiny motors or huge tur-
ﬁines built at General Electric
Company age in the shape ol sim-
ﬁ'ﬁiﬁﬁiwme triangles; some
resemble stars, banjos, or top hats.
The problem, with metals scarce,
is to cut as many as possible from
a single sheet of metal. To achieve
the maximum number, planning
men resort to “cutting paper
dolls.” Parts are drawn to scale on
ordinary paper, then cut out with
a pair of scissors and reassembled,
jigsaw fashion, until the greatest
possible number are nested on a
form the size of the metal sheet or
plate from which the actual ma-
chine parts will be cut. The jigsaw layout
is then sent to the factory for guidance in
actual cutting. This pre-planning assures

With the waterproofed shirt from his
uniform, a Navy air cadet is taught to fash-
ion a life preserver that will keep him afloat
for several days. The sleeves are knotted
and thrown over the head, and the collar

ﬁ:lie:"s Shirt Can Be Inflated to Form a Life Preserver

$

A -.i #
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Pattern layout permits cutting of most parts from least metal

a minimum of waste and a maximum num-
ber of parts, saving precious material and
at the same time speeding production.

To maoke shirt buoyant, tie sleeves and tail behind back, butten eollar, and blow inta “bladdar” thus fermed

is buttoned. The tails are tied behind the
cadet's back, and the shirt is inflated by
blowing into it so that it becomes a bladder
which is busyant enough to keep a swim-
mer's head above water,

Self-Running Postwar Refrigerator to Have Electrically Operated }1)3%1'

Push-button contrel to close, as well as
open, the doors of post-war model refrig-

erators was forecast to the American So=,

lizing waste heat from the condenser wiit.
Instantly available ice cubes might be ob-
tained by freezing them on separately re-

ciety of Refrigerating Engineers I:E Glenn  frigerated spots on or near the bottom of

WMufly of Springfield 1o, who also fore-
Wm%mﬁpmvide auto-
matic defrosting, zero chambers for frozen
foods, automatically released ice cubes,

and ice water from a faucet. It might even
provide a warm, dry storage space by uti-
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a water tank which rests on raised areas
of the evaporator units. During idle peri-
ods of the evaporator, these disks would
melt free and float upward to the top of
the water, from u.'her\?i they could be

scooped out when desape
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SEA-GOING
SHUTTERBUGS

Above, Navy photographers “shoot the an-
gles' in the Brooklyn Novy Yard. Below, a
bluejacket climbs the stack of a warship
to find & vontage point for a camera shot

f} YL 0 !Eﬁlﬁl of the most effective shooting now going
2 on in this breathtaking war of action isn't
being done with guns at all.

It’s being done with cameras gripped in the
guick young hands of navy cameramen. Cam-
eras big and small, simple and complex; operated
with iecy accuracy by hluejacketed, seagoing
shutterbugs who can take a piece of flying shrap-
nel or a bomb fragment along with a picture.
Cameras focused by lads who can lay aside the
black box and pick up machine gun controls
when things get too hot—to plaster with bullets
the Japs or Nazis they have just photographed,

The camera has at last become an important
implement of warfare at sea, And it has become
an unexpectedly effective morale builder, too.

“Jap Cruiser Blasted in Pacific Battle!" the
headlines scream. Some who scoff at all war
claims scoff at this one. But not after the Navy
Department- releases the photographs to be
flashed across the nation by wire transmission.
Each picture is worth a thousand words of de-
seription. Photos showing a heavy Japanese
cruiser wallowing in flames, gun turrets twisted,
plates buckled, catapults blown to bits, decks

18 POPULAR MECHANICS



shattered and stacks
askew. Chalk up a vic-
tory for our boys in
blue! Even scoffers
straighten their shoul-
ders in pride at this ex-
ample of American
pProwess.

The angle from which
the photo was taken in-
dicates it was shot from
the air. This means
SOMEe anonymous navy
shutterbug probably
took off from the deck
of a distant earrier in the
midst of a still-raging
battle. Possibly he
braved the guns of

e R At o noval school of photography o stu-
: dent is shewn how te aim aerial comera

This famous shot of the Japanese heavy
erviser of the Mogomi closs was caught
by flying cameraman in Midwey batle
U. 8. Navy photas

a plane from aouxiliary vessel

zooming Jap Zeros. Cer-
tainly he toock a chance
of a solitary death on a
lonely expanse of tropi-
cal sea. Yet he brought
back a picture as perfect
as he might have made
back home at a cozy
church wedding.

It turned out to be a
morale stunt, but it was
intended primarily as a
routine record shot to be
studied by naval experts
for what they could learn
as to the effect of gun-
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fire, aerial torpedoes and
bombs on Japanese arm-
ament. For the camera-
man it was just another
assignment to be covered
by one of the navy’s new
fighting photographers.

Are our submarines
sinking Japanese war-
ships? They are, and the
navy photographer pro-
duees proof in the form of
the first action photo-
graph ever known to have
been taken through the
periscope of a submarine,
showing a Nipponese de-
stroyer slipping to her
grave beneath the ocean
surfac}gi] enemy sear;ien

Students ot Pensacola  S-lalll ing in panic along

noval air station learn  tilted decks, silent guns

to “shoot” from a plane Pﬂilltmg skjrward like the

fingers of doom. The pho-

tographer who made this picture was a member
of the American submarine crew.

Arve we knocking off Japanese planes? The
photographer brings back pictures showing
three enemy aireraft simultanecusly plunging
into the sea at the end of streamers of smoke and
fire. This photographer might have been the
pilot of the observing plane as well as the shut-
1.1*-1'11113_. for many of them are dﬂublt-dul}' men.

What were we fighting for in a Pacific Island
battle area? An airfield? Well, the navy pho-
tographer gets the picture of the field, showing
American planes on the ground—the best evi-
denee that we captured it. Once more the photo
is intended as a record shot, heipful to military
strategists [ar from the battle scene. But it
proves to have morale value, too.

Are we bombing Jap-
anese military installa-
tions in the Solomons?
The navy photographers
deliver the goods again
and even civilian arm-
chair strategists can study
the photographs in news-
papers and magazines and
pick out the bomb craters
in an airfield, see the
shattered docks, the
blackened oil tanks, the
blasted radio huts,

Seagoing shutterbugs
are bringing the naval
war home to the people,
recording our losszes as
well as our victories as in
the case of the Pear]l Har-

Sub’s eye view of sinking Jap-
onese destroyer was first war
scene shot through o periscope

POPULAR MECHANICS



bor photos and the series showing the
sinking of the gallant aircraft carrier
Lexington, some of the most dramatic and
artistic and tragic photographs ever made.

Navy photographers have caught tor-
pedoed cargo ships as they sank in the
Atlantie, snapped closeups of tanker
crews fighting fires on their shelled ships,
have shown patrol boats exploding depth
bombs on submarines, have pictured the
rescue from the sea of erews whose ships
were blasted from underneath them.

Before a naval air attack on Wake Is-
land, a Navy PBY patrol bomber carried
negatives showing the Japanese installa-
tions on the island to an aireraft carrier
and dropped them on the flight deck. The
negatives were rushed to the photograph-
ic laboratory which has been installed on
every carrier in the navy, prints were
made and from these prints the plan of
attack was made.

When President Roosevelt made his se-
cret trip to the nation's armament plants,
two navy photographers were the only
cameramen permitted to make photo-
graphs. Their task, a difficult one because
of protocol complications in dealing with
their superior officers, was well done.

These seagoing shutterbugs have given
their lives and their blood already in this
war and are already building epic stories
of their bravery. When Commander John
Ford, who directed the Academy prize-
winning picture “How Green Was My
Valley” before joining the navy, took a
machine gun bullet in an arm while film-

—
]
!
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Thase navy shutterbugs are vsed to perilous perches

The cameraman was busy in the Yorktewn's last hour




ing a Japanese attack on Mid-
way from the exposed tower of
a powerhouse, he went on turn-
ing the movie camera until his
job was finished.

The navy, which has never
been overzealous in seeking
publicity, started its camera
program as a method of mod-
ernizing its internal operations.
The morale angle, which has
shown the nation the difficul-
ties it has faced and the feats it

as accomplished, especially in
the Pacific, just grew “like
Topsy,” as the fact-hungry na-
tion applauded its pictures.
A destroyer noses into smoke to pick up

crew os comeramaon records the tragic
death of the aircraft carrier Lexington

22

Fortunately, the decision to
expand photographic opéra-
tions was made a few months
before we entered the war.
When Lieutenant Commander
E.John Lang, a reserve officer,
was called into service to take
charge of this branch in Wash-
ington, all of the releasable
photographs the navy pos-

The “Big Bertha” ot left is used for
high-altitude or long distanca phetos.
Bolow, studying photegrophic mop-
ping with aerial eamera at Pensacola
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Every carrier hos its own crow of comeromen. Hers a movie man on the “island™ films the takeoff of a plane

sessed were contained in five filing cases.

During the last three prewar months, a
program was rushed through under the
direction of Captain C. T, Durgin and a

group of officers in the Photographic See-
ined

tion of the Bureau of Aeronautics,
ith excepiional vis

photographic officers began to place cam-
eras and cameramen on combat ships of all
types. Previously there
had been photographic
units only on the battle-
ships, aircraft carriers,
and principal tenders, but
it was early realized that
a seven seas war could
not be depicted photo-
graphically by units that,
as a rule, traveled togeth-
er, leaving a great many
places and ships without
either photographers or
photographic equipment.

Laboratories were set
up in Naval Air Stations
in the West Indies, Alas-
ka, Hawaii, Philippine
Islands, Iceland, New-
foundland, Bermuda, Ca-
At a Califernia noval air sta-
tion a saoilor grinds oway from

a platferm mounted on a truck
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nal Zone, as well as the scores of Naval
Ajr Stations and Naval Training Stations
throughout the continental United States.
Mobile units were added.

Photographic volume was stepped up
until the é}iﬁm of Public Relations alone
handles about 1,000 photographs a day and
this only a fraction of the navy's photo-
graphic traffic. Most photography in the
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This big mapping camera is thool-
ing sarthward from a “Cotalina”

Mavy is still for its techni-
cal services, and only a
fraction of these photo-
graphs are either releas-
able or of any interest to
the public as a whaole,
Photography is now used
for training, publicity, his-
torical record, identifica-
tion, entertainment, repro-
duction, recruiting, map-
ping, ochservation, spotting,
reconnaissance, analysis,
and phototriangulation.
Its technical uses include

X-ray, high speed flash, microphotogra-
phy, photomicrography, detection, gamma-

ray, and cartography.

These are the actual types of photogra-
phy emploved by the navy today: Aerial,

ground, color, lantern slides,
slide flms, portrait, wet plate
negative, dry plate negative,
transparencies, animation,
photostats, stereopairs, re-
versal process, multilith, lith-
ograph, blue printing, brown
printing, off-set, X-ray, infra-
red, ultraviolet, and spark
flash-stroboscopie.
Photography is used in the
navy not only to acquaint the
public with what the navy is
doing, but it is also used to
record fleet maneuvers for
tactical studies, to capture the
flight of projectiles, and their
ability to penetrate armor
plate, to make photographic
records in color or medical
research work, to provide
progress records of the con-
struction of ships and wards
and docks, and even to record
the movement of the stars for
the WNaval Observatory that
gives all of us our official time.
Compiling a day-by-day
permanent record of tactics
and training, photography is
continually reaching new di-
mensions. The camera—still
and motion—records test
flights and accurately shows
mistakes and possibilities for
improvement in the operation
of navy planes. It is invalu-

able in tactical work, allowing officers an
opportunity to study in minute detail the

actual operations of maneuvers and real

engagements, In addition, photography
long has been known for its value in re-

Her guns still peinting defiantly skyward, the U.5.5. Yorktown hos come to the end of its gallant cruise
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This 50-power spygloss of Germon make, with comera oHochment for making photographs ot great dis-
tances, wos confiscoted from o Joponese alien in Hawaii ofter Pearl Harbor. Now it's on watch for Japs

connaissance and it is rapidly becoming
one of the most highly desired mediums for
the training of personnel. Today U. S.
Navy photographers are scattered all over
the earth, compiling a day-by-day record
of operations, training and battle heroism.

One interesting angle is the use of slow-
motion movie cameras to solve some of the
mysteries of the operations aboard aircraft
carriers, which are not only comparatively
new, as navies go, but include continuous
innovations that increase efficiency. Many
of these operations, such as those dealing
with the takeoff and landing of planes, oc-
cur at a speed too high for the eye to reg-
ister, The slow-motion camera became
the detective which ferreted out the me-
chanical secrets. It is safe
to say that the precision
now attained in Navy
carrier work could not
have reached the highly
efficient stage it now en-
joys without benefit of
these pictures.

The photographers
who operate these com-
plicated motion picture
cameras have become so
proficient in diagnosing
the qualities of an air-

scraft landing that it has
become an axiom in ear-
rier operations that if a
pilot, in making his ap-

Drying a@erial comera film in 5
auvtematic driers, Naval School !' 5
of Photography, Pensacola, Fla. | =
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proach to a landing, sees the motion pic-
ture operator start grinding out film, he
had better prepare for a crash landing.

Modern warfare has brought a radical
change in photographie reconnaissance.
Multiple cameras are now installed, for
both vertical and oblique photography, in
fast-moving fighter aircraft which are
stripped of everything except gasoline and
cameras and can outfly any other plane in
the air. The pilot is usually the photogra-
pher. Exposures desired are pre-set on the
ground and the pilot, by remote control,
takes the exposures with electrically oper-
ated cameras. Altitudes flown are gener-
ally 25,000 to 35,000 feet.

(Continued to page 156)




Record Disk Made of Glass
Saves Critical Material
T ) LSO

Recording disk mode with gloss base is transparent

Recording disks for home or studio use
are being manufactured of a transparent
glazs base, developed to replace the con-
ventional type of disk formerly made of
materials now restricted because of the
war. Manufacturers assert the glass disks
provide high-fidelity reproduction, and
declare the smooth surface of the new disk
provides the lowest “seratch level.”

Pressure Clip Keeps Blade Flat

While It Is Being Honed /7 5 §

Cutting edges of a safety razor blade are
kept at a constant pressure against the

a
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honing stone by a metal clip lapped around
both ends of the stone and curved to follow
the curve of the stone itself. To sharpen,
a blade is inserted endwise under the pres-
sure clip, held at the end by the thumb
and forefinger, and stroked back and forth
in a straight line. The clip slides over the
end of the honing stone to permit cleaning
of the stone.

“Pliers’”’ Free Corroded Cables
Frozen to Battery Post

Badly corroded ba‘t'tery_'%fég'liﬁéﬁ :ﬁlgbﬂ

removed with a tool operated like a pair

Pressure lifts corroded terminol from battery post

of pliers. Pressure on the handles exerts
power to lift any type of terminal straight
up. The tool is especially handy where
battery posts are not easily accessible for
applving leverage by ordinary tools.

Beverage Mixer Keeps Ice Apart
And Pours Undilutedﬁ[)]g?nk
s in a

When iced beverages are
mixer and allowed to stand, the last glass-
ful to be poured often is so diluted by the
melting ice that it is unpalatable. A shaker

patented by Charles T bs of New
Providence Towns ni
‘mﬁrﬂﬂrﬂlﬁﬁﬁﬁ&z

iy
means of a parfifion
in the mixer. Ingredients and ice are shak-
en together, but then the partition, or sep-
tum, separates the ice from the beverage,
permitting the ice to melt and keep the
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Clip k{:ﬂ(: eonstant huijing pressure on razor blade drink cool, but preventing dilution.
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Shells R1c0chet Off Water to Hit Nazi Bomber

BOUNCING SHELLS
HIT UNDERSIDE OF PLANE

Bullets bounce off the sea (top} to rip fuseloge of o Norzi plane; below,

Low-flying German bombers that attack
ships in convoy are met with a stream of
tracer bullets that appear to come out of
the sea. When a diving Heinkel or Junkers
comes in skimming the white caps to avoid
antiaireraft fire, it is given a surprise re-
ception by British gunners. Oerlikon guns
are so ranged that the shells ricochet off
the water and strike up into fuselage and
cockpit. An innovation used by the Ger-
mans in their attacks on merchant vessels

JUNE, 1943

i

clrclmg rnrpedn u:ed b"r Germuns.

Bird —

iz the “cireling tin fish." Turpednes are
dropped from a high altitude and set to
travel in circles which become smaller and
smaller. Great skill is required in the
launching so they do not circle short or
beyond the targets. The wind carries many
of them miles away from the convoy.

[ To produce enough gunpowder to fire a
rifle bullet, about two ounces of alechol are
required.
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HEN a Hellywood movie
director wants to inject
a little humor in & picture he
is apt to phone the Twiford
brothers.

“Curley,” he may say, “how
about a shot that shows a
raven flying up to a mantel-
piece, picking up a key and
delivering it to a monkey on
the floor, and then have the
monkey unlock a eage full of
chipmunks?"

"Sure,” Curley Twiford re-
sponds, “Jimmie the Raven
and Junior the Monkey can
do an easy scene like that.
And if you like, T'll bring
along a couple of de-odorized
skunks to play around on the
floor.”

Jimmie the Raven seems al-
most human when you watch
him pick things up“on com-
mand and place them where
yvou wish. He puts a cigarette
in your mouth, eombs your
hair with a comb held in his
bealk, wears suits, and some=
times is made up with ar-
rangements of feathers to re-
gemble an outlandish tropical
bird. Junior the Monkey is
just as clever. He carries ob-
jects and gives them to you on
gommand, rides other ani-
]:nzll_\:, and even i'll'!l.]_'H-l train
other animals for their motion
picture parts.

Aladdin of the Gay Lion Farm (top)
was trained to walk on overhead co-
bles for the movies. David Twifard's
monkey “Junior” reaches for fruit
in glove. Threod confrols movements
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Training animal actors for
the movies is one of the
waorld's oddest occupations.
An animal man never knows,
when he gets a call, what new
gtunt his animals are to be
| asked to do. Sometimes days
can be spent in rehearsal:
other times a trainer must ex-
temporize a way to get an ani-

i mal to perform at a moment's
notice.

Curley and David Twiford,

ho specialize in “motion pic-
ture trained wild life” will
provide anything from buz-
zards and bullfrogs to howl-
ing wolves for the studios
They start out by winning the

confidence and affection of
their animals as the first step
in getling them to perform,
Some animals can be trained
to do what is wanted, others
must be tricked into doing it
by working on ‘their natural
instincts,

For instance, they cen re-
hearse a skunk or fox to fol-
low a certain path in front of
the camera because these an-
imals are creatures of hahit,
But they can't train a vulture
to fly always in a desired di-
rection in front of the camera,
So the Twifords trick the vul-
fure into doing what they
want by placing another vul-
ture out of camera range at
the spot toward which they
want the “acting” vulture to
fly. Naturally the bird in front
of the camera flies over to join
its companion when it is re-

A skunk is made te hide under chair
by attracting it with animal scont
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Curley Twiford rehearses his
wolf to howl on a silent signal
by hand for the sound movies

Rehearsing a twenty-pound so-
gle to rest on troiner's bore arm
witheut taking a pound of flosh




leased, giving the cameraman the
exact shot he wanted.

You can train a monkey to open
a pocketbook simply by letting
him imitate the way you open a
pocketbook, but you can't train an
owl to face always in the direction
vou wish, for picture purposes.
Here again the Twifords use a
trick to make the owl respond.
Out of camera range they turn the
breeze of an electric fan toward
the owl Like most other birds,
the owl instinetively faces into the
wind.

Simple little things like that are
often the basis of a difficult effect.

i &; F
il

Teaching a squirrel te hold up
its head and tail ot the “alert™
when cffstage command is given

*Jimmie the Raven,” an intelli-
gent actor, places a cigorette
in trainer Curley Twiford's lips

Ronnie Renfre, movie deg train=-
er, with "Daisy” ond his five
trained pups awaiting their cue
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When R.E.O. was filming
the “Cat People” the di-
rector wanted to show
that the human heroine
had a eatlike nature that
animals instinctively rec-
ognized. A sequence was
planned in which the
heroine enters a pet shop
and at once all the ani-
mals in the shop become
excited and alarmed,
guieting down at once as
soon as the actress left
again. How to get all the
animals excited at just the
right time was a problem
that was solved by plac-
ing a duplicate set of ani-
mals alongside the =et,
out of camera range. The
off-stage animals were in
hooded cages and these
hoods were removed and
the animals were stirred
up at the moment the
heroine entered the shop.
Naturally, the animals in
front of the camera re-
acted too, and they didn't
quiet down until the off-
stage animals were hood-
ed again at the time the
actress left the shop.
Most people who own
parrots are proud of their
pets’ vocabularies: vet
David Twiford has a par-
rot that has never talked,
but is far more wvaluable
than the average pet.
This is because a talking
parrot is apt to speak out
of turn while a sound pic-
ture is being made, an ex-
pensive mistake that his
mute bird never makes,
Another of the Twiford
feathered stars is Wilbur
the Falecon, who stays
steady on your arm until
you wish him to fly, and
then takes off in the right
direction. The secret here
ig that the bird flies off
when you drop your arm
a little, and he heads to-
ward his box where he
knows some food is wait-
ing. Big eagles are more
difficult to train, vet one
is so tame that it will rest
on an actor's bare arm
without digging its talons
into the Hesl? On location,
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Photo from Riongling Bros. & Barnum and Bailey
These cats were trained to roll their hoop, walking opposite directions

Charles Goy with one of his movie lions wolking cobles in playful mood




Roven, dog and squirrel rehearse with Curley Twiford for a mevie scens

small bells are tied under the eagle's wings
so that it may be located by the sound of
the bells if it flies to some nearby trees in-
stead of returning to its cage. One spec-
tacular picture showed a closeup of an
eagle, high in the air, carrying a lamb to
its nest. The aerial shot was made from one
of the Goodyear blimps while the eagle
was flving alongside, holding a rubber
lamb in its talons.

No studio likes to chance having one of
its human stars hurt or bitten by animals,
so the Twifords use gentle specimens. Even

Still bottle bobies, thess two
lion cubs on the Goy Lion Farm
get an early start on their co-
reer os stars in Hellyweod films

Looks like this owl has devel-
oped a bod cold. Twiford is
teaching the bird to pick vp a
cloth rag while cameras grind
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bees that the Twifords
deliver to a studio won't
sting. Onece a studio
called for 10,000 big ants
that were to crawl over
an actor’s face in a “bur-
ied alive” sequence and
the Twifords not only de-
livered the ants on sched-
ule but guaranteed that
they wouldn't bite. It was
a sure bet, because the
honey they smeared over
the actor's face to attract
the ants also kept the in-
sects in a happy, stingless
frame of mind.

Aside from the animal
stars they own, the Twi-
fords keep a list of other
animals, birds, and fish
owned by local people
that they can rent for mo-
tion picture work. When
a studio calls for some wild animals that
aren't on the list the Twifords usually can
capture a few specimens. They know
where to go in the mountains for wild lynx,
they know what parts of the desert will
yvield kangaroo rats and snakes, and they
know where to hunt skunks, taking along
blankets to capture them without scaring
the skunks into releasing their odor. They
catch most small animals in box traps. Sea
gulls are difficult birds to capture because
they won't enter a trap or cage. So when
a dozen or so are needed as atmosphere in
a marine picture, David Twiford makes up
some special snares of sponge rubber that

POPULAR MECHANICS



fasten over the hard part of the gull's bill
without harming it. A permit from the
state is necessary before gulls can be taken
and the birds must be returned to their

lace of capture and released, after they
ﬁaue done their movie parts.

There are upwards of a dozen animal
trainers who make their headquarters in
Hollywood, some of whom possess menag-
eries of circus size. Charles Gay of Gay's
Lion Farm can supply lions on demand.
Most lions are too dangerous to act with
strangers, and too much time can’t be spent
to train a lion to perform a stunt that lasts
just a few seconds on the sereen. So the
trainers take advantage of the lion's desire
to return to his cage, when he finds himself
in strange surroundings. When a director
wants to show a rider leaping from his
horse in the nick of time to escape a lion
that has sprung from a tree, the scene is
rehearsed a couple of times with a dummy
wooden horse. A runway of invisible wires
is placed in the tree and the lion's cage is
placed just beyond the dummy horse, out
of camera range. When the lion is released
in the invisible runway he naturally leaps
down to the horse, using it as a stepping
stone to reach his eage. When the scene is
played for the camera the lion pays no at-
tention to the rider who has just leaped
from the horse in obvious terror, but the
effect on the sereen is one of nip and tuck
action.

Some animal actors command high sal-
aries, Daisy and her quintuplets, the dogs
that appear in some of Hollywood's com-
edies, are insured for $50,000. Actually,
Daisy is a male but was given the feminine
name by Baby Dumpling of comie strip and
motion picture fame, Ronnie Renfro, own-
er and trainer of the dogs, originally paid
£3.00 for Daisy but since then she, or he,
has become so valuable that Renfro was
glad to pay $500 for a double for the dog.

Plastic Tube Insulates Wire
And Carries Identity Tag V3

| Tedinﬁs;? sm'tirg
of wires to make
sure the proper
one is attached to
the proper termi-
nal is avoided by
marking identify-
ing letters or
numhers on ex-
truded plastic
tubing, which also
Serves as an insu-
lator. The marking is said to be resistant
to chemicals, water and oil.
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Electric Mouse Winks Eye
To Tell If Line Is Straight
; 77 X

,..-"’ F

Electric line-marker below replaces both teols above

Draftsmen working on a lofting table
may have to draw a straight line as long
as the loft itself. As a guide, a length of
piano wire is strung, and points marked
by pencil along the wire are later connect-
ed by drawing along a straightedge. To
locate the points without deflecting the
wire, the old method was to move a square
against the wire, peer through a magnify-
ing glass to assure that the square just
touched the wire, then mark the point.
With a battery-powered “electric mouse”
the points may be marked more quickly.
When the “mouse” is pushed against the
wire a flexible whisker closes a circuit and
lights a bulb. The “mouse” is then slowly
withdrawn until the lamp flickers, show-
ing that the guide wire is no longer pushed
out of true. At the spot where the light
flickers, the point is marked.

Fiber Container Resists Vermin

To replace melal cans as containers for
garbage, refuse, ashes, fruits and vegeta-
bles, there is a 20-gallon fihre receptacle
which is water-resistant, verminproof and
durably built. All seams are made with
heavy flat wire stitching to assure strength,
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GAS BAGS o~ PATROL

Five Mavy lighter-than-air eraft nestle in their hﬂu_ﬂ- u;hmte ;

3} 1 Th_DI"l‘ItIS E .Sj'l‘-msanr Jr'{}; Below, o submarine’s-eye view of a “K"” ship on sea-lane patral
/ —~ 4e Hoe drtles ---#‘Lff*-
] JXNDF‘JG a big Navy “K" ship /’ = A=

4 j=n't as e: asy as it looks., It
seems simple when you wateh the
blimp float gracefully down to the
landing mat. Actually a smooth
landing is a precise operation that
sometimes takes all the skill that
the airship commander possesses,
From a dozen different landing
procedures he must select the
method best suited to the existing
temperatures, the speed and gust-
iness of the wind, and the present
weight of his ship.

By the time he receives the ra-
dio message that the landing party
is ready for him he has already
tested the ship's weight by point-
ing it inlo the wind and idling the
engines, I the blimp is heavy it
sinks; if it is lizght it begins to as=
cend, He rumps air into the for-
ward or aft ballonet to assure gq:nd
elevator control, lets down the
retractable landing wheel, and
slowly flies down to the landing
cirele,

Sometimes he lands the ship on
its wheel and taxies up to the flag-
man; other times he “lands” in the | S
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air above the landing
party and drops the long
handling lines. Then,
after the ground crew
has slowed him down
and steadied him into the
wind, he uses his engines
to fly down 1o the ground.
Constantly he is on the
alert. Hot air above a
brown field over which
he must approach may
cause him to “fall
through.” If the helium
in the gas bag is hotter
than the air at the
ground, the airship may
try to rise out of the
hands of the ground
erew after it has landed.
A strong gust of wind
may turn the ship's nose
up or to one side at the
last moment. The airship
commander knows what
to do in any case.

Adrship operation is far
beyond the stage of fair
weather trials today.
Thanks to lighter-than-
air research that has
been quietly going for-
ward during the last
decade, the nonrigid air-
ships that the Navy is
using on coast patrol are
sturdy vessels of the air
that can do their job in
almost any kind of
weather. The blimps are
our best antisubmarine
weapon for the protec-
tion of both coastal ship-
ping and convoys. No
convoy has been suc-
cessfully attacked when
provided with blimp
protection.

The airships can drop
depth charges with un-
believable accuracy.
They can lie motionless
in the air or descend to
low altitude to study
suspicious objects at lei-
sure. They can rendez-
vous surface eraft or
shore-based airplanes to
the spot they are hover-
ing owver.

Some features of light-
er=-than-air operation
seem strange to those
who are more familiar
with airplanes, An air-
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One important member of the blimp's seven- or sight=man crew is the
novigater, seen obove os he leans from cor window to take drift sight

In the transparent plostic nose of the car sits the bombardier, his
glasses trained on the ocean, Beohind him are the pilot and co-pilat




Tough enough to ride out a fair storm, these “K™ ships
are checked thoroughly by hangar crows after avery tour

of duty. Abeve, men on mobile lodder inspect the rigging

On one of the blimp londing fields that dot our coasts
the ground crew hondles lines slowing o big gas bag te
a stop. The ships come right to earth on landing wheel

ship may have a dead weight of
many tons and yet its lifting gas
may balance it so delicately in the
atmosphere that one man can push
it up off the ground. Then the pi-
lot can speed up his engines and
fly off. But usually such a heavy
load is placed on board that it is
heavier than air and it must be
flown off the ground. That is,
when the airship commander has
a heavy load he taxies his airshi
across the landing mat at fu
speed and finally climbs off the
ground exactly like an airplane.
This maneuver allows the blimp
to get up into the air with a heav-
ier load of fuel and armament
than it could lift otherwise, Dur-
ing the takeoff the pilot must ap-
ply down elevator to prevent the
offset thrust of the propellers be-
low the bag from tipping the nose
up at such an angle that the tail
would strike the ground.

Operations in the air have com-
plications that an airplane pilot
never encounters. Sometimes the
airship commander flies up into a
stratum of air that is hotter than
is the air at the ground. In effect
this makes the ship heavier until
its gas can heat up and expand,
and the commander must apply
more speed and elevator control
to maintain his altitude., Again, if
his ship is heavily loaded he may
have to trim his elevators down-
ward to maintain level flight. If
his ship is light this same maneu-
ver would turn his nose toward
the ground.

An airship looks steady in the

36
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air yet it is not an easy aircraft to
fly. The pilot is constantly at
work, relying on his sense of feel
io anticipate the effects of each
gust in order to meet it with the
controls. He has no automatice
pilot to help him. Flying under a
cloud often reduces buovancy for
the time. Meanwhile, the ship
gradually becomes increasingly
light due to reduction of its fuel
load. Even a change of humidity
is reflected in the way the ship
handles and flies. Whenever the
airship encounters a new temper-
ature area there is for a time a
difference between the outside
temperature and the temperature
of the gas, and the “superheat”
thus created causes more work
for the pilot.

The men who go out on anti-
submarine patrol get little pleas-
ure cruising, Even in quiet
weather the job is an exhausting
one. Storms and gusty weather
are not hazardous but the crew
gets tossed around under the
swaying bag. Riding in the car in
rough air is almost as bad, they
say, as riding a destroyer through
heavy seas. Rain does not deter
operations though it adds weight
to the bag. Snow or ice result in
increased load and the blimp must
release ballast to compensate for
the weight. Our Navy blimps can
and do operate in weath-
er of zero visibility in
which heavier-than-air
craft are usually ground-
ed. They have been
known to take off in
dense fogs without mis-
hap. On occasion when
their station is fogged in
they have found their
way home by flying right
along above a highway,
turning off at the right
intersection to reach the
field, and dropping the
handling lines to an al-
most invisible crew below.

Qur modern blimps of
the “K" type are several
times the size of the fa-
miliar Goodyear lighter-
than-air ships that have
heen in operation for
yvears. The K" ships
Carry a crew ﬂf SEVEN Oor
eight men, not all of
whom may be on watch
at the same time. Inside
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High above the sub-infested Atlantic, watchers aboord a blimp
car constantly scan the sea with their glasses for the tell-tale
plume of & periscope or the shadow of a submerged U-beat

Portable mooring masts -
hove made the blimp in-
dopendent of the home
hongar. Hers a “K* ship

i moared for the night
U. & Mavy photos



the lightweight car are
bunks, a galley, and other
conveniences for the crew
members,

One favorite joke in the
lighter-than-air service
is about an early blimp
commander who took an
airplane pilot up for a
ride. The commander
climbed his blimp up
sharply away from the
field and then, with only
a few hundred feet of al-
titude under him, cut off
his engines. The airplane
pilot froze while he wait-
ed for the inevitable and
disastrous spin, until he
realized that the gas bag
above him was holding
them safely in the air.

Blimps ean ride out
heavy storms on the
ground as well as in the
air, With the nose at-

tached to the top of a

Above, a mechanic “walks the plonk”—a cotwalk that drops sturdy triangular moor-
fram the wall of the blimp car 'I"nr servicing engine in.ﬂi?hl. ing mast they weather-
Below, sailers ot the top of @ mooring mast make the ship fast vane behind the gt
riding back and forth on
the landing wheel. Be-
fore the present strong
masts were adopted a
blimp pilot sometimes
“flew™ his ship at the
mast during a bad wind-
storm. Though actually
on the ground, he kept his
propellers spinning at
cruising speed to help
lighten the strain on the
mast, just as the eaptain
of a surface ship may
steam ahead slowly dur-
ing a bad storm in an ex-
posed anchorage, to re-
duce the strain on his an-
chors and prevent them
from dragging Today
the Navy is completing a
number of major blimp
stations on each coast
and, in addition, is pro-
viding additional auxil-
iary landing areas where
the blimps may refuel
and take on relief crews.
The airships are setting

a remarkable record for
safety, vet one of the un-
solved mysteries of the
war concerns two lighter-
than-air men who tock
their small blimp out to
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Above, clamping expansion valve on back of helium
tank truck preporatery to gossing blimp., Right, an-
ememeter man (wind velocity) and flagman stand at
the center of the landing mat as a blimp approaches

sea one day last year on the weslern sea
frontier, The ship reported back to its
station by radio, then failed to answer ad-
ditional calls. At warious limes it was
sighted by surface craft and airplanes,
sometimes close to the water, sometlimes
high in the air.

Eventually it drifted ashore out of con-
trol and ecame to rest on a street. There
was no one on board. The bag was partly
deflated but the car was unscratched. All
the gear was in its normal place and the
radio receiver was on and operating. En-
gine ignition switches were turned on
though the engines had stopped. Even the

hats of the two missing men were lying
undisturbed in a rack. There seems to be
no reasonable explanation as to what could
have happened and to this day an answer
hasn't been found,

Boots Joined to Inflated Tubes Form Russian ‘Body Boats’

Wide stretches of water were no sure Red Army, Nazis on the Russiar?g'orﬁr és—"?
protection against forays by men of the

covered, because Soviet units equipped
with ingenious “hody
boats” might make a for-
ay at any time, Sappers,
especially, could ap-
proach by stealth, and
their presence might not
be known until after they
had set off their charges.
The “boats” consisted of
waist-high boots, at-
tached to an inflated tube,
and were propelled by
paddles about the size of
a table-tennis racket.

Fed soldier con earry his

rifie or other equipment be=
hind back an inflated tuba

d..é.;aj




Mirrors Time Speeders Over Measured /' Trap”
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COMSTRUCTION OF
SLOPE

Virginia officials have warned
all motorists that the common=-
wealth will be a 'l:-:l'mt"r] 11'.’-|5'r"I as
long as it is necessary to enforce
the 35-mile-an-hour wartime
speed limit, and the warming has
teeth, in the shape of low-cost
timing devices. Since “electric
eves” were unavailable, the Vir-
ginia State Police ytilized a device

eveloped by the Eno Foundation S Ll s .
ale University, cpshng ONLY  Observer views car's reflection in each scope, and by clocking
75 cents o make. With these, a s pregress across measured distance can determine its speed
trooper may time a speeding car
and flash a warning to a “catch” ear to ar= ginia), so that the observer can see the
rest the violator. The detector is an L- image of the vehicle as it passes each de-
shaped box containing a mirror set to split  tector, Stopwatch in hand, the observer
a rizht angle. One detector is set at each  snaps the car's elapzed time, and can tell its
end of a measured zone (176 feet in Vir- speed immediately from a prepared chart.

SPEED LIMITS
N FESIDENTIAL DISIRICT 25 |

Navy’s Amphibian Sailplane Carries 12 Men and Their Equipment

Answering the challenge of amphibious Southwest Pacih?‘e/ i?g new Navy develop-
warfare such as the Japs unleashed in the ment, a sailplane that is at home literally
on land, on the sea, and
in the air. The amphibi-
ous glider, unveiled at an
east eoast naval aireraft
factory, is capable of ear-
ryving a dozen men, fully
equipped. Boasting a 72-
foot wingspread, it is built
of molded wood and oth-
er noneritical materials,

Mavy treop glider s at heme
on land or sea or in the air

e
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COLLEGE

DmHsm-n use special
“seooters’” ot lu:khaad
Aireraft plant ond rall
around their work in odd
poses — always shoeless
Binrgonte. Eos 4
Right, chart shows four
principal shapes tought
industrinl design stu-
dents as fundamentals in
reaching finished design

Below, inspecting air-
plane wing type of roof
for prefobricoted home.
Model of finished sec-
tien it in the background

e A &
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'&?‘GU feel pretty smug when

YOUu compare your pres-
ent automobile or vacuum
cleaner with earlier models in
a museum, but do vou think
that even the mmost modern
machines and gadgets are
perfect?

Of course not. Two vears or
10 years from now the things
we use today will be badly out
of date. New models, better,
simpler, and more artistic will
be on the market.

Improving and redesigning
the things we use are parts of
the profession called indus-
trial design. This doesn’t sim-
ply mean dressing up a radio
set .in a futuristic cabinet or
“streamlining” an alarm
clock. Industrial designers
try to ereate ohjeects that are
more efficient in every way.

The fact is that at times all
of us are industrial designers.
Even such a simple thing as
putting blocks under a table
to raise it to a more efficient
height is an example of the
art. The war workers who
suggest improvements for
their tools or better ways to
build airplanes are practicing
industrial design. Employees
of Boeing Aireraft Company
have received nearly $6.000

for time- a labul-saving

vu e-;.-uflztxtﬂf



Design chonges aim of more efficient use. The perspective sketch
uted in oircroft plant, obove, is more eosily read than blueprint.
The table-top electrical cooking wnit (below) hos o separate oven

Avtomobile bumper balow was designed to absorb as well os deflect
the force of o blow, thuz protecting the car itself in o collision

ideas, some of which may be
patented.

Industrial competition has
reached a point at which man-
ufacturers must constantly
redesign their products to
perform more service, do
more things, or be desirable
in other ways. In the past a
manufacturer called in his
engineers to do the basic
work, then consulted a spe-
cialist in design to decide on
the final appearance. Com-
bining these two fields is the
purpose of a new school that
is part of the California Insti-
tute of Technology. Engineer-
ing knowledge is required so
that the students can work out
the practical mechanical de-
tails of the things they design.
In most cases they build mod-
els of their creations, with
drawings to show the techni-
cal details.

Students at Caltech's indus-
trial design section don’t start
out by -designing futuristic
homes and automobiles.
Whisk brooms or washing
machines are more down to
earth. First they have to de-
cide whether changes are de-
sirable in the objeet they are
studying and they learn this
by using the thing they are
studying. Under the direction
of Antonin Heythum, chair-
man of the section, one class
had the problem of preparing
an efficient plan for a kitchen.
This commonplace subject
was selected because it could
have universal application
and because many devices
used in a kitchen could be
improved.

No one can create a better
kitchen until he knows the
details of how a kitchen is
used, So the first thing on the
program was to visit and
study various types of kitch-
ens including those in trailers
and dining cars. Next, food
supplies were purchased and
properly stored on shelves
and in the refrigerator and
cooler. A dinner was pre-
pared, the table set, dinner
was served, dishes were
washed and the kitchen
cleaned. Details of all these
actions were analyzed, then

POPULAR MECHANICS



a kitchen arrangement
was designed that pro-
vided for a minimum use
of energy. This suggested
a small room. Heights
were selected that elimi-
nate unnecessary stoop-
ing and stretching, Es-
sential and most needed
supplies were placed close
to the working areas.

The general kitchen
layout was prepared as a
class project, then indi-
vidual students worked
out details, The student
in charge of refrigeration
found that the average
refrigerator could be of
smaller size if space were
provided for a cooler unit
as well. He placed the two
units side by side, utiliz-
ing the leakage of cold air
from the refrigerator to keep the cooler
space at low temperature,

The student in charge of cupboards de-
cided against storage areas that reach up
to the ceiling or down to the floor. Upper
and lower units were kept within comfort-
able reach. Open cupboard doors at head
height are a hazard, so roller blinds of a
smooth plastic material were provided in-
stead. Plastic rods were substituted for the
usual drawer handles, long enough so that
any of them may be used as towel
racks. A service table on wheels
was designed for use in preparing
and clearing the table, low enough
so that it may be rolled out of the
way under one of the kitchen table
units when not in use.

The stove was designed as a ta-
ble-top model with an oven that
may be installed independently at
a height that eliminates unneces-
sary stooping. The sink unit that
seemed to be the most practical has
two sections, one for washing
dishes with the adjoining one for
rinsing, For ease in dishwashing,

Designer’s own office desk has shelf spoces under its working surfoces

steady stream or a spray may be obtained
by twisting the nozzle. All the engineering
details of these units were worked out.
Another example of how background is
necessary when preparing a design was
provided by a different problem., The ar-
chitectural design, including plan and
equipment, of a bookstore was desired.
First the class visited several bookstores
to absorb ideas that have proved practical
and also to ask the proprietors for im-

a water-regulating device was de-
sired that would allow simultane-
ous control of volume and temper-
ature. This was achieved by a vol-
ume lever and mixing wheel com-
bination that may be operated by
one hand. The faucet itself con-
taing an elastic hose that ean be
pulled out so that the water may
be directed at the dishes. Either a

Lightweight chair has tilting bock rest 1o
adjust automatically te posture of sitter

JUNE, 1043
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Plastic holders for book matches are cast six ot o
time. This half-dozen have not yet been separated

provements that might have occurred to
them, Then an arbitrary localion was
chosen, on one side of a cerfain street in
a certain community. Traffic flow, the
class of trade, and shopping cusioms of
the area had to be studied. Ordinances
covering the use of the store area were
consulted. Not until then were the stu-
dents really prepared for the problem.

Other ideas that have been developed
by the design section include a lighi-
weight corner lavatory for air liners, us-
ing pushbutton controls for water. A door
handle that unlocks the door when you
push it down instead of twisting it was
devised by one student, while another
developed an airplane wing tvpe of roof,
skin stressed, for use in building prefab-
ricated homes.

Students also have designed an auto-
mobile bumper that protecls the car hy
deflecting as well as absorbing the force
of a blow. They have worked out the de-
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tails of an improved electrie food warmer,
have studied various desirable shapes for
glass pitchers and other utensils from
which liquids are poured, and have cre-
ated an inexpensive chair of modern de-
sign with a padded back rest that auto-
matically tilts itself to fit the contours of
the person using it. Street light reflector
shades that reflect all the light into the
street area without shining into adjacent
bedroom windows was another problem.

One of the first problems that the de-
sign section tackletf was that of designing
and building furniture for its own work-
ing quarters. Ordinary drafting tables
were too small and of the wrong height
for the work, so better ones were created
after working tests had been made.

Wartime living has its effect on the
curriculum and one recent research proj-
ect had to do with studying suitable ce-
ramic replacements for metallic objects.
One result of this is an improved design
of ceramic grate to take the place of the
usual cast iron grate used in fireplaces.
Sturdy enough to be practical and of a
simple three-piece de-
gign, the grate has a
curved fire basket that
may be tilted to throw
maximum heat.

Of course, graduates of
the school are not expect-

Lamp's plastic upright becomea: o
bookrest as lamp swings down

Wheel and lover control water's
heat and velume on model sink
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e:d to become leaders in every kim:} of d?- B&b? RldES Like a PHPGDEE

sign. Each who enters the profession will
specialize in some part of the field, yet the While Mother Shops - é G
all-around instruction that they receive in :) '
school teaches them fundamentals that ap- g
ply to all fields. Their studies include
courses in design techniques and design
trends, shop practice, use of nonmetallic
materials, materials and stresses, business
economics, social and buying psychology,
and cost analysis. To give them a wide
grasp of all the problems of design, thew
are asked 1o do research for such varied
problems as preparing displays that would
popularize an adegquately balanced diet
within the limits of the food rationing plan,
and to design displays that promote the
gale of war bonds. In some cases they pre-
pare advertisements that would help “sell”
the things they have designed.

The old saying is that the world is always
locking for a better mouse trap. Now in-
struction on how to go about designing a
better mouse trap has been put on a seci-
entific basis.

Water-Cooled Motor for Bike
Gives 70 Miles a Gallon

With the core of an auto huﬂr/ a‘F?d an
automobile oil pump, Donald Laverdiere
of Waterville, Me. water-cooled an out-
board motor for his™hicycle. He claims a

qpeed of nearly 30 nnlt'q an lmul and fu:i

Gasoline is rationed and baby buggies
are hard to get, but Jacob Karro of Arling-
ton, Va., solved his ‘wile's problemn of car- —

"f?nrg-th'e_baby while shopping by devising
a pack, carried by straps around his wilfe's
shoulders, in which his baby son is carried
in the traditional papoose style of Indian
mothers. The pack leaves the wife's hands
free to carry the groceries, and the baby
appears to enjoy the backwards ride.

“Silent Fireman” for Warplane

Borrowed From Electric Iroptz\ fz }ﬂ

Wartime duty of a little metal disk
might have controlled temperature in a
housewife’s electric iron is the protection
of warplanes from fire. These disks are

thermostats, about the size of a silver dol-
lar, being turned out by the thousands by #

Weatm house. When fire starts from tracer =
m%wmer erheated )
engine, the high temperature moves the ’ﬁﬁ-ﬂ.
bi-metal disk slightly, closing an electric
circuit which causes a light to flash on t.he

pilot's instrument board. At the signal, he
pulls the appropriate lever to release fire-
Outhoard moter's water jacket is from an auto heater  quenching carbon dioxide.
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kee “bombing planes are
striking deep into enemy ter-
ritory on half a dozen fronts
and returning safely to their
bases, even when unescorted
by fighter eraft.

Several factors are in-
volved, such as the skill and
resourcefulness of the pilots
and the sturdiness of those
big ships. But much of the
sucecess of the Flying For-
tresses when pitted against
German Messerschmitts and
Japanese Zeros must be
credited to the guick-think-
ing, fast-shooting gunners
aboard the bombers.

Certainly, it wasn't luck
that the gunners of Major

The gunner's office on a
Flying Foriress is always
opaen for business, ready
te deliver 50-caliber mos-
soges to Jap eor Mazi

Anothar “trigger man” in
the tail of the bomber
offers o doubla sting te
visiting enemy fighters

Here's an _inside lock at
ane of the gunners, show-
ing how his weapon ro-
wvolves to follow torget.
HNotice inter-office phone

Wheless' Fortress shot down
18 Zero fighters during that
famed raid on Jap bases in
the Philippines; nor luck in
dozens of other raids in which
the gunners of American
bombers have fought off en-
emy attackers and enabled
the pilots to bring their ships
safely home. Instead, these
successes can be attributed
ta the training and courage
of aerial sharpshooters.
Let's take a look at Uncle
Sam's largest Army Air
Forces Flexible Gunnery
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BOMBERS

School in Florida and find why
American fving gunners are
the world's best.

Right at the start, we discov-
er that the gunnery student is
a hand-picked man in every
sense. No matter how he en-
tered the service, he becomes a
gunner only by his own voli-
tinn—he must volunteer.

At the gunnery school, the
course of training occupies five

{Continued to page 148)

A deadly stream of fire awaits the fingertip touch of
this flying gunner, looking down sights of a Browning

Student gunner (below) must be able 1o put his machine
gun together blindfelded, to be ready for night fighting

Two oerial guanery stu-
dents (left) practice
rapid fire from “tele-
phone booth'” on range
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Jeep Rides a Boat "Side Sadgl%’;to Landing

-

é Straddling a small boat, jeep is ferried ashore on island in South Pacific ta be used for reconnaissance

(‘\\ In a new example of its rugged versatil- ger than itself. Though longer than the

':hé ity, the Army jeep has virtually gone am-  boat's beam, the jeep was neatly balanced
phibian. For a recent landing on an island on supports set across the gunwales, Ar-
near New Caledonia, where it"was subse-~ rived at the beach, the mechanical jack-
] v used Tor reconnaissance, the jeep of-all-trades was quickly unshipped and
was ferried ashore on a boat not much big=  sent on its scouting errand,

Mechanical Fingers Can Clean a Chicken in 10 Seconds

Even the pinfeathers are stripped
from fowl by a mechanical picker,
designed to facilitate the market-
ing of poultry as a substitute for
rationed meats. The machine, a re-
volving drum with mechanical fin-
gers, eliminates the time-consum-
ing job of picking feathers by hand,
and strips the birds clean in 10 sec-
onds, at an estimated cost of 2 to 4
cents a bird.

R.A.F.’s “Ticklish” Bomb

UQJU! jf.:rm:: a Inn:;n‘::ose?ié/ifg D‘?c

secrecy, the Royal Air Force has
disclosed its use of two devices that
mean headaches to Hitler and Hi-
rohito—one, a radio “eye” that can
spot an enemy vessel on the dark-
est night or in the thickest fog, the
other a delayed-action bomb that
explodes immediately if any at-
tempt is made to remove it before
the time it is set to go off. The radio
location device can detect the ap-
proach of planes or, installed on
warships, can discover the position
of surfaced submarines or other f
vessels, and plot their courses, Even pinfeathers are whirled oway on picker's revolving drum

_|| L ]
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By borrowing a tech-
nique from the ancient skill
of the potter, American in-
dustry is stepping up its
productmn of that most
formidable of modern
weapons, the giant aerial
bomh. Bomb casings are

“spun” in the United States

Steel Company plants

ich as ihe poller Uses

1is wheel to form clay. A
white-hot steel tube,
whirled at |J,Mufn ~.peed is

:;w%'

Glowing bomb casing above is shoped as a potter’s finger
shopes a vase. Below, carrying lugs are welded to caosings

One Man Installs Flymf, Fcrtress Wheel With Dnlb;} 5

Although the wheel as-
sembly for a Flying For-
tress weighs a quarter
ton, one man can readily
installit on the hub of the
landing gear because it
rolls into place on a dolly
provided: with elamps at
each end to hold the
wheel steady. The dolly
is about the same height
from the floor as the rack
on which such wheels are
stored. Several dollies,
mounted with wheels, are
towed to the final assem-
bly area at the Boeing
plant, and left near the
point of installation. A
workman trundles each
to its waiting hub.

{[Horses rest better—ac-
tually use up fewer cal-
ories—when standing
than when lying down,
metabolism tests show.

JUNE, 1943

guickly shaped into the nose and
main body of a bomb by a huge arm,
which swings into position to mold
the revolving tube, Other machines,
by the same method, shape the tail
portion of the bomb. Once shaped,
they are finished, threaded, fitted
with welded ecarrying lugs, painted
and shipped to loading plants on the
next leg of a journey that will elimax
in a plunge from one of our hig
bombers toward an enemy target.

Boamber wheel weighing @ quarter ten glides inte position on ene-man dolly
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OLD MAN RIVER

Excursionists crowd the decks of the sternwheeler “Golden Eogle.” Few of the picturesque old packets remain

By Roderick M. Grant

AY BACK when Old Man River was

a kid, his was a very gay and roman-
tie life. Plantation melodies hung over the
murky Mississippi as showboats paddled
up from New Orleans and palatial side-
wheelers floated the frontier gentry down
to that capital of the valley. Traveling
salesmen bringing calicoes and bonnets
and fruits of the civilized East rode the

packets into every river landing. Black
smoke and a whistle booming importantly
raised the cry “Steamboat 'round the
bend!” and farmers and merchants and
darkies ambled down to wateh the fabulous
J. M. White sidle into the dock, freighted
with 5,000 bales of cotton.

Old Man River is a gay blade no longer.
He has grown up and gone to work. What
the fancy little twin-screw tow-
Euaiés of 1943, ‘Eltt]ﬁ their air
eonditioning an eir purring
Diesels, lack in glamor they
make up in hard work.

Almost unnoticed in the tur-
moil of war, river and canal traf-
fic in the United States has
climbed past the 100,000,000-ton
mark. It had already grown to
gigantic stature before the war,
for in 1940 the Allegheny and
Monongahela alone floated 33,-
488,641 tons of cargo and the
Ohio 30 million more—their total
matching the shipping of Suez
and Panama canals combined.
The premier river port, Pitts-
burgh, had risen to a place sec-
Frem the roomy, comfertable pilothouse
of @ Union Barge Line towheat the pi-

lat watches over his string of barges
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Captain of "Williom Penn’ arranges tem-

plates te plan best distribution of barges
Dravo Corp. photo

ond to New York alone in water-
borne tonnage. Ugly, unspectac-
ular, squat barges with ravenous
appetites for cargo ply up and
down from Minneapolis and Pitts-
burgh to the Gulf, from Corpus
Christi by intracoastal canals to
Florida, and up the protected wa-
terways hidden behind the coastal
dunes from Miami to Trenton.

Beside the barges, an ocean
freighter seems a puny thing,
From a hilltop along the scalloped
Ohio vou can watch a toylike tow-
boat shouldering (towboats never
tow) a 15,000-ton “train” of barges
against the current, Single barges
run up to 280 feet long—nearly
the span of a football field. Welded
hopper barges carry as much as
1,000 tons of coal, and fleets of
tankers laden with 6,000 to more
than 9,000 barrels of gasoline and
oil are right now climbing the
steps of the Ohio to feed a fuel-
hungry east. A towboat and its
brood of barges sometimes
stretches beyvond 900 feet, a feat in
power and navigation that would
stagger the shoal-dodging pilots
of Mark Twain's gilded era.

One unpretentious but muscular

Notice two “missing links" on map of wa-
torways that cirele eastern states. Below,
a Seceny-Vacuum tewbheat hurries upstream
with @ big lood of gnmlma for the east

e ———
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Prewar souven 3-deck automobile car-
rier. In one trip 1,020 cars worth 51,000,
000 were carried. "Commercial Barge Lines
plens te resume this service &

arteries began to “harden.” Pack-
ets were sunk and burned, rail-
roads strode west at quickening

ace, the pulse of waterway traf-

¢ slowed. By 1917 Old Man River
could complain of almost total
abandonment. Only a handful of
showhboats and excursion steam-
ers and a trickle of barge lines
remained.

Then Uncle Sam began taking
an increasingly paternal interest
in his ready-made water high=-
ways—partly for the sake of de-
pendable internal freight chan-
nels, partly for flood eontrel. The
Ohio that would alternately spill
over and run off too dry for ship-
ping was reformed by dams into
a series of 46 navigable pools

o stepping down 429 feet from
. Pittsburgh to Cairo. The Kana-
a'\‘E«'ha and other tributaries were
similarly harnessed. U. 5. Engi-
neers ironed out the wrinkles of
the lower Mississippi by a series
of cutoffs that shortened the route
by 150 miles, a day's travel by

Left, dropping the “lead line” to toke
soundings. Below, view from behind rub-
ber-fendered towing knees of Pure Oil
\‘nj. “#Anker L. Christy” in Chicage river

towboat—a $295,000 powerhouse
—not long ago shoved uphill to
Pittsburgh a 3,200,000-gallon car-
go of gasoline, eguivalent to 320
railway tank cars,

A hundred years ago the rivers
of the great central valley were
the arteries of a young nation, pul-
sating with the floating “covered
wagons' that brought life to the
frontier. Fulton’s Clermont was
only four years old when the first
Ohio River steamer, the New Or-
leans, was launched in 1811, But
in those early decades traffic sel-
dom moved upstream. Furs and
cotton and other freight floated
down on barges and rafts that
were broken up for planking at
New Orleans. Pilots steered them
with poles, =
With the Civil War, the river
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barge. Channels were deepened,
charted and lined with targets and
buoys which are tended by the
Coast Guard. There are over 2,600
lights and 5,000 buoys to be shift-
ed with every shift of the eapri-
cious riverbed. Just now the TVA
is finishing construction of a navi-
gation channel in the Tennessee
River which will make it a nine-
foot deep waterway 650 miles
from Paducah to the headwaters
at Knoxville. Altogether the
United States maintains around
16,000 miles of navigable water-
ways, 6,000 miles being deep chan-
nels from Minneapolis and Chi-
cago and Pittsburgh to the Gulf
and from the Texas sulphur and
oil fields to Florida. Ice breakers
can keep these main highways
open throughout the year.

There are two missing links in
the system which, when complet-
ed, would permit a tow of barges
to circle the eastern states by way
of the intracoastal Gulf ecanals,
across Florida, up the Atlantie
canal to Trenton and New York,
by way of the New York canal
system to the Great Lakes and
Chicago, then down the Illinois
and Mississippi to the starting
point. These links are the eross-
Florida eanal recently authorized
by Congress, and the Trenton-
New York canal still under con-
gideration. When these are open,
no submarine can touch a tow of
oil from Texas to New York,
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Building a mﬂcl-eup Uf the Kort nozzle'for a river towbeat” The

nozzle increases push by confralling flow of water to screws

View of towboat above shows how Kort nozzle encircles pro-
pellers. Below, loading ears on @ Commaercial Barge Line 3-decker

23
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On this beard Union Barge Lines keeps track of its fleet of towhoats,
ﬂr—'a:%a_rﬁ “awaiting pickup at various landings

size of their |

The war has played unkind tricks on the
barge lines. Formerly the bulk of the
freight moved downstream—cotton, steel,
grain from the upper Mississippi. Upstream
movement was light. War reversed this.
Traffic to the ports dwindled, particularly
manufactured steel products and export
grain, Sulphur and petroleum is moving
north in tremendous quantities. Instead of
45 percent of the tonnage going north, now
85 percent or more travels against the cur-
rent, only 15 percent goes south,

Barges antF towboats are in great de-
mand. There are about 500 companies op=
erating 5,000 barges and 800 towboats on
Mississippi valley waterways. The
government itself operates—usu-
ally at a loss—the Federal Barge
Lines, with about 25 towboats and
350 barges. Steel and coal and oil
companies have their own barge
systems. There are several big
carriers, such as Union Barge
Lines of Pittsburgh, which has a
fleet of more than 120 barges with
a capacity equal to 3,100 freight

AN e

Among the vietims of this
sudden conversion for war
were the bulk of a small fleet
of triple-decked automobile
carriers whose brief day of
bliss was interrupted by the
demise of the automobile
business. Commercial Barge
Lines of Evansville, Ind., had
started in 1935 to carry 24
automobiles on the roof of a
loaded barge. Then super-
structures were added, and
finally outrigger wings, until
the barge—on top of its nor-
mal cargo—could carry 190
automobiles. More barges
were added, a towhoat was
built with a skyscraping pi-
lot house whose floor was 24
feet above the water level so
the skipper could see over
his skyscraping load of ears,
and in one trip the tow
pushed 1,020 automobiles—a
million dollar cargo—plus a loaded freight
barge. The cars were loaded at Ohio river
ports for Mississippi and Gulf ports and for
Guntersville, Ala., southernmost port on
the Tennessee. Most of those unique auto
carriers are now oil tankers. Commercial
Barge Lines has other work to do while
awaiting the rebirth of the horseless buggy.

Chiefly it is the coal traffic that gives
Pittsburgh its preeminence in waterborne
tonnage. Coal comes down the Mononga-
hela and Allegheny to feed Pittsburgh steel
furnaces; the Monongahela has the densest
river traffic in the world, floating 25,677,604

(Continued to page 152}

cars. Now that the east has devel-
oped its acute thirst for oil, many
hopper and covered barges are
being converted into tankers to
float oil to Pittsburgh for trans-
shipment by rail eastward. In ad-
dition some thousand tugs and
towboats and barges are being
built to haul 100,000 barrels of oil
daily to the Atlantic seaboard,

Pilothouse of the “Anker L. Christy” re-

tracts inte deck to poss under bridges
Pure Qi Co. photo
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Sowet “Battleshp of the Rails” Defies Enemy
loermer _ #or- [0 gl =0t

Soviet land battleship, with cannen bristling in turrets of armored cars, has quarters for crew and gunners

Russia's contribution to armored war- even to protection for its driving mecha-
fare has included an impressive use of nism. Self-contained, the armored train
armored trains, angular, wheeled fortresses “Soviet Armenia,” built with funds col-
surmounted by gun turrets and sheathed lemmlpgmhw
in steel. Gun cars both precede and follow ublic, is termed the nearest thing

the locomotive, which is also steelelad, and battleship” that exists,

Magnet Mounted on a ‘Buggy’ Recovers Industrial Scrap _

Built from “odds and ends,” a self-pow-  doing the work of six men in gatheriné?:—.lp
ered magnetic scrap picker constructed by  serap in the company’s railroad yards. In
the Timken Roller Bearing Cu!‘nl)t‘ﬂ_}_«" is  two hours it does the work the six men

TR ol AP required 24 hours to ac-
i MWWW@ complish. Mounted on an
L W ~ ingot buggy, it is powered
by a Hercules, Ford V-8
Diesgel replacement en-
gine that drives a 230-
volt d.c. generator, which
in turn supplies power for
the magnet and the elec-
tric motor drive. The 39-
inch magnet can hft 900
pounds of heavy scrap or
300 pounds of turnings
per load, and travels on a
12-foot boom. The scrap
is deposited in a box on
the front of the picker
that holds about 1,200
pounds,

[ After a million miles of
gervice, inspection of the
Union Pacific’s stream-
liner “City of Los An-
geles” revealed the

: crankpins had worn down
Magnetic scrap picker built from odds and ends does work of six men  only 001 inch,
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E SODA POP
K Me RESCUE

Life raft is outematically ejected from top of fuseloge and
infloted with carbon diexide os plane hits water. Balow, it
takes about 30 seconds to snuff cut gasoline fire this way
Walter Kidde & Co. photos

,G.FLS killed a lot of people in the
last great war, but this time it
is being used to save lives of fight-
ing men in the air, on the sea, be-
neath the waves and on the land.

The gas which is playing the he-
roic role is carbon dioxide, which
vou exhale every time you breathe,
which tickles your nose when you
drink soda pop, which makes gin-
ger ale fizz and makez bread rize,
It is a by-product of fermentation,
It is released from the air by com-
bustion. It can be produced in yvour
kitchen by dropping vinegar on
baking soda. It is found in famous
spring waters all over the world.
It gushes out of dry wells. Most of
the carbon dioxide used in the war
is extracted from coke oven gases.

One reason it is so valuable to
our war effort is that it can easily
be compressed so that when re-
leased it expands 450 times its vol-
ume. This makes it useful to inflate

POPULAER MECHANICS
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Overlooded with 9 men, this raft
—tha kind that soved Eddie
Rickenbacker—is still buoyant

life belts, life rafts, rub-
ber boats, pontoons and
flotation bags which will
support men or airplanes
in or on water. The pres=
sure factor also has pro-
vided one of its newest
uses and a foot-long steel
jug of COz can exert a
kick up to 15,000 pounds
when piped into a crip-
pled hydraulic system on
a plane. Among its regu-
lar pressure jobs is to
open bomb doors and
foree down landing gears.

Since it is heavier than
air and disperses quickly,
it has another important
wartime function, quenching of fire. The
normal content of oxygen in the air is 21
percent. Gasoline, which makes an ex-
tremely hot fire, needs 16 percent oxygen
to burn. The release of a small quantity of
carbon dioxide under pressure quickly cuts
the oxygen percentage down one third and
the fire is smothered.

In solid form as “Dry Ice” it is doing the

v 77
e N -

i
!

4 )

same refrigerating job for our fighting
forces it has been doing for the familiar
ice cream vendor.

Az a life saver, carbon dioxide has put
forth its best efforts and most spectacular
accomplishments in the inflating of life
belis and “balloon boats.” Thousands have
been saved by the “Mae West” jacket types
of life preservers, which serve as sweaters

Temporary ponton bridge of rubber rafts filled with corbon dioxide gos carries armored cars across a stream

b Fol b ¥

U. 8. Blgnal Corps photo

JUNE, 1943
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Waterwings filled with “soda pop"” emerge from the wings as the plane strikes the sea and

.~

keep it from sinking. They are not used in wor lest the floating plone fall inte enemy hands

and can be inflated by pulling a cord, and
the belt types which are usually inflated
by squeezing two cigarlike cartridges con-
taining CO:. Some of the latter type also
have a hose, through which they can be
reinflated by mouth. So compact and light

58

are these belts and vests that soldiers often
wear them in jungles where they ford
streams and cross swamps.

Tremendous strides have been taken in
the development of rubber craft because
of the efficiency of carbon dioxide. When
a modern warplane crashes at sea,
thanks to these mighty midget
bottles of COs, a door opens auto-
matically and a rubber boat pops
out already equipped and inflated.
Water, entering the fuselage,
touches off the mechanism. Or,
when an aviator bales out over
water, he carries a flat package
about the dimensions of a brief
case, The twist of a valve on the
CO:2 eylinder in the parcel causes
it to puff up into a rubber boat,
ready for occupancy by the time
his parachute has lowered him
into the water,

Shipboard life rafts, assault
boats, rescue rafts dropped from
planes, even rubber barges used
especially by the marines to haul
equipment and supplies, employ
the tiny portable powerhouses
made possible by carbon dioxide.
This gas serves for emergency in-
flation of huge pontons supporting
temporary bridges erected in a
jiffy by U. S. Army Engineers.

Another novel use is inflation of

Spherical flolation bag used in an Ameri-

can bomber in cose of crash landing at sea
OWTI phota
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huge rubber tubes and balls which
keep a land plane floating if foreed
down at sea. This feature was de-
veloped for army planes before the
war, but was abandoned bhecause
it is better to let a fighting plane
sink than to keep it floating for the
enemy to pick up and examine for
secret equipment. But it is widely
used on ecargo and ferry planes to
keep them afloat long enough for
the crews and passengers to es-
cape with rubber boats and life
preservers,

Its fire quenching value has
saved lives in unexpected ways
aboard warplanes. The obvious
use is to put out flames, particu-
larly around engines while flying
in the air or while being serviced
on the ground. But someone
thought up a clever scheme after
many planes were blown up when
an incendiary bullet struck an
empty gasoline tank, Because of
the gas remaining, an empty tank
is more likely to blow up than a
full one. Gasoline burns quickly
enough, but gasoline vapor mixed
with air is as explosive as TNT, if
not more so. The unknown hero
who suggested that empty tanks
be flooded with carbon dioxide
kept a lot of "em flying who would
have been dead long ago.

Since airplanes are well sealed
against drafts, when gasoline
fumes accumulate they are liter-
ally huge bombs waiting for a
spark or a blazing bullet to set
them off, This inert, nontoxie soda
pop gas is used to chase lurking
gasoline fumes from pockets in
which they wait for the touch-off.

Ships, particularly tankers, have

JUNE, 1943

The raft at top, carried as o teat
pack, is inflated with carbon di-
oxide as flicr parachutes inte sea

The sketch shows carbon dioxide
piping arrangement used to fight
fires an a U. 5. Novy patrol beat

At loft, inserting a new carbon
dioxide cartridge into one of the
Neavy's self-inflating life belts
U. 5. Mavr photo
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Gun erews and two 27-millimeter guns ride across o river on a rubber raft “blown wp” by “soda pop” cylinders

been saved by carbon dioxide set-ups ar-
ranged so that they can be activated by
hand, by heat or by electric eye. Other
fire-fighting arrangements have been in-
stalled in the navy's high speed patrol
boats, where roaring engines are likely to
catch fire,

On submarines prowling the depths of
the oceans and on tanks lumbering across
the land, carbon dioxide flasks are like sen-
tinels in the night, waiting to extinguish

.-l.'.ﬂg gas floods engine compartment of @ Pan Amer-
ican Clipper in test of fire extinguishing equipment
Walter Kidde & Co. pheto
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sudden fires which are most deadly in con-
fined spaces.

Carbon dioxide has proved extremely
valuable in the special case of the tank, not
only where engine backfires started blazes,
but where the tanks were attacked by
“Molotov cocktails,” bottles of burning gas-
oline hurled at the steel vehicles containing
hundreds of gallons of oil and gazoline and
a cyclone of air around the airplane type
engine to whip the flames into an instant
inferno. A pair of steel bottles is carried
in many tanks and, in case of an engine
blaze, the soda pop gas may be piped into
the engine compartment by a twist of a
valve.

Of all of these installations of COz de-
vices, the largest by far is the type em-
ployed on cargo wvessels which includes a
long bank of large COs2 cylinders and an
automatic fire detecting device activated
by an electrie eve. Day and night while
the ship plows the sea with its precious
load, the electric eye examines air flowing
past it from the cargo. The instant smoke
appears, the mechanism is put into oper-
ation and the tanks issue a flood of smoth-
ering soda pop gas.

These elaborate set-ups are in common
use in war plants, especially those in which
solvents, oil, gasoline, paint or varnish are
used. Public utilities manufacturing and
distributing eleetricity have big installa-
tions because the use of ordinary water
tvpes of extinguishers is likely to bring
about instant electrocution of the person
employing them, the current traveling
across the stream of water as it plays on a
live wire or electrically charged device.

Also comparatively large, though port-
able, are the set-ups placed on “crash

[Continued fo poge 160)
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Gunners Shoot Clay Birds From Plane Turrets

Sighting from a sta-
tionary fuselage with tur-
rets equipped with shot-
guns, Army Air Forces
aerial gu s pepper
away at clay pigeons on a
skeet-shooting range at a
Florida field, to improve
their aims for Zeros and
Focke-Wulfs. Soldiers
man the skeet traps be-
hind a blind, and the clay
birds zoom out at unpre-
dictable angles, where-
upon the gunnery stu-
dents must swing their
turrets to get a bead on
the target.

*Welder’s Window’
Lets Him Look
Into Glare

Didmimnﬁrﬁg‘% t-
al, added to the standard
welding glass, permits the
gas welder to look
7 . through the blinding

-t¢ glare of his work and
/~ watch the operation from
beginning to end, it was

announced b?,: Dr. E.D. g
er of the American B
Sal JJI'DV& vision

speeds welding produc-

tion, and the glass pro-  goldiers above man skeet traps behind a blind, sending out cloy birds at
tEEts;}y welder's eve any angle os targets for oir gunners in mockup of plone turrets, below

| G40 APRAT /s M&,
AIrSIEIghS Rus en and Arms to Russtan Fm%me
At i
“7*': i
are used to take parties
of automatie riflemen into

“.‘.--—- ST - ., i - v A action, or to bring up am-
LT b 3 1 e munition and supplies to
f the front lines,

Resembling a gilant
bread box on skis, the
Red Army's airsleighs,
which mount an airplane-
type propeller at the rear,
skim over the snow. They

[ Adhesive tape jmpreg-
nated with sulfathiazole,
powerful antiseptic which
promotes healing of

wounds without infee-

. tion, has just reached the
Driven by on oirplane-type propeller, airsleighs are vsed on snowy terrain drug store counters,
Z? R =
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62°BELOW 4~120° ABOVE

o W
Hew long con a soldier stond ot otfention in
the desert without fainting? This tilt-tabla
is used to test ropid blood pressure changes
%Afmnrd Farce Medical Research Laboratory

Latest chemical and physiological equipment, besides two
hot and cold test rooms, are vied to check reactions of
Armoraiders. Gun fumes” effect on blood is studied above

Bearded soldier above is
weighed in seal-1cale 1o
check for loss of weight
ofter o fatigewing march
areund medical hot room

Efect of fumes within a
tank compariment after a
gun is fired is studied by
pumping toluene down
the barrel of “75." left.
Movements of air through
a tank are also charted
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In temperatures o low as —62, men,
clothing ond equipment are tested,
Men and M-4 tank are in cold reem

Going nowhere the hard way, in a test
ef endurance, pock-carrying soldier in
hot roem “hikes” on ond off platform

Both humidity ond temperature moy be altered to =+

simulate desert or jungle. In simultencous experi-

ment, one man rides stationary bicycle, athers hike
Fhotos by Bignal Sectlion, Hy. Armored FPorce
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i for minute changes in the ingre-

Foot Control fr:rr Arc Welder TR anndle pme 1o L inpe

Straps on Like a Skate , . -~ was developed and produced in

e 13-pound ingots, six of which

would supply the thermometer

maker for years to come and en-

able him to keep up with the Air

Force's demands for plane ther-
mometers.

Flame Detector for Tank

UHW Motor Heat
Fi etectorsthat autun‘l/;tf?{s
ly turn on an extinguisher when
the temperature reaches a certain
point are in common use, but a
new protective device, especially
for Army tanks, is activated in-
stead by direct contaet with flame.
In tanks, overheating of the motor
or a baking sun might set off an
ordinary detector when there was
no danger of fire. The basic ele-
ment of the flame detector consists
of two organic filaments holding
open an electrical circuit. At the
slightest contact with flames, these
filaments are destroyed, the cir-
cuit is closed, and the extinguish-
Control strapped like skate to his foot allows welder ta move er aulﬂmaticall}r ?.S turned on. As
an extira precaution there is also
Increased speed and accuracy in are welding are  a fixed-temperature thermostat in
claimed for a foot control which is strapped onto a  the flame-detector, but this is set
welder's foot and enables him to move about with high enough so that it does not
it freely. Pressure on the skatelike pedal moves a  operate under the conditions of air
protruding pin to operate the current control; the or motor temperature in battle.
more the pressure, the more the current is
increased. Especially intended for aircraft
welding, the unit is suitable to the welding
of any light-gauge sheet metal, makers as-
3’5’ sert, and its complete control of the arc is
said to give improved quality to the weld,
< hesides permitting the operator to stand
in any comfortable position.

Baby Steel Mill to Make Alloy
For Plane Factory Gauges i

Faced with a dwmd]mg supply 6of a épé-
cial metal alloy used in gauges to méasure
by electrical resistance the heat in plane
engines and wings, a thermometer maker
called upon Westinghouse engineers for
aid. Numerous alloy samples were tested
to replace the metal, but results were un-
satisfactory, Then metallurgists set about
making the alloy, carefully measuring in-
gredients and cooking the mixture in a
tiny electric furnace, which thus func-
tioned as an undersized steel mill. Resist-

anceﬂtests of the product showed the need  Hooted motor or desert sun won't urr off p ;
N
64 Km dotl Z:’-LQ- L e & e
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Sled Dogs Pull Snow-Troop Machme Gunners

g’/

Dogs haul gun-mounting sleighs te bottle scene, but comouflage soldiers (above) handle equipment in attack

Trained to ignore smoke screens, whin-
ing bullets and the chatter of machine
guns, teams of sled dogs are being readied
along with Army snow troops in mountain
maneuvers for battle in areas where drifts
would bog down mechanized forces and
hamper foot troops. Arctic huskies draw
two-man sleds, each mounting a machine

gun, directly into the arena of battle. In
the actual advance, the canine cavalry is
disconnected from the sleds, and soldiers
clad in the white of winter camouflage lay
down their own smoke screen, then push
their sleds through it against the enemy,
blasting away with the machine guns as
they go.

Wood Made Into Meat or Lard Feeds Hungry Europe

So stringent have food shortages in Nazi-
robbed Europe become that reports from
both France and Germany tell of artificial
meat, sugar and lard made from wood and
charcoal. In Germany, wood has been re-
ported transformed into ersatz flakes of
“meat,” eaten either with a sauce or in
soup. One German laboratory claims the
ability to produce 30 to 40 kilograms of

JUNE, 1943
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sugar, suited for human mnsumptlc-)tﬂ‘nm
every 100 kilograms of wood shavings, and
a Paris laboratory is said to have found a
way to produce sugar from chestnuts. Oth-
er French scientists assert they can make
even butter from charcoal.

{[The new 45,000-ton battleship Iowa re-
quired 400,000 pounds of paint.
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Your own chickens can provide a steady supply of meat. Raise them in sanitary wire pens with individual cages

THERE’S plenty of food in this land of
plenty, but you ean’t always have what
you want.

Food rationing is here to make the coffee
and canned goods go ‘round. Butter ar-
rives in fractional pounds, roast beef is as
rare as a day in June and when you pay
for some varieties of canned fish you won-
der whether they're charging for a pearl.

Does it make sense?

“In the laﬂwfygagge have raised
more food than ever before,” says Dr.
Joseph 5. Davis, director of the Food Re-
search Institute of Stanford University.

“At the same time, the men in our army
are eating more than they did in eivil life.
Next, we are shipping tremendous quanti-
ties of food abroad to feed civil popula-
tions. This outward flow of food will in-
crease with the growth of our merchant
feet, though we can expect to re-
ceive more foreign commodities
in return. Finally, higher wages
caused more people to buy more
food than they onece did. Prices
are up because farm labor, as
well as labor along the line, is
being paid more.

“What we actually have, in-
stead of a food shortage, is a
shortage in variety or selection.
This may increase, and you can
expect to carry more ration
books before the war is over. The
foods that are scarcest and high-
est in price are the ones most ob-
viously due for rationing, which
is here for the duration.

“Great Britain is on a wartime
diet much more stringent than
we are apt to experience. Yet no
one there is suffering from mal-

These big plants are rocted in gravel
flooded regularly with nutrient selution
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nutrition. We shall have plenty of nour-
ishing food to eat.”

Still, ig there anything you can do
about food rationing and the higher
prices you are paying for food? There
certainly is,

To begin with, don’t hoard foods. The
purpose of rationing is simply to make
sure that you get your share without
hoarding.

What vou can do is to start raising
some of vour own food, even if you live
in a city. That helps out in many ways.
It slashes wour grocery bill, provides
yvou with the kinds of fruits and vege-
tables you like to eat, reduces the load
on our transportation system, and al-
lows more commercially grown food to
be available for the army and lend-
lease. The Victory garden program
stresses three things: home production
of fruits and vegetables,
meats and meat products,
and food preservation. By
the latter is meant home
canning and drying,

Millions of Americans
pitched in and planted
war gardens in 1917, then
their enthusiasm dimin-
ished, Most of the gar-
dens were dismal failures,
The untrained amateur
gardeners didn't learn
their job, just as most of
us have much to learn to-
day. But tested informa-
tion is available at little
ot no cost. The Depart-
ment of Agriculture and

The vegetobles abeve are being
grown in controlled water baths
te test the amount of minerals
necessary for all-areund grawth

Left, measuring 26-inch leaves
of a new rhubarb-like chard,
an excellent source of minerals
and vitamins, like most greens

The ernamental chicken housa
sketched below takes up little
room in the boek yard and is
an efficient home meat factory




Electrical heating wires buried in subsoil of vegeta-
ble bed force plnni growth by keeping soil warm

commercially. Truck farmers will be asked
to specialize on such crops as potatoes,
cabbages, and onions. Unnecessary erops
will be curtailed or abandoned, so if you
feel that radishes or watermelons will in-
crease your satisfaction, you'd better raise
them yourself,

Some surprising facts about vegetable
“efficiency” were discovered in a survey
made by John H. MacGillivray, G. C. Han-
na, and P, A, Minges of the University of
California They found that spina%:]?ts-um
most efficient crop. Mustard, kale, and
similar greens are in the same category, if
you don't care for spinach.

The survey measures the efficiency of 26
major vegetable crops on the basis of min-
eral and vitamin content, man-hours of
labor required per acre, and the time it
takes to grow a crop.

Radishes are the fastest crop to grow,
since they are in the ground only 30 days.

But an acre of radishes

EFFICIENCY OF FOOD CROPS vields less than 6,000
High Eficiancy Crepy Low Eficiency Crops pounds of edible material
Days  Food yield  Man-hre Days  Food yleld  Maomhm . | by
Erop n n s Crom e i cs and reguires 2?’3 marn
arovnd by, per aore  oore grownd ks per oo oo hours of work. Irish pota-
o B v o | iR o 24 | o= on thecther hand,
0 rraby A po ¥ i,
3, Gnlons 16 Mass  23% | 3 Awporoges 363 2330 188 must stay in the ground
4 WishPotatoss 120 12,781 e 4. Radish 30 5880 m four times as long but they
5. Colery 1] 20089 300 5 Cusurnbsr 130 5893 190 * Are a mueh maore desirable
& Wenter Squeash 180 11,580 £~} & sarket Peos 0 1107 143 = .
7 Cabboge 0 9.987 m 7 Wolermslons 130 4783 1 CI?E]'LE The::* %?:Eldf‘t‘ﬂ.’lﬁ? itlhe
2. Broceall 150 1,450 176 | 8 umoBesns 80 548 148 edi weight of radishes
& Cowliflermer 74 6,180 151 at half the labor, and have
VG G el Cantent of 0% which helped deferive Whew raiaivs sicney a much greater nutritive
as i, Or@ shawn
Chusrt be tessed an tebbos gevpiand by Trch Craga Dye — Lairrynity of Collormsa ‘Ta]-ue-

The chart ohove will help plan @ gorden occording
to time, labor and food value of the various crops.
At right, setting a new fype of mole and gopher trap

many of the universities have pamphlets
that tell you what fruits and wvegetables
flourish in vour community, when and how
to prepare the soil and plant the seed, and
what to do about cultivation and pest con-
tral. The University of California agricul-
tural extension service, for instance, will
send you information on spring and sum-
mer gardens, home canning, home rabbit
production, and other subjects for a few
cents per pamphlet, No matter whether
you want to plant your entire back yard
to vegetables or you merely try vour hand
at water culture in a few tanks near vour
apartment window, there's one important
thing to remember—gardening requires
more or less constant attention. It takes
a little work at frequent intervals,

If the shortage of farm labor continues,
the chances are that only vegetables that
have high nutritional value will be grown

68
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Spinach and similar greens head the list
because they are in the ground only 50
days, require only 117 man-hours of labor
per acre, and yield almost 10,000 pounds of
food per acre. On an acre basis, spinach
contains 221 pounds of protein, 7 pounds of
caleium, a third of a pound of iron, more
than a million calories, and high amounts
of vitamins A, Bi, C, and G. Compared

spinach, sweet corn yields only 2336
pounds of food per acre, 87 pounds of which
are in the form of protein, a fifth of a pound
in calecium, a hundredth of a pound in iron,
about the same calories as spinach, and a
much lower wvitamin content. All these
data are based on California conditions.

In their order of importance, the most
efficient food-producing crops are given as
spinach, carrots, onions, Irish potatoes, cel-
ery, winter squash, cabbage, broeccoli, and
cauliflower, Lima beans, watermelons,
market peas, cucumbers and radishes are
among the crops lowest in efficiency.

Raising chickens is frowned on in many
cities and towns but some cities have re-
cently rescinded their anti-chicken ordi-
nances. It will be patriotic for other com-
munities to do likewise. A backyard flock
will keep you supplied with eggs and will

rovide meat at low cost. You can buy
ﬁaby chicks for from 9 to 14 cents each and
can use a large cardboard carton with an
electric light inside as a brooder.

Up to fifty chicks makes a good start for
a family of four. Ten percent are apt to
die, and half the flock will be roosters, Be-
gin eating the roosters at three months, just
as they start to crow. The hens begin to
lay at six months. A good eommon hen lays
as many as 200 eggs a yvear. Sell your sur-
plus eggs. Eat the poorest layers of the
flock. Penned hens need commercial mash
as well as table scraps and grain, and most
hens eat a fifth of a pound of food a day.
Counting the cost of feed, eggs from the
flock will cost less than 15 cents a dozen.

Rabbits are another good source of meat,
You can keep several pens in your yard.

In the last war the United States had to
space out its wheat flour with substitutes,
This time, we have plenty of wheat, and
nearly all bakery products are enriched
with vitamins and iron.

What about food in Germany? You'd be
¥retty unhappy if you had to eat German

are. Practically every food is rationed in

small portions, in spite of the fact that
Germany has commandeered food stocks
from the rest of Europe to feed itself.

Here in the new world, such food wor-
ries don't exist. Eat the things that are
abundant at the {imes that they are abun-
dant, and forget about foods that are off
the market or are too expensive. There is
plenty of good food for all of us

JUNE, 1943

Slip Cuver on Ventilating Scre
Is Removable for Washing

ADJUSTABLE
SCREEM

FABRIC SLIDES QFF

Adjustable ventilating screens for win-
dows are equipped with fabric covers that
may be removed easily for washing. The
pre-shrunk fabric fits snugly over a metal
frame. The screen is 10 inches high and can
be extended in width from 18 to 36 inches.

Gunner Changes Angle of Wing
To Give Plane Burst of Speed

In evading pursuit, a plane using H%d-é ’5

der or elevator may “telegraph” its intend-
ed maneuver to an alert pursuit pilot, just
as a boxer may telegraph his punch by
drawing back before delivering it. To avoid
tipping off the enemy pilot, and thus per-
mitting hi change his o

coursef Dornier, the German plane design
er, has devised means whereby the rear-

facing gunner in a two-man plane can
change the angle of the wings, enabling the ?}44_4

plane to put on a burst of qpeed to Escape
Change of the wing angle is not so Eam]].r
perceived by the attacking pilot, and with}bﬁa’.&w
the German invention it may be done with- d
W
tions., Being an enemy invention, the Dor- [
nier t iz vested in the United States
Alien Property Custodian.
= 7,3
being used instead of iron. 2
M‘Q‘"”"‘“’ . i1t}
/28 € bo at ) Nrg.0

out the waste of time needed if the gunner
had to give the pilot the proper instruec-

A 5@
[ Andirons made of refractory brick, a{f
containing no war-vital materials, are now
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OUR FIGHTING
MECHANICS

WO medium tanks are disabled ten

miles east of here, sergeant. Take a
couple of retrievers out there and bring
them in. I'll give you a half-track for ex=
tra protection.”

Five minutes later the sergeant was
starting the two ponderous tank retrievers
on their way. With them was the armored
half-track secout ear, virtually a mobile
machine-gun nest with its gunners on
guard against both air and ground attack.

Tanks are the mightiest vehicles of bat-
tle and yet the tank retriever is a mightier
vehicle still. It has to be, for its job is to
lift a disabled tank on board and carry it
< Jback'td a repair base. Rolling on rubber
tires so that it can make good time on ordi-
nary roads, and sturdy enough to traverse
rocky, broken ground, the tank retriever
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Above, asbestos-gloved gunner
an armored half-track scout car
chonges machine-gun barrel
when it heats wp. Lefl, courier
has just delivered order 1o tank

is the ambulance of the
armored ground forces.
Such a vehiele may con-
sist of a 15-ton, Diesel-
powered, six-wheel, four-
wheel-drive prime mov-
er that tows a fat-bed
24-wheeled trailer on
which a disabled tank is
winched ahoard. Some of
the latest retrievers are
even larger and have ar=
mored cabs.

If ground contours prevent the retriever
from driving right up to a disabled tank,
the retriever’s hauling cable is let out until
it can be attached to the tank, which is

i i_..-.-_...- -Iu._ b
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then winched aleng until it
can be pulled up onto the
trailer., If the terrain is so
bad that the retriever can't
even approach the vicinity
of the tank, a call goes out
for the armored engineers,
These engineers, among
other things, are road
builders. A giant bulldozer
leads the way, followed by
a mechanical seraper, and
the way is smoothed right
up to the disabled tank.

The mechanic is kmﬁ in
this mechanical war and he
iz also a fighting man. Re-
pair and maintenance used
to be a back-of-the-lines
job but now groups of me-
chanics go right into the
battle area to reach a tank
in trouble or to take over
equipment that has been
captured from the enemy.
If it is humanly possible
they will make repairs on
the spot, sometimes while
under fire, Now and then
they must drop their tools
in a hurry and turn to their
rifles and machine guns.
Often the crew of the tank
that they are repairing can
back them up, using the
tank's heavier cannon to
beat off an attack.

If you were an ordnance
mechaniec you would find
that working on a combat
vehicle in the battle zone is

vastly different from mak- .

ing repairs at leisure, back
at the depot that may be 15

Tracter on opposite page is winch-
ing a 30-ton medivm tank ante
trailer of tank retriever, below,
which has 3 rows of 8 wheels

Ordnance mechan-
ies rehearsing des-
ert fighting are
primarily soldiers
but spend most of
the time repairing
ecombat vehicles

Left, the battery
commander of an
antitank outfit is
spotting the fall
of shells throeugh
his sighting tele-
scope on o tripod
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Placing a dummy tank made of pipes and convas on a jeep’s chassis

or 50 miles in the rear. Back at the repair
base are just the tools vou need. Back at
the base the dust is kept under some con-
trol. At the base, too, you can use shielded
lights for working after dark. Out here in
the field vour tools are limited, the dust
covers everything, and you work after dark
without lights. You eat your dinner just
as the sun goes down to avoid showing the
light of a cooking fire after dark.

But in spite of these handicaps the
chances are that you will do the job faster
in the field than vou would at the repair
base. You repair the tank in record time
because you must. Fixing that one combat
machine in a hurry will damage the enemy
more than anything you could do with a
machine gun. Speed in getting equipment
back into service is one of the things in
which ordnance mechanies take pride.

One such emergency repair in the field
may consist of yanking a
whole engine, weighing
several tons, out of a tank
and replacing it with a
new one. Maybe you must
do it in the dark and may-
be you have no tools but
a set of socket and open
end wrenches, a couple of
punches and some ham-
mers and chisels. In the
meantime a dust storm is
blowing up, another rea-
son why you should hurry,

You get the job done
with the aid of a big
wrecker truck, using the

A 15-ten wrecker truck easily
picks up the frant end of an
armored half-track scout cor
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wrecker's rear winch and
boom to lift out the old tank
engine and swing the new one
aboard. You are mighty fond
of that big wrecker because
it's helped you do the impos-
sible a eouple of times before.
As far as you are concerned
it's the best tool the Army has.
It's a big job, weighs 15 tons,
and has an oversized engine.
It has a complete welding and
cutting equipment, jacks, and
wrecking tools on board. It's
equipped with an overhead
boom and front and rear
winches that can operate in-
dependently and that can be
triple-blocked for any kind of
3 Lfting or hauling. It has a
- system of deadman anchor-
ages that give it the strength
to pull a tooth out of the man
in the moon,

Even if you are working at a main repair
basze a good ways back of the lines you are
still under battle conditions. Tarpaulins
help keep the dust away while you are
working on a tank transmission. A con-
crete floor is a rare luxury and your usual
roof is a camouflage net, for the base itself
ig far from permanent. Everything is on
wheels and t}:e whole base can pick up and
leave on short notice, One big overgrown
truck contains a machine shop in its body.
Another is devoted to tank maintenance, a
third is equipped for small-arms repair.
There is an electrical truck in which spare
parts are carried and in which electrical
repairs can be made; there are artillery
trucks, and there are general tool and
bench trucks for all-around repair work.
On the road, this convoy of trucks keeps as
close as it can to the combat machines. In
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the field, the units of the rolling
machine shop disperse over a
location as convenient as battle
conditions warrant. Some of
the Army’s mobile machine
shops consist of rebuilt railway
cars and in some cases these
cars are taken off their wheels
and are towed out to field loca-
tions by tank retrievers and
huge track-type tractors.

Ordnance mechanics are in-
genious men and if they find
that a new kind of tool would
help them speed up tank re-
pairs, they design and build
such a tool themselves. They
improvise special stands and
jigs for working over engines
and transmissions in the shops.
They may even rebuild some parts of the
tanks between battles. That is, experi-
ence in combat may suggest certain im-
provements or additions to a tank, and of-
ten the mechanics ean improvise the new
parts in their shops and install them right
on the spot. It sometimes happens that
from three or four disabled tanks the me-
chanies can salvage enough parts to build
up a whole new tank.

Not all their work is on real equipment.
Dummies that appear to be tanks or other
combat vehicles from the air are deviees
used by both sides in this war to fool the
other side. A dummy tank may have
painted canvas sides and top and its can-
non may be a wooden pole but a company
of them, moving slowly across the desert,
can fool the enemy into a useless counter-
attack. Dummy tank bodies are usually
mounted on the light all-purpose jeeps.

When the Army began to expand its

Right, four-wheel-drive ordnance ufility fruck descends
o steep desert hill, carrying ammunition te @ tonk
rendezvous. Below, a mobile electric repair truck

L T o — &

Wearing gogales ond dust mask, o motoreyelist armed
with outomatic rifle crosses desert ohead of tanks

mechanical side, the mainte-
nanee work fell to the ordnance
department. This department
took the job in its stride, though
it already had the huge task of
distributing all arms and am-
munition. Whether it's a re-
volver or a 14-inch railway gun,
the ordnance department issued
it and can repair it.

Battle conditions are hard on
vehicles and when you realize
56,000 combat vehicles were
built in the United States last
wvear you begin to appreciate the
job ordnance mechanies are do-
ing to keep them in service.
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Six-Motored French Air Giant Welghs 63 Tons
el o8

French flying boat, intended for the postwar ocean trade, was built to corry 40 passengers and eight crewmen

Intended for post-war transoceanic trav-  crew of eight and 40 passengers, or 13,200
el is the six-engined, 63-ton SE 200, com- pounds of freight, with a claimed cruising
pleted at Marignanne, France, and now range of 3,726 miles. Vichy dispatches say
presumably in Nazi hands. "Tts motors de-  that an even larger flying boat weighing
velop 9,600 horsepower, and it carries a 70 tons has also been completed,

60-Ton Dipper Lifts Carload of Earth Everv 5 Seconds
- \ N M/;:q'ung in size any

er shovel in the world
15 an electric shovel which
strips nearly a million
tons of earth a month
from coal fields—enough
to load a T0-car freight
train in an hour. Its 60-
ton dipper, as big as a ga-
rage, scoops up a freight-
car load in 50 seconds’
time. It is working 24
hours a day on an open
pit, or strip, mine in Illi-
nois, plowing away the
dirt over veins of soft
coal near the surface.
When the ground is
cleared to the coal level,
special power shovels of
a smaller type load the
fuel onto waiting cars or
trucks. A freight-train
load of parts make up
such a mammoth power
shovel, which must be
assembled at the site of
operation. Featured in
this one iz a "knee-ac-
tion” dipper stick, per-
mitting the handling of
Freight-train load of ports was assembled into this record-sized shovel additional weight, and
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hydraulic jacks at each corner of the cab
to keep the shovel level. Manufactured by
the Marion Steart_hﬁmu.:d Co., the power
shovel is equipped with Gmm]al Electric
amplidyne control, by means of which one
man controls the shovel's three motions:
swinging into position, “erowding,” or
moving the dipper into the earth, and
hoisting the load, The control uses only
one one-hundredth the eurrent of con-
wventional eontrol. Rezembling an eleetrie
motor or generator, the amplidyne gener-
ator is, in a sense, similar to amplifier
tubes used in radios. Just as certain vac-
uum tubes, through the control of minute
amounts of electric power, can control the
flow of large amounts of power in other
electric equipment, so the amplidyne gen-
erator can amplify hundreds or even thou-
sands of times the variations in the power
impressed upon if,

Blackout Shade Has Ventilator
To Admit Outside Air 2. )/
Fitted with a blackout v-::n??,zm{ a spe-

cial shade complies with blackout regula-
tions or makes a handy lightproof seal for
the photographer's darkroom. The fiber
ventilator, which is weather-resistant, per-
mits air to circulate but prevenis light
from showing through in either direction.
Flexible clips hold the shade tightly

against the window fr HW

Ventilator at bottom excludes light, admits fresh air
JUNE, 1943

Faank 2 F anliiadon
280 Wrrdgrad fae

Winéuw Washer’s Raﬂaagef

-Chmbs, Turns Cnrners 3 g

.::'.'

Coge's guard rails protect window washer fram fall

Safety, speed and economy are claimed
for a suspended cage for washing the out-
sides of windows, which “rides” on a rail
protruding from the wall near the roof. Its
carrier may be propelled around the cor-
ners of the building, or raised or lowered
by a chain hoist. It may be detached and
rolled on casters into the building when
not in use. Safety of the window washer—
whose percentage of accidents is the high-
est per capita for all industry—is protected
by the waist-high sides of the cage.

4 Write to the fiims listed in the Where-
to-Buy=-It index, to learn more about
products described in this magazine. Say
You Saw It in Popular Mechaniecs.
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._crﬂEi lower 142-tan locamotive to its chossis, Be-

low, 40-foot telescopic plotform extends man's reach
I i

ot ol A
lT WAS mr{;lrél};ng of a handicap for man
to be born with a puny set of muscles
and a three-foot stride.

When you visit one of those sprawlin
new factories where production lines an
conveyor systems are measured in miles
vou realize that. When vou see overhead
monorails that resemble a maze of freight-
yvard tracks and watch little trucks pick up
a handful of eight-foot tires weighing more
than vour winter's supply of coal, you re-
flect that man could do nicely with a set
of built-in seven-league boots and biceps
capable of a ten-ton lift.

The railroads are legitimately proud of
the astronomical tonnage they are hauling,
But little has been said of the stupendous
moving job industry is deoing for itself, right
inside its walls.

Production, of course, is the main thing.
But next in importance to production and
a prime factor in it is the moving of ma-
terials and products.

In faect, a General Electric company ex-
ecutive says that 90 percent of the effort
in manufacturing is moving things. Man
may be a physical weakling, but he has
built himself iron muscles and lungs and
legs of tremendous power and efficiency.
Take a look at some of them,

In the vast aircraft plants, distances are
so great that both men and machines must

POPULAR MECHANICS
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Powerful cranes hoist the prefaobricated steel prow of a Libarly ship inte ils place on the keel

have well-organized traffic systems to pre-
vent a slowdown of output. You can stand
at “2Tth street and Avenue D' in the Doug-
las factory and watch a pint-size locomo-
tive tow a special train of dollies loaded
with engines and propellers and aireraft
parts to their places on the assemhly lines.
A mile-long conveyor carries Airacobra
parts through the Bell Aireraft plant; girls
hang small parts on “Christmas tree” racks
which ride a conveyor that dips them into
paint ‘baths, carries them past batteries of
infrared lamps and delivers them dry.

Bombers grow wings and fuselage and

JUNE, 1943

_ﬁ_ln%fi_rimﬁ.viatiﬂn plant, and they are fin-
is w

controls as they are dragged by a chain
conveyor between rows of bins in a North »

hen they reach the American flag
that marks the beginning of the flight-test
ramp. Flying Fortresses without wings
ride across Boeing's ceiling on powerful
monorail eranes, and between two widely
separated Curtiss factories in one city
tractor-trailer units carry four completed
P-40 fighter fuselages on a 24-hour sched-
ule. Bomber engines roll on a mezzanine
conveyor at the Ford Willow Run works to
rendezvous with center wing sections mov-
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man” lifts the bridge. Gia
with the strength of more than
3,000 men gently lower the 142-
ton cab of an 80-foot electrie lo-
comolive upon its chassis.
General Eleectric, in keeping
with its name, has endeavored to
translate muscles into pushbut-
tons in every possible job of han-
dling. In one big plant an over-
head conveyor system was in-
stalled to carry materials from 36
dispatch stations to 49 receiving
stations throughout a 15-story

el ﬁij
] - Conveyor (left) at Bell Aircraft factory
dips parts in paint, parodes them past
infrared lamps, then delivers them dry.
Below, fuselage of a Flying Fortress rides
manorail erane over Boeing assembly lina

ing parallel on a ground floor conveyor.

Within a Western Electric Company
plant is a seven-mile freight line they
call the “busiest little railroad in the
world,” carrying mile for mile a heavier
load than any trunk line railway in
America. It brings in raw materials,
transfers materials between buildings
and starts finished products on their
way [rom the 120-aecre [actory. The
Caterpillar Tractor Company, too, has its
private railway with a tunnel through
which Diesel tractor locomotives haul
goods between yard and shop.

Traffic is big business at the Westing-
house works in East Pittsburgh, which
has an electric railroad and a 5-mile
roller conveyor system. An industrial
truck carrying control apparatus for a
submarine halts at a drawbridge block-
ading the aisle until the stream of half-
assembled motors crossing the convey-
or on the bridge halts and the “tower-

Straddle truck drives over a scrap-loaded plat-
form at General _Ele:trj: plant and picks it up

oA
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building. It's entirely au-
tomatic. The load is
placed in a carrier, the
operator dials the deliv-
ery point, and the con-
veyor picks up the load,
routes it to the proper
point, unloads it auto-
matically, clears the tabs
set by the dial, and de-
posits the carrier by
gravity at a convenient
level. Traffic jams are
impossible, trucks and
packing cases in the aisles
are eliminated.
Fushbuttons control
the delicate task of pour-
ing molten iron from a
500-pound ladle suspend-
ed from a monorail. “GE"
has specialized handling
machinery for every
duty. Little fork trucks
carrying 1,000 pounds o
8 tons lift their loads 9
feet high, tilt to load or
unload, scoot around in-
side freight cars and in
narrow aisles. A huge
yvard truck straddles its
cargo and picks up skids
loaded with 14,000 pounds

N
?‘a
It would take many hu-

man biceps to lift giomt ™
tire held at arm’s length

by @ Towmotor Tru:kcof

Over five miles of roller
Iﬂl‘l\l'e"fnr! fﬂrm an 8=
sembly line for motors

ata Wu:iinghaugr&?_ﬂ} ﬁ-

Airplane engines and
propellers travel on o
tractor-drawn  “special
train’ at Douglas works

of lumber, bricks or steel.
One spectacular arm
that extends man’s reach
is a portable elevator
whose platform, mounted
on a tractor, rises 40 feet
under pushbutton control
to hoist men or materials
to roof or ceiling.
Superhuman biceps are
the giant electromagnets
that unload pig iron from
gondola cars at the fac-
tory and help keep the
{Continued to page 148)
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Principles on which wartime
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Ligl‘lt Gun BEHII'IE ThI'EE: Cnlnrs Edinburgh research men have de-
oped an

To Direct Warplane Iggfﬁ;
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Flick of the trigger on plane signal-gun changes beam's color

When radios at advanced United Nations air-
porls are silenced to prevent information from
reaching the enemy, a multi-colored signal light
of 500,000 candlepower may be used to convey in-

formation to friendly planes overhead.
Portable and operated by a trigger control,
the airport light can send a beam of white
light a mile into the air. A pull of the trig-
ger changes the beam to red, and another
flick changes its color to green.

Brain Waves Are Made to Sing

bt

detectors operate are used in a diagnosing
instrument which converts the human
brain's minute electrical impulses into
audible tones. Normal braing give off cer-
tain patterns of rhythm which have rou-
tinely been picked up by electrodes, placed
against the skull, amplified and recorded
on graphs. But abnormal brains develop
different rhythm patterns, especially in
certain types of epilepsy and, it is believed,

in cases of intoxication. Two University of
éﬁ@ ﬁ?:,!»{- L -/'E, 71,4-'#'2, Gl dl

Ld.Bevanc

“encephalophone"” to
make these variations audible. The
instrument sounds a constant tone.
Normal brain waves interfering
with this tone cause easily identi-
fied musical trills, while abnormal
waves produce strikingly different
sounds, such as slow sweeps of tone.
Thiz interruption of a constant
sound is similar to the way some
tyvpes of submarine detectors indi-
cate the presence of a U-boat. With
the encephalophone the doctor is
able to determine the brain waves
of the patient, at the same time hav-
ing his eyes free to observe be-
havior. Also, two earphones could
be used and the electrodes shifted
to corresponding aveas on the two
hemispheres of the brain until the
abnormal sound on one side indi-
cated the site of the trouble,

Lock Cap on Water Outlet
Guards Hidden Valve

Tampering with a water outlet s
prevented by a locking cap that
needs a key to be opened. When
opened for use, a specially designed
pipe fitting, threaded at one end for
the hose connection, must be in-
serted and given a few turns to
open the valve. Withdraw this fit=_
ting and a built-in spring automat-
ically closes the valve, Installed in
a lawn, the cap, when closed, lies
flush with the ground so a lawn-
mower may be run over it without
'JEIIHI-H'—%'! to the bhlades.
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With cop unlocked, pipe fitting below opens valve
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Troop Planes Co erted Into Flying Ambul_ances

Five minutes saved in
speeding wounded men to
a hospital may mean the -
saving of a life; five hours
may save a dozen lives.
Ambulances on wings,
converted troop trans-
ports, stand by near ev-
ery battlefield where
Americans fight, ready to
speed casualties back to
base hospitals, Capacity
of these air-borne cour-
iers of mercy is multiplied
by arranging stretchers
in tiers. Metal arms and
clamps to hold the litters
in place make possible
the transformation of a
troop carrier into an am-
bulance plane. Besides
the pilot and eco-pilot, the
planes carry a medical
technician to pinch-hit
for the doctor and a nurse.
At an air field in Ken-
tucky, ¢rews practice the
routine of lifting wound-
ed men in and out of the
big transports, striving
for speed, smoothness to protect the in-
jured, and efficiency that will so familiar-
ize them with the plane's fittings that they
can work in the dark. Classes include doe-
tors studying high altitude medicine,
nurses, and medical technicians. Routine
for an injured soldier includes first aid on
the battlefield—a hypodermic shot, a tour-

JUNE, 1943

Metal arms ond camps
on side of flying ambu-
lanee hold tiers of litters
in place, alse facilitating
medical care while flying
to hospital, as ot left
[ |
i §AA D
(G Ypchaws L0
Stretchdr-carrying jeeps
alse pull troilers bearing
wounded to ambulance
plungt {l:ildw].. Spqu-rl in
getting men te hospitols
may mean saving o life

niquet or a dressing. Next a doctor, after
attending him, gathers other wounded at
a sheltered spot where the flying ambu-
lance lands to pick them up.

[ Forty=two states and the District of Co-
lumbia are using last year’s auto license
plates by changing the year date to 1943,
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A tank’s big gun speaks and streams of tracer bullets issue

frem machine guns.

Below, releasing @ carrier pigeon

HAT'S it like to ride inside a 30=
ton tank, buttoned up for battle?

It's like riding in a heavy airplane
that is taxiing across a rough field.
You are too busy to hold on and you
are going to depend on yvour safety belt
to hold you in the seat and on your
crash helmet to protect your head
when it slams against the steel gun
mount above your ear.

In front, the tank driver is wrestling
with a lever to change gears as he
peers out through his battle slot. Be-
gide him one of the gunners is maneu-
vering his hand wheels, training his
cannon on a target up ahead.

It's a lot hotter than you thought it
would be, and it's dusty. Even with all
the ports closed down the dust filters
in and bites at your eyes. But mainly
yvou notice the noise. The crew must
wear earphones and throat mikes for
communication. The hammering en-
gine is so loud that you don't even hear
the firing of the heavy cannon beside
vou, though vou see the breech shoot
back in recoil and ean smell the cord-
ite fumes:

What the gunner had aimed at was
not an enemy tank this time, His tar-
get was a junked automobile hidden
in the brush. For instead of being in
Libya you are on the 30,000 square
mile “campus” of the Army’s desert
training center in the southwestern
part of the United States, Here, under

Major General Walton H, Walker, our
armored ﬁrﬁk orces get their final
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battle training before go-

ing abroad.

This training area, al-
most four times the size of
Massachusetts, is one of
the most desolate regions
in the world. It is a land
of blistering heat, extinct
volcanic cones, jagged
mountains, and dusty
dry lakes. Water holes
are scores oi miles
apart. Some early
travelers, a few sur-
veying parties, and a
prospector or two are
the only ones who have
set foot in some of its
reaches.

These factors make the
desert an ideal training
ground. The climate is
typical of all desert re-
gions, and the terrain in-
cludes geographical fea-
tures such as might be
found in many parts of
the world. The area is so
vast that whole cam-
paigns can be laid out and
rehearsed in full scale.
Problems of supply are
identical with those in a
big campaign. It is so re-
mote that new weapons
can be studied and new
tactics can be tried out in
complete secrecy.

Today a band of big-
horn sheep in a rocky val-
ley may be scrambling
away as a party of para-
troopers drift down from
the sky. Tonight a lonely
coyote may be disturbed
by the shrieking of battle
sirens and the roar of en-
gines as a dozen or a hun-
dred tanks charge with-
out lights across the des-
ert wastes,

Just as in a great bat-
tle, you can see only frag-
mentary parts of the fight
when a full-secale maneu-
ver is being conducted. A
machine gun erew or
some antitank gunners
may be digging in under
some desert brush. A slow
“grasshopper” observa-
tion plane drones by
overhead, or with no
warning but their sudden
roar a sgquadron of dive-
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Every member of a desert raiding party must be skilled in disarming his
enemy. Above, a Yankee shows how to defend himsalf against an antag-
onist’s knife. Below, o captain creeps up on enemy outpost, keeping covered




Approaching silently, raider chokes
an snemy sentry, above, At vpper
right, erews of armored weohicles be-
stow pet nicknames on their tanks

bombers, hugging the ground,
snarls over and out of sight.

Dust haze in a distant val-
ley marks a major advance of
tanks. Hidden in a box can-
yon you may find a camou-
flaged half-track armored
scout car, capl:‘ahle of tra\relmg
almost anywhere, Its crew is
living on the “enemy,” raid-
ing the other side for fuel and
food, attacking command
posts, and sending informa-
tion back to headquarters by
carrier pigeon to preserve ra-
dio silence. They are a red-
faced and dusty bunch of
tough desert fighters, each

Knife-throwing (obove) i o quiet
way of disposing of o sentry. At
left, shooting the sun with sextont
from @ scout car. Celestial naviga-
tion is used on wide-scale maneuvers

man armed to the teeth. Dis-
tances are hard to judge in the
clear desert air and it's easy
to get lost, so the raiders use
dead reckoning and celestial
navigation as well as their
maps. Before the maneuvers
are over you will probably get
a glimpse of General Walker
riding in the turret of his tank
“Warrior” or hanging on to
the side of his armored scout
car “War-Whoop" as it climbs
over a rise. In desert warfare,
generals as well as privates
sleep and work in the field.
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Clever defensive tactics have downed the man with knife. Right, tank’s machine gun in action on the ground

Maneuvers such as these are the final
part of training. Few men would be fit to
participate while still new to the desert.
Even though the soldiers have been tough-
ened by months of Army life they must
still be adjusted to the climate. In the sum-
mer the heat ranges up to 130 degrees and
it's sometimes hotter than that inside the
tanks. Nights are cool and the tempera-
ture goes down to freezing in the winter.

During the first ten days that they are
stationed on the desert, if the weather is
hot, the men do practically nothing. For a
while they have a siesta from 10 to 3 every

day. A maximum of only 15 minutes is
permitted for sun bathing and the men
must keep their heads covered at all times
in the sun. Salt tablets, the right kinds of
food, and a gradual program of hikes and
exercises bring them up into condition.
Oddly, under these circumstances the des-
ert is an exceptionally healthy place. The
arid climate prevents most colds and respi-
ratory diseases. The wooden office build-
ings at the camp headquarters have double
roofs to repel the heat. Some of them are
equipped with evaporative air coolers.
Evervone sleeps in tents,

A light tank charges uvp a rocky embankment on the southwestern desert during war games, with turret open




This desert Commondo shows how to put an enemy
sentry out of the fight with his knife. At right, one
of the desert raiders drains the last drop of water

The desert training center is a proving
ground for materiel as well as for men. A
special desert warfare board is in charge of
testing all types of equipment. Guns, tanks,
trucks, food, clothing, photographie equip-
ment, even mobile paymaster's offices must
all pass field tests before being judged fit
for battle service. Radio sets, for instance,
must be able to operate reliably after a

The vivid night photagraph below shows streams of
tracer bullets bouncing off armer of a 30-ton tank

dust storm so intense that it levels a whole
camp of pup tents. Dust protection for mo-
torized equipment is a special study.

The value of such a testing program has
been well proved. Early in the war a Brit-
ish tank brigade, using American equip-
ment, fought an amazing campaign in north
Africa. Until then no one had been able
to operate tanks for more than 10 days in
a row. The pondercus vehicles had too

86

POPULAR MECHANICS



many weak points. But during
this offensive the American tanks
were driven through 32 days of
continuous service and combat.
Only 12 minor mechanical failures
occurred among the 90 tanks that
participated, though one tank
traveled 900 miles. One squadron
received an average of five direct
hits per tank, yet only two of them
were stopped.

Exhaustion of the men, rather
than mechanical limitations, was
the limiting factor. Toward the
end of the month of constant op-
erations the men were so worn out
that they fell asleep at each stop.
They existed on hot liquids alone.
As for the tanks themselves, it was
only necessary to replenish fuel,
water, and oil to keep them going,
Sometimes these necessities were
delivered by air.

Victory in mechanized warfare
goes to the side that is best trained,
has the best leaders, and the best
equipment. That's the reason for
the emphasis on letter-perfect
training on the desert. Instead of
merely training our armored war-
riors to be fit for battle, America

trains them to be fit for v:ctor}r

] First New Grain in Eons
Is Wheat-Rye Hybrid Dﬁ(

For the first time in af le il
years an entirely new type of grain
has been developed, through a

rocess that speeds up evolution

v centuries. It is a wheat-rye

h}rbnd said to give outstanding
jpmn‘nse of feeding a hungry, post-
(Y

war world. Hybrid plants are usu-
ally sterile, and the new grain is
given fertility by, first, a bath of
cocoanut oil which encourages the
tiny embryos to grow into large,
- though sterile, hybrid plants, and

Tnext by treatment with the drug

colchicine, which makes them ca-
i 'Jr§ pable of repruducing. Colchicine

3 jtself is an old gout medicine, and

3 been found by American sei-
entists capable of doubling the

" ¥ rate of growth of certain trees. The
Q grown in Russia, Its many exper-

new grain, said to equal wheat in
vield and palatability and ryve in
hardness, was developed by
Swedish researchers and has been

imental types all Erudu{:e good
baking flour. All ot
tedate history.
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Tn Carry Au'craft Parts
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Hidden Plant Has Tin; Train

Tour of underground British plane plont is made on midget train

“No passengers” reads the warning on a midget
electric train, used for speedy transportation of ma-
terials throughout the sprawling, underground plant
of one of Britain's airplane manufacturers. But the
edict was waived recently when a group of visiting
American plane production experts, touring the
plant, rode the train to inspect work in progress.

Pistol-Grip Spotlight Hangs on Dash
p Spotligh gs > ?f

Police officers spot their “targets” readily with a
mobile spotlight, which may be removed from the
dashboard of the prowl ear and aimed in any direc-
tion. It has a pistol grip, and a trigger-type switch.

Pnlﬂi :IF-:I t unhooks from dnihﬁnrd and aims like o pistel
[ N, T Rrneerdnyg,

,&% Cg‘ifid_‘
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-Up Insulating Blanket
Also Blacks Out Windows

.

] . 3
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Insulating blackout-blanket rolls wp whin not in use

To prevent the leakage of air around
windows, an insulating material is supplied
in the form of a blanket that can be cut to
the desired size. When not in use, the in-
sulating blanket may be rolled up to the
top of the window. Besides providing
blackout protection, such insulating blan-
kets could also be used to block off un-
heated rooms.

Weighing Battleships and Germs
Is Tough Even for

Measuring an object as bi i: ‘?& e=

ship or as tiny as an electron is subject to
far greater error than in estimating the
length or weight of a “medium-sized” oh-
ject, such as a standard meter bar or a
kilogram weight, according to

Dr. Harvey._
L. Curtis of the National Bureau of Stand-
ards. A B

attleship is aboutf the biggest ob-

n can weigh directly, but the 52,000-

ton dreadnaughts of the Iowa class might
actually weigh as much as 52,052 tons or
only 51,948 tons without anyone’s knowing
the difference, for a battleship cannot be
weighed with accuracy closer one part
in 1,000. By contrast, a kilogram weig
can be compared with another with an
curacy of about one part in a billion.

Eﬁw

et i s

lower end of the scale is the pneumococcus
germ or virus—it would take 1,000,000,000,-
000,000,000,000,000,000 (one nctllhun) of
them to equaf the weight of the higgest
animal, the blue whale—yet the electron
is far smaller. The mass of the electron
has been determined within an error of
one part in 100, compared with one in a
billion in comparing kilogram weights.
Similarly, accuracy g%comparisuns falls off
with either increase or decrease in lengths
being compared. A 1,000-meter standard

e line's accuracy can be determined
only to one part in a million, compared
with one in ten million for a single meter,
Diameter of a proton, smallest known ob-
ject, has not been determined within an
error of less than one part in ten,

Swivel Elbow for Hose Faucet

Saves Kinking th bkg
Now that garden hose ha
cult to replace, owners are taking ever_v
precaution against its damage. One source
of trouble—kinking of the hose at the fau-
cet—cean be remedied with a swivel elbow

that screws into the water outlet. De-

signed to turn with the hose when it is

moved around while watering the lawn,
the elbow takes up any tendency of kink-
ing. The brass swivel mounting, packed to
prevent water leakage, operates with a
moderate tug.

{{Names and addresses of makers or sell-
ers of commercial products deseribed in
this magazine are listed in the Where-to-
Buy-It index. Write to them for additional
information and be sure to Say You Saw It
in Popular Mechanics.
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STAMDARD
1" POWER=
HACKSAW BLADE

Mm

DEGREE OF BEVEL MEEDED
FOR WARIOUS TYPES OF CUT

By Alexander Maxwell

WELL tempered, razor-sharp knives
that keep their keen edge can be
ground from worn or broken power-haclk-
saw blades, obtainable at many machine
shops. As these blades are made of hard
steel alloy such as molybdenum, which is
so tough that a file will not cut it, shaping
the blades must be done on a wet grind-
stone or very lightly on an emery wheel.
Heavy pressure results in overheating and
withdrawing the temper from the steel,
which renders the blade useless. When
grinding, a blade should be dipped in warm
water every half minute or so, but if it is
hot enough to sizzle, allow it to cool in the
air. Tempered steel should never be im-
mersed in cold water while the metal is hot.

When grinding knives from hacksaw
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ELADE WRAFPPED WITH
FRICTIOM TAPE

WORK HAMDLE TO SHAPE
OM SANDING DRUM

blades, the best procedure is
to work on two or three
blades at once. As soon as
one becomes too warm for
the fingers, lay it aside and
work on the next. The carving-knife blade
shown in Fig. 1, utilizes an entire hacksaw
blade. Broken blades are used for shorter
knives. Before wvou start grinding, the
shape of the knife is outlined on the blade
with a wax ecrayon, and a full-size pattern
on paper should be made for checking. A
fairly coarse wheel is used to blank the
knife to shape. Rough-grinding the tem-
pered sides to remove excess material,
which is a slow process, is done on the side
of a fine wheel as shown in Fig. 3. As the

90
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() cunesy sos

HARD-MAPLE *
WHEEL COATED WITH
EMERY GRITS

EE BLAMKS
AST TWO OR THR
" DRILLED 1O, SUIDE OvER

THREADED STUD
. 1_‘ " x 1 o

blank gets thinner it tends to heaf more
rapidly and therefore it is necessarv to
take light cuts the entire length of the
blade. Be sure to keep the blade moving
rapidly, not letting it come to rest for an
instant. First work on one side and then
on the other to cut the two sides down
evenly. Smoothing of the blade to elimi-
nate grinding marks is done on an abra-
sive-coated cloth wheel, often referred to
as a “grease” wheel because it is smeared
with fallow. Such a wheel consisis of a
number of muslin buffs glued together
after which the edge is treated with glue
and rolled in emery powder. Number 120
powder is suitable for the dressing opera-
tion. When dry, the wheel is smeared with
tallow and is loaded with powdered pumice
stone. Then the blade is pressed firmly
against the wheel, dragging it the entire
length on the wheel as shown in Fig. 5, the
wheel rotating away from the edge of the
knife. Awvoid light pressure as it results in
chatter marks that are very
difficult to remove. Usually
five or six firm strokes are
sufficient to produce a
smooth surface.

From now on extreme
caution must be exercised as
the blade has become dan-
gerously sharp. Slippery
with grease, it can inflict se-

vere injury if it gets
out of control
. Working the
smooth surface of

WOODEN BLADE

FIMISH BY DRESSIMNG WITH FIME FILE
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the blade down to a silvery sheen is done
on a cutlery bob shown in Fig. 7. It is
turned from hard maple, then treated with
glue and rolled in very fine emery powder
or silicon-carbide flour, No. 2F flour will
produce a nice luster but for an extra fine
firnish, make a second hob and eoat it with
No. 500 silicon-carbide flour. In doing this,
use tallow and firm pressure, keeping the
blade in eonstant motion, The knife edge
will now be very sharp but will be “feath-
ered,” and will not stand up under any
practical use. A slip stone rubbed lightly
along the shoulders will alter the bevel of
the edge to a point where the mechanical
strength is sufficient to support the thrust,
the bevel being determined by the work
for which the knife is to be used. Bevel A
in Fig. 2 is best for cutting raw meat where
bone may be encountered, bevel B for
cooked meat, fowl, ete, and bevel C for
boneless meat, sausage, vegetables, ete. As
soon as the edge is dulled to the point
where it reflects light, the knife should be
resharpened. Steel as hard as this does not
respond to conventional methods and
therefore sharpening should be done on the
500 bob, well greased, and the edge is fin-
ished with a fine slip stone.

The method of fitting the knife with a
washer-type handle as shown in Fig, 4, is
advisable, as the steel is so tough that it
cannot be drilled for rivets. The guard is
shaped from a piece of sheet metal such as
brass. The washers may be Bakelite, sheet
plastic, leather, hardwood, metal, bone or
any combination of these. To dress the
handle to shape on a sanding drum as in
Fig. 6, the guard is removed and the wash-
ers are put on the shank up to the hole into
which a wooden wedge is inserted to hold
them. The blade should be wrapped with
several lavers of adhesive or friction tape,
or otherwise covered to protect both the
edge of the knife and your hands. A small
file is used to dress the handle down until
it fits the hand comfortably, Then the
washers are removed, the guard soldered
in place, using aecid flux, and the parts are
assembled permanently. Use waterproof
tile cement on the washers., Note that the
last two or three of them are drilled to fit
a compression screw which is pinned to
the blade. See Fig. 4. With the washers all
in place, the Bakelite locknut at the end
iz turned up tightly on the compression
screw, and the cement, which is squeezed
out of the seams, is wiped off. Then the
end washers and the locknut are sanded
down after which the knife is clamped in
a vise so that you can file down the bumps
and sander marks from the handle with a
fine-cut Swiss file as shown in Fig. 8. The
final step is to polish both the blade and
the handle on a soft muslin buffing wheel.
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Striped Paper on Draw.ing Board
Helps Artist Letter at Angle

P STRIPED
PAPER

One artist who often had to letter a few
signs quickly, used diagbnally striped pa-
per as a guide in slanting the letters at a
uniform angle, The paper was alternately
striped black and white and was fastened
to the drawing board under his work so
that the portions of the paper projecting at
the ends and sides caused a tendency for
him to unconsciously follow the diagonal
lines when forming the letters.

Heavy Timbers Rolled in Place
With Empty Nail Kegs

Having several large timbers that were
too heavy for one or two men to lift and
carry to a building foundation, one work-
man moved them by slipping an empty
nail keg over each end of a timber and roll-
ing it into place. The kegs provided round-
ed surfaces at the ends of the timber so
that it could be rolled easily on fairly level
surfaces.




Holder Keeps Blowtorch on Roof
While Repairing Eave Gutter

‘When soldering an eave gutter or metal
valley, the problem of where to set the
blowtorech while not in use is solved with
this holder, which is slipped under one of
the shingles on the roof. The holder is
made by cutting and bending a piece of
sheet metal to the size and shape shown.
When slipping the holder under composi-
tion shingles, take care not to damage them
with the sharp edges of the metal.

Tripod to Support Camp Kettle
Improvised From Three Sticks

Providing a simple tripod to held a camp
kettle over a fire is not difficult. Simply
cut three stout sapling sticks, insert the
ends in an empty can and spread the op-
posite ends to make a tripod. The sticis

| SAPLING
El 4 \;lcr:&

should be long enough to permit a wide
spread to keep them from being ignited by
the fire. If the can has been opened so that
the tin cover is securely attached to one
side, you can punch a hole in it to receive
a wire hook for supporting the kettle.

A Self-Feeding Fly Poisoner
A
L1,

To make liquid
fly poison avail-
able to the insects
and still keep it
out of the way of
children, one
householder puts
it in a bottle and
folds several pipe
cleaners over the
bottle cork before
inserting it in place so that they project as
shown. The bottle is then provided with a
stout rubber band so that it may be in-
verted and hung by a wire hook from the
ceiling. The cleaners serve as wicks to
dispense the poison.

Plywood Brace Steadies Ladder

One painter
N strengthens old
extension ladders
. that have become
{ | CPENINGS & AN loose and wobbly
eyt \1 by simply screw-

) A ing panels of 4-

Wi in. plywood to the

o Wl sides of the first
w1 W sections. If ply-

am bl wood is unobtain-
able, substitutes

rif ¢ TOE "

i \! can be used, such
.I;.-III" I'|l ¥l n._ X 48 as hard- re SSE‘d
110 PE WO board and similar

water-resistant materials, Toe openings
are cut in the plywood as indicated so that
the user can climb the ladder or stand on
any rung., To be most effective, the brace
should be placed about 3 ft. below the top
of the first section.

Installing a Fuel Pump Easily

The stiff springs in the fuel pump of a
car make the job of installing it squarely
against the engine crankcase flanges a hard
one if the cam that works the pump arm
happens to be stopped on a high spot. When
the pump does not go into place easily, just
turn the engine with the erank, or touch
the starter button gently, until you can
feel the pump slip down as you press on it
when the cam stops on a low spot.
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Indoor Fun With This “Ring-Horseshoe” Game

Pleyed much like the game of horse-
shoes, except that cardboard rings ore
thrown ever the cone-shoped heads of
figure cutouts, this interesting game
will help children paoss away the days
when they must remain indoars. The
gaily painted figures are jigsawed
from 1-in. steck and ore screwed to
bases of the some material, Two rings
for each player are made from two
thicknesses of heavy cordboard glued
together, then shellacked ond enameled

I A LN

IlEﬂIIIIIlﬁII&I

[ [T PN
LN

\m YELLOW

N

Handle Snldered on Dnor Lock Makes It Easy to Release

JUNE, 1943

If you have a door lock of the type shown
and often have to open the door when both
hands are full, a piece of sheet metal sol-
dered to the knob will enable you to release
the lock with your elbow. The exact shape
to malke the handle will be determined by
vour own particular requirements.

—F. T. Brown, Chicago.

[ You will find that laundered flannel gar-
ments will dry very soft if they are rinsed
in water to which has been added 1% tea-
spoonful of powdered borax for each quart.
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1—Hooked over the head board of o bed, on
ordinary wire coot honger provides an ideal
holder for an extra pillow to form a comfort-
able beack rest. Mete that the open end of the
pillowcase is pinned te the honger crossbor,
ond o folded hondkerchief protects the bed
from scratches. 2—When not in uvse, hairpins
are kept in neat order by sticking them in the
bristles of an inverted hand brush, where they
con be selected :ﬂ!-ilf whenever desired

T il e AT a

3—Washing gorments in cleaning fluids during cold
weather is accomplished ropidly witheut dipping
your hands in the fluid by using o simple vacwum-
type dasher, conslsting of a funnel to which a tight
cork is fitted. 4—One houvsewife adds flavoring ex-
tract to coke batter, one drop at a time, by pouring
the extract in a toblespoon, which has been drilled
and bent to slip over the edge of the mixing bowl.
t—Whon a vacuum bottle is difficult to clean due 1o
a thin film of milk deposited on the inside, just put a
few coffee grounds in the bottle and shake it fer
sgveral minutes. This will clean the container quickly
and leave the inside sparkling

VACUUM BGTTLE f y !

E—-Where it is necessary 1o remove a knitting
needle while working on o garment, pipe-stem
tleaners make excellent stiteh holders, as both
ends of them can be bent back eosily to keep
stitches from being slipped off accidentally
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\ A KEYHOLE
SAW .,

N @

7—Caondles wen't wobbkle in holders if they are
fluted necr the battom with a keyhale saw as
shown, B—Occupying little space in the pantry,
these individueal vegetable bins can be remaved
for eleaning without loosening any screws

UMNDERSIDE
OF TABLE

B

WIMDOW.
SASH LOCK

9—If you hoave an extension toble that
it not pravided with o !r,u:l-cing davice ta
keep it closed tightly, @ window-sash
lock screwed to the inside of the apron
will serve the purpose. 10—Riveled to
one side of a wash baoiler near the tep,
a small metal com solves the problem of
raising a tighi-fitting lid withaut danger
of spilling hot water. 11—Meoxt time you
hong @ suit or coot on the clothesline,
bend the honger hook as indicated o
prevent it from slipping off in case &
sudden wind comes wp. 12—This neat
utensil holder is just the thing where
drower space in the kitchen is limited.
it is formed from o single piece of hard-
wood by cufting equally spoced notches
aleng cne edge ond rabbeting the top
surface as shown. If a eirevlar sow is
not available, strips fitted ond tocked
alang the frant will serve to keep the
utensils from sliding out of the notches

o apjphi
R Y % 14" HARDWOOD
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Paint Adheres to Clean Building
Better Than Dirty One

Time spent in cleaning the surface of a
buildingsg-efore repainting it, especially if
it is heavily coated with dirt and soot, will
be well worth while in making the new
paint look neater and last longer. In many
cases where a new paint job is impossible,
cleaning the building w:t]jI greatly improve
its appearance. A solution of trisodium
phosphate powder and water makes a good
cleaner for this purpose. If available, rub-
ber gloves should be worn to protect the
hands while doing the work.

—A, M. Wettach, Mt. Pleasant, Ia.

Cobble Stones Imitated Easily
With Cement Blocks

I wanted a cobble-stone garage, and not
being a stone mason, I produced a cobble
stone effect by making it of cement blocks
faced with stones, To malke the blocks, first
build a few wooden molds of the desired
size with two opposite sides open. Then
level off and pack down a square of ground
equal to the size and shape of the molds.

| FORMS MADE OF
87 LUMBER

|
| ¥TORES TAFRED
INTO DIRT

Now wet the ground and place the cobble
stones on it, driving them into the ground
a distance equal to not more than half their
thickness, Next set a form over the stones
and fill it with cement. When this has set,
remove the form and wash off the dirt
from the stones. This will give you a block
with stones anchored securely in one side.
By working out the stone design carefully
in each block, you can make a wall that
will resemble closely one that was laid up
with stones and mortar.

—A. H. Waychoff, Phoenix, Ariz.

SideStakes Locked on Truck Body
B‘Y Use of Turn Buttons

To avoid the loss
of loose stakes
from the body of a
truck, one opera-
tor notched each
stake at a point
flush with the un-
derside of the
body, as indicated.
Then a turn but-

- ion was serewed
onto the underside of the body so that
when it was turned at right angles to the
stake, the end of the button projected into
the notch, thus preventing the stakes from
jumping out. It is necessary that the but-
ton be screwed down so it is rather hard
to turn and thus prevent it from loosening
and allowing the stakes to fall out.

STAKE 5
o

Loss of Spectacle Case Avoided
By Buttoning It on Pocket

To guard against
losing a spectacle
case when carried
in the pocket of his
shirt, one work-
man attached a
bead button to the
side of the case so
that it would en-
gage the pocket |3
buttonhole. The | i
button was fas- |© At L
tened to the case e
quickly by slipping a small piece uf r::lnth
through the eye and then using strips of
cellulose tape to secure the ends near the
top of the case.

shasinit
-
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e

@[ Before using a new paintbrush, it's a
good idea to slap it against the palm of your
hand several times to shake out any dust
that might have collected in the bristles
while the brush was in the store.
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These Sleeve Pads Help in Ironing Garments

5 %/ T

If you do not have regular sleeve pads
and boards available to do a neat .i“h of
ironing garments, these substitutes will
gerve the purpose nicely. For ironing
high puffed sleeves you can use a pad
of the kind shown above. It is made by
folding several thicknesses of colton to
form a rectangle about 4 by 6 in., after
which the layers are tacked in several
places with thread and then slipped into
a cover made of muslin or similar ma-
terial. On work requiring a regular sleeve
hoard, you can use one made as shown at
the right. Several large magazines are
rolled and tied at the center and ends; then
padded with an old Turkish towel and
slipped into a cover made of muslin,

Benj. Nielzen, Aurora, Nebr.

Pieces of Thread Brushed From Cloth With Abrasive Stick

When ripping the seam of a garment by
culting the thread, pieces of the latter that
adhere to the cloth where they are difficult
to brush off can be removed with an abra-
sive stick of the type used in manicuring.
Use the stick with a brushing motion and
the abrasive surface will pick up the
threads without damaging the garment.

Making Antique Panels

To antique a wood panel, combine raw
sienna with a bit of raw umber and a touch
of Venetian red. Dilute this mixture with
thin glue size, After the finish is dry, apply
a thin coat of bleached shellac and rub
down with fine sandpaper. Repeat until
surface is smooth. A final finish may be
made of flat laequer or rubbing varnish.
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Frozen Shut-Off Valve Thawed

With Exhaust From Motor
oy
TRUCK W

% EXHAUST PIPE

When the underground shut-off valve of
a large city water pipe could not he oper-
ated because it was frozen, one workman
slipped a hose over his truek exhaust pipe
and then lowered the other end of the hose
down in the valve housing as indicated. In
this way, heat provided by exhaust from
the running engine accomplished the task
in a few minutes.

Marking Thread Notch in Spool
h{akes It Easy to See

If it is difficult
for you to see the
tiny notch made
in a spool for se-
curing the loose
end of the thread,
just mark it with
ink or a colored
crayon. This will
make it visible at
a glance, and also serve as a reminder to
secure the thread end, thus preventing the
thread from tangling with other spools.

Protect Your Guns Against Rust

Rusting of guns may be avoided by de-
positing in the gun cabinet a lump of gum
camphor half the size of one's fist. This
absorbs humidity within the cabinet and
gives permanent protection, regardIESs of
atmospheric changes. The same idea is ap-
fllt‘.able to a mechanie’s tool chest, Bright-

finished secales, micrometers, ete., when

o8

handled frequently are not only subject to
atmospheric changes, but also to unsus-
pected dampness of the hands. A small
lump of camphor no larger than a hazelnut
in each drawer of the chest is sufficient.
The camphor will be ineffective if tools are
put away damp with moisture from han-
dling them. They should first be wiped
with a eloth or chamois that has been
dampened with a neutral oil or plain lig-
uid wvaseline and then filled thoroughly
with a good rust inhibiting grease, or even
plain yellow vaseline from the dime store.
Automotive greases should be avoided for
this purpose as they are not intended for
such uses. A good compound for impreg-
nating the cloth consists of equal parts of
anhydrous lanclin and wvaseline. Warm
them together over a slow fire to remove
all traces of moisture, A few lead or zinc
chavings will neutralize any acidity pres-
ent. When cool, strain and whip thorough-
Iy with an egg beater and pack in cans.

Deep Irrigation for Trees

WOODEN COLUMNG S

A couple of wooden columns sunk about
3 ft. into the ground on each side of a small
tree will be a great help in getting water
to its roots when required. Water is run
into the eolumns and passes into the ground
around the tree roots through holes drilled
in one side of each column, the holes being
covered with sereen wire to keep dirt from
falling into the columns.

Stainless Nail-Hole Filler

Frequently decorators fill nail holes with
pure yellow beeswax or tinted nonshrink-
ing crack fillers instead of an oil putty,
which may leave oil rings unless used with
a linseed oil stain. Filling nail holes is done
after a stain coat and before the finish coat.

f[Lace will look nice longer if, instead of
using starch, you dip it in water in which
two lumps of sugar have been dissolved.

POPULAR MECHANICS
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70 PERMIT
CLAM PING

HOLDING . RING

WHILE TURNIMNG

GADOOVE FOR
BOTTOM

3, DISHS

s MACHINE
B SCREW

HOMEMADE CLAMP

ONTRARY to con-
ventional methods
where faceplate groov-
ing is limited to cuts en-
circling the work, here's
a8 way te *urn a bowl
having vertical grooves
cut in the side, which is unusual in appear-
ance and perplexing as to how it was done.
The secret, of course, is the use of a stick
instead of the customary block, first groov-
ing it and then cutting and assembling it
to form a ring which is turned in the usual
way. Other advantages are that no end
grain is exposed, and it is possible to ob-
tain two-tone effects of contrasting woods
in segments instead of horizontal layers.
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Serment assembly and trick
chucking combined
unusual bowl without end grain

By Benjamin Nielsen

A

The stick is turned a
uniform diameter of 3
in. its entire length and
Mi-in. grooves are cut
Wy in. deep, each group
of grooves being spaced
3 in. apart from center
to center. The stick should be 30 in. long
although the portion used for the bowl re-
guires only 24 in. The extra stock enables
you to hold the piece accurately against the
miter gauge of the cireular saw as the piece
becomes shorter, The miter gauge is set
at 67%% degrees, which euts off the stock
at a 22%4-degree angle to the squared end.
To test whether you are cutting the angle
correctly, take a length of 1 by 2-in. stock
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T TAKE
WORK

EMLUGLY

10 FOR DRILLING

which it is an easy matter
to line up the centerlines
of the work with this in-
dex mark on the gauge as
shown in Fig. 6. Although
it is possible to hold the
work against the miter
gauge by hand, it may

rrv'lp"-l;i'{ oM CuT-

OFF . GAUGE TO

COINCIDE WITH
CENTERLIME
OH WORK

— turn slightly while saw-
EEMEER IO | ing and therefore it is best
TABLE to clamp the work se-

curely to the gauge.
Next, the segments are
drilled for short dowels,

DOWEL HOLES
IN SEGMENTS

and cut off four pieces, turning the piece
upside down for each cut and being sure
that the pieces are all the same size. Then
fit the pieces together on a sheet of paper.
The ends of pieces 1 and 4 should come
flush on a straight line previously ruled on
the paper. If this is the case, the miter
gauge has been set correctly. Then pro-
ceed the same way in sawing off the seg-
ments from the stick. These should be 3 in.
in length minus the thickness of the saw
cut, because the saw should be centered on
the starting mark for each cut instead of
on one side of the mark. In cutting off the
segments, it should be remembered that
the piece must be turned over exactly 180
degrees for each cut. To do this accurate-
ly, you mark two lines diametrically oppo-
site each other on the stick. Then mark the
edge of the miter gauge exactly 115 in.
above the surface of the saw table, after
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SLT-UR FOR TURMIMG
INSIDE AND QUTSIDE

which requires the use of
a jig like the one shown in Fig. 6
to hold each segment at right an-
gles to the bit. Then the segments
are %I;Ed together and the corners
are flattened as in Fig. 3 to permit
a band clamp like the one shown
in Fig. 5 to be applied. Use a wa-
terproof, resin-type glue, apply-
ing a second coat to the end grain

BOTTOM —

WASTE STOCK
GLUED TO
BOTTOM

FACEPLATE — TURNED
[~ ouT

/

""-.,_:L'

>

OF BOWL

just before pressing the contacting surfaces
together.

Mounting the ring on a faceplate for re-
cesging the bottom as in Fig. 4 requires a
special chuck as shown in the sectional
detail of Fig. 5. Here a disk is attached to
the faceplate and is beveled to fit the ring,
the disk being left on the faceplate so that
a second beveled disk can be screwed to it
to automatically center the ring. After
cutting the rabbet, the bottom o1t the bowl
is glued in place and the work is turned
end for end on the faceplate as in Fig. 8.
A piece of paper between the scrap block
and the bottom of the bowl will help in
separating the two when completed. In
turning the outside to shape, just enough
stock is removed to round it nicely and to
avoid cutting down below the grooves.
Finally, the inside is hollowed out as shown
in Fig. 7, following the contour indicated.

POPULAR MECHANICS
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Riding a small child on a bicycle can be
done safely with this tandem seat, which
is strapped to the luggage carrier. A sim-
ple footrest is provided and the rear wheel
has a guard to keep the child's feet from
accidentally getting into the spokes. The
seat is of the type that hooks over the back
of an auto seat and is altered to make it
suitable for use on a bicyele. For most
seats of this type, the alteration will con-

sist only of providing a wooden bottom and |

back. In the original, the seat hooks were
cut off and bent over the upper edge of the
back piece where they were screwed fo
the back to hold it in place. The bottom
was cut to size and screwed to the arm-
rest supports. Projections were left on the
front and rear edges of the bottom for at-

Tandem Seat to Carry Child Safely on Bicycle

. ¥
A CEAY HOOMS CUT r
Bl oFF AmD BENT -’ﬁ

|‘

taching straps with which the seat is fas-
tened to the luggage carrier. The guards
for the rear wheel are pieces of hard-
pressed board laced with cord to the rear
fork and luggage-carrier support.
—Ethel E. Bangert, Sacramento, Calif.

Badly Cracked Ceilings Repaired Easily With Water Glass

If the plaster on vour ceiling is badly
cracked and has loosened from the lath in
spots, a coating of sodium silicate (water
glass) on the lath side of the ceiling be-
tween the joists is an economical method
of repairing it temporarily until it can be
replastered. Buy 3 to 6 gals. of water glass,
depending on the size of the ceiling. Add
an egual amount of water, mixing about a
pailful at a time. Apply the mixture gen-
erously with a large brush, This will fasten
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the loose plaster to the lath, sealing the
cracks and tightening the whole ceiling.
Even bad cracks and sags can be taken care
of easily by forcing the plaster back into
place before applyving the mixture, using a
prop to hold the plaster until the mixture
hardens, which will take an hour or so.

{[Paper that sticks to table tops and other
polished surfaces can be removed easily if
it ig first softened with olive oil.
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Hedge Shears ""Hollow Ground”
With Sanding Block

COMVEX
T SURFACE

An easy way to maintain the hollow
ground inside surface of a pair of hedge
shears is to use a piece of emery cloth. This
is tacked to a wooden block that has a con-
vex surface formed on one side to conform
to the surfaces of the shears, When sharp-
ening them, the abrasive-covered block is
rubbed back and forth over the inner sur-
faces of the blades.

—Richard 1. Salzer, Baldwin, L. I., N. ¥.

Keeping Dust Out of Car Brakes

Better action and longer life of brakes

result by keeping them free of dust and .

grit. An easy way of doing this on the rear
wheelzs iz to drill a hole 1 in. below the top
of the brake backing plate. Then, with

d ai
r_, i g CAMPTEased ail,
““l PLATE
gt

B HOLE any accumulation
of dust and grit
can be blown out.
A cork should be
kept in the hole to
prevent the easy
entrance of addi-
tional dirt. This
idea also may be
used on the front wheels but the ease with
which they can be removed and replaced
makes thiz hardly necessary. Where cars
are operated in sandy country or are run
in wet sand it may be necessary to remove
the wheels and wire-brush the linings in
order to get out imbedded abrasive matter.
Blowing out the brake assembly, however,
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proves highly elfective except in those
cases where water has entered with the
gritty matter.—C. E, Packer, Chicago.

Toothbrush Cleans Egg Beater

It's a simple job

to clean the blades
of a rotary egg
beater if you use a
toothbrush. With
the brush you can
get into the re-
stricted places
around the blades
where it is diffi-
cult to do a good .
cleaning job with .
a cloth, Keep the brush arnund the sink
and you will find many other uses for it,
such as eleaning graters, choppers and s:irn-
ilar kitchen utensils.

Chain and Padlock Used as Unit

Where a chain

IT R, -=»__and padlock are
e/ H i (Cf-,} used together, cut
s ¥ s=1 45y off the shackle of

.f._"r‘.-

the lock and weld

the chain to it as
indicated. This
makes them into
one unit which is
handy, and it also
makes it possible
to provide a pad-
lock shackle of
any size desired
merely by using a
suitable length of
chain.

Transposed Springs Repair Clock

Eight-day clocks of the type that strike
sometimes fail to operate satisfactorily be-
cause of a roughened surface on the main-
spring. When this condition exists, the
clock can be made to operate correctly by
substituting the striking spring for the
mainspring. The reason for this is that fine
dust works into the coils of the mainspring
and acts as an abrasive-as the spring very
slowly unwinds over a period of eight days.
On the other hand, the striking spring
moves rapidly at regular intervals and dust
has less tendency to roughen its surfaces.

—E. T. Gunderson, Jr., Humboldt, Ia,

{[To prevent the inside of a cook-stove
oven from rusting, leave the door open for
an hour or so after baking,

POPULAR MECHANICS
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TWO CROSS STRAPS AND
ADJUSTABLE HEEL STRAF

1" WIDE TWILL TAPE. HEEL
STRAPS TIE BEHIND ANKLE

ALL LEATHER STRAFS
AMD FITTED HEEL
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You caon moke thesa
shoes from blocks of
hardwead in a couple
of hours, using a scrall
or band saw. Start with
full-size patterns of the
P:"{IF‘IJE‘ IJI'II:I 'SDIl]‘ EI'IUFES.
making guide sguares
a::urding to the scale
at the laft. The shaped-
heel style requires
sanding. Lleather or
fabric ties are attached
with thumbtocks or
fancy upholstery tacks
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T-Square Fitted With Cork Foot
Provides Artist's Arm Rest

Needing a rest to steady his hand while
lettering small showcards, one artist uses
his T-sguare as shown. A hole was drilled
in the blade near one end to take a cork,
which raised the blade slightly above the
worl, thus providing an ideal rest without
having to resort to a piece of extra equip-
ment. When not in use, the cork can be
removed so that the square can be used
for its regular work.

Driver Uses Piece of Fire Hose
To Remove Truck From Mud

Noting that a quantity of old fire hose
was to be discarded, the driver of a munici-
pal truck salvaged a couple of lengths
which he earries to aid in removing his
truck from mud holes when chains are not
used. Fire hose of this kind is wide and

its coarsely woven cotlon surface affords
the necessary traction for tires. Being wa-
terproof, the hose can be washed off easily
after use and stored in the truck.

Stake for Tying Boat at Bank
Cannot Be Pulled Up

After having his ==
rowboat used sev- -'" -,
eral times by per- :
sons who merely
pulled up the an-
choring stake from
the bank without
tampering with
the lock, one
sportsman used a
self - anchoring
stake. It consists of a length of pipe having
two pieces of auto-spring leaf bolted to the
lower end to form wings. When the stake
is driven into the ground, the wings spread
under the soil and prevent remowval of the
stake unless it is dug up with a spade.

Tracing Cloth Is Spread by Pins
For Imprint of Rubber Stamp

T

To hold tracing
cloth smooth for
the clear applica-
tion of a rubber
stamp, one artist
inserted round-

o/ head pins at an
) o) angle in the ends
'~ ROUND-HEAD of the stamp block

as indicated. In
this position, the
pins contacted the cloth before the stamp
and spread it smoothly under the pressure
applied to make the imprint.

FIMS

A Fire-Retarding Paint

A paint that will help retard the spread
of small fires and afford reasonable pro-
tection for surfaces where insulation of
other types might be too expensive, con-
sists of white lead, 41 percent, horax, 32
percent, raw linseed oil, 22.8 percent, tur-
pentine, 3.6 percent, and japan drier, .6 per-
cent. The borax is ground finely and mixed
with the linseed oil to form a paste, which
is then mixed with the white lead. The
lead reacts chemically with the borax paste
to form special heat-repellent properties.
The paint is restricted to interior use be-
cause of the reduction in oil content which
makes it non-resistant to weather if used
on surfaces outside of a building.

—H. J. Kerber, Chicago.
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Fireside Seat Has Legs Formed From Dowels

Set in front of yvour freplace
or radio, this seat will be a
pleasing addition to your room
furnishings, and its unusual
construction makes it an inter-
esting workshop project. You
will need 6 ft. of 3j-in. stock
§ in. wide for the top, which is
glued and doweled together,
and thirty 1-in, hardwood dow-
els; six are eut 174 in. long and
twenty-four of them 163; in.
long., After gluing the pieces
for the top together and shap-
ing it, assemble the dowels to
form the end units, each of
which consists of twelve short dowels and
three long ones. The latter are used at the
sides and in the center of each unit, and
are glued into holes in the top. As indicat-
ed in one of the details, the dowels are flat-
tened on opposite sides and are glued and
screwed together. The screws are stag-
gered and a Y-in. dowel is used instead of
a screw in the last two dowels at one side

1" DOwELS

=~ DOWELS MARKED “X"
GLUED INTD
I HOLES iN TOR

24 DOWELS 16%

& DOWELS 1757

BLACK
LEATHER
FINISHING
BRAID

— PADDING
— LEATHER

fa’ COTTON
ROPE
STAIMED TO
COLOR OF
LEATHER

of each unit to aveid having a serew head
exposed. Curved blocks serewed to the
underside of the top at both ends to bear
against the dowel units, add rigidity. The
units can be glued to the blocks, if desired.
Complete the seat by upholstering the top
and trimming the edges, three methods of
which are shown in the lower right-hand
detail—A. M, Youngguist, Toledo, Ohio.

Garment Drawstring Inserted Eaml}r Wlth Bicycle Spoke

Running a dmwsumg through the hem
of a garment is neither a difficult nor tedi-
ous job if you use a spoke from a bicycle
wheel. Just fasten the string to the bent
end of the spoke and push the spoke
through the hem as indicated. If the string
ig too wide to tie it to the spoke, attach it
with a small piece of adhesive tape.

Q[ A spring-type clothespin with your name
imprinted on it is handy for elipping yvour
rubbers together when attending parties
or other gatherings.
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GARDEM-
HOSE
SPRAYER

HAMD
SPRATER

APHIDS

Thess plant lice attack many trees,
shrubs, and plants. To contral them on
tender plants and shrubs, apgly nice-
fine or spap sprays or dusts, repeats
edly. Root cphids. bluish-green in el
ar, are discouraged by wood aihas
ond mixture of 1obocco dust ond air-
slaked lime in equal ports,

ASIATIC BEETLES
Cinnamon-brown in colar, they may
ba found in the soil oround p|nn1‘!.
Thay feed ol night, resnter the soil at
daybreak, ond ore detected mainly by
the damoge. Sproy planis with lead
orsencte. When o lawn is infested,
apply pawdered leod arsenate 3 Ihs.
to 1,000 =q. fi. of surfoce.

JAPAMESE BEETLES
Damage many planis and trees
Fruits moy be protected to seme extent
by spraying with o solution :nn:.i:ling
of hydrated lime, 5 or., ond wheat
flour, 2 oz., in water, 1 gal. For infest-
ed lawns, spread powdered laad arse-
note, 5 te 10 Ibs., mined in four times
its weight in sand for 1,000 sq. f1.

LINED PLANT BUGS
Tinnios are often injured by lined pn1ﬂl'|l
bugs, Knocking the bugs inle a con
of water filmed with kerosena i3 one
fairly effective method of reducing
their number, Micotine may be dusted
or tpraynd on the plonts. Be sure o
keep o sharp wotch for the bugs when
the plants are young.

By W. Clyde Lammey

HEN tendrils and branches

of choice plants and shrubs
show szigng of withering or droop-
ing, and when seedlings or trans-
plants in the vegetable plot take
on a sallow color and refuse to
grow with ordinary vigor, no time
should be lost in getting busy on
the bugs with sprays and dusts.
At the top of the page are shown
some simple and inexpensive hand
sprayers and dust guns for effec-
tive application of dusts and
gprays. Manufacturers generally
give detailed instructions regard-
ing their operation. Likewise,
makers of sprays and dusts tell
exactly how to mix and apply
them either dry or in solution.
Although commercial users of
large guantities generally follow
a given formula, the user of pack-
aged sprays or dusts in small
guantities should be careful to fol-
low exactly the maker's directions
as it sometimes happens that the
effectiveness is determined to a
certain extent by the gquantity and
the means of application. Consid-
ering this, the manufacturer has
made up instructions for using his
product accordingly.

Only an entomologist of wide
experience can know and identify
all the insects and the true extent
of their depredations. So, take a
round dozen of them such as you
gee pietured here and keep in
mind that “bugs” is only a very
general term. There are a few

POFPULAR MECHANICS
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POWDER }
GUN |

FIELD DUSTER

worms thrown in, as you will note,
but the list does include zeveral of
about the most widespread and
exasperating pests that the gar-
dener and flower grower must
battle against. For example, take
aphids, or “plant lice,” as people
commonly and aptly ecall them.
They are tiny things and you must
look elosely to discover them even
when they are gathered in clus-
ters as is their habit. Note that in
the caption regarding aphids sev-
eral dusts andg EPrays are recom-
mended. One thing to be kept in
mind is that very often the exact
spray or dust used is not as im-
portant as persistent application.
One can't just spray or dust once
or twice in haphazard fashion and
expect the bugs to leave, Itis gen-
erally necessary to keep after
them continually. Often, in heavy
infestations of certain insects as
for instance with aphids, it bhe-
comes necessary to risk a certain
amount of damage to the plant or
shrub by continued spraying or
dusting to get rid of the pests,
¥ou will notice from the cap-
tions accompanying the illustra-
tions of the various insects, that
often a single spray or dust has
been found effective against a
number of them, Old standbys are
the tobacco dusts and nicotine
sprays, rotenone and pyrethrum
dusts and sprays, and arsenate of
lead. Insecticides fall into three
classes: stomach poisons, contact
poisons, and fumigants. The latter
are used more commonly in
greenhousesz and other enclosures,
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ROSE LEAFHOPFERS
Similar to aphids, the su:hing leaf-
hoppers, tiny, beetle-like bugs, attack
nearly all rase plants, sapping vitality
ond marring beauty of foliage, as
well s transmitting disenses to it
Spray with @ nicatine solution or py-
rethrum on the leaves when the young
leafhoppers. first oppaar.

TARMISHED PLANT BUGS
Daohlios, zinnios, asters, chrysonthe-
mums, ore susceptible, Adult bugs are
"2 in. long, brown, with block ond
yallew streaks, found under stanaes,
leaves, in bark, and omong seme
weeds, Pyrethrum sproy or dust, and
sulphur dust are moderately effective,

Clean up trosh ond weed:.

RED-BANDED LEAF ROLLERS
A leaf rolled up tightly, or sometimes
several leaves cought togetner in a
wab, farms the hame of a leaf raoller
caterpillar. Sproying or dusting should
be done early enough to kill the pests
before they hove accomplished much
loaf rolling. Leod arsanate has been
found to be on effective spray.

RED S5PIDERS

The red spidar is rcﬂl|:|.- o mile, 1§ sucks
the life from plants ond vegelables in
in hovse, greenhovse or garden, and
also ottocks mony irees ond shrubs
on the underside of leaves. A pow.
dery white coat betroys the spider’s
presence. Sproy with lime-sulphur,
ratenone or pyrethrum,




BAGWORMS
Spindle-shaped bogs seen on arbor.
vitae, red cedar, willow, maople and
other trees and shrubs, are “pertable’”
houses of bogweorms, Pick and burn
all of the bags to destroy the egas.
Spray or dust the infested trees and
p|q|-|1-|. with leod orsenate whan the
lorvoe feeding period starts.

CUTWORMS
These worms will attack young garden
plants and some ernomeniol seed-
lings. To contrel tham, scatter o paison
bran mosh around the plants in the
ovaning just before dork, as the cut.
waorms dine at night, Early in the
morneng the mash should be Qulhrrud
vp bafore birds discover if,

FALL WEBWORMS

These ru"uw. hlu:knipurr'd. huir}r
worms, living in @ tent of wabs waven
ovar the ends of branches, can couss
severg injury fo folioge of more than
100 trees of vorious kinds, Pruns tha
infected bronches ond corefully bura
them with the webs, or spray them
with arsenate of lead.

IRIS BORERS

Gnowed iris lpoves indicote borers,
which travel down fo the rhizames,
Burn the worst plants: Pore others and
dip in corrosive sublimate, 1 te 1,000
||:|||.ll;|:|r1_. far Vs |'||'... ar rall rhizomes ia
dry sulphur ar gypsum. Sproy the new
growth of leaves in the spring with
orsanote of leod or micotine,
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There is a fourth type known as
repellents—materials which keep
insects away because of color,
odor, or some other property dis-
agreeable to the bug. Concerning
the various stomach poisons, lead
arsenate in its prepared forms is
one of the most effective poisons
for use against the chewing in-
sects such as beetles, caterpillars,
and grubs. It also is combined
with nicotine and with certain
fungicides, an example being bor-
deaux mixture. Caleium arsenate
(arsenate of lime) is sometimes
substituted for lead arsenate but
it must be applied eautiously to
tender foliage. Of the contact in-
secticides, nicotine is the most
widely used, chiefly because of its
low cost and great range of effec-
tiveness. Mixed with hydrated
lime or sulphur, it is especially
useful as a dust. Used as a spray,
a common dilution is one tea-
spoonful to a gallon of water. For
additional effectiveness it is often
recommended that 1 fluid oz. of
liquid soap be added to each gal-
lon of spray to act as a “spreader.”
In any case, remember to follow
the maker's directions when mix-
ing small quantities. The spray
kills by contact with the body of
the insect, hence it is effective
against sucking insects such as the
aphids, leafhoppers, and red spi-
ders, although pyrethrum sprays
are generally better for the latter.

Another way of foiling the cut-
worm is shown at the top of this
page. Cone-shaped paper disks
are fitted around the tender trans-
plants and weighted at the edges
with soil. This method is used
where you eannot use the poison
bran mash. In both spraying and
dusting either stomach or contact
poisons, it is especially important
to remember that the material
must reach the underside as well
as the tops of the leaves and that
the contact poisons must strike the
body of the insect in order to be
fully effective. The best time for
spraying or dusting is, of course,
difficult to determine by rule, but
generally dusting should be done
in the early morning, the ideal
time being just before the dew is
completely dried off, while the air
is still, and when there are pros-
pects of a fair day. Spraying can
be done quite effectively under
the same general conditions,
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A Safe, Quick Change From Swmg to Trapeze

On swings that have

chains instead of ropes, it
is possible to make the
swing seat and a trapeze
bar interchangeable by
using a repair link and a
heavy harness snap in
each chain at the height
the trapeze bar is to be
attached. Two links are
removed from each chain
so the length will remain
the same. Eyebolts are
fitted to the trapeze bar,
the ends of the screws be-
ing peened so the nuts
cannot come off. The ar-
rangement of fastening
the chain to the seat with
evebolts as shown, can be
improved by providing
yokes or hangers of an
inverted V-shape at the
ends of the seat to pre-
vent tipping easily when
children stand on it.
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Novel Hardwood Trinket Box Has Secret Compartments

Although this little trinket box
appears empty when the lid is
raised, it has two secret compart-
ments, which provide an ideal
place to keep rings and other small
jewelry. To hide these compart-
ments effectively, a careful job of
woodturning is required, as all
parts should fit perfectly when as-
sembled and the desired finish has
been applied. By attaching rubber
bands as shown, both secret com-
partments are kept closed, in case
the box is turned upside down.
The rubber-band ends and tack
heads can be concealed easily by
gluing eardboard disks over them.

Checkerboard Made of Inlaid Linoleum Is Durable and Attractive

If you ean obtain some inlaid linoleum in
colored squares, such as gray or dull blue
and ivory, you can make a good checker-
board from them. Such ecolors are not in
harsh contrast and do not tire the eves, and
the soft surface of linoleum is ideal for
playing. It is glued to a plece of 3% or 1a-
in. plywood and the edges are finished
with thin molding all around. Stain and
varnish the molding and the underside of
the board, and glue a felt or leather disk
at each corner. After setting the squares
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in place with glue, lay a flat board over
them and weight or clamp it down. It may
be necessary after the glue has set to use
fine sandpaper to get all the edges flush.
In case you can’t find linoleum in squares
vou can cut them separately from scrap
linoleum of the right colors. Cutting should
be done with a heavy, sharp knife.

—A. D. Pitney, Chicago.

§[Gum can be removed from clothing by
chilling it with ice until it is very hard.
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Trailer End Gates Interchanged
To Haul Different Boats

Anyone having two boats of different
types can utilize one small trailer to haul
them by simply making two sets of inter-
changeable end gates. In this way, it takes
but a minute to make the trailer suitable
for either boat. The top edge of each end
gate is cut to the econtour of the boat bot-
tom it is to earry and padded at the points
where the bottom of the boat will rest on
it. The padding can be pieces of old tires,
if available, or vou can use several thick-
nesses of burlap, canvas, or other suitable
cloth. The boats can be tied down to the
trailer with rope or leather straps as de-
sired —Herb Clarine, Faribault, Minn.

WireSoldered at Bottom of Qilcan
Prevents Clogging of Spout

To keep dirt
from clogging the
spout of his oil-
can, one mechanic
drilled a small
hole in the bottom
of the can and in-
serted a length of
piano wire to ex-
tend just slightly
below the top of
the spout. A drop
of solder was then

used to hold the

WIRE ™ >

& SGLDEHEI}ﬁ
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wire in place and seal the hole. With this
arrangement, any dirt that collects in the
spout can be ejected quickly by pressing
the bottom of the can in the regular way.

Pencils Pointed With Sandpaper
Tacked on Drawing Board

Draftsmen and
others who must
sharpen pencils
often to produce
fine lines on draw-
ings, will find a
small piece of
sandpaper handy
for this purpose
when tacked to the edge of the drawing
board as shown. For best results, the sand-
paper should be folded in half, abrasive
side in, to form a pocket that will catch
graphite dust or lead particles that are
ground off as the pencils are sharpened.

—Wm. Swallow, Brooklyn, N. Y.

Coin Selector Snapped in Purse
To Locate Change Quickly

Women shoppers who have difficulty in
opening their coln purse and locating
change when carryving a number of pack=-
ages can avoid such trouble by fastening a
coin selector inside their regular purse.

DRESS SMAP AT
EACH CORMER

These selectors are generally available at
ten-cent stores and they can be held in
place by securing a dress snap at each cor-
ner of the case as shown. In this way, one
selector will serve for a number of purses,
as extra snaps can be sewed to other lin-
ings in a few minutes.
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New aclord on
GARDEN |
WINDMILLS
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Irately cranking away ot his ancient jolopy, the puppet
shown obove is a comic reminder of eorly oute days. A boy
hoppily riding his pony is another version of an animoted
figure. The cor silhouette is cut in duplicate with filler blacks
between the parts so that the crankshoft con be concealed
and bearing surfoces provided. The boy-and-pony cutout
is made from one piece of thin material and painted appro-
priu!:ly. Far o conventional mouwnting, an irgn rod is fitted
in a post and, if availoble, o pisce of tubing is pravided for
a bearing. Washers or a ball-thrust bearing carry the load
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Easy Way to Hold Paint Bucket
While Painting Fence

You can avoid stooping to dip the brush
in a bucket when painting a fence if it is
hung from one of the pickets as shown,
Just punch a hole in an empty ean to take
a wire hook and invert the can over the
end of a picket as shown, hanging the paint
bucket from the hook.

Rainproof Ventilating Frames
For Porches and Bedrooms

Wooden frames covered with wire glass
and attached to windows to project out-
ward at an angle as shown will enable you
to keep the windows of a bed room or
glazed porch open for ventilation without
any possibility of rain blowing inside. This
idea is especially handy in homes where
the members of the family are away dur-
ing the day, as it permits some of the win-
dows to be left open to keep the house from
being hot and stuffy when they return. If

it is necessary to have the open windows
completely covered to keep insects from
entering, screens can be used in addition
to the frames, or sides can be provided for
the frames to close the window openings
except at the bottoms, which are covered
with sereen wire.,

Cementing Iron to Stone

If you have occasion to cement iron to
stone or marble, the following mixture will
be highly effective. It consists of plaster of
paris, 30 parts, fine iron filings, 10 parts,
and sal ammoniac 1% part, mixed with vine-
gar to form a fluid paste.

Worn Slots in Miter Box Repaired
With Hardwood Dowels

If the guide slots in a wooden miter box
have become so worn that accurate work
is no longer possible, you can repair them
easily by using dowel pins set into holes
bored vertically in
the sides of the
box. The holes
should bisect the
original slots and
should have a di-
ameter a little
over half the
thickness of the
stock in which
they are drilled.
The depth of the
holes is optional,
but should be at
least half the depth of the original slots. If
too shallow, the saw may cut inaccurately
when working near the bottom. Cut dow-
els to match the hole depths, glue them in
place and then cut new guide slots through
them. If it is desired to repeat the repair
later, it is easy to bore out the old dowels
and replace them.

Hose Replaces Rubber Bearing
Of Motorboat Shaft

As the putboard rubber bearings, often
used on propeller shafts of motorboats, are
now difficult to obtain, substitutes may be
made from a piece of steam hose or other
heavy-type rubber hose. This need not be
a piece of new hose but should be in good
condition. The water slots on the inside
surface of the bearing may be cut out with
a sharp knife kept wet with water while
the actual cutting is being done. The fit
and general design of the bearing should
be approximately the same as that of the
old one—A., H. Vance, Ft. Lauderdale, Fla,

POPULAR MECHANICS



Perpetual Desk Calendar Housed in Small ‘Igloo’
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Turned and finished nicely in walnut or ~ MAY JUNE JuLy AUG,
maple, this igloo-shaped perpetual calen-
dar makes a handsome desk accessory oEET, 0Lt i e
which is both convenient and novel. The sIMITIWITIE IS
shell is turned from a block built up by
gluing together five, 3j-in. disks a little 1l213lalslel7
over 4 in. in diameter, one of the disks he-
ing of pine for attaching the work to the 2(3(415/6(7(8(9(10[17112/13]14
lathe faceplate. Hollow out the inside of |2 |10|11|12{13([14|15|16{17|18|19|20|2]
the shell to a depth of 21§ in. following the |1&[17|18|19|20|21|22|23|24|25|26|27 |28
sectional view, Then shape the outside as |23|24|25|26|27|28(29|30|31
far as you can, leaving a 14-in. wall, after 20! 31
which cut the work free of the pine block

and finish off the rough spot by hand with
fine sandpaper. To cut the windows in
the shell, first drill a row of small holes
completely around the openings to remove
the waste and then finish by beveling and
smoothing the edges with a sharp knife.
Next, cut and pivot the month disk loosely
in the top of the shell with a flat-head
serew, placing a thin washer between the
disk and shell for clearance, and glue a
suitable knob over the screw head.

. This leaves the date ring which is held
inside the shell by a base ring. Turning
the outside of the date ring after you have
completed the inside, requires the use
of a wooden chuck, tapered slightly, over
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which the ring can be pressed firmly to
hold it for turning, The date ring is set on
the base ring and is turned by bracing the
thumb, first and little fingers against the
inside of the shell. The calendar is set by
turning the month disk until the proper
month appears centered in the window
and then the date disk is moved to bring
the first of the month under the day on
which the first of the month comes. The
calendar is printed full size in the draw-
ing so that it can be cut out and pasted in
the positions indicated. Note that the date
card extends about 15 in. above the ring
to pass behind the day strip.
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7= Junior CARNIVAL

EVERY youngster loves a carnival
and dreams of having one right in
hiz own backyard, which is possible with
the amusement devices suggested here.
All are safe and none of them involves
the use of rifles, dangerous electric con-
nections or other hazardous accessories.
Inexpensive lumber and old material
may be used for the stands, horses and
supports, as they are to be painted in
bright colors which will hide the de-
feets, Colored bunting or crepe paper
also may be used to advantage.

As no carnival would be complete
without an “attraction” that tests the
skill in throwing a baseball, we start off
with the game of “Make Old Sourpuss
Smile.” A piece of canvas is stretched
between poles, as shown in Fig. 2, and a
hole about 10 in. in diameter is cut
through the canvas with the center just
51 in. above the ground. Behind this
opening is placed a rack with the double
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head as detailed in Fig. 4. The device is
arranged so that if the ball strikes the
scowling face it will swing over and the
smiling face will appear behind the open-
ing. The next time it is hit the faces will
be reversed again. -
The swinging unit consists of two scroll-
sawed pieces and a closed frame to contain
BB shot, which serves as a weight to keep
the unit in a vertical position, the shot roll-
ing from end to end when a head is hit and
turned over. The frame is assembled and
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screwed to the back of one of the
shaped head pieces, the other piece
being screwed to the frame from the
front, to enclose it completely. Painting
faces on the heads as in Fig. 1 and making
a ball rack as indicated in Fig. 3, completes
the joh.

The Climbing Fireman shown in Fig. 5 is
the answer to boys who want to show their
strength. It consists of a vertical track on
which a block, painted to represent a fire-
man, is made to elimb by striking a disk
on the end of a treadle with a eroquet mal-
let. This causes the inner end of the treadle
to drive the figure up a back board or track,
as shown in Fig. 5. Windows, to simulate
a skyscraper, are painted or pasted on the
board at intervals to indicate how many
floors the player has made the fireman
climhb. If the player succeeds in driving the
fireman to the top, a bell rings, indicating
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a perfect shot. Each player has three
strikes and his score is the toial of the floor
numbers that he makes.

The treadle is pivoted to a frame con-
sisting of two strong pieces, either solid or
built-up stock, which are nailed together
with a spacer at the back. The disk or
strike plate is made of hardwood and is
bolted to the treadle with the grain of the
wood running at right angles to the treadle.
The back board, shown in Fig. 6, is cut out
at the bottom to straddle the treadle frame,
which is serewed to it and braced diag-
onally, Guide strips at the edges form
grooves in which the fireman slides, and
stop blocks at the top check the figure at
this point. The top of the back board is
finished off with two pieces to simulate a
roof. The figure is recessed at the back to
reduce friction and to avoid seraping loose
the paper windows. In use, the device is
supported further by stakes driven along-
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side the treadle frame and by four guy
wires,

The Green-Eyed-Buddha Target shown
in Fig. 8 has a special appeal for young
archers, A medal on the chest has to be
hit with a suction-cup arrow. Then the eyes
light up green and remain lighted until the
target is reset. The target consisis of a
large figure cut out of wallboard as shown
in Fig. 7. Fig. 9 shows a rear view of the
target and the wood framework to which
the wallboard figure is tacked. Three
shelves are provided for batteries, target
switch and miniature lamps. Two large
1% -volt dry cells are connected in series
to provide current for the 3-volt lamps.

The medal is cut to the shape indicated
in Fig. 10. Projections on the lower cor-
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ners are bent so that they fit an iron brack=-
et to which the medal is pivoted loosely
enough so that a slight blow will cause
it to swing back and make contact with a
brass strip. Two wood screws and a ma-
chine screw are used to mount the contact
strip on a shelf behind the target opening.
An additional machine screw or binding
post is used to anchor a “pig-tail” con-
nector of flexible wire, which is soldered to
the medal. Two miniature sockets for the
lamps are screwed to a shelf directly be-
hind the eve holes, which are covered with
green Cellophane. The wiring diagram is
shown in the lower right-hand detail of
Fig. 10.

Man Overboard as shown in Figs. 11 to
14, is a riot of fun for evervone. It is really
the old “Doll Rack” in a new form and
with a reset arrangement operated by sim-
ply pulling a cord. The object of the game
is to see how many figures can be knocked
over with five baseballs. A canvas back-
stop is arranged to catch the balls that go
wild. Fig. 14 details the rack and Fig. 13
shows the reset arrangement. The designs
for the various heads are shown in Fig. 12,
and the method of hinging them to a base
is shown in the detail at the left. The fea-
tures are painted on the pieces after they
have been band-sawed to shape.
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The Catapult Bowling Alley will furnish
fun and amusement galore, and is large
enough to play a real game involving con-
siderable skill and technigue. The game is

layed essentially the same as on a regu-
ation bowling alley except that the ball is
catapulted as shown in Fig. 19 instead of
being rolled, and the pins are reset by pull-
ing cords. Scoring is the same as regular
bowling, a game consisting of ten frames
with only two balls plaved for each frame.
If all the pins are knocked down by the
first ball, the score is called a strike and the
second ball is not used. A strike is indi-
cated by “X" on yvour score card, Fig. 20.
If some of the pins remain standing, the
second ball is played. Should this ball
knock down the remaining pins, you have
scored a spare, indicated by “/”. A strike
entitles the player to a score of 10 points

Ius what is made on the next two balls

owled. A spare entitles the player to 10
points plus the score made on the next ball
playved. If neither a strike nor a spare is
seored in the frame, the total number of
pins knocked down are counted as vour
score. Should a strike be made in the 10th
frame, two additional balls are played im-
mediately and the total score determined.
A spare entitles the player to one addi-
tional ball. Strikes, spares and blows
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(neither strike nor spare) are indicated on
the score card immediately, but the num-
ber of points cannot be indicated until the
additional balls have been played in the
case of spares and strikes. The score for
each frame consists of the points made in
that frame plus those made in the previous
frame and yvour final score is the amount
shown at the end of the 10th frame.

Fig. 15 shows how the alley is construct-
ed. The ends, spacers and cleats are made
of solid wood, and the other parts of ply-
wood or hard-pressed wood. A pad at the
end of the alley is used to absorb the force
of the ball. A sloping block at the back
diverts the ball to one of the gutters, these
being slanted toward the front so that the
ball will be returned to the player. A 1%5-
in. billiard ball is used to play the game.
Fig. 18 shows a detail of a pin and the cata-
pult sling. Heavy rubber bands are looped
through the leather ball holder and se-
cured to two large serew eyes that have
been opened just enough to admit the rub-
ber bands. The pins are turned in pairs
as in Fig, 21,

Figs. 16 and 17 show the arrangement of
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the cords and a detail of the small awning
pulleys that are used to set the pins from
the front of the alley. The cords are strung
through holes in the bottoms of the pins,
and drawn out through the intersecting
side holes for knotting. The cords pass
through the holes on the playing surface
and through a triangular opening in the
gutter floor under the playing surface.
Then they are run through the pulleys di-
rectly under the holes and are brought out
to the front of the alley where they are all
tied to a ring, When the pins are all set u
there is a slack of about 8 in. in the co

o f]:ermjt the pins to be knocked down.
Soft braided cotton cord about 3%2 in. in
diameter is used.

Replacing Motorcycle Chain

When the rear chain of a motorcycle
must be removed for cleaning and greas-
ing, it can be replaced on the front sprocket
more easily if a length of old chain is at-
tached to the one being removed. This is
left hanging arcund the front sprocket, and
used to pull the regular chain into place.
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Baby Can’t Upset a High Chair
Hooked to Baseboard

After a baby gets old enough to stand
up in its high chair and rock it so there is
danger of tipping it over, just hook the
chair to the baseboard. Secreen-door hooks
screwed into the baseboard to engage
screw eyes in the rear chair legs will solve
the problem, and take only a second to
hook or unhook whenever necessary.

—Helen Thompson, San Francisco, Calif.

Paper Keeps Cork From Sticking
In Bottles of Sugary Liquids

Corks frequent-
Iy stick in bottles
that contain sug-
ary liquids. This
annovance can be
prevented with a
small piece of
waxed paper
smoothed to the
cork before in-
serting it. You
will find that all of
the contents of the bottle may be used
without a sugary seal forming on the cork.

Softening Peanut Butter in Jar

When a jar of peanut butter is first
opened, most of its oil is found on top,
while the butter near the bottom is dry or
stiff. Attempts to stir or re-mix it are not
only messy, but usually result in splashing
oil on your clathes or tablecloth. An easy
way to overcome this problem is to invert
the unopened jar under the faucet and
gradually turn on the hot water. Leave it
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there for about 10 minutes with boiling hot
water running down the sides of the jar.
An alternate method, in the absence of
running hot water, is to boil the inverted
jar in any tall pot. Do not plunge the cold
jar into beiling water, as it may shatter.
The heat will re-soften peanut butter and
cause the oil to rise and permeate the en-
tire contents. Turn the screw cap down
tightly and put the jar upside down be-
tween servings.—A. Vena, New York City,

Tack Holder From Pipe Cleaner

A handy holder for driving tacks and
small nails can be made from a pipe
cleaner. This is bent back for a distance
of about 1 in. from the end to form a loop
which holds the tack. After the latter has
been started, the cleaner is removed by
pushing it forward.

Flap Cutin End of Cardboard Box
Aids in Removing Lid

If you use card-
board boxes as file
cases for photo
negatives, maga-
zine clippings or
other papers and
are often annoved
by the difficulty of
removing the lids
when in a hurry,
cut one end of
each box to form
small flaps as
shown. These do not mar the appearance
of the cases, yet they provide a simple
means of getting a finger under the lids to
remove them quickly.

Feather Serves as Handy Brush
To Recover Spilled Mercury

Next time you
are working with
mercury in a lab-
oratory or shop
and accidentally
spill some of it on
the bench, try re-
covering it with a
large feather in-
stead of a brush.
The flexibility and
fine edges of most
feathers make
them ideal as im-=
provised brushes
for gathermg the drops and getting them
back into a container.
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Fun at the Beach With These Paddle Floats

Anyone unable to swim
can still enjoy this sport
safely by using a paddle
float like the one shown.
It is operated by dipping
the paddles into the wa-
ter much like paddling a
canoe. The float is made
by soldering a tube or
pipe into holes in the bot-
tom and cover of a large
can about 15 in. long and
10 in. in diameter. This
permits a paddle bar to be
inserted through the can
and still keep it water-
Elght, The pat}dle asselzim- Ir”'-_jr'._ ;

v consists of a wooden OLDERE o
bar about 1 in, in diam- b\
eter and 7 ft. long which |METALTURET
is slotted at the ends to 3
receive the paddles,
which are made of Yi-in. | ...
plywood and eoated with
spar varnish.

ILE BAB

Pointers to Help Grow Garden Vegetables Successfully

Growing a small vegetable garden is not
difficult if it is planned carefully and a few
important things are kept in mind. First,
select a well-drained plot of good soil
Spade or plow the ground deeply, at least
8 or 10 in. This loosens the subsoil so that
it will hold moisture and the tiny plant
roots can penetrate it. Work a good fer-
tilizer into the soil as you prepare the seed
beds. If vou do not wish to fertilize all the
ground in the plot, fair success can be had
and fertilizer saved by working it into the
soil only under the seed rows at the time
of sowing, or under seedlings when trans-
planting them. Remember, however, that
due to climatic and soil conditions, some
localities are unsuited for growing certain
types of vegetables. Inquire from those
who have grown gardens in your neigh-
borhood as to the kinds of vegetables to
plant, In general, you can follow the in-
structions on the seed packets regarding
planting time and culture. When the in-
structions state that the seeds can be sown
as soon as the ground ean be worked in the
spring, do just that. Vegetables of this type
will not be affected by light frosts and must
be planted early because they either re-
quire a long time to reach maturity, or
grow best during cocl weather, making it
necessary that they have time to reach ma-
turity before hot, dry weather starts. When
planting seeds, follow the instructions
faithfully as to the depth they are to be
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covered, and firm the soil on them with the
flat side of the hoe. Some seeds can be
spaced in the trench the distance they are
to grow, while others must be sown at least
twice as thick as they are to grow and must
be thinned after the seedlings are 1% in. or
so in height. Be sure to thin the seedlings
to the recommended spacing, otherwise
they will grow spindly and not develop. If
vou have been unable to grow peas suc-
cessfully, make the seed trench 4 to 6 in.
deep, cover the seeds to a depth of 1% or
2 in. and gradually fill the remaining trench
with dirt against the stems of the seedlings
as they grow. This method provides good
coverage over the roots which helps to
prevent them from dryving out. A good
way to force vegetables that must grow
rapidly, such as radishes, is to use the lig-
uid from sheep manure that has been
soaked in water for a couple of days. Just
dampen the soil under the seed trench with
the liguid, then cover with a Ye-in. layer
of dirt in which the seed is planted. If to-
mato seedlings are long and spindly when
transplanted, set them deeply in the
ground, up to the second pair of leaves is
not too deep. This will enable the plants to
produce an unusually strong root system
that will help them during dry weather.
It is a good idea to stake all tomatoes and
peas regardless of the type. This keeps the
plants from falling over on the ground
where they are more susceptible to disease.
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Food Bag Shields Camera Case
Against Rain or Snow

Slipped over your carryall camera case
when vou find it necessary to take it out
in bad weather, a Pliofilm or ociled-silk
food bag will protect the leather from wa-
ter. Such waterproof bags are available in
many sizes and shapes. If it is necessary to
cut slits in the material to accommodate
the camera-case straps, the openings
should be reinforced with cellulose tape.

Identifying Mark Made on Print
Without Damaging Negative

A particular point in a photograph, such
as a window in a house or a person in a
group, can be marked with an arrow while
making the print without altering the neg-
ative. Just cut a small arrow from opaque
paper and lay it on the negative before
making the print.

—C. N. Crotsenburg, El Cajon, Calif.

Thumbscrew in Tripod Socket
Holds Camera in Case

To hold your
camera in anever-
ready case so that
it cannot fall out if
the strap should
get loose and the
case should be in-
verted accidental-
ly, you can use a
1y -20thumhbsecrew.
Thiz goes through
the tripod=-mount-

: ing hole in the
bottom of the case and into the camera. A
washer, a little larger than the serew hole
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in the case, is soldered to the shank of the
screw, and the latter is cut off so that the

washer will come snugly against the case
when the serew is turned down.

Nicks in Crayon Mark on Bottle
Show Age of Developer

When he mixes
up a fresh bottle
of developer, one
photographer
makes a long
crayon mark on
the side of the bot-
tle. Each time the

solution is used,

he makes a seratch s L

through the mark |

with his thumb- @ —f—=—1—cherse:
nail. Thus, he al- ;

LINE

T -'-R;HEIU.IL\
= L]
=\ MARKS

ways knows how
many rolls have been developed, and can
discard the solution at the proper time.

Small Spring on Cable Release
Keeps It From Kinking

Placed on a
camera cable re-
lease and fastened
with tape, a small
coil spring keeps
the release from
kinking. The
spring is especial-
Iy useful in keep-
ing the release
from bending
when a heavy
self-timer is used.

=
~

Emergency Ferrotype-Tin Polish

While it is not [ "'ﬂ
recommended for .
regular use,
waxed paper can
be used in an
emergency to pol-
ish ferrotype tins.
Crumple a piece of
the waxed paper
and rub it thor-
oughly over the entire tin, as shown, then
polish with a soft cloth. Heavily waxed
paper will be found to give the best results.

q[ A brush of the type used to clean coffee
percolators is excellent for cleaning the
necks of darkroom funnels, in which de-
posits are likely to collect.
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Tilting Tripod Head Holds Your Camera Firmly

A 'y
8 =AY

DIRECTEON
OF GRAIN

CARRIAGE BOLT, 8

" STEEL
TAP %" - 20

KB
Foolus

SET FLUSH 1M
BASE FOR
TRIPOD SCREW

This homemade tilting tripod head en-
ables the camera to be swung up to an
angle of 45 degrees as shown in the upper
photo or to any angle between this position
and the vertical position shown in the low-
er photo, For panorama views it can be
swung around horizontally after the tripod
screw has been loosened. The cost of such
a tilting top is practically nothing as you
can make one from scrap stock plus a few
bolts and serews. Three vertical friction
blocks, two on the lower part of the head
to straddle one on the upper part, are
locked firmly together to hold the camera
in any position when you tighten the
thumbnut. Details above show all the
parts, their sizes and the method of assem-
bling them. A metal plate, 15 in. thick, is
fitted in a recess to come flush with the
underside of the head. It is drilled and
tapped to take the 14-20 thumbscrew of
the tripod, and is fastened in place secure-
Iy with flat-head screws. A 1i-20 setscrew
having a hexagon-shaped recess instead of
a serew slot, is provided in the upper part
of the head for attachment of the camera,
The setscrew threads through a nut, which
is set in a square hole chiseled in the cen-
ter friction block. Also, the screw hole in
the block is counterbored to take the head
of the serew when the latter is driven down
so that it will not project beyond the curved
edge of the block, which would interfere
with its movement. A piece of drill rod is
used for a handle to manipulate the head.
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An auto gearshift lever is fitted to one end
and the other end is threaded to fit a metal
strip as shown. Part of the threaded end is
filed down to hexagon shape and hardened
so that the handle can be used to turn the
setserew. The friction blocks must fit to-
gether rather snugly even when the
thumbserew to lock them is released. Their
contacting surfaces should not be sanded
very smooth and no wax or polish should
be applied here since {riction is desired. A
spacer cut from a length of tubing fits
over the bolt and is inserted into the hole
of the center friction block. The spacer
should be just a trifle less in length than
the thickness of the block.

—@G. F. Bateman, Denver, Colo.
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Discarded Oilcan Used as Form
For Top of Concrete Pillar

5-GAL CAM

Where the ends of concrete pillars for
foundation and center support posts ex-
tend above ground level, handy forms of-
ten can be improvised from 5-gal. oilcans.
These are adapted by removing both ends
and then slitting each one down the side.
The cut sides are bradded to blocks of
wood, after which supporting erosspieces
are attached as shown, to provide a means
of adjusting the forms to proper height
with wood blocks or stakes driven into the
ground. If inside surfaces of the cans are
well oiled before pouring the concrete, the
forms will separate from the concrete eas-
ily as the brads can be pulled through the
tin. In loose soil, it may be advisable to
use additional cans as the hole is dug to
prevent cave-ins—A. L. Mills, Chicago.

Shoe Cleaner Applied Easily
With Letter Moistener

When cleaning
sport shoes, espe-
cially those of two
or more colors, put
the cleaning liquid
in a letter mois-
tener of the type
shown and use it
as an applicator.
You can do the
job without soiling
the hands, and without getting the liquid
on adjoining colors or the soles. When fin-
ished, remove the sponge from the mois-
tener, clean it in water and put a cork in
the moistener tube in place of the sponge
until needed again. The moistener is espe-
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cially handy if you are traveling, as it can
be carried safely and conveniently in a bag
or suitcase where it is always at hand for
instant use.

Screws in Door Hinges Loosened
By Simple Pipe Tool

While disman- —_ =
tling old cars, one ==
mechanie found it
extremely difficult
to loosent he
screws of heavy
door hinges due to
rust areund the
screw heads. To
break these loose
for removal of the
hinges without damage, he used a short
length of pipe as a tool. This was merely
set over the screws and given several sharp
blows with a hammer, which proved very
effective in speeding the ljnb. The inside
diameter of the piece of pipe used, of
course, should be just slightly larger than
that of the serew heads.

"Lock” Keeps Bolt From Turning

If you have experienced the annoyance
of having a rusty carriage bolt turn while
trying to unscrew the nut, the next time
vou bolt wood
parts together use
this simple locking
shim, which is
merely a piece of
= light flat iron.

T = J
%SDU‘“ ¥ Square a hole
=— HOLE _

B Yo" IRON

Ll through the shim

"~  near one end to a
% size that will slip
over the sguared
portion of the bolt
head. Then file a point on the opposite end
to the shape indicated and bend it at right
angles, Before you drive the bolt home,
drive the pointed end of the locking shim
into the wood.

Salt Holders for Lunch Boxes

You can avoid the annoyance of spilled
salt and pepper or sugar in a picnic or
school lunch box by using large capsules
as containers. These capsules are obtain-
able at most drug stores, and are very
handy when a lunch box contains fresh
tomatoes, salads, ete., that require season-
ing immediately before eating. Handle
the capsules carvefully and they can be
used repeatedly.
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It's easy to spot a good
machinist by the way he
takes care of his equip-
ment. Clean and properly
oiled lathes last indefi-
nitely, afford ease of op-
eration, enable a good
man to turn highly accu-
rate work and help to
speed up production.
Photos and information
provided by courtesy of
South Bend Lathe Works

OUR lathe is of value for precision
work only as long as it retains its
high degree of accuracy. To keep it in
this condition indefinitely, cleanliness
at all times is of utmost importance.
Scale, grit and fine chips that mix with
the ecutting oil form a dirty sludge that
sticks to the ways and dovetails, gets
under the tailstock and saddle and into
the spindle taper, forming an abrasive B AN
coating that causes excessive wear. Be- T} STFF.BRizr,
sides reducing the serviceable life of a = SMALL crirs
lathe, dirt and chips impair greatly its ' ;
ease of operation and result in a definite
decrease of production both on account of
slowness and because of the percentage of
work that is rejected for being inaccurate.
Besides removing chips that pile up con-
stantly while turning, little extra effort is
required to apply a daily, systematic rou-
tine of cleaning all the parts, including
those that are apt to be overlooked.
Handling steel shavings: All steel shav-
ings are razor sharp and must be handled
with care to avoid cutting the hands. A
pair of tongs, pliers, a hook or magnet (for
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surfaces to rust and will affect the enam-
eled parts also. Carbon tetrachloride,
which is noninflammable, is a good clean-
ing agent, but naphtha, gasoline and other
inflammable agents should not be used.
Any good metal polish and possibly some
fine steel wool are good for polishing tar-
nished and slightly rusty spots.

Cleaning threads: The threads of a lead
screw are cleaned easily with a cord of
suitable size, which is run in the thread
groove, the cord being pulled back and
forth while the screw is turning as shown
in Fig. 3. Or, you can use a stiff serubbing
HOW TO CLEAN DIRT FROM THREADS. OF A LEAD brush and kerosene to do the job. Before
B e LR R mounting a chuck or faceplate always
clean and oil the threads and shoulder of
the lathe spindle as in Fig. 4, as a small
chip or particle of dirt can prevent the
chuck from running true and may even
cause it to stick on the spindle nose. Simi-
larly, the threads in the chuck must be kept
free from chips and dirt. When the chuck
is not in use, keep the hole plugged with a
clean cloth, Before mounting it on the
lathe, brush out the threads with a stiff
brush. To dislodge chips in the threads you
may need a bent wire cleaner having
. . the ends filed to a V-shape to fit the

I:"‘i_“- BRUSH ALL DIRT FROM THREADS OM SPINDLE AMD DL
._) THEM BEFORE MOUNTIMG A CHUCK OR FACEPLATE

iron and steel), are useful in pull-
ing shavings away from the lathe,
while a pile on the floor can be han-
dled conveniently with a coal fork
or scoop when loading it into a box,
truck or wheelbarrow.

Brushing and wiping: After removing a
pile of chips from the lathe, a large bench
brush iz handy to clean loose chips from
the carriage and bed, after which a stiff-
bristled paintbrush will be found handy for
brushing away loosge dirt and chips, as
shown in Fig. 1. The carriage is moved by
turning the apron hand wheel in order to
get at all parts of the bed. When finished
brushing, wipe the surfaces with a clean
viled cloth, Fig, 2. However, when using a £ ADS [N CHUCK BACK €
cloth in this way the lathe should not be @y M. peT WIRE FILED 2
running, as the cloth may become tangled
with the work or other moving parts and
be a source of danger to the operator. Also,
do not use compreszed air when cleaning
a lathe, as it tends to force small particles
between bearing surfaces and into oil holes,
where they are difficult to remove and may
cause considerable damage. Also, com-
pressed air may blow chips and dirt into
the eyes of the operator or other workkmen.

Kerosene and other cleaning agents: In
addition to such daily care, a weekly : By
cleaning with kerosene will help to remove | 2 L "
sticky oil. Any caustic cleaner should be y A BOTTLE BRUSH |5 CONVENIENT FOR REMOVING
avoided as it might cause the machined > e T AR B

= - EAM WTTH
; AN BE SCRAPED T
ACK CALL DS TO A V-SHATE
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threads as shown in Fig. 5. If the chuck
still binds when screwing it on the spindle
nose, examine the threads carefully under
a suitable light as a small chip is likely to
be found imbedded in the thread.

Spindle tapers: Unless free from burrs
and perfectly clean, tapers will not fit to-
gether perfectly. A small chip not only
prevents a good hold but will throw a taper
out of true. To clean the tapered holes in
the headstock and tailstock spindles, wrap
a clean cloth on a stick or use a bottle
brush as in Fig. 6. An inexperienced oper-
ator should not have the lathe running
while cleaning the headstock spindle, and
his fingers should never be inserted into
the taper of a turning spindle. Lathe cen-
ters and tapered shanks of drill chucks are
wiped clean as in Fig. 7 before inserting
them into a spindle taper. When these do
not run true the taper may not be clean.
Dirt or chips between a collet sleeve and
the taper in a spindle may cause the collet
to run out of true several thousandths of
an inch.

Compound rest and toolpost assembly:
Before setting up a new job or readjusting
the tool, the compound rest and toolpost
assembly should be cleaned, as a small chip
under the toolpost ring or tool holder mav
interfere with solid support of the tosl
which is necessary for taking a smooth cut.
Also a chip lodged beneath the
cutter bit may cause it to be
broken. Chips and dirt that
work into the dovetail bearing
surfaces may make them bind
and become difficult to operate,
and if chips should get between
the dovetail bearing surfaces
or between the base and swiv-

r'l'a’tl KEEF THE LATHE COVERED "“WHEN MOT IN USE, ESPE-
et CHALLY WHERE THERE 15 EMERY OR ABRASIVE DUST

el of the rest, they may cause chattering.

Periodic inspection: The felt wipers on
the saddle and tailstock base should be in-
spected periodically. If there is evidence
of grit or small chips, the wipers should be
removed and cleaned in kerosene. 0Qil
holes should be plugged or covered at all
times to prevent dirt from getting into the
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WIPIMG CLEAM THE TAPER SHANK OF A DRILL CHUCKE
BEFORE MOUMNTIMG IT IM THE SPIMNDLE TAPER

Yy AN

fE.'I APROM DIL RESERVOIR 15 DRAIMED, FLUSHED WITH
= EERDSEME AMND THEM REFILLED WITH SUITABLE O4L

]

gearing of the headstock, apron or gear
box. 0Qil reservoirs in the headstock and
in the apron should be drained, flushed
with kerosene and refilled with the prop-
er oil occasionally. See Figs. 8 and 9.
Note that a suction pump is used to drain
the headstock spindle oil wells.,

Lathe protection when grinding:
Grinding and buffing wheels, polishing
tumblers and other such equipment
should not be located near a lathe that is
not suitably protected against abrasive

dust, which causes rapid wear of moving
parts if it gets between them. In cases
where a grinder is located near a lathe, an
effective dust collector should be installed
for the grinder, and the lathe should be
kept covered when not in use as shown in
Fig, 10. Also, when a toolpost grinder is
used on a lathe, the ways and other bear-
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BED AMD BEARIMG SURFACES
WHEM A TOOLPOST GRIMDER

o & GRIMDING WHEEL

UG EMERY PARTIOLES FRE "
ATy DR CUP CONTAINING

o 0iL Ok YWATER
A AN O

YVACUIUM CLEAMER WITH FITTINGS |5 NSTALLED TO
CATCH DUST WHEN GRIMDIMG RUBBER AND PLASTICS

Conical Hole in Wrench Aligns Tap With Work in Lathe

When using a hand tap wrench between
centers of a lathe to tap work held in the
chuck, a conical hole made exactly in the
center of the handle end of the wrench
will simplify the job. If the hole is made
as indicated in the ecireular detail, the
wrench and tap will be automatically
aligned with the work when the tailstock
center is moved forward to engage the hole
in the wrench. Also, after the tap is start-
ed, the hole will tend to keep it in align-
ment as the center is moved forward to
stay in contact with the wrench.

—Robert Clark, Chicago.
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ing surfaces must be protected from
emery dust by covering them with oil-
cloth or canvas, and the spindle should
be wrapped with a clean cloth as shown
in Fig. 11. To collect much of the emery
dust, a can of oil or water is placed under
the grinding wheel as in Fig. 12, After
such grinding operations, the lathe
should be cleaned with considerable
thoroughness. Products of rubber or
fiber, plastic, etc., contain abrasive con-
stituents and also necessitate extra
cleaning precautions when these are
ground and machined, A good dust-
exhaust system with an intake placed
directly below the grinder can be im-
provised from an old vacuum cleaner
attached as in Fig. 13.

Keep the belts clean: 0Oil is harmful
to both leather and rubber belis and
causes them to slip. Belts and pulleys
should be kept free from oil, dirt and
chips. Leather can be cleaned with sad-
dle soap or carbon tetrachloride, and a
little neat's-foot oil will keep the leath-
er pliable. Sticky, gummy belt dressing
should not be needed and is not recom-
mended as it collects dirt and chips.
When the belt tension is properly ad-
justed, a elean dry belt will transmit all
the power reguired for machining any
work within the capacity of the lathe.

Lubricant for Lathe Center
And Steadyrest

One of the best lubricants that I have
ever used for lathe steadvrests and tail-
stock centers is made by mixing litharge
with oil and grease. First, mix just
enough light cylinder oil, S.A.E. 10 or
20, with the litharge to form a thick
paste and then add to this an equal
amount of the heaviest universal-joint
grease, stirring until thoroughly mixed.

—R. J. Wright, Los Angeles, Calif.

COMNICAL
HOLE
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Ball-Bearing Mandrel From Bike Pedal Hanger

CUT OFF AND N oA
WELDED TO __— Wiy
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With very little alteration, o bicycle
honger assembly provides o rugged,
inexpensive ball-bearing mandrel for
a hememade power grinder, eireular
sow and similor high-speed tools

If you are planning a homemade tool that
requires the use of a mandrel, such as a
grinder, table saw, etc., the pedal-bearing
assembly of a discarded bicycle will pro-
vide a ball-bearing mandrel that is free
runnin tieand dust tight. Saw the frame to
sever hanger and weld the remaining
stubs to a metal plate to simplify mounting
the assembly. Then remove the pedal

cranks and turn down the projecting ends
of the shaft to the desired diameter; usu-
ally a 15-in. diameter is the most suitable,
Threading the turned ends of the shaft so
that nuts ean be driven on in the direction
opposite that of the rotating saw or grind-
er, completes the job. If desired, a grease
fitting can be fitted on the housing to sim-
plify lubricating the bearings.

Block-and-Tackle Arrangement for One-Man Boat Lift

Where a boat must be lifted vertically to
a dock, this tackle arrangement enables
vou to do the job singlehanded. Although
double blocks are indicated here, blocks
having more sheaves can be used if the
weight of the boat requires them, With the
arrangement shown, the hand-line pull
will be equal to one third the weight ofp the
boat plus the resistance of friction in the
sheaves. This pull iz decreased propor-
tionately as more sheaves are usecf or in-
creased as less sheaves are used. In any
arrangement, the number of sheaves must
be equal in all the blocks. One of the top
blocks must have a becket for the load end
of the rope and the other top block a becket
for the single block at the hand line.
—J. W. Naylor, Niagara Falls, N. Y.
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Self-Revolving Pair of Lanterns
Emphasize Warning Signal

: S

Ll ————

To be sure that a warning signal would
be noticed at a sufficient distance for cars
to stop, one construction foreman hung a
pair of lanterns on a crosspiece suspended
from an overhead cable. A double line was
attached to the cable and to the ends of the
crosspiece so that the slightest breeze
would keep the lanterns in motion by
winding and unwinding the supporting line.

Easy Way to Locate Leaks
In Hot-Water Heaters

If there is a leak in the core of a car
heater and it is difficult to locate for re-

airing, put the core in a bucket or pan of

ot water and then apply light air pressure
inside the core. In most cases, the leak
will show up immediately as the heat of
the water will expand the core.

Hammer Pad Removes Siding
Without Damaging It

In removing old
siding without
splitting it when
wrecking build-
ings, a carpenter
uses several metal
hammer pads of
various lengths,
each being slight-
ly shorter than the
standard widths of
siding. One end of
each pad is bent to
a short U-shape while the other end is
beveled, In removing siding that is nailed
directly to the studs, the pad is used as
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indicated, the hammer blow being distrib-
uted in such a way that it loosens the nails
in the siding without splitting it. On
sheathed work, the pad is used as a wedge.

Collapsing of Radiator Hose
Prevented by Coil Spnng

Radiator hoses
on tractors often
have the tendency
to collapse when
under heavy duty.
A good way to
avoid this is to
place inside the
hose a eopil spring that fits snugly and is
about 24 to 1 in. shorter than the hose itself,
The spring will keep the hose stiff and no
more trouble will be experienced from it.

—Herb Arrall, Newburyport, Mass.

Pistons Held by Spring Hook
While Fitting New Rings

One mechanic suggests the spring hook
shown to hold pistons conveniently for
fitting rings. It consists of a leaf from
an old auto spring bolted horizontally to
the underside of the bench, the spring

T T e PISTON

. | HOLE 1IN
B | BENCH TOP

AUTD SPRIMG

having a stout hook attached at one end to
project through a hole in the bench top. In
use, the spring is pushed up so that the
hook may engage the pin in the piston,
after which the spring tension holds the
piston firmly against the bench.

Simple Condenser Repair

If you are ever stranded on the road be-
cause the condenser in your distributor
failed, try the following: Remove the con-
denser (in some cases even this is unnec-
essary) and with a ball-peen hammer con-
cave the butt end of the condenser car-
tridge. In an emergency this can be done
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with any suitable instrument available.
The main object is to tighten the condenser
in the cartridge. This repair will be of no
avail in case of a “short” in the condenser.
However, I have found that in most cases
the trouble is caused by an open cireuit,
in which case this repair is effective.
—Louis de Villeneuve, Roscoe, Calif.

Cushion Spring Soldered in Pan
Keeps Damp Chamois Handy

To keep a
dampened cham-
ois or simnge Con-
veniently at hand
for cleaning win-
dows and wind-
shields, one sta-
tion operator has
a small water pan
in which is sol-
dered a seat-
cushion spring.
The chamois or
sponge which is
kept on top of the spring, is immersed by
pressing down on the spring.

Abutting Ends of Barn Battens
Beveled to Shed Water

When fitting
battens on vertical
barn siding, one
carpenter bevels
the abutting ends
of the battens in-
stead of cutting
them off square.
In this way, the
beveled end of the
lower batten acts
as a watershed, makes a neat joint and
tends to prevent absorption of water into
the end grain. The cut ends of the battens
should always be painted before nailing
them in place.

SPACE
BETWEEM

Removing Steering-Gear Shaft

Here is a way to save time when remov=
ing the steering-wheel shaft from Chevro-
lets of 1940 and 1941 models, without hav-
ing to loosen ar remove the gear-shifting
parts. First, remove the nut that holds the
steering wheel on the shaft and take off
the wheel. Next, loosen the lowermost
jacket clamp, also the frame bolts in the
steering-gear housing. Now, raise the front
end of the car chassis on a jack, and then
pull the steering-gear shaft and assembly
out from the bottom of the car.
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Customer Aided by Tape Measure
Cemented Under Showcase Top

As an aid in helping his customers to de-
termine the lengths in inches or feet of
articles that they wanted, one hardware
dealer cemented a tape measure under the
glass top of his showcase. This saved time
for his clerks, as the customers could de-
termine the desired lengths from the tape
measure and then ask for them in the cor-
rect size, thus making it unnecessary for a
clerk to show various sizes of the desired
article before the customer determined the
one necessary for his purpose.

Rolled Blueprint Kept at Hand
By Slipping It Over Funnel

If you are
working on a
bench job that re-
quires the use of
more than one
blueprint sheet,
just roll the sheets
not in immediate
use and slip them
over inverted fun-
nels. This keeps
the sheets within
easy reach and
prevents them
from becoming
soiled by coming
in contact with tools, or by having soiled
work laid on top of them.

{[If a brace to hold an auger is unavailable,
use a faucet handle, which is slipped over

the square tapered end so that it can be
turned by hand.
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By H. J. Chamberland

OVER fifty percent of all industrial ma-
chining operations are performed with
various types of cutting tools tipped with
carbide, When properly designed, cor-
rectly ground and so maintained, carbide-
tipped tools never fail if there is adequate
Eower to carry them along. The wvertical

oring mill shewn in Fig. 16 removes chips
at the rate of more than 600 lbs. per hour,
and the one shown in Fig, 22 was photo-
graphed when turning a pulley 10 ft. in
diameter. Speeds and feeds are dependent
on the nature of the material being ma-
chined and the cuts desired, but can be
inereased substantially over those of high-
speed steel tools, and the tool cost can be
reduced considerably.
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Copable of withstanding excessive
loads and extreme wear at increased
speeds and feeds, carbide tips on all
kinds of machine tools enoble teday’s
fast and steady stream of production
at reduced tool cost. This article gives
basic information on the use and care
of curhidn-tippad tools; tells how to
grind and lap the cutting edges for
greatest efficiency, how to braze tips
to shanks, and contains other essential
data that every machinist should know

Have many uses: Available under vari-
ous trade names, carbide tools are ex-
tremely hard and very brittle. Originally
intended to machine cast iron or castings
with hard scales, today these tools are be-
ing used to machine nearly all materials,
especially where ecutting loads and wear
are excessive, In common use are not only
carbide-tipped lathe tools, such as the as-
sortment shown in Fig. 1, and milling cut-
ters, Fig. 2, but also carbide-tipped twist
drills, reamers and related tools, as well
as many taps. Also, many micrometers
and gauges have carbide contact points.
Carbide-tipped tail centers in lathes will
outwear twenty to thirty high-speed steel
centers. Some solid carbide drills used for
gun-barrel drilling are shown in Fig. 4.

How tips are made; Tungsten-titanium
carbide is unlike other metals that are
fused or cast: It is only one-half as strong
as high-speed steel but its hardness is a
close second to that of the diamond. Cut-
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ting carbides are produced with the aid
of a hydrogen furnace, The material is
first reduced to a flourlike powder,
mixed with other ingredients ineluding
bonding agents; then the tips or inserts
are shaped as desired by means of molds
and are hydraulically pressed. The
pressed parts are placed in a hydrogen
furnace for a primary sintering or heat
treatment to harden them so that they can
be machined easily. After machining, they
are returned to the hydrogen furnace in
receptacles called “boats” for final sinter-
ing or hardening. Upon removal from the
furnace this time the parts are diamond
hard and ready to be brazed to tool shanks
or bodies, The tips are available in various
grades and, while one particular grade
may prove guite effective for the general
run of work, it is most economical to use
the grade adapted to a particular material.
Tips require rigid support: An ordinary
cutting tool is made of some material that
can be hardened for cutting and posseszes
sufficient strength to withstand cutting
loads. A carbide-tipped tool consists of a
carbide tip as the hardness member and a
steel shank as the strength member. As
shown in the left detail of Fig. 5, a solid
high-speed steel tool can stand a substan-
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Details of Fig. 5
show the differ-
ence in tip sup=
port required for
high-speed stesl

ols and for car- =
Todefppad Sooks @ Drills

tial amount of overhang with rigidity but,
as shown in the right detail of Fig. 5, a
carbide-tipped tool must have a minimum
amount of overhang even if it means weld-
ing an extension to the tool holder to pro-
vide adequate support. Although a carbide
tip is very hard, resists wear, holds its cut-
ting edge at high temperatures and allows
for surprisingly great machining speeds
and feeds, it has very little elasticity. For
this reason, it is imperative that the shank
and tool holder be made sufficiently strong
to prevent bending or giving in the least.
Accordingly, dimension N in the right de-
tail of Fig. 5, acting as a tip support, should
equal dimension M as closely as possible.

Estimating tip size: A current mistake
often made in many machine shops is to
estimate the size of the tip incorrectly for
a given job and to select a shank that is too
weak. The chart shown in Fig. 16 simpli-
fies this problem and is worth while under-
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standing thoroughly. In order to use
the chart, first determine the depth
of the cut to be made and locate this
on the right-hand seale. Then locate
the feed per revolution on the left-
hand scale. Next, lay a straightedge
across both of the located points and
read the size tip required where the
straightedge crosses the solid diag-
cnal line marked X. For example,
the dash line in Fig. 15 represents a
straightedge line, and the point
where it crosses line X indicates that
a My to Y-in. tip should be used if
the feed is 015 in. per revolution
! i and the depth of cut is *; inch. The
: general requirements to determine

2 t‘ Zoo /.4 i an I‘IT" the size of the shank are as follows:
The deeper the cut, the higher the feed and the more

CENTER overhang, the heavier will be the shank that is re-

1 cumnceoce| auired. Having selected the correct size of tip, it is
ANGLE OF END|  nOt difficult to estimate a shank of proper size.
~-—, (370 30% Cutting-edge angles: The design or shape of car-
T bide=tipped tools involves correct side cutting-edge
| DIRECTION OF FEED | ,pples, and cutting-edge angles and nose radii, which
.L* @cumm‘: eoce amcles| are all direetly related to rake angles. All these

: PRV should be correlated in order to produce a tool that
# is most efficient for cutting. As shown in Fig. 7, the
LARGE RADILS side cutting-edge or lead angle, varies from 0 to 20

degrees, depending upon the nature of the cut to be
(8) nost RADII made. Machining to a shoulder requires an angle of
STV only a few degrees, usually 2 degrees. For other
BACK RAKE work it is advisable to try 15 degrees as a starting
] point and reduce or inerease by experiment. When
stal-:ling or takinﬁ intm'r!.;ptfed cuts witf'l adtnol haviﬂg
a side cutting-edge angle from 5 to 15 degrees, the

@GLD%N':&“%?%T;: load is taken on the tip or point back of the nose
where the tool is strongest. A gradual reduction of
cutting load eliminates chipping the tip, especially
on large-diameter work. The length of the ecutting
edge is inereased =o that the pressure per unit of area

TOOL AT AMGLE

ig) EFFECTIVE 050
BACK RAKE
5 ® i
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on the cutting edge is reduced.

For highest cutting efficien=
¢y, the point of contact of car-
bide-tipped tools should be as
small as possible. A 3z to Yig-
in. nose radius has been found
adequate. As shown in Fig. 8,
the larger the nose radius, the
smaller the wedge angle will
be, and the more pressure is
needed between the work and
the tool. Inecreased pressure
and drag are detrimental to
tool life. Also, chatter usual-
Iy occurs with too large a nose
radius. Although the average
angle for the end cutting edge
varies from 8 to 15 degrees, it
may be as much as 20 to 30
degrees on certain jobs. An
angle of less than 8 degrees
here may invite chatter due
to the nose of the tool being
gradually flattened by repeat-
ed grindings.

Rake angles are of no less

WHEEL RECOMMEMNDATIONS FOR GRINDING hh.-'lﬂ LAFPING

Carbide-tipped tool in this boring mill removes

CARBIDE-TIPTED TOOLS
@ For Gtir'u:iing Steel Shonks Grl-l'll

Corborundum Hartan
ALUMEMLIM. Roughing 24M200 19241
OXIDE WHEELS Finfshing - « « « 401K-200 1R4EM

large chips of steel at rate of over 600 lbs. per hour

of the positive variety. Tools must have
tip relief also as shown in Fig. 14.

| Far Grinding Steal Shank and Tip Simultansously

Chip breakers: Machining of steel
presents the problem of a continuous
chip, especially at cutting speeds ex-

| sicOM-CARBIDE Roughing a0 IS0 T
WHEELS Fimighing - - - - G-1005W 9100117
For Lapping Corbide Tip Only
DEA MDD =« Average finish 100 Gerit 100 Gt
IMPFREGMATED Averoge lop « < 240 Griv 220 Grit
WHEELS Fine lop - « - « 320 Grit 320 Geit

ceeding 250 feet per minute. The chip
must be broken into relatively short
lengths for safe and economical disposal,
which is accomplished by means of a

importance to obtain a free-cutting tool,
although at times a tool that cuts too freely
will not break the chips. In determining
rake angles, it is understood that the nose
of the tool contacts the work with the shank
set at right angles to the work as shown in
Fig. 9 When a set-up involves a tool shank
held at an angle with a line drawn between
the center of the work and the tool contact
point as in Figs. 10 and 11, the rake angle
should be changed accordingly. Fig. 12
shows a positive back rake and also side
rake. As the tool is reground, shims must
be used to bring the cutting edge of the
tool to correct position. A negative back
rake, shown in Fig. 13, allows for wider
distribution of the load over the tip area.
Negative back rakes vary from 2 to 8 de-
grees, 5 degrees being considered as a
starting or experimental point. When a
negative back rake is used, other rake an-
gles should be several degrees greater but
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chip breaker, ground in and adjacent to
the cutting edge of the tool as shown in
Figs. 3 and 20. Chip-breaker grinding must
be done on a diamond-impregnated wheel
as no other wheel will cut and give the de-
sired fine finish. Fig. 18 illustrates the cor-
rect holding position for grinding chip
breakers freehand, while the table in Fig.
19 gives the various widths of chip break-
ers as computed on the basis of depth of
cut and extent of feed involved.

How to grind and lap tips: A grinding
wheel used for steel will not cut carbide
and viee versa, so keeping carbide-tipped
tools in good condition requires a special
sharpening technique. After some experi-
ence, you will be able to grind them free-
hand if ample hand support is provided.
When the angle of the shank needs re-
grinding, an aluminum-oxide wheel must
be used. When grinding tip and shank an-
gles simultaneously, a silicon-carbide
wheel is imperative. To produce final, fine
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finishes on the carbide tip, nothing but a
diamond-impregnated wheel will do. Fig.
6 shows a tool being lapped with a dia-
mond-impregnated wheel. Fig. 21 pgives
the various steps in roughing in, finishing
and lapping lathe cutting tools. For rough-
ing, which is done on the front of the
wheel, the top face is first, then the front
relief and finally the side relief. In the fin-
ishing or intermediate operations, done on
the side of the wheel, the sequence is the
same, but for the lapping operations, also
s ANGLE FROM 20° TO 30° done on the side of the wheel, the top face
[y g CENTER is first, then the side relief, followed by the
front relief. Lapping the nose of the tool
is accomplished by moving it in an arc,
back and forth, applying a very light pres-
sure. Fig. 17 gives recommendations for
various grades of wheels to use to keep
carbide-tipped tools at thelr maximum
cutting efficiency.

Brazing tips to shanks: Carbide tips can
he brazed to tool shanks in most shops
economically. Torch-brazing, as in Fig. 23,
is most common although many shops re-
sort to furnace=brazing. Cleanli-
ness in brazing is as essential as it
is in welding. Thevefore, all parts

WORK

CHIP BREAKER, WIDTH
DEPENDS OM WORK,
DEPTH FROM Y53 TOW"

Work and time spant in
keeping tool bits sharp
will pay “dividends’ in
increased production.
At the left are several
steps involved in rough-
ing lathe tool bits and
below are shown the
oporations of finishing
and lapping them

—_—‘_-_‘—-_
TOP pELiEF |

ARROWS INDICATE MOVEMEMT
OF TOOL AMD WHEEL

LIGHT PRESSURE ON MOSE
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In this immense boring mill, two heovy carbide-tipped tocls are vsed to machine a pulley 10 ft. in diameter

should be cleaned thoroughly with carbon
tetrachloride beforehand. Silver makes a
dependable braze, both the earbide tip and
the shank being tinned as in Fig. 24, It is
customary also to braze tips as shown in
Fig. 25 with a special brazing sheet of cop-
per or similar alloy. Multi-tip brazing can
be performed easily by following the meth-
od shown in Fig, 26. In all cases the radius
of the edge of the tip, where it fits into the
milled portion of the shank, should be
larger than that on the shank. High-silicon
steels and straight carbon steels with a
high carbon content should be used for
shanks. The torch should be adjusted to
deliver a nonoxidizing flame, and it should
be kept moving back and forth to avoid
burning the shank. It is advisable to pre-
heat the work by applying the flame to the
sides and bottom of the shank, then care-
fully to the tip. When furnace-brazing, the
tool shank is preheated in a muffle furnace
to 1,600 degrees Fahr,, with an ample sup-
ply of borax covering the milled section.
Seraping should be

furnace as quickly as possible, is positioned
on the shank and pressed in tightly. Re-
gardless of the brazing method used, the
work always should be cooled by air—
never by immersing it in water,

Some plants prefer using tools on which
the carbide tips are clamped to the shanks
as illustrated in Fig. 27, the claim being
made that there is less breakage due to
the abgence of brazing strains. This meth-
od permits tips to be changed from one
holder to another and also simplifies the
work of grinding them. It has been re-
ported that twice as many pieces of work
per grind becomes possible by adopting
this method of holding tips to shanks,

Coolant: A coolant is recommended
when using carbide-tipped tools to ma-
chine steel, aluminum, brass and many
grades of ferrous ecastings of the close-
grain variety. The latter form chips in
lengths rather than powdery chips as from
the gray irons. Itis imperative that a tank,
pump and supply line of sufficient capacity

be provided to give

done immediately
after removing the
work from the fur-
nace. The tip is
similarly preheated
but to 2,200 degrees
Fahr., after placing
a sheet of brazing
foil over the blank
and covering thor-
oughly with borax.
When the sheet
melts and flows
freely, the tip is re-
moved from the

Don't
1—hammer cutting fipgs in any way
2—dip tool in any liquid while hat
J—stop spindle without disengoging feed
d—use an overhong beyond obsalute minimum
S—spare coolant whan and i it i3 required
é—lay o corbide-tipped tool on a machine bad
T—use any but silicon-carbide or diamond wheels
8—use any but dog-point ond flat clomping sorews
P—use taals oo long before stoning er shorpening
10—have tool ogainst wark when tightening clamp screws
1l —=press corbide tip against wheel but fraverse lightly
12—use a holder not exprassly designed for carbide tools

a large volume flow
of soluble oil at a
high velocity. Any
rise in temperature
that will offset the
effectiveness of the
coolant must bhe
avoided. In numer-
ous cases, the cool-
ant is directed from
the top and bottom,
or from both sides
of the tools. Some-
times tool blocks
are drilled for pipe
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connections tp provide an unob-
strueted flow of coolant direetly
to the nose of the tool. Always be
sure to select a coolant that is best
suited to the particular kind of
metal being machined and to op-
erating conditions such as speed
and the depth of the cut,

Testing Operation of an Auto Fuel Pump on a Drill Press

It is always a good idea to test a fuel
pump before installation to assure that it is
operating correctly. Such a test can be
made by clamping the pump in a vise
which is fastened securely on the table of
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a drill press, as shown. Then the drill press
is operated at its lowest speed, using a
threading die in the chuck to function as a
ump-operating cam. Any large die can
Ee secured to a 3g-in. bolt passed through
one of the clearance holes to provide an
eccentric action. In this set-up, the pump
will operate in a normal manner, and by
connecting lines to the intake and outlet of
the pump its ability to lift fuel will be dem-
onstrated. Any pump that cannot lift gas-
oline to a height of 3 ft., and then force it
up another 3 ft. should be checked for
leaky valves, defective diaphragm, or weak
springs. If there should be any sign of
leakage at the pump during this test, the
necessary repairs should be made before

the pump is installed on the car.
—C, E. Packer, Chicago.
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Hook Spacers

When using a scaffold
that is suspended from
the top of a building by
large hooks as shown at
the left, the blocks often
are held so close to the
building that the ropes
rub against the wall. This
causes them to wear rap-
idly to the breaking point
and endanger the lives of
the workmen. To avoid
this trouble, one contrac-
tor uses the illustrated
attachment, which fits
over the lower end of a
hook to hold it away from
the wall. The attachment
is nothing more than a
large pipe nipple fitted
with a floor flange at one
end and slotted at the
other end to straddle the
hook. One half of a pipe
coupling is used as a nut
to serew over the slotted
end of the nipple and
clamp it firmly in place
on the hook, making the
attachment easy to re-
move when it is not
needed

on Scaffold Prevent Rope Wear

Drops of Oil Help to Align Shaft Hangers With Machines

To adjust overhead shaft-hangers to the
relative positions of machines to be set on
the floor underneath them, one workman
draws a chalk line on the floor to indicate
the desired location of the shafting and
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then drops oil from the boxing of the
hanger to determine when it is in proper
alignment. If there is no air current to de=
flect the drops, this method is accurate.

Wire Stapled to Hayloft Windows
Prevents Breakage b? Bu'ds

As pigeons and
other bhirds
trapped in the dim
light of a haymow
will fly directly at
the windows in an
effort to get out,
broken panes of-
ten result which
are tedious to re- ;
place. To elimi- : 5 R
nate thi? nuisance, b ,
one farmer | ——Ncoeat |
screened all the H £l
loft windows with
15-in. mesh wire. This is stapled directly
to the sash so that it does not interfere with
raising and lowering the windows.
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Special Hooks in a Refrigerator
Simplify Hanging of Meat

£l

».

-
AN

To avoid using a short stepladder inside
his cooler to reach meat hanging from high
racks, one butcher uses hooks having loops
or eves bent in their centers like the one
shown. These hooks and the meal can be
removed with a short pole, which has an
opened screw eye near one end to engage
the loops in the hooks, thus enabling him
to remove or replace the meat on the racks
while standing on the floor.

Right Way to Paint Greenhouses

As greenhouses are subjected to unusual
weather conditions, both inside and out,
they must be cared for more diligently
than most buildings. Fungus growth, such
as mildew, may form on paint where too
much linseed oil has prevented firm dry-
ing. An increase of the turpentine content
when painting is a usual procedure to avoid
this trouble. An added preventive to fun-
gus growth is the use of calomel (mereu-
rous chloride) —a poisonous chemical.
Experience has proved that pure white
lead and oil provide a most economiecal
paint, which forms a firm but elastic cover.
Elasticity is necessary because of the vi-
bration and sway of the expanse of glass.
Also, white lead has reflective qualities, is
moisture resistant, and wears down slowly
and uniformly. Before applying new paint,
however, all surfaces should be dry and
clean. Surfaces on which the paint has
cracked or peeled should be seraped clean,
sandpapered smooth, and then brushed.
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Loose putty and stains should be removed,
and all exposed sash should be primed be-
fore reglazing to prevent the wood from
absorbing oil from the putty. When paint-
ing on a regular two-year schedule, only
one outside coat is necessary if a mivture
is used consisting of white lead, 12 parts,
raw linseed oil, 10 parts, and liquid drier
used in the proportion of 1 pt. for each 100
1bs. soft white lead paste used. For interi-
ors, one coat of equal parts soft paste white
lead and lead-mixing or lead reducing oil
will suffice if covering an original three-
coated surface. In painting new work, fol-
low manufacturers’ priming coat with one
consisting of soft white lead 2 parts, raw
linseed oil 1 part, turpentine 1 part, and
one pint liquid drier per 100 lbs. of lead.
A longer interval between interior jobs
will require seraping down to the priming
coat and touching up with white or red
lead. Two coats of paint as previously de-
seribed may then be applied.

Ventilator for Brooder House
Is Easy to Adjust

Costing nothing to make, this brooder-
house ventilator can be adjusted to suit
various weather conditions. To make it,
first drill several large holes in the wall
and then fit a slide over them. A wide, thin
board will do for the slide, which works in
grooves formed by nailing a couple of slats
to blocks for spacing the slats the neces-

e ———e
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sary distance from the wall of the building,
In use, the slide is moved to cover or un-
cover the holes necessary to give the de-
sired ventilation. A little melted paraffin
applied to the grooves and to the edges of
the slide will make it easy to move.

@[ Before painting window frames, smear
soap on the glass near the edges and splat-
tered paint can be removed easily.
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RUNNING DOWN HUM BUGS

IGHLY sensitive receivers often pick
up hum from nearby electrically op-
erated devices such as clocks, lamps and
fans. Lamps and clocks that are placed
directly on top of radio cabinets are com-
mon offenders. The obvious first-aid rem-
edy would be to locate the source of the
trouble and remove or replace the inter-
fering device. In the case of elocks, fans
and stand lamps it may be necessary only
to move them a few feet away from the set.
Power leaks, arcing switches and lamp
bulbs that are deteriorating, produce in-
terference that can be locatedp guickly by
means of a simple “pickup” or exploring
coil and a pair of headphones assembled
and operated as indicated in Figs. 2 and 3.
The adjustable coil can be wound with
practically any small size of insulated wire
on a short length of eardboard mailing tube
as detailed in Fig. 2. The flat metal strip
provides a swinging joint so that the pick-
up coil may be tipped to the proper angle
and held parallel to the line at the appli-
ance by means of the long stick. Any in-
terfering noise will be greatly increased in
the phones as the source is approached.
airs can then be made in the device, or
light bulbs replaced with new ones,
When hum originates in a resistance-
coupled audio amplifier stage of the re-
ceiver, the remedy often employed by ra-
dio servicemen and experimenters is
a simple decoupling filter of the type
shown in Fig. 1. The condensers used
are paper by-pass variety, not elec-
(Continued to page 162)
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ING-GLORY”HORN

By R. C. Hitchcock

CDRRUGATED paper cut from old ship-
ping cartons provides practically all
the material necessary to make an ordinary
“baffle board” speaker sound nearly twice
as loud as before. Better bass response, as
well as good efficiency over the whole au-
dible range can be obtained by the use of
this exponential or “morning-glory” horn
on any dynamic loudspeaker. The trumpet
arrangement projects full power directly
toward an audience and allows gradual ex-

- pansion of the sound-wave front thus pre-

venting disturbance from turbulent-air
eddy currents. The method is not new and
the advantages of a “straight” trumpet are

well known to sound men,

Although this horn is made of ordinary
corrugated paper it is surprisingly strong.
The one shown in the photos has stood up
well under constant use in a college class-
room and has also served for recreation
room entertainment. The stiffness is due
to the continuous curves and the use of
strips of gummed tape employed to hold
the sections together,

The mounting board dimensions shown
in Fig. 1 were for a 10 in, diameter speaker.
Wood clamps are employed to hold the
small end of the horn on the mounting
board: these wood clamps are screwed to
the board, the loudspeaker being serewed
to the other side of the mounting board as
illustrated in photo A. Metal angles were
used as clamps in the original model as
will be noted in photo B; the wooden
clamps serve the same purpose and avoid
the use of metal. An old drawing board
makes a good mounting board; the speaker
unit can be mounted on a block or box of
correct size to bring the horn assembly to

POPULAR MECHANICS



INCREASES SPEAKER OUTPUT

the proper height as indicated in photo C.

Six identical pleces of the corrugated
cardboard are cut to the dimensions given
in Fig. 2. These pieces should be cut with
the corrugations running crosswise, for
ease in bending during assembly. If the
paper is too flexible it may be advisable to
reinforce the last few inches on the big end
with a strip of the same material. A good
job will depend upon careful measure-
ments and accurate cutting. It is a good
idea to make a template of heavy paper or
bristol board and use it as a cutting pat-
tern. Measure off the expanding diameters
every 6 inches and place dots for drawing
the curve. Do this carefully and then cut
out the pattern which will be 36 in. long,
415 in, wide at the small end, and 24 in.
at the large. A sharp knife or a large pair
of shears should be employed to cut the
corrugated board to obtain clean edges.

Ordinary gummed paper tape of the type
used to seal large packages is used on hoth
the inside and outside of the cardboard
section pieces to form the hexagon horn as
shown in Fig. 3 and photo C. The com-

leted horn, Fig. 3, is 4115 in. across the
Eat& and 48 in. across the corners of the
hexagon. You will probably need an as-
sistant when applying the gummed paper
strips to hold the sections together. Work-
ing on a low table, the assistant holds the
sections upright by the small end, while
you bend them in position and apply the
tape on the outside edges. This is not dif-
ficult but requires patience as the gummed
tape must be placed in position quickly
and evenly before it dries. After aﬁ strips
are in position on the outside, apply the in-
side strips and the horn is ready to mount.
It is always a good idea to support the front
end of the horn on the edge of the table as
shown in photo C, or a cord may be used
to support it from above in case the table is
not long enough for the assembly.

F REINFORCE WITH TAPE |F

\% NECESSARY
" '\-\ CORRUGATED CARDBOARD

6 PIECES REGQWIRED
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New Uses for Your “*Wireless” Phono Oscillator

- BLACK

e
rns B
- *i [lanr{. b:ﬂf"fﬂ-

ANY PHOND
OSCILLATOR

EEI: "HH LINE=

SOUMD PICKUP E»CLP

AMTERHA
-

="WHITE
P

EXT.
ANT,
\
"'|
S ik

WATCHHAKER'S
1 BENGH

=

D

il ,ftwutr.
,-'?-/1 i ‘,-’

144

(MPLOYED as a sensitive de-

tector and transmitter of
sound, your “wireless” phono os-
cillator can be made to serve many
useful purposes other than play-
ing records through your radio
receiver. One of these practical
applications is the watch-check-
ing aid illustrated in photo A and
Fig. 2. Any type of midget receiv-
er can be placed in the room and
tuned to the frequency of the os-
cillator to receive and greatly
amplify faint sounds. Police and
postal authorities can use a “radio
stethoscope” of this type to detect
any clockwork arrangement in
suspected packages which might
house a bomb. In the school lab-
oratory it may be emploved to
amplify the sounds made by in-
sects or chemical reactions; in the
workshop it can be used to check
play in the bearings of small mo-
tors, ete.

A small flat sound-pickup box
is provided to replace the phono
pickup arm and this houses a mi-
crophone, preferably of the high
impedance crystal type, on-off
switch, and pilot light with jewel
as shown in photos B and C. Small
holes are drilled in the top of the
box to form the microphone grill
A B-wire cable connects this pick-
up box with any standard phono
oscillator when wired as shown in
Fig. 1. When a erystal microphone
is used it will be necessary to con-
nect a 250,000-ochm j-watt re-

sistor across the “mike” input

terminals X and Y. All ground

connections indicated in Fig 1

are the usual chassis grounds;

no external ground is. used. If

(Continued fo page 162)

| SOUND PILKUP BOY
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H1S war has changed fashions in driving Remember, Uncle Sam meeds your car on the
as well as fashions in clothes. Today, vou job. So instead of werrying about possible
use your car less . . . make shorter, more infre- breakdowns, guard against them by insisting
quent trips. on genuine Marfak Lubrication Service. At

This means that water and sludge can accu- Texaco and other good dealers everywhere.
mulate in the crankcase . . . pistons and bear-
ings may be exposed to rust scale and rust
can ruin your radiator; tires and bacttery may
deteriorate and wear out faster.

That's why, today, there is more reason than
ever before to protect yowr car with Marfak
40-point Chassis Lubrication Service. This thor- |
ough, stem-to-stern service leaves nothing to
. guesswork. It guards vital, irreplaceable parts,
helps keep your car working in tip-top shape.

ﬁ@; Lo, 1D LN e e
ot ttttome iz TEXACO DEAI.ERS
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Gun'r AIR TRANSPORTS now fly Indian Motor=
cycles to our fighting fronts all over the world.
Red-blooded fighters are riding Indians into action
everywhere, proving every day the dependability,
power, and safety that have made Indian the great-
est name in motercycles for forty years. -

Indian improvements are undergoing gruelling
tests in today's rough-and-tumble warfare. That's
the reason why, after the war, you'll have new and
better Indians to ride . . . machines with a new
measure of proven dependability and safety for
sport and economical transportation.

If you're a motoreyele rider now, keep in touch
with your local Indian dealer. He'll help you keep
your present machine in shape till you can buy. a
new Indian.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
% % TO BUY AN INDIAN LATER % *
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Man’s Arms and Legs of Steel

{Continued from poge 7%)

scrap flowing by hoisting into railway cars
the bales of crushed automobiles and bed-
steads and kitchenware.

Machine guns first went on a conveyor-
ized assembly line at the AC Spark Plug
plant, and in another General Motors fac-
tory propellers for fighting planes travel in
endless chain into electroplating tanks.

FPipe lines, too, serve as mechanical arms
and legs; and even ore is now being trans-
ported from mines by vertical pipes which
substitute for shafts and belt lines and
tramways. Broken up underground, the
crushed ore is forced to the surface
through 12-inch pipes with the help of a
magnetic medium,

Pneumatic tubes, man’s “mechanical
lungs,” are one of the most familiar intra-
plant transport systems, and they have
found many new tasks in recent years.
More than five miles of tubes were installed
in a new government building at Wash-
ington to handle inter-office messages.
Vital orders are shot by tube between
bridge, engine room and other communi-
cation centers of U. S. Navy capital ships.
One large hospital uses pneumatic tubes
to dispatch surgical specimens from the
operating room to the laboratory for diag-
nosis while the patient is still on the oper-
ating table. Carriers 12 inches wide, big
enough to accommodate blueprints, speed
through tubes in a bomber factory and
enabled the manufacturer to reduce his
blueprint production by 40 percent. And
one of the most unusual uses of pneumatic
tubes is to carry hot steel samples weigh-
ing as much as eight pounds from an open-
hearth mill to a chemical laboratory 7,500
feet distant, for quick analysis.

Tubes and conveyors and trackless trains
and overhead railways have freed thou-
sands of feet of floor space in busy indus-
trial plants and extended mightily man's
reach and strength. As General Electric's
supervisor of production and handling has
said, “the handling facilities employed in
the mill, factory, and at transfer points be-
tween transportation media have practi-
cally as much to do with our maintaining
a continuous flow of supplies to the battle
fronts as the final operation, namely, safely
condueting merchant ships carrying the
fruits of industry and agriculture through
submarine-infested waters."

[ Write to the firms listed in the Where-
to-Buy-It index, to learm more about
products described in this magazine, Say
You Saw It in Popular Mechanies.
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their spurs in the tanks ond mechanized vehicles of World War I. In the much harder-hitting, harder-going tanks of

World War Il, and under much harder operating conditions, Champions are once more helping to make history by

providing the dependable engine performance on which their waorld-wide reputation iz squarely based.

Armored and armed 1o the teeth, asking and giv-
ing no quarter and operating almost regardless of
terrain, the effectiveness of our giant tanks de-
pends on their mobility. Giant engines must not
fail, and for that reason the tank corps is very
conscious of the importance of spark plugs, and
the necessity of regular inspection to keep them
in top-noich condition. Champion Spark Plugs
have earned an outstanding reputation for de-
pendability here, as with other branches of
our fighting forces. This enhances Champion's
long standing reputadon for better perform-

KEEP '"EM ROLLING — BUY U. 5. WAR BONDS AND STAMPS

JUNE, 1943

ance—and emphasizes the reason for their world-

wide preference by motorists. . . . Check your
spark plugs—have them vested, cleaned and gaps
re-set at regular
intervals, to in-
sure maximum
economy and
dependability.
When you need
new spark plugs
insist on Cham-
pions.

SPARH PLUG

. TD SAVE GASOLINE
* KEEP "EM CLEAN
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HOW TO USE WILLIAMS®

CUTTING-OFF TOOLS

= wilLiams’
'\ ~ ——.| TOOL DATA
[e87 2 SHEETS

-

® Data Sheet No. 12 tells how to per-
form one of the most difficult lathe oper-
ations by methods that save time and
tools. Other data sheets (punched for 3-
ring binder) cover subjects listed below.
Circle numbers on coupon indicating
subjects desired and mail today.

1. Charpeteristics of Willisms® 7. Data on Willlams'
“Huaperior™” Wrenches, Turning-Tools.
2. Datn on Wil linms® 8. Dt on Willinms"
Horing Tools. Buperior”” Wrenches,
A, Iintn on “Vulean™ 8. Having Time with
Uhaln Fipe I'q.::u.-:_ Willlams' “Buaperssokota™
&, Bata on Willinms" 10. Vkata on “"Valoan®™
“Hopersocket” Wrenohsa Eva Bolta,
5. Data on “Vulean®'' 11, Duta on Willinma®
Lanthe Dogs. " Clamps,
8. Data on **Vulean™ 12. Vs of Williams® Ountting.
Ohain Pips Vises T Toal Holders,
13. UTse of Willinms' Enuarling Tool Holders,

MAIL THIS COUPON

J. H. Williams & Co., Depet. M-643, Buffalo, N.Y.
Please send Dara Sheets circled below :

1 2 3 4 5 67T 8 9% 10 11 12 13

MName
Addres
City Srare
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Trigger Men of the Big Bombers
{Continued from poge 47}

weeks and is divided into two parts—class-
room preparation and then practical appli-
cation of firing on the field and in the air.
The classroom work, two weeks of it, con-
sists of description and demonstration of
machine guns and all their parts, how they
work, sighting, estimation of range, recog-
nition of Allied and enemy aireraft, how to
distinguish between Allied surface ships
and those of the Axis, operation of oxygen
equipment for high-flying action, and other
things the gunner must know.

Then the student moves to the firing
range and discovers that what he always
has regarded as a sport—skeet shooting—
is a vital part of his training course. First
he tries his skill at the skeet stand, firing
his shotgun at clay pigeons tossed into the
air; next he sits in a truck moving about 25
miles an hour and shoots at clay pigeons
thrown from traps as the truck moves
along the road. Thus he begins to learn
how to hit a moving target.

Somewhere along the line, he enjoys a
short session of shooting gallery training,
firing a .22 caliber rifle and then a BB ma-
chine gun at small moving targets.

Now comes more serious work with the
.30- and .50-caliber machine guns he will
use against enemy fighters. First, our stu-
dent fires at fixed targets on the range,
then at moving targets.

Among the targets at the flexible gun-
nery school is a miniature plane bearing
German markings, Mounted on top of an
armored jeep, it travels around a circular
track at about 35 miles an hour, affording
shots from all angles, with the range vary-
ing from 10 to 400 yards. This training will
come in handy when he may be firing at
an enemy aircraft while his own airplane
flies upside down or while banking steeply.

Now comes firing at similar targets from
turrets, like those in the aircraft in which
he will see action. This accustoms him to
the space in which he must operate his
weapon while following the twisting, dodg-
ing enemy aireraft through his gun sights.
Now the student is ready for firing in the
sir—shooting from a machine gun turret
at a sleeve target, a long, white cylinder
towed by another airplane. All the bullets
that he fires are of a particular color, hav-
ing been dipped in paint to identify his hits.
Eight gunners, firing different colored bul-
lets, shoot at the same sleeve target.

Finally, the student discards the machine
gun for a camera gun and learns to draw a
bead on attacking fighter airplanes as they

(Continuved o poge 1350)
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THIS IS A NUT... but

lt. looks much like anv other nut, ex-

" &
cept for a “luckmg rmg“ of clastic
material inserted in its top.

It fits any standard bolt.

It goes on like any other nut, except
that it is wrenched on instecad of be-
ing spun on with the fingers.

But it is unlike any nut you have
known in the past because:

When it goes on it stays on,

In spite of vibration, stress, strain,
this Elastic Stop Nut will not looszen,
glip or break.

It may be removed as needed—and
still locks itself tight when put back.

It licks vibration.

And not a single one has ever failed
in service, to our knowledge, though
our total preduction now adds up to
billions.

LOCKED on balt SEALED of
by the oction fop to profect
of the hordened working threads
eellulose collor frem earrorion
HOLDS nut
thread against
bolt threod
= pravenis
axial pJur

FITS any shand-
ard bolt. Mode
in all sizes
ond types

:Q. =

—

i

ELASTIC STOP NUTS
ZLock flest to make things last

ErasTic STor Nur CORPORATION OF AMERICA
UNION, NEW JERSEY
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Flaming Filings
for “der Fiihrer”

Fearsome is the fury of an incendiary bomb—as
Berlin knows and Tokyo soon may learn. Its fiery
element i1s magnesium reduced to powder form.

Strangely, the best way to produce these gran-
ules in proper consistency was found to be through
filings made from solid bars of magnesium.

With the knowledge from 70 years' experience,
Nicholson designed and now manufactures a spe-
cial machine-operated rasp that does the job.

What's the work, what's the material and what's
the finish? . . . Whatever the filing operation or
problem, Nicholson can provide The right file for
the job. More than 3000 kinds, cuts and sizes of
files in the Nicholson, Black Diamond and asso-
ciated lines are evidence that proper filing and file-
making are almost endless in their requirements.
FREE — NEW BOOK, "'FILE FILOSOPHY." Invalu-
able to production beads, foremen, key mechanics
+ + « 48 Interesting pages—highlighted with informa-
tion on Pr r wie, carg and gelection of flles: on

&3 fo

special file: r aoft metals, stainless and other steels,
plastica, foundry and die castings, lathe filing, ete.

NICHOLSON FILE CO., 22 Acorn St, Providence, R. L, UL 5. A

{ Aleo Cmnadian Plant, Port Hops, Onrt.)

NICHOLSON
FILES = <55

: %
PURPOSE <11.5.A.
MADE

LIS NN
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dive and twist. The camera gun catches a
picture of the attackers, which shows
whether the gunner is accurate or not.

That completes the course and the stu-
dent iz ready to become a member of a
bomber crew and take up combat training;
later comes a course in fire control.

Out in the field our graduate may be
called upon to man the gun at several
places in a big bomber, perhaps the “sting-
er” in the tail, the top turret or the “duster”
in the belly of the aircraft. The stinger and
the duster have been surprise packages for
Axis aireraft. Zeros and Messerschmitts
approaching American bombers from the
rear and from below have run into a hail
of bullets from the guns at these two
points. The position of gunners at either
location is anything but comfortable. Of
the two, the duster is probably the tough-
est, since the punner must curl up inside
the cramped space of his “blister” below
the fuselage., But the results obtained by
gunners at these two points have made the
discomfort endurable,

The bomber's crew works like a well-
drilled football team. The navigator lays
out the course and the pilot flies the ship
on that course. The radio operator main-
tains communication with other bombers
of the squadron and with bases. The engi-
neer keeps the motors and other equipment
in operating condition; the bombardier is
responsible for dropping the bombs accu-
rately and for manning the machine guns
in the nose of the airplane. The gunners
in the bomber handle the stinger, the dust-
er and the upper turret; the radio operator
and the engineer fire side guns if enemy
fighters attack.

Upon the skill and courage of all these
gunners depends the safety of the bomber
and its crew when bullets start spewing.

Plant Food Is Glued to Seeds
To Aid Their Germination

Garden seeds that carry their own food
into the ground are possible under an in-
vention of Albert C. Fischer of Chicago.
Each seed is coa ater-soluble
glue into which the initial life-needs of the
geedling are impregnated—a small provi-
sion of fertilizer, fungicide, insecticide and
in the case of legumes, nitrogen-fixing
bacteria that the seed will need in the first
day or so after germination. To protect
seeds against possible ill effects of too-long
contact with fertilizer and fungicidal com-
pounds they are first coated with a neutral
glue, then with one or more coats of the
fortified glue.

Joad .+ ) 373,987

".
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TO GET ADDED LIGHT
from the SAME lamps

Helpful \‘-.rurﬁme suggestions from General Electric

N

You can add light with soap and water! Wash bulbs
{unlighted) and reflector bowls of reading lamps
and you'll increase light 25% to 30%. Cleaning
steps up industrial lighting, too.

: AT =

l_ s L\\' B il

Arrange lamps and furniture so each lamp can, if
necessary, serve two or more people. By letting
lamps do double duty, you conserve light and sight,

Light linings in lamp shades can dowble your light.
To reline parchment shades, roll shade on white
paper and pencil @ mark to cut. Fasten in with
scotch tape.

e ':L._
ek )|
MOYE
MEARER

Sit close enough. Move your lamp nearer and get
more help from it. A few inches farther away can
mean 50% less light. But be sure shades are deep.

Many other helpful sug-
gestions in our new
booklet “Lighting on
the Home Front". Weite
Dept. 166-PM, General
Electric, Nela Park,
Cleveland, Ohio.

G MATDA BB

Avold reflected glare from shiny pages. It's the
ti[.t‘ of your page that does it. Try holding a small

mirror on page. Then tilt until you can no longer
see the lighted bulbs or bowl.

LAMPS e

Made to Stay
Brighter Lenger

GE MAZDA LAMPS 9w v

GENERAL @ ELECTRIC

JUNE, 1943

151



Someday we’ll be ready
for this fellow

There's mo telling just when, bt praps about the
time your pup it a grown dog trained for the field,
there'll come a day when be'll stand alet at the door,
He'll look at you, impatient and wondering., You'll
say, "All right, fellow. Let's go!” And yow'll take ont
your brand new HER shotgun . . . the gun you bad
always dreamed of—well-balanced, beawtifully finiche
ed, a top-notch performer in every way . . . and juit
as-eager and alive ar the hound, yow'll ser onmt imto
the open . . .

RIGHT NOW, Harrington & Richardson is busy
with the manufacture of war weapons. The sporting
gun craftsmanship that we built up for 70 years is
now used o good advantage in making the famous
Ha&R Reising Submachine Gun.

BUT WHEN THE WAR IS WON, H&R will be
back in the sporting arms field with amazing new

5. We can't give you details now . . . but we
now you'll want one; it will be fashioned wich skill
from new sieels, new plastics, new alloys. It's one
part of the glorious American future that's worth
waiting for, working for, saving for, fighting for.

HARIIIGTDN & RICHARDSON

FREE TOW
GUN FANS

‘Every man and boy who
loves firenrms will enjoy
the datailed, Hlustrated
HER Reising Submachine
Gun Manual. It's free...
use the coupon. -

T —— — — — — — — — — —

Huarrington & Richardson Arms Co,, Dept. PM-1
I Worcester, Mazs, |

| Bend my free copy of the H&R Submachine |
| Gun Manual, |

I Name l

L‘-‘L"""‘.L‘__.__"'___.__ e |
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Old Man River Gets in the Fight

{Continued from page 54)

tons of coal down to Pittshurgh in 1941.

Barges travel by the clock. On regular
schedules the “trains” of Union Barge
Lines shove out into the stream from Hous-
ton and New Orleans and Pittsburgh
freight terminals. Telegraphic reports tell
the exact location of the boat, the size and
nature of the tow, and a dispatcher at the
home office plots the information on a mas-
ter hoard along with tabs showing barges
awaiting pickup at various landings. It's
eight or nine days from Pittsburgh to
Memphis, 1,208 miles away; 14 days to New
Orleans, 1956 miles down river; three
more days to Houston, 409 miles farther.
Upstream it's slower, However, in recent
years Union’s affiliate, the Dravo Corpora-
tion, has developed towboats especially
designed for propulsion against the cur-
rent, using tﬁe Kort Nozzle, a tubular
sheath which encircles the propeller and
leads the water to and away from the
screws, This harnessed the thrust of the
blades most efficiently.

The stern wheelers have not vanished.
Steam-driven paddles still churn up and
down the rivers but twin-serew Diesels
are erowding them out. One of the biggest
towboats in the wvalley is the Anker L.
Christy of the Pure Oil Company fleet, a
triple-serew vessel with three 400-horse-
power Diesels. Her regular chore is to
push 1,344,000 gallons of gasoline in two
barges—590 feet from nose to rudder—
from Port Neches, Tex., to Minneapolis,
Behind her big rubber-faced towing knees
is a luxurious cabin topped by a pilot house
that retracts hydraulically into the deck
to duck under low bridges. Like the in-
struments in a sky liner, its control panel
is illuminated by ultraviolet rays; it has a
central communicating system and ship-
to-shore radio telephone. A single lever in
the pilot house controls all engine and
rudder movements,

If Old Man River would lie still, life
would be a lot simpler for the pilots, But
the old man keeps squirming in his bed,
shifting around, and army engineers are
forever straightening him out. A pilot
must know the profile of the river as he
knows his own wife's. He must know every
lhight and bridge and landing. Like the air
pilot, he will be tuning in for the latest re-
ports of river conditions and ohstacles to
navigation, and he'll be taking down orders
from the home office to pick up a barge at
the next port. Which is not so quickly
done as said. Deck hands may have to row

(Continued to page 154)

POPULAR MECHANICS



minor 1936,

OIL FILTERS— S low driv-
ing sccelecates the
formation of soot and
carbon in engine oil,
If nor coastanily fil-
tered from the oil, this
dirt will clog piston rings,

which causes ﬁll‘.ﬂ!;sqd con-
sumption of oil and gas. So,
replace your oil Alver ele-

TANK OIL FILTER
PANEL=Built by AC
sance Pearl Harbor

AUTOMOTIVE UL
FILTER—builc by AC

THERE is noching heroic about thag
bactery of oil Alrers clamped against the
engines of General Sherman ranks. Bur,
withour them—standing constant guard
against direin lubricating and fuel oil—
those engines would shortly be wrecked.
Excepr for size and certain details, these
Army AC Ol Filvers are identical with
those which have kept engine and fuel
oil clean, for years, for millions of
American motorists. Both are scientifi-
cally engineceed, Both are precision buile,
Army mechanics and tank crews know
fleees mwe be kept fum:r.inning. So,
clements are changed in strice accord.
ance with Army procedure,

Yonr engines, oo, need oil filter pro-

tection; the element should be replaced
regularly.
Conservation is the order of roday. And
it is easy to ger through the service which
America’s mechanics are now rendering.
This is béing augmented by conmcs
from AC, carrying ro all service organi-
zations the latest and most pracrical
methods of diagnosis and repair for AC
products. Derails of this Service are
given in the panel below.
When replacement is needed, select AC
—and be sure of complere sarisfacrion.
R it e
achrewement im preducimg far Fictory,

AC SFARK PLUG DIVISION
GENERAL MOTORS CORFPORATION

SPARK PLUGS—Ddirty or
worn plugs waste as
miuch gas ag one cou-
pon in ten. They also
cause hard starting which
wioakens your batcery. Undee
sent slow driving con-
itions, have your plugs

AR CLEAMERS—A dirty miles, it may be worn to the
air cleaner increases pointwhereacheck-upisdue.
3130:;;;: m:lumr fl—:e
bﬂﬂlﬂ’! 14 Dk.ﬂ'l- W
How of air into the earburet- 10 e )
ﬁ:n’ﬁ I-l;:l!lnﬂ should
I nicd whenever your car DRIVING INSTRUMENTS—5 peed-
is lubricaved. ometer, gasoline gauge, oil
préssure gaugeammeter,and

FUFEL PUMPS— Pracricall
trouble free. But, if
yours has in use

thirty or Forty thousand

pem ture Ee m
nee uwimx':;nt, if m
ivetrouble, have them

Or &l eRoe,

BRING VICTORY QUICKER=BUY U, 5. WAR SAVINGS STAMPS AMD BONDS

ment whenever your dealer’s cleaned and adjusted every
AC Oil Test Pad shows char few months,
your il is dirry.

— o
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IT'S EASY

to make
war-time
repairs

with SMOOTH-ON

Don’t worry because wou
can't replace damaged
household equipment during
the war. You can stop leaks,
Pipe Leaks seal eracks and tighten
loose parts with SMOOTH-
OMN No. 1, the many-pur-
pose iron cement. No need
to dismantle piping or ap-
paratus, or to send for a
professional repair man, be-
cauze SMOOTH-0ON iz easy
to apply and rvequires no
previous experience,

Be sure to buy a ecan of
SMOOTH-0ON without de-
lay, and keep it handy for
emergencies. SMOOTH-ON
comes in 1%-0z, T-oz. and
larger containers, and wvou
can get it at your hardware
store, or if neceszary, from
us, For your protection,
insist on SMOOTH-ON—
used by mechanics and re-
pair men for 48 years,

Smooth-0On Mamufacturing Co., Dept. 37
5TO t‘-omunluw.lﬂ lersey Clty, M. J.

Plenre send the FREE Smooth-On
Handbook,

Doit with SMOOTH-ON
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ashore with a mooring line to “choke”
around a cottonwood tree, and it may take
an hour to ease the 10,000-ton load up to
the dock and lash the new barge fast. Be-
fore docking the captain had figured how
to balance his load by playing “checkers”
with tiny wooden templates, arranging and
rearranging the miniature barge models
for best weight distribution. At intervals
along the river a deck hand will drop the
weighted “lead line” and eall off the chan-
nel depth to the pilot—"quarter less twain
—mark twain (twelve feet) — quarter
twain"; and in port he'll drop a gauge pole
overside to measure how much water each
barge is drawing, which shows the loaded
weight of the barge,

Later in the day the pilot may spend
most of another hour jockeying his lanky
tow around a tricky bend where hungry
sand bars reach out to grab him. Multiple
rudders ease this chore somewhat by giv-
ing the modern towboat maximum maneu-
verability., The Dravo-built “William
Penn,” for example, has two rudders ahead
and one aft of each of the twin seven-foot
propellers, permitting it to right-about-
face in not much more than its own length,
whether moving forward or backward.
The six-rudder gear is hydraulically op-
erated, controlled by a steering bar which
indicates the angle of the rudders, rather
than by a wheel.

Besides its mechanical marvels, the 1943
towboat offers more than the comforts of
home; air-conditioned rooms with bath for
officers and guests, insulated walls, luxuri-
ous leather-covered furniture in eahins
tastefully planned by interior decorators,
loudspeaker systems and two-way radio,
filters to purify river water, lifeboats and
power tender, sun deck, laundry, electrie
dishwasher and range in a galley any
housewife would envy.

Not all of them are so fancy; the fanciest
iz none the less a worker. Towboais shoved
over a hundred million tons of cargo along
Uncle Sam's waterways in a year, and
that's close to 5,500 fifty-ton freight-car
loads delivered every day of the year. Life
on the Mississippi may be less picturesque
than in showboat days, but it's bustling.
01d Man River keeps rolling up his sleeves.

1S
Steel Tonnage in U. S. i-ﬂts Péak

Steel production in the United States for
1943 is estimated at 93,000,000 tons. In 1940,
the last year for which accurate worldwide
data are known, we produced 66,982,686
tons, Russia 21,800,000, United Kingdom
15,000,000, Canada 2,173,887, against 43,-
445,000 tons in Nazi and occupied Europe
and 7,100,000 tons in Japan.

PDPULQR MECHANICS
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As in 1917, our technical skill and large pro-
duction capacity are devoted to the couse of
winning a war,

Vast guantities of precision-built Browning
machine guns are pouring forth to arm the
rapidly growing fleets of bomber and fighter
planes that are now altacking and bewilder-
ing the enemy in all corners of the globe.

Thompson submachine guns and military rifles
are coming in continuous streams from round-
the-clock production lines . . . vital eguipment
for Allied forces everywhere.

JUNE, 1943

Vital GUNS to all Corners of the Eart

Fram such rescurces comes victory. And, after
that, assurance of new and improved sporting
arms, in emple supply.
Savage Arms Corporation
Utica, N.Y.

h “Proudly we hail—"
"SAVAGE" was among the

" first to receive the Army-Novy “E" for high

achievement in war preduction. Proudly the
cherished pannant flies above our Utica plant
proclaiming, “Well done — DO MORE!™
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MENTAL

POWERS

e -,

.

DO YOU THINK IN CIRCLES?
Do you ask yourself, “How shall I begin;
what shall I do next? Have you a con-
fusion of ideas? Mastery in life, success
in any enterprise, comes from the subtle
ability to marshal your thoughts, to call to
the fore, when an emergency arises, the
proper mental powers. Mentally, you are
an aggr\egate ﬂ.[ fnﬂ:l!!. wh? l:l.i_'t!ipate I‘]‘J:EI]:I
because of lack of knowledge of how to
properly use them? Learn to unite them,
and you will have at your command, a
tremendous power for :IEI:D'IEI.'IPH!}.IIIIE!.'II'.

SEND FOR FREE BOOK

The Resicrucians have preserved for
centuries knowledge of the secret method
for the development of mind power and
the direction of man's unused inner facul-
tics. This wisdom, not strange or mysteri-
ous, has changed the course of life for many
men and women throughout the world.
Write for the free, sealed book which ex-
plains how you may obtain this helpful
mformation. Address: Scribe X, J. Z.

TJke ROSICRUCIANS

{AMORC]
San Jose California

— USE THIS COUPON —

Scribe X. J. Z.
The Rosicrucians
San Jose, California

I am sincerely interested in an intellipent
method for attaining a mastership of life.
Send me without obligation, your FREE
Book which explains how I may receive and
use your age-old method.

Sea-Going Shutterbugs
(Continuad from page 25)

At Pensacola Naval Air Station, Florida,
the Navy has a school of photography
which each month graduates 100 officers
and men trained in all phases of photogra-
phy—aerial, sea, and land. The graduates
of this school, and many other excellent
photographers recruited from the civilian
field, took the striking photographs of the
hattles of the Coral Sea, Midway, the sink-
ing of the U.5.5. Lexington, the Japanese
raid on Dutch Harbor, and the American
raid on Japanese transports at Kiska.

The school trains the student to cover
any navy photographic assignment, any-
where, at any time and under any condi-
tions. Once the student completes the
course he is qualified to go out to the fleet,
and, with a thorough knowledge of all navy
photographic equipment, to cover any as-
signment and if necessary set up and oper-
ate a complete photographic laboratory.

Today the school is the largest school of
naval photography in the world, occupying
its own building with more than 10,000
sgquare feet of floor space and an estimated
$250,000 worth of equipment. Included in
the extensive layout are 10 double nega-
tive darkrooms for primary work, a ge
darkroom with 30 contact printers, another
with 30 enlargers, elaborate drying and
finishing rooms with the most up-to-date
equipment, a larger aerial assembly room
and another for movie assembly, and aerial
and movie printing and developing rooms.
In addition, there are two classrooms seat-
ing 80 students each and another, complete
with movie projection room and screen, to
aceommodate 120,

Ten planes from the station are assigned
to the exclusive use of the school and the
station photographic laboratory with spe-
cial pilots long trained in aerial photogra-
phy at the controls.

The training course is divided into four
phases—primary basie, advanced basic,
aerial and movie photography.

Upon his arrival at the school the stu-
dent is given a course in optics and the
chemistry of photography, and then learns
the handling of the elementary camera
and darkroom technique in printing and
developing. Thus indoetrinated the stu-
dent enters the advanced basic phase to
take up the photography of colored objects,
enlarging and copying and intensification
and reduction.

In the third class the student learns the
art of aerial photography. Here he spends
nearly half the class time in a plane high

(Continved 1o poge 15%)
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%m"km RELIABILITY RUNS!

I'..- .'.r

-

Write tedoy for your FREE copy of “En-
thusiost” magazine, filled with motor-
cyele action picfures and thrilling storfes.

HARLEY-
DAVIDSON % |

"""" .

MOTORCYCLES &5

Departmant P

On many war fronts there are line-ups

like this — that remind every motor-
cycle enthusiast of glorious days 1o come,
Then once again there will ba exciling
trophy runs, hillelimbs, gypsy tours, raca
meots and other thrill-packed motor-
cycling events. Yes, and war-proved
Harley-Davidsons with greater stamina

and rugged dependability! Buy War Bonds

now—and ride a Harley-Davidson after

“the boys come home!"

HARLEY -DAVIDSON MOTOR CO.

MILWAUKEE,

Wis.

A Tribute... and A Responsibility

When the men and women of Stanley Tools, Division of The Stanley

sary year of the Company.

Upon thelr shoulders has rested a
triple burden. They have been called
upon to supply (1) tools for the armed
forces . . . t0 construct and maintain
camps, bases, and barracks; (2) tools
for war industry ... to build plants,
ships, planes, and other implements of
war; (3) tools for the home front . . .
to maintain farms, schools, institu-

\ tions, and essential civilian industries.

1843 (STANLEY

Works; received the Army-Navy “E” award on Febrvary 13, it was
a much prized tribute to a great production team. OFf particular
interest is the fact that it come during the one hundredth anniver-

Hand in hand with this honor for
past performance gocs & great respons
sibility for future performance. These
men and women fully realize this re-
sponsibility. Far from being contented
with the “"contribution to Victory"'
already made, they are striving to
make a greater contribution in the
future. Stanley Tools, Div. aof The
Stanlay Works, New Britaln, Conn.

1943
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POWER

Is Vital @ ~

Power is an important factor to
the successful operation of every
branch of our armed forees. Itisvital
to victory in athousand and one ways
— destrucrive firing power on the
front lines—essential auxiliary power behind the lines!

WITTE Power Units Also Serve—WITTE Die-
sel Engines and Dieselectric Plants are serving our
fighting forces in Africa, Alaska, the South Pacific area,
the Panama Canal Zone—and many other places where
anxiliary power and light, or a vital water supply may be needed.

MNow WITTE devotes its complete facilities to the urgent task of pro-
ducing for the war effort. After victory, efficient, economical, expertly
engineered WITTE Diesel Engines and Dieselectric Plants will again be
available for all. WITTE bas served the world for 73 years—will continue

DIESEL ENGINES and
DIESELECTRIC PLANTS

to serve during the great peacetime future.

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS )
KANSAS CITY, MO., U.S. A.—~cable Address: “WITTEKCMO" T N

[

i e s ;-_r.-"-rl.'%”
i e SR = _,.:::__
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Ta=-pat=€0 SLEEPING BAGS
ARE BEDDING DOWN SOLDIERS!

If you have missed finding your Ta-pat-co sleep-
ing bag, life preserver or other outdeor sports
equipment at your sporting goods store, you
know that it iz somewhere helping a soldier.
Ta-pat-co sports equipment is mow Ta-pat-co
FIGHTING equipment—contributing to the
comfort and safety of our army, navy, marines
and air corps. Qur factories, materials and every
facility at our command has been given over to
meeting war requirements,

Keep in touch with your sporting goods
dealer; he will be first to know when Ta-pat-co
equipment is again available for your outdoor
sports enjoyment. ' 1-5-3

Ta=pat=co
OUTDOOR SB®®IS EQUIPMENT
FGHTING

American Pad and Textile Co., Greenfield, Ohio

Say wou saw it in Popular Mechanics!
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4+ HULL STREAMLINE COMPASSES -4

are Ewringd made exchesively for ase om U, 8§,
Army vehicles—where they coniribote (o the
efficiency of our armed fofces, Wartimo engis
EieErin Improvermsnls ASAUFG &R #ven FrsrE
dependabile guide for motorisis after the war.

HULL MFG. CO.
P. 0. Box 246-DG, WARREN, OHIO

Keep car radiators cleaned out for
greatest motor efficiency. Use

Sani-Flush

10e and 25¢ sizex
Dhirections on can

The Dennison Handy Helper says:
“"WRAP IT TIGHT—MARK IT RIGHT"

Demmioon
MAILING LABELS

Transparent Mending Taps - Crepe Papar |
Gummed Relnforcements - PRES-a-ply Lobels
Index Tobs - Shipping Togs = Gummed Lobels

DEMNISON MFG. CO., Framingham, Maoss.
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above the coastline of the Gulf of Mexico,
receiving instruction and practice in map
making, obliques and stereos. The last
phase takes up motion pictures, with each
student making, developing, printing, edit-
ing and projecting his own 35 mm. film.

Upon graduation from the school the
student may be assigned to a photographic
laboratory at one of the shore stations or
may go directly to the fleet. At a shore
station he will be called upon to cover
routine construction and repair; identifi-
cation of personnel; new equipment; dam-
age to equipment and parts; copies of
drawings and charts; athletic teams and
events; station operations; damage due to
natural causes, and a wide variety of sub-
jects covered by aerial photography.

The photographer afloat will, in addition,
be called upon for aerial and ground pho-
tography of friendly and enemy vessels;
the enemy fleet and its units; fleet engage-
ments; operations against an enemy coast;
landing force operations; damaged wessels
and aircraft, and many special missions,

And one of these special missions may
include the manning of a gun. Whether
they are tripping camera shutters, or pull-
ing triggers, Uncle Sam's new seagoing
shutterbugs can be depended on for accu-
rate aim,

Paper Is Made Water Repellent
By Mysterious Vapor Film

Paper, cloth and other materials are pro-
vided with an “invisible raincoat,” whose

. ral Electric chemis ised the pro-
g, by exposure to chemical vapors.
* Various chemicals are used, among them
E"’E being methyl chlor silanes. Articles to be
treated are exposed to such vapors for a
few minutes in a closed chamber, and there
results an extremely thin film which resists
wetting. Because of its thinness, neither
chemical analysis nor microscopic exam-
ination has been able to ascertain the true
ey nature of the film. Such a treatment is
given ceramic insulators for military radio
equipment, which formerly lost much of
their electrical resistance when exposed to
high humidity because thin films of mois-
ture forming on their surface allowed cur-
rent to leak away. With the treatment, if
moisture collects on the insulators it is in
the form of widely separated drops that do
not allow electricity to pass.

L

I With about 800 bundles of nerve fibers,
the optic nerve is like a telephone cable,
connecting the human eye with the brain,

JUNE, 1043

xact nature is not known even to the Gen-

MILLERS FALLS
COMPANY



A halfcentury before death rained from the skies
over Pearl Harbor, “Yankee” Tools were putting
extra minutes, saved seconds, into the hands of
gkilled mechanics everywhere, Now, when time is
of the essence, “Yankee” Tools continue to speed
production, to salvage that remnant of time left
to America in which to deliver the knock-out
bloaw. . . . The war we didn’t want will be behind
us pne d.l]}l'. and “Yankee™ Fine Mechanics® Tools
will have had a part in putting it there. In the
meantime, give America, and all America means
to you, your best.

“YANKEE™ SPIRALS

SIMPLE - COMPACT - STRONG

—
A SIZE FOR EVERY PURPOSE

YANKEE"TOOLS

make good mechanics better
North Bros. Mfg. Co., Phila., U. 5. A.
Established 1880

Makers, also, of “Yankee-Hondyman™ Tools

o
Wk

VALUABLE TOOLS

teolmakers and machindsts,
GERSTHER TOOL CHESTS
443 Columbla St.

need adequate protection. Free Cuotnlog to

Dayton, Ohia

|

Tu every man
who expects to join
the Armed Services

(See Inside Back Cover)

4 ﬂ 7z :f%!éﬂ-tﬁm’.s#&i :

Today, 100 % In war work. In normal times, manu-
facturers of 22 cal. RIFLES, SHOTGUMNS, TELE-
SCOPE SIGHTS, TARGO GUNS & EQUIFMENT
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Soda Pop to the Rescue
(Continued from page &0)

trucks” which operate on hundreds of
American airports. These have saved many
lives by nipping a fire seconds after it has
attacked a cracked-up plane.

- Another portable type, for use in war-
time industrial plants, is a trailer which
may be hoocked to any auto available, and
rushed to the scene of a fire. This equip-
ment carries half a dozen large tanks of
carbon dioxide, valves and a hose to put

out a fire by the soda pop method.
Carbon dioxide has existed since the be-

ginning of the world, but it was not until
the 18th century that mankind learned of
it. Joseph Priestly, an Englishman inter-
ested in chemistry, happened to live next
door to a brewery. Curious about the bub-
bles which arose from the brewery mash,
he trapped enough gas to find out what it
was and eventually brought his secret to
the United States where he induced a
druggist to serve sweet flavoring in water
charged with the gas. Thus the soft drink
industry started.

 The second step in the advancement of
CO2 was taken by accident. A Swedish
harbormaster set up a winking buoy with
the flash device controlled by the discharge
of compressed carbon dioxide released at
regular intervals. The flame was wind-
proof, but when he examined the buoy one
morning, the flame had been extinguished,
the story goes. He also found a leaky valve
in the winking gadget. Adding up the two
facts, he decided soda pop gas could be used
to put out other flames.

Walter Kidde and Company, a coneern
Wnic 5 ploneer In new uses fﬂr car-
hon dioxide, began developing uses of the
gas to fight fires. Meanwhile, the concern’'s
engineers were experimenting with many
other possibilities, so that when the war
started they were also ready with inflation
and activating devices.

One of the latest additions to the long
list of improvements added by thiz com-
pany is a shatterproof steel bottle especial-
ly for warplanes., In the past many fliers
were killed when a bullet or shell fragment
hit the bottle, the gas exploding under
pressure converting the bottle into a bomb.
The bullet may penetrate the new bottle,
but the bottle will not shatter.

So the same soda pop gas that gives you
the pleasant sensation when vou take a
swig of your favorite soft drink has given
a much more pleasant sensation to many
a brave American fighting man, faced with
sure death if carbon dioxide were not
readily at hand to rescue him.
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E\’\NRUDE POWER for
_ gwift Storm Boats

“§rorm Boats” they're called . - - these
slashing liggle hurrica®
speed- They can float |
o warel. They can weave, b
furious hornets- And they €an whisk 2 landin
peach in 2 hreath-1aking harry?

m Boals =« * motors jant
a . . o WE assignment to bui
years of gxperien
jest of outboards, gave quic
and ruggedness and “fighting
e pmductiun lines they came . - ¢ ynamic
werorms” of eaBEs power 10 drive the fleets of Storm Boats!

to assault craft . - - driving heavily laden

..capably pcrwcring small boats of every
e EVI e cervingon many

for Victory is our sol

brilliant NE¥ Evinru

gVINRUDE MOTORS, Milwe

Evinrade Malors of Canodo: paterbar

* HELP SPEED

VICTOR
¥
" oma E.Ll"( MORE BON
- DS
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KEEP ‘EM FIRING  § W New Uses for Phono Oscillators

BUY {Continued from page 144)

WAR BONDS the distance between the radio receiver
and the phono oscillator is too great for

MILLING
MACHINE

SWITCH O \ gt .

strong signals it may be necessary to use
a short antenna wire. The oscillator can
be turned on and off by means of the toggle
switch on the pickup box.

SHAPER Running Down Hum Bugs

{Continued frem poge 141)

trolytic. These decoupling filters reduce
hum and prevent stray rf from creeping
in through B positive and C-bias leads.

In the small inexpensive receivers of the
a.c.~d.c. variety, hum usually originates in
the power supply. Eleetrolytie filter con-
densers of too little capacity and filter
chokes of miniature size, cause ripple volt-
age high enough to produce objectionable
audio hum in the speaker. If filter conden-
sers of larger capacity are not immediately

In the battle behind the lines you'll
find Atas "artillery” heavy favorites

on air fields, in shipyards, and in available, experimenters often connect a
most of the nation’s key fndusiial war 1 mfd. 400-volt tubular paper type con-
plants. Aclas Lathes, Milling Machines, denser from one side of the 110-volt line
Shapers, and Drill Presses are proving in the set to the chassis. If a condenser of
throughout the world the value of using that type is already in this pesition, try
modern, compact, fast precision machine another of the same value from the other
tools for all small-parts production. Remem- side of the line to the chassis. Sometimes
ber —after the war — that Adas precision merely reversing the heater connections to

the first audio tube will greatly reduce a
high hum level. If hum output varies with
. the position of the volume control, test the

Y ! mit:_::n.dthalt i}s[ cnnn}s.:.l:;ted {.19 i:i for hheater—

| ca e leakage. ve this done by your
ﬁ;raR / -Feren CElaA., local radio serviceman if possible, as ordi-
i ﬁkff_ FooLS FOR YoUu nary routine tube tests do not always indi-

cate this fault.

and rugged strength have been proven in
the toughest test of the ages. y— S
Atlas Press Company, 043 N. {3
Pitcher St. Kalamazoo, Mich.
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P o T en

“SENTINEL” %

fram one of Mr.
Pedersen’s Argus
nrga.l:i\'cs

IN a little over a year, Mr. Pedersen has made nearly a
thousand pictures with his Argus, and says, in part, "I
have no trouble obtaining good results in bhoth black
and white and Kodachrome, thanks to the accuracy
of the Argus C2 shutter and coupled range finder.” His
Argus Cintar F' 3.5 lens serves double duty, since it is

i‘:ﬂﬂi]}' Iﬂm()‘n'fd frum l.]ll'.: Camera .[GI.' s OIb hiS cnlnrg{rn

Perhaps your Argus dealer can still show you this ver-
satile picture-maker.

ann arhnrg mll:hu_]an "

Bne slmevican Made Cameras

“Ialways carry my ArgusC2 to record places of
interest,”"says Ed J. Pedersen of Preston, Minn.

Learn snore aboul eomposis
tion— lenses —{ilm—and
helplul hinis for using any
camera, Send 25¢ truraj for the
Hh-page book " Gouvd Ploiures™

BUY

TECHHWNICAL DATA

Camera: L—,-J-'ryu: C2
itz Ples X
._—a‘f;:-crfwrr: =2
Expoazes 1/100
adiltee: 23X -{ﬁﬁaw
:Bnr:fﬂ.;n:r: DKz0
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FINISH THE
JOB RIGHT

Like getting the last

rivet as the plane

comes off the pro-

duction line—burr-

ing, finishing and

polishing to minute
% - specifications mean
4 the job is right.

Famous since their introduction 45 vears ago for guality
and long life. There f& a “just right" Chieape Mounted
Wheel for every operation.

PROMPT DELIVERIES—We are working 24 hoars a day
and due to our centrnl location, can make prompt ship-
ment on all Mounted Points and Grinding Wheels 3% in
diam. and under. With the approval and endorsement of
W I B. gll our facilities are concentrated on these smaller
sizes, enabling us to give the most potent serviee to the
WA Program.

HAMDEE ToOoOL OF
1001 USES and MI-
POWER GRINDERS

FREE Catnlng, shows netunl sizes ond eol-
ara of largest line of Moonted Wheels made,

CHICAGO WHEEL & MFG.CO.

America's Hesdguartors for Mounied Wheels
108 S. Aberdeouon St., Chicage, Il

hawve gone o wWilf—
available to all who
hawve priaritirs

m |
O BEATSE
the World

Better Built
Lower Prices

Cances §75 and up

Safe Boats With
Full Length Spray Rails

Keep passengers perfectly

i #ven ab high

Coataleg nlso shows tmlny:

Beven  maost |:|I'\IFIIJE LT IR TS
e

Rowboats 548 and up
T T T
Duthioards $48 ane wug

of &8 Iwo b [acto-

hoat in whisn yon n “Car-Top®" Boat

d
Ligrh
THQHPSGH EHGS BOAT MFG. CO, (119
13 Ann S { MWrite fa 113 Elm 5t
___ PEsHTIGO, Wis. withet gilase CORTLAND, N.¥.

Holes and r_ruhs Il'l -
floors or baseboard —
can be quickly re-
palred with Plastic
Wood, Handles like
putty, hardens like ~__
wood, At Paint, Hard-
ware and 10# Stores,

PLASTIC WOOD
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ONAN ELECTRIC PLANTS

ALTEIIHATIHG AND DIRECT CURRENT

srd by D2, ARMY, NAVY, and MARINES
1 Werld Fronts for HOSPITALS,
MUNICATION, LIGHTING and
EMERGENCY ELECTRIC POWER,
MANY MODELSE from 3586 io
35,000 Watts
Any Vollage=~Any Frequencys=
A.C. or D.C,

O -

WRITE FOR DETAILS

D. W. ONAN & S0ONS

10R2 Royaliten Ave., Mianeapolis, Minn.

Madernize Your Gun! Improve Your Score!
Mast dernble grips made, FPozitively uns
hremkable! For Colt, Smith & Wasson, Hi-Standand.
Urigics, Luger & Mausers in a wide choice of beautiful
degigns in ivory, pearl, *.ml:m;. onyx, #tc, Low prices.
CATALING, Deslers Wanted,

FREE

SPORTS, INC, (Mirs.) 2850 N. Clark 51, Depl. P-6, Chicago, IIL

BLIRN YOLIR NAME ON TOOLS

”'ﬁf("bGRAF

PROTEET ‘fﬂl..lR T

Iy L Hite: today.
AF‘H-!I RF.F FEN L0, 3 1.:' SE. S‘trh 5L, F\.rrla nd, Ore,

mrm

NEW Grinding Altachment

Flr £ ta 187 Hrtnl Lnl'huu!., Eulllf it Yoursell.

L, rhing shaog . w £l
;
yid e P bl mat el ey oot 3 e

Hm Machine & Tool Co., Dept. B, Yale, Mich.

Castimgs

Only 5545

¥ Fits ;&ar puwe:;inkn—oﬁ sll'éaft
rive thris gear uetion in. stroke, Free
10-ga. blade. Economical, saws to profit, and nﬂ:‘ﬁﬁ

OTTAWA MFG. CO., DE2T Forest Avenus, OTTAWA, umsns

EMPIRE LEVELS

* HANDY HOUSEHOLD TOOL *
o el und Hasdiest Acewrain Level Muode.  *Cignr-
i Walnul stock. His Level, ¥
. Lighe weight, strons. Mo 44
maler. Wrls for Liersbure. W
IOUTH SIKTH STEEET
FoLEAGATD  RETE R A

Wander-Tone NOISE ELIMINATOR

Just stimch B0 your radio (Long. Short Wave) s
and anjoy recepiion free from distmciiog S -
nolses.  BendMoMoaey Fay Fostman 80¢ plus
jostage af setid G0r pd we'll el postpail,
wturn An B days for refund i nat delighied,

'WOADER-TORE COMPANY, Deal, 29, 7078 W, Clark S8, Cuicags, 10 N2

LINE-NODISE
ELJHIN‘ATDF

EI'.'!HET.!HTIHE SMANUAL TELLS HOW TO DOIT

rinner or expert will find many hi‘lrfl]l. hints anid

iy wondfinisbink,  caldeo hlulllm

res and fllusirates L]

L different ilema for

LI, ¥ HAVING FRICES, Includes

feation I"1|H=] J. ChJ.r"l. of Over BF Rare Woods

o }..\'rla_nzn : EALTEE Gl Iu:;. nl;tll:::{ g:rr
i E e mut:l. B

e of credited

.l.I.BEH‘T WHSTANTIHE
TO1-K East 135th St.
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Falling Dynamite
{Continued from page 15)

“on the double.” He double-times to chow
and to classes: he double-times for a drink
of water. A Paramarine rarely walls.

Whipped into top condition by calisthen-
ics and tumbling, he graduates to the first
jumping tower. In a controlled fall from
thiz 250-foot tower, the Paramarine be-
comes accustomed to the jolt of the opening
parachute, then goes to the free chute tow-
er. Here he is raised to the top of the tower
in an open chute and released.

He gets the feel of the free fall and learns
to manipulate the lines to control his land-
ings, Repeated practice jumps instill con-
fidence in the silken umbrella on whieh his
life depends. The student learns to pack
his own chute, placing on his own shoul-
ders the responsibility for his own safety.

Hardened and confident after these
weeks of instruction, the student is set for
the big moment—the first leap from a
plane. This is it. No second-guessing here.

Up in the big twin-motored plane ten
pairs of sturdy legs feel a bit weak. Legs
which ecan run for miles and stand the
shock of jumping from high ledges have to
be urged toward the door,

But when the time comes, there is no
hesitation. Out of the plane they pour, div-
ing headfirst into space. Once the chute
snaps open the men float down singing,
yvelling at each other. In a matter of sec-
onds they hit the ground, rolling and tum-
bling to absorb the jar. It is all over almost
before they realize what has happened.
But they have learned their lessons well;
there are no injuries. That wasn’t so bad!

Ask any Paramarine which jump was
the hardest, and almost invariably he will
say the third. The first time you don't
know what to expect; the second time you
try to analyze things, the third jump you
know just about what's going to happen
and you tighten up, bracing for the worst.

After the first leap, the student has five
more jumps from the plane and one night
jump from the tower before he wins the
curled wings of the Marine Paratrooper.

Organized at Lakehurst, N. J., in Janu-
ary, 1941, the school was moved to San
Diego in May, 1942, with Lt. Col. Shepard
as commanding officer, and was trans-
ferred to its present loeation in August.

A compact striking force, the Parama-
rines have doctors and hospital corpsmen
who jump with the men. From buck pri-
vates to the colonel, every man is a quali-
fied parachutist. And when they strike
from the clouds they live up to their nick-
name—"Falling Dynamite!"

JUNE, 1943

says Uncle Ned,
the How-to-fix-it man

L] Mﬂlﬂﬂ crack o
walls with Rutland \&
Pﬂ.tﬂh‘lﬂg Plﬂ'!-tt!.' 18
as easy as huttl:;.
ing a slice of breac
Just mix with water
and apply with
knife. Makes @
am ﬂﬂth W f] 1':‘“
patch as lasting
as the wall 1tale‘|f-
Rutland Fire
Clay Company:
Rutland, VL.

TRAILER BUILDERS' PARTS CATALOG

We'll eave ¥od mHichey on everylbing. lLargest
erid most comyplets traller boilders” supply housn
otk £ Member THAILER COACIH
MFHES." AsS00, Senl Ve for parts eatalog,
NATIONAL TRAILER EQUIPMENT CO.

19 M. Sevenlh St M lwanbes, Wi

Something New! MECHANICS'
TELESCOPE GAUGE

A REAL 20th CENTURY TOOL. These small

dnslriinents ineasure iy Ehe thousandils LBE
m exact sige of boles and slots using an ot
side coliver or micrometer to  determine
mreasiErement and making either shrink or
Inose fit,  Four measuring rods with lock ad-
Justmieit measuElgy from SR o TLG', Gunr-
e anteed pecurste and durnble. ACT KOW! Gne
gl packed in box, Postage prepaid, Delive
I wry C.0.0, Direct from factory o you.
m Soend for bookict. Me priority order nécossiry.
SEABOARD TOOL .':
El

Pat Applisd For = Price 55.25 P. 0. Box No. 1314

FL;M. Wi,
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FOR AMERICAN FIGHTERS

Saunx{ _/’(avies AR

IN THE JUNGLE

It seems unbelievable—but U, 8. fizhters are zeeing
the latest sound movies, with rich, life-like tone
quality, projected brilliantly clear right in the middle
of the steaming, malaria ridden, insect infested
jungles of the Solomons.

The above illustration is based on an actual set-u
in New (uinea, one of a chain of theatres in whir‘E
Red Cross Field Director James Stewart projects the
latest sound films to American and Australian front
Line Gghters.

Today. the Special Service units provide each over-
geas division of the U, 8. Army wilE several complete
portable 16 mm. sound projector ontfits. Films are
rushed to the various fronts via transport planes. In
this way, U. 8. fighters from the Aleatians to Tunisia,
who consider movies as important as food, are thrilled
with the cream of America’s best and latest motion
pictures,

The Ampro Dual Unit here illustrated known as
the ] Kit™ iz standard equipment for Special Serviee
Unitz. In addition, thousands of Ampro 16 mm. pro-
jectors are being used in training men in the Army,
Navy and Air Corps. Ampro facilities are engaged
1095 in producing pro-
jectors and other pre-
cision equipament for the
1. 5. War effort. .I"ll'llpﬂ'l

L i, enginecring is "uulg
~=! 'j ahead at full speed. To
keep in touch with the
latest developments in
16 mm. projection, make
certain your name is on
the Ampro mailing list.
Write today!

JAMPRO CORPORATION, 2851 N. Western Ave., Chicago, lIl.

AMPRD

PRECISION CINE EQUIPMENT
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Welding for War and Peace

(Continued from page 11)

Already, there is talk of prefabricated
all-welded homes to sell complete at $2,500.

A resort hotel with seven wings and an
auditorium seating 1,600 has welded walls,
roof and central 100-foot dome.

The War Production Board, in making
specifications for the design and erection
of structural steel buildings, specified that
steel must be saved through effective de-
sign and use of welded fabrication.

A power company changed the design of
a multi-story switch house from riveted to
welded construetion to save time, eliminate
noise and permit building of later addi-
tions without preliminary worlk,

Results of the Lincoln Foundation's
welding program disclosed new applica-
tions for welding in every field where
metal is used,

In the construction field, all-welded
bridges, subways, factory buildings, ho-
tels, churches and homes are in the offing.
Welding has been applied to telephone ca-
ble ducts and skating rink floors. An all-
welded steel gasoline engine for a racing
automobile has been designed to save
weight and cost and eliminate gaskets. By
welding, an automobile frame has been cut
down to form a farm tractor. An all-
welded fire truck has been designed to ac-
commodate in a 28-foot length equipment
that required a truck 62 feet long.

All-welded stoves seem a certainty. Au-
tornobiles and refrigerators had many
welded parts before their manufacture was
halted, but in the future welding will be
used far more extensively.

Office equipment and business machines,
milling and cutting machinery, containers
and tanks, bed springs, busses and bus
bodies, even ping pong tables, will employ
more welding in their construction, ac-
cording to forecasts. Use of welding will
be broadened considerably in the metal
furniture industry. Brazing, a process al-
lied with welding, already is replacing sol-
dering in some industries and one of the
country’s largest electric motor makers is
brazing motor connections with strip phos-
copper instead of soldering them. This
effects a large saving in tin which com-
prises 48 percent of ordinary solder.

Welding first was used thousands of
years ago when fighting men bent over
primitive forges to fashion their weapons
of war. Egyptian craftsmen worked with
crude blowpipes and oil or aleohol flames
to fuse trinkets of gold and silver and lead.

Modern welding has developed most

{Continved to poge 16B8)
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ACHIEVEMENT OF A SINGLE PURPOSE

A SINGLE purpose spurred the engineers who planned the Allison
engine. * A single purpose moves the metallurgists who test and
choose the fine materials that go into it. * A single purpose
gui.dﬂ'& rhf Skilled .I'lﬂ.l]dlﬂ DE l‘I‘lE Erﬂfrﬁlﬂm WI.'ID mfhinﬂ ﬂnd
fitits gleaming parts with precision that finds few counter-
partsin volume production, ®* That purpose is to create
the finest aircraft engine ever buile, ¥ How well
that purpose is attained is being written in the
records of the planes which the Allison powers
—and in the standards it is establishing, at
home and abroad, for sturdiness and
dependability. * Employed in several
""" types of American fighting planes,
the Allison is proving before the
world the ability of America
to work to levels of qual-
: ityandexactnessnever

. before approached.

iy
Jor accuracy by irurriss
menk§ mm:urinﬁ' i

millionehs of an inch,

| Gesenac |
MOTTOHRS

—
LIQUID-COOLED AIRCRAFT ENGINES / .
DIVISION OF

JUNE, 1943 167



On Dads Day—
Qhae Him whal euely
ﬁh%uydﬂﬂﬂé&ilﬂﬁﬁﬁ&

ew FILLS-EAS

TOBACCO
POUCH

Fills at

the Touch
of the

Fingers!

|_5'r._.l.:|rnm‘£'£rrﬂ

N0 MORE SPILLED TOBRACCO—A PERFECT PIPEFUL
EVERY TIME!

Here's the perfect gift—FILLS-EASY, the perfect tobaceo
pouch! Your Dad will appreciate its many handy, exclusive
features: cholce of handsome Tan, Redwood, or Plg-grain
Saddie ieather pouch; patented air-tight self- ‘elosing vent,
with metal reinforced edges: conveniant, sasy-filling wite
mouth top; stundy construction, Packed In smart Gift Box!
Send your order today—1o

71 CHIGAGO.
MONROE 5T. fjﬂ’ﬂd’ﬁ ./ (é’.’f 5’ é“

EST. 1808

g ARC - WELDER, '
o At %}“‘f Eg :
_rl'f' _:.' e - s,

1.\..-.;;-.:. 1
ats. Compl

u-..uw MFQ. l.‘.ﬂ 3343' I.-I:'JI.F ﬂlﬂﬂ Minneapolis, Minn,

100072

There's still time to enter the big Marlin
Gun Contest! Seventeen prizes, totalling
£1000.00 to shoot at, First Prize $500.001
All you have to do is to jot down your
ideas for improving any current model
Marlin Gun or give your suggestions for
new maodels. Free catalog and contest rules
areg yours for the asking. Contest closes
July 1, 1943. Write Dept. C., The Marlin
Firearms Co, 17 E. 42nd St, New York.
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since 1900, and assumed proportions of the
first magnitude only in the last few years.

The two score welding methods in use
fall into two broad classifications: the pres-
sure (plastic) processes in which heat is
combined with pressure, and the nonpres-
sure or fusion processes,

A third might be added, brazing, in which
is used a nonferrous or alloy filler whose
melting point is lower than that of the
metals joined, but higher than 1,000 de-
grees F. Since welding itself is an actual
mixture of the molecules of the metals
joined and a form of cohesion, brazing is
something apart, being a form of adhesion,

Five welding methods, with numerous
variations, are used in pressure and non-
pressure welding, and sometimes in braz-
ing. They are forge, electric arc, gas, re-
sistance, and thermit welding. All but
thermit welding have been adapted to
processes in which all steps are automatic,
eliminating the possibility of human error.

In forge welding, oldest method known,
metal pieces are heated in a forge fire and
the ends hammered together. Despite im-
provements in heating furnaces and power
forging hammers, the technigue is gener-
ally too slow and costly for manufacturers,
though widely used by blacksmiths and by
some railroad shops.

Electric arc welding is one of the two
maost widely used methods. Metals to be
welded are melted by an arc of electric cur-
rent formed between an elecirode handled
by the welder and the metal itself, which
forms the other electrode.

In gas welding, second of the most widely
used methods, the weld iz achieved by
melting ends of the metals to be welded
with the flame from a torch using oxy-
acetylene, air-acetvlene or other gas.

Resistance welding is the oldest of mod-
ern fusion welding methods. Heavy elec-
tric current is passed through both pieces
to be welded, creating heat through elec-
trical resistance and causing the metals to
become plastic. Pressure then is applied
much as in forge welding, either manually
or mechanically.

Thermit welding is now used extensively
where it is necessary to join heavy sec-
tions, though formerly used primarily for
maintenance or repair. Thermit, a mixture
of powdered aluminum and iron oxide, has
a reaction which produces a temperature
estimated at some 5,000 degrees F. Poured
around and between two iron or steel sec-
tions prepared in a sand mold, its heat
will eause the sections to melt and amal-
gamate with the thermit steel so that when
the entire mass has cooled a homogeneous
section is formed.

FOPULAR MECHANICS



IN A TAPERED ROLLER BEARING

H* When you want long, dependahle serv-
ice in a tapered roller bearing, don’t
averlook the importance of the ralls.

It's the rells that carry the foad, Other
things equal, the bearing with more rolls
carries more load—lasis longer—gives
better performance,

That’s why there's a growing prefer-
ence for Tyeon Cageless Bearings for

heavy-duty service in indusiry and essen-
tial transportation. Size for size, Tyson
Bearings have more rolls— the raceway is
complotely filled with load-carrying rolls,
They have longer life, more capacity,
muaximum rigidity.
.‘_lrnu-" AL f;.rrlwr hifll 'Tr'r':'-lhrl.

TYSOMN BEARING CORPORATION

5 — MASSILLON, OHIQ

CI SOW. HEAVY-DUTY BEARINGS

Tyson producis also include precision paris for America’s airplane engines

1943
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HES ONE OF THE MILLIONS

WHO

LEARNED TO SHOOT with 2 .22 riflc and

Western Super-X and Xpert amm

unition,

:I'hr_' very pame T Western” signihes SECHIECY
inthe minds of millions. Western his earned
that reputarion by giving shooters the most

securate ammunition that modern

ballistic

skill can produce. Today, that sccuracy is
1,
helping our combat forces o smash the

CNCIY .

ESTERDAY he shot for fun

+ + tocdzy he shoots for
dom! In these times our

free-
great

American heritage, the ability to
shoot straight, reveals iwself a

hundrediold!

It shows in the way our soldiers
make each shot count. It shines
as bright as Old Glory, in the per-
fection of the millions of military
cartridges that Western and its

‘,1.|.b'5l£‘tl.1:l’lr_*. are ]Jrr.‘Jdul'_'ul
for America,

daily

When war came, Western was
ready. Thousands of loyal, trained
“"l.}rl'l;ﬁ‘:l"ﬁ. wWerc Hﬂill'l.‘tl. [£#] !]IE iliill'l-
Again, Western is helping Amer-
ica at war, using its ability to
apply watch-making accuracy to

mass production.

Foaleirn

CARTRIDGE COMPAMNY f'
EAST ALTON, ILLINODIS  °
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New Prosect LIBRARY

Over 300 Outstanding
1= Projects with Photos
-1 and Working Drawings

Ono of the grentest project lhrary
valdes grer offersd—over 34° ° sream
i of the erop™ seleetions from past
| Esspenof the Deltagram—aegregated
| in nine convenient books, with onch
book devoted to a apecifie type of
project. Mo more searching throngh
| dozens of books to find the exact

projoct you want. Photographs,
| working deawings and complete
| tlirections an Project, ¥
| Item "h“h‘lﬁlkﬂ. In mddition,you

get the valoable™ Prastical Finish-
ing Metbods, " agold mine of infor-
mationonlatest finishing methoda,
Examing thia romarkable value on
oar ' no-rik" ol er, Send TODAY]

Here's What Youw Get:
Vol I=11 Lovely Lampa_ineluding muadarn
dedigns. Vol [L— 19 h.||.r|r|.1 ﬂh-ln l||."|\:I ]I]-{:In-u-
* Evening Projeets that “lock | Eﬂlmﬂlhnn Vol IV—
Garden Furniture and Novelties, Vol, V—New and Un-
umll Toye, Games, l"Ju round Equipment, Vol, Vi—Fuarnitues De-
m—mlu;‘rmn'lruldu Vol. V11— Interesting and Usefol Nov-
n. Vol VILI—40 Fine FI‘;;.I;n.]-u Vol. IX—Small itare Deaigna.

PLUS —*Practical Finishing Methods"

How to do every possible fnishing operntion=how to prepare the
work—how to stain—fill—varnish—lasquer, ete. Proper use of spray
gun and brush, How to mix yourown low-coat materiale. Silk sereen
procesz—how to finksh metal—make decorations, Inclodes old secret

: FREE — Extra Gift
With overy order a FREE copy of “"How to Make Money with Power
Twols." Gives numerous examples of svoccessf ul money-making plans,
Examine Library at Our Risk!

Send only 82 for eomiplets Project Li-

beary. Finlshing Methods and I‘EH'!"

Gift Book. On arrival, poatpaid, examine

rlwhwluhh If not folly satisfled, your n\E L I

52 rl:lh'lljﬂ II:L'I'.I.I-!H poBtage will be promptly

relumde

The Delta Manufacturing C HII.W.H.J.II(EE

680-F E. Vienna Ave., Milwaukee, Wis.

]][]-vous AC o]

-« with KATOLIGHT A.C. genera-
tors and power plants. Same current as
furnished by the highlines.

® KATO'S entire production ")
at present must be confined to
orders with high Ennntlﬂ.
deliverics on gen-
eratora 500 watts through
15,000 watts in single and twa
bearing designs. All standard
wvaltages, 110, 220, single phase,
2 or 3 wire, 3 phase or 3 phase
4 wire. Also ER,.E.:Dlan:d 50 tb'_'.;uclc
generators. Regulation about
B7% with 39 speed change.
Also Rotary Converters

KATO ENGINEERING COMPANY, 27 Elm 5L, MANKATO, MINN.

The FOLEY : c

R SRR I o R y
Is in use Ly > I

U. 8. A6Ry, T

Muavy, Alr Force,

Foloy flod saws (norease  sawilng  production
DT o BT 0% to 405 In plonts, milis, factories. This
wuring  plonts. ONE machine files circular, band and hand saws

better than the best hand filors. The Foley Raves
Allng time, saves fAles and Feduces saw Dreakage, Available on orioss
ity of A8 or better. Write on business letlechead for Literature.

FOLEY MFG. CO0., G616-3 Feoloy Bidg. Minneapolls, Misn.
Bay pou sww it in Populer Mechandeal
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Bait your hook for a blissful experience—
and load your pipe with Briggs! You'll reap
the glorious harvest of richness that comes of

Briggs' choice tobaccos being cask-mellowed The Smoke with

for years—longer than many expensive a Smile

blends. When Briggs' tender, full-bodied
smoke wafts past your lips, every wisp de-
livers a treasure of flavor. Fall in love with
your pipe in earnest—fill it with Briggs today!

FRODUCT OF P, LORILLARD COMPANY

KRW ARBOR PRESSES °®®nSL Y05 2N°

HEEDED IM EVERY SHOP—SAVE TIME AND
MOMEY—DO BETTER WORK, QUICKER.

Mo shop is complete without a small arbor press. Press-
ing and squeszing operations can be done better and
faster on a KRW Arbor Press. Stop using vise and
gledge hammer methods—they generally deliver spoiled U e
work in the end, KRW Faectory-To-You Prices give :
you greater value for your money. Order today.
KRW Bench Type Arbor ‘
Fresiss, 3 skxed ERW Hrdmul_m

Mo, 37-P 1% Ton, $13.25% Preu;ea are built
Mo, 570 1 Ton, §23.00% in 25, 60 and 7o
ton sizes. Prices

Mo, 37-N 3 Ton, $33.00%
start at F196.00*

®Pyloea F.OUB.  Arcade, N, ¥.
H]i:ﬂil?" higher west of Rockles.
Bianmd {11

K. R. WILSON, 17 Lock St., BUFFALO, N. Y.

Builders of Shop Equipment for Ford Dealers Since 1916
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Radio’s typical American Boy
picks a “BILTMORE" Pipe
‘_ for a Father's Day Gift!

NORMAMN TOKAR, America’s
most famous juvenile radio
star, shares his weekly troubles
with millions of fathers and

somns. But pick:

ing his Fath-
er's Day gift
wns o trouble ag
all. Helets youin
orn  his oath-bound
secret. “Most fathers,
like mine, get a bang
out of a practical
gift. That to me is &

BILTMORE pipe. He'll
stay smoke happy with it
for years. After the first pipe-
ful don't be surprised if he

slips you an extra allowance to
male up the price of the pipe.”

HEILTMORE'"™ Pipes are made
from the finest century - old
American burl. In natural grain,
£1.50 and $3.50. In natural virgin
briar, $2.50. Eighteen uhapes to
choose from at each price. At all
pipe shops, or order direct from

BILTMORE FIPE CO. 220 FIFTH AVE, NEW YORK
EUILD

vour GRANDFATHER CLOCK NOW

Sand 35c ter Simple SHOP TESTED COPYRIGHTED BLUEPMINT.

Tha Bim ple S4nsitle Red-i-Kui way ne thoussnds huee. BIME brings PLAS N

wred l||.1|.ll-bl|.|‘|-rll|ru "HOW" B pricing masy fine |lrhll 'l'llr'|l|- Westmin-
«

BLUE RIBEDN

“BILTMORE"
$3.50

ﬂ:w lln-l- mu-rmu:n.u i.dhum:; :[:_:ur ' I| - ial Iﬁlllldv-
Teri.
e G Al Bt e tiennary,

® Maost men don't frow
what's making them tired . .
and aften it's the unsuspected siraing
on hidden cords and muscles . . . strains that a
Bauer & Black Suspensory may help correct

SEMD FOR THIS FREE ILLUSTRATED BOOK that
shows and tells how thowsands of men are finding
new yoush, new energy, happier, healthier living.

MAIL REQUEST TODAY for this startling booklet

"~ (BAUER &+ BLACK

l Division of The Kendall Company
Dept. 5-301,

2500 South Dearborn 5t.. Chicago, 111

I'd like to read your booklet about Suspensorics. ]
I i |
l Please send me a copy . . - giick] I
AR i i
| Address. |
Cliw.,. el L i el
| My Occupation is [ Activ [ Net |
e o e e e e e — i ———(—— o s s s sl
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DRILL PRESS OWNERS!

nmm 1 TooL wiTH 5 DISTINCT USES
THE BARRON MULTI-PURFPOSE
ROTARY WOoOD PI..H.HEII'.
PLAMES & SURFACES = PANELS & BEADS s 7
PLETE

ROUTS & GROOVES » RABBETS = TERONS
STEEL TOF AUXILIARY

DHII..J. PRESS TABLE

in. semestih working
lul!uen. E.Qulup-ad Fer shi adrd

Cconverts AMY drill press
Inte & gtime mavieg, low cosk planer,
| paneler, tonsmer, obc. Surface  fin-
jshes all types of towgh grained and

knotty swrfaces ta agate smookhness.  E2asY =4 kaar Im::ru-nl !5
Safel Guaranteed harmiess to drill 'rruruhun ulﬂ-—n rh.
pregs,.  Thousands mow 6 did. S0LD

oM BMONEY BACK GUARANTEE. Full _
refund on 8 day telal. Shipped prepaid !
on recéigt &f S7T.50—sr C.O.D. YOU ™

RISK NOTHIMNG. Fros literature.

10, numamc
HNICAL BOOKS =

,ﬂw i’

..« while we have complete stocks, If it is
a technical book in Radio, Electric or Sound
LAFAYETTE has it—at speclal prices!
RADIO PARTS — Lafayette has some radio
parts and sets availablewi thmlt priority. Write

for new illustrated folder—it's FREE—address
901 W. Jackson Blvwd., Chicago, Ill., Dept, 5P3.

LAFAYETTE RADIO CORP.

P01 WEST JACKSON BVD 45 PEACHTREE STREET
CHICAGE, ILLIMOIS ATLAMTA, GEORGIA

\-.....rﬂ-.....-—'m._.-fm.....fx._.#
END DAMP AIR

WITH “DRI-AIR"

Mew DRI-AIRE Chemical draws exeass mols-
ture from air in damp bagements, PRO-
TECTS TOOLS meid machinery against
REUST, mold, mildew. Complete ouwtfit,
DRI-AIR Unit snd 10 lbe. DRI-AIR
Chemical, 86,60 f.o.b, Chicagse, Orfer nowl
Prenlers write today! TAMMS SILICA CO,,
228-PM MNorth LaSalle St., Chicage, 1l

work @IS Hereitisl Harold

unt's g revised Mo
n IY entnlog!
10 to GRA WOOoR SERVICE

Latest P=T - B A
II'.IIAS- for experts and amateirs: SPECHAL
BARGAINS in Fare womis, veneers, aad
0.
IT7TIS :.. Mary b, Bept. A.34, 0hiceie, ||
RE-STRING RACKETS
AT HOME=EARN MONEY

ALL kinds of supplies, 124 pages=13 of
Fare woods In color, Getpoated, Send only
FTaMAN

FREE kY

o] WORLD'S LOWEST PRICED
nnﬁl"ﬁ “ncl'""E WVest Pocket Slae

FREE TRIAL
I:lﬂ

EAL FOR BUSINESS — OUARMAN- §730
PERSONAL USE TEED AC- uHL" 25
CUTA Mot g toy, Operates withonlya TOTAL COST
Angor K. Adds, subiracis. multiphles, EMND NO
divides. Counls up te ten million. Fays for MONEY
and aver. ldeal Gift—{or Busis
T 'T'.-us arad El.rll.'ml II-E MONEY DACK GLUAR-
posiman  only

i
ﬁs"l. if oulside UI'TELI

CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 142, P. O. BOX 1118 CHICAGD, ILLIMOIS
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Enubles you to do difflcolt calou-
latione instantly without paper o pencil—smulti-
plying, proportions, division, exiracting roots, etc,  Acourate,

white composition face. Has standard A, B, C, 1), l_i'\lulh grales,
For 'l'vlrl]!Il. e outlit, including slide nl'lll. 28-page illustrated in=
sirvction baak, Hlll:ulnn case, aepd 5 ﬂi: {ide Foreign b, Mailed

protpaid. Satisfaction gumrg l.rll.l: Ni Or money T
refunded. (See Specinl Combination Offer) nl"dﬂl" How'

_HEWI'IIE r.n.,_ M_Ili:n,_ﬁ_ﬁni_[:mlnl Annex, Mew York Cily

SPECIAL
COMBINATIOMN OFFER

Blide Rule and Instruction Book) Pocket Caleulator f el 1
subleacting wp to B O0@; 4" I1|1||u-||:f.tr\|l|||,.1 |‘g: ﬂi. L‘.’.’; r:;..q“t-:r“.

Rul el 1 -
Hemeeers Mo (R0 ALL 3 for $1.00 eash ‘57,0 Faryian)

When Waorming for
Tepe, Round (ascarid)
and Hook Worms

Valuable
Paint

Brushes! You Cannot

Worm Your Dog

WRONG

—yol're sure to worm sight if vou follow the easy
picturized directions with Pulvex (the combina-
tion treatment) Worm Capsules, Here's why;

Your dog ean have Tape, Round (ascarid) and
Hook Worms, any or all, at the same time! To
worm for all three AS YOU ALWAYS SHOULD,
especfally tapeworms, YOU MUST USE 2
TYPES OF CAPSULES. No single-type capsule
can expel those three worms. You definitely expel
them {including tapcworms) when you use the 2
types of capsules, to be given a few days apart,
in,  the Pulvex Combination Treatment Worm
Capaule package,

Worm right: aveid worming wrong for those
worms; use Pulvex Capsules, Packaged two ways:
; for puppies, for dogs. Either 50c. Double size
| package, T5c. Quantity discounts to kennels;
| write direct to—

:.' WILLIAM COOPER & HEPHEWS, Inc.
rid 1521 Clifton Ave.. Chicago

F cAfter every sse a DIC-A-DOO PAINT BRUSH
BATH keeps bristles flexible, useful, new! DIC-A-
DGO Brush Bath will sofien and cleanse discarded,
hardened brushes—right down to
the heel. DIC-A-DOO restores life
and service to bristles—does not
Ieave them limp or flabby. ...
5¢ pkg. cleans several brushes.
Ar paint, hardware and 5 & 10¢
stores. Patent Cereals Company,
Geneva, N. Y.=makers of the
famous DIC-A-DOO PAINT
CLEANMNERS.

DIC-A-DOO

PAINT BRUSH

":RESGEHT Tnﬂl.s A5K YOUR

- Glire Wings 0 Work e P u Lv
REED PRECISIUH MICROMETERS |
< With Vernier ,/ Ioonou lﬂ?ﬂ"éﬂ"ﬂﬁ!ﬂﬂ' Tnealment

Reading fo wo“ M
CAPSULES

Tlustra '|'-'| la #0601 Micrometer
Fedading 1« _I 1|||||||_| Fully jeol-
I li, l.|-=r| by tho-

DIE-LESS

YOUR ORDE l

GEO. SGHERR Cl]
S E O RATIVE DUPLICATING

dies, to duplicated acouracy of 001" with
n‘&ﬂﬂlﬂﬂl‘ﬂa nla‘ Trans{ers DE-ACRD  Frecision Machines——Renders,

Muony small parie can be formed without

Imported Doslgns of ail Slres and pei—Flawsr ].I_r.'lkr:. Shenrs=——szinving Man Howrs pod
Fruits, Birds, Dogs, Horse Heads, Ships, Jlnlrn'il;: Oeithcial ; Mutariale, “ﬁq:l"
Tropiesl, Chinese, Peasant, Tnlay, lnitisls, sto., pr'?"“’ of A-1-A or ERar,

Jor Furrdiure, foors, Walls, Trops and wohel mal. Write on business letierhend
Catalog with 800 illustrations In Color sent for 25¢. Tar catalog, or #iate §f em-

loyed in War FProsluction.
Digductible on first purchass of £1.00 up. R ;;EIL:;IIWIEIHF;U;;;IFIEH

L. C. WELLS, Dept. PM-36, 25 E. 26th 51., New York ' 340 8th Avenue 5., Minpeapolis, Minn,
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WITH THIS

cevormmnns IKNIFE

The very knile-design makes you do a beiter job.
The handles make your lingers delt. Super-keenness
makes effortless cutting on hard woods, cardboards
or plastics. Special blade-shapes make X-ACTOS
follow guide lines easily: and
surgical sharpness minimizes
.« splitting. NOW, at firsi sign of

dulling, instant change to anew
blade renews the surgical keen-
ness. Re-blade lo re-sharpen.

GET FREE BOOK, TELLS "HOW"

to build Model Planet: propared by
experis. Profusely illustrated, simple,
pasy in follow dnstructions. Build
zolid models for Army &nd Havy
spotier planes,

Write for FREE “‘How to build Medel
Planes."" Send S to cower handling

Ak I

aud uu.gt o ;“1- e |
ir hdlr direct. Ex-

tra Blades S0c for

Wa § EACTO haile lor Bk
debcaie ol ]mples olbiodes
Comphae wilk sne blode B
Wiik & coira cascrbed blode

(LR
We, 2 X-AETO e B Boavy
cmving — 3 wylv ol bods
Coum plgne with rae hiade. Pl

Wit 3 awirs sasasied boses pack of 5
0.9
.J:?N:dlul:l-”b;; a1 % bopdles X-ACTOD
Wao B2 Tied woodon chew 1 GRESCEMT PRODUCTS ©O0.
Waedled, 1 oder 53,59, ﬂlul‘lhlﬂ.,ﬂi'liﬂ.,l.'l‘.

Dept, PW

The Basis of QUALITY Work

.. and the of
? B ol i g gl

af cthese Hve podni superiorisy that mark i RESEEEEE
thess alil Hules = 1. Direct Reading
2, Inside and Outiide Measuremenis; 3. Else

as a Rule, Caliper, Srrajght Ed Gauge: 4. Lever Lock Holds Readiags)
5. Extra R!pllr:lble Blu‘de o i~ =

Aspde from measaring more accurately (acourate m D057) ehe Stream-
line id faster—its use speeded by clear, permanently & l.duumru
on both edges, and both sides of blades, The pu-lull:nm aped case
makes ir cosy oo handbe . . . o take apart for cleaning or replacing blade,

Geet yowr Master Streamlioe af your nearst hardware
dealer or supply use . .« . of mail coupon oday,

THE MEASURE OF QUALITY WORK

| Py it ey ey Bronch Dfice

! it Bule En., bmo BES E 1362 51, r

{ Bew Tk o, B - P e B

:' Fieese sond me one *'Sireamiing' | 107 Aa@afel Loll

v T, siesl pape rfuls, ood biode,

| patb-pald, 1| endlose 52.85 lchock, |

i eoih 8¢ mosey ander], !: f il
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Always write your name and fall address olearly when
answering advertisements,
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t Povkat Siee
|||-.-'JA. | STOVE

“COOK-STOVE” in
a VEST POCKET?
.. and FUEL TOO!

Yes, Si

Want a clesty fire, Tast? Light a HEATAB! Wat unrdry

it gives instant flame, long-burning, Intonsa heat .
diitidoers, Indoors . . . for eooking, eamping, |;||rr~lu:s
hunting, fthing, starting fornace, stove or grate fres.
Countiess other uses by nousewives, dociors, nurses, dans
tists, ehemists, industrial workers, Boy Seouts, Girl Seouls,
Red Cross and Civillan Defanss workers, Nesded in First
Ald and Emoergency Kits. Carried hgrlrmad forced to heat
combat rations. olid, I:ﬂmﬂ'lﬂ non=poisonous. NO
SMOKE, SO0T, FUMES or ASHY
SPECIALOFFER:COLLAPSIBLE STOVE (fitsvest packat)
|I'I{:|ul:|ld with TWO LARGE BOXES OF HE

only $1.00 postpaid . . « ORDER BY MAIL, TODAY1

J. W. SPEAKER CORPORATION
1673 M. Water Street Milwaubea, Wis.

Hu.dlq Circuit  Wandbook
Mo, 3775310

Redin: Bustderi Homdbesd
Mo, AF-F 50— 10

SimpliNad Rodis Servicing
Turmi Ho. I7-T55 =10

AT
No.77:751=1%¢ A LLIED RADIO
833 W, Jackson, Dopt. 5:F=3; Chicago

(ALLIED RADIO

Everyihing in Rodie and Beciranioe— Wor Training
Fewipmant — Esplocemen Fasts

Badls Formuloy wrd
Data Beok
Mo, IP-FST—10e

Dictignory of Radia

ILLINDI S

—1 AUTO ENGINE SPEED CONTROL

£S5 GOVERNORS

GEVERNER

Give constant spord to any male of
aslo or truck nnjﬂ‘ne. regordless of load changes, when used
for power. No better governor can be made. Fully guaran-
towd, Complete, simple ingtruetiong. Ol ring bearing $12.50.
Ball bearing #1900, Montreal hranch, 7546 Wiseman St
Freecirculars, CANDEE, 2641-F S. Hill 5t., Los Angeles
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Car Owners: You are invited to make a gas saving road test with the Vacu-matic on your
own car, with the abzolute understanding that unless it proves to you that it will save you

up to 307 on gas and improve your ear perform-
anee, the test will cost you nothing, Investigate this
remarkable discovery that trims dollars off gasoline
hills—gives vou worthwhile gas savings—more power
—quicker starting—more miles on less gos,

Automatic Supercharge Principle

Vacu-matic is entively different! It operates on the
supercharge principle by automatically adding a
charge of extra oxyveen, drawn free from the outer
air, into the heart of the gas mixture, It is entirely
automatic and allows the motor to “breathe’ at the
correct time, opening and closing awlomalically 10
save dollars on gas costs,

Proven By Test

In addition to establishing new mileage reconds on
car= in all sections of the country, the Vacu-matic has
proven itself on thousands of road testz and on dyna-
motneter tests which duplicate road conditions and
recoril accurate mileage and horse power increnses,

Fits All Cars —Easy to Install

Vaeu-matic is construeted of six parts assembled and
fused into one unit, adjusted and sealed al Uhe factary,
Nothing to regulate. Any motorist ean install in ten
minutes. The free offer coupon will bring all the
facts. Mail it today!

The Vacu-matic Co., Waunwatoesa, Wis.

JUNE, 1943

— Sworn Proof of Gas Savings —

This certifies that I have carefully read 300
original letters recelved frem Vacu-matlo asers
testifyving Lo gas savings up to JO5, oAny report=
ing pdded péwnr, sseother running, and guicker
plek-up. Thesa letiers ore just & szall part of

- the larger flla of enthusiastic user
A
FEUILEN
] Ead 1

letters that [ saw at the coopany offices.
Signed
("'N.'.';l.",l}

inrger I P
AGENTS

Get Yours FREE

For Introducing
Vacu-matic offers a splendid opportunity for
unusual sales and profits. Every car, truck, trac-
tor, and motorcycle owner a prospect. Valuable
terrilories now being assigned. [f you help us
intraduce it to a friend. you can eblain your own
free. Check and mail coupon teday.

SENS FHEE Offe2 COUPON

THIS
THE VACU-MATIC COMPANY
7617-804 W, State St., Wauwalosa, Wis.

Flease send lull parliculars about VACU-MATIC,
alse how | may cbiain one for my own car FREE.
Thiz does not cbligate me in ony way.

Hamd: ouvvssianasves Fa i
Address
LI | R e e e s . | e Tk
] Cheek here i inferested In Agency Fropeslilon.

N F F N 4 F F B B B R O F RO ¥ I

......................... FEBANEEEE A DS
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TO SPEED VICTORY

BUY U.5,
WAR
BONDS

SAVING TIME is of vital importance, for every
second saved hastens victory and brings us that much
closer to peace.

Time is saved and precious machine hours are gained on
many operations through the use of South Bend Lathes. Their
wide range of spindle speeds permits machining work with
maximum cutting tool efficiency. Their versatility keeps setup
time to a minimum—adding hours to machine output on
“HOW TO RUN A LATHE" short runs or when product specifications are frequently

A practical instruction
ook

on the operation changed. Conveniently placed, smoothly operating controls

and careof metal work-

ing lathes. tains 128 1 i 1
ing la E;._ *C:“E_l_ﬂﬁ FDDII’I.]J'IIEE to an ease ﬂf: Gperatmn t.hat I'Ed'llf.'.ﬂﬂ fﬂh.gl.lﬂ ﬂ.l'ld
E cents in stamps for . fi

your nupy.p mereases lIh:lﬂPCIWEI' e ICIEHE}’.

Most important of all time-saving advantages is South Bend’s
dependable precision which assures maximum production
even when extremely close tolerances must be maintained.

SOUTH BEND LATHE WORKS

South Bend, Indlana Lathe Bullders for 36 Years

PRINTED BY POPULAR MECHAMICE COMPANY, CHICAGD, ILL., U, 5. A,
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IN GREECE, a weary British rearguard slogs over a bridge of the Corinth Canal. Engineers
remain to lay demolition charges. Before they can

be fired, German parachutists shower down,

seize the bridge. Engineer Lt. Rawlingson escapes, hides in a hole. The Germans search francically
for the hidden TNT, Suddenly, Rawlingson spies one of the distant detonators—no larger than a

cigaretre, hanging by the connecting wire

against the gray stone of the bridge. Raising his rifle,

he 5th:5 carefully—fires! A deafening roar. Bridge and Germans fall, a tangled mass, into the

Canal. The British trudge on wowar

their ships—raved by avifleman. (This iz a true story,

except for the rifleman’s name, from the September 1942 issue of The American Rifleman.)

ever since rifling turned guns into deadly precision
instruments, the trained rifleman has been the back-

bone of the army.
Our own history, especially, has been the history
of men who shot faster and straighter than their

This program trains gualified
men in the use of small arms.
It 1s invaluable to civilian de-
fense units, guards, etw., and to all prospective
service men. Even quartermasters, signal corps and
cooks are armed—and must learn how to shoot—
in this war. And the basic principles of aiming
and trigger release are the same for riflemen, artil-
lerymen, pursuit pilots and bombardiers.

So .. . share your rifle with your neighbor, under

O % Mossbors i Sons

Today, 100% in wor work. In normal times, monufocturers of 22 cal.
RIFLES, SHOTGUMS, TELESCOPE SIGHTS, TARGO GUNS AND EQUIPMENT.

foes. But America is no longer “a nation of marks-
men'—less than 2 of inductees know anything
about rifle arms. That is why fire-arms manufac-
turer O. F. Mossberg & Sons, Inc. urges all owners
of .22 calibre rifles to . . .

Share your rifle with your neighbor

Under the nationwide Tm.r'uing Program sponsored
by the National Rifle Association, Washington, D.C.

the NRA training program, Help teach patriotic
boys—and men—how to use a gun. Ammunition is
made available through the National Rifle Ass'n.
Jein, or start, a local rifle club—now!

Take a real step toward making America, once
more, a nation of marksmen—unconguerable! Mail
the coupon for helpful, free booklets—rtoday.

Q. F. Mossberg and Sons, Inc. 3656 S+, John 5t. :
New Havan, Goam, -0 ™ T o

Please send my copy of ""The Guidebook to Rifle orored
Macksmanship.”

I Please send me the M. R, A. booklet on how to
I urganize and conduct a shooting elub. D

I s i S e e T et
PLEASE PRINT

B L R S
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MILDNESS -2 BETTER TASTE

THAT'S WHAT SMOKERS WANT ON THE
WAR FRONT AND ON THE HOME FRONT

Ches'tarﬁeld's Mildness and Better Taste can
come only from the right combination of the world's
best cigarette tobaccos . . . the only combination that

| gives you everything you want in a cigarette.

LG //Ef;‘;;}/ﬂ

Hats off 1o our farmers

They need 2 to 3 millien

helpers — men, women,

boys and girls. Walch

your newspoper to see

whaere, when and how
you can serve.

Copynighe 1943, LicosrT & Myvers Topsoco Co.



