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For the continued deelopmien
producrivn of Radie Commeunications
and other 3 i

pecial Electronic -
ment for our Armed Forees, o
Mutorola orpanizoiion has been

aunrded hoo stars for their Army-
Nawy ©E™ Fi odorala is prowd
af part it bown

iwileged to
play in the jpnd'ln‘nfﬂ::'wj.

You're not being fooled by what
you've read and heard about the
wonders of Electronics. We have
been enjoying the miracle of Elec-
tronics these many eventful years.
Where? How? Why-that radio in
our living-room and the one in our
car is an electronic device. So the
next time anyone talks to you
about Electronics . . . you just be
smart and say, **Sure, I have an
electronic device right nmow...
it’s my radio.”

Motorola Radio engineers who

* built those fine pre-war home and

car radios were pioneers in Elec-

tronics. They have added much to
their wealth of electronie knowl=
edge in the development and pro-
duction of Radar and Radio Com-
munications Equipment for our
Army and Navy. And for the dur-
ation, the production of these
weapons for 'f'ictury will be Motor-
ola’s full time job.

We cannot tell vou what the post-
war Motorola Radio will look like,
but we can tell you that it will look
and sound swell. Meanwhile, let’s
keep all that Victory stuff coming
off the production lines! And let's
buy all the War Bonds we can!



WARTIME ANNOUNCEMENT!

Revolutionary RADIONICS Product of Great Importance
Yo W Hed ?’ ﬁ/mffgz — their Friends and Families

40

READY TO WEAR
COMPLETE
=WITH RADNONIC TUBES
=CRYSTAL MICROPHONE
AND BATTERIES

« o « Liberal Guarawiee
*

TO PHYSICIANS: A derailed
seiensific descrapiion will be semr
apam request. Farther technical
details will appear inm medical
frurnals,

There are cases in which defieiens
hearing vs caused by 1 progressive
dizease and any hearing aid nmay
do haem by giving a false sense of
arcurity, Therelore, we recom-
mend that you consult yowr omlo.
Etil or var docior o enake sare
thai yoar hearing deficiency is the
typee that can bu benefited by the
st of & hearing aid.

*
SidssrssanEREsREsERAREEE
The Zanitl Hearing Aief can be
supplica valy by your Zenith fra.
cibrsed Oprician ar (ptamresrist
(e Borie calls ar solicirations).
WESd R AR sR s R R EEn
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Zenith Radio Gorporation
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To: Hanpower Authorities, Employers, Physicians,
Parente, Teachars and Hard of Hearing.

Our country's manpower ¢risis calls for evaryons's maxisum afficlency.
Since I lost the hearing of one ear in an accident twenily years ago, I
have boen acutely conscioos af the handicaps of the hard af hearing.
While pioneering in radio I have for some years directied Zenith's re—
saprch toward development &f the bast wearable hearing afid that science
could produce.

My own company has speni milliens, the radio industry tens of millions
far research. This research has been pald for by scores of milliens of
purchasers of radioc setis,

Wa, with this technical knowledge and engineering skill., now bring teo
the hard of hearing & new préclsion ald — the ZENITH RADIONIC; an
instrument of the highest guality.

A hearing ald i3 essentially a part of a radio regeiver. It wires the
human body far scund. It le composed of a cryatal microphone and parts
of o radio receiver set reduced to minimture size and sanufactured with
watch=like precision. For many years Lt has seomed to se incredible
that the publie could buy a complete radic receiver for §29 or lesm with
which they could hear the words whispered in Eurcpe. Asin. or South
America, but pecple with deficient hearing have paid 100 to $200 for &
comparably good hearing aid te hear the human voice acroes the room.

Zanith's facilitles and methods far preclision mass production of radic
sata, Radionic devices. etc., enable it to bring this suparb hearing aid

within the reach of all.

Eye—glasses, like hearing aids today. were ance the luxury of the few,
What the optical coepaRnies heve done to make the finest spectacles
avaklable to everybody at low cost, Zenith i3 now prepared to do for the
hard of hearlng — to bBring with the ald of madern radicnic aclience a
highly perfected hearing aid within the reach of the massaes.

ZENITH RADIONIC — low cost baltery upkeep wenrable hearing aid — com-
plete with mintature radic tubes, crystal microphone and battories —
will sell for 840 =— about oné-quarter of the price of the better vacuum
tube instruments of today, Hereafter ne one, child or adult, need be
without a hearing aid because it is too high=-priced. There are ten
millian paapla, of whoa over thraa millton ara ehildrén in our schools,
who are hard of hearing.

Even if Zenlth never mwiakes a dollar at this lew price, it is willing to
take itz pay in the good will of the hard of hearing, their families and
their friends. Thus begins a revolution in hearing alds — a revolutfon
to "lower the cost of hearing” within the reach of all.

F Wbt p

President,
Zenith Radio Corparation

Bookles

«RADIO

RADIOMIC PRODUCTS ENCLUSIVELY-

ADDRESS DEPT. FM-1, HEARING AID DIVISION
ZENITH RADIO CORPORATION * CHICAGO 39, ILLINOIS

WORLD'S LEADING MANUFACTURER
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IF YOUR CAR FAILS TO START

WITH CASITE IN THE CRANKCASE!

% Don't wear out your precious battery on a hard-to-start motor
these cold winter mornings. Add Casite to the crankcase and get
summer starting every day, all winter long.

Casite guarantees it—or double your money back!

Over a million car owners accepted this challenge last winter,
and eliminated winter-starting trouble to their complete satisfaction.

Follow their example. Ask your car dealer, service station, or
garage for Casite’s guaranteed winter-starting tune-up today.

THE CASITE CORPORATION » HASTINGS, MICHIGAN

CASITE

e ﬁ'namnfea

We guorontes thal omy molor
copoble of being stored in o
waorm roam will shart in the coldest
wagather when Cosite is added to
the crankcose, Add Caste oec-
cording to imstructions. If your car
fails to stort, you get double
your money back by filling out
guarantes certificate and mailing
it to the Cosite Corporation, Has-
tings, Michigan. Maximum refund
is §1.30 per pint, which i twice
the nationaolly advertised price of
Coslte.

CLEANS OUT MOTORS - KEEPS MOTORS CLEAN
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Next Month

R-DLLING swiftly, smoothly
along wooden rails, the Die-
sel-driven freight train approaches
a trestle from which an arctic
spring flood has washed out a 100-
foot gap. Halting at a highway
crossing, the engineer retracts
steel pilot wheels and steers his
rubber-tired engine and cars along
the road. This is the rail-and-
road line to Alaska projected in
the February issue by Col. E. 5.
Evans, industrialist who super-
vised overseas loading for the U. S.
Army in the last war. He regards
Alaska as the new frontier, pro-
poses to span mountains, ice and
muskeg with auto-railers driven
on “floating” wooden tracks.

Where Oxygen Ends

BACK in the covered wagon

days of the west, the pioneers
toted six-shooters for protection.
This is the decade of the covered
wagon in the substratosphere, and
the pioneers wear oxygen masks
and electrie suits for protection. A
February feature, “Up Where the
Oxygen Ends,” describes the acute
tummy-aches, delirium, and aero-
embolism that you, a “deep-air”
animal, would suffer four miles
up, and how our pilots survive it.

Mr. Fix-It With Wings

ONE Boeing engineer flew 2,000
miles to salvage parts from
wrecked bombers. A Pratt &
Whitney faetory representative
had to chase a flight of planes 7,000
miles to make modifications. Air-
plane doetors from American
plants are performing operations
at battle fronts around the world.
Read about them in “Flying Trou-
ble Shooters” next month,

January, 1944 Vol. 81, No. 1
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Your Victory Home

THERE has been a lot of loose talk and glib prophecy
about the palace you'll live in after the war. Next
month a Purdue University housing authority gets down
to earth in an article discussing “Your Victory Home.”
Sinece you'll have to pay for it, he suggests some improve-
ments that should be available at your price—simple
radiant-heating units, fluorescent paints that will require
less electricity for lighting, new waste disposal systems,
shop-assembled wiring systems, kitchen stoves that won't
waste two=-thirds of the heat: and if you can afford it,
summer cooling equipment.

Daredevils of the Deep

RECARIOUS is a mild word. That steel cask the

Navy diver stumbles over on the sunken destroyer’s
deck may turn out to be a depth charge itching to go off.
His hands may freeze with more than cold as he feels
the nose of an unexploded torpedo. Hot air from tanks
in a tropic sun may cause him to swoon 100 feet down,
arctic air may freeze his lifeline. For a thrill, read next
month’s story of Navy divers.
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. . if you think |.:
slow starting is tough
on you .. . here’s what
it does to that precious
automobile engine of
YOUES . .+ siow stuts are anmoy-

ing to you—but they sre more than annoying to
your engine. With the oil drained off from  the
bearing surfaces of the cylinder walls
of the engine——you step on your
gtarter, Metal rubs ngoinst motnle
that means excessive erlinder wane.
WHAT To DOT Add Pyroil—just 1
punce to 5 gallons of gasoline (also
put 1 pt.of Pyroil in the crankense) .
It provides a oylinder wall lubricant
that stays put on the cylinder wall.
That means guicker startimg— that
mepns less wear on Lhe engine—and
rour nerves, Puot it in today, You'll
notice the difference—nnd so will
YOUF CRE,.

YOUR GUARANTEE

12 years" sccepiance by foremost
authorltles —race drivers —explors
arl— eaglnears.

DISTRIBUTORS:

Cheek amd Mll-itulnn
for Framchizss Facis

3-0Ounce Sizs
e e e e e e e e e e e o]
PYROIL COMPANY

51 Pyroil Bldy., LaGrosse, Wiscondin ]

[ want my car to last and run ﬂrm:r\rlr unlil Victory, Please
tell me more nbout Pyrodl and it o one rn-\:phah thia for

— [ Somd datalls of your Plan for Distributors
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“’} was one of the guys who helped prove that we
covld build synthetic tires like that’’

“Mo and my old jelopy
back homa took part in that
E0,000,000-mile rood test
monthsbefore PearlHarbor™

B

"Sure!” said the sergeant, *'1
u.ketl up a set down at
rown's Service Station. He
' said it was a test B, F. Good-
rich was making. Ihn-:l: [ires
were more than $0% syntheuc
- ruhi}ur--ﬁmuripol. 1 think
they called in
“Well, it turned out thar a
lot of other people with cars
had been in on the test, too—
and all 1ogether we rolled up
80,000,000 miles. | puess we
got a few things started in the
synthetic line.”

g R

We're no longer building
those carly passenger car ures
in which approximarely half
the rubber was syntheuc. In
today's tres, under the Goy-
ernment rabber program,
mare than 99% of the rubber
®lis Government synthetic—

But the B0,000,000-mile
road test gave us a three-year
head start in testing tires made
with synthetic rubber—under
acuel driving conditions. Tt
was of vital importance to the
whole syntheue rubber pro-
Eram,

Can you get syuthetfc iires to-
day? Pevbaps, if you qualify.
Bt onr fighting forces still weed
every ounce of rubbar they can
ger. Help them by making your
Present fires fast!

.&mwm

SR S 'BFGoodnch

Bmercican Can Co, Goneal Baking Cu Pel Matk Soles Corp,
Ealtimore & Ohio Eailresd  Gudl O Conpoimen Railwoy Exprers Agenoy
Tha Bmdsn Ca, G, A. Harmel & Ca Soqeay: Vasuum Oil Ca.
Corsral Dusiees Ketlopg Company Frandard Broadi, Ine.

Adwartivieg Ca. Flew Tork Telephans Co, The Teoss Ca. FI RST I N Ru B B E R
Awards ta Ek
7 hlants .
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Boeing craflsman filing

small instrument parl

m-!j_l Flying Forlress.

BOMBS FOR BERLIN
AIMED FROM SEATTLE

# The unconoy accuracy with which a bomber holds
ils course. its targel. drops its bombas. is rooted
far behind the Helds of conflict. It s s from the
minds, eyea and hands which creats recision in-
struments that guide pilot. navigator un-i bardier.

& As lndilpuuuhh as these vital instruments them-
"hum procision fles which aid in thedr as-
sembl h-q:mlI essential for the mechenic to know

a “lr.'i and use Ihe right file for the job.

= At B aond other factories, Micholson aod Black

Diomond & of many types. sizes cod cuts help to

shope thousands of parls to speed the nclnnmu
Iz o sur valiant air forces. Losoking

eaming job in America’s gruu! :nl:cr:ll't i.n-:lulh'r?

Enow your files and get chead!

FREE BOONK, '""FILE FILOSOPHY''—Newest and most

apthoritative book of its kind——48 interesting illusirated pages
on kinds, use and ears of fles. Lots of other information.

NICHOLSON FILE CO., 22 Acorn 5L, Providence 1, R. 1., U. 5. A,

fAleo Camodion Plonf, Porl HHepa, il )

NICHOLSON
FILES = o,

PURPOSE u!.;A

LR SURER A

BA
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IMPORTANT NOTICE

It I8 the intention of this magazine to provide its readers with
infermation regarding the latest developments in the mechanical
arts. We take no responsibility as to wnemer the disclosures con-
tained in our articles are covered by patents and advise readers
Lo investigate this subject before making, I-mng or selling any of
the products, machines, or processes des order to avold
paossible lability for patent infringement,
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TO THE MAN
WHO WANTS

SUCCESS

after the
WAR!

you want success and
l security when peace
comes, prepare for it now.
Make sure that you have
the trained ability that
employers will want and
pay for in the post-war
adjustment.

As business converts back
to civilian goods, there will
be urgent call for account-
" ants, bookkeepers, salesmen,
sales and credit correspond-
ents, traffic managers, marketing men, secre-
taries, office managers and legally trained
executives.

For 35 years, LaSalle has been training
adults in their spare time for such positions.

It knows how. It can train you—quickly,
thoroughly, at moderate cost, without inter-
ruption to vour present work.

Mark the coupon below for our free booklet
about the field of your interest. It costs noth-
ing to get the facts and they may lead vou to
larger security and success—now and after
the armistice whistles blow,

LASALLE ExTENSION UNIVERSITY
 Cornesppondence Inotitution

DEPT. 164-R

[0 Accoun

1 am interested in 0 mmkm|mi

knowing what your

O Law: LL.B. Degrea
[l Business Law
[ Salesmanship FI Office Management

CHICAGO 15, ILL.

[1 Traffic Management
[ Executive Managemoent
[ Foremanshi

Uy 2 [0 Business English | Buginess Corres dence [ Industrial Management
training is and how it [ Stenotypy: maching shorthand
can help me in the post-
waradjustment. Please Nome._ .. .. ... T LT, ¥ | S
send me your free ¢

TR RN st s S e W A i ST R TR Add R R e

booklet on the field I Hh e
have marked at right. Clryand Stare e memmamem———————————
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RE the great personages of the past victims
of a stupendous hoax? Could such eminent men
of the ancient world as Secrates, Pericles, and Alex-
ander the Great have been deluded and cast under
the spell of witchcraft—or did the cracles whom they
consulted actually possess a mysterious faculty
of foresight? That the human mind can truly
exert an influence over things and conditions
was not a credulous belief of the ancients, but a
known and demonstrable fact to them. That there
exists a wealth of infinite knowledge just beyond the
border of our daily thoughts, which can be aroused
and commanded at will, was not a fantasy of these
sapes of antiquity, but a dependable aid to which
they turned in time of need.

It is time you realized that the rites, rituals and
practices of the ancients were not superstitions, but
subterfuges to conceal the marvelous workings of
natural law from those who would have misused
themn. Telepathy, projection of thought, the materi-
alizing of ideas into helpful realities, are no longer
thought by intelligent persons to be impossible prac-
tices, but instead, demonstrable sciences, by
which a greater life of happiness may be had.

One of America's foremost psychologists and
university instructors, says of his experiments with
thought transference and the powers of mind—""The
successes were much too numercus to be merely
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THE GREATEST

POWER ON

EARTH /

lucky hits and one can see no way for guessing to
have accounted for the results.” Hawve you that
open-minded attitude of today which warrants a
clear, positive revelation of the facts of mind which
intolerance and bigotry have suppressed for years?
Advance with the fimes; learn the truth about
your inherited powers.

Let this free book explain

The Rosicrucians (NOT a religious organization) have besn
leadersin introducing the ancient wisdom of mental phenom-
ena. Established throughout the world for centuries, they
have for ages these triuths to those thinking men
and women who sought to make the utmost of their natural
facultics. Use the coupon below—avwvail yourself of a pleasing
book of interesting information which explains how you may
acquire this most wnusual and helpful knowledgo.

Ybe ROSICRUCIANS
(AMORC)

e —— USE THIS COUPQON ==
Seribe V.N. H.

The Rosicrucians, AMORC,

San Jose, California.

I am sincerely interested in knowing more about this

| unscen, vital power which can be used in acquiring

the fullness and happiness of life. Please send me

without cost, the book, “"THE MASTERY OF

LIFE,” which tells me how to recsive this information,

| Meme
Address

State
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INTERNATIONAL

OFFER YOU

|

3

== i

LOW-COST

TECHNICAL COURSES

Air Conditioning
Schools

Air Conditioning
Heating

Plumbing
Refrigeration
Steam Fitting

Chemistry Scheols

Chemical Engineering
Chemistry, Analytical
Chemistry, Industrial
Chemistry,

Mig. Iron and Steel
Pulp and Paper Making

Civil, Architectural
and S#ructural
Engineering Schools

Architecture
Architectural Drafting
Bridge and Building
Foreman
‘Bridge Engineering
Building Estimating
Civil Engineering
Conerets Engineering
Contracting and Building
Highway Enginecering
Retail Lumberman
Structural Drafting
Structural Engineering
Surveying and Mapping

Electrical Schools

Electrical Engineering
Electric Wiring

Gas and Electric Welding
Industrial Electrician
Lighting Technician

Power House

Practical Telephony
Radio, General

Radio Operating
Eadio Servicing
Telegraph Engineering

Internal Combustion
Engines Scheels
Automobile Technician
Aviation
Diesel=Electric

Diesel Engines

Gas Engines

Mechanical Schools
Aijrplane Drafting
Foundry Work

Heat Treatment of Metals
Inventing and Patenting
Machine Shop Practice
Mechanical Drafting
Mechanical Enginesring
Metal Pattern Drafting
Mold Loft Work

Reading Shop Blueprints
Sheet Metal Worker

Ship Drafting

Ship Fitting

Shop Practice

Steel Mill Warkers

Tool Designing

Wood Pattern Making

Railroad Courses

Air Brake

Car Inspector

Locomotive Enginesr
Locomotive Fireman
Railroad Car Repairer
Railroad Section Foreman

CORRESPONDENCE SCHOOLS

SPECIAL
TRAINING

FOR SUCCESS IN MODERN
BUSINESS AND INDUSTRY

Steam Engineering
Schools

Boiler Making
Combustion Engineering
Engine Running

Marine Engines
Petroleum Refining Plant

Steam Electrie
Steam Engines

Textile Schoals
Cotton Manufacturing
Textile Designing
Woolen Manufacturing

BUSINESS and ACADEMIC COURSES

Academic Schoals
Arithmetic

College Preparatory
First Year College
High School

Higher Mathematics
Illustrating

Business Schools
Accounting

Advertising

Bookkeesping

Buziness Correspondence
Business Management
Cert, Pub. Accounting
Commercial

Cost Accounting
Foremanship
Salesmanship
Secretarial
Stenography

Traffic Management

Civil Service Schools
City Letter Carrier

Post Office Clerk
Railway Postal Clerk

Language Schools
French

Good English
Spanish

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

WE CAN TEACH YOU!

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

Special Tuition Rates for Members of the Armed Forces

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 5£80-J, SCRANTON 9, PENNA,

® Special service and
attention are always
g]fn‘ tothestedent who Is“’r'“f. aborve Techndeol, Business or General Educational Bubject
may need extra’help in n wehich pou are inlerested.)

Name
order to understond.

Address
REASONABLE TERMS
MAY BE ARRANGED '-

Please send complete information on following subject:

Age

City State
Employed by R
Present Posltlon___

-
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PREPARE FOR A GOOD WAR-TIME JOB
«..WITH A PEACE-TIME FUTURE /

Trained Electrical men are needed now. It's mot
how youn u are, or how old you are. The question
is have ¥ the training to hold a good war-u.l:uc job
today—and to insure your future after the war?

[ ELECTRICITY

IN IZ WEEKS
ON REAL MOTORS, GENERATORS, ETC.

COYNE TRAINING is casy ctical. Located in Chicago,
heart of vast war induoatries, Coyne has behind it 44 years of
“Enow-how' in troaining successiul men. Mail coupon mowl

“Learn-by-Doing" in the Great Coyne Shops

Get ready for o big futare the quick Coyne Way—by actual

work on full-size electrical equipment. not 'bE‘ St

spodidétoe. Leam wirng, motors power ].JI.LIHB. swltchboarda,

iﬁ'l-l-h'l Ithd_f;{ﬁm.ft electricty, ele,
an -

R d Elsctrieal .
Me:n"—l’or b&ugmrnﬁaiill:h S ﬂé{ﬂ)‘t"’

Start Now—Pay Later| RAD 10 and

My *Payv-Tultlon-af ter-Grado-

ation" plan enables you to start E I_E ETH u N I cs
right away, pay for your [l
tuition in casy payvments when | Now Included!
bminhed. I ol feed part-time .
work to belp defrey expenses I-:':II ?l: l':‘t __i,g
chile ] ¥ : g =L, i e .
while here, I'll belp you get jv. | cost for g
You Don't Need Experience | @78 3 '@
or Advanced Education! | training
Coyne Training la simplified, field of
. Many fellows with no experience W G-
or ndvanced education owe thelr portuni-

tiesl

Gt PARTLY DISABLED MENT

& hwe facilities for yoo.
Welte for detalls.

present good jobs o my By
siep-by-step methods. You l!
find Coyne boosters whepover
Electricity is n

Get My Free Book!

Let me send you my hig illustrated book showing how 1

help vou get the trainiog you need (ur a good I-Fl.trulrn!

job. It's FREE — no obligas

tion = no salesman will cail,
d the r.l:-u:purl L:}du::l

H. C. LEWI

COYNE "< "“'“E

500 South Pauling

Dept. 14-TF, -L'.h::-.un iz, III. e
- O |

! H, C. LEWIS, President b i
1 COYNE ELECTRICAL SCHOOL il 1
1 500 8. Paulina 5t., Dept. 14-72, Chicagoe 12, |
1 Send me your Free Hook. Tell me about your Special ||
1 Radio-Electronics Training at no exura cost, and Pay-Tui- 1
1 tion-alter-Graduation offer, 1
:'\T;\.\'IE... :
§ ADDREER, , ovvvmaesvsys :
! ciry I
& 4

10A

AMechanically Gclined Mon
HOME APPLIANCE

REPAIRING
Offers Big Money-Independence

America’s Wor Made Industry

Restriction of monufacturing haos meant thot the men who
know Home Appliance Hepairing—/fixing refrigerators, vacoum
cleangrs, washing machines, mojors, welding, nickel plating,
ote,, ete, ore reaplng A steady, daily strexm of dollars and
building for themselves a permanent proftable business,

. Mo Previous Experience Meeded
The ahility to hold and use m tool plus an ambition to make
momey ie all that vou need to become = suecessful Repaic
Bhop Owier,

Full Time or Spare Time

Work as many hours asz wou want, S85.00—3546.00 an hour

often made,
Mew Course Tells All

Our mew coorse on Home Applicnce Repoiring . - . profusely
illusirated shows you in simple, casy to understond language
how to make all repairs, build tools you need and how 1o get
hsiness to come to you. Price of course s so low that your
savingsa on your own housshold repairs will quickly pay for it.
Boend today for complets FREE litéernture on how you too can

Bet started.
CHRISTY SUPPLY CO.,
2835 M. Central Ave., Dapt. D-503, Chicago

I'voICE;

Results GUARANTEED

W bulld. serengilien the voe] ergase—mnot with singing bssomi—iot
hy soupd, sciontificslly corrost silm grd vopal mxercises wad abualutely
gusrantes somplets smtslscton with results. Wrile for Voies Besl,
FREE. Sini ta ng ene under 17 yenrs ol whined Ly parenn

PERFECT VOICE INSTITUTE. Studio 1351, & E Lake 5L, Chicagn, L

INTRODUCING-New Victory Model
“*HANDIWELD ELECTRIC~

PLUGS INTO

LIGHT SOCKET
Vietory Mool Handiweld Are Weldor
operates from 110 volts, AL, or

Ih . cuarent sarhe s eLEoe are weld-
pre higher  priceds coerates  ire-
mendomas heat (o waeld all modals.
Mot m foy welder thab ses S&F-
bons, but actually Uses siammds

mril -muu-d rode—sizes 17187
Imd /337,  However, due to
FriorFilies 8 generous supply of

1/167 rads only are supplied
with il weldor., Guaraniced
not to Buarn o, Eepaies Fernds
oTH, aumh-urilt'ﬂ. mdintors, Mhs
chin ri=, eto, Take Vielory
h[udel [-Imdilcld pnywhers Lo
joti. opernte right from  Lhrht
sockel, You'll find & thousand
uses  for this® wolder asound
fnu.r home, garsge, workshop, Ales in garages, facs
aries, repaic shops, Lin shops; mechanicd, bwveniors.
sl Order a ““Vietory Modol

plalsliets,  {aFniers,

Handiweld snow,
SE"n "u Hu"“ We'll rush one fo you with rods, helmet. ops

grniing Instractions, and sl pecesssry paris
with the exedepiion of o 11::1'\9 ar and a =mall piece of extension oond;
Mhade Meel overiond s ‘ny posiman only 81,05 plus o few conis
welage, If not dellghied Peturn Victory H'[nd 1 Handiweld in 5 days
PO receipt And  money pald for 06 will be refunded prempily.

Tinsh VOUF Grdes Bew
KUMFY PRODUCTS INC., Dept. Z-202, Cincinnati, Ohio
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AUDELS AIRCRAFT WORKER. . ... $1

Amywery Y Oﬂulm on 1=—Alreraft Materials, Terms, Parts.
I—Blnunrlnu Drawings, B=—D0athemstles, How 1o Flg-
—l.l:m.lI & Ien

ing. 5—Tools & Machines, G—REiveting,

1ding & Hints. T-—Fabrication, les, efe. BemAgzpm-
wrmlue. Wing & Final—How to Use Tools. 3—Tahles &
Irata, Bymbols, Army & Navy Bpecifications, ete. 340 Pagea Illus.

AUDELS SHEETMETAL :
PATTERN LAYOUTS............ $4

Dieveloped Experis for Bheet Mein]l Workers, Layout Men &

Mechanich Fractical Encyelopedia In 10 Bections, siza T x 10

z 2—1125 Pages—350 1600 Tlustrations. 1001 ey

Facts. Fully indexed for mJ reforence in answering your layout
oblems. Covers l.Il nhl.lu

E:.Ill!n; Pallern

AUDELS SHEETMETAL WORKERS
HANDY BOOK..................

FPractical inslde Information, Fundamentals of Sheet Metal Work,
BB Mll Liustrated. 11 sectlons. Clearly written, Esseniinl &
L faets, Ogures, polnters in everyday language. Hef. Lidex.

AI.IIIEI.E WELDERS GUIDE. ... .. .. $1

A concise, practical text on operation & maintenance af all wuldinﬂ
mzchines lu' all mechanica. Over 400 pages. {llustrated. Cmrl &
ric and scoivlens welding Iocluding

AUDELS ANSWERS O
BLUE PRINT READING..........52

For Mechanles k ].Iule Eu-nu all typea of blus print reading
including shi Tully illuatrated.

AUDELS NEW MACHINIST &
TOOLMAKERS SANDY BOOK. . .$4

Covers modern machine ahop practlos io &ll s branches. 5 prac-
tieal -books in 1. New from cover to cover. Tells how to et up &
operakes , bcrew and mllling fmachines, shapers, drill pressea
and all other machine toale. 1600 pages. I'ulla' illmstcated, 5 ¥ 615
z 2. Indexed. G eectlons. 1—2Alodarn Machine lea, B—
Dlus Print Resding & How to Draw. F—Caleulntions & Mathe-
matics for Machinmlets, 4—Bhop Phyales. S5—How o TUse ths
Rule. 80 chapiers. Easy to read and understend. A shep

that answers your quesiions,
AUDELS MATHEMATICS &
CMEULATIGPE FOR MECHANICS §2
Mathematics for home et or reference. 700 pages, 550 illws,

Ptlﬂ.lc‘l] mathematles frem begloning, How to figure correctly.
correct methods covering & comp m review. 1[L & Indexed

AUDEI.S AUTOMOBILE GUIDE. .. 54

A practieal qulek ready reference book far suto mechanled, pervice
men, operators & owners. Explains theory, construction & servie-
ing of modern motor ears, trucks, buses & suto typo Diessl en-
gimes. 1540 pages, Mully lI]l.lktrl.lml. 55 chapters. Indezsl A
stamdard book for mechanies. New Huld drive eoversd

AUDELS DIESEL ENGINE MANUAL .$2
A practiesl, comolse itrealise with gquesilons and answers on the
theory, Eﬂ'll-lﬂﬂ and m:lnunmnu of modern diesel ﬂnnlm in=
cluding 2 cyclo Diesnl 384 pagea, fully illus,,

l'nltibl‘ Nﬂﬂlhl Dﬁﬂ-ﬂ- Ii‘ﬂt AII details plainly brought out, thll
operiors & studenis

Al.ll.'IEI.'.i IIAIIIGHAHS "GUIDE. ... .54

A Eev to the prectical understanding of radlo ocluding Mumcr
Alndulation, Television, ete., Alreraft & Marine Hadle. For radle
engineers, pervicemen, amatours. 7732 pages. 400 Illustrations &
Dingrams. Photos. Review Questions &
Auvthantle, clear

AUDELS HANDY BOOK OF
PRACTICAL ELECTRICITY ..... $4

For maint englmeers, electriclans & all olectrical workers.
1440 PIEEI, 2600 Hlus. Covers imporiant electrical Informaeibon
in form—Iinclnding Marine Wiring, Hadlo Principles.
Welding, Indexed, A Key' io a praciical uniferslanding of electricity,

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols.

A practieal [Nustrated teade asslstant on modern eonstruetion fop
ﬂrpgptul Jodners, bullders, anies and all woodwarkers. 4
lﬂﬂn pages, 3700 jlll.l![l‘al.iﬂl!l. :I.a:LhI.a covers. Kach valume

Hold separately §1.50

AUDELS PLUMBERS & STEAHFITTEIIE
GUIDES—4 Vols. $

A Practical Trade Assistant & Ready Heferenes. Explains in plain
langunge & by clear [llustratlons, disgrams, charts, graphs, pie-
Lires Erinnlnlu ol modern pll.unbinf #rlnt!nl Including Marlns
Piu F lmni md A.J.r Londltlo‘n olg=—=1070 P‘l:ll—dudz
Bize. Bald Separately 31.50 a Vel

AI.IDELS WIRIHE DIAGRAMS. . . ... $1

210 Pages. Ilustrated. Glvea practical tmu on wirlng of elec-
trical appatratos. It explains clearly in simple ms{m henw to wire
IIJPITHIII far E}‘I‘I.ﬂlﬂ”!‘ all felds of electricity. Each diagram iz

Highly Endorged Pockel Companion.

AI.IIJEI.E ELECTEDHIC DEVICES. . .52

Tells What You Want to Know About Eleciric Eye. Easlly Upnder-
stooed. Covers photo-electrie cells & their applications, Amplifers,
{lluminaiion, freguencles, Toltuge, photecell, flubes, Ohm's Law,
Wirlng diagrams, ele.

AUDEL, Publishers, 49 W. 23 St.,N.Y.10
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AN AUDEL GUIDE IS A GOOD FRIEND!

Use the broins and exparience of others in these Guides of the
Trades, Sove time ond money with right methods, short cots,
lobor saving ideas. CHECK HOW| You con look over any Audel
Guide in your home. Start the Eosy Poyments if satisfied.

I"-----CUT HERE = o= omt o om o

IMAIL ORDER

1 THEO, AUDEL & CO.,49 W. 23rd 5t., New York 10
Fleaze mail me for 7 days’ free examination the
l books marked (X) below. I agree to mail $1 in
[ 7 days on each book or set ordered, and to further
mail $1 a month on each book or set ordered until
I I have paid purchase price.
| If I am not satisfied with Guides I will return them.
[0 Audals PUM HYDE&IH.IE‘! EAIR cnurnmum ﬂ.

1I
I O Audels AIRCRAFT WORKER . . . . . . . . 1.
O Auwdels MATHEMATICS and CALCULATIONS ., . 2.
I O Audsls MACHINISTS & TOOLMAKERS Handy Book 4.
O Audels DIESEL ENGINE MAMUAL . . . . . . 2,
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and Builders Guidn {4 'nh.)
and Steamfitters Guides (4 nl:.]n
MASONS and Builders l.iuilhi (4 vols.) .
PAINTER and DECORATD

GARDENERS & Elﬂ\\‘llﬂ- EUIUES {l- nh.}
ENGINEERS and Mechanics Guides

1“?- 3, 4, 5- 7 and B com EEIIIIIB

ctical ING
REFRIGER.
-l‘ﬁm Aids to ENEIHI:EH'I IIAHIHATII:H
HIM'.:HIHIET GUIDE B emrd e
WIRING DIAGRAMS
udels Handy Book of IHI.C'I'H:AI. EI.El:'I’II‘I'l:IT"l"
udels EI.EG{'HIGAL POWER CALCULATIONS . .
awkins ELECTRICAL Guides at H. “t-h Flial
s ELECTRONIC DEVICES . " ok a
ELECTRIC Dictiona - Te 4%
s RADIDMANS GUID
O Audsls NEW ELECTRIC LIBRARY at 5150 a Volume
Vols, 1, 15, 111, IV, v, V1, VI, Vi1, 1X, X, XI, XIL.
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J. E. SMITH
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VITAL JOBS LIKE THESE
GO TO MEN I TRAINED

Chisd Dparator
Rioadoeastinmg
Ftation

o Frvia I-uilon
Station Opada ":1
J |

JESFE %. ROBEHTE, Box
Hhreraport, Li

2l Liswtenant ins

L0 & maith I
ot e Signal Corpx

el
:I'll AR, 200 Wesd
, Liooss Creok, Teane
£10 per Wosk In
Spare Time
i ain deodsr apr

Manaper ol
4 Staris
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WARHKG, 47 New
Hasdetan, Paits.
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More Now Make 50 a \Veek }

| Train BEGINNERS at Home
for Good Spare Time and
Full Time Radio Jobs

Here's your chance to get a good job in a busy
wartime field with a bright peacetime future!
There is a real shortage today of trained Radio

Technicians and Operators. So mail the Coupon for
a FREE sopy of my ﬁl-]u:l.m:'. illuatinted boalk, “Win Rich Re-
wards in Badis." It describes many fascinating types of Radio
jobe ; tells how MN.R.L traine you at home in spare time: Bow
you get practical experience by huilding real Radio Cirenits
with S1X BIG EITS OF RADIO PARTS T gend]

There is a Shortage of Radio Technicians.
Many Good Jobs are Open!

There's & big shortage today of eapable Radio Techniviang
and Operators, Fixing Radics pava beter now than ever before.
With new Hm.mcl ol of prodoction. fixing old sets. which were
formerly traded in, adds greatly to the normal number of serv-
icing joba,

Broadeasting Stations, Avintion and Police Radio, and other
Radio branches are sernmbling for Operators and Technicinna,
Radio manufacturers, now working on Government ordera for
Radlo equipment, employ trained men., The Government, too,
needs hundreds of competent civilian and enlisted Hadio men
and wemen, You may never see a time again when it will be
B0 ¢asy to get started in this fascinating feld.

Be Ready to Cash in on Jobs Coming in
Television, Electronics

. Think of the NEW jobs that Television, Frequency Modula-
tion, Eleotronics, and other Radio developments will open after
« the war! You have a resl opportunity, I will train veu to be

Mi ASTTRING
Coures,

money.
mster,
L mnel RLF. volis, Ii
) IQ‘E]&EI“ILL rec

SEUPERHETERODYNE  CIR-
CUIT (above) Preselector,
oscillntor-mixer-first  detec-
tor, .f. stage, diode detec-
Tor=a V.o sthge, audio stage,
Bring in local and distant
stntions on this circull ¥ol
bunild voirself]

12A

You Bulld These and Other Radio Circuits with 6 Big Kits | Send!

INSTRUMENT
ibolow) wyou build ocarly in
Use It in practioal
Radic work to make EXTRA

Varoum toba muiti=
mensores AC., DUO
|*.u|-|-.|-r|.n:-,
iver owkpoks

_FIND OUT ABOUT THIS TESTED WAY

o - By the time you've con-
.--Ai . ’fﬁﬁ}‘ ducted 60 sots of Experi-
L-\ i e ments with Radio Ports |

! supply, made hundreds of

meosurementsand odjust-

fo R Tutims | mass s e vile
Husibd it yourselil Pro- oble PRACTICAL Rodio

bl A i experience for a good full I

or part time Rodio job!

il experimental purs
poped. Gives valuable
praciicel

POPULAR MECHANICS
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ready to cash in when Victory releases the amazing wartime ; F e - A
Eadio developments for pencetime uses | i ¥ I SNC

/= ExtraPayinArmy, Navy,Too (2} T 008
b s R

= .
'ﬁi sailors, marines, should mail the Coupon Now |

Men likely to go Into military service, soldiers, &;
ervice men got exirn

Learning Hadio helps
rank, extrn poestige, more interesting duties, moch higher pay.
Also prepares for good Rpdio jobs after séervice ends. Over
1,700 Bervice men now enrolled.

Many Beginners Soon Make 55, 510
a Week EXTRA in Spare Time

Right now, probably In your neighborhood, there’s room for
more spare and full time Badio Technicians. Many N.IEI. S5tu-
dents make 5. 310 n week EXTRA money fixing Radios in
apare time while learning. I send EXTREA MONEY JOB
SHEETS that tell how to do it!

My “E0-50 Method"”—half building end testing real Radio
Circuits, half learning from easy-to-grasp, illustrated lessona—
is & tested, proven way to learn Eadio at home in spare time.
Think how much practical experience you'll get by building
the “Superhet” and Measuring Inatrument illustrated at left
by condocting 60 sets of experiments on these and other Circuits
vou bulld with parts 1 supplyl Within a few L'I:L'l.l:IItIJHE-t!-'E“ 1:41.!}
be ready to run vour own Spare Time Shop, fix the Badios o : : h
your [riends and neighbors—get paid while learming ! :‘n:rt‘z:]ufg:ﬁ-:;. ?mn'ﬁ:

Find Out What N.R.l. Can Do For YOU other capacities and

MAIL THE COUPON RELOW for my FRER G4-page book. pay well.
It is pmcked with Hadio facts, things you never knew about
opportunities in Broadcasting, Redio Servicing, Government
Eadio, and other Radio fields.

You'll rend a description of my Cowrae—"G0-00 Method"—6
Experimental Hits—Extra Money Jeb Sheeta. You'll see the
fascinating jobs Hadio offers and how YOU can train at home.
Mo obligation—no ealesman will eall. 1f you want to JUME
YOUR PAY—Muail Coupon at once in an envelope or pasted on

enny posteard! J. E. SMITH, President, Dept. 1AF, National
adlo Imstitute, Washington 9, D, C.

Set Servicing pays
e R, ined | Radio T
- ! cinna &00 n week,

thelr repilar  jobs mnd
=0 tn $l0 exira a werk fix-
ing Hadicd in spare tlme.

Broadeasting Sta-
tions employ N.H.L
trained Radio Tech-
nicians as operalors.

Training Men for
Vital Radio Jobs

1 | H
. 1. E. SMITH, Prasident, Dopt. JAP, i
l Matlional Radio Institute, Washington 9, D, &, '
‘ Alr. Senli hout el tion, your G4
. I b pair t Hadio's « !
. pnd tells lbow wou irals ae to b dio 'l l
. galezman will call, Please wrile or print plainly. ) I
] |
] A i
] ]
3 I men . g - * o 1 4 5 .
._- .
-"—-..—-——'—_.' i Address. s sssssav s e s R R R e e e R R R .
i
7O BETTER PAY !
' Gl 0, 2 3 SHtate. .. P . ]
B ]
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“YOU ARE UNDER

ARREST”

There’s a Thrill
in Bringing a
Crook to Justice
Through
Scientific

CRIME DETECTION

I have taught thousands of men and women this excit-
ing, prnﬁgahlq, pleasant profession, Let me teach you,
too, 10 your own beme, Prepare yourself in vour leisure
time m fill a resporfsible, steady, well-paid position in
& very short time and at very small cost. What others

have done you, too, can do.
Be A

53%
ofall @3] (13}
PRINT

American
Expert

Bureaus
of
Identification

Employ LA.S. students or graduates, "I will teach you
Finger Print Identification—Firearma Ident!ﬁuﬂr.m—
Police Photography—and Secret Service." That's what
I told the men who now handle jobs in Identification
Bureaus throughout the natlon.

And now I repeat, THIS time to YOU . . . Just give
me a chance and I'll train you at home to fill an im-
portant position In the fascinating Feld of sclentlfic
crime detection, It s not expensive or difficult to learn.
MHow is the time to start. War conditions make it
necessary to guard against sabotage by enemy aliens,
Finger Print identification is one of the recognized
means of uncovering them. The need of more Finger
Print experts is evident. Fit yourself now to help win
the war and later om to hold down a fina job as a
recognized expert In Crime Detection

FREEI “BLUE BOOK OF CRIME"

It's a thriller, flled from cover to

cover with exciting information on
scientific crime detection. It tells about some of the
most interesting crimes of modern times, and how the
criminals were brought to justice lhmuﬁ the we
methods which you are taught at 1.A.S. The book wi
tell you, too, how Bt & cost so low you shouldn't even
think of it, vou can get started on this important work

without delar. Don't wait, Clip the coupon and send it
along teday.

INSTITUTEOF APPLIED SCIENCE

Dept. 1351, 1920 Sunnyside Ave . Chicago 40, Il

CLIPAND MAILCOUPON NOW

INSTITUTE OF APPLIED SCIENCE, 1920 Sunnyside Ave., Degt, 1351, Chicage 40, L
Gentleman: Without obligation, send me the “Blue

Book of Crime," and complete list of Identification Bu-

reaus employing your students or graduates, together

with your low prices and Easy Terma Ofer. (Literature

will be sent DNLY to permnl stating theur ngu )

Mame ..ccucn X . .

Address ,

Quick! Get into
DRAFTING now

Learn At Home From An Enginear
With Industry working feverishly—the field
for DRAFTSMEN ia bigper than ever] Got
into n better job with more pay and fas-
cinating, pleasant work, I will train yom
gt your home in your spare time nntil you
are hobling s better paying position as
Dirafieman. My practical tralning in dmft-
ing also includes & working course in Indus-
irinl Designing valoable on new prodoots,
ineTudis Fijei, improving, restyling and modernizing-—all
tatis ‘¥ extremely  important and  profitnble to
é:iilﬂ;r{ﬂﬂﬁﬁz draftsmen. Write for full fllustrated de-
with course. tails and bLooklet. -Give your age.

ENGINEER DOBE, Divislon 3371 Libertyville, Minols

ATHOME. Hi our modern and orlglnal ays-
tem nl'lrmlmm on you can learn overy port of
the WATCH REPAIRING TRA AT
HOME: Prepare yoursel! for n well-paying
positlon or BLACE In Beslness after oompleting
our eourse of instruction, Good wateh ro-
palrers are in demand and generally earn very

wel milaries. For url]uul'.u.hs apply 1o the

isconsin 5cl-|.n of Watch E rlrln
524 E. Mason §t., MILWAUKEE

S ENGINEERING o

With A Chartered Educational Institution
Courses (n ENGINEERING: Electrical, Civil, Mechanical, Drafting,
Architecturnl, Steam, Aeronsuticsl, Radlo, Stroctural, Minleg, In-
dustrinl, Highway. Petroleum, Marine, Chemical,

Courses in ARTS AND SCIENCES: F]ullﬂmlph} I.dnctlmn-. Lattars;
Fublic Henlth; Medical Jurisprodence:; Psychology; _‘u-n-c:mlnn'
Physles; Chemistry; Geology: Pol, Science; Theology:  Laow
Business nnd Commerce; Accounting; Mathematics; hmtia:]c:ﬁ,
Agrigulture,

McKinlry-Roptevelt Incorporated, 4610-TC, Sheridan Road, Chicago, 40

= . THERES
‘MONMEY
N

BATE DURKS will teash yoii HOW in f']'l.Eh.'I':E DRIGENAL
Ca I TOONE ak kb ha AELLE
54 Tatuacs and wwar S40 Dinsivationt AL far Dulye ey 5235
Bend same gnd addres for free defaile
RAYE BURNS SCHOOL, Dept. M, Box 1298, CLEVELAND 3, OHIO
Write for my Freo Book, “How bo Bocoma
an Expert Ponman,'' which shows what oth-
ere hove accomplissed by taliag my Courso,
Enclose 10c for one of my Favorite Pen
Polots sind your nnmo with o besutiful e
Ished bird writhen on n card. Write today.
T. M. TEVIS, Rox 28K, Chillicethe, Ma.
BETUDY AT HOME for FEREONAL STOCESS and
LARGER EARNINGSE, 31 vears export imstrae-
ta enrolled. LL.B. Degres
Ensy paymsfite. Hamd
for FREE BOOIK—""Tnw Exeentive Guidanos.™

AMERICAM EXTENSION SCHOOL OF LAW
Dept, 37-M B East Hurom 5t. Chicage, 111,

Short-Cut Mathematios

COMBINED WITH
Fractical Mecnanies Simplitied
KEW 2-n-1 resding ecurse! Now you ean learn cag_
the speedy, simplified svetem of enlealution wsed
tre, only $1 postpadd.  Hatislertion or relusd,
| Melson Co., 321§, Wabash, Dept. A-300, Chicago | U:ﬂ}

by drafcamen, enginears, srepuntiste, = mastar n.Ml" an
the stage Lenrn ssev wav to multiolr 4 feeees by 4 faeres
usiag old-laskiobed mulllplkEation: add long sol-
Bgwrie this lighiaing sleivisomd mathod. Limia
lindn rule, ﬂrmm-llr Jognritbome, wood mome
-
Ameie friends wHE your mape-liba mantal
T
""" - il TooAY 1
| Plemse send free details shout “Bhart-=Cut Mathemation

str., str, Lurps illostrated volume complebs
F=——== e s e A

JEnd Frestical Mechenien Simplifed,” Mo shilgation. —
.
B e B rrammra ' I
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INVENTORS

NOW Is the Time to

PATENT and SELL Your Invention 'fatfuiebahs

tion. Why? Because manufacturers everywhere presently engaged c u pv
in war production are looking smhend to the future by buoying up .

patent rights now. so they will have new and attractive items to make

and sell for civilisn consumption as scon ss the war is over. This ia ;

what happened during and after the last war., Henes, the smart thing H ’

for you to do is to lock ahead to the future too. Protect your inven-

tion by applying for a patent now, so you will be in poaition to cash ""“‘“'----;.
in on an outright sale, or on the royalties your invention will bring. pATE"r
B : FI:Iq 5

Patent Guide Shows What To Do

QOur "Patent Guide for the Inventsr™ answers many important
questions concerning Patents that inventors constantly ask. It tells
what facts, details, drawings, sketches, ete. are necessary to app!
for & Patent ; how to protect your invention through dated and wit=
nessed disclosure; how to do this AT ONCE to safeguard your
rights; how Patent Office Hecords can be checked to determine
whether the invention is probably patentable before filing fees need
be pald; discusses costs involved and a practical way these can be
paid as the application progressea. It talls how some inventors se-
cured financial backing: how many simple inventions have proved
large commercial stccesses ; how Patents covering improvements
also ean be profitably utilized and marketed ; tells countless other
facts of interest.

Why You Need Expert Assistance

The Patent Lawe were enacted for your benefit—to pive vou protee-
tion for the features of your inventlon which are Patentable. But

these features must be legally and concisely set forth in the form of

Over 150
*“claims.” This phase of the procedure is 50 complex that the Patent I 1 Er
Office advises the Inventor to engage 8 competent Registered Patent L
Attorney. We maintain a8 large staff—earefully trained registersd jﬂ e'c ﬂn:fd
patent ltt‘:rm;ynr—%!;trt d_rl.tt?;nm—a:p;riancad Imrilam—-h
Berve you. e Ve n serving inventors for more than FEeATE. p!
Novemuenl's
Take First Step Now

I
With the Patent Guide you will receive also Free a “Record c LAR E N CE A. u B R I E N
of Invention™ form which will enshle vyou at once to
establish the date of your invention, before you file your E' “nRUEV B JAtu BSUH
Patent application. This step eosts vou nothing yet may be .
vital to your success. Hemember—in Patent Motters, A )

TION is IMPORTANT, Del I tly. Mail th -
pon in an envelope, or pn:*.:};r.f:: ugpifﬂyrﬂﬁt:lnrd ':CL{SE# | CLARENCE A, O'ERIEN & HARVEY B. JACOBSONM
I Registered Paleal Attormeys belors the Uniled Stales Pateal Dlfica

|

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON |41-A Adoms Buitding, Weshinton, 0. . i
" “Worthy of your Trust"" Innﬁeﬁ:&hdl.ﬂﬁe?ﬁir ::w]iiﬁ; f;t::ttvdﬁlﬁﬁaet?:]tt; |

{ f (77 " Registared Pakest Attsrneya Iiis;-mhon” form FREE. This request does not |
/E / Y4 ] 41-A Adams Building N e, I
FREE BuuK Washingten, D. C. ’Nmu |
; |

Address ___ |

|

|

IMMEDIATELY MAIL COUPON TODAY! | Gity. m . State

e = s (Please write or print plainly.} s a0
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You Do Practice-Giving Experiments with
REAL EQUIPMENT

The offer I meke you here is the op-

rtunity of a lifetime. It's your
i chance to get ready for a won-
derful future in the swiftly expand-
ing field of Radio-Elcctronics IN-
CLUDING Radio, Television, Fre-
guency Modulntion, and Industrial
Electronies, Be wise! NOW is the
time to start. No previous expers=
ence is needed. The Sprayberry
erurse is short, intensive, and |'n1g1'|:':i1.ill.5:. It starts right at
the beginning of Radio. You can't get lost.

YOU GET A DUAL-PURPOSE RADIO SET

1 supply von with Radio Parts which you use to gain pre-ex-
perience in Hepair work., These same Parts I
are used for testing and for
Bignal Tracing, ete. You'll find
my Course and Equipment fully
deseribed in the catalog offered
below.

SPRAYBERRY ACADEMY OF EADIO
. F. L. Sprayberry, President
’ Box S00RA, Pueblo, Colorade

Please rush my FREE copies of "HOW TO TEST AND REPAIR RADIO SETS
’ WITHOUT METERES™ awml “HOW TO MAKE MONEY IN RADID."™

HERE IS YOUR SUCCESS CHANCE

RADIO-ELECTRONIC

SPRAYBERRY
TRAINS YOU QUICKLY

BE A .

FOR WAR
AND
PEACETIME
WORK

® Prepares You
for a Business of Your Own. .. or
Good Radio Jobs, Civilian or Military

I make it easy for you te learn Radio Set
Repair and Installation Work . . . by practi-
cal, proved, time tested methods. I teach
you how to install and repair Electronic Equipment,
and give yon the broad fundamental prineiples so
necesgary o a background no matier what branch of
Radio vou wish to specialize in. 2con you'll be quali-
fied for a good paying job in one of the nation’s Radio
pllni,; rln:ing wir waork ﬂR, if you enter the ﬁrm)-,
Navy, or Marines, my training will help you win
higher rating and better pay. Let me prove what
Bprayberry training can do for you.

JUST OFF
THE PRESS!

“How to Test and Repair
| Radio Sets Without Meters”

Developed in the Sprayberry Laboratory,
this instructive wolume tells about an
amazingly simple, yet eflicient method
for Radio troubleshooting and repalr
without wse of regular equipment made
searee due to war. Bend for this FREE

book now while the supply lasts and

mlong with it I will send you another big

T R T L TP RE, . S FREE book describing my Hadio-Elec-
' tronic training.

i ..« MAIL COUPON

Mall In plain envelope or pastc on penny postcard)

A . S, S S, SRS, SR S S G . . . . . A . . .

16A
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5 Minutes a Day !

Give me |
~and Lll prove I can|

A NEW MAN!

M “trading-in" old bodies for new!
I'm taking men who know that
the condition of their arms, shoul-
ders, chests and le their strength,
wind," and endurance —is not
100%. And I'm making NEW MEN
of them. Right now 1'm even train-
ing hundreds of soldiers and sailors
who KNOW they've got to get into
shape FAST!

Only 15 Minutes a Day!

Areyvou ALL MAN—tough-muscled,
on your toes every minute, with all
ithe up-and-at-'em that can lick your
welght in wildeats? Or do wow need the
help I exn give you—the help that has

—actual photo |
of the mamn |
who holds the
title,
World's Moat

“The

already worked such wonderz for
other fellows, everywhere?

All the world Knows I was ONCE a
shinny, scrawny 87-1b. weakling. And
NOW It knows that I am the holder
of the title, “The World's Most Per-
fectly Developed Man” How did I
do it? How do I work miracles with
the bodies of other men in only 15
minutes a day? The answer is “Dy-
nawmic Tension,” the amazing method I
digcovered and which changed ma
from a 97-pound weakling into the
champion you see here!l

In just 15 minutes a day, right In
the privacy of yvour own home, I'm
ready to prove that “Dynemic Tension'’
can lay a new ouitfit of solid muscle
over every inch of your body., Let
me put new, smashing power into
your arms and shoulderg—give vou
an armor-shield of stomach musels
—strengthen your legs into real col-

- watienal

Charles Atlas—America’s
Greatest “Builder of Men™

Among all the physienl in-
structors and “conditioners of
men” OQNLY ONE NAME
STANDS OUT. That name is
Charles Atlas!

In ecery part of the country
Charles Atlas is recognized as
“Ameriea’s Grentest Builder of
Men." Thousands wpon thou-
sonds have pul their physical
development inte his capable
hawdal

And now that the call ia for
wen capalle af helping Awier-
djen wmeefl and  conguer any
EuErgeRa), mangy
thovsands of others (even
those alrecdy in their coun-
tru's Armiy and Nary) are eall-
mg wpon Charles Atios to
budld the kind of wmien

needs

umng of surging stamina, If lack of
exercise or wrong llving hazs weak-
ened ¥you mside, 1'1l get after that
condition, too, and show ¥ou how it
feels to LIVE!

This Fomous Book thot Tells Youw How to Get
a Body that Men Respect and Women Admire

FRE

My hbook, “Everlasting Health and Strength," tells you
exactly what “Dynamic Tersion'” can do. And It's packed
with pictures that SHOW you what it does, RESULTS
it has produced for other men. RESULTS I want to
prove it can get for YOU! If you want to learn how
vou can actually become a NEW MAN, right in the
privacy of your own home and in only 15 minutes a
day, then man!—get thiz coupon into the mail to me
as fast as your legs ean get to the letterbox! CHARLES
ATLAS, Dept, 8A, 116 East 23rd 8t., New York 10, N. Y.

JANUARY, 1044

Aihlcrﬁc'q witelly

MAIL THIS COUPON NOW! __/" =4

CHARLES ATLAS, pept 8A
115 East 23rd §t., Mew York 10, N. ¥,

I want the proof that your system of “Dhrnamic
Tengion'™ will belp make o New Man of me—yglve
me n healthy, husky hody and big muscular de-
velopment. Send me your froo boak, "Ez-armtiﬂ.y
Health and Strength.™

[0 P it M LR Al S SO Call o o T L
i Pledise print of write plninly

F T T e R e R L AR ot S AN e oL

L S Neer . |1 17

O Check here if onder 16 for Booklet Al
L_-u--------_—-_J

Buy War Seving Honds and Stemps regulariy,

- — _---‘
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FREE Boo |

HOW TO PROTECT, FINANCE
and SELL YOUR INVENTION

Our FREE BOOK and other literature a.va!.‘l.n.h]e to |:rl.1'r
clisnta—glves you eomplets dotails on how to ™
your Inventlon for money-making. It tells you cw
others did 1t—w‘]1n-may went to for Ainnnees—how the
arraniged partnershipe—how they made contacts wit|
manu l'n turers—how they dictated royalty arrange-
ow much money they made~how you can
1'IT.'LEI a mnrknt- OuEnaw FREE BOOK discloses sources
of gquick revenue If your Invention ia patentable and
saleable with profit possibilities,

THE FIRST STEP

The first step in getting your im‘an tlon raa.di for mar=
ket is to ma n B dated record of 1t on our *'Inventlon
Record™ Form, This Fo pr-:rpnrlr Alled out and wit-
nesged will be lnvnluable L5 E 1 later in eatablishing
the date of your invention should need for such avi-
danna wrise. Wo will he Elm:l io send you our “Inven-
rd'* and have it witnoessed In this ofMes when
r‘ﬂu return 1t with disclosure of your devies is sory-
o costs you nothing—and It iIimmediately :nutn FOl on
record as the arlginator of your device.

Proieet Your Invention NOW!

We have many letters in our files fram manufacturers
rmuuutinﬁ inventione, Todey sdemand for new devices
is tremendous—ndded to by emergency neads. Protect
your lﬂvmtiuu now with a T, Patont, By aoting
promptly you mnhemvunt another in'ran tor a:at:lnrin
ah Fou at T Patent Office hero tq Washington.
Tha ﬂt‘at- atep iy to make a sketch and description of
yourinvention on our “Invention Record,* have it wit-
nessed nnd mall it to us. We will then make a Search
T, 8. Patent OfMee files to ascertain whether we
can get patent protection for you, This is o step you
should make ¥NOW—hefore another steps in
ahead of you nnd walks away with a patent.

Fond me your NEW FREE Dook, “How io Protect, Finanes
and Sel]l Your Inventlon,” aod specially prepaeed e e

ecord’’ form at once. 1 understand {hat this reduaest does
naot obllgate me.

. an
EIEEEENE rite or Prmc Name Cloarly HEEERE
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INTERNATIONAL
CORRESPONDENCE SCHOOLS

Blueprint Reading
Foundryman

Heat Treatment of Metals

Machinist

Mechanical Drafiing

Mechanical Enginearing
Patternmaking

Shep Practice

Toelmaking

Welding, Gas & Electrie

OTHER TECHNICAL COURSES

Alr Gonditioning
glhﬂnll

Air Conditioning
Haextisg
Flumbing
Relmgerntlon
Bteam Fitting

Cheamis ehnnls

Chemistry, Anslytical
Clamicnl Enginesring
Chamisiry, Mig.

Iron and Steal

Phnrm
Pulp nnnflrl'lw
Bhnking

Civil, Architectu
and Structural En-

ginvering Sehools

Architestare
Architegtural
Dresfting
Bri an
Hlﬁd.mg Foreman
Bridge Enginesring
[!ul]rn: Estimnting
Civil Englnsaring
Concreie Enganssfing
f,n'n.l:ucu:u nnad

Hllhn.ynﬁindnmrinl
Fwtail Lumberian
Hrrueruesl Drsfting
Btruotaral
Enginesrin
Burveying
Mapping

BUSINESS

Academic Schools

Arithmetic

College Pregaratory
Firat Year College
High Behool

Higher Mathemntics
IHuntratsog

Business Sehonls

Accounting
Advertksing

Eletirical Sehoals

FEleotrical Enginesring
Elootrie Wiring
Gna nnd Electric
Walding
Iml.u.ﬂnnl Elecurician
Lighting Technician
Power Howse
]’ru.nl:incul Telephony
Bacio, (Gensrs
Radio Opernting
Haelic Bervicing
Telegrnph

Englnearing

nternnl Combustion

Engines Sahoals
Air Filot
Automobila

‘Technicinn
Aviation
[Yimsnl—Elsotrie
Itesel Engines
s Esglan

Mechanizal Schosls

Alrplame Dealdag
Foundry Waork
Haat Troatmant
of Marala
Ioventing mnd
Patenting
Mupshine Ehop
Practica
Mechonical Dimnlting
Maechanioal
Enginsering
Kletal Pareern
Prraftiog

Moid-loft Wark

Hending .Plhum
Hluepri

Hheal Muul Worker

Bhip Drafting

Hhip Ficting

Shop Prootios

F2d! Ml Workems

Tool [hesigning

Waad Pattarn
Making

Railroad Courses
Ajr Brake
Car Inspaoior
Locomative Enginses
Lansmotive Firemsn
Rsilroad Car
Hepnirsr
Railroad Bection
Furniman

Gteam Emglineering
Srhoals

Bailer Mnking

Combiation
Engineoring

Engloe Hunalng

Refining Plant
Bteam Elortric
Hieam Engions

Textile Behnals

Cotton
Alanufaetur ng
Textile Designing

Voolen
Manulncturing

AND ACADEMIC COURSES

Baakkeeping
Business
Correspandenss
Business
Managsment
Certified Publio
Aceounting
Cominercinl
Cost Acsouniing
Farsmapship
Haleamanship
Beorriarial
Hienography

Taz Accountant
Traflio Manngoment

Ciwil Serviee Sehosls

City Latter Carrier
Fast, Offics Clark
Bsilway Fostol Clask

Language Schools

French
Good English
Hpamiah

N I BN BN B B BN BN BN Ny
INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 5679-J, SCRANTON 9, PENNA,

Please send me complete information en the
following subject:

{(Wrile gleve Teehnioel, Rusinegs or Teneral
tional Swlieel im which pow are dederesied, j

duca=

NIRRT e s .
(i1 ) NN | 1. | SR .

Proserel Poallom, ..ociiomemmiesiesissinmssssnni .
Special Tulfiem Rates fer Members of tha Amli Flrﬂt
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When the new man moves around you-

YDU remember the day Vince Benediet
started in Factory Office. You remember
his early weeks when you “broke him in.”
Today he's clearing off the old desk and
moving into a job ahead of yours. You've
been ten years longer with the company
and you can’t understand it.

Do some realistic checking up and
vou'll find that Benedict has heen train-
ing himself for the demands and respon-
sibilities of larger positions, It isn't too

late for you to do the same by taking an
I. C. 8. Shop Practice Course.

Thousands of successful Americans
have acquired their all-important Shop
Practice training from the world-famous
International Correspondence Schools.
The man who has moved around youn
quite possibly gent in this coupon once.
And it wouldn’t be surprising EFt.ﬁ.e man
who employs you both is a former I. C. S.
student. Many employers are.

INTERNATIONAL CORRESPONDENCE SCHOOLS, BOX 5679-J, SCRANTON 9, PENNA.
<-------‘--.----------‘

“A". THIS GQIII'OI! It brings you full information on | |

I.C.S. advantages. It can be the turning point of your career! [l
BN NN BN BN BN BN B N BN G b o el
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MEN AND WOMEN!

Has your war work gwen you
an idea for a patentable

/lll’[lﬂ

An "invention"' doesn'g
' necessnrily hnve to be =

- complicated, technical mass 3
’&/:-g"‘)
'1.. (‘i]

of machinery . . . most in-
ventions nre ihe oulgrowil \u
of an “iden”

that someone =g /
had to do something better, \"'\j-

Imater or cheaper. It's pos-
alble that yvou've figured out

& gadget . . . ugllnn Imprve-
P - n'!.v!:nt on n maching ., . . lhu._l. -
SRty MLk emsere il MG,
e
''maYBE YOU caN? #7)

CASH IN ON IT!!

The only difference between you and a successful, money-
making Inventor may be that he went shead and DID SO0ME-
THING ABOUT IT! Most professional inventors turn their
inventions over to » relinble Registored P'atent Attorney
whose trained staff is equipped to secure a strong patent for
the inventor with the greatest possible speed and at & mini-
mum of expense. When vou hold a patent you have the
right to exclude others from maeking, using or selling your
invention for n period of 17 years . . . which means that no
one can cash in on your invention without your permission,
no manufacturer can make money on it without buying your
patent or paving you a satisfactory royalty unlesa he wishes
to risk a suit in court. Furthermore, most manufacturera
refuse to congider an invention for commereialization unlesa
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 a twisted wire . . . but today,
it s an almost indispensable piece of office equipment.

MEARLY" A HALF-CENTURY of

Patent Exper'lence——.ﬂl‘ your Service!

NOW s the time to use your Initiative! Yeur first slep,
which ecosis ¥ou nothing snd -.I:mmt. obligate you . .
iz to wirlte TODAY _ | . right . o Tor Our bwo |:|l|:
books, B4 pager of Teets and s mlllwl wilileli tell Just
how to go about petting & P t: bow to market If:
klmd of sketch or
maikel 13 mesded: bow L0
mako 3 proper dieelosgre
115 mechanical movements ;
ete. Do ¥ou want 00 eash
In on your Ll'l‘ltl:llili.lli'f Its
UP TD YOUE

YICTOR

E

REGISTERED PATENT ATTORNEYS i
MAIN OFFICE: 830-A MERLIN BLDG. |
WASHINGTON &, D. C.

Mexee gend me your books, “Patent Protection™
to Sell an Inventlon' without cost or chligstion:

W !
and *“Howr

ADDRESS i

CITY AND BTATE
B_N_N N N N B N & 8 8 N N N
Say pou saw it in Popular Meckanieal

T -
. .
=
i
i
i
i

'
1
o |
|
-l

20A

ie, the EASY,

BCIENTIFIC, ¢
LLi |

And eoxy pay

HHTIIINAL POULTRY INSTF‘&UTE
Dept. 50-H, Adams Canber; M. ¥W.

Locksmithing

NOW MADE EA‘E\"!

111 d
Melsan Go., 321 'l= walﬂiI:._
Dept, A-TOZ, Chicago.

?{u&au lrunhn fpond r|'|,-|=||1rr|5grjEI NM];' Tth ]n«f’ul in
r reppan- pcm:- ew home st
quq;lﬂfuﬂ . 'hu-ol cduclﬁanrua’ldent. f

tious wril:c FREE Opportunities in g
Nnmml Baking Schoal, 1315 u.ch.mn Dept. 1351, Chicapos

J I U_J ITSU HOW TO LICK

THE BIG GUY

Guaranteed Learn Easlly Quickly ntep by step. Send
1o to-day for trial lesson, full details.
MODERM SCHOOL OF JII.IJIT!IJ Dpt. A, § W. 52 5t., N. ¥. 18

STAMMER?

Thiz new 128-page Look, ""Slammering, Tia Causs
and Correction,” deseriles the Bogue Unlt Mothod
for scientific corroction of stommering a.mj_ Bhut-
'IH.‘lI'lE—-uILLLuJ'I.I'I. lor 43 years. Bemj. Bogus,
Dopt. 1808, Gircle Towsr. rlﬂllnnnlil 4, Imd.

I EARH MONEY PAINTING

PORTRAITS

a'_ # XNo previoos training er talent DSCOSSATY.
Unlguws Stuart System leached ypoil, by mail,
in 10 simple. easy-to-follow lessons, to moke
axcollent charconl and ol likeneaass, Detailod
suldanes for your svery siep. Bend for free
i book today.

ETI.IA_R'I 121 Monument Clrcle, Rm. 6814, Indlanapolis 8, Ind,
STUDIDS, Fleuwse send me free book and outline of leasoss.

Name
Streer
Clty

Hiate
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he end of the war will B Up vast unities
ln BEADIO OPERATING AND F! I-'T‘ 18] '\l{_::.

rpare now with Coyne " Loarn-by-Doing’' shop
lldlﬂll:llz in this big feld. Mot by correspondenoe, I;}u.r,
actual experience on real Radio and Electronic
apparatus.

START NOW—PAY LATER!

I moke [t ensy for you to come to Chicago for my
aelical traiming. Don't let lock of money bold vou
ck] ¥ou can pay tnitien AFTER ¥YOU GHRADUATE.

] Il even I|l:|'|r1 you secine part-time work whlle at
Coyme to help pay living expenacs, By plan has

l’repares for Gov't License -

A - >

- Muony of the better Radio jols requie r"'

PDLILE Anlu 1. 8, Gove, licease, Coyie has pre- L-E'

ﬂllﬂd hundreds of men for this test. £5

1 gradusaies lold good positions in
broadcase statlons, alr tFansport,

radio and motion pictuce studiod. =

Train on Real Radio and Electronic Apparatus

At Coyne, u operate real up-to-the-mingte Kadio
and Electronle equipment. Experts show i,'nu. ench step,
train you thorowghly., You'll learn to send Code rapidly
—db :u'tunl trouble-shooti -:un Teievision, short-wave

gl elec e devices, 'With this tnﬂnnﬁ }II.IHI- oL my
].-11"E'.I."I]'r‘[i|. E-T\!I-“L.l.'JY‘.d. ENT SERVIC trRun ol
for a real joby, then help you get il

Facilities for Men Partly Dizsabled or with
Physical Handicaps. Write for details.

H. C. LEWIS, President

COYN ELECTRICAL SCHOOL

RADIO DIVISION
500 5. Paulina Street, Dept. 14-3H, Chicago 12

TELEVISION

COYNE "Learn-by-Doing” Shop Course

RADIO aperdlmq
and ELECTRONICS

nﬂldr'rl thousands — coupon brings complete 7

SEND FOR MY FREE BOOK!

Find out oll about the sensatlonal mew future fop
Coyne-tralned Radio Operators and Industrial Blees
tronic Specialiste. My FREE HOOE is full ufTP tos

G t .lh and job information, There's & place In
e @ this vast ficld for ¥ Age, lack of
experience bars no one, Coyne hea been
rucrs training men &l %Em—l: nationally Fa-
= I:III."UE- Act now, Ulse handy coupon. Mo
oigntion; o salesman will call. Don’e delay. Send
it vedayl

See How Easily |
YOU cangetmy -
Radio Shop |
Training !

"~ MAIL COUPON

it L r e T e 7]
::Il C. LEWIS, Pres.,
RADIO DIVISION

C('ITNE ELECTRICAL SCHOOL, Darl... 14-3H
! 500 South Pauling St., Chicago 12, 11

]

]

[ |

|
i |
¥ Witheut olligating me, send your FREE BOOR, ¥
g “¥our Future in RADIOT, and wll me about your ¥
g “Fay-After-Gradustion™ plan. ¥
' :
- i
' i
§ []
: ADDBEBE. e iaann s aiaskaishassibiiesvis i .
' i
s 01 oy SEEHNCRIRTRITT PR - 'y | R -
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TRIAL LESSON

Send Coupon

TO PROVE TO YOU how easy
it is to learn Drafting at home by
the Chicago Tech method, this
40 year old technical college will
gend vou ¢ Free T'rinl Legson in
Drafting, No eharge for this Les-
son now or later.

Mail Coupon
Below

Get ready for a peacetime career. Look into
the opportunities in Drafting. Read the want-ads
for proof of the urgent demand for draftsmen in the
aircraft, machinery, electrical and building fields.
The draftsman always comes first on any mew
project in industry,—in peace or wartime.

The Draftsman—*‘The Key Man”’

Mo new machines can be built, no pirplanes Ntlﬂmi‘fﬁ{l.
no hridges or buildingg erected, no ships or submarines
lnunched until the draftsman has eompleted his work.
Roeal immediate opportunities exist in Drafting—the
profession upon which all construetion is vitally de-
pendent. Drafting is clean, interesting, well paid work.
Investigaie today what Drafting offers you.

Learn in Spare Time,—at Home!
{or at the College in Chicago)

With our easy stop=hy-step method {and the lools we furnish}
you can lenrn in your spare time ot home.  Convenient terms,
Mow is the time o prepare in Drafting for pescetime oppors
tunities. Send the coupon or 4 post eard for the Trial Lesson
and complets informption,—osll FLEE,

CHICAGO TECHNICAL COLLEGE

A-205 Tech. Bldg., 2000 5. Michigan Ave., Chicage 16, 11l
¥ea,—nlense send me FREE Trinl Lesson in DEAFTING
] Aircratt Dralting [J] Machine Drafting
[ Electrical Drafting ] Structural Drafting
[] Architectural Drafting [ Bullding Construction

Name.. ..o Fie

Address e e

] |~ A—

Decupation. ...

Law/

LEARN AT HOME

Are you adult, alert, ambitious, willing to study?
Investipate LAW! We guide you step by step—
furnizh all texts, umludmglllt-wlume LawLibra-
1. Training prepared eading law professora
and given by members uf bar. Degrea of LL. B.

conferred. Low cost, sasy terma. Send NOW for
Free, 48-page “'Law Training for Leadership,™

LASALLE EXTENSION UNIVERSITY, DstsbeL, Chicago
A CORRESPONDEMCE PHSTI'I'IJ‘I‘IQH

~STATE COLLEGE

B. S. Degree in 27 Months

- DHstinguished for technieal 214 -year courses in
l‘."l\i! E]E::lr!lni] !ilﬂ'hinhu]ﬂ; Iremina‘.:.dligﬂ{ﬂ

eromastics: BEineering § |9ineas Enanis-

EMal N EEEL H N traticm, Arcountiog, ond Emrrﬂ.nrul Helenee.
MEN AND WOMEN—I yr. high schodl gtudents with good resord pd-
mitiel. Bpecial Preparstory Department, Modern laboratories, latest
coinlpment. Low tuition. Leaw Iiving oosis. tuulnu:mlllun student body.
Enter March, June, Beplember, -1ul1un2 rite for entalog,

Avi. OLA, INDIANA

¥ Mo ;:- ange
EaRiThg . mE -:1\.:|r:f. Big oppar-

EIF COST. Write trulay for
“Haro-f iy .

fully gaving pge,
FRGGRESS TAILOBR-
Dl-z..l: A-216, Chicage, 111

W .!
Rl 5-I:I Tﬂrmp 5t..

Eplendid opportunities. Prapare in spare
time, Exay plan. No provious experience
fecded, eommon sehool educatlon suMebent.
Hend for free booklet " Opportunities in Pho-
Lograply™’, particulsrs snd requirements,
American School of Photography
1313 Michigan Ave., Dept. 1331, Chicaga. HIl.

Corres "\IZIF'L.E'"'L_' Courses In I'nw 'ls

RADIO srd ELECTRICAL ENGINEERING B X

ELECTRICAL EMGINEERING, Gel rood mraso of wide elees
teicnl Aeld. Modern, Very ul:llfr‘t:!'lqntl]lr. Theary midsds daay.
nmq l:N.l:‘.Iru l_ltlHG. Fxtrs fima zouree in radio, publis ac |I

EzpeT-sryios :un rn:l FReuiim
n\:n‘

v e bfurred | parment plan  Gere iy
w |||- for irem oo)

FH_EE LINCOLY KN
|rur neriy W

ol e tl1nhll Epdant Tl
HIIIIHG !EHML Frl.lﬂll Bt lm‘ E-I- F'E-I

Linesln, Mebr.) ASH I HN@TON

Fasy fo fx culs, broises, worn apots in tires.
Ty in ||lD mends shioes, rincoats, bunig—any-

‘i MEND the HOLE for

ber, I-ulrim.-rr
e SFREADS ON Ii.r'hu!‘l.h I:rrln
2 13

' SQ'Lﬂ % 10c sTubes

ey, T
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FIELD OF OPPORTUNITY

PLASTICS ENGINEERS AND TECHNICIANS NEEDED
IN NOT ONE BUT MANY CLASSES OF INDUSTRY

® Leaders in science and industry have long been saying, “Keep your eye on Plastics.”
But now the time for action has arrived. The future of huge possibilities has already
begun. Developments In Plastics for hundreds of wartime uses have set the pace for
revolutionary changes in peacetime production of thousands of products,

THIS IS YOUR Today there’s a big need in vital war production for those who
are trained in Plastics, From one to a hundred articles made
BIG CHANCE of Plastics must be supplied for every man in our fighting

forces. Start training now in Plastics Engineering, In spare
time in your own home. Fit yourself for a responsible, well-paid position. Help
to win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over,

There is scarcely an industry in which these so-called “miracle materials” will not
Elay an 1md;mrts.nl, part. After the war many old materials, methods and skills will

g replaced. Acquire the all-important “know how.” Be in a position to step into
one of the key jobs.

Turn at least part of your leisure time into money. Qualify at
YOU CAN LEARN home for a larger income in an interesting career. Build
WHILE YOU EARN greater security for your future in a voecation that looms large
on the horizon of the new industrial era. Hours you might

otherwise waste can put you well on your way toward lasting success.

It's easy to find out about Plastics training, To get details and outline of study pre-
pared by specialists, and about the school that has helped thousands to success
during the past 46 years, write us or chect and mail the coupon. Send today. The
sooner you take this easy

step, the sooner you will N‘l.E - STUDY TRAINING SINCE 1897
r;aaﬁ:h }*nurdg;gual and reap the ~;:j:'ﬂ"',,..-___.__-_--.--_---.--;.-.-- p——
rich rewards.
«f Take This First Easy Step
AMERICAN SCHOOL OFFERS =
COMPLETE TRAINING SERVI 7
LR CHECK, CLIP AND MAIL COUPON NOW
IN MANY SUBJECTS w
"
You who have not completed high t | AMERICAM SCHOOL, Dept. G-145, Drexel at B8th, Chicago 37, 1.
achaool or have missed vocational train- i [:i'!{g:uéu-?m‘ughﬁ:hﬂmm send FREE and postpaid, bulletin and details
i in college, and who e 3 ; i ; 4 . s
e s, crimiee @ | CELASTICHENGR  Ojcoustingaad CDrafing and Desisn
your edueation in your choice of many ul E'Ef:{.l perktion DE",I:{",.',"D“““H‘ Df:,m,"n . Wyermiaa
snbjects. Beveral of tl;nﬁse are listed in : I D‘l'?hq tl-iluilidli?:fﬂ bing grd:;ﬂt{:nul;.;turiuu Si‘.'“"cf“ﬁﬁﬂ i
the coupon at right. Check the subject TR S Wi sepng uir Lon nin
in which you are interested, fill in your g 1 CRIICCTRG EDiesel Enginoering  CMechanical Eng.
name and address, clip and mail the 1 oAviation Drartiag CSurveying & Topo- [O5hop Management
coupon today. o l Oaviation %rnphlr_'ll Dirafring OTonl Making
(= OBusiness Mgnment [Oshect Metal COBetter Foremuanship
CORallway Tralnimg Pattern Drafting OMachine Shop
OElectrical Engineering CDperations
AMERICAN SCHOOL SN G U S e e e Oecupation. .. _....
AN oo e e L S e e i o I e 3
| Dept. c-105, Drexel at S8th Street, Chicago 37 1 ocwwe .. ool A T N G R R v e
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The set of
books
that makes

MASTER MACHINISTS

and leads to bigger pay!

This big home-study and reference course gives yom the
prm:tlr_u]. facts on machines and methods you need to ad-
vRnEE in machine shop work. Take advantage of the other
man's experience as found in books, to solve your problems,
incrense your efficiency, with

The AMERICAN
MACHINISTS® LIBRARY

& volumes—2368 pages—2516 illustrations
(A combined home-study course and referenca lbrary )
This library of machine shop practice was written for tleal memn.,
It pives vou Lhi best methods for every kind of machins sliop work.
It I'l:llljv explaing Iathes, drills, and other machine tools and theie
operitlon, notomsatie seeew mu.r'll.ll:lm, speedy nnd feeds, fear deslgn
anil produetion Hﬂ and fixtupes, puneh and die work, motal surfac-
Ing, eLe., ele. Plulnly wﬂﬂmt—«:lhluhﬂrl}' IMust rnbed—le best kind
of help to the mn.chmn shop man who wanis to advanes himself.

Ho monay down—apecial prico—aasy payments.

e i S e ek ke el i i e A
I EXAMINATION COUPON :
! 1
| McGRAW-HILL BOOK ©O., 330 W. 42nd 5t, H. ¥. EB 1
1 Send me for tem daye’ examimation the .l.lmk-:n M axhilnkeia® Llhnrr. 1
1 witislnctory I will send you $1.60 in L0 daye asd 33,00 snonthly Ll.l‘lﬁ nrh:u

af :lI'P:-lJ Babd, I i wanted, T wil maturn th s u-c-:l.mld o imsure |
| mrompt shipment write plalnly and B0 in 200 lings. 1
I Fama ..iioouin 1
= Heswe Adidress . 1
l City snd Statn, i
1 Pulll'-un.........

Nams af

AUDELS Carpenfers
aml Builders Gmdes
4 vols.56

In-r l;-lrn-'-wrrl l'iulldﬂi. l-.-r-
o Huildise hErehanl
Weondworkers, u.
Guidem Eu wou Lhe ahart-puk
finrructions Lhal you wenl==
including nc!r mathods, &
sl vibans, wyale s
MNEY 84 n mu--lnm.ﬁn
oy B ¥ e ot (ha
mpprent) and student.
L.r-.'l daily  belgar  sn
Elie :r:ln I'|lt 0 masler
Carpenlers  svery-

M g ihees Cluides
& Helplng Hand ts
sk, Hat ol agd et

nre for ¥ourss mp
i d it .
FD“ mai .lhl FREE CO

Inside Trade Information On:

Tow 2o uss the stes] syesre—1Tow to il ond set
saws—How to build furnitvre==How 1o uw @
mitre boxr—How to mse the chalk line—How to g
rudes andd scales—How to make jolnis—Carpentara

nritbkmietice—=2clving mepsuration probleme—Es-
timaiing srenglh of timbgra—Heow 1o s2t glrders
and sills—Fow to frame houses and rools—How to
extimate costs—How to build houses, barna, gar=
npen, bungalows, eto—How to resd and draw
plans—Drowing up specificotions—How to ex-
cavaie=—MNow ro use seivingn 12, 13 and 17 on the
#twel pgusre=—Haow 1o build bolits wnd seaflolds—
akylighte—How 10 build stairn—Hew to put on
interior trim—Iow to hang docre=How 1o lath=
Aloore—How 0 peint

THEO. AUDEL & CO., 4% W, 23rd 5t., Mew York City

Mall Audels Carpenters abid Bulldis Oukles, 4 vela, oo 7 duys’ free trinl. I OUKL
I will remit §b iz 7 days, sod §1 monthly untll $0 4 pasd, Opberwiss 1T willl return
than, [No ohligation unbees [ as sutlaliod,

BRI o v m e e e T R R AR R e R AR EE A

ol OO oo oL i o L o ol T R o A L

Oeupatisn.. ......

L Py Ly

Say woi sowr it in Popular Mechanics!

A

#cmr TO GET AND KEEP

GOOD
EYESIGHT

Do you want perfeet 20/20 vislon? Would
you like to throw away your :lun.sz:uT Great nombars of men,
woenen and children hove improved snd sirengthencd their eves
by wsing the famous Ross-Fehner Method, a tested and proven
system of home eye exercises for correcting neursightedness, far
sbghtedness, color blindness and astigmatism,

Get Betton Cyesight — Without Glasaos
: SAVE YOUR EYES

fusely illustrated, including a Lu-mph:tn
Testing- Kit, with charts to ahow \\.erkl].'
improvemant. If wour book store does not
have it, send one dollar, Delive red postpaid,
ect Lo return in 6 dova if you are not
sfled. Oeder Loday.

HALL PUBLISHING CO.

BLOOMFIELD HILLS 2, MICHIGAN

EHGIHEERIHG

INDIANA

DEGREE IN
2T MONTHS

hemnical, Civil, Eles
i '."|||'.|:|' r|||..

TECHMICAL o
COLLEGE  trd

] '
5 postpaid. Mong

SIjPHEME PUBLICATIONS 3.5t

CHICAGO @&,

|...- |-|||.1|!|'-|:||'r '|.|1r‘I o=
"'!'|'|'|l|-'"p!"|'l ror, Lhiks gy way. Writa
faf free bonkled, Howio Work Won-
diers Wil Words and regulreEments,
n School Dopk. 1351
s AW, Chicage, I1linols

100 far n nhd i pen padnd
Faltatis Tor ahncded weblimg. Vit Noday.

THE TAMELYN SCHOOL OF FENMANSHIF
411 Ridgpe Bubllding, Wamuas City. Mo

REFRIGERAT"] SERVICE MECHANICS COURSE

Learn ot homeehow Lo -atart

your owi mepalr shop on littls
caplinl. Mo prev n:m:expen!ﬁmu needed, Common school edacation
sutfickent. Splendid purtunity for older men. DPrepare now for

UG an i i e

CHODL, Depl. P-1, 4781 W. Pics, Les Angeles &, Call

Jrim—

Letal “Stere Rowte” Plan men  like
you big mengy—steqdy!—in wholesale business of
your owie  No car necessory,  Sell Vilamins to
piores of all kinde, New low retall priee, 7 for
B¢, gpens vasi vich fleld, Handle this sales-
muker, plus 200 other gulck profit [teins. Many
nationally  advertised, Mo oxperience  needed.
Ampzing facis FREE, Write TODAY]

WORLD'S PRODUCTS CO.

Dept. 10N Spencer, Indiana
L L]
._.J- THE FLASTIC
erale nnd for b A
Art Goods and
YEEL Fosid poei (|
e oLt ] 'lm'l L AlN STORE ORDE i
'-\'I TH MANU 1 ACTURERS. ambliicus men have chapce Ko
T for renl prosperity. Our FREE bookler will InLarcst

5 and beneit you.
i PLASTEX IRDUSTRIES, Depl. P, 1025 Washington Av., New York 56, 1.Y
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Do you want action mow=—in a vital, growing war-time industry . . . helping
to turn out fighting planes and jeeps and bombs and tanks? There's a big de-
mand for men and women plastics technicians to fill important war industry
positions . . . and if you start your training now-=—at home—you may qualify
for a place in 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 hghting for jobs that may no longer exise? Or will you be well on
your way to & permanently profitable career, or eitablished iw your own business, with
I'JIFJ."
gi:ild your personal post-war plans on a sound knowledge of plastics, This country is
already in che Plastics Era. The furure of the plastics industry 15 3o rich that some pre-
dictions seem exaggerated and fantaseic . . . bur the fact remains thar plasties have proven
themselves and are vital in the production of airplancs, aures, furnioure, radios, tains,

STUD'EHTE REF o“‘ ;l::u:]i'l:::g electrical appliances and equipment, machinery, tools, and hundreds of other
55 : :
SUCERS" i CHOOSE YOUR FIELD...Enter it thru PLASTICS
“1 wish o “'kn_l}'f of Bif::.l" final You should be able to see for yourself what plastics will mean in virtually every field—
hankss the rs, Y certifi- the possibilities thar will be available 1o those trained in plastics. MNow is the time o
cxamination F:F:ﬁ " nd the le% prepare for your chosen beld, as a plastics rechnician,
cauﬂfﬁg“';;ugmmt- : LEARN AT HOME
gon bin im.gd -,,-nu;f;l Make your increased hours at heme Py you dividends. You can easily fic into your
an

spare time your eraining for a career in plastics. You won't necd 1o lose one minue
from your present work...simply devote a few hours each week to enjoyable home
study, like thousands of other men and women are doing who are helping their coun-
try while helping themselves. The Plastics Insticute course is an easy, practical tested
method which will help fit vou 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 supervised by men well known in the plasdics industey, in which they
have been recognized as authoritics for years,

TIME I5 PRICELESS—-ACT NOW!

Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of
the large FREE, illustrared bookler, the "World of Plastics,” It is crammed with valu-
able information about plastics, wlls about the new plastic airplanes and other uses for

Fe this revolurionary new marerial . . . a5 well as abour the oppac-
runities for YOU in plastics. Decide NOW w ler plastics point
m the way to YOUR success . . . send the coupon TODAY.

AMERICA'S ORIGINAL
INDUSTRIES TECHNICAL INSTITUTE MENICA'S CRIGMIA

12271 Chanin Bldg. &26-E LaSalle -Wacker Bldg. 190 5o0. Alvarado 5t.
Mew York Chicago Los Angeles

| |

= _' Plastics Industries Technical Institute H

.~ 1626-E La Salle-Wacker Bldg., Chicago :

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

I_J_I."l on your training program. I understand there is absolutely no obligation.

Ll I

: 2 MName S Ape i
T '
Worid i pli; Street 1
S0, =
’ City State :

. Dept. L i

| [ N —————————————— i ——— - — (-
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War days are
OPPORTUNITY DAYS
for YOU

.« « in Accounting . . .

If you like to work with figures and are
earnestly ambitious, accounting today offers
you unparalleled opportunity—to serve your
country and to profit.

For there just aren’t enough bookkeepers
and accountants to fill the needs of govern-
ment and industry. There are thousands of
new and vacant jobs, These jobs pay well

and they are open to both men and women.
Moreover, this
need will con- _—

tinue through -
the war and 1"/ I\
the post-war | =
adjustment |

period.

Azk us to
prove this— |
and to show |
vou how you \
can grasp this
opportunity
quickly,

Ask for this free
48-poge booklet

LASALLE £
EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 164-H CHICAGO

I want to know what opportunity there is for me in
Accounting now and how [ c—:;::.]]n-g,-p;:rg,- for it. Send
me your free booklet and any other pertinent infor-
IALHNL

AOUERINEE . o i i i A O

Present Pasilion

ot

= LEARN TO DRAW

ALLACTLE

— BIG MONEY

EASY, PLEASANT WORK!

Lez EHAS H. KUHN with 25 years actual ex=
perience in drawing a daily newspaper cartoon,
teach you how o Create, draw and sell your
work. 52 complete lessons—one sent each week,

Start on the road o fame and fortuoe Dow—
Write Today!

Complete Course Only $7.50

KUHN SCHOOL OF CARTOONING
420 Murphy Building Indianapolis 4, Indiana

Why ItPays To
LEARN PHOTOGRAPHY NOW

MNever before 8o many job and career
opportunities | Photographers needed in
business, industry, sclenca,  N.Y.1. grodostes
winning promotion, hi.p;hvrr pay in  Armed
Forces. EILI'I.'I!'!.' at America’s largest, aldest
srhool. exident or home sludy, FREE cat-
:]ug deseribes commercial, portrait, motion
igre and color oourses. Write today!

M. Y. IH!TITI.IT[ Iﬂ PHOTOGRAPHY, Depl 85, 10 W. 33 51, New York 1, K. Y.

'l-buri.irnrn a Im.l:mn.l hnve  proved (he pacetime  possibdlities  of
PFLAST reauy mow for ithis I:-||r pasiwar oppEorianiiy.

Eﬂllrﬂrlf for a J'l.lu'hl:.' paid position in Plasties Dindusteinl Engineering.
—amplete o tralning course now ovad lalble, Send monmse sl s1ate pge,

OHID IHETI'UTE OF TECHNOLOGY, Box P-134, Greenville, Ohio

A SIMPLIFIED |||I'|":I ANATOMY IJF 'I'HE HUMAN FIGURE
¥ 51 POST
bwll they re I.:I.Ihrn about! Oneof the
st inforewaiive iw:lrlku of Its kit for il stsdent and pros
foagional artisis, Charis, notes, and over 550 abraw ings «leve
'Ut‘l-ﬂllh‘l !ll-lltll'ﬁ of every part of the hodv. sosed and i0 setion.
OF LITTLE BOOKS, 156-180 Fifth Ave., Now York

Yol (e Jt 0] ynumlr to send for oar free book. 11,009
capes carrected. Fat. 41 peare. No hand swing,
Millard Inst. of Normal Speech, 2303 W. Wis. Ave., Milwavkes, Wis,

IFI Send YO
THIS SUIT FREE .~

Will You Wear It and Show It to Friends?
T neswi & relinble man_in your town to wonr o fine mades
SETRAT SUIT — pdvertise

by Charles Carlsan

enaatinnai Vaites i
rrumey 1 r=l.1|.'-|:-|F.' r:wr:n

Bﬂlq.l]lﬂ ior F
STOMEFIELD, um 'I'I'. lel'll-llrh DI:IIII AII.G. Chicago

Say wou saw it in Popular Mechanics!

JUST OUT! 3 ROOKMS IN ONE—OVER 1650 FAGES, 1654 ILLUSTRATIOMS,
WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE
INFORMATION FOR ALL EMGINEERS AND OPERATORS.
PART 1-FUMF3I—350 Pagei: All typei-Cantrifugal-Rotory-Reciprocoling  yopRSELF SIMPLY FILL IN AND PAY S A
Pumpi: Their Theory, Conslreciion, Operation ond Caolcvlotioss. Alr ond MAIL YOUR ORDER TODAY I
Vacuum Chombers=Fowsr Fumpt=Alr Pumpi—Jat Condenari=Serface Con-
denteri-Condester Awiiliarisi-Conderiar Oparalion=Caledlotion=Cosling
Poadi=Cosling Towsri=Walar Supply=Hydraulic Ramu=Special Service l“m'm“m”“‘ y M Pk 18, 1LY
Pumpi=Autamaslive Firs Pumpi=Drnedger=-Codes. M2 [lustrotions.
PART 2—-HYDRAULICS—320 Pages: Hydroulic Physice=Drlves=Mockine 1 1 will pend you 81 within 7 days; then remit Il
Coastrel=Accumulabari=Elewmtors-Hydrowlie Airplans Conbral
—Automobile Brokes—Shock Abserbars=Prasies=Torbines, Moay | Otherwise, I will return it promupily.
naw wind axplained. 110 lliwstrations.
PART 3—AIR COMPRESSORS—404 Pages: Comprension of
Alr=Compressar Clouifcation=Parts, Typsi=inter and After Addrems, oy nsnsrr s rs e srsrrrnr R nn ey
Casliri=Reguinting Davicss-Installatica~Lubrication=0psra.
Vioa= Maistenanss — Blowar = Supsr Chargeri = Paswmatic Hand
Teoli=Ready Relerence Indea and Tobles. 451 Ilushratisns.

Free Examination

Bend postpaid AUDELS PUMPE, HYDRAULICS,
1 AR COMPRESSORS (#4). 10 I decide to kesp 4,
manthly ustil purchese price of $4 i pasd.

IN‘am ........ T E LT T T POy

l Deeoupation . .cccvscassinnsnnnas snsnsnpmsmnnnd
J Employed by.....ocucsssnscsrasasasnans Fella
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TO HELP YOU LEARN

RADIO

ELECTRONICS
COMMUNICATIONS
*

NOW vou ean %-{ DieForest's practical EHOP-METHOD training aid—
ta me with AT HOME, Prepare for good joba in Ameriea's BILLION
DOLLAR Radio industey—for opportunities in the Army and Navy—
and for the many new “E-, ~the-war Electronic developments,

Zend today for DeFOREST'S big, FREE book—"FICTORF FOR FOU ™
Learn about our exclusive 3-Way Combination Methed: How you gek
(1) the use of HOME TRAINING FILMS and & movie projectar, (2)
HOME LABORATORY EQUIPMENT and (3) % loose-leaf lessons in
Radis, Communizations and Elsctronies, propared under the supervizion
of Dr. Lee DeFOREST, often called “the fatker of Hadio” *Learn by
ereing"—the Visual, home-movie way—was pioneered by DeFOREST'S
TRAINING'S founder, the Inte Dr. Herman A. DeVry, inventar of the
portable motion picture projector, ploeer 16 visual (motion pieture) édo-
eation and founder of the DeVRY CORPORATION, manufssiurens
of motion picture sound aod Electronie equipament.

DeFOREST'S effective Employment Berviee offers you a
practical way to make your start in Radio and Electronies,
gace you are trained, IE you are 17 or over, mail the
coupon below,

YOU USE
THIS AND OTHER EQUIPMENT . ..

DeFOREST'S TRAINING loans yeu n wide varisty of
Hadio parts and sub-assermblies for your use at home. You
wark oulscores of Radio circuits and Eleetronis exporimenta
quickly and easily—by means of DEFOREST'S unlque
“*hlock system." oa experiment with Light Beam T
TissI0n, Vil build nn Avistion Band Fndio B ver, Wirn=
leza Microphone, Code Pieture Bet, an intriguing *Electrie-
Eve” dovier— and many otker projecta. This gives you
valuable, practical experienss to round oot DeFOREST'S
exclusive 3-WAY THAINING METHOD,
TMPORTANT! Thesupply of these DeFOREST™S “hlock
system” Home-T ning Kits 15 limited, '|.'||--_',' will go to
thoss who enrall first.  You know Radio parts nre hard to
obtain, But opee you have them, you ean work ount the
theorien you've been studying snd netually g0 why and
how Radio works, Don'{ delayl Mail the eogpon TODAY]

Learn by Seeing
FASTER « EASIER

with the aid of
HOME MOVIES

Project dramatie, easy-to-learn-
from, action modion pietures right
in your own room. Learn radio
with the aid of DeFOREST'S ex-
clusive Home-Movie-Training

7 4 - method. Learningisfun ... mors
effective.  Military Bervices and

. Industry use films to speed train-

: ing. Don't wait! Get this kind

TRAINING, INC. , A | P DeboRERTE

CHICAGOQ,;
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'Learn this

Profitable
Profession £

i

IN 90 DAYS

AT HOME
Money-Making Career Open
to Men and Women, 18 to 50

Hundreds of men and women botwesn 18 and 50 make 210 to $20 in
a alagle day glving selentifle Bwedish Massage aml Hydro-Therapy
treatments. ‘There 1s big demand [rom doctors, hosplials, sani-
tarimms and elubs. Graduates earn large full Hme incomes from
thege or in private practies in their own offlees.  Oiherds make good
meapey foois bome treatments given in spare 1ime. Learn this In-
teresting, money-making professlon in ¥our pon bame, through our
= bome  study cowrse.  Same insiTuctors &8 Inooor
F-‘“Iillllllj' knuwniuwllbrul nrltir.\vnl.r .

ndeprendezee  and  prepare  for future  security
HﬂTﬁmH lay fox

gualifyin wir  Diploma.  Coursp  can
Charts

¥ou cam win

¥
ke completed in & 4o 4 mopths, Many earn
while they lesrn, Begin your [raining at onee.

Anatomy Charts & Booklet FREE

Enrall new anmdl wa will include, ot no exirn eost,
muny needed supplies. it vourself 1o belp meol
growlng demand for massage mow snd after the
war, Send the coupon at ence for camplete delails,
Anatomy Charts and 32-Page Mllustrated Beoklet,

FREE, poilpaid.
GEENE Gl S S SSEEEE S SN S TS T ES— S — — —
THE COLLEGE OF SWEDISH MASSAGE
Dept. 164, 100 East Ohie &t., Chicage I, 1linois
Pleags gend me FREE amid posipald, Anptomy Charts, 323-pape
Baoklet and complete detalls on Heme Training.

b T T ) L S e T T TR Y LI A

L T T

s Indusiry [a elamoring for
= = mote draft n_ for tha
ob ean"t start until plans are

! dr‘lm‘i‘i! II::II 1dings, nlrp]anra,T:‘nEln::.
= guns, tanks, bridges, oll start on t Faft=

ing board, so it's no womder that every good denftsman
has & fine job. Yes, more drofismen are needed NOW. Tha
pay is gnod and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to torn spare houra into moner, Be n denftaman,
the connesting link hetween o mechanic and an BRgineer,
Enjoy the wonderful opportunities for promotion that exist
now. No sxperience or urt_lq.ric talent is needed. Yau don't
have to leave your present job while learning, Use spare time,

S

American Schaol, Depl. DOV4S, Drexel Ave. al 56tk SL, Chicap 17, (0L

flentlemen: Bend me FREE Information covering apecial trnin-
inm’:l;hjorla :II:HH I higlow, Nee ohligntion on my pare.
o mE e esifin O Electrical Eagineer]

for Men and Women O Diesel Enninfﬂinn e

0O Cost Accounting for Mg, 0O High School Course
O Architectin and Building [ Plastics
O Auwtomaotive Englacering O Mechanical Englneering
O Business Management O Aviation o }'Endin
O Raliway Tralnimg O Shipbulldinas

Name.
Address

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Bafors you ars 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR BERVICES WANT ... THE KIND THEY
CANNOT DO WITHOUT . . . so you can AD-

VANCE RAPIDLY. Sipss 1920, Custise-Wrlght
Tach has beon spocializing in modem and pro-
gressive training for Aaronantical Enginesrs and
Master Aviation Mechanics, [No flying imwvalved.)
Write for full information- Includs nama. address
and date of birth, D-ptﬁ PM-1

CURTIES WRIGHT
TECHMICAL INSTITUTE

GRAND CENTRAL AIR TERMIMAL
Glendale [Los Angeles Co.) California

THIS TEWEE AVORLMIES AVINTCAN'D ®OST BUSTONGOESAED SCE OF AEEINROTICS

MAGCIC LIGQUID MAKES

PHOTOS ARREAR

On Scarfs, Ties, Stationery, Etc.
REeprncluess any soapshid on cfedl, Teadber, wond, poper,
Simply apply lbouid. Like mapie photo appesrm within 2
minutes in broad daviight, Harmles o pegative, Wan't
wisl o, Full colors incladed., Complete kit for 100 photos
only £1.20, Send ne meney. just name. Pay postman
5150 plos few conts posiapes on delivery, (Cansdo 81,50 =

money arcder ooly) Crder todays -
LEMMIg Co.  Depl 288, Meave Bldg.  Cincinnati 2, Ohia

LEAR N MACHINIST TRADE

TOOL & DIE MAKING
In completely equipped Shops. Alse short, spocial
Shop courses for  essentlal War jobs, Loarm amn
actual Shop work. For FREE BOOK, write Dep't PM-1.
ALLIED SCREW MACHINE CO. (Scheol Div.) 809 W. Lake, Chicago, il

RAW for MONEY

Y
BE AN ARTIST!

Trained Artists are Capable of
Earning %30, 550, 575 a week
Use Your Spare Tima to Prepare for a
Profitable Art Carcor]l COMMERCIAL ART,
DESIGNING and CARTOODNING—all in
ONE complete home study course. No pra-
vious Art sxperience Becessary—we teach
o atep by stop—huondreds have pr!'l'l'lh-l'
v our practical methad. TWO ART OUT-
FIT: FURNISHED. Full information in
eolorful, FREE BOOK, “Art for Pleasore &
Profit''—tells all nhoul our course, serv-
lom, what our il!r&ﬂll}l tes 5-1{—-&“'! COMmmers

clnl opportunitles for you in Art.

| |
WASHINGTON SCHOOL OF ART

I Studio 121 K, 1118 15th St MW, Wash. 5,0, C. I
I i | me your booklet aod full particulars about I
I -l R T ET 2 l
T RS PP TR S Rk T e AGE ]
J Mddress. .. cicasrisrmsssissssssnssnnnnsnsrssarrnnny = |
Joei..iia. i f v e State 1
e - o — - = -
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SEND FOR

CALENDAR u‘EP1 .

An attractive d-color
calendar with
International Time
Calculator will be
sent FREE on your
request il sccom-
panied by 1k i -
stamps of coin for [37 v,
which we will [+
send vou o War
Savings Stamp.

JANUARY, 1944

TG all its old friends and customers . . .
and to the rising gencration, too, Midwest Radio Corporation makes
this pledge: Once Victory has been won . . . once the needs of our
Armed Forces for radio and electronic instruments has been met and
production for civilian demands is approved . . . Midwest will again

| be back with its world-famous Factory-To-You plan for buying

highest quality radio and electronic equipment—at a saving up to 509

Watch MIDWEST RADIO . , . After Victory!

20A




Do you want

.. 1o go to College?
.. OF to enter a Profession?

Such af Adceoirniing, Archifeeticre, Niorsing, Dentistry,
eaching, Secial Work, Orleopathy, Reaufy Culire,
Oplometry, Embalming, Chiropody, Law, Mediclne, ofe)

.. or get an Office Position?

Ta get anywhers, you practieally MTUST Ninlsh High Echool
FIRST. You can complete our simpllied High School Course
in .EI-I-'.ﬂ..RI" tme nt home, na FAST ns your tme nod nbillties
permit. Equlvalent to resldent schiool work—prepares you far
mll“r.lg:v.l pre-professlonn]l  examinntions,  busioess,  industry,
mxra furnished. Diploma. Credit for H.8, subjecla
already com Eingle subjects If desired. Low toitlon, uw
terma. Ame l:a.'u.Ec chlmgcr eat, 18iT—endorased b
echool education NOW. Write l:lu\‘l'!

High School Course
A L1 [0 _Many Finish in 2 Years

=.u-i:-| Schoel, Dlpt.H"-E, Drexel Ave. at Bith 5t Chicage 37, L
1) LT © il me s AINTOTIILLEIDDN COVET Lislos
] L] 1 Eandl FREE inf tl Ingg &l traln-
. ing In subjects checked below. No obllgation o my part.
1 High School Coarse 0 THesel Enginearing
O t Accounting for O Drrafting o S1gm
B Cost A ing for M. Drafting und Desig
| O Architectore mnd Buildi nn for mon & women
B O Automotive Engineering O Flastics
B [ Businces Manngement O Private Secrétary
B O Electrical Engincering ) Mechanical Engineering
U Elec. and Gas Refrigeration [ Aviation O Radio
B 1 d Gias Refri o Aviati Hadi
0 Adr Conditioning 0 Salesmanship
= U Rallway Training |_‘,| Shipbuilding
]
B Nanme. . ... . iias .
[ |
T e e e S U T (P o P R e I

Every aoporator
mnd mechanio
nesds ATDELS
AUTO GUIDE,
This ook Baves
time, money anid
worty, Highlyen=
doraed, It pre-
BEnls the whaola
Eubjest of aubo
mechanfes;
1=—Has|p

perine] pled
I—Consiructlon
3—{perntion
§—Bervicn
5—HRuopalr
Huonidy Slze
Ea=ily
understood,

NEW I-'I.I.IID DRIVE, mnuuc SHIFT
AND DIESEL ENGINES FULLY COVERED

Ower 1500 m;nn—mu fllustrations showing instde views of
maodern cars, trucks and buses with jnatrustions for all servioe joba,

L]
4CDHF‘LEI'E ] I"I“' 0HI.Y Sl. ﬁ HUHTH -'l:-'
ﬂl.lllﬂ.hi;nhlishnrhlm 'A‘n-t 2355 $t. Hﬂr York

ASK T SEE I'I'I—Tn l‘.lﬂfr‘l‘hh Mlll‘ll-l'llﬂl for Yourssil Simpiy

welll send
mﬁl n T ﬂlfli":‘l.n remit $1 mni!h'#l'lﬂﬂlﬁﬁ ol H H Other=
ETIE o o o o i o o e e o e e  m
AMNEE = - c cmmmmmmm = -——————————- -
DEEUPEEON « - - e cmmm e ———————— o
Employed by -  cccsmmrr—e s sE T ——— = FM

Sl.l:y iton sow Tt i Pﬂpn!n!ﬂr Meshanical

SUPER .JU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how Y OU can be r]‘lnp:r.nn:n

Lick brutes rwice your size wrih omly
your bave bands, even when they are
armed, Thi »lu,m’l..rFulﬁgill.ln;, sysiem
1% 1:r.||1|_||:|.'\ thy EIFH;:LM [uil dun [ 4

need ox-like muscles — it's hrains
easy self - study
course at amazing low price. Frec-trial
offer and money-back guarantee. Hurryl Write today for FREE
321 5. Wabash, Depr. A-502, Chicago

urpee’s

lhp.l mmlntlI Nt.-w,

DETAILS. Nelson Cu-

GETABI.ES

£ & of Burpoe alltst--ﬂi"ﬂtrsmniﬂ

Lettuce, Bast, Radish s
ie-Plit_of gireda

¢Trm-ln—:. ;
i watpaid for
3;.,.-- INe—mid I:4I||.'r:'r'*.:-'lzi‘!n'1
Burnee's Seed Catolog Freé,
. ATLEE BURPEE CO.
Philade'lphl-a 3, Pa. Clintan,

ar

WITH THE

ARKOGRAF

ER'&T[CT YOUR TOOLS FROM THEFT

- .-:F\:\.\"
— H )
< [ B |

A'I' HOME?

photodamd minlntarea
i
l"!'ll.ll'lll ncd I'I{'I"dl‘"| F sk

]
:Iﬂ..m-p [ J.I\n_lu e :-mlzireuent.l
HATIONAL ART SCHDOL
1316 Michigan ﬂ.l.u_ Boot. 135]

|CHEMI5TRY CATALDG 7,000 ITEMS
e .,I. 8T ﬂn.l'}"

...... 25{

rita lesday.
i, Poctlans 15, 0,

{erienlliig Al
REOGRAF PER

=

Chicapn

1.r.|l.Hr_|. i.l.il-ﬂ.'r r_hrﬂl-.ﬂ.u\'
1214 Maitls F-nlll il B, Cllengs, L

PI.AYS | n ow. FLTEWAON & COMFANY

1997 Midgs Awe. Evanaien, 1k

Write for
FREE BOOK

PUT THIS OTTAWA to work for you.
X HHHI MONEYI Wood is 1anlhIn

10 men. Easily
eeg—and sawa
G-bp. engine for
!‘-\AW 10 'ui 20 - 5
CORDS A DAY m"ﬁ'.:::’.‘ O ttas, Wit

BE A MASTER WGRI{MAN

CHECK YOUR SEI.'EETIOHE-—-EEHT POSTPAID
5 FOR 31.00 9 FOR $1.50 25¢ EACH

AMERICAN INDUSTRIAL PUBLISHERS
Dept. FM, Fairmount-Gedar Bldg,, Cleveland, |
:-'un VICTORY |

Hease ool e,  postpald, the TRAINING
pamphicis 1 have checked.
'Eruuenlu, Technigque [0 Contour Milling |: II|r|I|u|I||!{ Tl ]
L5 Deeillin cehnigue Technigue 1l echadgus |

L
O Inspectlon Technigue O P:ml-rr:m <1 Shap= o Thread Girimding
oT |lr|||||1. 'I“-:-.Iml ;.ul. '.hhhru e e b I
r O B Be for 1.
ul:ilm-s tlu.'-uld. l..t' q'.'m'i.'l'ujly wnprll-ll.'l-:l

iCoin oz |
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® GET READY FOR YOUR
OPPORTUNITY...IT'SHERE!
Radio technical men are needed
everywhere ; afield in action, and
at home in industry! Trained

men are needed in the Army,
Navy, and Air and Signal Corps, Gov-
ernment Defense Service and Civilian
fields. Now, in answer to repeated de-
mands for Trained Radio Technicians.

SHOP METHOD
HOME TRAINING

National Schools has extended its
famous Shop Methods so you can gualify right
at home. You ean gquickly prepare to be of
greatest gervice to your eountry and yourself.
Yes, right at home, in your spare time.

GET OM THE TECHHICAL FRONT
l._fui-:[ur: tr:n_ui::i:ng fncllitlen give you
Himne Treinlng baged on Resident
School  Hhop  principles——methods
not avallable from any othor sourco,
to our knowledge, You'll be
mmuzed when you receive sur Froo
Lasson and full details. MAIL THE
COUPON TODAY!

RADIO EQUIPMENT
IMCLUDED

Yaou recolve modern
vxperimental mp-
paratun.

NATIONA[ SCHOOLS

Les Angeles
California

[STABLISHED
1903

ELECTRONICS—TELEVISION

More than 50,000,000 Radios in use.

More Lhan ever before, becnnse of the ahort |,II
of new equipment, they must be serviced. Uve

E&00 Broadeasting Studics employ trained Hadic
Technicinns., Electronies, n whele new induatry,
based on Radio principles, is growing st an COMMAND ANY OF THESE
amazing pace. Television, too, will soon meed f:ﬁ-“;'g'v,ﬁ::'ﬁ*:;“—;
its own corpa of trained men. Get Ready NOW. groltlosting, Studle Tech:
Here 3 yvour opportunity to pet into & per- mician, Televisiaon Toechri-

: lan, Awlation Radia, Shi
manent field of fascinating and profitable em- g G O R A

ployment. facturer, Industrial Sound

For 3% years National Schools has trained ambitious
men for Top Pay trades. Squarely behind your Home Training
are the modern, completely-equipped Tralring Shops of Noticnal
Schools where we develop and PEOVE EVEFY Shap MMEud Assignment
sent to you, Every phose of your trainiog is pecaonally superviged by
mh establizled ]‘I.U.'ﬂil} af practical, eaperienced instructors and l-‘l-'ll-'.l

neers. They have developed progressive methods of training you in
your vwn home, based on aotual shop practioe. Unigue tralning focili-
them grive you Home Training based on Resilent Bchool Shop pr|||r||lllt~--
meihands nl Svalinbile froos sy obher saucce, bie oue Eeowledze.

amazed when ¥oi necelve our Complimentary Lessan and fill ild'l-llll-

KEEP PRESENT JOB WHILE LEARNING

Regurdiess of previous educntion or s you enn Train for Radio, Cont
FOUT present join.  Earm while you e 1 subiject o BMilitary Servi
the mare LNpoTant that yais get e

FREE
LESSON

& OPFORTUNITY BODK

Mail Coupon for new {On-
|'!DF'I.1.LTI.| Hook wiich pives
ull dewnils about the bag
future  of  Rawllo Eler
tromics and Television, and
hoaw you code gualiiv. Also
Fror Losson 10 demons
sirale W% ENRF 0L CAlk

learn, Mo obiligation, I . HAME AGE

Maorionol Schools, DIF‘T 1-FM {Mail fn envelops or I

4000 5o. Figueroa, Los Angeles, Calif. P9ife on penny postal) |
#ail me FREE, withaul sbligation, ans Lewen ond Opperiundy

Book, with full details about how | CAN become o RADID Technicion.

JANUARY, 1044 J1A



o
TRAIN NOW IN LEISURE TIME
BY NEW HOME STUDY METHOD

Mow 15 the time to prepare for Eszentlal War Work
and & Brilliant Peacetime Carcer in Aviatlon. Ryan's
tested methods of instruction will train you thoroughly
—vel gulckly, in spare time. No higher education or ex-
perience necessary. A complete Aeronhutical Drafting
outfit is included with your training, at no extra cost.

LIFETIME CAREER AT BIGGER PAY

The aircraflt Industey nesds Draftsmen and Engineers
Now and for the Big Tomorrow In Aviation.
Meon who today hold ordinary routine jobs will

be Important fgures in the aircraft plants to-
morrow,. Prepare yourself now, Scend coupon
for Free book entitled “New Horizons of Ope-
portunity.” Teo save time send air mail
- ..
Ryan Aeronautical Institute,
421 Lindbergh Field, San Diego, California,
Gentlemen:
Please send me your FREE 24-page book, “"NEW HORI-
ZONS OF OPPORTUNITY." and full information on
R. AL, Including cost of training, and job opportunities.

Age

FOR EXAMINATION

ELECTRICITY
INCLUDING RADIO
AND REFRIGERATION

Interesced  In Electricity. BEW
down o dnte willy

Here's nt news for any

!bu: -mt tion of Applied Electricity bhrought rght
EW Elecirical sabjocis fully covered, including Elecisical Blue Price

Neading. 10 B Volumes and afl shipped FREE fof otaminstion.

-1 BI1G FIELD! Big Demand!

Bfen whao u::dmgpud oloctrickiy
For Boglnmors BIE Pﬂyl nre urgently needed in thols
and Exparts trien, lanes,

snnds of 'War Prodaction Induk-
0 peges machine 8

shio II|.':|.||I-L|IJJ1-|::'1 EIITI'II pl-r&-.
o ractically overy industry de-
-‘hlJ:I'IEETL'JI ol peEnds  an I|I|I1|.'I cily and Fan whe know this
“]'-Illﬂ:ll.lﬂsm-—ﬂm subrjert make big money, Flessand, Cascinating
makl camplele
work of |ix kina

books. Sewd eoupon for o set for
W have sver pulle
lNEhed.  Dynamds,

amination did see for vourseld,
motors, POWEer

SEHU A year's consuliing privileges
BLEEmA, WiHnE with our engineers now glven
raion. fverrtnine | [N QW
ctricm N

to nll TRivers of this Famsies
Cyelopedin af Elecirfcity.

od fo any AMERICAN TECHMICAL SOCIETY

fdurstamdl Wacational Publishers pince 1808

FREE -

Amefican Technical Socicty, Dept. E119, Drexel at S&ih Si., Chicega 37
Bl for 10 doya' free use, 10 wolume set of New 18th Edition,
Applicd Ele r|r||l||:l|.| Inehuding a certifieats entitling me 1o consulting
alrl\.lluu_w for ome wenr. 1 will poy the dellvery charges anly on thi
ke wish § moy retuen them in 10 diye amll owe you mothes
ing, Mt 11' I kecep them, T will send 33,00 afer 10 days, then
£3.00 & month wilil the tosl price of only SEE.50 Is pald

BMAME. ...oivvnivadanannaa
ADDRESS. ss s nnsnamranssnarraanentrbirboartatianarnns

L e L R e raeetalels . o of - F

Fleane nttach letter miating ape, necupntlon ond name ond oddress of
employer ond give ol least one business mon os seference.  Men in
gervice, nlso please give home sddsess.

32A

work, epsy 1o lepmn and doj learn with these |

PLUMBERS NEEDED

This practicul boeak ahews yoa how
iy Foue S | |IIII'|| situpr amel nkhke i
r up  exprn

I

FRED'K J. DRAKE & CoO.
Dopt. PM-1, 600 W. Vam Buren 5L,
Ghacago, 101

Orake books sold by ofl lesding bosksallers

Pﬂ\\'EIIFIJL VISION — LONG RANGE

6— PﬂWEH TELESBIIFE 52.45

Ferfeet for sy
i

= = prodies
iy Is0 eErRiled N .1k bieaf i Binocklpes,

\Fvuj:uu Tolascope Co., TTED 5 Hnl!trd. Diept. B-508, Chicago

Inventions Wanted
Pdtented or Unpatented

an:nl'.itfn.a can now be aafely sold without patent-
ing expense. If oo bave & practical, useful idea
for sale, either unpatented or patented, writa
Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

HI}D

Tiayntas] to

Railrpads=—Aircrnft—Racers

- MODEL Ehlu Modole—S5hap I"rn'llr;c

MACHINIST WHHTEII

Wha ||'|J\,|| lithes @i home of smill ghapz far War Con-
i . Mill and Shaper Work.,

o

SﬂUTHEHH PRODUCTS, IHI}EI:-'ENUEHCE 10, MISSOURI

PINS 55'" RINGS*I=

For your class or club. Owver
100 designs. Finest quality.
Wrile Lﬂ-l. Malal Arls o

Rocheatar, B, Y,
FIBRE ARMS AND LEGS'S

Light, eorrectly fitted, strong and com-
fortahbe, Natural on-.-arnm-.-.

Brneces for all erltics
Heientifio design. Fair Termas,
BUCHSTEIN-MEDCALF ﬂ-ll.'! 3rrl Av, 5.. Minneaxpalis, Mlnﬂ.

7310 SHAVES FROM 1 BLADE

AMAZING NEW
'BI.I.DE SHARPENER

|-'I"I T for :l.'ll makes of
2 i

Has

st yoars. Makes bdes|

w:-| tuciny, I
sEN0 OwONEn 5
] ¥E AN w
Emooth, velvel smves you ::t mturn Ehﬁﬁn wa'll paturm
your doltar. Hurrp—order today. MY
B20 Morth Michigan Avenue, nupL sul.. o IHinois
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AT HOME " &ANIMALS aﬁ“@

THAT WAS A ﬁREhT)rJ' THAT'S JUsT 'l.|b.||'|-i.tt.T~‘.|~| WELL, | SEE YOU REALLY ARE TAKING UP

HUNTING TRIE, BILL, "WE BEEM THIMKIMG— TAXIDERMY IN EARMEST, BILL.

ALL THE DUCKs W JiM, ' Gmw.'- 'r-::- wan'E

E (iAo MOUNT BIRDS

I'I'I
WANT. BUT IT SEEMS || TO THE NORTHW! A THAT'S RICHT, JIM—AND |'VE NEVER 0
- A SHAME TO THROW 4| SCHOOL oF mm!ﬂm‘ HAD 50 MUCH FUN 1N MY LIFE. I'VE 3
AR 'n-ui a.murmm.,i_ AND SEE IF | CAN'T || ACTUALLY DOUBLED THE FLEASURE | -
LEARHN TO MOUNT || GET FROM MY HUNTING AND REALLY W
| = MY BEST || HAVE SOMETHING TD SHOW FOR I1T. -4
| TR 1 TROPHIES. || COME IM THE
y HOUSE AND . e
VLL SHOW / l
YOU SOME
\x‘ OF MY “
m
. | )
B . A n
I'VE SOLD MANY Boow- EMDS, { i HAREY MOT A BIT, AFTER YOU GET THE HAME OF [ #]
LAMPS ASHTRAYS, PIBE RACKS, M. WHY JIM, TO ME TAXIDERMY IS THE GRAND- PP
AMND f-d oM TD MRTS-ME.N FﬂR o EST HOBRY IN THE WORLD. I'VE MADE &% HIGH
THEIR DEMNS — I'VE LEARMED - AS 75 PER MONTH I MY SPARE TIME, MOUNTING “’
TD TAN FURS FOR CABS, SCARFS | 3 TROPHIES FOR HUNTERS. WHY DONT YOU
AND RUGS, AND —BEST OF ALL— TAKE IT UPY ——
INSTEAD OF THROWING AWAY THOLE b 7
COW-HIDES, | TAN THEM 1NTO LEATHER, Pl | THAT ADDRESS? | HAD NO
. mn BELTS, HARMESS AND STRAPS, _ o IDEA WHAT I'VE BEEN MISSING,

BUT "WASH'T
‘I’M[DERE":?

LEARN, mu._?

-y
o
o
>
«
=
%

— hs i d T £
AmazingPleasuremProﬁtsmmArt o
" YOU LEARN IT EASILY, QUICKLY, BY MAIL IN SPARE TIME [T

%
m
<
r-
.“
o
m
m
@
o
o
x

Men, boys, women,—Stndy Taxidermy. Taunght by Experts.
ALL SECRETS revealed. It will amaze and delight youn.

Hunters — Fisherman Wild Game Not Needed

Save vour game trophies. They are  You can use common animals ard

Valuable. Mount them for home and  bicds: saslrols rabbits, litle ehickag pov,
I
den, Have n Museum. Win fame fll!l‘rl in homan and humoroas groops. Heal

a5 a Taxidermist. Make undreamed- r....! und profitable, teo, This i known os
of money in spare time . . . You learn  Craft and Movelty taddermy: it's included in our

to mount (stofll) erpertly, Birds, Ani- ﬂ‘;‘:‘{,};:r“-*”“‘m'ﬂl Writs Lhe school

malp, Flah, Game-Heads, jost [ke life,
That ls Taxidermy, ¥ou can be s Taxi- Is Tax table?
dermist. Wil you? Surely you are inter-  Wobsllovathat NOOTHER BUSINESS offerd

b lur 1 Pofits, M s
eated. Mall Coupen right now forthe eston- e o 'i%-a'ﬁ‘n':.“n-'a?‘ﬁ'.‘,., HEA uh"'!'xu: LOHE,

1,.hin“| Fraa Baok. Es T‘.Eltmuw%b,‘ummum for IIH'III.'H 1H-

Our Students Succeed

Thia odd relisble sahoal has dontes] 250 000
Etndents with oniform mtisfaction. 1f we have

taught this VAST number, you MUBT agren  lesthers: slac furs witly the Eair
that weean tench YOL also, ﬁ‘\fnm-rrmﬂ:h i g e Bt Bt
FPRIDE our sueceas In tenching this vast num- MY uun.u-,-‘um.m.f for aihe
ber. Wa KNOW you will be deliy hEed, Ha § e e roi

'lﬁirﬂﬁ‘f FORFREE BOOK, _Bosi tell Bend eonpon

Mail Coupon FREE BOOK?

Elr & postenrd will do. Mo obligation et 3371 {' ',.':,’“m";.'“:',‘l,' L ot

maha, Meb,
Eaur .f'" Tne besatiful Book, Sund me yuus fren isuatealod buok, © How
w:ll hundredaof entrancing Plotures ’IU Mount Game'' Also tell me hiw | ms
is Fres. Do not miss this wonderfol learp thils Fasrinatiog srt essily aod guickly by

Learn Tanning
Tan fne harness, mole ard chroma

BEND COUPON

rtunity to obtain the marveloos amalk, Buubligntha. 5lade Fuus g,
i - and valuabie book, FREE and POST=
PAID. Wrlte today, State your Age. 0 e e e nmrsmrnsmn s ma s mnas e e
J MORTHWESTERN SCHOOL OF TAXIDERMY
3371 Elwood Bldg., Omahs, Neb. wes
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vidual beoths,

7% HOBART SCHO

OF ARC WELDING
HOoOBART

A NOM-PROFIT INSTITUTION backed by a
leng-time leader in the welding lield. Indi-
machines and instruction.
! Cosis you enly for materials used. Troin
now for this highly essential war
OL work and a promising huture.

HOBART BROTHERS COMPANY
 Box M-141

“Ome of The Worlad's Largest Buiiders of Arc Weélding Eguipment”

® Len
ing. off ere of the ceunbiy's finesl
trode schoole Fully equipped o
rain you o poss tesis lor pralitabls
wear pland jobe,

e practical wey, by de-

TROY, OHIO

STUDY AT HOME

With A Chartered Educational Institution

Courses in ENGINCERING: Electrical, Clvil, Mechanlcal, Drafting,
Architecturnl, Steam, Aeronaotical, Hadie, Structural, Aflining, In-
dustrial, leh\* L ]J1_ trodawm, Al: :rlnn. l'_lum R

Courses in ARTS AND SCIENCES: Plnllnarc-rh:n Edueatlon: Letters;
Public Health: Medlcal Jorisprudence; Psyechologr: Sociologr;
Chemistry; Geology; Pol. Science; Theology: Law:

Physios; N
Commerce; Aceounting; M l.tll.l.rn:l.n'a'. Etatistics;

Husiness mnd
Agricullire,
McKinley-Resasvelt Incorparated, 4810-UE, Sheridan Rosd, Ehicage, 46

MOTORISTS Wanted/

TO MAKE THIS UN/QUE

GAS SAVING TEST

Will you permit us to send you at our risk
il the Vaen-matic, adeviee which autoownera
here are praising? Inatall it on your
el it st our Fisk, Unless it trimadollors off
-gn-urmm hilks by gaving vp to 50 9% on gasaline t'n'-ﬂ-
pumpton, glves more power, ﬁlmr:hr wl:h%
fnster neceleration, the tegt will cost yon pothing.
\# utomatic Suﬂ-;:hurn‘? Il:rmmpln
acg-matie fa enfire tes af
t'rmnu ercha prinmplvu ¥ aatemat I!'H-M
ing of extrasxypen, drawn free from the
ﬂ.ﬂ":,'-".i:.f""’" tha h»zlal_lr;-:\f ll:;;ur:lnlrﬁmm It iu
tha ::r.rhtt tiza, m’lﬁn: snl ;I.nln; [ anim-d
|,’.|H.il'.l1hdﬁhi
Padniags

M ABENTS 225 A7

Fﬂal‘ I'N'l'lﬂEﬂl-ll:“ﬂ. l_i!_-!ﬂeri 8 a eplendid oppartunity !u:g l.'umﬂulu.‘l

BA p‘mﬁtl, VT prospest
fwmwﬂlnwﬁﬁﬁfm poh SRR pet FouTe

'.rh "J'ltl.r—m:tlt Co., TE1T7-870 W. State Street, Wauwatosa, 'WI:.

LEARN w2<inc CARTOONING

IN SPARE TIME — by Easy Picture Chart Method
Barma b1r|||lllll1nl '|I!e1.1|e1d that s helned |'r|:|.|11. creator of
L !‘I:" rtorFreekies,'t T 0uL Our AR T
:I1|1': Winkle, ™ H.I.F far Fellera,"™ “‘Sirange _ﬁn L Soemis,""
CThe Ned t.hm- and many others. Earm while learm-
g, Bemsl 10c for Picture Chart (1o fest your ability)
mnd Tull deisils, {Slaie aEe.

THE LANDON SCHOOL, 4401 Natiosal Bidg. Cleveland 16, nmdm

BTUDY AT HOME Tor PEREONAL BUCCEESS and
LAROER EARNINGE, 31 years sipert instrue-
tinm—over 106 0K students emrolled. LI B, =]
awnrded. All texta furnighed, Ensy payiments, Send
ler FIREE BOOK— "Law nnd Executive Guidenee. '
AMERICAN ['.I'.TI.'HSIIIH SCHOOL OF LAW
Dept. 37-M East Huron 8t Chicagae, 1IN,

ronstrociedof nle
wasaed 1n ll|n||-'mud
il juait Fr
lll,"wlm

.-L
]

OR A SWELL CADGET?

Let's get together—our Engimeering and Production
Stalf asd owt Unlisated Finanting will dﬂthp asd
promole your brain-chald for P. W. P, and arrange
fer patent. You are fully proteched—Specializing in
Plastics. Elestremics, Metal or Wood Wrte Todsy.
ADDRESS DEPT.(T) BOX 2745, KANSAS CITY,MO.
ENGINEERING, I'!mnd.['nﬂlng Ser\'
I-l.‘|n.E Electronics, Aviation, Marine
olice Radio taught '[||"ru|,|k'|||r.

RA D l o 45 w-w ka' l'.rl ineering course squiv=

alent to 3 years" -m:!llez\e radio work ol established 1574;
all wapenses low. Co-educational, (.,atlllu# I,

Dodge Inshtute, Dept. D, Valparafiso, Ind.

BRUSH PLATING OUTFITS

- for autoparis, reflactors, faucets, bicyclas, .
Mo fanks necessary. Freas paﬂl:ular:
GUNMETAL CO., AVE. M, DECATU

PATENT YO

SEND FOR FREE BOD K -
£f

ILLINDIS

n.nq.png ¥

I'uulmrrﬁ Blidg.. Depd, 14-A ahinghes, [ G

A'rnn's

AND TRADE MARKS ;
C.ASNOWECO.

’L’.'_fl".r.lrd' F'.rn-n.-r LK} ._\.'r.ll-:'f .'\.-'i-
Weite fer Free Boak and “Certification of lnwentioa™ farm
42? SHOW BUILDING, WASHINGTON 1, D. €.

ATENTS Protect Your Idea: p,

securing FREE my “PROOF
OF INVENTION" folder. Exceptionel Personal
Service, Excellent References. Established 1906,

E. E. VROOMAMN, 871 Woodward Bidg., WASH., D

| Itoerné

Delays afe dangerous and may be very
costly. My personal service assures
prompt actlon, atrick cofnfidence, and &
minimum of expense.

Fou & copy of my
1 suzgest that you

2-page booklet. Or, 11
you prefef to Fead my bookley firet
the stached coupon at once.

promptly &8 Lo !mjputen‘tamuty and lu!d | L. F Rﬂﬂdﬂlﬂh 802-0 Columbian Blidg.,

Washingten, D. C.

Flease pend me at onee, free of charge. :rour 73

I will als and - Reoord of Iaventon™ form

pend me a model of drawing, or skéteh gend my * Record of Inventlon™ o | pace booklet

and deseription of your Inventlon, and (Ower 40 years experience a8 o Heglstered

§$5.00, I will make 5 seacch and report tent Attorney.) 'r R o e L e e e L Pl
A PERSONAL CONFIDENTIAL PATENT SERVICE— [ ponemritn o

J4A
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AUTO REPAIR * REFRIGERATION » WELDING « AIRCRAFT
SHEET METAL WORK » ELECTRICITY =« CARBURETORS

SEND NO MONEY: We Ship Anywhere in U. 5. and
Refund Deposit Paid Postman if Not Satisfactory.

Here is the HELP YOU NEED . .

Now and After the War!

w8 ol patriotie service fn Ameriea’s vasg

ner Joh petition in

ol

IO e AT

AW (0
t hoolk

Ty o

REFRIGERATION

Wo mew refrigerators  belog
maule, None for years: Milllona

must be kept going: Ownera

will pay big for competent

BREVECE, Gat MODEBRN
WTRIC REFRIGE

T OWM BErv=
book will
oy anywherne,

help you make

MODERN WELDING =

Juat publisahed.

o Newest book on mll
types of welding
and hent treat-

mant of metals. By
Althousse nnd Turn-
qulat, recognized
as lending special-
ists in training men
for production
johs. Covers ev-
erything you meed

430 Pages
277 s,

Practical {5 know, Prepars
and Mon-  for best pay jobs.
Technical Prico §4.00,

DYKE'S CARBURETOR BOOK

The stamsdsed gulde for & Eenecstion, New
wdidlon  covers  engine Dwme-up, bbb,
corFlvereiion, fieel pliasp, vilves, #le,
pages. 540 dilusirationg, 53,040,

AUTO BODY AND FENDER REPAIR

Owmers will spend big money (o keep cars looking new becsuse fow
new pars availalle. This Gook I8 0 practicsl moncy-nnking guide, ideal
¥ man who wints & share af the milliona fo he

for shom owiktis and eve

17 Diograms in & and
8 colors, 408 pictures

Big—Almost 1000 Pages

millHon copies
of 232 editions
af Tyke's feave
bueen =old.
Gives  specils
cations of oid
and mEwor
Cars,

Bew End oditlon of this famous Dol by
4. W Johnaon, bMaterials Division, Weight
Fileld. The stthoritative aod proctical
ook on Alrplane welding aod malerials
brought right up to dote. 420 pagres. 103
plctures. &3.00.

sl ga i the work, you
wier Bwlore,
COVETS &

FopsakE,

i fuisErEnL

wftar

Mew Printing MNHow *
Ready!

- World's Greatest

.
'S AUTOBOOK
il  NEW 20TH EDITION

s g
Pngy HNew Material on Trans-
" missions, Trucks, Troc-
gty v : w tors, Diesels, Aircraft

and Auto Engines

AIRPLAHE wELD[NG Over n  half Mow with millions of cars nesling

FenalFs and Ls0usnimis of men meeds
noed Ll
famais VEE Aulbs Besk moee thim
Braned new ZiHh Feli-
el ples, constree-

i DERLEE ™.
rouhles and rensedies of all ears
World's blgzest book valuo 86,00,

waHr

your if you prepace

- GF!E D | KE 5
o ‘o'

ELECTRICAL WIRING

Complete practical instrection on every
phase of louse wirlng o ooe handy wvisi-
ik, Chvess further thon most books od anc 'nfumu‘f h“‘ I‘B'
sl jeet, Hand-look siyle, Glves Natlomal
Elevirie Code. 400 nages,

GOD ilusirations, §id. 530

Send books . clecked, C.0.D. I will poy postman,

Thiz big book, a complete aute library in
poges—a600 illus=
trations and diograms—weighs & pounds

SEND NO AMONEY ! Mail Coupon

GOODHEART-WILLCOX C0., 2007 5.Michigan Ave., Chicage 16,111,
plus fow cents

spent in keeping old cars looking new. Auts Body sed Fepder Hepalrs chinrged. If any book &% nof satisfaciory I will relurn ln 5 days
ﬁma';nx -'II:-‘a-J IIIPH'[!. allu-: i“lufig'uul."" and you will refund money pald you.
T T RN Pl T it et Pk Rl it e O Gas & Electric Refrigora- O Sheot Metal Layowt, .., §3.00
— ple language, Price 83,00, i fﬂl}l-l!l:;.ﬂ niaiaE T e 53'3: ; Elfl:.:l' bén-uat lfﬂlr'.g ".:E_;g
= ing . a i yhe's Carbureior Book. 3.
| [l Dyke"s Auls Bosk, , 5.00 0 Eody and Fender Repair 53.00
| ons| SHEET METALLAYOUT Bttt - 1888 0 Ry havuie
1§ s LAFIEDR BT Makes sheet metnl Inyout work 8o Rimple 4 Alrplane Walding . .. . 53,50 E' 3:.'3,':'"‘: 4 """ 5’:“;3
! think anyoma cam-loar,  Thouasnds of med. oo o o o o 0 e e e ke TR e A -
badly feeded foF this big-pay work now, If remelitanes sccompanies order we will pay all postage charges

e

SHEET METAL LAYOL
L1 TEn I ET S
work, 1438

Even meoes afior
Inatmetor and Fol anla [he aaaiest, ol
HMying part of all sheet metal
mlxd worked pat imo draowimgs

the war, Gel this new Unler SHMmE POLUrn privilege,
s

K T
TR o S o BB o T
EDDDHHHT-'""-U: DI I:u-q |HE.,IHH' S,H'ﬂﬁﬂllﬂ..ﬁlﬁmﬂilll, R 0 e W o B T e 0 o i S B B {2277 1T
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WORLDS
BEST

WANT AD
MEDIUM

ward, each Imsertion, minimum 10 words,
yable In advince
Ta be inse

& wnder proper classifieastion
in February Il:ne copy should be in our of-
fice December Eih

Adverlisemenis In this secilon, 15 cenis per

Popular Mechanies Mogarine, 200 E. Oniarie 84, Chien {

Dear Mr, Johnson: Let me state with all sincerity thai [ ronsider your maga-
Elne the hest of all, | have tried all the other poblications similar to vours 'lri.tl‘l
o result of mothing plus. T may inlerest you 1o Ehew (hal every lenm word ad
1 rum al §1.50 per insertion actually brings in & profit of from 512.00 lo §15.00,
I think that 1 woeld be crazy io stop adverfising in Fopular Mechanics. it's tops

February isaue on sale Jlnunrg =i im my opinion based on proven resulls. You may tl!u: this letler in wny way you
Fopular Mechanies Magazine, 300 East On- desire. Wilth all best wishes, T am cordinlly yours, Eddie Edwards,
tario Street, Chicago, Illiuuh tﬂ'm:'nni Ietter om file in our office) Magic Key Method

MJTD!IGNI.EB—HI]JGEI C.I.RB-

EXTREMELY ﬂdmplz method of high
Tate batte 10 to 160 amperes,
Gnrage o mihle
from materia
$2.00. Earl C:Jj.ﬂurd a6
nkland. Calif.

1643 IGHITION Bupercharger
Fast il-'l.'rl.|l1i' mileage, pen,
Mfg, Co., B0 John St., New York.

nmw Cir batteries Imexpensively. In-
structions §1.00. Fopular Service, Racine,

Wisconsin,
OBILE Racing bock. Afth lldl:-
well illostrated. Instructions

Almple
Oth B,
$3.50,
Sales

miﬂnum Hondster rucing,
$1.00 postpaid, §1.15 C.0.0, H-lfl'
47, Muedisonville, Cincinnati,

PROPESSIONAL Midgsl racers, motor-
lmtm mlmtm Parts, p!nm Hand-

&0 [liustrations, plane—I0e.
B n e Lotawrn o oludn. Olo:
AUTO SUPFLIES AND EQUIPMENT

WHIRLGAE Turhinator, $3. gives cy-
clonde, vaporizing whirl to earburetor mix-
ture entering motor, thercby permitting
ecerburetor rendjusiment for economle mo-
tor operatlon. Wrench installs 16 minutu
Give auto make, year. If not surprisingly

leased return for Immediate refund. Jahn
Hanley, 5718 Lorsine, Detroit 8, Mich.

CLYMER Chromed sputlj ht for muto-

moblles. mulm'vcrnlu tinlers, trig-
ger switeh, El;l€ wn.r ]:u'l'!!l“fl.li off

uce L—

6-8 bi.
%ﬁr ﬂh.rn!rlulc Ill'l.f.'ut a'l.umi'qum pd.n
] A 5200 each ﬂll'lInrnlB.
cumhﬂmttuu ut dual muﬂm V=8 nnd
ltllrl:u.r;‘2 ELVES mullmr brnutifu] dl‘;F

complete, Clymers,
Pieo, Los HDEB:!- 6. Cﬂ.m

overseas for I'D'lll
age manual *gunes-

iiEw Medel electric welder 110 wolt

Hmruyele hm‘l;—jﬂ e -de; will weld all metals: easy to

Anciwers'” complete servied infor- (TE T !'I.Llf directions, Complet: with power
matlon Harle diars, Hendersons, | unit, flame and metalllc arc attachments.
Benl!lmlm i ars I.n-t:ludl war modols, | corbons, Suxes, rods, mosk; all for $19.046
%110, "Motore Wo h.g: $1.60. | Used by the navy. Marvel Electro Welder
"“Two-Stroke mr:yt [ "Hig= | MIg. Co., 103-MF Center St New York
el FromeltgHioy S ouwe | G =
moblic Lac 5 EITL i ARC Welder. Bulld rsell for Jess
cle Mechanics and ed Tuning, 435 | than 81,00, Materials l!EJ.wLu.hh Complete
pages, care Americun, English motoreycles | plan $1.00. International, 6347 Farnell

with drawings, upeﬂnuuum o. 8.
.I'lrmu;r Jeep, German war motorcycles §3.00.
I poatpatd m_rnu:ﬂ., 2125 'W. Plco, Laos
Agglu 6, Calif.
THE Idenl Christmas
cliats. Bend him the book. “Modern Mo-
torcycla Mechanies,' 435 pages, 200 {llks-
tmtlun.t. the most up-to-date and complete
motorcycles ever Issued, $2.50
Eoutpnld.. Hicholson Brothers, Saskatoon,

Avenue, Chicago, IlL

WELDING, Cutting, nln:rnﬂ welding
m]duwdergut equipmen Elr.trt:r AEE
walders uperior  OXy- mmn
Hamilton. Oh?;. :
BLIGI-ITL? '.'.l'-sl:d nre welders, Hecom-
mended by A Guaranteed. Forney
Mig. Co., PD.H. lI.'-D]ll‘rJ.! 3

BATTERIES, GENERATORS, ETC.

for motarcy-

BPEED—""How to ﬂhmn It" Jjust pub- EDIS0ON Batteries. Light. Power, Fi-
lished, 160 Tull details, cams, bal- teen year life. Five year guarantee, Com=
'|:r.|l;:h'.| umi ‘valves, pistons, racing Elm lghting plants. Free lteratore. Gea

que world's iru.mr. speed  tuning ny Company. 331 Yonkers Avenue, Too-
$1.50 postpa Clymer's, 2135 W. | kers, New York.

Ptnn Laos aln:\elﬂd Cnlif,

LARGE Manual how to bulld mwtm'.
midget traller, ete, Cireular 10c

Ev%;u Books, Box 1153PM, :Il:uws.ukn l.

SAVE Gasoline, bulld a matorbike cheap.
Send 25¢ for complete pians. Motorblke
Hervice, 2108 McLean, MNew Albany, Ind,

RECQAPF Motor-scooler Lires, Informas=
ton folders 10w, Clymers, 2125 W. Ploo,
Lios Angeles §i. Calif,

o, MW, M X 2175 TIRES $150. Tubes
%1.50 'Dmt.pl.ld Pulver's Sporting CGoods,
Hudson, H. ¥.

"MOTO-BCOOT Parts for 1036 to 1941
models, Tires and tubes on ration certifl-
cates, New centrifugal elutches now avall-
able.  Americrn Heoot Dumrlnr.

Chicago, IIL

1,000 MOTORISTS Nepded to maka
saving test. Up Lo 304 savings. FPar
treat offer write Vacu-matie Carburepor cn..
TE17-8E2 W. State St., Wauwatosa, Wis.

AUTOMOBILE Heaters — for starting
cold motors. Baves gasoline—te plug in
light socket, Only 81.55 E'Ttpald. Harris
Machimery, Minneapaolis,

oto
1308-21 W. Carraoll Ave,,

WHEELS And tires—Cleneral wutility
10x275 wheel and tire, ballbearing, #emil-
golld, pre-war Fubber, $8.05 Send dime
for list. Cycle Trlmpun. l_':u. 1241 5.
HthI.ju.n. Ave., Chicago 5,

NEW And used parts, nlswm chain !nr
Harley-Davidson motorcycles. MeCann's
2104 Texns Bireck*El Paso, Trms,

USED Parts (guaranteed) all cars.
seribe meeds folly; immediate reply.
tory, 24301 Gunnison. Chi

ATTENTION: Hun your car _on (Gas)
without. alteration to ¥your carburetor or

line system. Fhoto, blue prints and

terature, giving approximate cost, size of

tanik, prmum mile r.'.‘g inetructons, ete,
$1.25,  Harper's Hn in

¢ Shop, 218-23nd
Street. Dunbar, W

THIS Victory I.M]Jnu eoonomizer will
incremse your mi e“re on Béd:r car, bus ar
truck to 317 or better, 25¢ colns far

lete detatied :nut:‘uttinm. dingrama.
Modern Advancement, G.P.0. Box 674,
HMew York 1 N, ¥,

PLATING Outfits for muto parts,
nect o & battery. Nn- tanks nsed.
Enrtl.l:'ul.urs I-'El.d !11.' Gunmeial

D=
Vie-

Con-
Froe
Co.,

J'ﬁ'ﬂ‘l-'I:l TRAILERS

FLANE §1.00 Each, Hﬂu:l:. npm't- camp,
utility trallers. Catalog 1 im Dandy,
Box 128-A. Wausau, "i'i'1swum1u

MOTORCYCLES, BRICYCLES, MOTDR-
SCOOTERS AND SUFFLIES

FLANS, Drawl.nga. specifications, in-
structiens for bullding attractlve motor-
ECooter l:ele $2.00. For electricnlly
driven bicyele 81,50, Postpaid. Clymers,
2126 W. Plco, Los Angeles §, Calif.

36A POPULAR MECHANICS

ELECTRIC Bikes use no gug. $3.00 buys
lans, pictares. Bolld vour own easily,
sul Dunn. 2207 Elmwoed, Buffalo. N. ¥,

100 MITLES Gallon! Motor=scoobers, Hig=
torcycles, Whizmer bicrele englnes, midget
uulnmn‘hl‘ln gasaline englnes, Mo prior=

ir necessary,  Full information, prices,

ilustrated catalog m: dime, Clymers, 2125
W. Pleo, Loa Angeles 8, Calif.

.i.'l'MTID!\'

i FR{I_'I"ILELLER.'! S?I gqualil y=—Cuick agrv-
o, . Bizes, geclau:iu
blades for aleds, boats. Lists free, Hl.a.n.d-
ard Aergcrall. FL. Worlth. T

NEW Lightplane mi '|.tu.1 E‘pcl 1
manual, lightplane h:lue::lmnu eurtp{?ll:f
eulars 20c, Cralisman Books, Box 1153PM,
Milwankee 1 Wis,

HEATH Pn'ru.iul $185; Aeronca $200: Cub
#2008, Bend 25c for il.'l.{ wur-bargain cata-
logue ivln: ication of these and almost
10 others. Used Alreraft Directory, Atl-
ens, Ohio,

WELDING, SOLDERING, PLATING

ARC Welders wanted by the thousands,
Learn with 516 page lv:uunl mangal l:Im
EIH} how-lg-dao-1L £2.00

hui: :u-rln . Hmmnld. Bu:
M-! . Trey, Ohle.

ELECTRICAL SUFFLIES, EQUIFMENT

ELECTRIC Strip heaters: sulisble auto-
moblles, printing presses, tapk heating,
Baves gasollne in cold weather. F’lﬂiﬂ in I!I
light socket, Posipald £1.55.
chinery, Minneapells, Minn,

LEARN To wind tletl:rlt motars, Sime
plex, Dex 2o0-F, Pantiag, Michigun.

FOR Motors, m:l.dm iﬂmm' uth.lzr

electrical tema. L.
lr_nl.!r_ﬂmJ.si.l.r.l!_Mlnmwﬂ._mnn- on. _____
FIBRE-BAEELITE Watherd, &trips,
small pieces. Large assoriment for insu-
lation., Ideal for electricinms. radig me-
chanles, hobby worksheps. Ower 1000
gluu Hatisfnction guearantesd. Bpecial
1.88. Limited supply, Order now. Wids
ran Distributors, 224 West Hubbard, Chi-
Citpn,

GUARANTEED FPactory rebuilt aI-ectrlc

irona, 0 Ib, size

ELECTRIC Penl:ll" erbu-en:ruu all

metals,  81.00 id. ”
BIeE cotlage drove vy L

MACHINERY, TOOLS AND SUFFLIES

CONCRETE Building block machines
and maolds. Easy payments. Catalog Iree,
Concrete Machine ¢n 5129 Sputh Comp-

ton Ave., Bt. Louis, Mo.

NGW-LrwI-s cistings, materials, blue-
Rutnt.s ure avallable on M E.O. ratings for
I.Inlnl: mills, shapers, vises, drill presses
many other useful machine
Hundmm of shops are 'I'l:'ﬂ-HFll'Iri: :rﬂhar
rofits fram war work wi
te for illustmated mtniuw durrlblna a3
{tems—enelose 10e covering malllbg cost.
Lewls Machine Tool Co., Box 116, SBtatlon
A I.'Rjrll. AR, Laa .ﬁ.ng\cll.-_m &1, h.'l.l.!pn:ln

DRILLE. ‘WE reclafm and grind your
broken and dull drills with factory accu-
racy. Particulars free. Chaffes, 2001 Fre-
mant. S0, Minneapolls, Minn,

BTEEL Beam trammels for draltamen,
engineers, mechanies. Circular (ree. Clalr
gtlm h!’a_l!:, r%ugrﬂm. Blythebourne Station,

r . H. ¥.

10" BTEEL Wire wheel brushes  inter-
changeable centers for buffing $2.80 post-
paid, smafler sizes leas. MeCann's, 2104
Texas Btreet, El Paso, Texas.

WHIPPLE Tool Orinder. Lathe toal
bits precision ground to n:ll':r degree of an-
EII: or radius. Whippls (] o, Spleit

ake. Towa

'HU']LD d.e. Arewelder without rewind-
Ing armature. Flans $1.00 each. 25 to 600
amperes from vehicle motors, lght plant

EROrALOrS. Autcmobdle auﬂur—nnunﬁru.

elders Club, AB-3432 M-Mart, Chicago.

TURRET Tool post for 8 Iathes—
Nﬂ: I:H'ji iIiII.rnw drdl_ pﬁm \'h?—\llﬂﬂﬂ'
0 prioritles Iiee oneFRac FRE=
ter. G0 0, Southern Products; 1.5“
I‘.FLI'II!!!'IE& Missourl.



MICROSCOPES, Telescopes, binoculars;

TWIN Crlinder nir compressors §12.50, BAR-BELLS, Exercise equipment, !
Various molors. Hoflmann, 2T40 Coy, Cin- | Courses, Bpecial offers| Free booklet, all scientific. chemleal. laboratory appa-
cinnati, Ohio, gﬁmﬂ? Bn. 3281-PM Watson Rd.. rntlil&—bn'él!fhtﬁ ?EIJ-BIII:E&. E?i%t 'I-riblw.r
BOREWS, Nuts. bolls, washers, m-ar-u.. business for iifteen rears. get-rich-
brackets, ofe, u:l.p,n.dr a.uhn;]lamenl for tEIl:I':EBR .Ju-.JluuB—I'.Li'.n defense and Eﬁ; m“ﬁ_‘ ﬂlﬁﬂtﬁrim pﬂl&m]&;'e
chanies, i m- tn L2 tig =
Emﬂ':ﬂu picces, 5 :u1'“'ul= peunds. study course how ready! Learn to lick | I¥ Ross, 64 West Broadway, New York.
Eitﬁ‘mﬂun gum‘mteeﬂ pecial  §1.98. brutes twice your size with only your bare B[NOE'I.T.LLEE Fleld la.ﬂ.ﬂl telu:n-pea
Limited supply. T MOW, 'hidnln Dis= | hands. Free detalls, MNelson Go., Dept. | hobby. Buy, aell, p.  Write, Paul
tributors, 213 West Hubbard, Chicago. 504, Chicaga. Schweer, Donnellson, Towa.
lllltBT.I'I'.I‘.J:.II Yuu:nutmrl;iﬁu' ;ﬂ:ﬂ ;ggrdspﬂa& SPORTING GOODS, GUNS, FISHING “ﬁI:Ir’EEUECDI'EEI Rmrnh.. Industrial,

farm eq:.upmtnl into trnr.bur dnwn uip-
Ecnt. Nolan's Garage, &
55,

11|E1'wﬁ'nnﬂﬁsnf;ge kettles and tanks,
d Teducers, ors, hydraulic
ard full infarmation, KMetal-
Jth Moare

{chemical, metal-

rr'n:iﬁi Products Co.,
Bts., Philadelphis, _Prona.
DI.H.L Indicators for sale $8.50 G.OD.
For defense shops or machinisis on
Write Amity Products, Box. J41A, W

Iham, Masa.
CLAIM Dull and broken drills with
Drill rinder. Oircular free.

RE
Hu-Way G
Tractor-Lite Mig. Co.. EEEnt Loke, Towa.
INDEX Heads [or sale. Ben
sive. m:tr two diﬂmut ﬂlrlxuma d
an amall Iathes, drill press, milling nik-
chires, otc. Make gears, hobbs, cutters,
ete, ‘i’ery accurate, and durable. Not &
rd by defense schoals and ].mb-
h‘ﬁsr,s. Write for l'raa folder, Lomg's In-
dex Heads, 2117 East B Bt. Torr I,

HEW Callper, Epreds up
defense work, cheap., Froo illnstrated cire
dl.lllr. hmn'. Bli-G Esst 315t, Kansas

13":5" WI'LMH.I:I Latho Il‘-h- ®up, Mo,
. w

machine,
four ste v, Writa i’ur full par=
l:l.ncl.n i Machinery & Supply
217 Second St.. Clocnnatl.

direct_reading

: attachment
ctory. 811-B

ORIND Drllls lke In
for bench grinder: Cheap.
East 31, City, Mo,

ENGINES, MOTORS, DXNAMOS

HEW B And 10 K.V.A 4 t::']. automatic
Ephler electrie ﬂlu“ othe
in ae and de 10 kw..
Kohler eloctric fﬁunm
E F, Behmalte, 2156 W

King-
Ston, Pennm,

AUTHORIZED By 'l.'ul' P.B, to sell inven-
tary n! ae and de midget OFS—.
rm.r tn 4 H:Lm. Bhl[t ln-cnd 1350 r.p, m,

devices, dis-

&1?&1]1. mudl:l:.. H-n

llnw:n. motar

width rn'?mii Lt 00 00 d. t':-u:::’m:h
Bl3”, height 'ﬁ"g" 'wmw

BIG Pny Jobs in welding, Complete

welding 4];“1“" and :m‘urum:a hu-ur.. ﬂl
CREON,

E‘uh pusrantes, .Eo&urtweld.. gﬂl I‘ESE—H:.
Troy, Ohio.

TWINDING Data, 225 molors, single and
three phase, §100, Mator Data Go., Box
831, nsas City 3, Mo

BOATS, OUTBOARD MOTORS, ETC.

WEED Motaors for parts. Wil nt'.l' £35.00
eash In advance for Johnson model A-25,
Other maodels I:i!prnpurtl.un. Asa Gallupe,
Fort Fairfield

thbu-tt-um rowboat,
talog boat build-
The Ridder, 16 Mirray
““UBED ::mtbn rd moto rin, Outhoard
Exchangs, 1 3 Remsen Ave. Broawiyn,
Fower—Ensily convert any

MARINE
Ford motor {domestin and foreign) with

TACELE, ARCHERY, TEAPPING

BFOT Cash II:II' ',!'I:Il.l'l‘ Euns of ammunis
tionl Or trade merchandise in our

winter Ciua.ra.nl'.ced Bargaln OCatalog,™
featuring thousands of guns and “hord-
to-get™ items; send 25¢ for catalog (re-

funded with first order)], We pay more,
ae].l. Inl' less because we handle thousands
in all models, gauges, calibers,
bll:l'l I'H!'w nnd used, Imm 55 to $1000, Wa
nlso buy or trade reels. rods, outboards,
binoculars, enmerns, radios, watches, dia-
monds. Mame your own pricel Describe
your merchandise fully. Money back guar=
antes, backed by two generatlons of hon-
grable dealing. Hlein's Sporting Goods,
HMH South Halsted, Chicago.
FREE Catalog, 0Nis=, lures, malerials,
Bupreme Mig, Company. Amarillo, Texns,
ARCHERY Equipment: Catalogue free.
E:d;wut Archery, 3200-A Enst Toth, Chi-
GUNSMITHING Readily  learmed -£
home. Earn extra money repalcing nekb
borhood's firearms. Free catalog 25
prm mnd gunsmithing textbooks, El.m-
wnrth Flanteraville, South Carolinm,
FPOXES—Nine In one day. Trap siyest
furbearers, Partlculars free. Gueranteed.
~GUN Blulng, | checking, refins
Ighln Gunreblu, 338 Plant, Tamps,
.

Hlﬂ.llﬂ

exchangs, Inguiries mﬁud 'umnu'mw
Excha

nge, 1189 Chambers Bt
New York, N. Y. " ;

ASTRONOMICOAL Telescopes, binoculars,
eRmerns,  microscopes: bought, sold, re-
palred. Bend I0e for list of Instruments
gl:‘il{’:d.. Rosmussen. Box ‘Jﬂ'l Amsterdam,

DOGE, PETS, BIRDS, RABBITS

WILD Geese, ducks, pigeons, peafowl,
rabbits. Prices free. Jewrl Game Farm,
Danvilie, Tl

" RAIBE Elah]y“?runtiblﬂ ANgora rabbits,
Multiply fast. B0 pound. P'lr'nur
markets, Partlculars free, White's Rab-
bitry, Marion, Ohie,

GIANTSTRAIN Baccoopns =— America's
finest minks. Bred females, Catalog 10e.
Bhady Fur Farm. Springfield, Minnesota,

PUPPIES, Also aupplies, what do you
nesd? Books colored pletures, descriptions
108 mcﬂsnli‘-l:d h :f:d.i. 35e, Roral EKen-
nels, ﬂnn:g

MONEY ln.s rabbits, Investigaie,
Folder 10c. clu-ﬂ: Rabbitry, Tiflin, hln
BTANDARD Rabhbit .Imtfunl Mltan, Pa.

L[AHHD’IH l::h.lm:mun ra.hbdta—-ﬂcrm‘
plete Information portfolio, Robbit Jour-
na:l. fur samples, 25¢, Iliustrated bﬂﬂk.
S0, Mely., Behrens, Pearl River, N, ¥,

“ELEVEN Giood box  traps, Eﬂmplrﬂ”lt

RABRITS For profit booklet, 10 conts

blueprints, 30¢. Wesho-Too, Bax 51 silver, Bonnle's Bunnyland, Mastic, Hew
e M"-‘j:' Ymﬂ&r Beaptiful [ Small | 2 t.
TIN- M i ur, Small Investmen
lirnmu%yl':]uhvrﬁﬁ I:l]llEﬂ == auun;lgnlgg I"FG EML Frea  illustroted booklet.
Laboratories, urun§ hm Wi rook Farm, R. D. 15, Bellersville,

~ BOWS_Arraws for recreation, hunting,
fishing.  Beautiful archers Instruction
book, 90 pages, 50 ilusirations, only
Tilustrat catalogue fres. Archery, 617
Bouth Binte. Chicaga,

ANTIQUES, RELICS, INDIAN GOODDS,
CURIDS

HOUSANDS ‘.[m:ll.ﬁq arrows, foals;
"ll’ﬂbﬂw:l"lﬂﬂﬂ-‘l\. Dan uﬂmﬂ{lﬂ, Re=
TEiL,

RELICS, Minerals, colns, minlatures,
Cl.t!]:lﬂl Be. June's Antigues, Nerthbranch,

Kans:

.fiNT'IEIIIE Firearms, &words, daggers,
powderhorns, Lists free, Nagy, 8-B th
lﬂ-‘th, thhdclphil. Penna,

INERALS, Colna, ar..-nm

. Indiapn rel=

n}_liul.nu. old a%us ¢ 5g, Vers
Lcm.lcr. cru ew Mexion,
taluua 2%c. Indlan

H.'l:l'ﬂ
relles id.ent!ﬂua an ¢L‘1-n-rt fossils, curios,
den orations, American Musoum Su

plies, 6601 Oshkosh, E-'hiuu.lﬂ 11, I!Il'lﬂn

INDIAN Relics, coins, htlla gems,
tals, curios, otc. i!utrl.bt: tn.lus i

100 l.ncl-unl- arrowheads $3.00, H. Daniel,
Hot Springs, Ark.

INDIAN Rtl:lﬂ. beadwork, colns, curios,
minerals, old glass. Catalog Se. Indian
MlusSLm. Oahl:ume. Kansns,

BWORDS., Raplera El.mra.
armor, illustrated  catalog ﬂbﬂri

Abels, B80-A Lexington Ave,, !'I'E"l' Yor

FIELD GLASSE TELEEEOI'I.H.
N]CRD%‘EI:I?F-H

MICROSCOPES, Bolentifle p.}-houtur:r

Osco paris and kl.l-s I:!mnulutu catalogue euuipmenl—bo‘ul:ht sold
=$¢ {coin). Osco M . JEIT-19 M. og 10, Gearge Kleln, 235

Ir&nu- Bmet_ Phllmlgh 4 Per-m.. Ptnh Aveniie, Nel' Yaork.
MEMETL, POWERFUL Telescope lens kit—Con-
ﬁhl rints, "Trl_ﬁ “ '?':'3 ‘nfistra Lr sists 3 diameter 757 focus objective—
Bulid & Boat'" catalog, Iic coln); H 50X nnd 100X astronemical eyepieces—
to Bulld Boats' “m Cleveland | meunting dicections. Optleal parts fin-
Hoat Blueprint Oo., Bistion A-68, Cleve- | [shea. Builds six foot reiracting telescope
land. Qhio. in evening of easy work. Guaranteed show
OUTBEOARDS — Bave 5. Oood used | moon's nrﬂ.heru rinn Baturn, moons Jupl-

i BLmace gt nite B 15
onwealth %m . Mass, 2

EltT bﬂlﬁ]ﬂﬂ are Ngll Iﬂuhl Pl es-
elona eLe COUrSe Catalog.
Weatlawn, Montville, M. 1.

ﬁ.THI:ETIE EQUIFMENT—RODY
BUILDING COURSES
BE hmwuumhr full of pep. Am

ing COLFSE. rlu
ﬂl:lmm Byatem, Dept, M, Waterville,

ele.
fvui pmt’Etiﬂ ur 0.0.0. plus
terrestinl

2,40,
Pleegor Optleal Company, P-1, Eun‘hursr.
Penna.

INSPECTOR'S Lenses magnlfy and leave
hands free. Magni-Focuser Binocular Eve-
shade magnifies object thees times netual
size. Bharp focus about ten inches from
forehead. Send $8.50 Iur tenwdnr rrlll.

Rloney = bincle grantes, Bhi Lnid
N L O e s Kt Willlooon

Fenna,

RAISE Your own meat—also make mon-
8y nla.mg plgrans, Booklet dime. Ceb-
hardt Farm, Muscatine. Iowa.

Flemish Giants. 5§

Sramp f Iy.
117 ﬂ.::r.gu: P‘E&; Road, Bellows Falls,

MBBIT‘S Flemish l:li:.utu How Zea-
lands. = Franklin
¥oung, !t':n‘l'l::a.d '] Ial-'l.'l.'nd= Hew York,

m:—'u'_‘l F-.uﬂeru . American Canary Mog=

.L urn au'bsr:rh!ldm .00,

2339-!" N. H ted 8¢, Chicago 1

RAISE Rabbits far pm:lt :H.lmlm pul‘.ﬁ
ou In touwch with markets,

ookirt describing twenty Ime d
magazine for three months Zhe, Addreu
%m-ll.l: Stock Farmer, Dept, 3, Pearl Rlver,

BEEDS AND NURSERY ETOCK

DAHLIAS, Ask lor book 400 ﬂ.rl.etlm
Bpringhill Dehila Farm, R, 2, Box P,
Orand Rapids, Mich,

FARMS, FARM LANDS, REAL ESTATE

£4.00 MONTHLY Buys 40 acres, produc-
tive land; near tnwn. Price §$150.00. Also
larger tracts south Missourl. Free Llst
Box 423-P, Carthage, Mb.“_

ETROUT'S Big farm cathlog! 68 IIII!E!
deseribing hundreds of propertles
sintes from Maine to Florida and I'H-t- lu
the Misalssippi—many pleiunes, rock-bot-
tom prices. rite ¥ for this money-
making time-saving book, Free, Strout
.ﬁ“ll’.ﬁ'} 258-F dth Ave.,, New York 10,

40 ACRES Oood langd-—8250.00, £10.00
down. §10.00 monthly, R. W. Btewart, In=-
vermess, Florida.

PRE-WAR Bargilns in Wisconsln, Min-
negata lands! .4 Rutherford, Hollys
wood T8, Callf

OZARE Land; &3 acre: lerms, Willams
REE“E ME, VH“.BBH. TIL

OBTAIN Free feriile Bouth American
hnds ylelding l:n‘ur annual crops, troplcal
fruits,” rubber, estock. Write, Valles,
311 church Bt., I'I'uw York.,

SEE The m:hu.nd.u of l‘.ml.ulwll where
winter dle neres, Cholee cut-
over land &l lnw prlt:eu with terms. Send
far dmripu ¢ book without obligation,
Long-Bell Farm Land Corporation, B96
R.I_L Bidg,, Eansas Clty. Mo.
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BACRIFICE Virgin Missourl lands $1
acre, Hurry., Armstrong, Shook, Mo,
Wmhln:mﬂ

GOOD Farm  bargains,

innesota, Montana, 1 . Oregon,
Dependable crops, |

Write for lterature,

describing ical Tarms. Specily which
state.  J, \‘L?W nw 118 Horthern Poacifla
Ry . 5t. Paul, Minn,

a0 ACRES, Near White River,
proved: poultry innd.  $190. 85 down, 35
monthly. Free list and literature. Hub-
II:EnrrJ.. 218 Orossman Bldg.. Kansas City,

ANE

FAREM MACHINERY AND SUFFLIES

FPRINTS And nstructions for bollding
fl'rE:ln tmmr $1. Willlam Tanger, Belle-
antaine,

mﬁﬂinﬁgﬁf &l;rutw I;F.J.Tu' new,
necded, tractor ma.te,' Jmﬂ;ﬁn""‘fﬁ
ving's Tractor Lug Co., Galesburg, Illinols.

FOULTRY, FARM SUPFLIES

BABY Chicks, champion mated. 53 vari-
eties, 7 h hr]dﬁ leensed inspected, blood=
tested, ush nmta.l large colored book,
low prices. Berry's Farm, Houte 12, Clar-
inda, lowa.

YOUR Greatest poultry problem will look
almple when ¥ou read Americon Poultry
Journal reguiarly. 500,000 poultrymen do,
why not you? Only 25c year, & years $1.00.
American Foultry Journal, 523 8. Clark,
Chicngo,

MODERN Poultry Magazine operailing
experimental farm guides in growing, "’6&
ing, marketing, Year 25¢: 5 vears §

I'tﬂliltrr Tribune, Degpt.

Buhscribe today!
151, H.nl.ml Maorris
ultry for proft.
n, Every is-

TENOW How to raise
sue packed with helpiul hints and -

Read Northeastern Pauol

cal suggestions. Latest articles on =
ing, I':odlng. and management. Read na-
ribe now, 1 year Gbc

; 3
1.00. Mortheastern Poultryman,
-IH Fnri Et., Boston B, Mass,

FROFITABLE OUCUFATIONS

BOOKKEEPERS: Eeu.ernl led.ur and
ta¥ repofl experience.
nent, profitable Ibtﬂl.iﬁlimt nEt‘\rlnl: F-:ur the
smaller business, Part or full time. Sim-
plified method. Write now! L. A, Bell,
1400 West 25th Bireset, Cleveland 13 D\'."Iin
MECHANICALLY In:-].ln.cd men — oOwn
E;;]n;rcrn ﬁmurll applianes repalr shoep,
ete, ustri eaurse 5 ¥l
how., Welding. refrigeration. molar re-
palr, how to get lness, ete.. all phases
covered. Fr!e lterature. ﬂh.'rL:l;'.r upply
Dept. 436, 2835 N. Central Ave., Cnlca.;u

LOCHEMITHING | C-‘nmsu—?rlcticﬂ in-

expensive leagons for handy men.  Jusg
out! Fit keys, plek locks, de-code, make
masterkeys. Satisfaction m:nrn:mu'u Hend
for Ifree detalls, Nelson Co., Dept. 708,
Chicogo,

WELDING Pays, Learn with 1842 trade
schoal text manual. Elﬁ- paqou Over 50D
photos, $2.00 copy, Money k mln:rln-
toe. thrl.we:lr:l., Box M-1333, Ohia,

MUSHRCOOME Grown In Mﬂ Ilul.tut-
tions Xe. Spawn §1.00, CGordom. 553 Wil-
liam, Winnipeg. Cansda

CLEAN Up bullding plast.le houses. Mare
money than vou ever dreamed of, Buoild

T owmn,  Bulld for others. Details free,
lastics, Box 872, Wilmington, C Gs.ilmrnla

LEARN HRelrigeration service,
your own shop, Complete 1.Ll.uu1.rnted
murae reasonable. Bmall capital required,
booklet. Mechanics Bchool. Dept,
PME 4700 West Pico. Los Angeles 6
ANNOUNCING Mew home study course
in commereial Mk.lh.l' Good field, N“ﬂg’
depression proof. Common school educs-
tion sufficient. Send for free booklet “‘Op-
lﬂl‘hlh-ll'-tﬂ in. the Baking Industry’' and
ey Natinnal Baking Schoaol,
I! B H!dﬂgn Dwpt. 3438. Chicago.
840.00 WEEKLY, Made sruwl.n; mush-
rooms, fresh, dried. Dominlon patent
431583, Free spawm, Nnrl'.h American,
1dapP ‘l!'mu:e. Toronto, Canada.

BOODEE, FERIODICALS, FICTURES,
POSTCARDE

“"RAILROAD Books.” Latest. Best. Il-
lstrated folder [ree. Kalmbach Pub, Co,,
Dept. PM, Milwnukee 3. Wis.

OZARK Gulde, Lonsdale, Arkansas, For
imhm:n.. homeseekers, folklorists, Year,

EDUCATIONAL Books, not found in
book stores.  Write today. Bnhalmn
Bales, 3180-PM Archer, Chicagno

38A POPULAR MECHANICS

YOUR Model Rallroad,'” A beginner's
buuk about this most interes hobby.
P fm. packed with pictures, ns, do-
seriptions. Hetalls for 38 cents. You cun
have one [ree far 3 cent stamp.  Ealmbacl
Pub. Co., Dept. PM H:Ll.waukua Wis.

EXCELLENT Eﬂpmnm ts handling
ﬁuhﬂcrlpil.nm—ﬂﬁ l.'l ml Conflden=
catalogue, pﬁl iree.
memw—
oK1y supoliod. Mkiy 36 bargatis. ‘Cat
g '“iP‘” Swasl, 18870 Ave.,

Detr mﬂt 3, Mich.

~ BOOKS Bﬂu.ht aold, mhl‘nlbd. Par-
hnﬁ wo have the very book you've been
Lni[ for. Send’ dime for ].lIL H
art, Bax B63, Part Angeles

THI!"TE And Grow Rich—is th: very
Eﬂé you' :i v.aj::t t.uureud an.dE:’!.udy Price
1000 B Creightan Ave . Bact Wayne &, Ind.

30 THRILLING “Pin-TUp™ beanties from
original Hollywood phum {enelusive re-
leaze) E1.00. Libman DE':I PM, Bax
7833, Dol Valle Sta., Lau "Angeles

WANTED To hrui Hl.ﬂmnlrr:g{n]j:hl.u
Magazines before 1807, Eartl , A&
Horth Karlov, Chlesgo.

USED Technical lnd ld‘uu'dnm.l books
bought, =0l 'rl:‘:l'!h:lt Edu-
catlonal Exchange, nga.r A DG,

" YOU Can do It too, Pub irself in the
big money, A wonderful I-'lc'l-u.lls
free. Frank J. Newton, I.aDﬂJ:! T

“TART Plctures. Dogen coln. [:ll.!tl.n
Specialties, Box 1016, D-umrur. Colorndao.

WHAT Every Mason wants. We have
Muasanie beoks far Blus . Chapter,
Commandery, Scottish Rite and Bhrine,
Our rituals are used the lﬂ'lfll'lli over, Bend
for free cat ol and ritoals for
Masons, Odd Fellows, Knights of Pythias

jliay] ele, 13-

Knlights of Col F
Cook, Publisher, Inc.,
Chiengo 80, I1L
A RATIONAL View of Life—This unlque
book 5G0e.  Benjamin Seibert. Urbana, O,
CHINESE Physicians, lutrﬂl. HEEE.
rare [llustrations, Lan'u
%‘r!h hgurdi BJl..- 1. B-udt %ﬂmﬁnﬂm_rwdli
tan i Btati “_f.mu ngeles, Californi
DEADLY Juda, Il.ﬂl. fu.rl.nme !II.II:II.Ln.t
technigue known., Complete course (fully
illustrated), Spﬂ!ill 81, Variety House,
Box i-D. Btatlon N. Nuw York Clty.
WANT To converi grams o ounces—
minates to radians—B.T.U, to kw hrs.?
Let the Engineer's Pockel Dinry and Ad-
dress Book comtaining tables of comversion
faclors for E:::lnténs uw_‘ j.llilh. thme, Handy
pocket size—onl Puu Room
u-ui Grenernl H!wrrtr: Hu.l ing. New York

F.0. Box o6, JI,

HM?'E Fun! Pretend rnu re in Wash-
ington. D. ©.7 ¢ (coin) propays 3 post-
card views, (20—81.00). You write mHes-

snge, nddress. attach stamps. return—{res
re-mailing. Hawkins., Seven Randolph
Place.

5 ARTISTIC Plctures; lists books, nov-
elties, 50¢  Wealern BSales, Hillstrest
Bullding, Los Angeles-14.

MAGAZINEE—Pusiness, vocntlional, di=
verslon.  Current single coples. Choose
from G609 different publieations covering
aviation, automotive, alr eonditianing,
beverage, building. electrical, 1mur§m=
Uve stock, music, photography, nlum
Frl.ntmz_ radio, refrigeration, l.I.'EI

. wabtchmaking and more than nl:.'hﬂ
flelds. List with prices free. OCommercial

nﬁaﬂm Publishing Company, 340 North

Ind:nmpnﬂlll Indiana,

e BUYS Back-dnted magnzines. For-
eign, domestie, arts. Catalogs 10e, Olee-
El:nra'n"sl Msgmnﬁ. 863 Flrst Ave.,, New

o]

A.RTIH-TIC Gfrl plcl‘,ur:s, Real models.
40 photos far £1.00 poatpald. All diferent,
pm::{:l.rd a:ze 0. A. Scott, P.O. Box 342,
Covington. Ky,

“100 BELLING Ideas.”" A regular $1.00
ook on moncey-making plans. busipess
pecTels, 25¢ poatpald. Joaeph Royer, 15-M
How Street, Haverhill. Mass,

HELPPU'L Booka for mf trade hﬂgg{
or business.  List ires, Helpfui
Lieague, 1230 Broadway, New Yotk 1, N. ¥,

40 POWER Tools You Can Make, Book
ving full details §1.25, Popular Mechan-
8 Press, (C-43), 200 E. Ontarlo, Chicagn,

GAMES, ENTERTAINMENT

READY—HNew G8th Anpunl Digest of
plays, entertainment-game books, operpts
tas, minstrel shows-songs, skils, recite-
tions—everyihing for your home talent
shows. A necessary enlertainment source
book for families. Individuals, schools,
dramatic clubs, lodges, churches—any or-
gﬂ. nlzatlon—Ior all occasions—all ages.
t:rlt:l.lfr limited edition. Send only log
l’l:m'rr ng pastuge-handling) for yours

B, Dentgon & Company, tnb-
nshm lﬂ'i‘vﬂp 215 North Wahu.u Dept,
9-C14, Chicago 1.

MAGIC TRICKS, PUZZLES,
JOKER NOVELTIES

TUMBLING Blocks—Fascinating puzzle
and coin trick. Batisfaction ranteed,
a5e coln,  Dreisbach, 7 Morth Baink
Elmp, Allentown, Penna,

"""""" ‘Mystifying iricks,  Make
muw Entertain Iriends. Blg magic
26e, Plonesr Magilc BStudios,
HIE PM Clarence, §t. Louis 15. Mo,
WOW! $I500 Worth of |I'.\l.1ﬂ'hl- for unly
2%e. Bix different novelty signs made to
sct on office or school desks. Millers, 266
Glesaner, Mansfield, Ohio,
BURPRIBE Your pals. Your nome (or
thunj- in screaming ne-m.u:m front page
Hollyw newspaper 2fe, nllke Boe.
Lafavor, Printer, Arrowhend E‘nnnn. Ban
Bernarding, Gulif,
FIVE Mind rending mcts. 8 magle tricks,
?ﬂllfgndcmj'téng n:ui:; o0 tlmjd. ?:ﬁj.rc“ﬁ'
Jars free. sﬁ“ 18P Wash-

mitm:l. A'l'! Elldlmlf.
HIHDHEJ!.DING PB.

dium's method, 81,
Rmevu.le Mieh,

[-'m[u.ulnrml V=
agical Enterprises,

MYBTIFY Your pacty guests with 24
tr.lu'h lltuatrqted on 34 ecards, 25¢c, Auer-
E. 3dth, New York City,
TEI.IE:I{E Make them yoursell, fve com-
plete drawings and instructions one dollar,

?;Ldgcn. 190 Ward Bt.. New Brunswick,
s Of smoke and many other
Amusin mystif tng Ericks Ifrom fnger

tips and empty . Just reach In the
abr and produce clnud.u of nmk@-—huudrud.s
of them; a.um enriiine smow falls and
ribbons & ong—it's cntertaining, r.‘
aen:u.llnual .&.Il you need is my harmicss
mystic |;nhu thnt liguefies as you rub and
tap It action, sec magle dealer or
send 500 far my full 35 perfarmance tube,
3 s1.00. while they last. M. O. Regan
Lnborntories, Califon, N, J,

PIMG Bpot bars, amazing pocket
trick, 3he. P.O. Box Moo 313, Springfeld,
Mnss,

BE A magician, Large professlonn] mag-
io catalogue of latest tricks 35 ]'_':elu.n
C-10% Morth Dearborn. Chicago 2.

LEARN Ventriloguism, 3¢ stamp brin
particulars. Smith. 801 Higelow, m.—i::

nois

HOLLYWOOD Ewmlll
E‘tnrl ?m b hn.'l H f Ch :I.u

ar it ] ause L1
Bex A3 Hollvwood. Califernis "

QUALITY Magic slm Iill:l'l. Bend 150
for catalog. Box 1785 Wilshire
LaBrea Station, J'.:rli:lns Calit.

500 TRIGHS You can do! Douglns fa-
mous catalog of 500 tricks, 128 pages, now
anly  1fe, merica's  fastest Bervice on
magic for pocket, parlor, stage, profession-
al, amateur, Magic Bhop, Box 3T4,
Dnl:ln Texns,

AN Money in any crowd. Call names
n[:tun ra, tell unapoken questions, Pro-
fessional course mind reading, spirit writ-
ing, eto, %L mﬂmun. 41, Han

Bernardinn, Callf,
unch Catalog 10c  Speclaicy,
Box 671, 8¢ Louis _f‘;_.ﬁ:_&;. - 4ol
MAGICIANE' Headouarters, 210-page
citalog. pocket. pa fonal tricks,

rlor, Drofess
:?ﬁn Kanter's., H 1311 'Fil'anuL Philadel-

Maglciana &ut—
Husien and

e

:lrufmluml m:ﬂc
ahop keeps you In touch with lates
Te receive mallings semt 25 rm' 1“3 cat-
Blog. Haolden, 220 W. 4ind St., New York,
NEW Vanishing kﬂ' and r,-.-.tiflul lﬁn.
Bterling Magle. 345 John R, Detrodt.

COINS, TOKENS, CURRENCY

El:EI.'F‘ E::I(I'LMHING Bib:l-: Iustrated 10 INDIAN Head cents, d.lﬂurmt dates,
eircula Minneapalks, aun pricelists, 35c. Behults, Rich-
Minn . Cincinoatl, Ghio.

DRUTNEENNESS Is & diseass which re-
sponds to treatmenh Medical skill nlua
human la-m.pa. ¥ prove suoecesalul with
Liquor -n drug cases, WE‘EBII -mrpﬂtenu.
Write_ for free booklet, il-l
The Eeeley Institute, lel'ht

W'.E.' Buy Indlan cents, Lineoln neuta
Old rare coins wanted. Highest

e today for new 1843 pu:lue
catalogue of wil U, 5. coins. Amarican
Rare Coin Co., Dept I, Transportation

" | Bldg.. Chicago,




COMFPLETE Set lelh cents minus
iﬂHB\FBD In album £3.50. Wonderful
ristmazs gift. William Sexton, Box 173,
Ba.nha. . California.
" CENIS Ii.'htl Years old 25¢, Indians, 10
different 25¢, Ban Francisco mint Lincolns
10 different 25¢, new silver dollar $1.50

ma-s cent and nickel 16c. Blg illustrated
n book 50e. Coin Shop, Box 77, Ala-
m:dl. Calif,

FIVE Foreign bills 25c: twenty-five dil-
ferent, $1.00, Beflel, Box 17, Oitawa, IlL

INDIAN Heads, large cents, fne other

colns, Eh:: list 3z Leo Oresnstreet,
Dnion,

A NICE Cellection
for only $1.00. Myron Bushnell, B, E. Bld.,
B. B. 15 Foom G640, 6th Main Si, 14,
Los Angeles, Calif,

3 COINS And lists 10c. Oddehon, Box
44-Overland, Sg, ]'E-w tmﬂn it

of 5% forelgn bills

H-AH.H United States coln=, List e,
753 CGardenin, Long Beach 4,
Cl]:IIan:IIB
QLD Maomey

wanied, Wil pay fAltr dol-
lars for nieirl of 1913 with Liilerur head
{mo buffalo), We pay prominms for
all rare colns. Bend 4 for large coin fold-
er, May mean much profit to you, MNumis-
matic Co., Dept, 20, Fort Worth, Texas.
ENCASED Postage stamps used as money
from Germany-Austria, m-ul.l.l frame, cel-
Juloid covering, (or o] Scarce, 10 different
$1.00, ALI-Naflon, 147N West Lake, Ohi-

“E'J‘n

B0, OINS, Meduls, Confederate
hills, L!-stu free, Magy, B-D Sa :
FPhiladelphia, 1‘? m iR

INDIAN Head ith
Charles E Bumr E!a'?g:wx:mu

" FREE Coln list. Harry Elsholz, Box
ool4. Pittsburgh 36, Penne oo

U, B, Coln packots, $1.00 each: Two half
cents; flve large cenis; cagle
conts; fifty Indian cents; five pieces:
five ¢ pleces: four hali dimes; one 206

ce! Lwo guarters before 1880; half dol-

before 1840 &l Civil War tokens. Spe-
clal, i.|.| elevon for 810, Ben's Coin cum-
12 Weal Washington, Chieago 3, T11

GE"I‘ Profit pnd pleasure in collecting
old epins. Bend e for b4- illsstrated
toin_catalog. Yﬂul‘l be “E-_u“d with 1t
SBend for it now. 1, 370 Mehl
Hldg., Fert WWLI: ".I.' exas,  Largest rare
eoin establishement’ in U, 5. Established
43 years.

2 DI
Large fall catn
pany, 1180 1 Ent

Iist  l0e.

Indlan cents £1.10.
e Be. Bebee Coln Com-
drd, Chicago.
COMPLETE Catalogue of all U, 8, colns
'ﬁu Lo §1, Dl.'r 8 llustrations. 350 I,m'l.n.-
tloms,  Pric o nanJq..

Bouth Durhun;-_h_

COMMEMORATIVE $15 — Texan, Ken-
o, s, S, Gleviend M T
Snlt Loke City o~

FREE! Foreign cain, I:w.ninuhu and coln
collectors illusitated cata approval
servioe l'ﬂnll:lnlh Send B-Eapnnnn Tat-
hlm neco, Bpringfield-1

I MAY H.a.'re !Ihﬂ m ree U, 5. colns
gu.lili'lhh. Yheet me by
il Imw-w-tlu' Waterville,

STAMP COLLECTING

POSITIVELY Greateat free offer—Lat-
eat Beotl's International $4.00 Stamp Al-
bum—covering  entire world, = contains
386,000 :I]]u.utrnted. deseriptive &

1844 Standard $5.00 Cal
Philately’s Ency dian'' — nbsolutely
free to applicants for forelgn un*:ruula

becoming customers. Plymouth Hall,
cn]:l.tur:nin
DIFFERENT Including scarce air-
s o, 5 g iort SR
4 [a]
Bpringfield 8. Hl:ilﬂ BT i
FIMNE A L5, ‘I.'THI':I:? mounted.

ApRToVa

personal servlee. Tell me what cnun!.ﬁ.q
Em prefer and T'll send their stamps.
it » 345  East Ocean, Long Beach 2

“"LIBERIA 1937 Animal trinngles, & dif-
fens Sawion O Lok Sarey
Los Angeles 24, Cl]JInlniﬂ_m i

160 DIFFERENT U. 8. stampa for §1.00.
250 different U, 8, stamps for S200. Ap-

rovals. H, E. UDICII'J.'!E'. Bax B, Malrose
ighlands, Mass,

3006 U, 8 Porcign #2: Approvals:
Oriest: 408 Oak, I n_uweppnrt Tows,

20 T. B. ﬂ-‘ll.m.;n: an ap
retarn p-ns Ein‘ul:hern Etn.m.p ﬂo En:
70, Miami, i,

00 BTAMPS—Dime, to approval appli-
cantz, FPFalr Stamp Company, Bristow,
Oklahoma.

MWA?AILAHLETI:MLH col- BTAMP Tongs, wal k detes s
lections, job lots, atmlf::n ete, | foration nuieﬂkn ?nrim“uu.len s PH
MErigwin Company, "i"irlch.nd H. J W. Darby, Box 1808, University, Inblm.l.

10 FINE U. 5. 1882-1803 Ic ‘i'.feamu,. Alrs O4-6 (3) 10¢ with 14, 1%,
Bax 0, Oklahoma Cily. Oklahoma, ¢ approvals. Carroll’s, 7454 W, ﬂ;ﬁ_

awum 80 Different, only 10 to aporov- | Les Eﬁ 37. Callf.

applcants,. Paul Rawden, Box 29320, APPROVALS h grade United States
Wﬂiﬂih Hew Haven, Conn. and foreign, Cal's Stamp House, Roseville,

STAMP Exchange for adults, Free lpaf. | bUichigan

let, Liberty Stamp Exchange Cirele, 1327
HNasznu Bireet, New York 7.

MEKEEL'S B Hews trial 28 weeks
A%, Box 1680, Pu.rtpla. Malne,

MTIH A.HERICA—H!B:& pB.l:'b:t 100 dif=
ferent. anly 10c with approvals. **Crescent
Btamps,” London, Canada.

FOREIGH Consored envelopes, 3 for zac
(none sold out U, 5.) Plummer, P.0, Dox
BB, Westfleld, Muoss,

ID BIAM Only Bel With approvala.
Eenton Ryan, Middletown, Conn

" FREE Ecundor packet for rntum t-
age. Approvals gent. Enhrlum fl4 Gher-
man. Evanston, Illinols, =~ 000

BETTER Orade 'IJI:rJ.t.el:] States apprav=

Low prices, Hox 488, Mtnnnup-olfu

1,000 GRABBAGHE 16c cach, 8 dillerent
£l Zandy, 830 Elnnnmnn. ﬂ;endlm:. Pn.

"B0 DIFFERENT T 8., ;t
matives, fSic. Gerhardt, 2m i Gru.mjn:,
Auatin, Texas

BTAMPE E‘nl'.llosul.ng 4.4 only 5e.
BIJIIJB 125 Greenwood, Treoton, N, W

"EIGHT ALLractive arimuils only 2o, with
lé:pru'rnk and bargain lists. Gaydos,

" FREE 15 Euuth Americnn,  Approvals.
El.wwgi Btamp Co., Box 1063, Atlanta,

LOWEBT TUnilted States stamp prices
Free catalogues, Oreevey's, Hazleton, 367,
Fenna,

THNITED States exclusively! Attractive-
ly priced approvals upon reguest. Return
Ta0 MW 4Glst

Emrnefu uf:‘lmj' aaTm&

o315 COOLIDGE, $00 Well mixed U 5.
postpald,  Min

Bouth Rliver,
W.Ilkm—hn:'. Penna. bk
Commemoratives, 3¢ wilth apprav-
;13 Turbyﬂl §13-W 20th, Merfolk 8, V.
" PHILATELIC Ehopping Nows—bargaing
orel . Free. eopy. . Stamperium,. ﬂﬁﬂl
nch&:t.&r DEtru!T.E Il'.l.l:hlnﬂ
100 ALL Different T, B, ID¢ Monjar,
1750 Fairmont, Clnclnnati, Ohlo,
WASHINGTON Dicentennial set 5
T, 8. and forel Approvals wcurmm.mr
¥okum's, Box 1337, Bun Antonlo, Texas
LIBERIA Beautiful pdcterial set  10e
with approvals, WVargo Btamps, Racine,
:Pi:hm"! Approvals for general collectors
my specisdty,. Chas. Creek. Woodland
Hills. Calif.

DEALERS—Whaolesale list. Poatage 3c
Frank's. 5031 Quecnsberry, Baltimore, Md
B UNITED Btates, commemaratives,
nirs, general, others. 35¢ eoln  Vogue
Studio. "E18 Hennepin, Minneapolis, Minn,
TBEND 100 Dfll.'termt atkmm with 25e,
Recelve 200 different good s gﬂ. Fred
Quntsak, 1343 Ke-lbnn Pil.l‘.u.hq:rt 18, Pa,
FREE! U. 8. bl:r.l:uJ:n cotalogue: com-
plete national p A5c; famous Ameri-
cans TBe; nlrm-a.tla 18 different $1.20. Jen-
dln. anai Herelord, Salnt Louis, Missourl,

T MISSION Mixtuma 1 Ib. sL.o0. Zipper,
4226 Parade, Erie, FPenna,

T EXCELLENT Pictorial npprovals. Boa-
sonably priced. Crown Stamp Company,
Box 331, Toronto, Canada,

PIND 3:8-1!1]1!! “worth fortunes! .E-.I.x hig
Items ! ha = [FTT Countries" ks
Dilboutl, Qwalior, ete. Packet scarce Ru.s-
ala, cnl.nlnr. price ic! Fine packet of 25
ﬂ.l:rerenll. ritish Calonies—Turks mnd Cai-
cos  Islands, Hyderabad, Jamales, £,
United States $4.00 nnd :5m high valuwes.
Big “"Far Eaat" flll:k.et 20 different
stamps from Duteh Indies, Siam, Philip-

nes, eic. Illustrated 31 page
ells where to look for, and soll. stamps
worth up to §10.000 apiece! Everyvihing for
only B¢ to epproval service applicants!
H:.r:-til: Stamp pun¥, Department 80-R,

Camden, New York,

T WASHINOGTON Bicentenninl, 12 wvar,,
complote 10c. Herman Kleinman, Jenkin-
town 4. Pennn,

G0 DIFFERENT Umnited Stotes e,
Pricelist free. Beldenberg. Barodn, Mich

UNITED Staies, Canada, Nc'n.l'nund]un;l

rovils upon re& est. Dan Hayden,
1 M., Evans St., Hloomington, T,

127 DIFFERENT Sinmps 1nclndlnsr Frioa

Fighting French, Haltl, ohare, Perak
only 10 t:r 'gpnwll nm:tl.t'a:ntu Reich
Bramp Cao,, Eenmore, Chicnga, Dept.
M7

WORLD'E Lorgest diasmond and trian-
fle Btamps, free gtamp magnzine, stomps
Tam ﬂ-!:hl:-ltl%?l‘ﬂl‘ F‘mnnh 25 stamps [rom

25 diferent Unlted countries, ple-
torimls, alrmal bla: barlain ac withh ap-
ﬁrm’nb. HI_D‘m:l. Stamps, Dept. 2. Little

LIQUIDATING — Approval remnants,
8ats, packets—500 mixed $1.00. Beacon
Sales, Mn,mlrd Winss,

U, 8, Mixture, 5 lbs, 81.75. Pos
. prica liak

tra. B. Sanley Gi bm
36-P Park Row, New York.

FREE United States
¢ Mark Hanna, 335 -
burgh. Penna.

HOW To start a stamp business and
whiolesale lsts 3e, Shepard Bervice, 3760
Merchandise Mart Station, Chicaga.

FREE! ‘Western Hemisphers packel,
Pnstnjia 3de. Owens, B06 Welsh, Bay Clty,

rice list. Postage
th Avenue, Pitis-

FREE! Pony Express set |facsioiiles).
Postage 3c. Hoberts. 406 Bulldlng, Bay
l.".-ILt' H!Iﬂ'tll.rl

Br'lt!.nh Em
3'.‘-. ‘W'tllllm:. aog A“gge %u cm M

STAMPS From B9 mntﬂﬂ—-lﬂc Ap-
Enuu Liberty Btamp Co.. Kirk %

FREE ‘Iﬂlﬂ' cholee of any 10 stamps from
our first U, roval selectlon. Illus-
trated Ilut includ Casmopolitan Stamp
Coampany, DE'IIL BM, 1457 Broadway, New

York City
Canadian  sets, royal wvisit,
George VI, George V, coronation, jubilee,
rove]l applicants. Ensign,
uth Qrange, W, J.
a6 DI.FFEREH-'T United Statea 5Sc with
m&nv?ﬂh. Bpokman, Box 143-M, Maple-

THPECTACULAR Approval service for
collectors  using Internptional Junior or
Modern_albums, Lotwy, Arcadia, Calif.

D U, B, Well mixed, mMAnNY COMMOLENoTas
tives., T0 vwarieties guaranteed, ur.].r 25¢,
Hogan's Btamp Shop, Ashland, Wis

176 U, 8, Commemoratives, u.ir-.g eba,
10¢ 500—25e. Box 44T, Newark 1, N. J.

mnwmvnh state country |
Jahn A. innear Co., 501 Em
Senattls 4, Wash,

8 VALUE—U. 8. souvenir sheet, tele-

h stamp almost 80 yvears old, 25 more
Eﬂanh T. B. Only 10e to new applicants

my U. B epprovals, Steger, 1165
I:luu.-ning Denver, Calorade.

.00 FOREION Lota conslating of 104

ter grade s . old nnd new, many
high eatalegue. realt value for collec-
tlon or traders. Send £2.00 today., Ewing,
108 N. Dearhorn. Chicago 2, TII

WANTED United States stamps. Used.
Unised. Guﬂict:lnm Accumulations, Cree-
vey's, Hazleton,

DANDY U‘n].h!d Etltu 1s. W
immediately. Sullivan, m Arﬂ.de-.
Bt. Paul., Minnesata.

WEEELY Stamp Magazine, 38 wesks,
25c. Brump Journal, EKslamazoo, Mich.

reierred_

SOLOMON Inll.l:l.li'! El!g'r.hﬂ!u: Nejd,
Caymans, Manchokoo, Brun rything
3o with approvals, Viking, 1311 HE} Clin=
tony 8t., :Elrnn_i::lrnl_'ls_—__

BTAMPS, Superb selectlon sent on ap-
frnul aurl.tth‘u nrim Fred I-I'.\:ri'.l:n:l't1
Elmhurst. Il

EIJ.NAD.& 100 Different ﬂw—lunmvlls
all countries, Lists. WVictorla S8tamp Co.
London. 4. Canadn,

1000 MIXED T, 8. old and new 2ic, 2 b,
§1.00, Weatherby, Troy, Ohle

WOW! 510,00 Worth of fun for only
ibcl 600 foreign atamps, unsorted and
unpicked (mostly on bits of paper) just
s recelved I'rumulgu t.'humh missi

China, :I'htllwltnu Dutr:h Indies,
nnd other countries are represented, In-

cludes & few commemoratives. airmails,
and sl.u.m s catnloging up to Hn or moce
each! & biggest pn. EB fun in
sumpdum—lml Fou mig nd something

r:-J].y . u-b:l:l Price nh.'l:_'.l' 10a to serious

FI'D'D'IJ tz! Money back if not
du Ighted. n;-BI]Mﬂ Stam :!ﬂ., Darll:iut.

No. 21, Jamestown. New 'H'ME
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118 DIFFERENT Stamps including com-
memaratives, charities, mirmall, seis, ote.
Jc with np:prnrnks. We buy stamp callegs
tions. Badger Stamp Co., Milwaukes -3,
Wisconsin.

FENNY A
Grm:ht‘.'.ri. ax

Fenna. R

“l9th CENTURY U, 5. commems.  Civil
‘War revenoes, battleship 85 and $10
stamps free to U, B, wgrmnl applicants,
Metropolitan  Stamps, roadway,
Hew York.

“FREE! Lerward 1., Cayman Is, TI.!:I'H
and Catcos pius 0 differcnt ment Gieo.
coronatlon  poster stamps, Lo Imrnv-ld
pervice applicants sending 3¢ postage,

oyals, that satlsfy, Heil
9441-F, FPhiladelphln 43,

Tatham Stampce, Springleld-30, Mass,
A $1.000 Btam plu; fin d1l'!rrrn't 1c
13481, Bristaol,

with approvals,
Conmn.

FREE! The Btamp Finder! Send tua-ar
for the big new :dil.Lnu fully lustra
ennblin{m:m lnmmu: to identify all dif-

Also fine pac

cket n'l.ram:e
fascinating na.m from Bosnia-H mmfu
vins, Monanco, Fatialn, Cryprus, eta -
cluding nﬁfuhanlpa, animals and Strangoe

ﬁ“mln" e postage “ppgﬁ;p
1l ;
Company, Box 800, Calals. Maine.

EMOKY Mouninin commemarative lhurﬁ.
.In:'}tﬂ U, 8, stamp isaued, and 33 T,

ng commemoratives. alrmail, mv*
enges, ote, Cotplogs Tﬁt—Tn approval ap-
licants for 5c, Curhan Stamp Company,
Oloucester, Mass, ik
wn D Siates for 10c! 500 T. 8. A.
—absolutely unplcked and wnsorted—just
as received from church missions, Many
yarieties, ineluding commemoratives, nir-
mails, high valoes up to $5.00 denominm-
ton! Pr ce only l0e o approval appli-
canis! MDELI:]; hm.'-k Ii not delighted. Bwan
Bramp Cao . Dunkirk, M, ¥,
FREE! Com IEI:E “'Dutt:d. Btates'' stamp
catalog with 1.000 llustraticns! Bend 3c
lar tage. Harris & Co., 137 Tronslt
Building, Boston, Mass.

1 ¥ Packet free—Includes atam
from Tanganyika, British Cayman m:ga
animal, scarce h}rhen.d coronatlon, early
Victorian, a.hrul.ﬂ map stamps, with hig
catalo free. Send fc for postage,

Giray Btam n Gumplm- Dept. PM, Toronto,
Canada,

MEXICO Census pommemorntive sof
free  with  mpprovals. Pladon Stamps,

1717=-M Idaha. Toledo, Ohio

WHOLESALE Bupplements 1o dealers
fn-r 10e p-unnse. undreds aof 'bu:al.ns.

Gresaman Stamps, 102 West 4Znd,
York.

UNITED States npprovals complete cov-
erage, fone quality, altractive prices, Bem-

inole Stamps, Box 436, Cocoout Grove,
Florida,

HOBBIEE AND COLLECTIONS

GENUINE Arizonn ruby and desert sap=

ire, gend guarter for both, Mineral
pecimens Company, Box 2051, Phoenix,
Arizona.

FREEI
Ho postoge.
N. ¥

Colleetors  fun-fnst  magazine,
““Hobby Humor -P, Liberty,

COLLECTOR Wil buy ship's negatives,
Send descriptions, Scoizafava, 6511 West
135th, New Yark.

NEW Gland atlmul:a.m:l vitamin. De-
tails accampany hieine” offer, See
“Chemistry."

100 all

Match book covers,
35 Raoyal COVErs
Charles Edelman, 13110
Es 3, Ohla.
NEW—15 Differemt match covers 10c.
Box 202, Rochester 1, ¥, ¥,
BEAUTIFUL Stones rumﬂ:‘d from rings,

ele, 100 assoried $2.00. Lowe's, Box 311,
Bi. Louls. Mo,

CAMERAS, PHOTD SUPPLIES

WE Fay top prices for used cameras and
photographic equipment Turn your ldle
camera, enlarger, printer, lenses, develop-
ing i nt, etc., into cash. Just send
ns :T.in of what :n‘u have. State make,
model, condition, We will write you
ot once, E_um; {ng l'hn.t n n 'pnr. Fro-

are your list Cenlral

ern Co., :!Ihnm.unhts Hendquu.rtm
since 1880), 230 B. Wa Ave.,

A-16%, ¢hu'-l§q. Tlinols.

MAKE Money in photography, Learn
guickly nt home, Easy plan, Fevigus ex-
perlence unnecessary., Common school ed-
ucation suficient. Booklet apd reguire-
menls free. American School of Photog-

raphy. 1315 Michigan Dept. 3432, Chicago.
40A POPULAR MECHANICS

EABS Says: War time proves Bass
lendership, Amazing selection of finest
till eameras—Leica, Contax, EKaorells re-
flex, Argus, new and used still available
Write for guotations. Satisfaction guar-
anteed or your money refunded. Bass buys
‘em, sells "em, trades "em. Bass Camera
Company, Dept. AG, 1T W, Madison 8t.,
Chicaga. ]'.I.Il

TWE P:aa' pﬂii: i.'.!rl.[:ﬁ Tor r.a.meraa lensaa,
movie comeras, movie projectors, movie
Iensea, binoculars. Don't wait! Wrile
J'ull Ea.'rtl.wl:urs. deseribe condition, or

in railway expresa collect for free
ht!mat-_- ar ¢.o.d, with Inepectlen privi-
lege, I not purchased ¥our property will
be returned to  you Hm m.uu.n:d..
Arpmag Camera Co., Dm
Bt., New York 17, M.

CAMERAS, Lendes, H’.lahea affers. Mo-
gull's, 64 West 48th, New Work 19.

O1L Colort hm.um 5 & fAsCInAtL
hobby of profltable Learn ﬂ
home. Easy simplified methu-d Previous

experience unnmm-r_'t Bend for free In=
formatlon and ul ments. Watlonal Art
Bchool, 1315 Mi . Dept. 3441, Chi-
LAgD.

Telephoto - Io “ﬂﬁ,’, ATt Buach
v oto _lens . Busc
Pressman Fi.3 Kod Ltmm* Eoda-
matie shutter, 0 Clraph: fillm hnld.ers
284,00, Horonn Bx7 view 3 flm holders
F456 B & L Tessar Volute shutter $74.00.
Many other barguins, We pay cash for
your camera—send it for our Hberal affer,
Barbeaus, Oswego, N. ¥,

CASH! Bpot cash for cameras, lenses,
binoeulars, movie or still, sound projec-
tars.  Hand full dmmgm by mall. or

for affer. Over VEATS
of d.vapen.u I! ty insures honorable deal-
ings. Camers Company, 179 West

Ei.maun. BLmeL. Chicago. Lilinols.

BIWEST §1.00 Valae in 35 mm. fnish-
today. 39 expodure fing grain 3'.4.!1’
mnmmmu deckled, embossed
date, If:l:htccn PAPOSU e m. -
tmn exposure splits 56, FPree mailers. B
exposure rolls in beautiful deckled con-
tact fAnish with embossed wide margin.
2hc, Mailbag Fllm Serviees, Box A,
Chicngo 88,
FILME Sclentifically developed plus B
h-ukuh:ul 4x6 :nl-run::rtnu al:gewgﬂ#
n-}n Borvien, 107 Dewey St., Newark,

VELOX Deckle reprinis 2o, Rolls devel-
oped, two dc:-hln edged prints each nega-
Live, 254, %7 enlargements
ﬁu'nmzr: Etudm. Unionville. Mo.

EAUTIFUL Enlarged prinis (neariy

h:il:'ﬂ size} or 18 regular m 2hc.
Gmm, rolls eniarged :il..,:ilh. 1.00. Bur-
ton Studios, B5-M, Roscos, New York.

B S A e
roll developed 25c ng:lr.u tnﬁ slze ET: amall-
er; enlarge reprinls de, Enlarge Photo,
Box 791D. Bastcn, Mass,

BEAUTIFUL 4%6 Pictures Ilze ench,
from 116 lm-d 120 nmﬁm 31;3x4ly from

all other runrl.nt:l:d
Overnight lcmm. Roll devela A
plotures 30c. Roll 13 pictures 4 Raoll 1!-

pdeh:rl:l 60c. Enlargements on  double
weight portrait pnper Sx7—300, Bx10—S80c,
Co made from any plcture 75c. Paelfic
Phole Service, Box 606, San Francisco,

THREE FPrints each good negative, & to
B expasure rolls, 30e, 13, 16, 18 exposure
rofls, Blc. Heprints, 3c. Fred D, East-
man, Dode, Iowa,

Bxl0 BILK Finish enlargement—235a,
Bend negative. Irving Stodlo. 4006A Ir-
ving Park, Chleaga,

HAVE You n clmurl? Emd ten cents
far recent number big magazine,
showing how to m h-!mn- pletures and
EAETY MOLEY, .imz.rj.tln Photography, 116
Comern House. Hoston, Mass.

FHOTO FINISHING

IMMEDIATE Service! Pletures returned
same day order recelved. Smashing low
ferr-wnr prices! SBixteon guaranteed deck-

Velox prints frem 1all, 256 Or
urcd or two plain enl.i.rgmwnu free
*ll‘.h 8 deckled-adge pri 18 re=-
prints from npegatives 5c. Candid rolls
developed. Magie-Eye timed, vaporated.
nnd enlnrged to dxé on deckled-edgn Velox
jimucr—ﬂﬂ exp. 3imm. $1.00; 18 exp. G0c;

] c:p Ho, lJ‘f. m 8 exp, Bantam. 26c.
Reprints, dx4. Sc each, We have new, per-
fect dGmm, nl.mr Low prices, Frog mnll-
erg, deinils on request. American Studias,
Dept. 606, LaCrosse, Wis.

ROLL Developed, photo ajbum, 2 en-
Inrgements, 8 prints 25c, l:iep:p-crt Btu=
dios, Dept. 1-3, Dwes Molnes, Towa.

REFRIN‘TB 2o !hl:h H’-mr or mare), less
than Aty 3txc edch, Fineat workmanship;
fast service, Mercury, A- ll]ﬂ' North Dear-
barn, Chicago 2.

SEND Negative and 10c for a 1844 photo
calendar and m photo birthday car
Young Photo Bervice, 405-B, Albany, N, Y,

""ROLL Developed—18 guarantesd prints,
two coupons on enlargements, Zhe Com-
erps repalred—send them for estimate,
Bmart Photo, Winona, Minnesota.

16 BEAUTIFUL Oversize  deck
printa and two enlargements with
order 2ie, Owlphoto M1, w“thar.lmd..
Qklnlkomn,

YOUR Favorite kbodak pletures snlarged

sizn 8x7, 10c; three I'ur lmr mn. Bend
but- nmuvu mlml ress Gep-
perl Btiidies, Dept. nj.m ToWs.

PEDTMMBY Fur plemuu and ixmd'
it. Prepare at home. -
ucatlon sufficient. Write for J.u.turmlttuu
and requirements, American Schoal of
Photoegraphy, 1315 Michigan, Dept. 3451,
Chicago.

L BF&RI’.‘MH‘G I‘..Il"utuni:l E'r.ln'l:. 2 beau-

1iful Hallywood unm

erlum' frams_nnd p
beim

tl]l.‘m Ia!!.'lll‘.l.1ll1l!..
Town.

hoto nﬂut m::lr 250,
'l'll.]!. fArst order. Life-
Dept. A-130, Des Moines,

FOR Fast roll film duﬂhpd_]ii service
write for safety film mafler. ree BT
;rn% photo 81.00. Abbey Btudios, Bt. Louls

. Mo,

ROLL Dev and & beautiful an-
lar mentuw tl.mu: Ia.r:r;*—d:c‘ltlrd He
--'hi“h gloas, B exposure rall 35¢ eodn.
Reprint enllr“menu 3¢ each. Alden
Fhotos, 9#4-3 Astor Btation, Boston, Mass.

XMAS Caris [rom own negatlves Bic
dozen, Bend n:guuvn for sample. Films

eveloped and 1 pﬂnt.u or B prints and 2
enlargements e, rﬁLI‘.l.l Photo Service,
Box L, Crystal Lake

MOTION FICTURES AND BOUND
EQUIPMENT

160" 1688, Used sound Alm , $1.00 -
td. Write for list of eomplete sublects,
;I-::';Ethln. wk Films, Dept. PMB, Davenpart,

NOW Is 7

our cpportunity to turn

useless Ju into real American dollars.
I buy absaolete m.ollun nlntu:e mechanis
such as B:umn. Lobin. Monarch,
eLe. D‘u.'n.ltun: :3 B'I:... HMaorfolk, Vo,

EIU.!.R.ANTEED F‘!.‘Euli Iﬁ.m'ie fAlm! T]:.r\e:

spooks double

vex :z_mr ]:la.ube ludtnzl III.al Ia!::u:h
e ) WIl ship c.od. Ca . Esg-8,
if Central, Kansss Clty 2, Missouri.

WANTED: Casile films Bmm, Give sub-
jects and price. Box 170, Park Ridge, 111

EEND BStamp lor 16mm,, Bmm. cata-
lague. Sterling’s, (51 Moarthampban,
Enston. Pennsylvania,

FANCHRGHA“TI!: Fllm, Weston 24 100

It. doubls B8, B0; 18mm. $31.80. We do
Ermul-in Frea clrcular, Oenera Co.,
nvenpart, Towa. AT Rl W
BRI -16MA.  Bilent-sound: &l  latest
subjects. Films rented everywhere. Pree
catalogue, J[(sample film 10c). OCarden
Film, 317 West 50th, New ¥ork.
DEALERE limm. Fllms. Sample, cala-
legue, dime, Pnra.ml;runt-. 304 Enst Broad-

way, Monmouth, THna
WANTEID. aniv Eedmtu“ 300wt

q’%ieﬂrg?pﬂ;ln 23108 Lawrence,

RELIGIOUS Films only. New prints.
Screenart, 73-7ith Ave.. New York

AMM -16MM, Flms, Free catalogus
tnmgu fllm 10c), Parkway Exchange,
1563 Union Street, Brooklyn, New York.

1EMM. Sgund subjects §3—8mm. Be, 10
for lsts. Holmea, 3588 Main, Riverside,
California.

AMERICA'S Pest home movie subjects,
catalog, generous sample film dime, Trans-
American Sales, Morristown, New Jerssy.

Y"LORELEI"—Penturing seven Haolly-
wopd gueens. 8mm. 50 €, ﬂ O0; T6Emum.
mu It., $4.00. Complete mmor

EI:. 10c. Jenkins, H:-P 'E]lnl.'l.‘l. M. ¥.

ILENT G-16mm, pr
Hl_ﬁl:ul: prices paid. Ilululta B-i

Strest, New York 19
PREB, M’m‘ll.- !'Ilrn catalog. Bample 10o.
will Company. Jackson, Tennsssee,
t-llﬁ MM. Pilm-sublects — Bilack l-hd
white nnd eslor; sound or silemt, u.#
selection ever mmpdh'd The to 81040 rite
for new, deluxe 1844 cataleg—prafussly
umsr_raua! 25¢ (coln) refunded first pur-
chase. Hollywood Movie Supply, Holly-
wood. Calif

MOVIES: Oorgeo Hodachrome sub-
Jects,  Also hllc‘t l-ud. white comedy,
glamor. Lists free, Glamor sam=

sparis,
ple dime. Keeley, 42-PM. Corning, N. Y.



“BATTLE Of Italy"
'Ilt.-tnrr -t La&. westerna,

and MacArthur's
comics, dramas,
stamp. Excel Homs

POEM Writers, Young expert pianist=
ACTRNEET mtm :nllamnllnu
with new wrtuﬂ. Inguire Etanding,

3
:H:r'rl.e.l H-i Acklin, Toledo 10, Ohio.
BILENT 3fmm, Pilms! Lists 3¢, Dem-
sey, 1011 Stewarl, Youngstown, Ohlo
NEW TFilm lists aua exchange plan,
Paramount Mfg. Company, Dept. G-130,
Box X4, Backbay, Boston 17, Mass,
“"JOIN Our new Home Movie Film Club,
Bilent or sound B-l6mm. flma exchanged
at lowest rates. Particulars free. Mational
Film Exchange, Bia, E-Broadway, Toledo,

I BUY. Sell, rent, swap s.o.f.,
IEmm., !I.‘lt Bargaln list
‘Wanted one dozen sound projectors.
vey H. lsz- Bo:: B39, Bm ton 606, hMass,

§

erdun. Quebec. I:Jl.nld.'n.
FLASH, Amateur song writers send
poems Lo Prarie's Music Bervice, 305 North
Townsend Bt., (Apt. 12), Syracuse, N. Y.
Huw To sell songs. Bonafide instruc—
tions 81.00. Free detalls. Andy Toce, 22
Burl«nn E-L Hﬁﬂl'lln‘l 5, Conm,

LEARN Popular pinno! Play hit songs
_1'1 hml:lr.r-awlni atyle I'l,l.:uat,u send dima
sumple  nrrangeme omE=5
:'nlﬂtr Iree. Ehﬂat:men El.ud.]nﬁ. 131 Kim=

ball Hall, Chicago 4, TIL
PHONOGRAPH Rmrdu sllshll!' llllﬂ

20 cents each. Chas
Broadway, Chicago, ]].1.1.1:|uu

MOVIE PFilm processi Write for in-
formation and sample Filin Berv-
e, R. B, Ealamazoo Iﬂ- _Mich.
l BEI!H]E “EurEhI lu-nrtmzut Brmem.
nranteed. LebMoine
:l'llnu Nﬂl-d:. Missaur],
16MM, Rentals, -ﬂlﬂﬂ dbe per
uunn features 54, Free lista.
Hatlonal Cinema. Ti Dey 56 New York.
“THE World's Greatest Passion Play.*
Smm. 16mm. and 35mm. &jl:eci.ts silent or

m.qd Rent or PI.I-T*'JIB-i:: nclade nmn
Hemenway Film Co., 33-F Melroas BL,

Baoston 11, Mass,

MOVIE Film, 100" 16mm. §180—23"

double Emm, §1.35, ﬂ.l'rt]lupdﬂ: included,
.llnllgﬂgnﬂw1 4TE-A ﬁl.unﬂ" Street, Brook-
.n.-LL' .'I-'.'l.h:u t.'-l.ml:rl. fllms, 100 {t. 18mm,
ft. double §1.25. Devel-
:m .!I.Im complote mu'ﬂu u-1.|.h wu
availnble. Free ca g Baf
630 - Bth Ave., New York

LEARN Movie projection, mMAnsgement.
Free catalog. Gtrl nge. Theatre Insti-
tute, Elmira. N.

BASS Bays: I..ud.vunhlp in the cine fleld
§s apparent in war times, H

il

Fﬁ’é

gunrantesd or
meTa Com-

mﬂ!' Dept, A, 178 W, "MEEHEI Chi

MUBIC AND MUSICAL INSTRUMENTS

PFOPULAR Piano, authentie, Indlvidosl-

fmed course, Froe bulletin, Wrlte Dep't

1-P Eaatern Bchools of Music, Sicinway
Hew York Clty 10, Bernard Spencer,
. M.A.. Ddrector.

ADﬂﬂ'RDIDHE Mew and nsed, bought,
sold and repaired at wholesale prices.
Cash and terms. New 90 page aceordian
method $2.20. Del Principe, 307 S0, Wa-
bash, Chicago

HAWAIIAN Oultar music. Liat
ﬂtﬂ. Gnlﬂ:n. Gale Fuhl.lul.l.np.l.
legraph, Onakland 12, Californi
ACCORDIONS, All makes H:'l' nnd
used. Write Amerlean Aetordion Co.. 31
B, Cicero, Chiengo,
PIANISTE-OROANIETS: Quickly Im-
prove techmie, sightreading, mneceu
memorizing, playin thmu'h menl.ﬁ‘
muscular  co-ordina Pree
Broadwell Bﬂ.l.dlm DEM. A, ﬂ

Callf.
PLAY Harmanlea, No musical knawle

-
Fyrl]

edge uired, Complete ocourse 5300,
Batlsfaction guarantesd. Send Jimmy Du-
‘s Harmonica Club, Box 6303, L

d, Ohia,

ACDORDIONS £80.50, Buy and sell all
makes, 60% dizcount, 44 N, Albany, Chi-

L o

LEARN Popular pano! ‘Write Magie
K!.‘j’ 111-A Broadway. Olendale 4, Callf,

Bl.'ﬂ!ﬂ ! Bend your poems [or
our afer and free “'Rhyming Dictionary.™
Fhonograph records made.  Vanderbilk
Music Studlos, Box 112, Dept, 3-A. Coney
Island. W, ¥,

BONOWRITERE—Free book, ""The Hey
te ¥our Puture.” ‘Wﬂu Variotr, 3. Enlrm
Indiana.

FEIEHH- Wanted for musical selting,

Eoe for immediate conslderation.

I'Ivl tar Music Masters, 630 Bemcon
Building, Basion

MUOSIO [:w:mud Lo wardd, Wanderful

preposition.  Bauer Hros.. Oshkosh, Wia.

MUOSIC  Arranged. Bongs blkshed,

Frank Wildt. Music Publisher, Lancaster,
Ivania.

FREE _ Stamy for details, ‘Walter

Hoenes, Dept. Eﬂfﬂ[ Cologne, New Jersey,

50NG Poems wanted Write for free
booklet, instrictlons. Song Secvice, 131-C
‘Wﬂt 4bth, l_\lew Yark.
'D'.I'..A Plano In 12 lessons. Kelly
B’nlﬁul' 1781 Oak Street, Ban Francisco,

GCWRITERS! Amazing, Eanding
El]']opualunn.. Hibbeler, C&, 2157 :N. AVOTE,

GOOD Music enmpme:: tn m words.
H‘unl.l: inting. Reg.m Chat-
< Hlew Jereey.  Bstablished 1_9_1&

EOHG Poems wanled, Free examination.
McNeil, Master of Musie. 510-PM South
Alexandrin, Los Angeles, Calif,

OUTSTANDING Bongwriting service
Ruum Barnhart, 1320 #8th, Des Moines,

HEPORE Sending your poem (o be set
music ‘‘know Four composer,” =
Mﬂqu!n 2110 Beachwood Dr.,

bonl.']ul. Al
Haollywood 28, Calif —% P
w.ﬂ.NTED" LETJ.I:I I:I:I.'!Indl!i. w mnn
‘Evrfldlgl h. sell. Superier Song
H

BDR!]-WHITERB—B!nd p-ne‘]:l'l. for imme=
dinte examination and free rhyming die-
tlonary, HRichard Brothera, 24 Woods
Bullding, Chicago.

BONG Foems wantod:

Write for iree

Instructive booklet, outlining ug“rl-tlnl-
ties, United Mysic Corparation, Pt 14,
Buem Inr.u-:nn

WRITEREB, Write for free hwklth.

Allied Musle,
E.'nm' ’Mﬂ"‘cm:m-u Ohio.

WHRITE Bongs. Big money and reputa-
tion., Write for Information. J. Gordon
Fub, Co.. 201 K. Boyne, Ave,, Chicago.

RADIOS, BUFFLIES, INSTRUCTION

LOWEST Prices. HRadio tubes, ris,

Free ba n tl.sr.u-. Potter, 1314-F MeoGes,
Hansas Clty 4

HE‘-’I&P‘D F!lu: I-B long distance crystal
seta, with “Radiobuilder’"—325¢, Labora-

}uﬂqa__;!ﬂ: C Hnmgm . Hayward, Calil,

“IH.DID Canatruction and Repalring''—
Nﬁi illustrnted workbook—&d. 50,
ek, Box 303, Thomesion, Conmn.

HHAND New Erurt radics 813,50,
Olher bargains. nt Radio. 815 Bryant
Ave.. The Bruna:. ew York City,

DX Almanae lists every hrmﬂmt. Btn-
tion., all wavebnnds, through world, Soe.
15 Ellsmere, Worcester, Mass,

CRYSTAL Hadlo u:perlm:ntm Write
Hulet. 29 Ensl 30ih 8Be., NMew ¥

FREFARE 's"uurlell' now l'qcr a. wﬂ'l RAF =
ing radio position after the war. Obtain
your PCC commereial radiotelephone and
telem'a.nh licenses through our home study
mum written for e men who
Eul:lun hlt.'her mathematics. An easily
underst omirse. Maoderats
tu.itlun I'uuu Writa 1ur*glruculll'l_ Amer -
Hadio

iean tillH.E. East 23rd Street,
Hew York.

RADIO :Ehuvlte men_ and imenters
send for our giant radio catalogue. Save
dnLJJ:nl; J'lil'hited Radio Co. {1000M), Kew-
ar| 4

BUSINESS OFPORTUNITIES

EXPERIENCED Bookkeepers, nmccount=
ants, college men, teachers. M&AY earm
$500 to $5000 fees ns cosl Ennﬂul'l-mtn. Lo=
stalllng new medern practical cost sys-
tems. Learn direct from Fhiladelphin firm
ol succesalul professional cost consultants
and Indusirinl analysts. Practical, profit-
pble, Ten comprehensive paris or lessons,
£5.00 per lesaon. Write or register thro
w. Q, an-urlz 111 Dak Terrace, Mefchan)
wille. N. J.

LEARN Credit and m]]ocilnn REEOCY
businesa; our complete len lesson course

containg over 25,000 tr written waords;
.00 postpmid, or first on, with full
ndex of subjects covered, B0 cents. Edua-

cational Extenslon Service, Box 1845, Wil-
shire-Labres Station, Los An
NOORPORATE Your business. Dela-
ware laws. Many advantages, freo details.
Tax HResearch Bureau, Ine, Delaware
Trust Bullding, Wilmington, Delaware.

START Home business making statuary,
plagues, art goods, novelties, souvenits,
concréte pottery, garden furniture, artif-
cial marble fooring, liguid marble, Mike
cur own flexible molds, Amazin

nluable folder free. Creative Pul
PPy, Glencae, Ilinods,

EARN §2,00-53.00 Hourly deolng sim

rafits,
shers;

fied tax kkeeping locally, Expanding
rtanities. rite: Thrif-Tee, Dan-
e, Illinois,
SELL Books by mall. Eas =
Lytle Bupply Co., Avenue 11, ricks=
burg, Ohlo.

BUCCESSFUL Mallorder letters, circu-
lars, campalgns, noed. written. Long,
diveraifl experience, exploiting books,
merchandise, blishing., cosmetics, In-
westignbe! Hnlgg.ﬂ.li'rertl.li:n . 1201%; South
Ogden, Los Angeles 35, fornia.

showcards, profes-

WA ald of Bpeedway

Lettering Patterns. Modern styles, many

slzes.  Bample :Rlﬁhnbml:- IDc I]I.agln;_ Let=
Lers Co,, Box 2 Brookly Pl

BTART Your own huu.nu.u. on nmnm-

after year, We supply stocks, equipment
on credit. 200 home necessities. Selling
ﬂngﬂﬁuE:nt; to n;?ntfr:;;&, p}"ncnmmn

backod hg wurld w.ldi md.u-slg
W:—.IL: Rawleigh Cao., A-T-F .
Freeport, :I]]

WINNING Dollar-getting uhn'nﬂ tips,
apportunities, formulas; magazines,

, lbe; 45th year. "En:hemer Alll-
ance, Ohio.

MAIL Orcer business cuunu lllu'n you
how to make mongy Ir ulltime.
Teaches nrntmlum.l mai m'dur tuchu!iléu
—not penny-catching
tmils. clson Company, De:}t 403, Chil-
CRED.

T MECHANICALLY Inclined men — Own
and opernte general applinncee oo shop.

pf:r lllustrated course owE  you
how. Welding, refrigeration, moter e
pair, how to get business, etc., oll phases
oovered. Pru llhumture. poly
Dept, 136, 3836 M, Central Ave, Chicago,

WORK For yunmli! Build o business
by mail. We show you how! Partbculars
free. E. Minnick, Timberville. Va.

JOIN Haotlons]l Mall Order Ouild. Helps
you start “legitimate sideline'* mnll busi-
ness. Inside facts. ‘Write, Central Entef-
prises, Blmpson 1. Elnnu

ER Pays well. Opportunities
alore. Magazine, ]lhurnturn. 10e, Daoro-
fh,'. Orchard, Wheeling Wik

TEETED Business pllna Ln t books.
“Catnlog dime.* Il.l.u.lrl]. f13-A .ﬂ.nl:lJ.n.Lm
Sylacaugn, Alabama.

COREAT ?un with fascinating mail arder
business of ;ruur own. Btart small, grow
blg Duui.ls ree. Plan 35 iz, Haller, 438

. ¥, Ave.. Brooklyn 35 N. Y.

DIETRIB;JTE ‘i’iu-mim[ and .rr|.1’t nerals.
Whalesale nrices, vitamin
and 3 mineral tablet combination $8.58.
Iron tablets &3.54.

'bn-nl'.. tnils 82 EENEM}EL;
!.'I:I +
cutalog, | Nationai Digt Gow

G, FI"!BE
Pml-.nd , Oregon,
H nt home raising guinea
nuklet ree. Tavlors Guinsa Pl

F'a.rm Hapeville, Georgia.

EITMQRDINHRY oriunities. lit-
erature, big mail, 10c, Fre's, 230 Bank-
m Inmlm:ﬂl Hldg., Ban Franciace, Cal.

WORK ma—;mm l-'.llﬂﬂ £100.00

WMHI Castwood .1 plasques,
novelties, Material, molds, 1mt:uetlun.=
Iurmahed.. Sample la scattie,
cut, mold model with jllustrated mnl.ﬂjni:
circular, catalogue hundred now flexible

malds $1.00 postpeid.  Plastle Products,
410 . Belmont, Chicago.

TURN Accounts Inte eash. Oood In-
come; quick rosults. Mational Collectors,
Hcl'u.rl: Ohis,

§1.76. Hanlth

LEARN Movie projection, management.
Free catnlog. Qlve age. eatre Insti-
tute, Elmira, M. ¥,

MOLDMAKING—Flaster Gutﬂl m-
lete  Tormulas—Iully illustea
Eﬂ.e nl Bervice, RM-1. Park Ridge, I

HOME Busipess—Brand npew plan—
Hurry! BSBend stamp. Dalton, Box 3383,
Terminal. Seattls,

JANUARY, 1944
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mail-order business ldea.

SELL By mail. Insbruckve folder free,
Edwin D, King, 4218-A You Strect, Snc-
rumento, Californin. Al

INTERESTING Magazine 5¢. Co-pub-
lishera wantidd new writers, Renick, Hol-
lamd, New York.

“MAKE Money selling books by mail,
5p:.n.- time, start small, grow big, grand

tunity. Eraft Publications, Aurors 2,
ﬁ_. il

350 PRESENT-DAY Opportunities, 75

ges. Se.  Ten war-bime Jans, 0o
E;{]ne Industries, 1318 So. 30th. Omoha,

ehr.

““OUR Bulletins are intetesting and prof-
jtable, Detalls free. Derryhorie House,
Natick, Mass,

GIANT Moil, extra cagh ldeas 10e, Dis-
tributors, Ta0 West Ul[t Peoria 5. INinols.

articles  wholesale,
L= Saurce T_'llr\el‘:tnr:."' e, Ideal
Beryice, D-1, Park Rldge, IIl.
OTHERS Are du:lln.g it. whv not youL?
Analyze handwriting for  pleasure nod
t. Lesson free, Encloge stamp far
ren porsonal analysis. Dr. Bunker. Jop-
lin, M. .
FORGET Canvassing! Home 'huslnesa,
ofits immonse. Amazing  details,
er'\.l.l:u (5} Drawer 330, Butle Mnhtwa
lnt.o mail :\e]lJuz. P'.r:pu:r: Iqr l|.|-
t.u.r:. Start sideline business now. Bend
50c for big folic and one year subscription
to my mail ef magazine. Grover B,
Thomas, Rt 3. pm.. Windsor, N, ©,
HEARD Of opportunity to enter “*b

time' mail order iness. June, 101-
HBeech, Holvoke, Mass,

“H W Tn» Make Simple Molds and Plas-
ter P t in lnr novelbiss!
Bmh;l:t.ﬁc Plastercralt, 1408 E, 43rd 54,
Cleveland. Ohio.

COLOR Cement with chemicals, Make
artistic cement gu.rd.en ornaments Holly-

style. Bample 10c. Hollywoosd Ca-

mentceaft, B5IT m:ld.urllnd. allywoad,
46, Calif,

HARAKUL S8heep are proflable. Write:
Addis A, Kelley, Maywood. California.

CHARTERS: Delaware: best, cheapast:
free forms. CGolonial Charter Co.. Wil-
minoton, Dl e

MAEE Money alt home in spare time
by mall. Wrlte Gl;rrﬂun Publishers, Box 23,
Powiucket, R, I,

DRUNEENNESS Is & disease which Te-
sponds to treatment. Medieal skill phw
human sympathy prove succesalul Wwith
liguor and drug cases. B0 years experi-
ence. Write for [ree booklel. P. M Nel-
anu T]:! KE-E!P.-]" I!:Stlrute. lei_ht lJJ_

Typewriter Mechanlcs School.
Elmpul.‘lm homestudy-repairing  increns-
Ing. Canton, Ohle.

135 DANDY ‘i'i"m h make money.
Brondside, stamp. Books, Chars
_hllch.
BODHKEKEEPING Service—Enrm monoy at
home with bookkeespl service for small
business fiems. Cupp, 515 Highland Ave.,
Houston, No. D, Texas.
T LEADING mﬂ. mder magazines—Iac.
Movel Enterprises, Reno 2. Nevadn,
“FREE Inspection.''
moneymaking booklet,
tors, Yeadon, Penna. i,
“PROFITABLE Home-work, Wooderadt
snmple 10c, Particulars free. Wooderaft,
1330 LLn.dua,_l,r Galnesville, i

13T MONETMAKING Plans. Home, ol-

!’nuuLlr sparctime
Cruality Distribu-

fice. Own_business. Free Information.
Hational Enterprises, 815-N  Douglas,
Hnshs e__ , Tennessee,

“TOET Your mall order siart by Joining

the Nlr.innnl Mail Order Cuild. They tell
%ul..l. all the facts—what sells by mail-—who
:'a by mail and how to reach them.
help you every step of the way, Send

!-ur ull information. No obligation, A, J.
Hhutt, P.O. Box 360, New Castle, Indiana.

Lk

FL&BTI.'.K Industries offers industrious
men an coporfunity to start & business of
thelr own, manufacturing art goods, nov-
elties, souvenirs. ete., in Plastex mAar-
ble fmitation. S5e material makes §1 arti-
cles, Rubber moulds furnlened for sweed
production. Bmall investment brings good
returns. We are now placing big chain
htnte orders with manufacturers. Write

or Interesting booklet malled free. Plase-
in Industries, Dw:. A, 1085 Washington
Ave., New Yar

HDW And where to obtain mp‘.ltl] Fuilly
explained, particulars free. Star Service.
Wapakaneta, Ohio.

BEGINNERS Mall order and local busi-
ness plans and formulas, five books thnt
shows you how [or £1.00 postpaid. Cireu-
lnrs free. Braim's Book Shop, 118F Wash-
ington Ave, Endicott, N, ¥. R

FOR Sparetime income :et. “mallorder
World." Sample copy, 1IJ~=. months 28,
Southern, wavuubum\. L] |:lu.

QUICKEEST, [:Inea at, shortest way to
lenrn mallorder bosiness, 4.800 word folio
26g, Greateat non-advertising plan in ex-

tmm Earticulars in:l.-. Hoflmann, 2740
ﬂg InciTnnti, o,

OPERATE HRental h‘l.lail'l.&ﬁu. Complete
course tells how, Taylor, 100615 Pranklin,
Tampa, Florida,

HRAND New book—88 pages, 40000
words—300 tesied monecymakers, business
secrets, succesaful mnﬂnr-ue: plans, for-
mulas, wholesale E sources—2he,
maoneyback |ua.ranl.¢e m u.1 Publications,
213 Comstock, Syracuse,

GET Into mail .ﬂ:!l!l!n:. Prl:uu.rl: far fus=
ture. Btart sideline business now. Splen-
did oppoertunities. Inl'.l.‘-l'ﬁl‘.il-'l . mﬁ'mhl:
propositions immedistel able
ressive Magazine t-nl.l.a uwr Freo deta
and premium offer. Sheboygan FuhH_:hJ.n.‘
Ca., Eneburpﬁl..n_.__]i'i_'lls'ggp_.ﬂl_:l__

BELL Vitamins hy mall fram your haome,
Send 10¢ for complete information. We
show you how to build o profitable busi=

ness. Coval Poods, 812 LaSalle, Minnes
apolis. hinn.
FOR You! WVarlety, mall business op-

riunities. Write!
nll, Chicago,

To get iree ldunmn:. tu ﬂm
strawhberries without cooking. 2 all
order magazines, Omark farm 'har:n.l.n !Ist.
Aunt Laura's candy recipes. giant oppor-
tunity mail. All for dime. Circulars mailed
ditme hundred. Ozark Press, Mountain
View. Mo,

LEARN Relrigeration. Open
shop, Be independent after he war,
Common education sufMicient. Illustrated
course shows how, Booklet free, Mechan-
ies Schoal, Dept. PR, 4T0L West Pleo, Los
Angeles 6.

Finest formula S0c. Waterless
hand soap and famt {:lmm'r Warrow
¢hﬂ:r|.|,ng.'| Co., B4 W. 3 Ave, Miaml,

AEEI«ITB—Tn mall our lteratore. Good
Eimu' Home business, Maywood, 1133
rondway, Mew York

READ Robert Calller's home mall order
mothods, Get 31 doy trial offer. Dowpom,
1217 Park Row Building, New York.

Kntz. 4264 N. Kim-

‘OUTr OWn

127 WAYS To make money, in home or
utﬂu, business of mlr own, Full partic-
arz fres. Elite . 214 Grand BL,, New

Y{!TH:.

DETECTIVES Earn big money. Experi-
ence tnneces=ary, Particulsrs {ree. Gre
WRENLT, | M—Ii‘.ﬁ West Bath, New York.

SELL B mil. Complete aelling plan.
dmrlblhzlut 1pe, M. Graham, Warwick,

Hew York - -
HELL Em'elom-u mail, wholezal Big
profits, Write Omnha Envelope Service,
Dept. A, 4721 California, Omaha 3. Nebr.
B EFERS Earn m.m:e.ir at home
pesting  journal entries, s, Cedar
Orove, Morth Oaralina.
82 PAGE Mallorder magazine,
Loren Hollenberg, Roseville. TIL
FERFUME Instructions furnished, Start
mafl order or loca uRineds, Particulars
free.  Dr, Abell, Parkway Bidg..
denn, Colif,

tery cents.

Fasa-

BRUSH Plnting aoylfits connect to o bat=
tery. Mo tanks necessary. Oood paying
business at home plating au nris, balk-
FoOom .ﬁll.llm thﬂhﬂﬂ rafl IE Bllver-
in Enop  or 'E!DEI ETICR Tift=
%LIE‘I.‘\! Outflta mrntsh Free booklet.

unmetal Co.,  Ave. H., Docatur, 101

LIQUID Marble; snow-white, multi-
colored. Olazed. glaged. Compoaition

flooring. Lifetime wear, Any color, Mo
!)rlurl Flexible molds. Flaster cast-
Get into the big money now., Pull

ormation glven fres. Write Compo-Tex,
]_El_g_:v 786. S5t Louis, Mo,

SELL Mnmes by malll Pays big proflis!

Information free! Morganroth, Box 3104,

HBridgeport, Cann,

--Gummrsﬁj_ﬁiﬁi‘ﬁm'ﬁéhﬁﬁn—
n''—l1oc (coin). Warsides, Park

fl{ﬂﬂh Tllinois, i R R
¥YOU Too can learn how o make, mold
or cast real plasties, Send stamped en-
'n;r:IEEn Box 498, quug\lqﬂ_.‘lg,_’]‘rm.
EILE Screen business. Print r.ha dresses
you like, school, posters, cords, Benud
money order for yoir eopy S1.00. l... Bhares,
F239 Warren, Chicago.

. ltv:lnl !

GIANT Muils ¢; Mail Bale Magazine 4¢;
uggnumtr ma.tl free.  Harvey Teeple,
}, Decater, T

P’n‘n_'l.fﬂ_ﬂ_fﬁr"]wu ma
s0me ﬂ Fﬂ format, wel
I:nd. |

ine. Hand-
odited, illuu—
ow As 100 manth. f
profits.  10c brings nmp
-tigul, Ord, Hebr,
LEARN Me I'.I.MEEEI:: Rtm-.rk,nhln dn::-
less heallng. Mo manipulation
ratus, Unbelievable iilnplicttr md mu h.
Inexpensive cOTTespondence course. Writs
Metascience, De l-lmd Florida.
EARN Money at home! Thuuurlmhdul

“"Home Worker Magazl tells
Bample, 250, Elumm':. Box T, 4817 North
Hosiner. Chicago. S

THNACK Of making money in any busi-
ness job or profession, No selling, Easily
mastered. We show yon tww. Information
free. Betier Bales P.O. Box 36, Sta,
E, Clnelnnati 18,

I'I:IEHL"L&S. FLANS, ETC.

FRESERVE Your “tﬁjm a fresh condi-
tion skx Lo Ewelve mon wollons, 250,
James Vick. Church Road: ‘l.flmnla

MONEYMAEING OPPORTUNITIER

HELP Win the war fArst! Then man,
R R
Ma - -
%nt’eu. Outfit prices, Eprinkle, Plater,
¥i0, Marion, Indisng.

IF Yau i'n.n.t. to swap-buv-sell anything

send for Swappers Cuide. Its full of
gpmnuulﬂm all over Americn, 20c copy.
ree adverfaing. Swap Oulde, 810 N.

Bt._Joseph, Evansville. Ind.

GROW Dwarled trees few Lm:h.eu hjﬂh
For yoursell or sell, Instrue 3
rles MeGuire, PO, BDG:MB‘-—E S-EBtI‘.lt-

'MAKE Your own Flexible Molds, Stat-
ATy, ATt Goods. Noveltles, Artificin] Mar-
ble Flooring, Liguid Marble. Litersture
free. Hemico, 1-M, Park Ridge, T

LL'ECEHNIC!.LLY Inclined men — Own

u-i)erata enaral np‘pilnm:e mﬁalr shop.
I'Jum]:l L illpstrated course shows ¥ou
elding, refrigeration, motor Te-

pa.lr. hw to nl.‘- business, ete., all phoses
covered. Free literature. Ohristy Supply

Dept. 1134, 2038 N. Contral Ave., Chicago,

PAYING Mall business—Stamp brings
proaf. General Publications, Oeslning,
N Y.

START Your own magazine agency at
home. No capital required. Write for
particulars an sugrdlln_ American Read-
ers' Bervice, Hatfl MHs.

42A POPULAR MECHANICS

NEW Oland stimulating vitamin,

talls ACCIMBANY “Colchicing'" offer.
"t‘.!htl-n!.atrs'

“LUMINOTOS Paint” shines In dark.
Eulﬁtmndc. 100 other formulas, plans—
1 . Boap-making oourse formus=
as) £1.00. Resllvering mirrors. formuls
20e, Idenl Service, 301, Park Ridge, I,

FREE Formula catalog. Latest money
makers. Western Chemical Salem. Ore.

MAKE Frst selling products. No ma-
chinery. ““Chemist Approved Formuolas.'
Idtu'ra.ljuu fren. Komice, 18, Park thn.
Ilinals.

mnzv-mmiu Formuins for besin-

, demonstrotors, ete, Lisis Iru [T
Hh—u Chermnist, 8556 Ladson, uu.rn'g,
Lista

nOs.
Chemist, Gordan Ave.,

Die-
Sen

REAL Manufacturing formulns.
[ree. GummJ-nn.
Byracuse, N. ¥.
FORMULAS — Latest, I:I-u&
Literature fres.  Belfort
Building. Chiengo,

AUTHENTIO Formulary %24 pages (il-
lustratedy, 10,000 money making lermu-

Andlyiis
Enginvering

instructions, sabstitutes.

MAKE Extm_mon b home, Details
free. Lumeo, Kimbail, Nebr é’tmnp?nt fm“!mf":m”“nm Eﬁgﬂ,
dPDPGgHi'.;T Bg'ﬂl.unfwmiljlnaai 22 deli- | mut Manssachusstis.

S VAriplies, elEers i

Menominee, Michigan. CHEMISTRY

EARN Money evenings, copying and do= FREE Chemical catalogue. Enclose 3c
f.i cating comic cartoons 1'|:|r vertisets, toge. Greenwood. 308 Broadway, New
dservice, Argyle. Wisco ark,

AGENTS, Baleamen, hm ‘warkers, get DCILCIIIGIHLEWMH@ ﬂsumlcﬂ [=a
pew offers. We send DAMES uuﬂ'wh nbtes new muotant ted book-
25¢ liats yours. Hudson Berviee, I'IB mnnsa:l.uu e,

Broadway, New York.

Quutglt Wellesley, Moss



WINN'SE New Idea Home
Chemieal Kits and ap Lus ﬂlltlllﬂ
home experimenting. Be for J.lurl-
ture and retail -u I;r catalogue. J, EFL
Winn- Ca,, 14 W, Tard Bt
Hew York ;

80 PAGE Amrnm calalog sent for
T5¢. Chemical catalog., 10M ltems, 25e,
Laboratory Materinls, 7321 Vincennes,
Chicngo.

LUMINOUS Paints. lnrge samples ten

ors 256, Elamps accepiable, Bpeciro-

ﬁm electroscopes, etc.. catal 10,
MMET la.hnrll.nrlg_u De-n'l.'u‘ 1J_G_|Ir.l.dn.

GLASSWARE, 15 Pieged $1.00. 156 chem-
jenls $1.50. Catalog. Hankin, Glover
Bldg.. nsas City, Mao.

Mﬁﬂk‘:ﬂ Ga'..i.t].nrachm?ism mllm:ruil ;
[l =N i, sale: ““How
H:-Le“ wl::]: :;pfi: tory.' Bend

!IDD. Tracey Iﬂy_n'raln_{iga Evanston. Iil.

CHEMISETRY Laboratory m ratus and
chemicals for Industrial, snalytical, and
prl.'rl.l.u npcrlmnu.l lnboratories. Come

lete chemieal laboratery su Isr EeTVice
ar correspondence 5 HII.I Band

a: !:rr frea 1!-91 ¢ catalog of chemcinls

E)Epl!.. M-d3, Bialoghbeal
nnﬂ| Uu. 1]1Ell‘t Hope Ave., Roches-

[

York.
muick chemical
Bons, Camphbeil.

FE For
nn $2.80. Eutting
Califernia,

AGENTSE WANTED

B, v e S,
,  Best g‘ﬂnﬁllﬂll.llﬂl'll. Froo
Agencies lﬂinE Uke wildfire. Hurr I!Erl.tt-
md: 3 1- Pithhuru‘h an, M.
kage actunl sample
fabrics and H.I:a']B [y fres: dresses,
lingerie. hmleH shirts, eh: Take orders.
SDommilssions big. Bend no money, Wrile
for :':rur free line today. Melville Com-
pany, Dept, 3761, mmlnnnu Chilo.
uered window rn let trr:-.
Absalutely beautiful

mates the
cards

! -:mm Lacg
New styles.

BEND Stamp for bargain sheet on 30
useful Xmas gift items from 25 to $12.50.
Groldshield Products, Dept. M, Gireen=-
wich Streel, New York.

“GUARANTEED Local Business Demon=
Elralion''=—10c (coln), Warnides, QOak
Park, (1036), Illinols,

EVERYONE With anyvone In the servies
wants o persanallzed honor acrell and serv-
iee recard. Timely, fast ne]len profitable.
Complete data on request or {u tx nales
kit with samples and amount refund-
ed upon return of kit or after 530 sales
Harry W, Latx Service, 141 Weat Sith
El-treet Hew York 18, NEI' Yaork,

MEDICINE Men! BSali uels under

our private |abel—Tonies, liniments,

echs, l:lhkl-s el: Complets line of
ular Purchate direct,

prices, Rl:uld Bervice. Morman M. Beil &
g;:l . 126 Lexington, Dept. P-121, New York

BLADES—Best quality. !
Dietails Tree, .ﬁtﬂ%ﬂdr “tﬂ I:II'QH

BEALESMEN: Have real money mn.i:]n
opening. Flte Into wWar Fogram. 0

wlﬂ: firm. Dept. “'F,"
. Texas.
HELF WANTED

MEN, 20-45 Yre. to work an railrond
rall testing service cars. Those under 38
sl bie draft deferred, Job entalls con-
stant traveling. Electrical-mechanleal ex-
perience preferred. Also stewards; n]anr

Box 383,

lus all expenses.  Those in
D0*: war work not considored unlm re-
lensed. Arrangements will be made for
rsanal Interview In your viclnity. Write

ull  details to Personnel Department,
lip-et.-r:.' Fmd'u-:Tu Co., 1505 Willow Ave.,

EDUCATIONAL AND INSTEUCTION

WHI&L‘ES.R.LB Bources. 500,000 mrticles.
ctory, Maywoode, 1133 Hroad-
¥ay, .1’!'!'. w_Yark.

PLAYING Card game. ZB‘I]'E- praofit. Bam-
ple_gnme 2hc. Box 842, Denver 1. Celo.

BCHOOL Senlors—8el]l Americn's meet
h-:nu'til’ufl. duilmufn graduation name
eards. vﬁl; highest commission
I‘..uml. rlm ree sample kit Print-
craft, E. Elm Strest, Scranton, Penna.

H.ﬂ.GIﬂ Cleaner and laundry scap deal
Hotter than & flreeracker. Big profital
Elltmpiu free. Besteo, BOOT Irving Park,

EI[-'EIJ.EHT Bldeline for printing sales

men. Decilcomania nome plabtes in n'nl.]l
uantities. Alao, make momey ﬂﬂl_’r‘lu
nitials on automebiles,  Free
HR.J 1483 Washington, Bmlu-n IB],
LES,

AGENTE—I00T Profit lelllrg gokd leaf
window letters: stores and Free

iltﬂ- Metallic Letter Co., 438-B Kerth
Clark. Chicago.

FREE Waler and our concentrates,
makes flavors. lotions, shampoos, T2 prod-

samples—catalogue. Atlas, T#l Hnlated. ucts, labels. bottles furnished.  Quales,
m::ﬂEN-TB—It'u Bew—ITE Dol Everyons | oo rusell, Detrolt.

wants radiant plastic luneh kit. Sample Eﬁﬁzﬁnﬁlfﬂﬁﬂhﬁa}“ {':"'éﬁ
on trial Gommissions adyanced. We de- | scriptive  booklet free. Elite Go. 214
‘Durby, Penna Orand 8t.. New York.

PLATING Outfits for auboparts, reflec- HIGH-ORADE SALESMEN

tors. Connect lo a battery, No tanks

necessary, Free booklet nnd particulars,

Gunmetal Co.. Ave. N, Deeatur. TIL

START Your own business on our cap-
ital. M“Fﬁﬁ your own baoss, Hundreds
average 31 to 85,000 nannual sales vesr
.ut.zr year. We supply stocks. eqguipment

erocit, 300 home necessities, Selling
errerlr_nu unnecessary to start. Wonder-
p-url.'untl.i to own pleasant, profitable
business backed by world wide indusiry.
Wrile Rawleigh Co.. Depi. A-TU-FPMA,
Freepart, I,

EXCLUSIVE Territory fire extinguish-
s moderately priced. Established 1885,
Firstaid, 1B urth Avenue, Los An-
Eeles 6, California.

(shines In dark).

LUMINOUS Paint
Pm:ﬁu.hl.u soller to thousands of homes,
officea, snd factories. Detalls,
‘Wa.rﬁ. 987G, Savbrook. Conmnecticut.

CALL On frlends with greeting card
nssoriments: Easter, birthday, other oeea-
siens. Personal statlonery, gift wrappings.
Big profits. hpe . Bn.m—

BE 0N APPROY

fth Avenue, b:pt tl 4, Mew York.

HANDY Hair trimmer. Sells like wild,
Trims s you comb, Baves Barber hills,
5%.'1"&”“ sent on trial. Eristes 131, Akron,

MIDOET Bible charms. Literature free,
H. Tooker, &30-M Chestnut, Hamilton,

VPIN-UPS," ﬂlnrlnhn rl-l. M rﬂ
size, Bamples I5c. Ea BEEO
.ﬁmt §1.00. Clover Nuw iy, 31 D Hnllla 1

MAKE Extra mnne}' selling our

““Vie-
tnﬂ'ﬂl.a.mm " Com
Frod

ote samples, instrucs
ticns, 26ec, ntsak, 1941 Helton,
Pittshurgh 18, Penna,

AGENTS, Bi line Including food prod-
nels. Fast ull r|.|: mmum and hurnin
deals. Low pr card for bBlg ou
gt oﬂ'w 'lrllh :il'!-. Hn-Ro-ﬁn 2776 Ilud!l:r,

AEER'I‘B: ﬁhlmnl.rﬁ!nnmu on pocket-
key protectors. Ba FOUL
name, address, 250 thmba.nl outfits,

‘l‘mhltﬂn :hmks check-fobs. name pintes.
. 303 Degraw St Droaklim,

usiness! Manufacture sim-
}du products ! Proﬂls 500 to 500071 Im-
allon free! 'I'Iil.-rmuprh Peoria 4, TIL

UNUSUTAL Baleamen for an unusual jnb.
It's permanent, practically a business of
your own, becoming more nud mare 1.'-.1-.!-
able. It's selling but se:ll:l::g In.rlielyr
counseling, You are '.l' strong
national advertising and WEET-
bopaters. Mo priority troul Iu nnd wAT
conditions w with you in many ways,
Requirements: good rnun.a.ut.:.r and char-
acter; n will to wnri: Libernl commission
arrangement. LaSalle E:bunsl-on Univer-
slty, m.l.lnn:]iar famous correspondenca in-
stitution. Write fully about yourself io
Elon Borton, 4103 8. Michigan, Chicago 15,
ADVERTISING Bock matches—World's
largest ““direct selling” book match fac-
tory offers advance cash enrnings calling
on every type of business, nn-n ur wnmun
Experience unnecessary,  Full it time.
Low prices. High ua.!ll.r n-,ulek. delly=
eries, Powerful patrictic display. Bpeclal

designs for army énmps and naval sta-
tions. 'Hepelt.u FPres kit. instructlons.
Hntl:h curE Amaorica, 3433 West 48th
Chicago 32,
H'I.'w. Fast mlll:'r. store, agonts,
righted torial Invout, T, 8. presiden
histori data, sample 10c. Meyart, Box

B44. 5t. Louis. Mo,

BALEEMEN — Baleswomen - 8¢ {cost to
vou} article sells on sight toe workers ev-
erywhere for 2he, 86 to 510 easy.
Bend 25¢ ¢oin for sample. and full detalis.
Brumley Products, Dept. P, 1008 Champa,

Denver, Cola.
SELL Pamous “Re-Zil-Arch.” Write,
Evereit Foot Cushion Company, Evereit,

AD‘.I'E.'ETIE-IHCI Book matches. Amer-
lea’s largest manufacturer of union label
book matchés, Past saelllng line.
galea producing kit, Bomple matches,
Complete cut catslog, 17 eolor eombina-
tlons makes selllng easy. Commission in
advanece, Superior Match Company, 7330
Greenwood, Dept, M-1, Chicaga.

BALEEMANAGER. Edl.u!n.l.lﬂ'n.ll InrJ:n-
berships. Mechanical society.
crntue ' Permanent. Ni)tl‘l\'ﬂl.lu{ 'Ell.h.'.a.
Alrmall hu.r A Ju.u.m: Moble B. Mar-
tin, 610 . Portland 4. Oregon.

STEADY Or Tir‘t time employment for
relinble mrm 5 llm»usrnl m t-um tn
farmers Teeders,

mnmin‘lons Lum Mineral ﬂompnl.mr.
Castanen, Penna,

GOO0D Jobs for you in hotel and jpsti-
tutional field, wartime housing. food and
recreation projects. Thi L‘l.l-l.‘l:la‘ of men
and women—all sges—needed for well-
pald positions that offer color, excitement,
ever-new and fascinoting duties. Already
bullt or under sonstruction are over 3 bil-
lion d worth government sosial
and recreatlonal huitdlnn officers” clubs,
elé. Record-biedaking business in hul;.nh
elubs, :In.ltll.utlun.l MERATE BYVEn ur.er a

unities, Lewls school recelvi
mma.:erl hastesses, executive
purchpsing ﬂ!tl‘l.tl
hmuml: u.uper'runn
ete. Previous experience pro

U'l.!-lt'
Btewards,

Trl.i.nil:lE quﬂ.llﬂn ¥ou, at home. in

Fe=
time. ur HNational FPlacement M s

Bureau
helps to ?ilm you-—-and under our amaz-
ing Certified Job Plan—actually guaran-
tees will “‘make ' when placed.
Write today for Iree ! Lewis Haotel
'I‘ra.lmnlg School, Room CA-368. Washing-
tom T (First nnd only schoal of its
kl.'nd—l{ur in Its 28th year.

“HOW To :Hr:n.t l-ud. Traln Horses"—
A book every farmer and horseman should
have. It 18 free; no obligation. Bim

nddress Be School of Horsemanship,
Dept, 1101, Pleasant Hill. Ohio,

LEARN Angora rabbit wool production:

"-"t'n-' E.,uﬁu.h e, mlso handleraft, spinning,

. robbits ensy to
rlju-_ 20 lesson course tenchies you, Des
tnils Ic International Institute,
Box 047, Salem, Oregon,

BEAUTIFUL Penmanship — Interesting
spare-time course. Hotell School, 33 Mo-
hican, Dobbs-Feriy, New York.

'M!Al:iﬂ‘.-' Bhwr.'hlmt and typewrl L
y. Send 50, '.F'-n.n-:uil.uﬂu;l'
FPerry E'.L 1‘“" I, Mass.

mzmnn.h.. Oppartond
I!.l TIImEdm BT - ﬁ?ﬁﬂ.“‘-ﬁﬂ&l'uelﬂ 51 ﬂ-
arned, mik
Wfl‘it Caole Jtuucfal:.u Erl‘lmﬂ'!mr{ e
"sed” eduentional boaks on all
aulﬂ:cu bought, sold. rented. &
guaranteed. Complets de-
tails and ee-page llustrated pargain cat-
TR, @500 DMPpRNY .
S Shi. Dop

MAKE Up to weck as o trained
ht!.it.u.l hﬂhfi_!‘hlm . I.Liﬁ"_u"ﬂlé home,

3 cagoe Behoo uralng,
Dhept. T Chicago.

h';li''E{..]':I'“il,:,ﬂ:i—‘Elrm:I;::It::liI are. Lenmlmnt-
able tra ckly through 2l prac-
\-quliml welder m;ct.t'ifntlun at
hnrtl mt. of materials. Pull pnrhl:ulnrl
free, Valuahle welding lessons hook
Hobart Welding Bchool, Box M- 1!!2.
Troy, Ohio,

DE.'[‘EB'I'I‘I."E Tralning, Phillips Secret
Bervice. 1917-B N, Kenneth, Chicago, DL

EN.'I'GY Hr.-nlt.l:_ Bacoma m‘u‘.!mlnh.ll
ullibrist. Frea health book. ritel
uﬂ 21540CM North 5ind Btreet, Hilww-
., Wisconsin.
I-IGH! Hlud,y course, drugless therapy.
Free lteratore. Inst. of Drugless Ther-
apy. Tama. lowa.

LEARN Shoe rebulldin
tuition. Invnﬂgu. Gus
3803 Take Si.. Ea.

FPractical. Low
Trnde Echool,

BECRET Investigation. Experience un-
NECOERATY, Detective  particulams  free
gen;ge Wagner, M-125 Wesl B6th, New

ork.

KREEDED—More tralned —machinisis,
Prepare yoursell now. big paying jobs, es-
sential trade, Big future, BSpare time,
basie home training. Amazing new
£3.00 postpaid, Sign. Farmi n, Ma.
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MATHEMATICAL Hhurt :uts. Fnrtr los-
son course §1.00, Easlly mas Blide
rule Iree. WVocational I.I'la.l::l.tl.l.t.t. B'DCI 434,
Duluth, Minnesota.

BHORTHAND In ten [essons, Bample,
Eni‘ﬂ.w Bystem, Deptl, #44F, Syracuse 1,

WE Collect nobes. Accounts everywhere,
No charge unless collected. May's CGollec-
Hon Agency, Bomerset, Ky,
COURTNEY'S Mail Service lEI
Gurr. Ind. Receives. m{mr&l business,

raonal mail, 00y Letters,
p-uat cards malled 10, 3 rm- 2he.)

BECOME A Doctor of Psychology
(PFs. D.}) Teach secret of nnnl:enr.ment,
h-ppineu_ Bolve mental worrd Freo
book. College of Universal Truth S851-B
North_Ashiand, Chicago. gl

T WRITERS—II you Wwant [0 be more &
pessful, send for *“Writing For P‘mﬁt"
and learm how. It's free, ‘Writer's Cor-
E\Esrp-nmﬁeme Club, 30 W. Washington, Chi-

T REFRIGERATION Berviee course, 24
{llustrated manunls, Hoaklet [ree. Me-
c.hnnl.u Sehool, 4703 West Pleo, Los Ans=
geles 8,

PREFARE Mow for theo l.ﬂ.lu.nchl: of
America's post-war billions in

USE Our washington, D. 0., ofice for
murm?:l:d“mrémm arding netul-vlne ]ﬁ
Tece i
muonthly. Hawkins, Seven Randolph F|

.lnvun'rmmﬁ AGENCIES, LETTER
RITERS, FOR ADVEETISERS

ARTISTH: Scores of
Full ar Igm‘l:- HUme. Send for Hlmt.nrr
Assoclated Chicago Artists, BMO0PM  No.
Miehigan, Chicago.

CUWERCIAL Art, Il:l'il'!rtlllhi iilus=
trations, any de-mark, let-

terhead or ]n deslgning.

Renspnatl
?anwu Boker Studles, 3302 ga:ﬂ A,
ebras n

enterprises. Get sel to secure !I‘Elll!' ahATE,
Study Anapcial onderstanding. Sta
maney, Particulars freo.

ueation
Beoks, 137 N. Rutan. Wichita, Kansas

LEARN To sing beautifully through
modern voles culture, Liternture [ree
%mﬂ, 31TA Bo, Hartford, Bremerton,
ash,

EARN Certified Grapho-Analyil degrese
analyzing handwriting. Students r 1
earnings up to $1.00 nn_ hour sparetime.
£75.00 weekly full time. Oraduates ln em-
ployment, credit agencies, police depart-
ments. courts, bosiness and in private
practice as personal problem and vocatlon-
al advisors. Fully illustroted Grapho-
Analyst and 3000 word lustrated lesgan
free. Institute, Box 1150, Joplin, Mo,

USED Educational books on all subjecis
sold, rented, wlso bought and exchanged,
Moneyvback guarantes, "Write today for
free catalo m:t details, Lee Mouniain,
Plagah, Ala
i HEW Wﬂl!r!- I‘II:Il.Ed Eﬂoqr! 'Hﬁl;lludid
n mp:n mapu-l on
opporti ”'hru.‘: Inta'™ proftable
wrltd.ul R:uuh u.stl:ard for fres de-
toils, Comfort Writer's ﬂﬂvtw, 2i0-F
Bouth Beventh (2), 8L Lol

H'.ED]C.H.I. Laboratory I‘.ﬂ!hnlr:ln:ml in
Ern. demand. We train you In your spare

me, in your own home. You can pracs
tice whlle shldigiﬂ_lf Write for free cata-
Iq,!u-u mp-cri echnical Institute, Box

nnmuﬂﬂaaa la A _disease which re-
aponds to treatment, MMedical

human thy prove successful with
liguer and drug cases. Years cxperi-
enca,  Write for free booklst. P, M He]-
son, The Keeley Institute, Dwight. I

MITH OCourse. Lock ch:lma:
key fitting, etc. $1.00 prepald. Look-
u:sllh Canndinn. Texns.

RADID Engineering, broadeasting, serv-
feing elecironles, m.-l-ﬂnu marine and
palice rnd.in tnulht thoroughly., All ex-

LhmaJ_ Catalog ft\te'
Rﬂm ln.utltute. Dmt.. R, Valparalso, In

CARTDONING, COMMERCIAL ART.
BHOWUOARD WRITING, BIGN FAINTING

CARTOONING. Learn quickly at home,
New, casy method. Originate comic char-
mcters Inatantly. Prepared by successful
cartoonists, Complete course $2.85. Detalls
free. National Artists, P.O. Box 4248-A,
Dallas, TeXas.

24 0 Newspapers $2.00, Good-
all, 31 Gl-rdn—u:n Vallejo, California.

$2.00 POSTPAID; 200 8'5x11 Good bond
]Ht-u’rhum and 200 8% crivelopes, $00 of
ach §4.76 postpald, ero Products, Box

3“ E'[.I.I:IIB-'I.II‘.B'II'I.’EE PE'IIIIB.

FREE ﬂm‘m:laa printing uluml An
thing need, Past service. E.‘
Ren-ur er Ch-.-ta.ea Dx.tu.nnma..

} ELECQ. Envelops omelosures,
H.M: 1004, HD'D. All printing  lowest
rlr.eu..“ Samples, Coodprint, Harrison-

rg. Va.

200 BOND Letterheads. envelopes, B9c.
H00—55 38, SBamples. Joseph Johnson,
1382-4 Fifth Ave., New York 29,

" BETTER Orade printing reasonable.
Estimntes on anything. Economic Press,
Legnka, M. J.

500 4x21y FOUR Line gummed stlckers,
dlie, Moritz Printery. Saginaw, Mich.

PRINTING OUTFITS AND SUPPLIES
PRINT At home, 10c will bring a come-

ADVERTISING Placed, any publication,
lowest rTabtes, complele agoncy servies,
Skilled advertising—mer ng couns-
sel.  Hatellst and booklet, entitled *Ad-
vertlsing Results ¥For Sale'' free. Baker
Apency, 3302 Dodge, Omaha, Nebrasks,

SPECIAL Low-costing, most effective,
inexpensive advertising. w;u. Van Scoy,
1501 West 11 FPlace, Los

ADVERTISE Profita lﬁ
b, 000, =] L .

magazi muail=
ing-list ratebook, ree_ U.I:Jnl:n Tﬂu:ru.:-
ing Agency, 20-PA West Jackson, ﬂmr.a:ﬂ
ﬁD\"ER‘I'I'-EE‘ M Words, 140 -
DE!!- :8 Lists free. Adu:ru.:ln;
#18-C; Cottage Grove, Chlcago.,
lay ndvertisement, 60 mago-
Zlnes, year §15. Wood's Popular Services,
Atlantie Qity, (N. J.)
FREE—New Advertisers Rate Ouids. 44
huﬁ IBnduduA?unﬁhiu ALMt rates.
rown vertialng Agency, Mer-
chandise Mnrt. Chicaso.
ml.?.um.

reaches

ADFIR'I'LEIHEI- F‘Jl.l:l:ﬂ all
newspapers U8 A

Free servico, 54-page ca I:l.l i'.ree Baker
Advertising Agency, A-180 Madison,
Chicago.

FREE—" .ﬂ.mnzl.u New Book —''Profits

From Classified Advertising.'' Talls how
and what to advertise, BHe sure to read
this book before you lnvest one cent in
ndvertising. Remember—Iit's freel Write
for your now, P, W. Johnson, Classi-
fled Advertining Manager, 200 East On-
tario Street, Chicago, als.

TYFEWRITEERS, I]l]ﬂ-lcl'll'.'ll-ﬁ
OFFICE DEYIC

DUPLICATORS And supplies, Ofes
oppliances, etc. Write Dixiegraph, 'I!:jug.
M. Cerolins. i
DU'E'IJG&TDEE Dll‘.tlphnnﬂ
addressograph, other office machines, No
riority. Booght, uln u[: aired,
Pruitt, 436 N. LaSalle, Chicago.
“FRINTOMATIC™ Eult -fending  rotary
stencil post card printer, cnmpluhﬂ 50,840,
All makes duplica llii_?'n Hes., Lil.:rl.lu.rl:

frew, Plttsburgh gﬂy
Pittsburgh 23, Fennn.

Faurthh Avenus,
RUBBER STAHPE .iN'll OFFICE
BUFPFLI

NG: Easy method course—
1,000 Musteations, ecomplele
$2.85. Sample lesson sheet free. Home In-
l-truﬂlnm: 58 West 116th St., Chicago 43,

SIGNE2 Painted—all kinds, Write for
{ﬂlﬂrmntkum Hunter BSigns, Weslbore,

CAR
36 lessons,

BEST mr.?m cartoon  course with
artists kit—§3.00. Membership Cartoon-
isls Asscclatlon free. Cartoon Publishers,
Weal Springfleld, Mass,

TRY Prulemlannl black ink. Supremes
for lettering, fine drawing. Desk bottle,

eub, 1944 Lomavista, Pasadenn 4,

CARTOONING Course:—30 illustrated
lessons, aver 500 sketches, 81,00 postpaid,
Montes B!.ud.ln, nux 802, Pasadenn, Calll.

n‘h ucing pro=
mﬂ Il ﬂﬂ C!ul% 1o The
BUBINESS EB&‘I"ICE
HQ]'..L?WDOD Movielnnd prestige mnil

address. Business and sonal mall re-
celved l.rld forwarded dnily. Only £2.00
Ennis, Bax 2087, Hally-

monthly, Mary
wisod 28 Callfornia.

ONE Line 15¢, two lines 20c, three lines
150, Excelln Sales, Dept., B, Box 50,
anrevoport, Loulsiamn.

3 LINES 30¢; Cushiomed, indoxed, 350,
Signatutes 5150, Stamprite, Wouwalosa,

5.

KNOB Handle, cushloned. 3 lines J0c.
3—40e. Blamp Works, Centerport, N. ¥.

FRINTING HULTIURAPHI.’NE MIMED=
GRAPIIING, GUMMED LARELS

MIMECORAFHING Cheap! One day
service. Send stamp for samples, prices,
Hnwrm '1‘3'4’5\' Gainesville, Pla,

reasonably
grl p:u rmnwg%m Print,
uth Whitley, Indinna,

£1.00 EACH Postpaid; 200 8'4x11 jetter-
;0% envel 1 posteards; state-
ments, Benneville, 00T Weat Roosevelt,
Philaduphia 40, Penna.
&g 40 Letterheads and en-
velopes. 110 of “o both S50, - Yuks Press,
Pottsville, Pennsylvenia,

FIRST Quallty printing — Reasonable,
Particulars fre. ‘.I.“}‘ruutt.'r Printing, Mil-
roy. Pennsylvania,

' 44A POPULAR MECHANICS

125 LETTERHEADS And 135 env ].T.
5150- i!rcp-ld. %ﬁu P:ln.t- Bhop, -u.r.

ig‘lete catalog of presses, and supplies.
Peiffer & Company, § Columbin St
Hewark, N. J.
PRINTER'S Supply barguin wtn:lug
Bend au!.ulp ﬂr&dﬂmw ngi P Huron,

Chicago 2

PRI&PE.BQION&L Stencil postenrd rint-
er, complete, $2.45 postpald. h.nEle
Aa.s-u-rba.tluu . B-11, Cincinnati.

INE!{P‘E"‘J’EI\E Hnm:-m.l.d: printing
press, Detalls free. Novelty Bhop, Downs-
ville, Louisiana.

PRINTING Outfts and supplies. Bend
stamp for detalls or dime for cmﬁum
illusirated supply book, Eelsey, f
W-11, Merlden, Conn.

USED Presses. tvpe, sopplies, Lists 3¢,
Turnbatugh Service, Lovaville. Pennm.

FATENT ATTORNEYS

“INVENTOR'S Guide.'" 100 mechanical
movements, free; advises oo patenting,
sc]":[;qg Ln“nuh.n.n. Frank W,

azsau Street, New York

PATENTS, Protect your iden by socur-
Ing fres “Proaf of I.nrentinu' folder. Ex-
ceptional personal service. Established
1908, E. E. Vrooman, 871 Woodard Bidg..
Washington, D. O.

INVENTORS—Belare dilclwingﬁ" r in-
ventlen to anyone send for form ldenee
of Conception'': *Behedule of Government
and Atlorneys’ Fees” and instroctions,
Hent free, Lancaster., Allwine & Rommel,
411 Bowen Buollding Washington D, C

INVENTORS: Learn now—withoot oh-
ligation—how to protect and sell your in-
vention. Secure frea “Record Inven-
tlon™ form with instroctions for making
diselosure and establishing date af yeur
invention—and new free book “Patent
Gulde for the Inventor,' containing com-
plete Information about patent procedure
and how to sell Inventions; givin I||II.I1:-TI.-
tlons of many sueeessful inventin aver
150 baslc mechanical munmunm. ‘Deln
may be pastly. For t confidential
service—write today to Clarence A, O'Brien
& Harvey Jocobson, Hegistered 'E'lt.mt
Atlornevs, 41B-A Adnms Huilding, Wash-
ington, D. C.

PATENTS—Trade marks, Preliminary
advice, book and disclesure form {ree. Per-
sonal serviee, Irving L. McCathran, 318
MeLachlen Bldg., pshington 1, D. O.
Registered Patont Attormey.

L. F. RANDOLPH, 302-B Columbian
Bldg., Washington, D, ©. Low cost. Baook
i!l!u! information free

“PATENT-Particulprs™ and blanks, free,
alrmailed. Sterling Buck, Park-Marth
Avenues, Baltimore 17, Md., Government-
registered 37 years.

INVENTORS—First. I‘J:dn firsk,
Ynur firat move toward n:en::urin a patent
on your imvention is muirl.ns ull infor-
mation on what to Our two
“Patent Protection'’ nmi “When and How
to Sell Your Invention” comtain this in-
formation and other helpful data, Gej
them immediately, t-u:uuur with our
“Evidence of Invention™ form, They cost
i;uu nothing, you assume no obligation.
rlte now to Victor J. Evans & Co., Reg-
Putent Attorneys, B3l-A Merlin
Bul:lﬂ.inl. Washlngton 6, D. C.

PATI:HTE Prum tnm l-'m.!r:d Wﬂ-
Ired lrsn.u.. K Street H. W.,
Wthua'tun.

FOR INVENTORS

NEW Gland stimulstl vitamin, De-
tmils accompany “Colchicine™ offer. Boe
‘Ohemistry.*

INVENT Uses world's amazi wonder
mineral, m}nﬁmennlﬂn:nt‘laé (‘.-‘hnp—
man Labor lorado
Bprings, Colo



INVENTORS—Infarmallaon on what 1o
do first toward securing & patent on your
invention @s of vital importance. “Fllﬂ'lf-
Protection™ and *“When and How to Sell
R e Py R

=——gxplain ]
first, and a lof more, Get this Informa-
tlun Tt.l:ll:kl:r tus:ﬂil:r with * E.v'ldcm:l: ul.’
form. All three will e sent
t.n u free. Write unmematel:ir to Victor
J. Evans & Co., Regﬁsured Fatent Attor-

FATENTS FOR SALE

WATCHES, OLD GOLD, JEWELRY

PATENT Pending self- r‘-lnsl:n.z cap for
ml.l;a.t}:aihle paste tubes, mrﬂy of
e, Can be nmnufaclured slmple amnd
I IIEH m\ﬁrmnum“nt?llu HHE:FLI. Buxmh B"
Bﬂgurb:;:. Indinna.
FOR Bale, Simple plastic mineral-or-
Id pan. Different colors. Not likely to
Improved on. Wrile for deacriptive cirs

neﬁ-. B32-A Merlin Building, Weshington | cular, Pat. applied for. McKenzie, 1834
6. D C 8. W. 5th Ave., Portland 1, Oregon.
INVENTORS. Industry needs your CABH Or rnyﬂ[i.'—ut,ent npplied Tor—
idens now! Two repsons—1, Manufactur= | keroseno or fuel ol earburetor. Adaptable
eri are gefting ready now for post war | for any car, Economical drivi All Tuel
sales o production. 3. Right now, man- utilized, Clarence Fry, Culver, ndianm.
ufncturers are seeking r:t.u thelr ex-
panded fagilities can handle; [actories MODELS AND MODEL BUPPLIES

must have pmurm to_take up the slack
after war arders stop, Your chunce comes
with patent protection nuw—utl:aar may
endanger your chance, Got our new free
Inventor's Book today and valuable *In-
wentlon Record” form. This request does
not obligate you. Act mow, Write today.
MeMorrow & Berman, Patent Atlorneys,
1342 Albee Bldl: Washington 5, D. .

mmm RrT MHHEI.M.I.I ab=
ligation—how 'l-u protect and soll your in-
vention, Secure [ree “"‘Record Invesn-
tion” form with instructions for making
disclosure nnd establishing date ul' FOUr
Invention—and new I{ree book “'Patent

tent procedurs
and how to sell !.ﬂ\'tﬂ.tmll.tq.ﬂtllﬂ Mustea-
tions of many suecessful Inventlons; over
150 baszie nleal movemenis. D
may be oos For prompl eanfldential
service—write today to m-mm:ea. O’ Brien
& MHarvey Jocohson, Patenl
ilttumeh 41A-A Aﬂam.a ﬂjnn Wash-

: New military and com-
mercin] inventions urgently need
mannfacturers,  Write for partiewlara.

Institute, Dept, 4-A. Washing-

ton, O. C.
INVENTORS: Receive thousands
lars mnre rnu- r invention immediately.
on, Ray's Designing Sery-
loe, 1 Pa.rk Row Bldg., New York, N. ¥,

1 EI..I.. I'i.ti.‘:nu Bmmmnnt |I'I lﬂlﬂ.
Ch A, Scott, TTRFM Oarson Ave,
Rochester, N. ¥,

ASH For practleal ideas and |nventions,
!-'Ir Hall. AB-G44]1 Ploasant. Chieago.

INVENTIONE WANTED

NVENTORS: Have you & sound, prac-
ttn-'l invention for snle. patented or un-
patented? If s, write Chartered Institote
of American Inventors, Dept. 4-D, Wash-
ingtom., D, €.

ATTENTION! Have you a wasbe
uct, byproduct or sens] mechanica
or device with wide commercial

Liea? Address Matt, 1413 Great
Bldg., Chicago.

ALL Kinds. We have facilities and fl-
nances to mau and sell irou.r ldeas, both

of dol-

rad-
tdea
Bdli-
orthern

mechanienl chemicn Bend model
le, d.etntla and szhm. CGeneral ﬂa]ea
& Supply East Main 8t

Company, 110
Madison 3, Wiscons » II,'F n.

PATEH'I‘S Wl.tlt,eﬂ developed, finanoced,
anginsered. ﬂum;cm-rmn:ltr basis, Elec-
tronie Research Corpora

Lion, B0 West

INVENTIONS Wanied Patented and

unpatented so0 ns to be manufactured with

wer presses. H. Bolomon, Ine., 75 Bpring
treet, New Work Clty.

ATN Pen—have vou developed a
new type? We have connection with man-
ufacturer pre) ta huy u':ul ht ar pro-
duce on roFalty hu\lu. IL Lt this ty =

eoting approval nt ¥oiif ldea and
contaet s, th War Plan Diepart-
ment, Pacific Natlonal Advertising Agen-
oy, Union Street, Seattle, Washingtan.

WANTED—New topls for automotive
and alreraft work, Will buy patents or
ﬂulim outright or as fAnished tools, Give

Is. Betterfit Tools, Box 86, Mew Brit-

CABH For inventions. patented, unpat-
ented, Mr. Ball, A-B441 Fleazant. Chi-
f;lm

ANTED—Meritorious nodkf:th ,  On=

rtﬂ;tnd Inventions. references,

Invention Reporter, 5B-11130 So,
Fairfield, Chicago.

MANUFACTURING
MODELS—E8mall Jot  manufacturing.

Metals, plasties, ste. Milburn, nuﬂt-ultnu..
Kznl.ur.kp

B

FUL Books on hundreds of sobe
Catalog free. Popular Mechanles
(C-43), 200 E. Ontario, Chicago.

COMPLETE Kits ship models, coach
models, covered wagon. paris cut m
H.h—nu shaplng reg“l.red—- ack hamm

ﬂ tool needed. errthlnl in:iudmi--
Ior [} b ai{nldl'u;h!l‘:ughlp Models, ll?mtlf
R. Perknsie, Pen el
s Juh milrn-danqgh hobby

Cen=
;{w,YDEDL Bl:'il.'l E EEIET HI‘IH: Ygl'k 1a,

ChTALOﬂ 50 ﬂ&nu ITIDdlél mﬂﬂ

supplies, refiu Hawardeo,
Horth .a.uhlvmd Chicago.

ILLUSTRATELD Frice list, Models, sup-
plies Sc. Model Builders Supply. Hutchin-
Bon, Kanses.

TOUR Invention developed to n saleable
nrticle. B0 years cxperience. ﬂlrﬁ. toals,
migr. R. Backer & Co., J08 E drd, Cin-
cinnatl, Ohbo.

“"MODEL HKits a.nu 5 ies, t.atnl
Bieve Paltl Ca., UJJE" U?E
Ave, Milwankee 4, 1 Wul::ul:ﬂln.

HHIP IIl'.»d.:l k!'t.l and fAttings. Complete
line Fisher model yachi mlgmmh All
Boucher, Pisher, Maorine Model and Tdeal
klts, Ottings and blueprinis at standard

ceg, M.ut cump]ru stock in Mew Eng-

d. lises & Co.. Inc., II0 State
Bitreet, Bmtnn. Massachusetts.

EIP H.odds and yacht suppllies :-um

Larg Tcu.w 2.,
a"ﬂd': 51!! Eut 1 Bt Kel’:'g.'ﬂrh‘. ﬂlgl'

RAILWAY Models, wmphu line in-
farmutive BLURE, pages
2he; HO, 48 pages 15c, Walthers, 247
Erie. Milwauker, Wisconsin,

CATALOG ﬂtf Iitlplul books fres, Send
pame and ad Popular Mechanics
Press, (C=43), m E. Ontario, Chicago.

NOME CRAFTSMEN
BQUAREENOTTERS! Make belts, hand-

. ote. Quality cord samples with cat-
alog, free. Heginoers book. catalog and

HIGHEST Prices lor old gold—Mail your
teeth, watches. jewelry. 100% full eash
vilue mailed day shipment recelved. Bat-
isfaction guarantesd or articles r,-_hucﬂutlr
returned. Information free. Chicago Gold
Emelting Company, #0-F Champlain
Ruildine. Chicazo

GENUINE Dinmonds,
fﬂﬂaﬂ wandorful

ans and

out-of-pawn low
vaiues. Unredeemed
biying power enoable us to
offer huutl. :ma- nt- rices far Less than
originul cost. llpp req for inspection,
ﬂm:rn:sn]. Hend big free list showing
fine dinmundn ot sturtl:l.ns low
Llayd J. HButler, Fresident, FPrudential

tion, 133-LOv Nnrl.h. Clark St.,

Mail old gold

Chicngo I,

GOLD 835,00 OQunce,
teeth, diamonds, jewelry, waiches, He-
ceive cash by return mall. Satisfaction
gpuaranteed. information. Dr, Wels-
berg's Gold Refining ﬂumm 1500-9

:I:III

Hennepin, Minnespolis.
ols, jewelry,
talogue,

dJWﬂTE‘EEE bﬂu:ht.%nﬂa (Loals,
Gales, Box 1000, Chicaga,

TOBACCD, SMOKERS" BUPFLIES

#5 AND 84 Il.-!tu'rm of blended smoking
tobaccos, Only 81,78 per pound. Bend lm-

free catalog and trial offer. Sidney Ram
-59 West Monroe, Dept. K-30, Chicage 3,

“ FREE To plpe smokers—For o new
smaoking tJ'l.rPJ write us your brand u!ﬂm-
baceo and get free package mild, tas
nlguml. :ﬂnured “Oreen  River.” ['

berly, Box 967, Owensboro, Hentuoky.
WANTED—MISCELLANEDUS

CASH For bicycle engines, outboards,
motorcycles, soooters,  gasoling !n.:u:u.
exercycles. Describe, quote prices.
mers, 3125 W, Pico. Los Angeles 8. Culif,

WA.NTED To buy Atlns milling ﬁ;chl.m

shaper. Havens and Mar
EHB F!!:.'-hrnm:d Virginia,
WANTED; Automobile catalogs and
and marine engine catal Anything
rior bo 1930, Send list of what you have,
. Cameran Peck, 140 Wesat Ontario, Chi-
CREO., =
ACCORDION—AnNny condition. Give de-
seription, price. Cheton, 600 Eloe Island,
Chicago,
WANTED—NMew or used I2x4 tre, tube
and rim. Leslle Dickerson, Bradiord, I1L
MERCURY—Highest war prices pald.
.a.ng quantity or quality. Free information
ntainers. mercury today.
mmm TermJnnl. Horwood, Mass.

RCURY (Quicksilver) — Cedmium,
téfi, malvbdenum, Enlﬂll

MER
bismuth, tun
vanadium, rita for gquotations stating

boat

samples 10 inl! Hegular $1 bon‘: unntity. ¥You'll receive guaranteed prices.
with S0 heijnnepr:cuumt all for $1. P. C, itel‘.l]]ltéﬁ- Products Cao., I5th and
Hrnrlf Dept. J-43, 121 Sands Bt., Philadelphia, Penna, Estabs
Broaklyn M. ¥, lished 1608
28 LAWN Qrnament patterns 25¢. Other WE Pay vou well for ranything'’ yoo
t.erm 157 30" high: Dutch gicl, Dutch | ‘wish to sell: merchandise! jewelry: tools;
Euy . bull terrier. Mexiean Eirl, instruments; equipment. Justice Jn‘hbcm.
?&u:ﬂcanh " durr ﬂﬂ.'.i :It.':'“ahﬂﬂ' Box 150, Chicngo.
e ol S, aore A MERCURY { ulc:luil'rrri-. We pay $1.50
Joc. ALl B2 full a!.'be palterns €1 post- s
puid. Strother, Box 383-FC, Belinglon, g, Wesan G Tl

LUCITE And Plexdglns still aveilable,

Make Christmas gifts. Plans, instructions
Iree. Cut to size ur II 00 bRTERIN assoTte
ment. Transpoatal 1 Follen, Boaton 18,
Mass.

MOVELTIEE From scrap wood; 25
terns BE-:. Fntmmu kits, lists be. L‘Fﬂd.'i.
Ellgl‘l

WIDGDEN walker. plans &0c. Chos-
ter Company, J4718=-E 28ih, Ban Diego,
Californda.

CRAFTEMEN Mike ¥your hobby w]
Reproduce orlglnal works of anvthing,
ing Raonl-Rub'r Flexible Mnuld.: !I ﬁl!l
pound. Carve large Carvabloe, with direc-
l:lnm and patierns, toys and

lnwn umlment.u with 3-color- p-tteml !5»:_
M:I acnt- pﬂlthJ and guaran

oa, Inc., Whitestone., New anI DI.

uF A eBatnats 153““%@??&5‘”‘3%'
eliy Tig pos '8
d09 fth Ave. 8. E.. Aberdeen, 8. D,

CATALOG: Tools., decal tmmtan Fat-
terns novelly furniture, lawn ornaments,
silhouettes, letters and numerals. Other
lines, 5§00 articles finely [Mustrated. Write
Wo-Met Shop, Ashburn, Georgln.

WO WO G Power lools — Make
them yourself m oid aumrml.ﬂs. pipe
fittings, scraps. Banders, FEASES,
lathes, saws, etc. Complete dmm on 40
tools in S6-page bhook $1.25, Pl;rpl.ﬂlr Me-
chanics Press, (C-43), 200 Omtarto,
Chicago,

HUNDREDS Of helpful books. Catalog
free.  Popular Mechanics Press, (G-43),
2[!] E. Ontario, Chicago.

FERBONAL

MEN, Feel vitally 0Ot Amasing time-
tested course h-atm stimulate entire sys-
'Iﬂ:u rulm'.ln[::w ul pep and vigor in

(=T medicine. No surgery.
Bml:ﬂtl- nssured on money-back guaren-
tee. Free Information sent In n,

envelope.  Send name, address today to
Basic Egrthnd.l. §96 Eliot, Denver 4, énln.

"ORUVED Lotters' t =
manship—few hours. Write, Oumenl. 9,

PLAY Chess by mall with l‘&ftm
Moves forwarded prompily, Send §1,30 for
trial game, Instroctions included.
Ebert-u “!ﬂ West 16th. Little Rock, .ﬁ.ll:

Lej'a.l matters rellably han-
dled. Bw: 240, Junres, Mexico,

ASTROLOGY! Trial reading, Send
birthdate and dime. *“Deimar’’ Crescent
Heach, B. C., Canada

DO Your feet hurt? Itch? Burn? Eweat?
Bmell? 51:11‘]:!:.‘ su.urlnlncd home Lreat-
ments  ellminate  thess cOnVeTences.
Read “Why Your I’ut I-Iu.rt "' §1.00 poat-
E.:rlld Edueatienal Books, 237 N. Rutam,

ichita, Kansas.
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PSORIABIS Bufferers: Pizacol has
brought relief when everything elss Ill.'I.H:I
Caution: Use only as directed. prl:r
t-urnnlly. dries quickly, convenien
regular §1 botile without Investing a ce:ut[
Write: Flxacol, Box 1398, Cleveland 3. O.

DEVEX Formula for mthlete's foot
Hel, heal broken lissues, Siops liching,
Relleves soreness. Leaves feeb  soff,
smooth. Sample. Devex, THI41 Franklin,
Cleveland, Ohio,

BELEEF Tight every nlEI.'I.I. 'I.'tll:'l Bleep-
Rite, soft waxen ear nolse stoppers. Bam-
Fiﬂ free, Dowpam, 1215 Pﬂl‘k U'I-' Build=
ing. New Yorke, =~

RUPTURED? Improved nppliance re=
duces. Often cures. No truss. Free trial
Earles Company, Flint, Hlnhlgnn

WANTED:
court documents nbout mls:mu helrs,
Chaffes 110 N. Pranklin Chicags

Advertlsements, news !l'lﬂ.l

MISCELLANBOUS

RARE Gardem seeds—Climbling toma-
toes, L‘].Imhlna cucimbers, victary m.cb:zl:,u
a0¢  each. reen Vall Grardens, 126
North Main, Tulsa 3, O oma. List froe.

ANY Book tE-a_w used, out-of-print
'Loweat prj.em

?mmrth' supplied|
red bar:nin catalo ola
M1d Arendin G‘uurl'..

:rler:. Mlc k

START “Buap Fnr,r,un.'" at home. HNo
machinery. tumity, Lit-
;Jrlu.tum iree, EEEIJ.-DU. Emf Park Ridge,

m}:f:}f'uﬁ"‘:e““ m-nha] Four mﬁiilutlnz
y M g mslop p.:lw
No m omm Adayservice, Argyle,
Wisconsin,

BOOKS, Miscellaneous list [ree, Gowdy,
11 FPrinceton 51, East Boston 38, Mass,

MAKE Deliclous Carmelcorn, formuia,
15, Frank Shilling, 1017-M Ducber, Can-

ENGINEERS, Tracers, students, New
design of ruling pen permits longer wse
betweenn refills Pregent pens  tecondl-

tioned. Mew pens on market lmter. Cir-
eular on reguest.  Walter 5. EKnight,
Dravosburg, Penna

GREAT Fun. Make belleve you are in
HWew York, Chicage, Miami, Cpnada. 3
cards sent, you write, return, I matl in

New York, 6ic; 7—a0c. Letters lbe. HRe=

celving, [orwarding, Souvenirs. snmples,

Infl:-r!nntl-:-n 10g. Agenta woanbted. Haller,
6 M. ¥. Ave., Brooklym 25, N. ¥.

HJ;MMEITH Big mall—Mpgazines,
1oe, Directory,
dl‘:ua Calif.

NEEDED Civillan goods. supplis scarce!
Everyone buy-sell-awap anything. Easily.
o commissions charged. Write Hughes
Bervlee, Shilllaglon,

RECEIVE Mails, m.u:.u.ﬂlﬂts .su:'npl-r_i..
Your name In numerous malling lists 10c.

wle,
319 B Marengo, Pasa-

|.~r.|:r.|n.

RLES HERR. Please come humr: ar

“CHA

write, Daddy, Mother and Alan. Lon. Ohio. 5 ==t Howard, 388 Brondway, New Yoark

MIDGET Bible 10c. Hobert Renshaw, = i

o S0 Dol it s By | ATOPET BTG, B T | % RERQMIRG T k. e L
ETILOE y.] [iNa LY Ty Eend foul ol 0 wWon= - =
BIRTH A apel ain. | derful pulling pewer af Papular Mechanics FREE Catalog of Alaska novelties,

¥y hGI:'IH cales, morriage. death, Magazine's classified pages. What's vour Alaska Specinlties Compony, Ketchikan,
eatate, other records all siates, Also per- | peopesition? Write m John- | Alaskn,

e today, P, W,
200, Manager E]i!ﬂ]ﬂed Advertising,
E. Ontarlo 8t.. Ohicago.

sons lopated. Write Bureny of Regords,
308 Washington, Chicago 6.

200 MARE Dig monevy! Anpyvane can ll.l'.l:l..‘l.l:l

with our outfits, Instructions ineluded.

PALLING Halr, Its cause and preven- UNUSUAL Novelties, samples 10e, Mod- | Free illustrated literature. Write Tatuco
tiam, 1= [illy explained in an infermative wrn, Box ¥, Station ﬂ.'. Nﬂ'g Yark .Cllil'-z. 651 South Stats, Chicapo,

and educational pamphiet !I:I.Ul.lr.'\d "Eﬂ'l'

to Keep Your Hair Til MNinety." BIG Mall for vou, Latest monsymaking GET Humorous Alaska license to hunt
copy write, James Hilton, 4819 Fuurlh offers. opportunities, catal MRERE TS, Jops. Send 50c. A remarkable novelby.
Ave, Brooklyn, N, Y. 10, Name listed in directory 10c. Ideal SBerv- | Alaska Sportsman. Hetchikan. Alaska.

‘4 ESQUIRE Desk calendars—Twelve
Varga girls GHie. Esguire Agenti, 1919
Hrard, Philadelphla, Penna.

MEDICAL Lahoratory techniciana In

DR. DILLINGHAM'S Chiropodists' pre- | A8, 1001-M, Fark Ridge, m-
scription relieves where others foil, Ath= PREB—Emﬂﬂ. Bo
letes fool. Bend 50c. Sixty Park Place, | eard. David Berg, ﬁ Ehu.r:hltl ﬂﬁ
Newark 2, M. Bridgeport. Conn.

LIVE Longer. [eel better, enfoy life. UNPAINTED Wall plagues ::gﬂ 1.I W
Free  information. FPairchild Company, | Write Omen, 6842 Broadway, 5t 5,5?!1 ?,'{’“,‘Lﬁ'ﬁ ,.1-“-,]JJ ‘,53{5‘,“‘,‘;5’5 ‘L‘,‘;‘.‘,‘ ﬁf
t Wernon, Chio, Mo, tice while studring. Write for free cate-
BUY Vitamins direet. Save. Posteard, MEND Socks, shirts without sewing. | logue, Imperisl Technical Institute. Box
Mataska Products, White Bear, Minn. Tae hot fatiron and our treated clot B73-J. Austin, Texas.
T DRUNKENNESS Is u_discase which re- Ft:h“mcﬁmfkh 2. Keorn. R0 Irving, FUM And profit for home craftsmen.
spands to treatment. .t Ower G000 projects, Evervthing from

Medical skill plus
with

human Enth}r prove successful LEARN Basic facts “Why Your Feet | ends to I'In:phcna described in set of four
Yguor and Weifs exXperl- Hiurt." Be sensibleél Discard usoless rem- What to M L Fzr set. th edi-
ence.  Write for free booklet, P, M. Mel- | odies] Information. Dules, 334 Pitt, | tion $5.00; gf er §2.00, ular Meshan-
son. The Keeley Institule, Dwight, I1L Pitisburgh 11, Penna. fcs Press, (C-43), 300 E, 0 ario. Chicago.

t's Going to be a Real Christmasfor Everybody Getting
) * CLEVELAND MODELS * fa.
_—e=0C

T =<7 Bullding these C-D suthentle seals
; - m.ud-l-?- the slmple, qnlllt. Inexpan-
alva way of learning Flight Theory,

v, Daslgn, Constructlon, amd Split-Sec-
] n‘uos:ltlun of Important War
- & P lames. t your favoerites now.

Lockheed
p-38 “LIGHTHING“

Deadiy interceptor due to
ta supar-spesl, high eell-
b, anid l:l_-rrln-r' divin

YYo= ’
Sik.
"mnsmu"\\

Lackheed “HUDSON" Bomber

gntrlluhur Sean  joider, Span SHAWY. L

Mamtor Hit Used for bomblag, Sghiing,  reconnalsssnce,
Masier Sler Er - £4.00 Called 014 Boomersng™ by Driks
BRIt SF-T0 53 u for it usually comes bac

ks,
P

Republic P-47 “Thunderbolt™

Tho *“Flying Eattieship*
43ﬂ=|pll‘1 A0, 0D Tr, eelliing, Span
Ay C=DF  Alaster

it &F.01

2T $4.00
Build These Big 36’ Industrial | ®en “Airacosra

Training Models of War PI!I‘IH Ej!aﬂte;-.t.‘hli'f;k-r;:

Build thess big 3.

pan models.
F'-Hh l. realistic
beauty.,

* *

wer

Ne. Amer. "M ETAHE“ {P-51)

Tough, viclous kghter. First Amers
lean fighier over Germany §uself

i, Hpnmn 27 3010, 3 n.n

A5 n
C-IF Manter Kit §F-01 . .-

i

Kit T74 me Wit T78: MWawker ED

Wit F7e: mell - Aira- wit T8S: Locknend “DAUNTLESS"”

St ng'* Waorld"s hardest hits

Kit ﬁﬁ..“ﬁlﬁh;“ Kit To1: P51 “mlus- H:ﬁfﬂ ,;.“N.h:?:“‘.lw:

v | Each Complete Kit, only $1.50 Marines, Soan 30

FoBO: o s paassstatans 'sn :lﬂ"lcn et 'y

©"e350

lmld the Enggusi $l .00 qunpm U.S.—Huge 7-Ft.Span e

SUPER COMDOR Socarer
'.ll-'rnrlﬁ‘-r. Jvr.lrlmlr ﬂ.l:htl. mn-

Hrace!
simplified. mler |.1um i'vlr [

budld. Hit E-B01%, only. ... ]

CLEVELAND MODEL & SUPPLY CO.

See ¥0 your dealer first. TF he can't supply

¥ou, ofder dlm:. Treetde i for
| eil-rsga—ép-u charge on Sl Sraer,
¥ | ar catalog inone free). .

Pi'or|d"s Largeat Mifrs,
Ity Model Aireraft Simes.

435 4508D5 Lorain Ave., Cleveland 2, Ohio
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MAKE THIS A

NORTHLAND

Christmas!

37 Let Northland skis help you make this
a brighter, happier Christmas . .. a
Christmas to remember! Thay're the
overwhelming choice of champions, so
whether you're giving or receiving, make
sure your choice is Northlands!

='r SEND 10c FOR THE MORTHLAND 5KI MANUAL
48 pages . . . B2 how-to-do-it illustrations . . .
edited by Hannes Schneider . . . crammed with
ski knowledge. Or write for FREE folder, "HOW
TO SKL" This olfer not geod in Canada.

NORTHLAND SKI wmrG. co.

95 MERRIAM PARK, 5T. PAUL 4, MINMESOTA
% % % o ""The World's Lorgest Ski Monofaclurers”

- GET WORK our ’
| FASTER

with Steel-Grip Gloves

With no time to be lost, keep war
production moving, speed deliv-
eries, save time with Steel-Grip
Reinforoed Gloves. They handie
roagh, beavy, jagged materials ag
ireat hiless [RICE, Eh:nmr_— tanmed
cowhide. Steel ribbon reinforced
palm and fingers, Steel  thread
sewed, Protect arainst cuts, bruises.
% what's vour need? Cwver 4300
proved Steel-Grip Safeguards may
Elw immediate BLILEWEF, Tlsed bar

g indusirials sinoe 1900 Write
for catalog or state vour need dadaz,

INDUSTRIAL GLOVES €O,
651 Garfield Bivd., Danvilla, Il
Canada: Sofety Supply Ca., Torcne. @

isds, Th

Write for FREE bosk,
CANDLER § E

Dept., 85:A, Box B2K, Denwver 1,

Wonder-Tone NOISE ELIHIH&TDH

Q.
Cola

'I'IHDEH TORE HHHIT Dasl. 36, 7078 W, Clark 5i.

f-'Nl:lu L

LOOK! Baby C]:l icks

THOUSANDS WEEKLY ALL YEAR. :l-"l. u.l el ity & ]J.)-m*-s
Hybria finky Fuiiers IL F.

atisee hnrd
3 niog fres 1 Make IIG

nEnEy raisingy & 1.|'|r:nr| ql_ Al '|'I"| CHICKS,

HAROE HATCHERIES. M, GAMDIER, DHIO

Always write your name and full address
clearly when answering advertisements,

SIGN EASILYsEXPERTLY

PAINTED-~LETTER PATTERNS
SHOW/C AR DS YAaanEs

JTHA F. RAHN
1Ma0-AaT M, Ceniml Awa.
CHICAGD 531, ILL.

JANUARY, 1944
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THOUSANDS HAVE
LEARNED TO PLAY
THIS EASY WAY...

PLAYS AT DAMCES. "1 have completad sour course
sinel your lessons have besn most sotisfoctory. 1 can
play all of the popolar songs. 1 have alss oarned
money pliying at dances.”’ *E. N, J.s Naw York.

Uy ol CAN'T BEAT ITI™ *I sm glad to tell WAy oI
aboot the U. 5. School, It is just what they aay It is
andd they will do what they say they will frnu wont
to learn music you can't beat 111"

*W. L D, N. Max.

FREE rictore'sampie

S'E:E for yourself how simple and easy it iz to learn to
play vour favorite instrument through thiz famous
short eut method. The U, 8. Bchool of Musie will gladly
aend you a Free Print and Picture Sample and shxp]“:ﬂ,—
tory booklet which deseribes the amazingly simple prin-
rm eg on which this method s built. No needless exer-

ciges, No expensive teacher. You learn at home in your
spare time—and much faster than by old-fashioned
tedions methods,

More than 750,000 people have studied music this
casy way—and what they have done you, ton, can do . ..
The eost is surprisingly low, averaging only a fow cents
a day. If vou really do want to play vour [avorite
instrument=fill out and mail the roupon NOW! The
Tree Booklet and Print and Picture Sample will b sent
you at onee. Address 1. 8. School of Musie, V1 Bruns-

wick Bldg., New York 10, N, Y.

Frintures By Profesifonsd Wodds,

* Antusl papils’ samas on regedil

U. 8. Schoal of Music, T1 Bruniwlck Bldg., New York 10, M. Y. l

Please semd me Free RBookiol
awesnfal Thla e play instruasnenn
il you have instrament. ...

il Print n:ld Fetare Sample. 1

Prams Guitar @Ela et Tenar Banjo
Wialin Fiamy Accordien Mandelin
Hiawanian Sanaphans l‘rl:lll:l.l Fln-ulrr

Guitar T rudtipel, Carnek Cantro Harmany

|

|

Migdern i
Elementary

|

I

I

s oww M pé%s afe l.ll'\"dlhl |r H‘IPF-D‘I ut pareal musM sign this coupon. I
—— e Biwd 2e—Rtick Coupon on panny Poateard .o ——

4TA



Big, New HANDBOOK answers
"HUNDREDS of RADIO QUESTIONS

Save time, trouhle, and error In rn-{fln
engineering—4getl help from Frederick
E. Terman, whose hbooks are authorities
In many leading rodio schools and !.l'l'h-
oratories, New reference manunl gives
vou weiulth of essential theory, up-io=
date standnrds, proctice, and data,
capecially organized for use in procti-
cal radio and electronie problems,

Juad Published —rERMAN'S
RADIO ENGINEERS’ HANDBOOK

Ome of the most complete worka of ita
kind ever publishad—132 blg sections:
Tables, Mathemnptical Belntions, Units;
Circuit Elements; Circuit Theory; Vac-
wum Tubes nnd Electronics: Vaocoums
tube Amplifiers; Oscillators; Moduola-
tion, emodulation; Power-aupply Sra-
tema: Tronsmitters, Haceivers: Hedio
Wares; Antennas; Bondio Alds to Navi-
gation; Mensurements—nprofusion of deseriptions, fundamentals,
formulss, procediares used in acteal design, tables, diagrams, stc,
WDae it often—rior data needsd in routine problems of design and
practice, or investigntion of special problems. Get gquick, depend-
able answers fo Your queslions, whan you pesd ithem. TRY IT
OUT, FOR 10 DAYE FREE.

Send this McGraw-Hill Coupon—today.

Over 1000 Pages
869 Illustrations
Ex9—%$86.00

o _——— e ——
McGraw-Hill Book Co., 330 W. 42 5t., N.Y.C. 18 |

[

] Bend ma Termin's Radis Eneinsers’' Handbook for 10 days’ sxsminstion sn ||
appreval. In 10 davs [ willl sond 86,00, plus fewr semis postage. or ressrm book

I pralpaid. (Poslage pakl om cash ordes ) :

I Hamf.caaa 1mee ' vanpry ' rrmmramrrmEny 1

I City and Siaia ke a 1

B 3 e e et :

! Company. .. H + L o R e e AR AL 144 i

i s S e s i o L2 s o A

SHIPPED

FREE ror
EXAMINATION

Learn to draw plans, estimate, be o live-wire bullder, do remodel-
ing, take contracting jobs. These 9 practical, profusely illuatrated
books cover subjects that will help you to get more work and
maks prore monay, Architeciornl design and drawing, estimating,
steel Bquare; roo :Irnmi.r.ur. gonstrgction, puinting aed decorating,
heating, air-conditioning, concrete forms pod mony other sub-

jeots are included.
BETTER JOBS — BETTER PAY UP-TO-DATE
Kesp busy now at gond poy, nnd be prepared En IT I n H
for efter-war building boom. Big opportunitias These books pre
are alwnys for MEN WHO ENOW HOW, These the mast upio.
books supply guick, ensily understood troining ‘:':1':'11:?::_" :Ii:ll:
and handy, permanent reference information  jighed on F\H.,
that helpa solve building problems. many  subjects,

Coupon Brings Mine IIMM FH'EE For Eumlmﬂun

AMERICAN TECHNICAL EIICI'E'I"'I" \I'maihﬂil- Iuhliﬂlm since 1898
Beph. G119 Drexel at SBth Strost Chicago 37, 111,

ﬂm}:":%mi #ﬂ&h Mvaﬂlﬂﬁ";! rnmlu! hil: hﬂq:-h "!"irilmi'"ltlm-tlnl.

i, PR R s o) Sal o o S
T T T T T T TR R (LTI E T et
L I F e i o U PR g P S g ey P P R R T
| &y SRR R e L S T i R B e ~Blabe. B R

Plaags atieed n letger llll.llll |l.r-|l ll.-l. '."":"Il'?l"h tlllr'|l:l'\-¢f'l ﬂll'll“‘ pnﬁ nqrm
mwd thet of a1 beast ons Duslness mias a8 & reference.  Dlen in seevies, slsn pleass plva
bome pddress.

48A

KE BIG MONEY.: HOME !

NEW INVENTION

Clectroplatest/Brush

MNew, patented invention makes possible
big edrnings AT HOME. Repl:
parts—worn artleles i homes, sto
mst.;.un']f-i et with dumh]n_, yark]
r —with :Lmlrr af brush, L.:sy.

T -

rl:l u |1}

S_t to §5 .Ju El-u'l.r in ldﬂluh
| Inveatment starta yoa in IJusu"l.H.l_
cap pay for {tacll in
for ]:- Ef BAMPLE

1.L.e'|'l BOOELET how yon can have

a8 of YOUR (]l‘n.'.-‘l
baullt 1.| xrn. gatisfied customers. Act at oncel

WARMER ELECTRIC COMPANY

GBI M. Weils St.. Chicaga, 1., Bopk 309

SAMPLE and
BOOKLET

EXPLAINT ALL

.ﬁFﬁH‘IﬁN WI]I:ID SERVICE CoO.
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We have Masonic books and lodge sup-
plies for Blue Lodre, Chapter, Com-
mandery, Scottish Rite, and Shrine.
OUR RITUALS ARE USED THE WORLD OVYVER
Hend for free catalop of books and ritunls for Masons, Odd
Fellows, Knlghts of Pythins. Knights of Columbus, Elks, ete,
ELRA A.COOK, Publisher, P.O. Box 796, P.D., Chicago 90, lil.

ARTISTS MAKE MONEY

Find out your abllity. Bend name, age, cecupatlon and
addreas for Frea Vocations]l At Test,

ART INSTRUCTION, INC. (Formesly Federsl
1134 Art Instruction Bullding, Minneapsiis,
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2038 Washingtom Ave,,
Fhiladeiphia, Pa,
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@ THIS AD IS

ADDRESSED TO YUU !

That idea of yours may mean your for-
tune; don’t pass it up! That new shep tool,
houtehold oppliance or other mechanical
item may be just what the post-war cra
wants. Your idea may need development;

perhaps it's ready for patenting or maonu-
facture.

It maokes no differcnce to this
nationally-known organization with ample
engineering, production, financiol, sales and
distribution focilitics looking for ideas for
monufacture and sale in the post-war era.
If patent on your idea hasn't been applicd
for, have it witnessed and then write us
obout it completely or with a minimum of
detail, as you plegse. But whatever you do,
DO SOMETHING sbout that idea! Write in
confidance NOW to

P.0.BOX 217 STA.C TOLEDO, OHIO

NEW 1544 BOOK
FOR EVERY MAN WHO USES TOOLS
on f these books |s lssued each year and
Is: r‘mi-rlTn' articles published in our Shap
Motes Department. It centaing cremm of axe

rience of years, of hundrods of our cpun-
ry's most successful mechanics. Get this
Erdl't booak from your Mews Dealor, of send

to
POPULAR MECHANICS PRESS
Dopt. 506 2§ 200 E. Ontario s Chicage

Featuring TOOLS of WOOD

Mow you can have a good lathe, drill
press, circular and band snw and oth- _—
er power tools in your home workshop, at
a reat of only @ few dollars each. Malke J TOMLS
them vourself from old auto parts, dis- AT
carded sewing machines and other odds
nnd enda that eost little or 'l'tﬂthlll'il'-'-'- et
this new book—*Forty Power Toals You
Can Make.” Costs only 126 postpaid.
This book gives every deiail ia plain Inﬂéunau
i eai ubderaand snd fallow, Hundreds pre-
ures and plans show owery step to fallow in
maaklicg fhe power Lools yoid waibt. Actsal F‘h-n-
Soprapsits of finishied machines  Lechoded, end
RE.2A Loxlay, Moonwey back Af nof sailafied.

MAKE EVERY POWER TOOL MEEDED R
HOME WORKSHOP ki

Zome of the power tools ¥oik can make nre:

L HIIRNICE PSS

2 Hand Saws 2 Drill Prossos

B Emndlog Mpehines 1 Heroli Saw

4 Circular Bows 2 Wood Tuming Lathes

1 r-14'I:.'|I Lot i Grindors £

1 Power Hock Saw 1 shance or Moulding hachioe
1 Jikg Shi 1 Vikrating Pemcil

1

Ears
Cut=-00f Wieed misd aEhers

Informnation oo, abeut pulleys, belts, motors and drive methods,
Just pieblisled,  No other boak like It. Order {oday,

POPULAR MECHANICS PRESS

Dept. 509 1] 20 E. Ontarie Street, Chicago

JANUARY, 1944

ree I-lay ffer!

AUTO
MECHANICS:

REPAIR ANY MAKE CAR-

experts —do repair jobs
easier, quicker
Explains every auto re-
pair operation STEP-BY-
BTEP. Easy-to-use]l Huna
dreds of photographs, dia-

Every Madel of Al These
Cars — 835 through 13421

American Bantam:
Aubirn: Austin: Bulck:
Cadillag: Chevrolet:
Chrysler: Cord! De-
Botor Dadge: Pord:
Graham: Hudson:
Hiupmohbile: Lalavetie:
LaSafie: Lineoln: Lin-
] coln Zophyr: Meroury:

HNazh: Oldam les
Ovorland: 2
Pigrce Arra
mouth; Ponliac
Etudebnke Torra-
plane: Wlilys.
200,000 Faets. 450
Charts, 800 Photos,
Dirawings, DHagrams,
Siws B13x1]1 in. Pub-

Explains Every Repalr Job on

grams, drawings, show
exact “how to do it" of
repairs, adjustments, Te-
placements. All jobs on
avery model sinee 10450
Engine; Elgetrie, Fuel,
Cooling, Lubricntion Sys-
tems. Clutch, Transmis-
gion; Universals; Hear
End: Wheels, Brakes;
Knee Action; Shock Ab-
sorbers, Springs; Body;
Free Wheel, Overdrive,
Fluid Coupling!

150 FACTORY BOOKS IN ONE!

Imrgine a COMPLETE
COLLECTION of ALL
official shop procedure
manunls, prepared by

lished by MaToR, Tha
Leading Automotive
Businesa Magozine,

i each car manufacturer’s
own engineers! That's
what you GET in thia book!
Open the manual to the ear
vou want—you'll find every-
thing to show the right way
to do the job. This is the fac-
tory shop manual used by
the T. 8. Army, trade, tech=
nical and voeational sehools,

SEND NO MONEY

Simply fill out coupon be-
low. Mail it today and a
copy of MoToR's up-to=
the-minute New Auto e
pu.i.l.‘ Mupnual will be sent
1!1_ vou Ak onece for T days
Free Examination.

MaToR Boek Dept, Desk A1, 572 Madisen Ave., Rew York 22, H. Y.
Rush Lo me af gnce: (check box opposite boak you want),
B MaoTeR"s AUTO REPAIR MANUAL (jormerly
“MaToR's Foclory Skop Manual), If 0K, I will
remit $1 In T days, 1 monthly for 4 months, ]|lﬂu.'l ba
nat.nﬁg with fina rment (83,35 in all), Or I"1l return
Eook n T days, (Foreign, remit §71 with order.)
O MaToR's TRUCK REPAIR MANUAL. T O.K., I will
remit &2 In ¥ davs, §2 meonthly for 3 months, plus
d5¢ postage with final pavment ($8.35 in all), Or I'll
return book in 7 days, (Ferelgn, remit §11 with order.)

Mame_ Age —
Address

City Stato

Check here If enclosing full pnyment, WE pay 35¢
postage. Same T-Day Return Privilege.

—— — — — — — — —— — — ——— — —

S ol e e T e e e |
I

404



FASTER NUT DRIVING

SIX SIZES

SIX DIFFERENT
COLORED HANDLES
T

COMPLETE IN
LOCKABLE METAL
TOOL HOLDER

You enn well bo prousl of this set of tools=——and their efficlent
performancs, on oll kinds of electrical work! Ench size of nut
driver has s hundle of o different color, No fussing aroumd for
tha correct sizge—just aelect the eolor. Handles of spocial plas-
tic are reslstant to electrical shock and fire, Sockets are pre-
cision formed; decp coough to homile two ouls. Sizes range (in
#%nds) for nuts from 37 168% to 2™ Bupplied in sturdy metal
holder which can be wall mounted and locked.  Ask your radio,
eloctricnl or bardware dealer or write Dept. J.

PARK METALWARE CO., INC.
Orchard Park, Mow Yeork

QUALITY TOOLS
PREFERRED BY THE EXPERTS

for
Drilling
Milling
Grimding
Fitting
Filing

Solve Difficult Angle Jobs

Quick, sccurale selups al any nngle, End
iL ¥

¢ fome
il dzied
L SLOYE
gt - gt B L
plain aF gropved. Siees 1 Lg*
to B Jaws, Orders Alled om
plank r|r|:|r'|t|r Entinpgs  omiy.
You may gqualify. Write,

Chicags Taol & Englneering Go.

HIES South Chicago Awe.
Chicage, i

Send for Free Cireular
=il AMGLE OPERLA
TIME"  desorites  come
wlhete line, pives many uses.

IN ONE SIMPLE LESSON T v
yvour penmanship!  Start to
for lesson and YOU will al
tifully written |1|-.I ni W

|1-' prove 1 can r| nke "|.'£ll.l n

improve
i[ i

ter ponman!  Wrile

THE CARL ERUNO SCHOOL OF FEHMHHSHI.P'

DEPT, ¥77

H035 GLORIA AVE.

ENCIND, CALIF

Hirpas

A&t amaxk
&

3 o
relrink

How da Use Measuring Tobiss
Micremetors, Calipors; eic.
— 10k

Power  Driven Saws—T4

Brill Presses, Grindors, Eto.—79,

Waood, W Turming-Lathes=H801.

Filing Macnine, Hacksaw, Cutotf
Wheel, Iﬂ'llpﬂ

Lathe Tools You Can Make—101.

Workhenchop—Toal Cabinels—47.

Spray Paimting—a4,

From Pattern n‘h(:lltlr;g—:;.’

Tool and Saw AFECaing i

B Ar e T-g u: Wood Bz

0.
Sucedssful Wooed Turning—32.
Mow to Read Blucprint=71.
Metal Turning Lakthe Hinki—09.
Operating & WMelal Lathe=100,
Heat Treakn .ﬁ‘ HlthIﬂ&-lﬂ:.
Working Wi
Bervicing Elec. Motors—75,
Electramagnets & Solenoids—id,
Transiormer Conabruction—41.
The Boy Elegtricia
s.nmnmn’a-nd Brazing—1T
Arg and Spat Weldors—35,
Electroplating With Nickel, Chra-
mium, Cadmium, Ete.—88,
Plating Leather, Wood, ste.—8T.
Lower Your Fubl Costs<31.
Curing Leaky Basements—45.
Fitting Home Game Roam—55.
Indoor & Outdpor Fireplaces—a8.

Lawn d"drtuimeh" Furttlunzuﬂr.
ok pmEn
aﬂﬁ;ﬂmﬂarﬂnpnrmlwn—d
Making Berving Traye—
Sanders—i0,
Hause Wiring—8o. i
Treasure Finders—13, ok
Hanging ¥Wallpapsr Degaky— 580,
Bulli-in Fistures—7s,  hetion Toy
Bird Mousrs—7T.
Magazine Racks—d9.
Clock Casss—50.

Hund‘r Mail Order List

Book Efde—532.
Srmall Tabl
Srmaking Elmlu‘—!ﬁ.
Book Casce—50.
High FI f(st
1] r|II1_| ites
—&T.

Telescones=20.
Motal Crait—38.

Warkin
Simpip

With Plastics—G1

ome |morovemaenis-—-104
Ridding Home of Insect Prais=10T
Children's Room Furmsture—S1,
Jigrawed Moveltics—S7,

Dol Mouse & Boll Furniture—G3,
A5 Shelves You Can Make=Gd,
Howelties Turned on Lathe=62.
Fralay p::iump—vfnanio—d;l.

Wood, Soap Cary i
Windmillsa & Waeathervanos—_E8,
Lamps from Wood. Metal—<80,
Home Wark Opportunitics=19,
Wead Finishing—a0,

Boats—14 . Outboard—32.
Boats—14 h: Sall Dir\v&hp—.‘ll
Boats—21 fi. Slao

Rowhaats, Small Dinghy—<83.
Small Sl Boats—84.

Two Ouibsard Runabouis—89,
Build Own Canoe, Klil.k—an‘.
Bulld Class-E loe Yacht—33.
Auto Kinks, Shartculs—10,
Muilding Traile

Motor-Driven Midgoet Cars—34,
Stop Awuto Elecirical Troubles

Phioto l‘nlil-inl and Dryers—219,
Phota Darkroam Equipmeoni—==6,
Trick and Table Top Photos—aT.
Cosmaetic Farmulas—13
Food Produsis Foarmuoloe—18,
Metal Platimg and Colpring=21.
ReSilvering Mirrors=T0.
Chemical Enperimonts—a3.
Log Cabing, Tourisl Housss—1d,
Trapping Small Animals—33.
Farm_and Garden Traokers—.
Building Extra Aftic Reaoms—23.
Attractive Bassment Rooms—24.

Small Loome—37F.
Gem Cutting=43F.

Eleaning Farmulas

-1,
'I'-:n-ﬂ-rmr—'i..
Magig=—39,

Training Dogs=35,
Small Furmates—348.

Cheek Titles Wanled, Write Name and Address in Margin and Mail te

POPULAR MECHANICS PRESS, Depl. 508, 200 E. Ontario St., Chicapy

volume.

Dept.

FUN AND PROFIT FROM
YOUR HOME WORKSHOP

New 19044 "WHAT TO MAKE™ iz now ready,
One of thess books §a issued emch yenr and
iz n reprint of articles which have hesn
published in our
Hundreds of fdeas that con be used around
your home workshop in one hendy, 224-page
Get book from your Newsdealer
or pend Gile Lo

POPULAR MECHANICS PRESS
505, 200 E. Ontario,

“Crafteman' Deparitment,

Chicago

Comgare beature by feature and yesT cheose
Hobarl #a is v lenlures alone, For

I
vds Habarl i shil
I do gy W
& npeeding
s, They com da

FLAM MOW| Basign far Pass-War
mads dousr with Hobarl's now
Bractlcal Badgn far Arc Wielding.
Ask bo be ploced on the mailing i
to wicaiva thit free design sorebn.

HOBART BROL 0., Box M- 14, Teoy, O

HOBART

"SIMPLIEIED"
ARC WELDERS

HOBART "Owne of rée Werld g

EFrges? Beilders off Are WE'."J';'.'FI.#

POPULAR MECHANICS



NAMECHAIN

Personalized

KEY

Spells cHAIN
YOUR NAME

£FL

DURABLY I:ON&T PL'CTEEI
N GoLo PLA

The Perfcect Gift

Each Mamochain made 1o your

arder . & . up to 16 leliers ol-
lowed, Individually pached in
Gift Box. Orders filled in one

day. Sent Postpald for £3.00.

Namechain Mig. Co.

18 E. Pearsan 51, 11 Chicago

Mew — Blue or Red
Etome Het Navy nm:..
In gift hox, £210.00

Stote fl i d
nte finger size u"d“A"."‘: :l:

Ma. 9 A wlone color wanlad,

3133 W F FIM, (Righth Gaold Glled, .

Heavy 90 W sz.io; 10K Solid Gold, U S M 1""‘
5 B, 0, Phetuires  netieal

il sime, Prices  include rﬁlﬂi.l s nm!

postage. Ealisfacilon gusroniced.

~ Send for Service Jewelry Cirenlar, Free
HERFF-JONES-CHIGAGD, ING., M. Jrwelers, Depl. P, 32 W. Randolh, Chicaen 1

30 MILLION WORHKERS AND SOLDIERS
will sompete with you in pescotime unless Yoy Fuan
now, Low oost professionsl trsining, Time anpd
MMaotion study is iosurance for present and feture
b pay jobe. Iocresse vitnl war work now with
metheds [mprovements. Wreite for detsils now,

INDUSTRIAL ENGINEERING COLLEGE
4000 Washington. Chicags (Z4]) 1Mnsis

0L, HITS THE SPOT

EPSI:
Sl OMBSTONESrAnd

‘li"'-..__-- P;hgu:lll:r Grunite and Marbla, Letlrsd. ﬂunn'l.nﬂl Write rar

Tired Kidneys
‘Often Bring
Sleepless Nights

Doctors eay your kidneys contnin 15 milea of tiny tubes
or filtera which help to purify the blood and keep you
healthy, When they get tired and don't werk right in
the daytime, many people have to fet. up nights. Don't
neglect this condition and lose valuable, restful eleep,

When disorder of kidney funetion permits polsonous
matter to remain in your bloed, it may alse enuse nag-
ging backache, rheumatic paine, leg pains, loss of pep
and energy, swelling, puffiness under the eyes, heads
aches and dizzinesa,

Don't wait! Ask wour druggist for Doan®s Pills, wsed
successfully by millions for over 40 years. They glve hap-
py relief and will help the 16 miles of kidney tubes flush
out poisonous waste from your blood, Get Doan's Pille,

JANUARY, 1944

il[ﬂiﬂl&'lﬂll[ /
RADIO MEN!

TRY THIS
AMAITING NEW

U TROUBLE- SHOOIING
MANUAL 50415 FREF

500 Shop Prints Cover Every
Kind of Electrical or Radmlob'

JUST OFF THE PRESS —a
completely different type of
practical guldebook for Elecs
tricians and Radio Menl
Crammed full of time-saving,
pay-raising shortcuts. Shows
ol how to install—aervice—
repair m:r electrical or radio
cum] wickly and cor=

4

.ﬂri.;“’.—

ed by war work-

ETE, rm-n. !n armed forces, Fop
beolnner or old timer, Fasy.  [25]
Accumate, tienl, Pays for |5
H!-e-l!—-—mﬂlmmn!m DAY [
FREE TRIAL. |

AT

‘Step by Step’Method
Saves Time, Errors

Here for the first time ia a&

£

BADIO TROUBLE—t Ddf
"Step-by-Step’” meth
ereated one of Americn's
ertdlmr. !rctﬂmt Schoola
Fully explained in streamli
course never before published,

GREAT BOOKS
IN ONE!

I you want real trouble-shoot-

ing “know-how", this is it Brand new ""~'le'| :-rv
‘-1.l:‘|;:- Trouk
ing Course,

FREE—1 Yr.Technical
Service, Any Problem

Act nuw and I'Nl ioclude 1
vear of Perspnnl Coonsel] fromy
iﬁni gna MTITW—H tedlEE
advice mai Ay

trical or a.;t—.:.d.ia problem. Thia
e=rvice alons may warth
hundreds of dollars to youl

SEND NO MONEY

50'.1 thp Printa and
Witing Dingrams cover=

Radio feld—1.0
21 « Mo LT, Armat (148
Avto Iynition, Radios,

Electronic Contrels,
Tr'lﬂ'\-'l.:'.lcrn__. Befrigera=
ton, Adr Codditionang,
Electrical and Radia
Lhctiosnnsy of over 12400
Terms, Formulos,
Tabled, ete.

C brings this big 814=11 = - T b Traln-
fnch b h':llnd womely bound Eook o e
RISK FREE. Test it n-nhtlm ¥ou'll wonder how Fou

job 5 daysa, If not
and pmared m-u.rn s nt. ruy

5DAY FREE TRIAL COUPON!

oo y—aei
H. LEWIS, Pres., COYNE ELEGTRICAL SCHOOL,
m E I'suilnn St Dept. 14-3, Chicago 12, 1llinois
Serad me the new COVNE ELECTRICAL AND RADIO
TROUBLE SHOOTING MANUAL, postpaid. Within 5 daya
afterit comes 171] gitler mwm It or ltnrllivnu 51000, and then
535 o month until total of $5.93 §8 jaai (.-o:rnn pays all
shipping charges.

oever got alon

without this

sensational
boolc!

Occupation. . aerdbama e e

SAVE 1“97- ;""5‘.,“.';5'.“:'.!2‘.".‘&.2.. 10k, Same
S-day frec trial and I.'Eh.IIII privilede.

R P T T R R R R

S1A



7-DAY FREE TRIAL EXAMINATION

Amazing 3-VOLUME bound set

Complete Instructive Course

& BEGINNERS
EASIEST WAY TO CET KNOWLEDGE
Compllad by practical machine

shop experis—"Modern Maching
Shop Training'®' — shipped abso-

The Dennison Handy Helper Says:
“PLANTO BUY U. 5. WAR BONDS
AND STAMPS REGULARLY

+++AND STICK TO IT*
Demnidoon
GUMMED LABELS STICK TO IT, TOO
DENKMISON MFS. CO., Framingham, Maoss.

lutely FREE for T-day LT
flon, Actual Lesson Assignments,
shop bested, wilth same training
principles and instruction as given
studenty in our huge Los Angolos
sheps, Hundreeds of illustrationg,
diagrama, charti, tables. Beginners
and experts need this proved
Course, Mail Coupon ot onco and
also roceive FREE. 7 Drafting Les-
#ona, Machinist's Dictionary and 2

Euh.nl{ 'I'H:Il! '!;:lly :Imr-bl'ld.i

pmanatrike CEEONE N0 Al

kinds of Bench work. Shap Math, Texis,

toal up, opcrato e

ehines, Hundreds of iliort cibs, o,
able you to g kpert's N o L ,,;.
Bl to get ari's Pa .| 4 g

NATIONAL SCHOOLS, 1os ngetes [ﬁii Ar i un..
MAIL COUPON FOR 3 BIG VOLUMES - SEND NO MONEY ,

MATIONAL BCHOOLS, Dept. 1-K Faste en Ponn
4000 5. Figueraa Sk, Les Angeles 37, Calif, Pﬂ'llt-ll'a

th our FAOLUME MODERN MACHINE SHOP THAINIKG
COLTRE ipai, Within 7 dnys after reeclving Course  Cood
Bobikia G [ owill oithoF PIRIFm SHIPMEGE, &bl ows P81 Tothing: I
or AF andiatied, 191 somd BE 00, aod S500 & moall wthl toeml nl'
S0 bs o pebid (lbapd CcRvenent, 0,500, You may deduct 31.25
wou wncloss cagh (511.25) wekh this Coupan. Same return nrl"lﬂl'ﬂ

|
|
|
i
NAME
|
|
|
i

Bions to

ADDREHE . ....icssanmsadssssnnsnnns . srrmasen I_

CITY s ecuavansannnnannnasnans BTATE . v v ansvmnsne

DOCUPATION . 2o vseaanasoasosarisiyrsnd | i ey
—————————————————————— —— e e e

FREE! LaTesT, MoST
7= | COMPLETE RADIO
PARTS CATALOG

EVERYTHING in RADIO and
ELECTRONICS for War Train-
ing, Maintenance or Repair

Irs the most complete, up-to-date BUYING GUIDE
available! It contains latest "supply data” on radio and
electronic parts available withour priercity for repair and
replacement—plus everything in war training kits, books
and equipment! Whatever you need —you'll save time by
geuing in rouch with ALLIED first. Send for this big
free canalog roday.

1 RADIO'S FINEST BOOK VALUES

Specially peepared to aid radio training in scheols
and indusery. Full of valeable data. Send for all sixt
Radie Farmulas and Data Boack Me. 3F-F53, . 10c
Digtionary of Rodia Terms Ma, 37-751, . 10¢
Radia Cireult Handbook Mo, 37-753. . 10¢
Radio Buildens” Handbook Ma, 37-750..10¢
Simpliﬁtd Raodio Servicing No. 37-755..10c
Radis Dala Hamndbook Ma. 37-754..25¢
Al Six Books No. 37-799, .7 5c

_ ALLIED RADIO CORP.
B33 W. Jackson, Dept. 5-A-4, Chlcago T

ALLIED RADIO

e e e e

WITH EVERY COFY OF NIW COURSE ON

COMMANDO JIYNTSY

You don*t lenow Jio Jitsn I pou haven't had thisn smazing
new ook by Trving Kahn, Marine Corps Instructor. Contsins
e than 150 phatediraphs and drawings. Beveals complete
facts about Malay Junzle Fighting with vielous, deadly nolds,
tphrows™ and lows made possibie I?- Mo Choking
Atlek  technigque. Never bofore pubilishiad,  Prectiee
Choliing Stick FREE with course if you hurry, Send
name pnd sddress, We will ship this astonlshing book
AND yoacr full size, 18 inch Choking Stick COD. Pay
postman only B1.88 nlos costape. Mone I_u ek if il
return ouilit in Gve dove. This (2 e child's phoy, Tag
1.|H:I roepuine Coftmanda method for tise when mesl
nE LaCtics Are TeeeRRary, Hitkh nomse ;.u.c|: address
masler of the newest and Iatest hobd,
WILEOX & FﬂL‘I..I'I"l' 1255 5. Wahash Ave., Dept, 21, Chicano :!'I- Wl

Always write your mame and full address elearly when
answering advertiscments.

I =~ GENUINE U.S. BARGAINS

0. b, WoOL BLANMETS (USED) . . §2.95
McCLELLAN SADDLES (USED) » . « S5.95
U. 5. ARMY PUP TENTS (USEDR) . . » 3.50
EIH! E':ll)ls‘}l‘lll:d h.ﬁrmr Caimasmn TUhltilll ;:C‘ll:l
i A A i g Rl T
Thn-uunrhnl‘ﬂl:h:rBuglln.'smhl“lr.lq Ooidoar
!.'.Spurt Goods for Hunter, Farmer Soowe Send 10g
fiar 32-page catalag ecturned with first arder.

A and N SUFPLY CO.
4734 LESTER 5T. RICHMOND. VA,
lw.::u.. Big pay irades in 2 Lo

WﬂN’TED g 17 £

Tieanl, Refrigeration, Alr l."'lrtll]iﬁmllm: "ﬁ.rlmm. 1'Iue|1. and Feader,
Avlation, We pay room and boord, Wrlte na., specifying trade in
terestedd Inm.  Established 1902, 41,000 graduates, REER SHOP
TRAINING, Dept. |04, 2017 5. Wabash Ave., Chicago,

=% ITALIAN ACCORDIONS

Hand Mads, Very best. Leowest prices. Buy Direct from
pad Have Mosey. Bend name and sddress bor FREE uulu.-,.

ITALIA & P, SOPRANI ACC. MFG, CO,
323 W. POLK 5T., DEFT. PM-1, CHICAGO, ILL.

Men pnd women to learn fol=

WRITE FOR
ouUR

TOOL DATA
SHEETS

J. H. WILLIAMS & CO., BUFFALD, W. Y.

don’t WORRY

Why put up with years of
needless dlsmm[urfqand
wnn'].r? Try a Brooks Auto-
matic ,Alryﬂushlan This
marvelous appliance per-
mits the opening to close,
yet holds reducible rupture
securely, comfortably—day
and night. Thousands report a1mz=.zi11f'fE results,
L;ght neat fitting, No hard pads or stilf springs

ouge. Made for men, women and
ch:ldrﬂn. 'Dn

le, cheap, Sent on trial tu\ﬁrwa it
Nmrnr gold in steres. Beware of imitations,

rite for
Free Book on Rupture, mo-risk trial order plan, and
roof of results. All corrcspondence confidential.
EHDGH’S COMPANY, 158-C State St., Marshall, Mich,
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BT WELDERS MICROMETER

Every WELDER Should Own One!
0 1t T 1

ml FILLET TYVIE
® T §

e
eal
HOw
DNDER DIMCCT FROM THIS AD OMLY, L]
Welding Symibals Chart Inchsded FREE
CHICAGD TOOL and ENGINEERING C0.
fited South Chicego Ave, CHICAGD, ILL.

FOR PLEASURE OR PROFIT
DESCRIBES 17 LOW COST BOATS

Out this pulstasding book and build & bosi
n% home Fer your owm wes or v sell nb o pradi.
You ean do Ik Just the boat you'se nlwars
unnufap-o-ﬂ. mill &F pew boal—17 128 el
klnds miies

Oedar BUILD A BOAT on pasts] eard and

only $1.60 plus posteps on delivery.  Jle-
jl.r:‘h'n I.h?ﬁ days ﬂﬂfﬂj.llll.l':ﬂl wrid |r-l.rr|.|.r||l
hack. O with ordar. . (Chutaidn

= L.
V. B BL.70 with erder} Cirder today,

FOPULAR MECHANICS PRESS
Deopt. 507, 200 E. Ontario St Chicago

Say you saw it in
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ELECTRICITY

® AUDELS HANDY EOOK OF ELECTRICITY
$ Hn"n" For Engi:u:ers, :Eh:\:h'i;l';u‘_s.'ﬁtudctlls.l.l'!_d allinters
Zl SIIE

ted in Electricicy. A quick, simplified, ready
et clerence, giving complete instnaction
T and practical information. Easy
to understand. A relisble au-
theeity and a handy belper
that answers your questiond,
¢ INSIDE TRADE
; INFORMATION ON
B The Rules and Laws of Electzic-
fty~hlaintenance of Machiner
ALC. and D, G Motors—Arma-
ture Winding and BRepaic-Wir-
ing Drsprams ~House Lighting -~
Puarer Wiring~Cabla Splicing =
Meters~Batteries~Tmansformers
= Elevators « Electric nes =
Raflorays~Dells~5ign Flashers—
Telephone~Ignition-Radia Prine
ciples = Refrigeration=Air Cons
ditiening~Cil Burnera~Alr Come
respors~Welding, and many
Modern A plica;iim: explained 30
you can understand.
1340 PAGES  To;ot thisassistance for yourself, simply
2600 ILLYUS, 4llin and mail ehe FREE BOUPON Belome.

B TEC ALEC & €0 45 West S5 Siveet; Wem Yok
: Eﬁ;#ﬁiﬁﬁ&"ﬁmgﬂh“wﬁfﬂzm
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A'WARDED 10 PLART 2
QFTICAL HVIEON

’EIEEF can be no greater jov for our
fighting men than the picured scenes of the
things he is hghring for . . . from the candles
on the dining rable, lighted to speed his return,
to all the familiar memories of the country
he ealls heme. Send him Pictures,

“Goad Pieturea”

This 56-poge booklet is
flub”.!hed by Argus to
elp solve the problems of
expasures, lens, films, efe.
Gel your copy by sending
25 to Argus, Ann Arber,
Hl'l:hignn, Dapt, 5.

ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

QUICKLY

The most

USEFUL

copying method
ever perfected :

The ACCULALY, case and speed with
which A-PE-CO photo-copies are
made by anywone, are creating huns ,
drecs new users, This modern, versatile, low-
cost method makes photo-exact copies of anything
written, printed, drawna of photographed, Expe-
rience proves that A-PE.CO quickly pays for itself,

LEGALLY ACCEPTED PHOTO-COPIES OF
® Lotters *® Records *® Blueprints ® Shop Orders
# Pictures ® Receipts ® Drawings # Documents

Same-size copies of anything up to 18" x 22"
Eliminates errors. Saves steno.copying, tracing,
pmufrl:admi No camera, fq:usmg; film or mov-
Ing parts. ny employee quickly becomes expert.
Lowest investment in equipment. Use on any desk
or table. You meed A:%’E-EG. Let us show wou
how you can usze it to expedite office and shop copy-
ing. Immediate delivery. See why thousands are in
satisfactory use. Emd?ur A-PE-CO folder—ioday.
AMERICAN PHOTOCOPY EQUIPMENT CO.
2849 Mo, Clark 5t. Dept. GF-1 Chicage 14, lllinais

Representatives in primcipal citles and Canada.
wAaAR BONDS

FIGHT wWITH
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This is the day I've looked forward o since I was
seventeen . . . this is the day I win my wings.
Mom and Dad are waiting there. Dad's standing tense
and seraight and rall, and his face looks proud and
grim, as though the General were talking to him.

e wothey tell me vou're hot pilors and ol ga-

tors and bombardiers, And it iz well you are..."”
As we marched in, Mom waved and I caught the white
flutter of her handkerchief out of the corner of my eye.
In a moment or two she's going o cry—just a litille—
like she did the night we talked it all our, she and Dad
and I, when I told them I wanted o fly,

Y. s o # your families, I say—ours iz the safest

milivary fiving of any of the worid's air forces.
And now here on the parade grounds, with the shad-
ows falling and the hright flag whipping in the sky,
I remember Dad said, "5Son, your Mother and I won't
stand in your way. If this is what you want 1o do — do
it with all your heart and soul an God be with you.
I wish 1 were yvour age—so [ could fly and fighr."”

“And I say to vou caders, gef rhe enemy in

your sights and let him have it . ..
Mow, in just a minure, we'll right face and walk up o
tive platform under the flag. And the General will hand
1ae the parchment, and then he'll pin silver wings on
my blouse and rerurn my proud salure,

“The world has never ﬁe{pfe seen a team like

the Army Air Forces . . .
Thinking of all the days and nights packed with hard
wiork . our college training . . . the numberless
flights with patient instructors . . . the painsaking
way we were taught 1o fly safely on instruments, how,

s now...Good Luck and Good, flunting”

fiving wing tip to wing rip, we were brought together
closer than brothers . . . [ understand what our General
means. The Army Air Forces are more than planes,
more than men, more than machines—a gread feam
with one aim, one object, one goal. J

“. .. to sweep rhe skies clear, so free men ma

warlle with their heads up and withowt fear . .."
And as the last man receives his wings and the gun
booms out and we stand retrear and the flag comes
slowly down, 1I'll thank God sy father and mother
gave me the ciaam:e o win my wings . . . belong o the

reatest group who ever fought or flew . .. gave me a

uture and a career!

Y And now, gentlemen, we have work to do—and
I leave you . . . good luck—and good hwosins"™

JV}E?!! ffff{fz ++ Go to vour nearest Aviation Cader

s Examining Boasd today . . . il vou can gealily for
the Air Corps Enlisted Reserve, vou will receive
Enlisted Reserve insignia buor will not be called
for training until you are 18 or over,

When called, you'll be given 5 months’ training {after a brief
conditioning period) in one of America’s finest colleges . ..
then go on to eight months of full fight training. When youo
graduate as a HBombardier, MNavigator or Pilor—youo will
receive an extra 5250 uniform allowance and your pay will
be $246 to $327 per month,

Meanwhile, , . anu should see your local Civil Air Patrol
officers about taking C.AP. Cadet Training—also vour High
School principal or adviser about the recommended courses
of the Air Service Division of the H. 8. Victory Corps. Both
will afford you valuable pre-aviation training.

[(Esseniial woikeis in War Indusiiy o Apscullure—dn sed apply)

U, 5. ARMY RECRUITING SERVICE

Nothingl Stop the Apmy Air Corps”

“NEEF r ;
KEEF EM FLYING o b b e S

S4A

For infarnation regarding Naval Aviation Cadet Traiing, apply af any Naval Aviation Cader Selection Board
or any Naval Recruiting Stationy or, if you are in the Navy, Marive Corps or Coast Gaard, apily Hirowgh
. This advertisement has the approval of the Joint Asmy Navy Personnel Board.
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Emables you to do difficult calen-
Intimna Enstantby withoge paper of pencil—imul=

SPECIAL

tiplying, propartions, division, extractlng roors, el Accuraed,
COMEBINATION OFFER white composition Tace. Has standard A, B, C, Iy, CI und K seales,
Y Fi Lok ifit. Including slid 1
Standard 104 Slide Tule snd Instruction Book: Pocket [l struction ook, sstrpiog enve. sind Ebe moc Famass e iy a o
Caleulator for adding and suldeacting ap o BU2. 080 0 6 Transparent 10° Silde Rule, with same si% senles =8 above plus %, L, anl T senles

Protractor and Graph Rule  gprodusted in eentimeters and inchos, n Reverae of Slide for problems In Trigenametry ! Gunmelal Finlsh

4 = Indicator; campletn instructiops—51.00. Malled po |.|:-I'|J|I Satisfaction
LL 3 for $1.00 cash (21.10 Forelgn) POSBTPAID,
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New THIG" 10" Slids Itule, with TPocket Caleulntor and ¥ goger MOV, itk e Sl el o

" 1,60 Forel POETPAI
oty LB DO SR D SRR LT i HEW1G CO., Box K-143, Grand Gentral Annex; New York City

PRECISION GAGE BLOCKS

A Millienths Aﬁurﬂ:r
Guaranteed

Indispensalle in inters
changeable mankifaciiive, g
resting. and  setbiog Loolss
I||. Nnﬂ'klllk misErameLeTa.

JLT SCHEX are #adw
||\'||1|||!|1 im mile hlock
suls B bliusiraved.

Every inolmaker angd  nies
chminle con pew afford hie
own el of gage bilocks.
Order now  to turn  out
highly precise work. reduce

A REAL Money Maker

for farm or factory. Uses
cheap liquid fuels. Pays for
itself out of savings.

rejoclinns, save materials
The ULTRA-CHEX scd cone
wiglm of the followinT
=KW -I':| R T [
anne, |

e i A
B T i - | oabiingE

}‘III 1:1 nlalu, e A1 eEme
bimngians,

BECOME A BETTER CRAFTSMAN BY ORDERING ULTRA-CHEX Nuwr

Prico with ogticat aot. . . SZT.50  Price withoor asc_ ... .. £19.50

MAKE MONEY

Start a wood saw-
ing business — turn

ASH FOR NEW FOLDER “THE USE OF GAGE BLOCKS spare timber into cash. Factory prices:
GEORGE SCHERR CO. 2" 2oy st cash " tlﬂTrﬁ:ElLRGEIﬁ Ecﬁﬁ;gks
dAlways write your pame and full sddreds 1600 Ockland Ave. KANSAS CITY 3, MO.

clearly when answering advertisements, -

there’s a Real Story in the basically improved design of the

|

Despire its unusually low price, this heavy DURO 16-inch production Metal Cut-
ting Band Saw has many special features not found in machines costing several
times as much, It is ideal for cutting whing, extruded shapes, bar stocks, metal
sheets, casting gares, plastics, brake linings, hard rubber, slate, fibre and many
other materials, Can be adjusted 1o obtain standard wood cutting speeds by a flip
of a lever. Some of its special features include: Heavy machined cast iron trun-
nion; special roller blade guides which reduce blade crystallization and lessen
blade breakage; new design which permirs all adjustments to be made from fronc
while saw is in operation; New Deparmure Ball Bearings; machined dove-tailed
ways with adjustable steel gibs; many other advantages. Metl cutting speeds:
236 and 596 K.P.M. Wood-cutting speeds: 2360 and 5960 R.P.M. Available on
priorities only.

Send for New DURO Catalog

For full details and prices on the DURG 16* Metal Cutting Band Saw scnd for latest
DURO CATALOG using coupon below. Also lists speciications and prices of complets
line of DURD single and multi-spindle Drill Presses, Circular Saws, Jointers, Kouters,
Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft Unirs and Portable Clectric Drills.

THE DURO METAL PRODUCTS COMPANY
2636 M. Kildare Ave., Chicage 39, Hlinois
Centleme: .’ll.'ﬂ"'\-t' sl me FREE copy of

3 & A e
2 1
| iR bl ol |
I and other DURC Maechine Tools. i
| |
| I

IR i o R e R
MACHINE TOOL DIVISION
ALS0 MARERS OF DUER® HAND TOOLS
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Almost any old-timer will give battle if
tl‘_'I,'vr.:-u question the advantages of living in the
old days. But few will deny that change in
the mechanical world was inevitable, and
good.

Take tapered roller bearings. Tyson found
the way to add more rollers around the
rﬂ.ﬁﬂ“’ﬂ}r—dEVElDPEd i hci:l.'\"}'-l.]lll:r‘ hfilri[lg
which solved many an industrial and trans-
portation problem.

H.GL
THE
Coynt Te ROLLS

\—/_D

TYSON BEARING CORFORATION,

There's

Big
Change

Actually, a Tyson "All-Rolls™ Bearing has
thirty percent meore rollers, on the average,
size for size. Obviously, this means greatly
increased load capacity. Many users say
bearing life is doubled.

You can depend on it—Tyson is the most
advanced, strongest, longest-lived bearing
ever built.

The big name in bearings today is. .. TYSON!

MASSILLON, DHIO

LS ':‘5"\'-'?1?

& 1 ﬁ-:

.mnmu\\\iﬁ

TODAYS | HEAVY-DUTY BEARING
* BUY MORE WAR BONDS *
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Chairman, National rﬂg_qnf_nr_:l Council - o
P Ao ey, L0 L
JOMEBODY has said theré are more
' than 300 postwar planning groups
in the country, Well, that isn’t enough,
There ought to be 130,000,000 postwar
planning groups. Every man ought to
be his own.

We have a simple test to distinguish
between postwar planning and postwar
wishing. If the plan presupposes that
human nature is going to be different
after the war, it is pure wishing—and
should be thrown out.

On this basis, very little real post-
war planning is being done. When you
take the wishing out of most postwar
planning, there isn't very much left, If

To succeed, an inventor must learn how to fail
intelligently, whether he be a physicist in a lab-
aratory, above, or an artisan in his own shop

JANUARY, 1944 1



Fractionating apparatus at Gen-
eral Motors Research Laboratory

our planning 11175 to ?ean
anything at all, we have
to remember that the
fundamentals of human
nature are going to re-
main exactly the same
after the war as they are
now.

The human race has
been on earth for at least
a million years. Yet it
wasn't until about 10,000
yvears ago that we first
learned how to make an
“X" mark on the wall of
a cave, and we got up to
that point from the start
without benefit of sei-
ence, medicine or any-
thing like them. I think
that this ohservation is
important because it il-
lustrates the normal time
rate of change of human
nature, Education, reli-
gion, and science accel-
erate the effects of the
change, but they don't
necessarily alter the fun-
damental time rate.

A fundamental part of
all biology is continuity.
If you plant a pea in your
Victory Garden you ex-
pect it to come up peas.
You don't expect it to

2

FOUR
WHEEL
BRAKES

say: “Because there is a war on,
I chanﬁe my nature and be a
chry=zanthemum now.”

If you buy a dog, you expect him
to act like a dog,

A fellow laid on my desk the
other day a study showing that
since 640 B.C. the world has been
at war about one-third of the time,
None of these wars except this last
one has affected human nature in
the slightest. This last one has
changed our thinking a little, but
it hasn’t changed human nature.

As you know, I am chairman of
the National Inventors Couneil.
Out of our experiences has come a
notion that we can educate people
to be inventors. The way to do it
is to teach people how to fail intel-
ligently. That is all you have to
do to be an inventor.

We have made two or three sur-
veys that show that the more edu-
cation a man has, the less likely
he is to invent. It should be ex-
actly the other way, but we think
we know why it isn't.

The average person, from the
time he is six years old until he is
graduated from college, is exam-
ined three or four times a year—
and if he flunks once, he is dis-
graced throughout hiz community,

These are some of the autemotive develop-
mants of Mr. Kettering and General Motors

So his whole education is based on
the idea that it is a terrible dis-
grace to fail

But the only time vou ever suc-
ceed when you are an inventor is
the last time you try. Invention
is 99.99 percent failure. So if we
want more inventors, we will teach
people how to fail intelligently.

We have made a mistake by let=-
ting people think there is some-
thing sacred about engineering
and research and science. They

POPULAR MECHANICS



expect too much of us. A
research man is just a
professional amateur. He
is an amateur in that he
is doing a thing for the
first time—and he is go-
ing to do it just as poorly
as anybody ever did any-
thing for the first time.

Research is a straight
caze of eut and try—and
I think we have oversold
it as being something
that can pull things out
of a hat. We've somehow
fostered the idea that
science is conquering
nature. That isn’t true.
When a scientist con-
quers something, he
bends his knee and does
exactly what nature asks
him to do. He has learned
that conquering is sub-
mission. You can't get
nature to do anything it
wouldn't do ordinarily,
no matter how noted a
scientist you may be.

We think we've learned
an awiful lot about navi-
gation. But a bat can fly
perfectly around all sorts
of obstructions with a
blindfold over his eyes.
When that phenomenon
was investigated, it was

finally dls,mv‘emd that if . Mr. Kettering and R. K. Evans (top) inspect General Motors lightweight
the bats ears were Diesel. Below, bat wse: “supersonic eche” te aveoid cbstacles in darkness
plugged, he couldn’t fly

so very well—and if his mouth were taped head and gets either a phase balance or an

shut he couldn’t fiy at all, intensity balance. That tells him where an
It was found that the bat navigates by obstruction is, and he doesn't go that way.
supersonics. He gives out a high frequency He can put out sound frequencies up to

wave and it echoes back, and he turns his 90,000 cycles per second. Our ears are
sensitive only up to about
20,000 cyeles per second
so, of course, we can't
hear the sounds the bat
hears. It's only recently
that we've even learned
how to measure high fre-
quency sound waves of
this kind. So it begins to
look like we're not so
smart after all, because
the bat, who is only a
dumb animal, has already
been using our latest de-
velopments for thousands
of years.

I have hauled pigeons

Spectrograph helps analyze light
from buming gases in an engine
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Chemical apporatus used in polymerization, the changing of the melecular
#tructure of hydrocarben fuels to forms of more desirable ontiknock value

to Detroit many times, collected from Day=
ton, Xenia and Springfield. They had no
gyros, no speed indicators, or anything else,
but they flew back home all right. Again,
they were dumb animals! We're surely
smarter than they are, but I'd hate to trust
myself to a pilot who had as few navigating
aids as a homing pigeon.

Take the geese and ducks which come to

Postwar farm vehicle might be tractor with removaoble
treads, convertible inte a light car, Kettering hints

Michigan. They get here
within a day or so of the
same day every year—
without the help of any
weather department. If
there is a north wind, they
will be a day late; if a
south wind, they will he
a day early, if no wind
they will be on time.

I have always had a
rule for myself: Never fly
when the birds don't, be-
cause they have a lot of
experience,

I have pointed out these
things about dumb ani-
mals because I sometimes
think we get ourselves so
completely detached with
shde rules and things of
that kind that we begin to
believe that is where en-
gineering began. But it
didn't. Engineering has
been going along pretty
well for a long, long time.

The automobile indus-

try is fundamentally a
power 'industry. Our job
is to get more horsepower
for less fuel. The fundamental efficiencies
of the units we work with are an untouched
thing.
In the automobile industry we are get-
ting only about 5 percent thermal efficiency
out of the cars we drive around. We have
95 percent left to work on. Some people
will pull out a slide rule and tell you we
can’t improve that ratio a bit. I don't be-
lieve that for a minute.

I told a friend the other day that, after
the war, I think we will produce a Diesel

POPULAR MECHANICS



engine with 50 percent thermal
efficiency. Right away, out came
the slide rule, and he said: “You
can't do it. The second law of
thermodynamics is against yvou.”

I said: “I don’t know what that
is. The only thing I know about
the second law of thermodynamies
is that yvou ean’t push on some-
1h:in"g that is going faster than you
are,

I think you ean calculate to find
the framework in which you are
going to work, but then you have
to work the problem out specific-
ally. One of the difficulties in all
our technological education is that
we try to set down formulas for
caleulating specific devices before
we understand the basic principles.

I was talking, the other day, to
a fellow from one of the big steel
companies, He said he didn’t know
what was going to happen to the
steel business, what with the in-
creased facilities for producing
aluminum and magnesium and
plastics and all that sort of thing.

“Why does that worry you?" I
asked him.

“There is a lot of research going
on,” he said, “in all these other
materials.”

“Why isn’t there a lot of re-
search going on in the steel busi-
ness?" I asked.

“There isn't much more you can
do with steel,” he said.

Well, I can™t understand that.
We want stainless steel, and we
want all sorts of new kinds of
steels. A friend asked me what we
are doing in development of alu-
minum automobiles. I said:

“We aren't doing anything. And
just to start an argument, I will
bet you even money that we will
have a steel airplane as soon as we
will have an aluminum automo-
hile.”

He was shocked. He said:

“¥You can make a thing a lot
lighter out of aluminum than steel.
Steel weighs three times as much
as aluminum.”

“I know that,” I said, “but steel
ig five times as strong.

Too often, we get stampeded into
thinking that some of our rules of
thumb are absolute laws of nature.
1t is the airplane that is important
and it should be made from the
materials best suited to it regard-
less of what they are.

(Continued fo page 160)
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Land Torpedo Invented by Nazis
Defends Pnsts Along Cuasts

- T TR

Firing torpede from so-colled German fortress along the coast

Using torpedoes as a land weapon is a military
innovation claimed by the Germans. Nazi experts
zay the torpedo, hitherto used only as an under-
water or aerial weapon, can be used to greater ad-
vantage as a land weapon. Tubes for firing torpe-
does have been installed at special fortified points
along European coasts, according to reports, They
are manned by torpedo experts and artillerymen.

7
Soft Woods Converted to Hard **Plastic”

That Will Neither Warp Nor Swell

Sticking drawers, doors or windows made of wood
may be a thing of the past with a new impregnating
treatment that makes soft woods as hard as plastic,
The treated wood will not warp or swell and iz =0
hard that it may be substituted for steel in certain
textile machinery parts. The process, developed by
E. 1. du Pont de Nemours & Company, consists of
un"'—“gregﬁsﬁng the wood with resin-forming chemi-

that react with the wood cellulose to change
the properties of the wood. In the past, resin solu-
tions, such as lacquer, were used to fill the wood
cells but the properties of the wood were not fun-
damentally altered.

@[ The pupil of the human eye can expand to about
60 times its fully contracted ﬂ y -
VM
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Landing Ship Unloaded Through Hinged Nose

When an American tank land-
ing ship reaches an invasion
shore, it disgorges its load of
men and egquipment through
hinged doors which form the
prow. Left, showing the doors
open, and ramp down to farm
gangway. Below, how the bow
doors look cesed for veyage

Yankee troops by the thousands knew
that the nose of the LST (landing ship,
tank) held a seecret before the Navy made
the fact public. For this type of craft was
used from the beginning of the American
invasions to put armed, ready-to-fight
Yanks and their equipment ashore. Afloat,
the LST's nose trimly cleaves the water,
giving scant hint of its double life. But
once the craft has pushed up onto a hostile
beach the nose sections swing wide—they
are in reality two huge, hinged doors.
When they are open a ramp inside is low-
ered. And over this ramp streams the com-
plement c)F men and weapons.
7 7L
Larger Screen for Televlsmn Demgned for Postwar Sets

Postwar television sets may be
equipped with an enlarged trans-
lucent screen 131% by 18 inches,
The image is projected through a
lens to a mirror on the underside
of the television cabinet's uptilted
lid. It is reflected from the mirror
to the viewing screen. The new
screen, developed by RCA labora-
tories, is expected to further the
Eﬁfﬂ‘.&rity of television, for the
scope of television subjects in the
past has been somewhat limited
by the size of the projected picture,

L f[The retina of the human eye is
& SRR about 3,000 times as sensitive as
Image is projected through lens to mirror on underside of lid the fastest photographic film.
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Salvaged Normandie Floats Again on Even Keel

Floating again on even
keel, after one of the most
complex salvage opera-
tions in history, the for-
mer luxury liner Nor-
mandie has been towed
from Pier No. 88 in New
York harbor to a naval
base for refitting. The
54,000-ton ship, which
was renamed the T.S.S.
Lafavette, burned and
capsized Feb. 9, 1942, It
took 20 months and four
and a half million dollars
to raise the ship which
may still see service as a
troop transport before the
war ends. The salvage
work was carried on
while the ship pivoted
on a rock shelf, and at one
time it was feared the hull
might crack in two, Care-
ful balance was main-
tained during operations
which included removing
29,000 tons of superstruc-
ture and hundreds of tons
of mud and water,

The U.5.5. lofayette, better
knewn as the Mormandie, may
see service before war ends

7274
Night Lookout School for Sailors Helps Spot Ships in Dark

Officers and men who
man America’s new de-
strover escorts are trained
to recognize all types of
ships, gunfire, and lights
at a special night lookout
school on the East Coast.
On a dim and realistic
horizon in the lookout
room, they watch ship
models that have only a
dim light behind them. If
the student recognizes a
battleship he sings out the
tvpe of ship and position:
“Battleship two points off
the starboard bow.” The
men wear glasses with
red lenses during a lecture
that precedes the test, so
that when the lights are
turned out they will be
On walls of lecture room models appear as they would in semi-darkness _accustomed to the dark.
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of the air and free bal-
looning is a sport unlike
any other in the world.
But Navy Balloon No.
03546 was not on a pleas-
ure cruise this trip. Lt
Steelman’s crew consisted
of naval aviation cadets
who were learning to pilot
the Navy's big anti-sub-
marine patrol blimps. Free
ballooning is the basis of
their edueation. Their
ability to maneuver the
two-engined blimps de-
ends on how well they
earn their lessons in
lighter-than-air. In case
of engine failure they
could use their knowledge
to handle a blimp exact
like a free balloon.

You might suppose that
a balloon is at the mercy

55‘4‘ e

i

-
[l )

Basket of free balloon at Mof-
fett Field gets change of crew.
Below, instrument box for naovi-
gation boosts altimeter, -clock

2 S Dk D ks
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SDBIE mysterious force in the at-

mosphere had taken charge of the

- big free balloon and was treating it
like a child’s rubber ball

The student pilot in the wicker
basket below the bag was worried.
He had been ordered to take it up to
the 500-foot level but every time he
rose to 150 feet something batted the
balloon earthward again. It rose and
fell as if it were bumping along in
slow motion under a solid roof.

Lt. George N. Steelman, free bal-
loon officer in charge, grinned and
explained the trouble, He told his
student erew “There's a stratum of
air of different temperature over-
head that won’t let us through, Spill
out two handfuls of sand and see if
that helps.”

It did. The few ounces of ballast
that were tossed over the side light-
ened the balloon enough for it to as-
cend steadily through the layer of
air. At 500 feet the craft encountered
a northwest breeze and began to drift
along toward San Jose.

Free balloons are the sailing vessels

3 POPULAR MECHANICS
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Prossure of the hydregen gos within distonds the balloen inte a
porfoct sphere. Right, inspecting “appendix” loft open in flight

of the winds. But at zuch lighter-than-air bases as Mof-
fett Field in California the aviation cadets learn that this
isn't necessarily so. They learn that within reason they
can maneuver a balloon to travel in any desired direc-
tion and that not infrequently they ecan bring it back to
land at the spot from which it took off,

By now Steelman’s balloon was over San Jose and he
wanted to change his course to the west. He started
fishing for a wind. Over the side he dropped small pieces
of tissue paper and watched them as they streamed one
after another toward the ground. Halfway down they
veered toward the east. There was a wind down there
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at the new altitude. Free balloon-
ing seems like a quiet, peaceful
sport and yet there are a hundred
and one tricks that Steelman must
teach his students. Every bit of
knowledge that he can impart
from his 2,000 hours of experience
in flying and racing the big bags
will aid them in their carecers.

A free balloon moves with the
wind, so except for an occasional
flurry when the wind changes di-
rection, the bag seems to remain
in a dead calm. And there is no
sound from its flight. The creak
of the cordage, the patter of the
carrier pigeons feet in their
wooden box, and noises that rise
from the ground are all you hear.

Still, free balloon enthusiasts
have a few wild tales they can tell,
such as the time when Lt. Steel-
man found himself at the mercy
of a whirlwind. His balloon began
to spin around as if it were at-
tached to the periphery of a mer-
ry-go-round. The basket and drag
rope were streaming out almost
horizontally. Gas spilled from the
open appendix so rapidly that the
balloon was sinking in spite of all
the ballast that was released. The
wild ride ended safely close to the
ground where the cyelonie foree
of the wind was weaker.

The most thrilling adventures of
all were back in the days of the
international balloon races. These
races were for the greatest possi-
ble distance and so the two-man
crews let wind and temperature
but it was going in the wrong direction. take charge, hesitating to valve out even a

“Out two handfuls,” he ordered. second's precious gas at any time. In spite

Two handfuls of sand went over the side.  of the fact that they knew they would en-
There was no sensation yet the bubble on counter sub-zero temperatures at high al-
the statoscope instrument that shows titudes they usually wore nothing but
changes in barometric pressure indicated shorts, to save weight.
that the balloon was
rising. At 1,000 feet
the balloon’s shadow
on the ground started
to move toward the
west. Steelman had the
wind he wanted.

“Valve one second,”
he directed. A cadet
pulled on a line, open-
ing the valve at the top
of the bag long enough
for one second of hy-
drogen to escape. That
leveled the balloon off

Hydrogen storoge flasks are
anchored in concrete holder

10 FOPULAR MECHANICS
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Steelman and Capt.T.G. W.Settle starved
themselves down almost to skin and bones
for the 1928 race and refused to carry an
oxygen supply because of the weight of the
containers. They were carried up to 18,000
feet and then a thunderstorm took charge,
lifting them up to 21,000 feet and then drop-

them down again at so t a speed
fhiifthey passed bagmnguf sand %Ihhi: the:rp had
tossed out a moment earlier to prevent just
such a descent,

The Navy's training balloons are of 35,000
cubic feet capacity and are inflated with
hydrogen because of its great lifting power,
A pilot, first and second sandmen, log
keeper, and valveman make up a crew.
Thirty-one bags of sand, weighing 30
pounds each, are carried as ballast, per-
mitting several flights to be made during
a day so that several crews may receive
training. The balloon’s basket is also fitted
with the statoscope instrument, a clock,
and a 225-foot-long drag rope. At low al-
titudes over hilly country the drag rope
can be used as automatic ballast, for the
balloon iz relieved of the weight of as much
rope as is allowed to drag on the ground.
Thus a pilot who is dragging part of his
drag rope over the ground can climb when
he encounters a hill by paying out more
rope, hence lightening the balloon, and if
he wishes to descend the other side of the

Spilling sond ballast over the side to spesd oscent
of balloen. Below, landing in field as blimp watches
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Ground crew “walking” balloon out of hangar. Pulling
on rip cord (below) ta collapse the balloon after landing

hill he retrieves enough rope to cause
the balloon to settle,

Aviation cadets average seven in-
struction rides each plus at least one
ride in which they are in complete
charge. Each must be able to land his
bag gently, a trick that isn't as easy as
it looks and that is accomplished by
valving enough gas to cause the balloon
to drop, and then judiciously dropping
sufficient ballast to ease the fall and
finally bringing the balloon almost to
equilibrium as it approaches the ground.

Learning how to ascend through a
temperature inversion is easy but learn-
ing how to descend through the same
kind of freak condition and to do it safe-
ly is more difficult. After a balloon has
been forced up through eold air into a
layer of warm air it is just as reluctant
to descend again as it was to make its
initial elimb.

The only way to get down is to valve
enough gas to cause the balloon to fall
through. That is easy, then the pilot
must immediately estimate the amount
of hallast that he must jettison to check
the elevator-like descent and prevent a
crash landing,

A free balloon is the most sensitive
vehicle in which man ever rode. Not
only does it react to the slightest change
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in equilibrium, it re-
sponds to the faintest
breeze and to the slightest
variation in temperature.
If allowed to seek its own
altitudes during a low-
level erosscountry flight,
a balloon would perform
an erratic series of ups
and downs. The heat ra-
diating from a plowed
field would send it to-
ward the sky, but cool air

. above an adjacent or-

chard will cause it to de-
scend again as soon as it
drifts over the trees. Heat
waves from a concrete
highway have a pro-
nounced effect and the
balloon seemingly floats
up and over an invisible
hurdle when it erosses
such a highway. In time
a balloon pilot acquires a
feel of his vehicle that
helps him anticipate its
movements and to con-
trol its course.

The cadets who gradu-
ate from Steelman’s
lighter-than-air cruises
have a certain confidence
that they didn't possess
before. “Any one can fly
an engine,” they remark,
“but you need horse sense
to be able to fly a free
balloon.”
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Y “Skin” Nut Meats
™ And You’ll Ease

> Butter Supply

Experts of the Depart-
ent of Agriculture in

:J Washington are seeking

T

‘someone with a peculiar

“talent. They want infor-

\ ¥ o-mation on how you can

N\

“skin the kernels of black
walnuts, hickories and

~pecans guickly and com-

pletely. Ground fine,
these nuts make butters

ﬁ.?"thnt help piece out our

A

%
2
-

wartime dairy supply.
They particularly want to
get rid of little spots of
skin adhering to the ker-
nel, as these detract from

. the esthetic attractiveness
-* of the butter, though not

from its taste.
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Army Uses a Portable Pipeline
To Carry Oil to Front

]
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One man can handle 20-foot section of Rexible pipe used to supply army

One of the “secret weapons” that helped push the Ger-
mans out of North Africa and Sicily was a portable pipeline
that supplied advancing units with fuel or water. The pipe,
developed by the Shell Qil Company; is lightweight and
flexible. One man can handle a Ell.'r-fuut section. The steel
is so flexible it can be bent around trees, and can be laid at
the rate of 10 to 30 miles a day. Pumping stations are located
at intervals of about 20 miles. It is made in four- and six-
inch diameters, the latter having a capacity of 25,000 gallons
daily. One of the desert pipelines in Africa was more than

300 miles long. _,/,? }’fé

Kapok Pads Float Bren Gun Carrier

While Its Tracks Act as Rudders

Troops at a British school of military engineering have
devised wvarious expedients for transporting their heavy
military equipment across rivers and lakes. In one instance,
a Bren gun carrier made the water crossing supported by
kapok floats. The rotating tracks of the gun carrier were
used for steering,

Kopok pods keep Bren gun carrier afioat, while tracks are used to
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WE-FOOTED ENGINEERS

Modern-day shock troops must build,
as well as fight. 1t is not encugh to
effect @ landing on the beoches or
river banks held by the enemy—the
way must also be paved for the
troops that are ta follaw. Infantry
above have “forced” river crossing,
and lecp with fixed bayeonets sut of
their boats to establish bridgehead

Assault boots used hy the engineers lead a versatile
existence. Above, a platform is loid across o poir of
them to form a light ferry copoble of carrying peep.
The impromptu ferrybaat is poddled across the river

Signnl Corps photos

Oceans are no more chsio-
cles than ore rivers. Truck
above is driven to beach
from barge that ferried it
ashare from ship ot anchar

I's in the traditional engi-
neering job of hriﬁging i
omy sfreams that this web-
footed wnit shines, left. A
‘bridge of boats" supporis
treadways laid across a
stream where bridgehead has
already bean securad. Heavy
equipment moy vse this span
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Amphibian Command men, -l Tl s
right, rush cshore with mark- '
ers, to indicate the spread of
their installotions, as a guide
to gunners on Mavy craft lay-
ing dewn protective barrage
frem offshore. Markers also
help to guide later landings

Below: Maorkers in ploce, the
men speedily lay down a wire
roodway which keeps vehicles
from sinking into the sand

Mow the readway is loid, and
the commanding officer’s peep
(right} is driven oshore, 3o
that he may personally super-
vise progress of the operctions

Roodwaoys of the type in pic-
ture below can be laid almast
as rapidly as the wire can be
unreeled. Mechanized equip-

L4 I
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First “True” Compass Guides Fliers to Target

Hailed as the greatest advancement in its
field in 4,500 years, the Gyro Flux Gate
compass is guiding U. 5. bombers to remote
enemy targets and home again. The new
compass, developed by the Bendix Avia-

tion Cu%oraﬂn, requires no 'correction

card” which is necessary with magnetic
. types because it gives the “true” reading.
This eliminates the danger of errvor by pilot
or navigator in the heat of combat. The
flux gate compass uses the earth’s magnetic
field to develop minute electrical impulses
which, when amplified, turn the compass
indicator. The impulses are taken in
through the “flux gate” which receives and
rejects the magnetic flux from the earth.
The flux gate is a triangular-shaped coil
attached to the bottom of a gyroscope
which keeps the unit on a horizontal plane,
This compass will not go off its reading
when a plane dives or elimbs rapidly, ac-

16
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Compass transmitter is shown on the fail of
the plane (top left) with master dial en the
nose, amplifier in cenfer. Above, testing new
compaoss; left, “fins” used on the compass

cording to W. A. Reichel, director of engi-
neering for the Bendix company. The
needle will not lag or overshoot during a
turn, nor does it “hunt” back and forth in
rough weather. It functions perfectly
within 300 miles of either pole, regions.
where magnetic compasses are useless,
This factor is expected to play an important
part in postwar aviation along arctic routes,
Because the transmitter of the compass can
be located at a distance from the indicating
dial, it can be installed on a plane where it
will not be affected by metal parts, such as
armor plate, that impair the accuraey of
the standard compass. As many compass
dials as are needed for the crew can be
mounted in a bomber. Development of the
compass was made public only after one of
the instruments fell into enemy hands.
Bendix officials believe it will be impos-
sible for the enemy to duplicate the per-
formance of the compass during this war,
% 759
Land Torpedo Guided by Cable

Is Nazi Antitank Weapon

Nazis in Russia have introduced an anti-
tank land torpedo, resembling a small tank
and about the size of a motoreycle sidecar,
operated by remote econtrol. The torpedo

_carries about 150 pounds of explosive in its

nose, and at the rear has a reel of cable that
leads back to an operator, in a shelter up
to 1,500 vards away. By means of elec-
tricity, the operator guides the machine
and sets off the explosive. The best Russian
defense has been to cut the cable.

POPULAR MECHANICS
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Steel Airfield Mats Become “Armored Road
Tests of the practicality HEEEF i i S o O g
of steel highways are [ ¥ : e
under way near Darien,
Conn. Steel grating, sim-
ilar to the landing mats
laid down for combat air-
| fields, was installed in a
stretch 48 feet long and
22 feet wide, in the first
practical test of “steel ar-
moring” under normal
passenger and truck traf-
fic use. The technigue
calls for attaching steel
grating panels, each 2 feet
by 1215 feet, filling the
mesh with ordinary con-
struction sand, then ap-
plying a coating of road
oil. Spokesmen of the
Irving Subway Grating
_Co., manufacturers of the :
steel-type roadway, fore-  Landing-mat type of steel grating is laid for test roadway and groveled
see its use especially in a
network of secondary roads, and particu- result in frequent washouts and other im-
larly in districts where weather conditions  pairments of normal road conditions.

Y 747
Pre-Pasted Cedar Wallpaper Transforms Clothes Closet

Ordinary clothes closets are changed to  finished product resembles with variegated
cedar closets with a readyv-pasted wall- grain and realistic knots. No special tools
paper that retains the cedar odor. The arerequired to hang the paper; it is merely
paper is made from cedar wood which the dipped in a tub of water to wet the adhe-

sive on the back and then
[ i I i pressed against the wall.
. 'PPING teciar WaPARAr  MPhe paper comes ma-
in tub of water wets the . P }_]
adhesive on the baock and chlne-h'lmme!:l.rltcan also
it is ready for hanging De used for lining chests
on closet wall (left). No and bureau drawers, ,
special tools are needed —_— :,-J/{ﬂ -

Eye and Nose Beat
Machines Spotting
Bad Eggs

Many a mechanical
marvel has been devised
with more sensitiveness
than its human inventor,
but science has yet to
evolve anything better
than the human eye and
nose for detecting bad
eggs. The problem is a
vital one in an egg-drying
plant. No one has yet en-
dowed a mechanical egg
breaker with the ability
to smell out and discard
bad eggs. Experts still do
: _ the job by keen sense of
- ) ) smell and observation.
UniZid TR gt
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U, 5, Mavy pholos
A Novy dive bomber comes home safe from a Pacific raid. Below, a
destroyer claims two Jop ships and five planes downed in combat
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HOW JAPAN WILL BE?DEFEED

By Frederick L. Oliver

Coptain, U. 5. Navy (Retired)

APAN did not make the mo-
mentous decision to strike
simulianeously against the
world’s two greatest nawval
powers in the belief that its
outnumbered force of battle-
ships, eruisers, and destroyvers
could prevail against the battle
line its enemies could muster,
We now know the Japanese
based their hope of quick vie-
tory on airpower projected
from carriers and island air
bases. They were so confident
of success that, misled by early
triumphs, they were foolish
enough to visualize Hawaii,
Alaska, and the west coast of
the United States as ripe plums
practically within their grasp,
and even indulged in the bom-
bastic prophecy of peace terms
being dictated by them in the
White House.
By astute dissemination of
misleading information and ru-
mors over a period of years,

POPULAR MECHANICS
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Bluejackets pass the ammunition to feed a 40-millimeter Bofors antioircraft gun aboard an aircraft carrier

Japan had concealed the extent to which it
had developed its airpower, and succeeded
in creating the impression that great diffi-
culty was experienced in obtaining well
qualified pilots, in particular pilots who
could successfully operate from carriers,
As a result of clever propaganda and the
security of information afforded by racial
characteristics and language difficulties,
Japan was able to enter the war with a
much greater carrier and air strength than

P

PFT boots swoep the seas with
guns, torpedoes, depth charges

had been considered possible, It does seem
that we were remiss in not having reached
a more considered estimate of what to ex-
pect from Japan's rvepeated attempts to
bring about the outlawing of airplane car-
riers, the szeerecy with which its naval
building program was shrouded, and its
spy complex.

In launching the unexpected attack on
Pearl Harbor, the Japanese gambled on de-
livering a blow that would practically im-

JANUARY, 1944
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Old Glery still flies above the Hornet after @ Jop dive bomber
has crashed into signol bridge during the battle of Santa Cruz

lslands. Bolow, one of the fast-growing fleet of oscort carriers

maobilize the United States Nawvy,
and they succeeded to an extent
probably beyond the expectations
of the most air-minded Japanese
admiral. Fortunately they did not
follow up the advantage with a
thrust in force to seize the Ha-
wailan Islands. Why they passed
up their golden opportunity will
not be known until Tokyo's ar-
chives can be scrutinized,

The prewar Pacific Ocean naval
campaign plans of the United
States should have and ungues-
tionably did provide for all likely
contingencies, but the possibility
of incurring what amounted to an
immobhilization of our foree of bat-
tleships without a corresponding
or greater loss being inflicted on
Japan probably was given little
thought, and it is to the eternal
credit of our Navy that it promptly
put into effect plans which utilized
its remaining strength io good ad-
vantage. Relief of the Philippines,
Guam and Wake was out of the
guestion, but a succession of spec-
tacular effective raids on widely
separated Japanese outposts not
only resulted in sinking several
enemy carriers, but left Japan to
speculate where the next blow
would fall, and prevented a total
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mohilization of its naval
forces for the operations
that struck at Midway
and the Aleutians,

Japanese airpower suc-
cessfully paced the cam-
paigns which overran the
Philippines, Singapore,
Burma, and the Nether-
lands East Indies and
portions of Melanesia. In
these areas the Allies did
not have sufficient air
strength to counter the
pent-up food of planes so
unexpectedly loosed by
Japan, and making addi-
tional planes available
was contingent on trans-
portation facilities as well
as the diversion of effort
between the two main
theaters of war in accordance with the
overall strategy adopted. This strategy
gave top priority in planes to the European
area, and in the Pacific we had to operate
against Japan with such resources as could
be made available.

It was immediately apparent that Jap-
anese designs on Australia must be frus-
irated at all costs, and that our long line of
communication over which supplies flowed

= S : =

Gunner of Navy fighter plane gives his weapon o lost swing before takeoff

to the South Pacific must be made safe.

Japan had lost no time in advancing the
island bastions which form the outer de-
fenses of its homeland. Strategic Rabaul in
New Britain was an early conguest, and
the project was afoot to overrun all of New
Guinea to provide bases from which the
invasion of Australia could be projected.
In addition, an ambitious island by island
advance through the Solomon Group was

Arrows show roads to Tokyo
on vast Pacific battleground

AUSTRALIA
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Pushing a Grumman “Wildcat' from carrier's elevatar

undertaken with the ultimate objective of
gathering in the New Hebrides, New Cale-
donia, the Fiji group and probably Samoa,
thereby placing the Japanese astride the
long Allied supply line from Honolulu,
These projects were nipped in the bud
by the last ditch stand in Southeastern New
Guinea which developed into a valiant Al-
lied push that has but eliminated the

te takeoff pesition

Japanese as a factor in
New Guinea, and the now
historic campaign that
ejected the Nipponese
from Guadalcanal.

Our attack on Guadal-
canal was exquisitely
timed when the airfield
undet construction by the
Japanese was within a
few days of completion.
Due to unforeseen diffi-
culties, reinforcements
and supplies were slow in
arriving, but American
grit prevailed over Jap-
anese fanaticism, and the
previously invincible
Nipponese warrior had
his ego deflated. How far
the wvirus of defeat will
percolate among the Jap-
anese remains to be seen,
but no nation ean experi-
ence such a one-sided and
devastating trouncing by
land, sea, and air as the
Japanese underwent in
Guadaleanal and the sub-
sequent actions in the
Solomons without loss of
morale,

In partieular was dem-
onsirated the weakness of
Japanese aviation—the arm to which Japan
had looked for reaping an early victory.
Not only were Japanese planes tumbled
out of the skies at a ratio at times of as high
as 23 or more for every United States plane,
but their loss of planes reached such a stag-
gering total that Japanese air strategy must
be in course of revision.

Japan is becoming more and more unable
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to cope with the growing
United States sea and air
power in the Western Pa-
cific and the Aleutians.
Its losses of planes and
ships, both naval and
commercial, have been in
excess of replacements,
whereas Allied strength
in all categories increases
daily.

The strategy open to us
in the Pacific hinges to a
certain extent on the
progress of the war in
Europe, but it is interest-
ing to examine the vari-
ous possibilities.

Japan is an island em-
pire. It is as much de-
pendent on sea-borne
transportation as Great
Britain, and its lines of
communications must be
afforded protection by its
navy and air strength.
How much remains of the
Japanese Navy and air
force we do not know, be-
cause there are no reli-
able statistics of Japan's
pre-war strength, its
losses, and replacements.
However, there is good
reason to believe that
both of these arms are
greatly reduced in
strength, and in addition
it is evident that the pres-
ent crop of Japanese fliers
is distinetly inferior in
skill, training, and tech-
nique to the carefully
trained aviators whao
manned the vast number
of planes Japan has lost
since Pearl Harbor. The
Japanese fleet has become
increasingly reluctant to
offer battle, and well it
may, because all that
stands between Japan
and defeat is the remains
of a once formidable fleet,
Consequently the pri-
mary strategy of the Al-
lies in the Pacific is to de-
stroy the Japanesze fleet
either piecemeal or in a
major engagement,

Whatever strategy is
adopted in the Western
Pacific will have the ulti-
mate objective of striking
at the Japanese Islands,
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Frem the Flight Control post an one of our newest carriers the Flight Op-
erotions Director watches a Douglas “Dauntless” dive bomber get away

Torpedomen watch from the turret above a destroyer’s quadruple tubes.
Bolow, flame and metal spew from 40-millimeter Bofors antigireraft guns
—rapidfire outomatics that have an impressive record against Jap planes




because there lies the core of
Japanese resistance, and in or-
der to dissipate the Japanese
menace for all time it is neces-
zary that the mvth of their
homeland being inviolate be
dispelled,

The following ecourses of ac-
tion in the Pacific are open o
the Allies either singly or in
various combinations:

1. Attack Japan via China.

2. Attack Japan from the
Aleutians, possibly making use
of Siberian bases.

3. Isolate and take strategic-
ally located Japanese bases in
the Mandated Islands, and
eventually retake the Philip-
pines to provide bases from
which Japan's vital lines of
Communication can be severed,

4. Wage a war of attrition on

Bristling with 3-inch guns, 20-mm.
Oetliken antiaircraft guns and depth
chorges, destroyer escorts (right] are
deadly against subs. Below, pilet and
gunner were unhurt when this “Daunt=
less” nosed over on the carrier’s deck
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Japanese naval and merchant
vessels,

5. Make a direct attack on the
Japanese Archipelago.

Examining these procedures
in order, we find the route into
China is long and tortuous ex-
cept by sea, and there the Jap-
anese Navy stands in the way.
The project of reopening the
Burma Road seems definitely
set for the near future, but let
there be no delusion about the
capacity of this route. In good
repair and under expert super-
vision it cannot handle suffi-
cient supplies to support a ma-
jor campaign. The most that
can be expected from the
Burma Road is transportation
of enough gasoline to maintain
an alr force in China strong
enough to prevent Japanecse
planes from operating in that
area, fly nuisance bombers over
Southern Japan, and provide

(Cantinued to poge 156)

Flash-protected muzzles of twin .S0-coliber guns .
on PT boats swing in wide are against Jap planes

One of the Navy's “Fletcher Class” destroyers,
built in 1940, knifes along the rood te Tokyo
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Flying Fortresses based in Britain are
kept in fighting shape, in part, with tools
supplied in Britain by a variety of "reverse
lend-lease.” One such implement is a pop-
pet riveter, in appearance of pantograph or

Lifting Bag and Poppet Riveter Repair “Forts”

Y 72/

By “reverse lend-leass,’” British
furnish these tools to repair a
Yankes bomber. Left, inflatable
bags used to jock up wings. Be-
low, a “poppet” type of riveter

lazy-tongs construction. Another is a lift-
ing bag, or inflatable jack. Deflated bags
are placed beneath the wing of the Flying
Fortress, then pumped up. Expansion of
the bags lifts the wing to facilitate repairs.

A

Lifeboat Dropped by Parachute Has Motors and Supplies

Fliers adrift on rafts at sea are rescued
with an airborne lifeboat developed by a
British aviator. The boat, which has two
motors, is designed for dropping by para-
chute, It is carried under the fuselage of a
rescue plane, and when cut loose drifts

Lifeboat floats down te crew on raft who hove abondoned sinking bomber

26

slowly down. The lifeboat has special
buoyancy tanks to keep it afloat and pre-
vent capsizing. No matter how it strikes
the water, it will right itself. Compart-
ments in the hull contain the motors, cloth-
ing, medical supplies, food, flares, gasoline,
radio, and sails and oars
in case of engine failure.

e S
Modified Vibrator

Helps to Start
Cold Plane

To provide positive ig-
nition for aireraft engines,
regardless of weather
conditions, General Elec-
trig engineers have de-
signed a starting vibrator.
Transformer action with-
in the magneto steps up
the low woltage current
supplied by the vibrator,
providing high-voltage
output which assures in-
stant ignition. The vibra-
tor is automatically dis-
connected from the igni-
tion circuit after starting.

FOPULAR MECHANICS
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7 LAST MILE IS 7. HARDEST

ERE'S where the mules

take over”—Or they
might be camels, or dog teams,
or natives, if the trucks can't
make it. Or Yankee soldiers
with packs on their backs.

The route may be through
treacherous tropical under-
growth or knee-deep mud, over
mountains, icy trails or blown
up roads, across deserts or riv=-
ers with logs for bridges. Shells
may be bursting, enemy bomb-
ers or fighters may be overhead.

Such are the conditions often
encountered on the tough, of-
ten heart-breaking, last few
miles of the route that millions
of tons of supplies and muni-
tions travel to the fighting
fronts of the world.

Of the thousands of miles
these supplies must travel
“from pruSu{:er to consumer,”
the last lap, from unloading on
enemy-held shores or from
supply depots to the first line,
is by far the most difficult and
dangerous, and that in no way
discounts the hazards of trans-
portation by ship or plane
through submarine-infested
waters and bomber-infested
areas,

Once munitions, food and
other war materiel are landed

JANUARY, 1944

Army mules wade reluctantly ashere ot @ Sicily beachhead to do
their part in toting supplivs over the mountain trails of the invad-
ed island. Below, loading ammunition aboard an American vessal
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A troctor (seen on opposite poge) houls ashere a 105-millimeter howitzer to plaster Jops in South Pacific

or reach supply stations, practically every
method of transportation ever used by man
iz emploved. As the Army and Navy Ord-
nance Departments put it, “when a fighting
man in the front lines needs a gun, a tank,
a can of soup, or a shoe lace, the armed
services must float (ship), fly (plane), roll
(truck and train), trot (horse, mule or
other beast of burden), or carry it pick-a-
back {manpower) from American factories
to the battlefield.”

In New Guinea and the Aleutians, much

of the task is up to man, dog or mule. In
no other way can snow or mud or dense
jungle be traversed. Natives are employed
whenever possible, and most of them are
eager to trade their services for American
money or merchandise.

Trucks, tractors and their drivers have
done a remarkable job of getting supplies
to the front, In the closing days of the
battle for Tunisia, when moving ammuni-
tion into the front lines was of vital im-
portance, truck drivers remained at their
machines until they eol-
lapsed from exhaustion.
Eight hundred tons of
ammunition were frans-
ported every day to one
supply point alone. Ap-
proximately 1,000 215-ton
trucks were required for
this task.

American railroad
equipment has done its
bit. Lieut. Col. Edward
T. Barrett and his crew
took an old and wheezy
locomotive up a narrow=-
gauge track in Tunisia to
deliver ammunition when
the only fuel available
was cork. On the return
trip, the train was strafed
by planes, but the engi-
neer “pulled the throttle
wide open downhill” and
little harm was done.

Rations for boys at battle front
meve along a New Guinea trail

POPULAR MECHANICS



The airplane, of course,
has introduced new ways
of transporting supplies as
well as men, just as the
truck came into its own in
the first world war, and as
the railroad appeared on
the scene as a vital war
factor in the Civil War,
Huge transports ferry sup-
plies to the front lines, of-
ten dropping them by par-
achute.

The magnitude of the
supply job has created new
problems in packing, stor-
ing, and even marking.
Jungle damp, desert heat

JANUARY, 1944

and Arctic cold each require a different
method of transportation and packaging and
storing supplies to protect them against cold,
sandstorms, dampness and bombing or at-
tack. Use of natives requires identification
of packages by symbols so that the laborer,
who understands not one letter of English,
can keep straight
in his head where
the boxes are to be
delivered,
Astronomical
figures issued by
the Army Service
Forces show that
something more

Bignal Corps photo
Camels driven by nao-

tives haul supplies 1o
U. S. Army in India

Mew Guinea natives
in outrigger conoes
ply from shore to ship




An “LCM" craft puts ashore a 10-wheel carge truck onm an African beach

than three and one-third million tons a

month are being moved to training camps
and fighting fronts. Some T00,000 different
items, ranging from tanks and big guns to
soap and spoons, must be shipped from
points of production to use. The Army and
Navy must regulate this movement so that
at each point of military activity there is a
balan supply of needed items with a
large enough cushion of extras to meet
emergencies with, at the same time, no
oversupply standing idle.

Keeping books on the vast flow of sup-
plies from factories through warehouses
and supply stations overseas into the hands
of fighting forees is one of the huge, though
little-known jobs connected with carrving
the war to the enemy.

Under the direction of the Stock Control
Division of the Army Service Forees, the
flow of this vast tide of equipment is kept

The “duck,” versatile amphibiouws truck, runs up en a
Mew Caledonia shore with boxes unloaded from ship.
Right, a fleet of ubigquitous jeeps makes its daily

“special delivery” mail and supply run in New Guinea
Blgnal Corps photos
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in line through an index-
ing system operating in
the more than 500 sta-
tions where supplies are
handled. Reports are tied
in with those of the 126
major supply installations
of the procuring branches
of the Army Service
Forces, and thus provide
a continuous inventory
check. As shifts develop
in the scope of activity at
a depot, or the number of
men stationed in the ter-
ritory it serves, the flow
of material can be read-
justed at once so that nec-
essary items can be
stepped up or an excess
flow eut down.

The stock eontrol sys-
tem, which is similar to the inventory con-
trol bookkeeping methods of large corpor-
ations, has been designed to operate effi-
ciently at home, abroad or near the hattle
fronts. Thus, no matter where troops are
stationed, a supply depot in that area has
on hand a continuously ample stock of
needed supplies and munitions. Statistics
on the rate of wear and tear and necessary
replacement of items of different types, or
on the same item in training areas as com-
pared with the field of combat, and elabo-

POPULAR MECHANICS
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rate studies of the necessary minimum of
extra supplies, commensurate with safety
in the conduct of the military operation all
were utilized in formulating present-day
procedures.

Many stepz have been taken to effect
economies in packing and transporting
supplies, especially food. As an example,
after ﬂrm;ﬁ:eef has paszsed the inspection
of the Veterinary Service of the Medical
Corps, bones, excess fat and tallow are re-
moved from the carcass as the first phase
of the process by which the Army saves 30
percent in wasted weight and bones.

Maintenance of adequate and always-
ready service and repair facilities near the
front lines is another vital part of keeping
battle front supply channels in constant
operation. If a truck, loaded with muni-
tions or food, breaks down or gets mired, it

either must be repaired or pulled out im-
mediately, or removed as an obstacle to
other trucks, in which case a replacement
must be at hand to carry the original load.

A surprisingly large proportion of trucks
and other egquipment are shipped overseas
“knocked down,” and are assembled in or
near actual war zones. One plant abroad
assembled 14,000 vehicles in five months,
These assembly depots maintain large
stocks of repair parts which are shipped as
needed to sub-stations nearer the front
from which supplies are dispatched on
their last lap to the combat forces.

When the going is toughest, when mud or
jungle or enemy fire bogs down even trac-
tors, when an intelligent mule would gallop
for cover and a plane couldn't land ammu-
nition even by parachute, the fighting man
himself does the transportation job.

Westbound, this corgo plane brought a lood of steal mals 1a build
a new air field somewhere in New Guinea. Eastbound again it will
take aboard the soldiers waiting under wing, just relieved of duty

JANUARY, 1944




(75 Dofmatn
ﬁ?.«: 36 Famedhei St

@; ollig

i

.
il
A

1 e AWV P
Bomb Runs Wild Among Enemy Troops

-

Dropped by porachute, spiked bomb continues to roll. Cutaway
shows how motor makes it cresp off center, cousing it to move

Dropped by parachute, and rolling erratically
among enemy forees, to explode no one knows when
nor where, a rolling bomb invented recently is
meant to spread terror among enemy troops. It is
studded with projecting spikes, to give it a better
- grip on the ground. Its motion comes from an
internal-combustion engine suspended inside the
sphere. This engine's operation causes it to “creep”
off the center of gravity, and the sphere moves io
compensate; thus, continuous motion is achieved.
Since its direction of travel is dependent upon its
center of gravity, and that changes with every ob-
struetion it encounters, the path of the bomb would
be completely unpredictable,

{ 1%

Mildew in Textiles Is Overcome by Inexpensive Czemicals

FARTITION
GEAR ON MOTOR

Textiles are made completely antiseptic,
and given lasting resistance to bacteria and
fungi by use of an inexpensive chemical
formula, now being applied to safeguard
military equipment from mildewing. Be-
sides millions of yards of duck, mosquito
netting, ground cloth, Signal Corps materi-
al and other military fabrics, over 20 mil-
lion pairs of shoes have been given linings
treated to eliminate loss from mildew, as
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well as to safeguard the shoe lining from
the organism associated with athlete's foot.
The chemical process first makes the cloth
antiseptic, so that it may, as it were, have
a “clean start.” Next, the process imparts
a high degree of immunity to the attack of
both bacteria or fungi, either of which may
weaken or even destroy fabrics. Specifi-
cally, the treatment safezuards against the
attack by the common saprophytie fungi.

POPULAR MECHANICS

d-z
A% o (23



wWel7

*“Bustle” Lifts Carrier’s Stern for Safe Launching

“Hull No. 3501%,” or “Little Au-
drey” is the name of a strange :
supplementary craft used at the\y °
Kaizer Company’s V er [
shipyards. In reality, it is a “bus-

tle” for the yard's escort aireraft
carriers. By wutilizing it, the yard
prevents possible damage to the
ship's plates during launching.
The problem arose because of the
Columbia River’s habit of varying
20 feet or more in depth between
high and low water. During low
periods, about four months each
vear, the water's depth is insuffi-
cient to float the ship before it
comes to the end of the ways.
These ways were originally con-
structed for Liberty ships, but the
vard was later turned over to the
construction of escort carriers. In
shallow periods, then, the stern of
a launched ship would sink ab-
ruptly and the bow rise, leaving
the huge vessel teetering on the
edge. After such a rough launch-
ing, doubtless buckled plates
would be found. The carrier also
has a “transom stern,” with rela-
tively little buoyancy, aggravating
the problem, One solution would
have been to build the 12 ways 80
feet farther into the river, but this
would have tied up the ways for
some three months, and cost about
$250,000. Instead, C. F. Haughey,
naval architect, in 11 days de-
signed and built a steel pontoon,
costing only $15,000, weighing 90
tons, but with a buoyancy of over
500 tons. It tucks neatly beneath
the stern of a carrier, and has the
effect of raising the river level
about three feet. When the ship is
safely launched, the pontoon is re-
moved from beneath the hull.
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In shallew perieds, lounched carrier teetered on edge of ways,
top. Floating “bustle™ raises stern, second drawing.
is steel pontoon, shewn at launching and (bottom) in cleseup

“Bustle™

770

7
Composite Soldier Is 5 Feet, 8 Inches, Weighs 144 Pounds

From averages compiled in the Philadel-

hia : this is a de-
scription of the average Army recruit: He
is 5 feet, 8 inches tall, weighs 144 pounds,
has a chest measurement of 3314 inches, a
31-inch waistline, wears a size 9%D shoe
and a size T hat. After a few months in the
Army, he puts on weight, expands his chest
measurement, and wears a shoe one=half
size larger. To keep him in fighting trim
for the first year, the Quartermaster Corps
spends $226.30 for his food, $190.23 for his
clothing, $57.42 for his individual equip-

JANUARY, 1944

ment and $27.11 for his barrack equipment,
a total of $501.46. His food averages 62
cents a day. Regular G. L clothing costs
from 5 cents for a cotton handkerchief to
a top of $15.50 for a wool overcoat. Indi-
vidual equipment costs from 5 cents for a
“dog tag,” to $22.07 for three woolen blank-
ets. Barrack equipment ranges from a 31-
cent pillow case to a $7.16 hedstead.

[In one hour, a 4-engined bomber burns
as much gasoline as the average family
automobile uses in six months,
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PLANT MAGIC

"\_.\TITII half a teaspoonful of

chemicals vou may become = § . Chemical applied to
a plant wizard and play tricks on ) i = tomato plant's stem
nature that Luther Burbank nev- : | couses rools o ap-
err achieved. i ! , pear out of place,

You can create giant flowers and on the stem itself

fruits, stunt other plants into
dwarfs only a fraction of their
normal size, and grow freaks that
may develop into new and wvalu-
able types.

You can bring sick plants back
to life, produce “fatherless” toma-
toes that contain no seed, and even
cause a plant to grow roots high
on its stalk: Then, if you like, you
may dig this plant up and replant
it upside down, with the foliage
buried and with the roots in the

i air. After a period it will adjust
% itself and start new branches
above ground, , -

All these things and more can |} | ;

\ *}_be done with the aid of newly dis- -

' ¢overed synthetic plant hormones
and vitamins. Some of the things

these chemical compounds de are
i pretty mysterious or, as one farm-
F er puis it, “We don't understand
§ all we know about them.” Essen-

%

tially they are tools by which the
growth of plants mayv be regulated. : Culting from temate plant
Translate that statement into : R g 4 that grew rools in air—
planted vpside down, but
il growing. Branches to

come will grow wpright

%

-

y
"* ’

. Agricultural mirocles are being occom-
\ plished by use of synthetic plant hor-
; mones and vitamins., In twe piclures
"% obove experimenter shows how plont

may be made to grow topsy-turvy. Al

® left, chemicals produce tremendous roat
on a small temate Plunl. In five weeks
o reots filled the pot, dangled out of hole
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other words and it means that agriculture
has found a way to grow and harvest larger
crops of better quality. Chemicals are be-
ing used to induce sprouts to break through
the ground faster, to develop larger root
systems for sturdy growth, and to achieve
uniform, ripened fruit. Some of the new
hormones aid in the control of pests. Oth-
ers may be used to slow down normal

JANUARY, 1944

Chemicals coused varied growth in citrus
fruit, above. Interbreeding may develop
dosirable chorocteristies. Left, growth
hoarmones ininﬂﬂl intg an nlr.-nd‘r frost-
proofed tinchono shrub, source of guining

growth, something that can save a
crop if unseasonal warm weather
starts it growing before the danger
of frost is past.

One hormone sprayved on apple
trees makes the fruit “stiek™ until
they are ripe, eliminating losses
from fruit drop and windfalls. It
is even possible to prevent some vegetables
from sprouting in storage by sprayving the
bags with one of the new substances.

These miracle-producing compounds are
known by such technical names as indole-
acetic acid, levulinic acid, naphthalene-
acetamide, and Vitamin B-1, ameng other
vitamins.

George C. Warner, who did the original
research in the use of Vitamin B-1 on
plants, uses these and other substances to
do lots of things that “can't be done” in his
laboratory in Pasadena, Calif. Warner
squirts a drop of liguid ih a vase, and the
cut flowers that it contains remain fresh
for a week. He soaks camellia cuttings, ex-
tremely hard to root, in a waterlike liquid
before planting them, and they develop
healthy root systems in a couple of weeks.
With Vitamin B-1 and other chemicals he
can grow roots on practically any cutting
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that has live bark on it, and make it grow.
Vegetables, flower plants, shrubs, and trees
that he treats mature faster, have better
appearance, and are sturdier than are plants
that receive no treatment,

Today wvou can duplicate many of the
miracles that Warner and other research
men are performing. Many of the chemicals
they use are on the market, usually made
up into mixtures that contain wvarious
growth-stimulants, and are for sale at many
seed stores and agricultural establishments.

Different mixtures are used for different
purposes and yvou should specify a type that
has been tested for the results you desire,
In a few cases you may be disappointed, for
not all plants receive as high a stimulation
from the hormones as do most others. Too,
the chemicals can't produce startling results
in soils that are highly alkaline,

Follow the directions sparingly in using
any of the new growth-stimulants. One
drop of solution to five gallons of frrigation
water or spray is the usual dose, A strong
concentration of indole-acetic acid, for in-
stance, kills a plant. A weak solution of the
same material stunts a plant and makes it
mature as a dwarf, while an extremely weak
solution of the same material has an oppo-
site effect and makes the plant flourish.

To experiment with developing new char-
acteristics in plants you use a different kind
of chemieal from those mentioned above.
Colchicine is one substance in this group.
Colchicine is an active poison, extracted
from the root of the autumn erocus, and
was once a popular gout remedy. Your
druggist can order colchicine for you. Like
the other plant chemiecals, a tiny bit is all
vou need. One gram of colchicine dizssalved
into a pint of distilled water, to be diluted
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Attaching cotton wicks, left, thai
toke up chemical from gloss fubes
to leaves of plant, which absorb it.
Below, treating tree with solution
te make it bear earlier in the year

Below, roots of derris plant, source of insecticide
acclimated 1o Californio by the mogic of chemisiry
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further for use, or 10 mg. of col-
chicine mixed into one gram of
lanolin fat, is enough for many
experiments. Keep either mixture
off your hands and face, for it is
a dangerous internal poison.
Colchicine seems temporarily to
paralyze the process of cell divi-
sion in a plant and this causes a
doubling of the chromosomes in
the parts affected. Chromosomes
are a plant's heredity factors,
hence any change in their number
also changes the characteristics of
the plants. These changes become
apparent in the second generation.
You may soak seeds for a few
" hours or days in a dilute solution
of colehieine, dry them, then plant
as usual. It's hard to predict ex-
actly what the results will be., No
doubt the plant will grow into a
twisted, malformed specimen and
grow Howers of odd appearance.
The seeds from these flowers
are the ones that may produce
oversized foliage and giant flowers
and fruit. Save the seed and re-
lant them. Possibly the seed will
e sterile; possibly the seed will
produce plants that bear earlier,
or that are drought resistant, or

e

Distillation opparatus to extract oils fram tissue of plants

that have other new characteristics. The only way

to learn results is to follow the experiment through.

Instead of soaking seed in the solution you may

use a few drops of it in water as a spray, applying

it to plants several times a week over a period, with
{Continved to poge 148)

How chemicals are injected into tree tissue—here, an acclimoted popoya
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Bicycle Built for Three Has “Bathtub” for Baby

LN
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Metal joins bicycles and supports @ special car for the baby

One family solved its transpor-
tation problem by joining two or-
dinary bicyecles with metal tubing
which also supports a “bathtub”
for carrying the baby. The baby’s
de luxe compartment is equipped
with a windshield and overhead
awning. The non-tip, triple seater
was built by John Pittman of Bur-

lington, N. J.~
W 717

Plan Aerial 'Queen Mary’
For $200 Ocean Trip

Construction of a 130=-ton
“Queen Mary"” of the skies for
transatlantic service has been au-
thorized by the British Ministry
of Aircraft Production. It will be
built by the Bristol Aeroplane Cn.E
builders of BElenheim, Beaufor
and Beaufighter warplanes.
Though details are secret, the huge
airliner is expected to be revolu-
tionary in structure, motive pow=
er, and shape. Its special motors
will total 20,000 horsepower, and
its cruising speed will be about 250
miles an hour. It is expected to
carry 150 passengers across the
Atlantic for about $200 a person.

NHe+d

Electric Iron Steams Clothes and Switches to Dry Ironing

Dampening of cloth before ironing is
eliminated with an eleetrie iron that pro-
jects horizontal jets of steam. The flip of
a switch turns off the steam, and the iron

_'74 L
u Surefire Exploder for Gas Mine

Withstands Friction or Flame

Developed as a peacetime mining prod-
uct, an exploder for chemical land mines
will give the Axis plenty of trouble if poison
gas is introduced in the last stages of World
War Il. The exploder, known as primacord,
can be laid for miles on land or in water.
The cord explodes at the rate of three-and-
a-half miles a second. It withstands frie-
tion, and can be hammered and burned
without exploding. Primacord has been
widely used by the Corps of Engineers in
demolition work., Enemy troops can be
slowed by gas mines, just as they are today
by land mines and booby traps.

[ Write to the firms listed in the Where-
to-Buy-It index, page 4A, to learn more
about products described in this magazine.
Say You Saw It in Popular Mechanies.

a8

is ready for conventional dry ironing. Tt is
provided with a thermostatic control. This
timesaver will not be manufactured for
general distribution until after the war.

Flipping switch turns on horizontal jets of steam ta
dompen the clothes before starting dry irening
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Concrete “Semisubmarine” Cruises at 20 Knots
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Superior performance and lower
eonstruction cost are claimed for
the eonerete, cigar-shoped cargo
vessel pictured here. It is termed
a semisubmorine, because of its
shope ond becouse of the fact
that in the water it rides about
three-fourths submerged.
Streamlining, with consequent
low skin friction, is said to be
rosponsible for its unusual
speed. I1ts weight is 2,200
pounds, and it is powered with
twa Ford V-B engines, yet it has
been timed at 16 to 20 knots.
Much higher speeds, howaver,
would be possible with marine
engines of mare horsepower,
Hal B. Hayes, inventor and
builder, maintains. Above, the
craft was built outdoors, in a
field. Right, details of canstruc-
tion of the hull. The ship is
constructed almost entirely of a
pu?unlcd mixiura nE concrato,
applied over a wire mesh, in-
ternally supperted by previously
cast rings of concrete

Views of the semisub ot lounching, loft,
and afloot, vu'l:qw:r l;mpi'uns'lzﬁ its unuswal
design. It is 125 feet long: its ‘beam i3
anly seven feet. Using the same design,
the inventer says he could build o ship
similar ta the 10,500-toen Liberty closs in
less time, using enly a tenth @z much
critical materials. Sweh a eraft would be
700 feet long, with a beam of 40 feet,
With the some power os the Liberty ships,
Hayes soys its speed would be in excess
of 50 knots. The inventer alio has offered
to close the haolches of his experimental
craft ond turn it completely on its side
in the water, [is r.!:.-s.igri is such that it
will then instantly right itself, he soys
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UNCLE SAM'S TOM THUMB NAVY
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IRCEAFT carriers lost in battle might
still be alive if they had been able to
dodge a little faster, pivot out of the path
of an enemy bomb or torpedo. They needed
the footwork of a boxer dodging a fist.
Maneuverability is the surface vessel's best
answer to attack.

Our new flattops have it. The new Lex-
ington, Yorktown and other carriers just
built or building can play tag with enemy
tinfish like a frisky waterbug.

For these new seagoing airfields were
built to designs tested and perfected in the
Navy's David W. Taylor Model Basin at
Carderock, Md. The intricate details of
design of the 1943 carriers are a secret our
enemies would like to break open. What
they do know is that our naval architects
demonstrated exactly how these ships will
behave in action long before the keel was
laid—for the design was created and
proved in 20-foot models made of wood., At
Carderock 75 skilled woodworkers carving

40
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with hand tools 200,000 board feet
of western pine per year serve as
the conirol key to the battle su-
premacy of American ships. A
$400 western sugar pine model
may save years of time, millions
of dollars and thousands of fight-
ing men's lives.

The Navy's model basin, one of
40 in the world, is the newest,
built to produce the greatest test
aceuracies, Our allies, with mod-
el basins of their own, send over
plans of their fighting ships to he
modeled and tested at Carderock.

At all foreign test basins the
models are made of paraffin. Ours
are made of sugar pine, Idaho
white and Ponderosa—all west-
ern white pines. There could be
no worse military practice than to
tie a key operation to a material
wholly controlled by a potential
enemy. We control the source of
western pine, available in no oth-
er part of the world. American
operators grow it on 10,000-acre
tree farms. Other nations make
shift with paraffin models,

At left, hoisting o model hull from the
basin ofter a test. Below, model builders

put finishing touches en a miniature ship
U. 8. Havy pholos
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Until about 1870 no one
eould know, before a ship
had its trial runs, just how
it would perform—its
speed, maneuverability or
cost of operation. Then
William Froude, an Eng-
lish engineer, began
building models to scale
and amassing comparison
data by towing them at
various rates of speed.
Performance depends on
size, sleekness and shape
of the hull; on weight, su-
perstructure arrange-
ment, power plant, shaft
and propeller design.
Froude found that a mod-
el built to exact geomet-
rical scale and towed 1o a
certain ratio of speed
would tell the designer
what the full-sized ship
would do. Some nations
were slow in adopting his
teachings. A few years
before the last war visi-
tors saw tied up at a
Hamburg, Germany dock
a brand new luxury liner
consigned to rust. Its first
transatlantic trip proved
it could not meet compet-
itive speeds and earn its
fuel. Model tests would
have averted that failure.

The Carderock basin is
a massive laboratory em-
bracing five towing ca-
nals. Its monolithic con-
crete walls are joined
directly to bed rock, help-
ing to insure accuracy by
virtually eliminating vi-
hration.

A lavman untutored in
marine mathematics
might guess that a model
one-tenth the size and
with one-tenth the power
of a full-sized ship would
have the same rate of
speed as the large vessel.
That is not the case.
Froude evolved a formula
of “corresponding
speeds.” If a model is
built exactly to geometric
seale and towed under
laboratory conditions, the
“corresponding speed” is
the square root of the ra-
tio of the length of the
model to the length of the
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The famed bottleship
Dregon was scrapped
racently, but it lives
in @ Carderock model

Women are building
scores of ship models
on 1 to 500 scale for
identificotion study
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Here, in miniature, is the Jopoanese fleet—the carrier Soryu at top—
reproduced to help Novy airmen and deck officers recognize thom

full-sized ship, multiplied by the given
speed of the large craft. A 14-foot model
towed at 3.85 knots has the corresponding
speed of a 500-foot ship running at 23 knots,
A 10-foot model of a 100-foot ship, towed
at 20 knots, corresponds to a ship speed of
63 knots, By similar computations in model
tests the engineers learn how much resist-
ance to the water the large ship will offer
at any given speed and how much propul-
sive power is necessary.

Water resistance consists partly of frie-

42

This is the towing corrioge on Carderock’s deep basin, The towaer is part of electric power supply system

tion between the water
and the subsurface hull,
partly of residual resist-
ance caused by waves,
eddies and other disturh-
ances created by the hull
form. Frictional resist-
ance can only be de-
creased by producing a
smoother hull surface and
decreasing the underwa-
ter area. The residual re-
sistance can be lessened
by changing hull design.

When Congress author-
ized the heavy cruisers of
the Salt Lake City class,
requirements were 10,000
tons displacement with
speed as high and better
sea-keeping characteris-
ties than any existing de-
stroyers. That problem
was the model tester's
dish. A series of wood
models were tested,
changed and tested again,
and came out with an en-
tirely new underwater stern, a new mid-
ship section and a bulb bow. Full-sized
vessels made 32 knots.

That is the sort of development born of
test-model practice, which is producing
new ships for this war. Destroyer escorts
are in point. They are new, designed ex-
pressly for convoy duty, created to quell
U-boats. Equal in fighting power to last
war's destroyers, they are smaller, much
faster, and can spin almost within their
own length to catch a dodging submarine,



Almost at the other extreme of
new design are invasion ships, big
armed vessels built to earry battle
cargo. Some carry tanks. Arrived
at a hostile shore, down goes the
front end of the wvessel's hold to
make a steel bridge over which
armored land fortiresses roll to
blast out a beachhead. Somewhat
smaller vessels are designed to put
foot soldiers ashore with equal
speed. The first of these got their
baptism of fire in North Africa.

Demands on the designers of the
new aireraft carriers were enor-
mous. Decks big enough to deploy
more than 100 warplanes. Eleva-
tors that ean deliver planes from
storage deck to flight top in less
than 10 seconds. More spacious
holds to carry more gasoline, pro-
tected with new types of equip-
ment and better fire control, all
adding to deadweight. Heavier
underwater armor. - Altogether, a
ship with displacement raised to
25,000 tons, able to make longer
voyages and carry more airplane
fuel than any before designed, and
be the fastest and most maneuver-
able carriers afloat.

The woodworkers who make the Car-
derock models are all old patternmakers.
A hull model is built up in rough outline
of two-inch thick planks pinned together
with wooden dowels., Then it is taken down
and the wood layers smeared with water-
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Skilled potternmakers vsing hond tools carve geometrically ac-
curate models in western pine of combat and merchant ships

proof resin glue applied hot. Reassembled,
the block is placed in a 1,200,000-pound
press; after 16 hours in the press it is solid.
Then it is blank-contoured in a profiling
machine, the only machine tool used. The
rest of the modeling is skilled handwork
with gouge, chisel, spoke
shave, plane, sandpaper,
Once a model has been
perfected it iz kept on file
until the ship it repre-
sents is out of commis-
sion. Wood models can be
stored safely for decades
without distortion. The
standard model is 20 feet
long; some have been 60
feet long. The 20-foot
model weighs a ton
Equipped with motors
serving also as dyna-
mometers, test propellers,
and driven at full model
speed of six knots (cor-
responding to 33 knots for
a 600-foot ship) the rud-
der is turned full over and
the model brought up
after a 90 degree turn,
(Continued fo poge 145)

Ballasting @ model to bring it
to proper waterline before giv-
ing it a self-propulsion | trial
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Submerged Air Jet Quiets Waves

Beside Ship

Compressed air jet (inset) creates “water dom™ in poth of approoching woves, calms them for plane landing

Calm areas at sea, sufficiently large to
permit the landing of a seaplane alongside
a ship, may be produced by the use of air
under pressure. As described in a patent
issued to Philip Brasher of Kent, Conn., the
method involves the creation of an up-
wardly moving wall, or dam, of air and

water, in the path of the waves approach-
ing the ship. This dam is E.-ffectedp by the
discharge of air from a flexible conduit
towed by the ship. In such a quiescent
area, the water would be sufficiently calm
for lowering a plane into the water for a
takeoff, and also to permit a landing.

W £73

Film Travels at 70 Miles an Hour in Industrial Camera

With a top speed that exposes 8,000
“l'raﬁnes"la se-c:ci;'ld, ]1:|hE film in]a rr;‘uvie caarﬁ-
era developed by the Bell Te c}% one Lab=
oratories travels 70 miles an hour. This
camera, manufactured by the Western
Electric Company, reveals the secrets of

mechanical parts that move at lightning
speed. It has a continuous film drive, as

"Shooting” woeal cords with mirrors; at right, telephone breokoge test

W Woslerrs G loclie O
rpe  Crem i
7% 7 XY

distinguished from the stop-expose-ad-
vance cycle of ordinary cameras, Exposure
of the frames is accomplished by a revolv-
ing prism acting as an optical compensator.,
The camera, using 8 mm. and 16 mm. film,
has detected hidden flaws in signal relay
devices in telephones, weak parts in equip-
ment broken experimentally before the
camera, and factors caus-
ing noisy operation in
machines operating at
high speed. It has even
been used to study the ac-
tion of the vocal cords in
reproducing speech. The
versatile camera has a
film travel range from
three to 70 miles an hour,
and is adaptable to either
black and white or color,
and the photography of
self-luminous objects.

f[Farmers and railroads
use 40 million pounds of
weed killing chemicals in
an average year.
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Special “Lung” Lifts Fighter Two Miles Higher

INTERCEPTION ZOMNE FOR HIGH-FLYING BOMBERS

+ H
ALTITUDE LIMIT WITH *

2-SPEED, 2-STAGE PILOTS NEED
SUPERCHARGER CRYGEM IN
UPPER ZOME

ALTITUDE LIMIT WITH
2-5PEED SINGLE-STAGE
EUPERE?ARGEE

EFFECTIVE CEILING
ANTIAIRCRAFT FIRE

&

AT THIS POINT, SUPERCHARGER AUTOMATICALLY
SHIFTS TO SECOND SPEED, INCREASING ALTITUDE
RANGE BY TWO MILES

ALTITUDE LIMIT WITH
SINGLE-SPEED, SINGLE-
B STAGE SUPERCHARGER

: ALTITUDE LisIT
o+ WITHOUT
SUPERCHARGER

STRAFING, DIVE BOMBING IOME

Aerial warfare has zoomed two miles
higher into the stratosphere with an im-
proved engine and supercharger now pow-
ering the North American P-51 Mustang
fighter. The new type Rolls-Royee engine,
built by the Packard Motor Car Company,
incorporates a two-speed, two-stage su-
percharger. In the past, similar engines
also used in P-40 Warhawks, British Hur-
ricane fighters, the big Lancaster bombers,
and Mosquito fighter-bombers, have fea-
tured a two-speed, single-stage super-

JANUARY, 1944 /& e

Above, fitting heated
units of supercharger
to shaft; laft, adjust-
ing the supercharger

charger, In the two-
stage supercharger,
the first rotor com-
presses the air com-
parable to that of a
single-stage super-
charger. The air
then passes to the
second rotor which
compresses it to six
times the surround-
ing atmospheric
pressure, enabling
the plane to fly more
than 10,000 feet higher. The new operating
altitude iz believed to be higher than that
achieved by any enemy fighter plane,
Speed, armament, and weight are also re-
siricted, but in a recent test the plane
flashed across a field at about 25 feet and
was out of sight in 15 seconds. The two-
stage supercharger is housed in a regular
supercharger unit at the rear of the engine
with a cooling device directly forward. The
air, heated by intense compression, must
be cooled before delivery to the engine.
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Vehicle minus roar wheels lobave) can |irr|p
from battlefield on fwo logs in o slanting
positian with front wheel drive pulling cor

Right: With this methed, a truck loaded with j .:

THT ean be righted safely. Using both booms
of wrecker, truck is eased gently to ground

The |'|btllu.lp shawn l:l{r'uw is used to avacuate
vehicles that have no wheels. Motice how the
cables lift rear os well os front of the car

o ..“ ..‘ ' \. *::ur r&“
: -““""‘n"-'_‘ﬁ e R T

N 2

TRICKS o/ % BATTLEFIELD

At an trdnonce depot in
TE.K{l_jJ soldiers learn 1o
FEfTio Ve damuged trucks
and other vehicles from
a battlefield, Tricks of
the wracker service are
pointed toward maximum
speed and minimum ad-
ditional I'Jl:u'nugn-.. .ﬁbnve,
o wrecker lifts truck sut
of ditch. It ean roise
5 tons fram deep rovine
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Lifting an Army car with a derrick that is
more often used to lift lorge ohjects into
trucks, The boom is free fo swing around the
mast, This is one of many devices with which
the groduates of wrecker course ore fomiliar

Timbers erossed in shape
of an “X (obove) lift the
frant end of a heavy truck
off ground with its awn
power. Timbers are af-
toched as shown in inset,
and holes dug fo receive
foet of frame. Backing up
truck forces timbers upright.
To completely suspond ve-
hicle [left) a third member
added to frame prevents
fare and aft movement

Below, small vehicle is pulling twe large corge

trucks that hove their brakes locked with tires o e L L
sliding. The trick is done with a small winch, "‘-—-—__.___‘______
its power multiplied with rigging shown ot right T e T
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DummySniperOperated FromPit troopsin Fortd WFar Lofien used
: accidents. The tread of the sole is
As Safeguard Against Bullets designed in such a way that the
boots automatically clean them-
selves of ice and snow each time

they are flexed.

S ———— 7
Grease for Substragsphere
Has Special Soap Base

It looks like ordinary butter, but
the grease that keeps airplane
controls working smoothly in sub-
]'stratusphere cold or desert heat is
| anything but ordinary. Developed
by Standard Oil Company of New

ersey scientists, this grease lubri-
cates smoothly through a temper-
ature range from 75 degrees below
zero Fahrenheit to 175 degrees
above. The grease, which has a
special soap base, withstands pres-
sure as well as temperature vari-
ations. The entire production of
this lubricant, known as Beacon
Lubricant M-285, is now allocated
to the armed forces, but it is ex-
pected to play an important role
in postwar stratosphere flying,

- iy 2 P

Face Shield for Hard Hat

Snaps to Clipped Frame

Attachable to any protective
hard hat is a plastic visor that adds
face and eye protection. Its two-
piece construction consists of the

When soldiers at a Northwest fort demonstrated visor and a frame assembly. The
the storming of a supposed Nazi-held town, they frame clips permanently to the
were on constant lookout for “snipers,” dummy fig- brim of the safety hat, and the
ures representing Nazi sharpshoters. With custom-  visor is attached to this band by
ary alertness, the Yanks filled the dummies with means of three snap fasteners,
lead as soon as they showed at windows of the whenever face or eye protection
“Blitzburg” homes. As a protection against live is desired.
bullets, operators of the dummies were
stationed in pits, from which they yvanked
cords that made the “snipers” appea}
Nee7
Shoe for Ski Troops Cleans Self

With Special Rubber "Tread”
ey S| Perfect traction
on stone and ice is
provided with a
self-cleaning rub-
ber sole and heel
dezigned for ski
troopers' boots
';.[1'1’1&-1'1111]}&1' sole, S 3 ;

5 eveloped by the S .
Goodyear Tire & Rubher l.'"nI:npan;: not : o= =i #
only, wears [onger than the conventional “ N
steel cleats, but weighs less and is noise- T st
less. Muffled steel cleats used by mountain  Plastic face shield clips to fixed frame on hard hat
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Stratosphere Fan Blows Alr 500 Mlles an Hour

Wind-tunnel blasts up to 500 miles an hour are possible with this fon, powered by an 18,000-horsepower motor

Twelve enormous blades of laminated
wood form the fan for a high-altitude ex-
perimental wind tunnel being built by the
National Advisory Committee for Aero-
nauties at Cleveland. The fan will produce
wind wvelocities of 500 miles an hour. A
complete aircraft engine nacelle can be
mounted in the 20-foot throat of the tun-
nel, The air pressure and temperature may

Floating Crane With 30-Ton Lift Unloads Shipz

At ports lacking dock-
ing facilities, war materi=-
als are unloaded with a
crane mounted on a
barge. The crane-barge,
specially built for the
army, can lift 30 tons with
power supplied by a 100-
hnrsepuwer Diesel en-
gine. It is designed to op-
erate close to cargo ships.

be reduced to those corresponding to any
altitude up to at least 30,000 feet, where
the pressure is only 8.9 inches of mercury
and the temperature is 48 degrees below
zero. An 18,000-horsepower motor drives
the fan. Others totaling about 30,000 horse-
power, drive the refrigerating and vacuum
pump equipment. The tunnel will accom-
modate engines of up to 4,000 horsepower.

SE
argo

!

Crene-barge built for army

mokes it pazsible to unload

supply ships ot remote ports
loeking docking facilities
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without FILM

CAM_ERA film is scarce today, but
by using photographic enlarging
paper in place of film you may still take
as many pictures as you wish. Sensi-
tized paper is coated with an emulsion
gimilar to that on film and is suitable
i for the ordinary run of snapshots, and
1 may even be used for time exposures
W\ or synchro-flash shots.

' The disadvantages of paper as a
negative are that it is much less sensi-
tive to light than is film, hence requires
greater exposures, and it has much
coarser grain. On the other hand, pa-
per is not rationed, is cheap, may be
developed by inspection under a pho-
tographic yellow safelight, and pro-
duces pictures quite satisfactory for
most purposes,

Use projection paper instead of con-
tact paper, because the latter is even
more insensitive to light. A single
weight paper with a glossy surface in
Grade No. 2 or No. 3 will provide de-
tail plus contrast, although you may
experiment with papers that are
harder or softer in quality.

Paper film is not satisfactory in
the inexpensive fixed-speed cam-
eras because these don't permit the
oreater exposures that are neces-
sary, and in miniature cameras it
is difficult to wind the stiff paper
arcund the small spools. In most
other cameras, however, paper
may be used without trouble.

For a cut film camera, cut the
8 paper to the same size as the
film you have been using and
insert it in the film holder. To
load a roll film camera with
paper vou need two film spools.
Cut several strips of enlarging
paper from an 8x10 sheet to
a width that fits the camera
spools, Glued end to end,

these strips will provide a
continuous strip leong
enough for several expo-
sures. Seal the exposure

number hole in the cam-

era’s back with adhesive
tape to prevent fogging
| ihe paper. By placing an
| old strip of exposed film
et bociar ot in the camera you can
:ﬁ“ Rl Enlwgc_ ¥ check on the number of
mant mada from i \ A | : L ER W A turns necessary to move
T 3 ' " the film enough to pre-
. o k. 1 vent double exposures.

('
Ly
Top to botlom, poper
negative token by
synchronized flash;

50 POPULAR MECHANICS



Above, inserfing poper into .
film spool, emulsion side in.

Belew, lood poper negative
in dorkness or by safelight

To load the camera with pa-
per, simply load one film spool
with the paper strip, emulsion
side in; lead the balance of the
strip across the back of the cam-
era and attach its end to the
empty spool as usual. The whole
job must be done under a yellow
safelight in the darkroom.

Operate the camera exactly as
if it were loaded with ordinary
film but remember that vour
exposures must be greater than
with film. Try 1/10th of a sec-
ond instead of 1/50th of a seec-
ond, or shoot at 1,/25th and open
the diaphragm zeveral more
stops than usual. Enlarging pa-
per is comparable in speed to
color film. Try a number of dif-
ferent exposures, keeping a
record of what you do, to learn
the optimum exposure.

Develop your paper negative
in a standard developer solution,
by inspection under a yellow
safelight. Fix it in hypo and
wash and dry it in the usual way.

The result will be a negative
image on opague paper. How-
ever, this image is more trans-
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0Old camera obove was modernized with flash gun, range finder,
new front shutter, and other occessories. Below, retouching
air brush wies compressor and tank units from refrigerator




Ordinary "Bx10” is converted inte an enlarger with homemaode lamp house

parent than it appears to be. Use it exactly
as if it were an ordinary film in making a
print, placing it emulsion to emulsion
against an unexposed piece of the same
grade of paper in a printing frame. An ex-
posure five or six times longer than with
film will give good results and will provide
a key for the correct exposure time. De-
velop and fix the exposed paper positive
print in the ordinary manner.

The negalive paper image may even be
used for enlarging. A test exposure sev-
eral times longer than with film will indi=
cate the length of exposure required. Grain,
which results mainly from the texture of
the paper negative, will be notice-
able in the enlargement and pro-
duces a guite artistic effect if the
enlarged print is made on rough
paper.

This winter can be a good time
to make some improvements in
your darkroom equipment. One
camera fan converted a big 8x10
studio camera that he uszes for
copy work into an enlarging pro-
jector, simply by building a wood-
en lamp house that is attached 1o
the camera’s back when needed.
The ground glass and plate holder
at the rear of the camera are re-
moved and the lamp house is then
hinged into place. The negative
holder slides into an opening at the
front of the lamp house.

If you wish to make photo-
graphic copies of letters or docu-
ments you may build your own
photostat machine. This produces
true duplicatez without the usual
intermediate step of making a neg-
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ative although, like blue
printing, blacks and
whites are reversed. A
photostat of this page
would have white letters
on a black background.

The photostat camera
described here is com-
pact, costs no more than
a few dollars in addition
to its lens, and performs
work of professional
quality. Essentially the
camera consists of a box
with one end hinged to
open so that the material
to be copied may be
thumbtacked to its inner
surface. Offset lamps il-
luminate this surface.

Beyond the midway
point in the box is a slid-
ing plywood partition,
mounted on shoulders padded with felt so
that no light may leak past the edges. A
lens, even one from a moderately priced
camera, is mounted in a hole in the center
of this partition.

The image of the letter or document to
be copied passes through this lens and
strikes a front-silvered mirror mounted at
an exact 45 degree angle at the far end of
the box. From this surface the image is
reflected through a glass window directly
above the mirror. Photostat paper or pho-
tographic contact paper pressed emulsion
side down on the glass window will be
printed just as in a contact printer, and

Homebuilt paper helder for enlarging er copying made of shal-
low tray with tacky surfoce of hordened hectegraph compound

POPULAR MECHANICS



may then be developed
and fixed by ordinary
procedure. A small piece
of ground glass, say 5xT7
in., placed ground side
down on the window may
be used for focusing and
inspecting the image, then
removed to permit mak-
ing the print.

Dimensions of the box
and its optical system de-

pend on the focal length
of the lens. The distance
from the copy board to
the lens must be twice the
focal length of the lens,
and the distance from the
lens to the center of the
diagonal mirror must
equal the focal length of
the lens. The distance
from the center of the
mirror to the top of the
glass window must likewise equal the lens’s
focal length, Thus an 8-inch lens must he
placed 16 inches in front of the copy board,
with the mirror eight inches beyond and
with the glass window eight inches above
the center of the mirror,

For a lens of this focal length a box with
outside dimensions of 14x14x31 inches will
do very well. Stop the lens down to {:11
and slide the lens partition back or forth
until the reflected image is the size of the
original material. An automobile stoplight
switch, actuated by pressing down the
waoden eover over the glass win-
dow, mayv be used to switch on in-
terior lights to make an exposure.
Inside surfaces must be dead black.

The photographic industry pro-

Cut-oway diogram shows interior arrange-
ment and construction of phetostat machine

PLATE GLASS
E\'-I:T:H"h‘h L
o4
GROUND g J
GLASS 'RI-'_

MIRRIOR
SUPPLAT BOARD

SUDING
PLYWOOD
PARTITION ™

A KMD B ARE EACH EGUAL
TO FOCAL LENGTH OF LENS
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f THIS DISTAMCE 15 TWICE
| THE FOCAL LENGTH OF LENS

Plating a photograph an work board of the photostat machine for copying

duces a wide range of special papers, some
of them scarce as film. Reflex copy paper
is one. It has the unique ability to copy by
reflected light. Reflex paper is placed in
contact with the document to be copied, an
exposure from an overhead light source is
made, and the paper is then developed.
From this a positive print may be made.
Direct positive paper is coated with a
reversal emulsion so that it may be ex-
posed as if it were negative film. It is then
developed, bleached, and re-developed in
special solutions to make a positive print.

WIDRE BOARD

REFLECTOR COMTAIMS
TS5 WATT BULB
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“Inside-Out” Kit for Tools
Holds Them Within Reach

Clips inserted in perforations hold werker's 1ools

Aireraft workers can increase their out-
put with a portable ool kit that iz made
“inside-out.” The tools, held by removable
clips that are inserted in perforations in
the kit, are always visible and within easy
reach. The inside-out construction was
suggested by employees of the Murray
Corporation of Detroit.

Drive for *Flea-Power” Motor

Reverses Self in Jiffy

For motors of the “flea-power” class, not
exceeding one-fifteenth horsepower, a va-
riable speed drive transmission has been

Uml designed for motors of fractional hump-uwar

. wnu

W@WM

developed which can be reversed without
reversing the motor. The unit, complete
with motor, weighs only eight pounds. The
input shaft turns at 3,600 rpp.m., and has
an output speed from 700 rpm to zero.
The reversal is said to be instantaneous
and shockless while the speed is mzin-
tained at a constant level. Speed is con-
trolled by a hand wheel ar lever.

— V] Tt

Chemical “Overcoat” for Zinc

Releases Essential Chromium

Zinc and cadmium surfaces are protected
with a new anti-corrosive chemical, re-
leasing much essential chromium for mili-
tary purposes. The chemical, developed by
the Rheem HKesearch Produects Laborato-
ries in Zﬂgftimore, forms a thin coating
which is not injured by bending or twisting.
Articles dipped in the solution take on an
olive drab color. Tests conducted by army
engineers show that the coating affords
protection against salt spray and humidity

at high temperatures.
Né 7

Films Shown in Broad Daylight
On Hooded Projection Screen
Clear pictures in daylight, with the win-

dows of the audience room wide open for
ventilation, if desired, are possible with the

Clear pictures may be seen in daylight on this screen

use of a daytime projection screen. A nor-
mal audience of 125 to 150 can view the
screen, which is portable, readily set up,
and adjustable to four heights. Such day-
time screens are used to train military
classes and to teach civilian workers. Their
use is said to eliminate drowsiness and lack
of attention that results from showing films
in darkened rooms, with windows so heav-
ily curtained that ventilation is poor.
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It 5 “Up and Over” With the Tank Destros?grs

To the men of the Tank Destroy-
ers, there are no insurmountable
obstacles. Using only the toals
they carry, together with those
aceessorles likely to be found
in the field, they are prepared
to demonstrate mobile warfare
—with a ecapital "M." Above,
vehicle in simulated shell crater
gets a lift from an "A frame."
Stout timbers, lashed at one end
are leaned astraddle the bumper
of stalled wehicle. A chaoin or
cable runs from bumper over
apex of “A" to winch on a sec-
ond vehicle. When winch pulls
the “A frame” to vertical posi-
tian, it also raises stalled vehicle
out of pit. Right, with wheel
blown off, log supports rear end

For slopes up to 45 degrees,
gach vehicle can hoist itself
over trest by winding up on
winch [obove) cable anch ored
te tree or boulder atap hill

leeps are convarted inte &
variety of “trolley cor’ to
bridge a stream. Dismaunt-
ed troops cross and held op-
pasite bank, while & 10-tan
wrecker backs ta high spot
on bank, where its big ca-
ble is unwound, and snoked
acrass river and foastened.
Two snatch blocks are put
on slack coble, and jeep is
suspended from them, mak-
ing an improvised fralley.
The wrecker fightens its
cable, lifting jeep until the
cable runs aeross stream
on a downward slant. Then
vehiele is pulled ocross—
and when wheels touch ap-
posite bank, it drives away

Signal Corps photos
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WINGED LIGHTNING

Ordnonce crew servicing P-38's M ORE people in foreign lands have seen America's twin-
nose artillery—four .50-caliber tailed fighter plane than have Americans at home.
machine guns and ene cannon  Practically every new P-38 is flown or shipped to a theater
of operation as soon as it gets its factory flight check.
Back from the fighting fronts are coming some remeark-
able stories about this two-motored fighter, In the South
Seas a P-38 pilot flew his rugged plane into a Zero and
right through it, scattering the Jap all over the sky, then
returned to his base with only minor damage. In the same
area another P-38 pilot after exhausting his ammunition
deliberately used one of his propellers to saw the tail off a
Zero. In fact, quick-
eyved young Ameri-
can pilots gravely
discuss the best way
to use one propeller
as a weapon in plane-
to=plane combat,

Left, loading com=
era substituted for
gun in proctice
maneuvers., The
film from camera
gun shows "hits”

o
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knowing that they can get back to
basze on the other engine.

In Africa when the pilot of a
P-38 returned to his field with the
tips of one propeller bent back and
that engine shut dewn he ex-
plained that he had flown zo low
in strafing an enemy motor col-
umn that he had unintentionally
dug one propeller into the ground.
During that same campaign an-
other pilot hit a telephone pole at
such an angle that his plane flipped
over on its back and went hurtling
along upside down only a few feet
off the ground. The pilot cau-
tiously pushed his control wheel
forward to “dive” the plane up-
ward and gain some altitude, then

in high-altitude regalie, complete with
exygen mask and geoggles, pilet is ready
for takeoff. Below, P-38s in formation

o =Tk T
e 18 35

rolled right side up again and re-
turned home,

Although the P-38 Lockheed
Lightning was designed to operate
at 353,000 feet or higher, it has also
made a name for itself as a fighter
at tree-top height. It was designed
as a pursuit and interceptor, yet on
occasion it is now used as a tac-
tical bomber and can carry a sur-
prising bomb-weight under its
wings. Even today its maximum
top speed hasn't been published
aside from the statement that dur-
ing a dive the alrplane enters the
air compressibility range before it

Pilot's armament includes personal revelv-
er, two demolition bombs, frogmentotion
bombs, cannan, and the four machine gquns
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Ordnance officer inspecting gun controls in P38 cockpit. Button on arm
of wheel fires 20-mm. connon; button on bock of wheel fires machine guns

attains maximum velocity. One report is
that a P-38 was dived at such a terrific
speed that the leading edge of its wing was
caved in by the pressure of the air,

This plane is so fast that from the ground
the roar of its engines seems to come from
half a mile or more behind it. At high speed
its wing tips cut vapor trails in the atmos-
phere in making turns. Bullets from the
plane’s machine guns behave differently
than when fired from a stationary
point on the ground because their
speed is the sum of their own muz-
zle velocity plus 65 percent of the
plane’s speed. The guns are sight-
ed-in for flat trajectories.

Ordinarily an automatic cannon
shoots out a long thin muzzle blast
of flame when it is fired. On the
P-38 this muzzle blast is com-
pressed into a fat egg-shaped
flame because of the plane’s for-
ward speed.

You don’t elimb into the cock-
pit of a P-28, rev up the engines,
and take off the way vou would in
a basic trainer. This fighting plane
is far more complicated and to fly
it yvou must have a dozen times the
knowledge, say, of a pilot of the
first World War.

To begin with, even if you are
inside a closed cockpit, you are
bundled up so that not a square
inch of your body is exposed. For
a high altitude mission you wear a

Filat climbs into plans dressed for sub-
stratosphere where temperaiures drop to
70 bolow zero and thin air lacks exygen
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fur jacket, trousers, boots,
and gloves in addition to
your flying suit. Over all
this goes yvour Mae West
life jacket and over that
your parachute. You put
on a leather helmet with
self-contained earphones
and throat mike for the
radio, and you wear rub-
ber-padded goggles and
an oxygen mask
Strapped to your leg is a
bail-out oxyzen evlinder
that vou will eonnect to
your face mask if you
must leave the plane at
high altitude.

There is a double pur-
pose in covering yourself
so completely. You need
such protection against
the cold at high altitude
in spite of the cockpit
heater. And you need to
be completely covered if you are going into
combat at any altitude. If an incendiary
bullet should start a eockpit fire, your cov-
ering will protect you during the time you
nﬁd to struggle free and escape from the
plane.

Wearing all this gear, you just fit snugly
into the seat. You are comfortable even
though there's not much room for shifting
around. The cockpit is s0 completely filled
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with instruments and
equipment that small
mirrors are fitted into the
corners to permit you to
read some of the dials on
the instrument board.

You plug in yvour throat
mike and earphones, hook
on to the plane's oxygen
supply, and adjust vour
seat belt. Now you throw
the plane’s master elec-
trie switch, turn on the
radio, and push the but-
ton for today’s secret ra-
dio frequency. You open
the fuel tank valves, turn
on the hooster pumps that
fill the fuel lines, check
the mixture controls and
propeller governor set-
tings, then prime the en-
gines with straight shots
of gas. The engines have
been kept warm by the
ground crew and you
start them by winding up the inertia start-
ers with the plane's batteries, You come
back on the throttles to check plugs and
magnetos, you glance at the fuel gauges,
release the brakes, and move out to the
Tunway.

There is still a lot to do before you begin
your accelerated takeoff. When you get
yvour okay from your fHight leader or from
the tower you roll forward a couple of feet
to straighten your nose wheel, then pump
up the brakes to hold the plane down while
you run up the engines to the point where
the superchargers cut in. In a sense you

JANUARY, 1044

Student pilet gets a “piggy-back” ride in one=man P-38. The students
are squeezed in for demonstration flights on the plane's radie shelf

are building up flying speed while standing
still, enabling the plane to hurl itself for-
ward like a rocket the instant you release
the brakes, But first there are still a few
final chores to do. You check both sets of
engine instruments, the settings of the
control surface trim tabs, roll up the win-
dow and make sure that the cockpit hatch
lock is secure, that the fuel pumps are on,
and that the fuel valves are turned 1o the
takeoff tank positions.

All this sounds like half an hour's work
but you have learned to do it in much less
time than it takes to deseribe. It takes
no more than a couple of
minutes from the time the
alarm siren sounds for
vou to be in the air,

The plane jumps to-
ward the sky like a scared
jackrabbit when you pull
it off the runway. While
close to the ground you
realize that you are lit-
erally strapped to nothing
more than the howling
engines. At higher alti-
tudes rough air jars as if
you were riding a speed
boat. In sharp turns you
black out momentarily.

To speed up their edu-
cation an instructor takes
student pilots on “piggy

{Continued to page 154)
These pressed metal shalls will

be joined to form auxiliory gos
tanks for the long ronge P-38s
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A popular stay-at-home spart for war-weary
Londoners is model boot racing on the pond
in Victoria Park. The fons yell themselves
hoarse as the finy craft flosh over finish lines
in races Himed 1o the hundredth port of o
second. Competitor (obove) easing his model
steomboot info the water is moster of a
Thames tug of which his boat is o replico.
The I"nn{? croft gelﬁr\g u” the attention Ilnﬂ':l
is o model of the Royal Soversign, o pleasure
steamer frequented by thousonds on peace-
time holidays. Here pressure is being pumped
into boat which runs on flash steam. Below,
a model owner wades in to stop his spoed-
ing boat. Tiny engines run up to 20,000 rev-
olutions @ minute as they whip over pond
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Electrical “Nurse” for Pipeline Guards Pumps

One glance at the con-
trol desk at pumping sta-
tions along a 1,700-mile
pipeline stretching from
Texas to the East Coast
shows the operator what
valves are open or closed.
The electrical “nurse,”
built by Westinghouse,
also takes the tempera-
ture of motors, pumps and
bearings and feels the
“pulse,” or pressure, in
the pipe. The top of the
control desk is made of
semi-transparent plastic
with illuminated arrows
on the station diagram
showing the route of the
oil. If a pump gets hot or
develops abnormal tem-
perature, a tiny red bulb
flashes on to show the
trouble spot on the dia-
gram. Automatie controls
stop the electric motor
operating the overheated
pump, close valves lead-
ing into the pump, cause
other valves to open and
re-route the oil around
the idle unit. Under the
plastic desk top are some
B0 pea-sized lamps, green,
amber or red, connected
with valves, thermome-
ters and pressure gages.

Colored lights flash danger
signals on the control desk
of pipeline pumping station

) L4
Portable Garage Without Doors Lifts for a Car to Enter

Covered with sheet metal or oil-
cloth with a wire backing, a pre-
fabricated portable garage is de-
signed without doors. To permit
entrance and exit of automobiles,
one end of the garage is tilted up
by weights and pulleys. The struc-
ture, which is 18 by eight feet, is
anchored to two wooden posts and
requires only four concrete blocks
for a foundation. The framework
iz of laminated wood. Easily erect-
ed with a small wrench and screw
driver, it can also be used as a
summer cottage, according to
James D. France, Montelair, N. J.,
who recenﬂy was granted a patent

Adjusting the weights for tilting up one end of the garage on the 1nventmn %(

Y
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SHOUTING
with the

FINGERS

The masterpiece of pontomime (right) with twea fingers held
close to the mouth as in smeking indicates motor is smaking

Maost murderous gesture of the 30 in general use is the one at
lower right. Throat-cutting motion means “cut your engines’’

Man (below) with a finger in his mouth and holding up on-
ather is :ignuﬁng ""d-e-;:|n5 sequence MNe. 1 wnr;;ing oK

% éo3

Becouse man con't outshout the rear
of an airplane motor, o new lan-
guage of signs hos grown up aleng
the flight ramps. MNobody knows
how it got started, but it is foirly
I""IEII .1.Il:||1&|:|r|:“zc|:| oW {lnd EVen
boasts a tpecial series of “handies”
for o ship with de-ieers, The mon
standing befora the plane at lefi,
for example, is signaling “raise the
fuel pressure.” This is done with o
clenched right fist and left haond,
palm dawn and lower, parallel with
the ground. [t's eosy on the volce
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Palms up, used for the bombers,
means “Hey, bud; raise the bomb
boy doors.” Below, too lean a
fuel mixture is indicoted by fin-
gers poinfing to corners of eyes

JANUARY, 1944

"Lower the aoil pressure and be quick about i1, is
the message conveyed by circle maode with fingers

Maon holding nose (bottam left) is telling crew mate
mixture is too lean ond smells none too fragrant

The “A"™ made with fingers (bottem at center) indi-
eates the auta pilat hydroulic pressure adjustment

Below right, oripping right forefinger in the lefi
fist means "hur:}' up and |:||.r|| out thot bottery plug”
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Battery in “Bazooka” Sets Off Rocket Charge

While Mezi propagandisis wera
brogging about secrat weapsans
thot never moterialized, the
U. 5. Army produced the rocket
gun known os the “bozooka,” |t
has the wallop of o 155-mm.
cannon, The guard on the front
of the gun (left] is used to pro-
tect the operator from flying
particles as rocked projectile
leaves the barrel. Soldier, be-
low, is dd-""'!’.‘pll'.-htllil]g the right
technique in holding the gun.
The metal tube is obout 350
inches long and less thon thres
inches in diameter. A battery
sels off gun's propelling charge

-

Two-man bozooka team (loft
will be ready for action when
rocket, which resembles small
aircroft bomb, is placed in fube.
Attached to the tube ore o
shoulder stock ond front and
rear grips for the firer, together
with ' sights ond the battery.
When the launcher 1ri-1l.'_|5glr is
squeezed, the battery sets off
charge. The rocket is about two
faet in length and is campeosed
of an explosive head, twubs for
the prepelling charge and finned
tail. It pierces tank armor

ete,
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U. 8..8lgnal Corps photas
Display of weapons (right)
flanked |:|:,- the fonk-smash-
ing bozooka shows compar-
alive size. Mext to it is the
rifle grenode launcher. Oth-
er arms shawn include tha
Yery pistol and flare lounch-
er. A groat crd\-'nn.h:;-je of
the bazooka in tank warfare
is its light weight, making it
an ideal weapon in places
inaccessible to the big anti-
tank guns, One bozookao
team captured six Mozl tanks

L

o

=5

64 POPULAR MECHANICS



A D Waete, GW
MJ.?%

Lo

}/ crso

Theodolite Checks the Air Speed on Test Flight

Test flight engineers at North
American Aviation use a theodo-
lite to check air speed on their
newest warplanes. The instru-
ment is little more than a viewing
frame for following a moving
plane, and it is equipped with a
pencil and graph paper. The ob-
server studies a plane through a
telescope lens and follows it as it
flies back and forth over the field
at a given altitude. A solenoid
switch in the theodolite breaks the
circuit every one-quarter second,
deflecting the pencil upward for
time interval measurement. The
pilot flies at several different air
speeds, all of which are recorded
on the graph. The air speed cali-
bration is obtained from the tem-
perature at the height of the plane,
plus the height data on the graph
and the air speed meter reading of
the plane. Gauging the height on
the graph also serves to check the
pilot’s altimeter.

As enginoer follows speeding plane
through telescopic lens, time inter-
vals are recorded on graph poper

'_?'?J*—-.'.-L

Mirrored Light Reveals Landmg Plane’s Altitude to Pilot

For night landings, especially on a
blacked-out airfield where the danger of
misjudging altitude might cause an acci-
dent, a simple arrangement of wing lights
and a mirror may be used as a rough “al-
timeter,” according to a recently issued
patent. Embedded in the wing as close to the

horizontal axis as possible, the lights throw
pencil beams downward., Beams can be so
fixed that when the plane reaches the alti-
tude of about 6 feet, 10 inches, a mirror
mounted on the cowling reflects two spots
of light from the ground into the pilot’s line
of vision. As the plane descends farther,
the spots merge into one another,
and become a single spot when
the plane is about three feet off
the ground. The merging dots tell
the pilot how far his wheels are

above the landing strip.
— T/

Cream for *Flash Burns”

Protects Navy Gunners

“Flash burns” inflicted on gun-
ners by the terrific heat accom-
panying the explosion of a big gun
are prevented with a special skin
cream developed by the Navy.
The eream is applied to face, neck,
forearms, and hands. An ounce

and a half is said to afford one

As light dots merge in nose mirror, pilet lets the plane down

JANUARY, 1944

man complete protection against
heat of 1,000 degrees Centigrade.
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TD THE visitor from the East, the coy-
ote’s yap has a romantic sound. “Takes
you back to the old frontier days,” the vis-
itor says. “The wild and woolly west.”
But to the stockman, the sheepherder,
the poultry farmer, the hunter of the Fish
and Wildlife Service of the Department of
the Interior, it isn’t so romantic. To all of
them, just one word describes the coyvote

66
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TRAILING

Predaters, animals thot destroy crops ond
flocks, like bears, above, and walves (cub
at left) are controlled by U. 5. government

and all the other carnivores that
prey upon stock, poultry, game
and crops. The word is predator.

In the words of Dorr D, Green,
chief of the division of predator
and rodent control of the Fizh and
Wildlife Service:

“Any outdoors man is interest-
ed in preserving wild life. But
mankind has a place in nature’s
economy too. And since man has
come to stay, he's got to be pro-
tected against the animals that
threaten his livelihood,"

Thus, in the spirit of protee-
tion and control, the government
established the check on preda-
tors 28 years ago. It isn't any-
thing new: wolf-bounty laws go
back to 1630.

Timber wolves have become
g lesser menace, but coyotes, like
other predators, actually seem to
thrive alongside of man, in part
on things that man brings—
chiefly his flocks. Cowyotes have spread
east of the Mississippi, probably through
the stupidity of tourists who brought
whelps home, and set them free when the
pups became grown.

A total of 111,076 covotes had to be de-
stroyed last year, Chief reason is that, de-
pending on the season, up to 18 percent of
a coyote’s normal diet is sheep.
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Poreupines, snowbound in trees, girdle and kill them

Other predators trapped, shot, or poi-
soned included 10,957 lvnx and bobeat, 791
waolves, 639 bears, and 204 mountain lions,
The total of 123,667 predators is completely
apart from the tens of thousands of ground
squirrels, prairie dogs, pocket gophers,
moles, meadow and pine mice and common
house mice and rats killed under the pro-
gram of rodent control.

Control does not mean extermination.
Often, a hunter may be sent out to get one
particular animal. Thus, bears are not
commonly predators—defining as a preda-
tory animal the one that “conflicts most
dangerously with the interests of man."”
But when a late spring frost kills the berry
crop that would otherwise satisfy the bear,
he will turn predator, and become a wan-
ton killer, too, slashing down
from 20 to 50 sheep in a flock
at one time, just out of sheer
blood lust. Trapping a single
bear often ends the slaughter
in a whole neighborhood.

Eliminating predatory ani-
mals is a matter of dolars and
cents. In areas where there is
no predator control, losses to
sheep flocks run as high as 20
percent, compared with about
5 percent under control. The
controls now in effect save
some 3,700,000 sheep and
lambs a year, saving their
meat and woo

Control of the earnivores is
the romantic side of the story,
but it should not eclipse the
rodent program. Rats every
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Mountain lions (above) are helding their own; about
200 to 300 have to be destroyed each year becouse of
their taste for lamb. Below, setting leop of snare
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Above, o rat-infested com crib
trocted by predator controllers

yvear destroy food, feed,
cloth and poultry valued
at an estimated $189,000,-
000. Before rat-control
work on a Galveston
pier, half of the 84,000
sacks of flour stored
there were being fouled
or damaged. Afterward,
only two sacks were de-
strayed.

Ground sguirrels ruin
feed and forage. After a
three-year battle with
these pests on an area in
the Caribou National
Forest in Idaho, half
again as many head of
stock could be fed on the
range as before the con-
trol began.

In numerous orchards
of the northeast, as many
as three trees out of four
are girdled by pine mice
below ground or meadow
mice above., Porcupines,
too, aren’'t always the
guaint, humeorous char-
acters of the kiddies’
story books. In Arizona,
one estimate was that 27
percent of the trees suit-
able for timber needed
urgent porcupine con=

68

"f?(-p m;‘f.:"d’-:

trol. Porky gets stranded by snow in the
upper branches of jackpines, and to while
away the long days—as well as to content
his stomach—he girdles the branches and
boles of the tree, and in numerous instances
kills young plantation pine trees as well
as natural-reproduction stock.

Predator and rodent control is a co-
operative procedure, A state, county, a
stockman's association, a farming group, or
an individual generally puts up about two-
thirds of the cost of a control program, and
federal funds supply the other third.

“When control has been attained in a
locality to the degree that depredations of
predators or rodents are no longer acute,
finaneial co-operation is reduced accerd-
ingly,” the Fish and Wildlife Service points
out.

Though mountain lions, or cougars, are
easily the most glamorous of the predators,
fewer lions are taken than almost any oth-
er pest. The lion likes venison on his table.
It's only occasionally that he'll stalk sheep
or calves—though he relishes a young colt.
Cougars are holding their own. They are
taken chiefly in the South-
west, a steady 200 to 300 ev-
ery year, Sometimes a really
bad cougar shows up, like
the one in Idaho that de-
stroyed $700 worth of lambs
from flocks grazing within a
radius of 15 miles,

The 11 Western states all
harbor predators of one sort
or another. Over their 761
million acres, coyotes and
rodents particularly revel in
spoils, But their 37,000,000

Left, proirie dog, the western paest.
Below, setting traps for coyote, No.
1 predator. Bottle holds luring scent

/
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sheep and lambs—T75 percent of the nation's
total—are vital for meat and wool.

A Colorado rancher recently lost 40
lambs in twe weeks to a crippled coyote,
seeking easy game. An Arizona rancher
lost 15 percent of his sheep during a drive
of 25 miles, WNewvada ranchers reported
losses of up to 35 percent of their lambs
from a band of 5,000 sheep.

Hunters and sportsmen have a prime
interest in controlling predators. During
one wear, by Forest Service estimates,
predators destroyed 129,152 big game ani-
mals on the national forests alone. In Los
Padres National Forest in California, coy-
ote predation was called a major threat to
deer herds. Ground sguirrels, destroying
food and cover, also make life difficult for
game birds.

Trapping, hunting with guns and dogs,
and poisoning are the chief methods of
eliminating predators. In the Old West,
ranchers would faithfully drop poison in
every carcass found on the range, in hope
of destroying a coyote returning to his kill.
Such indiscriminate use of poison has been
roundly eondemned, because of its threat
to game and fur animals, The Fish and
Wildlife Service urges that poison be set
out only under expert supervision.

Coyotes are also controlled by denning
and trapping. An experienced hunter
tracks the parent coyote back from its kill
or its waterhole. Between April 5 and June
15 whelps may usually be found in the
dens, and the parents often can also be
caught with traps.

Trappers go to elaborate lengths to re-
move all “man smell” from the trap and
set. The trap may be buried in an old ma-
nure heap, asis the “setting cloth,” a square
of canvas on which the hunter kneels while
preparing the set. A scent attractive to
coyotes—and bobeats as well—is made of
ground up fish that has been permitted to
putrefy, This is sprinkled on a stick or
piece of brush near the set.

Bobeat depredations in parts of Arkansas
in recent years have made hog-raising im-
practicable. Bobeats also raid sheep herds,
especially during lambing season, killing
the lamb with a characteristic vicious bite
on the back of the neck or head. A single
bobeat has been known to kill 38 lambs in
one night, in a feline spirit of wanton
slaughter.,

Romantic animals, these carnivores, pro-
viding a living link back to the colonial
days when America was wilderness. Re-
membering the bison, no lover of the
American tradition would want them de-
stroyed. The Fish and Wildlife Service
holds that enly by expert control can the
predators be kept in their proper wilder-
ness niche, if man is to get a break too.
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Glass Made Non-Reflecting

By Secret War Chemical

Subject obove is photographed through a glass panel
whose left half wos made chemically non-reflecting

Ordinary glass transmits about 92 per-
cent of light, the remaining 8 percent being
lost through surface reflections. Much of
this “lost” light is saved by the use of a
surfacing treatment, whose chemical com-
position and method of application are now
secret because of their military applica-
tions. The technique permits the making
of large areas of glass and other light-
reflecting materials nonreflecting. In post-
war applieations, aulo accidents could be
lessened by surfacing windshields to re-
duce light reflections that blind the driver.
Spectacle lenses would become less con-
spicuous; show windows and cases would
d1s lay their contents without distracting

eflections; pictures, framed or unframed,
wnuId shm-.r to better advantage; camera
lenses would produce better pictures if
treated. Even the glare from the faces of
clécks and watches could be reduced.

[ Names and addresses of makers or sell-
ers of commercial products described in
this magazine are listed in the Where=to=
Buy-It index, page 4A. Write to them for
additional information and be sure to Say
You Saw It in Popular Mechanms.
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Copper and Brass Rescar ch As i
Pouring from glnn! -r.mwrﬂr:r!. s molten CcOpper, o precious
war metal. Left, copper miner drilling holes for blasting

\-\r“f_._'& the 300 odd ]_'-Llu s of sheet

ere riveted

=lated  alloys and
bronze, cop indi sable in pra v the
entire range of fighting equipment. It is used i
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munitions and guns of all
types, in planes, tanks,
ships, for all communica-
tion facilities, in buildings
and camps, and in ma-
chine tools and other pro-
duction equipment. Two
and one-half miles of
copper wire are used in a
bomber in addition to
other copper parts that
sometimes account for
one-tenth or more of the

plane's total weight. Two - '

million pounds of copper
are used in a battleship,
800 pounds in a tank.

The United States is the
world's largest producer
of copper, and output is
being pushed to the limit.
The red metal is 'k:ne-inlg1
imported from Sout
America in gquantities
that tax shipping facili=
ties. Latest figures place
the available supply at
more than 2,500,000 tons.
Every effort is being
made to conserve the
metal, to find substitutes,
to colleet copper scrap.
Civilian consumption has
been cut to the bone,

But in spite of all these
things, the military de-
mand alone is estimated
at 8 percent more than the
supply. When absolutely
necessary civilian needs
are considered, the excess
of demand over supply is
reported to be about 25
percent.

Copper conservation
measures and substitutes
have gone a long way to-
ward stretching the cop-
ﬂer supply. The red metal

as been placed at the top
of the list in all serap col-
lection drives, and sub-
stitutes include glass,
plastics, iron and steel,
porcelain enamel, gold,
silver, Bakelite, zinc and
wood,

Time was when mi-
lady’s lipstick case was
copper; now it is plastic,
silver, gold, wood or pa-
per. Giant bronze cast-
ings have given way in
many instances to steel,
iron or cadmium-base die

JANUARY, 1944

There's & lot of copper in
those 50-caliber cartridges
(above). Munitions industry
is the largest single user

Left, nose plugs in the 500-
pound “Bundies for Barlin®

contain copper. Here plugs
in bembs are being tightened

Below, woman “machine
gunner'” firing test round of
S0-caliber cortridges in proof
house of an ordnance plant

Tl
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This “terture rack’ determines amount of “creep” in molecules
of copper bar under stress. Below, “carrier” telephones save
copper by sending as many as 16 messages over a single wire
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castings, and even lead. Even dog
tags used to be eopper, but the
lags vou see today are likely to be
plastic. In many instances—elec-
tric light bulb bases, for example
—a core of steel is used with only
? plating of brass instead of solid
AL,

Some of the substitution meas-
uwi_ﬁ:‘; have brought startling re-
sults.

Elimination of the brass in fer-
rules that hold lead peneil erasers,
it is reported, saved enough metal
to make about 13,000,000 brass
cartridge cases, and elimination of
brass in shoe eyelets has provided
material for 1,000,000 shell cases.

In Detroit, the Edison Company
devised a method of straight-line
home wiring that saved an average
of four pounds of copper on each
of 11,000 homes built in the last
two years. Plastic printing plates
have grown in favor, and a recent
study by the War Production
Board showed that a considerable
amount of electrolytic copper may
be saved by the use of such plates
which are said to be satisfactory
for up to 50,000 impressions,

By eliminating unnecessary
frills in scores of articles from
hairping to industrial power
trucks, manufacturers in 1942
saved 1,700 tons of copper, aceord-
ing to the WPB. Simplification or-
ders affected more than 300 prod-
ucts. For example, sizes or types
of valves and fittings have been
reduced from 4,030 to 2,500; elec-
tric light bulbs from 3,500 te 1,700;
heavy forged hand tools, from
1,150 to 357; water coolers from
27 to 8; auto storage battery types
from 100 to 16; fluorescent lighting
fixtures from 200 to 2.

Even the nation’s money has felt
the copper pinch. New copperless
pennies are in circulation, as are
new five-cent pieces with 23 per-
cent less copper than formerly.
The wartime pennies are made of
zine coated steel, taking the place
of the old pennies which were 95
percent copper. Last year, 4,600
tons of copper were used in mint-
ing pennies.

The new “nickels” are 35 per-
cent silver, 56 percent copper and
9 percent manganese., Formerly
they were 75 percent copper and
25 percent nickel. We have, thus,
a nickelless nickel, containing far
less copper, and releasing large

FOFULAR MECHANICS



Yanks in lceland help conserve metal by pocking
all the empty shells after they have been fired

quantities of both nickel and cop-
per for war production,

Because of its high conductivity,
copper is the foundation upon
which the electrical and communi-
cations industries are built, and in
these fields the red metal is one of
the most difficult to replace. To a
large extent, there is no commer-
cially accepted substitute for its
current-carrying uses.

A large percentage of all the
copper used goes into these two
industries. Although not as duc-
tile as silver or gold, a copper
billet 4 by 4 by 53 inches will draw
into a 2,500-mile strand of 42-gage
wire, But in only four minutes, a
machine gun will consume some
30 pounds of copper in bullets, enough for
a mile and a half of telephone wire,

The modern steam locomotive contains
some 8,000 pounds of copper, but an elec-
tric locomotive may employ as much as
75,000 pounds, Large steamships and naval
vessels contain much copper; 3,000,000
pounds of the red metal, for example, were
used in building the Queen Mary. Since
modern war equipment is largely mechan-
ical, the demand for copper for tanks,
trucks and other automotive tvpe equip-
ment may be gaged by the fact that in
peacetime the automotive industry was the
second largest user of copper in the world.

Probably the largest single use of copper

JANUARY, 1944

Reflectors in giont anfioircraft searchlights contain copper

in war production is in small-arms ammu-
nition and artillery shells. It is estimated
that 525,000 tons of copper were required
for the fabrication of brass sheets for mu-
nitions this year. Some large shell cases
now are made of steel instead of brass as a
result of new methods which save several
million pounds of brass every year. (Brass
iz an alloy of copper and zine, and bronze
iz an alloy chiefly of copper and tin).
“Drafting” of U. 5. Treasury silver to re-
place copper is an example of how the red
metal has come to be precious. Recently,
17,000 tons of treasury silver were released.
Substitutes of silver for copper are being
(Continued o page 146)
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Remote Control 011 Blocks Lubricate Bearings

Up to 10 bearings are lubricated at one time by multiple valve blocks

Bearings on machine
tools and similar equip-
ment may be lubricated,
regardless of location,
through centrally placed
distributing blocks, for
which a manual or pow-
er-operated portable gun
serves as a central pump,
Valve blocks each serve
from two to 10 bearings,
and lubricant lines lead
from the blocks to indi=
vidual lubricating points,
A valve handle on the
centrally located hlock
directs the flow of the lu-
bricants, either oil or
grease, and an indicator
on each valve piston in-
dicates the positive deliv-
ery of the lubricant.

W75

'‘Stinger’ in Nose of Liberator Is Two-Gun Electric Turret

Thirteen projectiles a
second can be fired from
each of the twao 50-caliber
machine guns mounted in
a new electrically oper-
ated turret mounted in
the nose of Liberator

B-24) bombers. So
adaptable is the Emerson
turret that it can be in-
stalled in either the
bomber’s nose or tail. In-
side it, the gunner has a
vigibility of almost 360
degrees. He expends lit-
tle effort in aiming, as an
electric motor moves the
turret. Without this me-
chanical “stepping-up,”
his strength would be in-
sufficient to hold the guns
on the target accurately.

Liberator's nose turret con fire 26 projectiles o second from twi

Tuning Fork Tells Examiner When Pilot Is Too Fatigued to Fly Safely

With a modified tuning fork, Maj. Aaron
Roth believes he can readily ascertain
when a pilot is reaching a dangerous level
of fatigue and needs to be temporarily
grounded. The fork has a frequency of 128
cyeles, and intensity of T0 decibels, and
with nm’mal persons its vibrations can be
perceived by the fingers for the duration
of 35 :yec::-ndy In using the “neurometer,”
as it is called, the examiner strikes the fork,

patient's uptwrned fingers, noting the exact
time. When the patient can no longer feel
the vibration, the time is again noted. In
general, the vibration sense at the fingers
is lessened when the fingers are cold, when
they have been strenuously exercised, or
in general fatigue,

[ Compressed air at 3,000 pounds pressure
per square inch is used to charge and eject

POPULAR MECHANICS

making it v1hrate, then places it against the @Jednes from their tubes.
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Cafeteria Style Camouflage Served Up at Camp

WRONG

i

i, 3 i

Soldier students of comoufioge ot Comp Edwards, Mass., learn the right and wrong ways to employ this

military art at a “camouflage cofeteria. is is an arrangement of exhibils that advance from simple
form to the most complicated means of fooling the enemy. Observers are led to the exhibits by wired
paths. Above, man at right merely sought partial concealment in ruined building. In the ather phota he
wsed materials at hand 1o blend inta the !.ul'l'nunding:. Fram the frant view, even the rifle is hard 1o detect

Just because o fellow is doubed up with green paint is no guarantes that the enemy can't spot him in o
jiffy. The man demonstrating foulty comouflage (below) is wearing o swit designed to blend with living
folioge ond he hos token o position behind some withered brush. His foce is smeared, but he has taken
off his helmet. Another error is white tape showing on rifle. In the other photo, soldier uses same equip-
ment against a live background of folioge to demonsirate almost perfect concealment. Try and find his gun

WRONG

JANUARY, 1944 5
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C. A. P. pilot taking aim ot a stock-killing coyota

TWILIGHT on the Gulf of Mexico had
been picked by the skipper of a Nazi
U-boat as the time to torpedo another
American merchant ship. While he was
surfacing for the kill, just one miscalcula-
tion marred the plan. As his periscope
hroke the peaceful waters of the Gulf, a
tiny plane—much too small to be so far
from shore—swung sharply to challenge

HLlo S

this pink “pig boat.” The
U-boat crash dived and
another American ship
with cargo and crew was
saved.

More than 150 such epi-
sodes are credited to the
Civil Air Patrol whose
members have officially
lngged more than 20,000,-
000 miles of wartime fly-
ing. Of course, not all
Axis submarines are pink.
This one apparently had
heen prematurely forced
from its base with only a
coat of red lead whieh
sun and salt water had
changed to a sickly pink.

During this year's
floods, the patients in an
overcrowded hospital
fearfully watched rising
waters. The building was
located on a slight rise of ground and was
temporarily safe—but no one could tell for
how long. Crews worked feverishly filling
sand bags. Sand was plentiful. Bags were
not. Highways were closed to motor traf-
fie, and no flying field was available, Using
a small strip of highway that was not yet
under water, C.A.P. planes from the Terre
Haute, Ind., squadron made 22 flights

GRASSHOPPERS wiz/ TEETH

Pilot lowering hook to pick up @ message on the fly—a handy trick in districts obsarving rodio silence

|
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Streamers are aftached te mes-
soge container tossed overboard

bringing in bags with
which the hospital was
saved. This flying was
done with a visibility of
less than one-quarter
mile and a ceiling of not
qguite 400 feet,

Overworked agents of
the F. B. 1, too, have
looked to C. A. P. for help
and received it. Sabo-
teurs and other criminals
have been speedily
brought to book. Hastily
summoned by the F. B. I,
a courier pilot from Cin-
cinnati flew G-men on the
trail of an escaped felon.
Hedgehopping to a land-
ing in a small pasture, this pilot unloaded
his passengers. Then, eircling for ohserva-
tion, he continued his job by assisting in
locating the fugitive from the alr while the
G-men closed in from the ground.

Mot all jobs are so spectacular. Night and
day and in weather so thick that even birds
might choose to walk, constant patrol is
maintained along the Mexican border. So,
too, is patrol maintained along many miles
of our vital oil pipe lines which carry fuel
to ports for shipment to war zones.

Out West, new techniques for relieving
the meat shortage have been develo?ed.
With covotes becoming increasingly bolder

Right, C. A. P. officers demonstrote commande tech-
nigue. Below, catching message tossed from o plane

JANUARY, 1044

and attacking live stock, action was nec-
essary. Flying low over the prairies, many
a coyote was flushed. Then the pilot cir-
cled to get behind the animal. Turning
sharply from right to left to aveid over-
running him as he fled, the pilot jockeyed
into position where his observer could
shoot him down., And since these covotes
bring an eight-dollar bounty, a landing
was made, the animal skinned, and the
hide brought back. While such flying had
its hazards, it was probably the fleas from
the coyote that worried the boys most.
Forest fires which threaten our lumber
reserves are frequently spotted by C. A, P,
patrols. In the viecinity of a fire, visibility

7



Alert courier pilots are prepored to defend their cargo with small arms

is bad, forced landings deadly dangerous,
and air turbulenece at its worst. Not only
do pilots spot such fires, but by communi-
cation with ground forces they direct their
activities until the fire is under control.

Towing targets over rookie antiairveraft
bhatteries isn't the safest job in the world.
One pilot who has flown countless hours
on such duty returned to base one day with
only 18 feet of tow line left behind his
plane. Miscalculating in some manner, the
ground crew had sent a burst too close. The
pilot was angry—not for personal reasons
—but because the broken line interrupted
this training work! With a new target and
line he took the air again to fly back and
forth while the rookies developed their
firing skill.

Of course, not all C. A, P. jobs are flying
work, The basic training required of all
members takes more than 230 hours, in
classroom, field, and air, Part of this work
is in communications, and knowledge of
code recently enabled an Indiana man and
his wife to save an army pilot and his ship.
Cireling in a blinding snow storm, the pilot
was striving vainly to find a field. With the
headlights of their car, the C, A, P, couple
flashed a message that enabled the pilot to
land safely on a nearby farm.

Many C. A. P. units work out elaborate
missions betwen ground members and pi-
lots. With mountain peaks often claiming
the lives of fliers, the New Hampshire wing
has squadrons whose members include ex-
pert skiers. These mountaineers are di-
rected to objectives by their flying partners.

AC. A P.cavalry
unit of the Nevada
wing demonstrated the
value of ground-air
technique. Hearing

78

Signalman controlling
traffic during moss
maneuvers—some fo=

tal over fifty planes

that an army bomber had
crashed, the entire C.A.P.
organization of the state
was called out. The
wrecked bomber was
soon spotted from the air.
As it was impossible to
land in the vicinity of the
plane, C. A. P. pilots di-
rected their mounted
members to the scene,
Had there been any sur-
vivors, complete medical
care could have been pro-
vided, for first-aid train-
ing is required of every
member and the Nevada
unit had a fully equipped
motorized dispensary,

A war plant in Detroit
was recently threatened
with a shut-down for
want of parts. This par-
ticular branch was rushing production on
a new weapon. To continue produetion re-
quired picking up certain material in Mun-
cie, Ind., and taking it to Warren, Ohio, for
processing. From Warren it had to be car-
ried to Detroit for assembling, and it
seemed impossible to get this critically
needed material in time. Not only was it
provided in time, but the production sched-
ule was actually put five days ahead as a
result of C. A, P. courier service.

If you see C. A, P, planes flying near

POPULAR MECHANICS



Army ordnance proving
grounds, give them a wide
berth. They may be noth-
ing more or less than
“flying munition dumps.”
It is no military secret
that samples of munitions
are taken constantly to
various army arsenals
and proving grounds for
testing. C. A. P. pilots are
called on for this hazard-
ous duty. Though their
load may not be large, it
is deadly and deserves all
the respect due a stick of
TN.T.

Of course, accidents
happen. When this was
written, 30 C. A. P. mem-
bers had given their lives
and 73 planes had been
lost. Flying coastal pa-
trol, carrying munitions, hedge-hopping
for coyotes, tracking criminals, transport-
ing blood plasma, serums, and other medi-
cal supplies in storm areas can hardly be
considered the safest kind of work.

Only Russia and the United States allow
civilian flying in wartime, Civilian aviation
in Russia has been an important source of
pilots for the Russian Air Force. This has
been largely true in the United States, too.
Long before Pearl Harbor, Earle L. John-
son, now Major Johnson of the Army Air
Forces, commanding all 48 wings of the
Civil Air Patrol in the United States, saw
that our thousands of small planes had

C. A. P. cadets study aircraft contrals on @ model before leaving ground

great possibilities for good or evil To
dramatize his fear that these ships might
be used for sabotage, he took off in iis
plane and, with small sand bags, “bombed”
a vital defense plant.

Quick action followed. Alrports were
guarded—nprivate planes grounded. There
were 100,000 civilian pilots in this country
at that time and about 25,000 light planes.
Many of these pilots were soon in the
armed forces, but there were others eager
to serve as civilian fliers. So, under the
Office of Civilian Defense, C. A. P. organ-
ized the country into volunteer flights,

{Continued to poge 150)

Regular members of army antiaircraft unil rigging sleeve target to be towed 1,800 feet behind C. A. P. ship

JANUARY, 1944
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“Fmgers” Boost Fort’s Bomb Load to 10 Tons

'“-* . d"u‘iﬂ"‘ I'L .lll
Arrows point to one of the two external bomb rocks mounted beneath wing of Fur'lrnl-'l, increasing bomb load

Forklike fingers extending beneath the
wings of the Flying Fortress are external
bomb racks, whose use makes the plane a
vastly more destructive nemesis of the
Axis. For with the external bomb racks,

Ten thousand hours of labor, all by hand,
went into the making of a working model
gnf a huge Class H freight and passenger lo-

%Am)

comotive operated by the _Ch;g_.ggg___and
orth Western Railwa

maker, John indsey of Chiea u, is a
chewing gum wrappm by trade, but for-
merly was a machinist. The model works
in every detail, and was made of machine

oo B

together with the bombs carried inside the
fuse}u%e the B-17"s can now transport a
bomb load of about ten tons. The big Boe-
ing craft thus becomes one of the greatest
load-earriers now in operation.

B e

Q Working Locomotive Model Took 10,000 Hnu);g to Build

steel and bronze castings without the use
of blueprints. All dimensions were taken
from the original engine. It is equipped
with a two-cylinder booster engine under
the cab, air-operated gear transmission,
and is built for 250 pounds of steam pres-
sure, Among the hand-made parts are a
superheater, hot water heater, two two-
stage air compressors, hot water boiler feed
pump, beiler feed injec-
tor, poppet valve throttle,
air-operated reverse gear
and sander, bell and whis-
tle, turbine-driven elec-
tric light generator, air-
operated booster throttle,
air brakes on all 5-inch
drivers, booster and
tender wheels, oil pump
for eylinders, with leaf
springs for all axle boxes.
The boiler is built of 14-
inch steel, riveted and
welded. So closely was
the original engine copied
that even the brake shoes
are renewable on the
hand-made model.

POPULAR MECHANICS
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‘Sky Hook’ Removes Propeller by Tractor Power

When one of the 440-
pound, three-bladed pro-
pellers of a Liberator
bomber at the Ford Wil-
low Run plant must be
removed or replaced, a
tractor-driven “sky
hook” wheels out and
does the job on the spot.
Formerly, to change a
propeller outside the fac-
tory, workmen were
forced to haul out cum-
bersome steel platform
ladders, and to comman-
deer a truck to haul the
prop to where it was
wanted. The new hoist
utilizes a stock Ford trac-
tor, and can dash out on
the field with toolsaboard,
run up an 11-by-4 foot
platform, lift off the prop
and carry it back to the
hangar. The prop-hoist
works on a hydraulic
system. An oil tank is
mounted on the rear of
the tractor; the hydraulic
pump which delivers the pressure is driven
from the tractor engine through a standard
power take-off shaft in the rear of the en-

gine. The p]a%rm_ and hoists are regu-

“Searchray’ With an Electronic Eye Inspects Any

Suspicious packages and luggage can be
inspected without danger to the inspector
with an anti-sabotage weapon known as
“Bearchray,” It provides instantaneous,

Tracter-driven hydroulic hoist removes the propeller ond corries it away

lated by valves. The crane may be raised
17 feet 6 inches from the ground, and the
working platform, large enough to hold
five men, can rise more than 6 feet.

AL
arcel

non-destructive, fluoroscopic and radio-
graphic internal examination of packages.
It might be used in war plants, to examine
incoming and outgoing parcels, luggage
and the like, as well as in air and
rail express offices, post offices,
customs houses and police sta-
tions, To operate, it is plugged
into a standard power source, the
compartment door is opened, the
object to be inspected is placed in-
side. Then the door is closed, and
a push on the control button pro-
vides an instant view of the inter-
nal structure through an eye-level
viewer. Safety of the operator is
assured by a rayvproof, shockproof
housing for the cabinet, which oe-
cupies less than five feet of floor
space.

 Write to the firms listed in the
Where-to-Buy-It index, page 4A,
to learn more about products de-
scribed in this magazine., Say You

Routine examination of war worker's lunch box by “Searchray” __ Saw It in Popular Mechanics.
K ; G m—yu—a:id B
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Scale Counts Ration Stamps
With Adjustable Indicator

A

Special chart shows exaet number of stamps in scoop

Ration stamps are counted in lots up to
5,000 with a direct-reading seale. This
time-saver is 400 times faster than hand
counting. To operate the scale, a known
gquantity of stamps is weighed and the in-
dicator on the special chart is set by hand
to register the exact number, Repeated
lots can be weighed by placing them in the

scoop and reading the chart.
e=x

Bender With 2-Way Operation

Cold-Forms Metal Shapes

Designed especially for aiveraft and ma-
rine installation is the Di-Acro Bender,
which forms intricate shapes in chrome
molybdenum, duralumin, and other low-
ductile materials. The danger of frac-
ture, and inherent strains that otherwize
occur during cold forming, is obviated hy
allowing for the development of radii at
the points of forming. The model incor-

Bender cold-forms MWME“ of iﬂmrﬁb
g2 O' Jlel— - @

g
P e

-F""
W% L i R‘?‘.ﬁ{_ﬂ\t
porates a two=way opetaling feature that
permits the ready reversal of the unit to
eliminate interference from conflicting
ends of material that may develop during
formation of complicated shapes. Its ca-
pacity is one-half inch round cold rolled
steel bar, formed cold to one-inch radii or
larger, with proportionately greater ca-
pacity of more ductile materials.
— 7 Cor

Small Planes *'Fly” in Classroom
In Midget Wind Tunnel

imilar in design to the great wind tun-
nels used to test new models of airplanes, a
wind tunnel for aviation classes demon-
strates the theory of flight. While students
watch the effects of airflow through a win-
dow in the tunnel, measuring instruments
record in ounces the amount of “lift" and
“drag” on a model plane, Various experi-
ments may be performed with the tunnel
with the aid of airfoils, seale models, drag
plates, spheres and streamlined shapes. The

N cm—" | .
Students observe offects of airflow throwgh window

value of reducing “slin” friction for exam-
ple, is shown by comparing the effects of
airflow on a model with a rough surface
and another with a smooth finish. The tun-
nel makes clear how the presence of a par-
tial vacuum above the wing and high pres-
sure underneath lifts a plane into the air.
The classroom wind tunnel is 41 inches
long, 27 inches wide and 26 inches high. It
can be used with a 16-inch fan or small
electric motor. The tunnel has a special
propeller and the airflow is straightened
out with a honeycomb at the entrance.

@[ Breakfast food, candy, and a sweet pow-
der-mix for ice cream and pie are being
made from the sweet potato.
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Above, raising the barnacled battleship Oklohoma ot Pearl Harber,
BY James C'ﬂl\\'in Below, repairing propeller of @ morchant vessel at Tedd Shipyards

&
“TI{E cheapest and best
way to build a ship is to
repair one already built.”
Thus Rear Admiral Ben
Moreell, chief of the Navy's
Bureau of Yards and Docks,
tells why ship repairmen,
though largely anonymous,
have been among America's
. most important warriors of
the production line.
~., During the worst of the
submarine bhlitz, the Nazis
claimed sinkings running as
.high as a million tons of
(? hips a month. But during
IN
e

that same period one com-
pany alone, for instance,
Todd Shipyards Corp., was
urning ro-
paired ships more ocean-
going tonnage than even the
Axis claimed. In a year's
time, the Todd organization
turned out 15,000,000 tons of
new, converted, or repaired
ships.

The Nazi submarine claims
were probably part sheer lie
and part misconception,

JANUARY, 1944




One of the big guns is swung away from battleship Californio, hit at Pearl Harbor

They hit more ships than they sank, and
even some they sent to the bottom have
been raised, repaired, and sent back to sea.
Out of service a ship is merely a hulking,
unwieldy mass of metal and machinery.
But every repaired ship sent back to sea is
the equivalent of a new vessel added to the
ocean fleet. And, as often as not, a ship is
better after it's repaired than it was before,
for repair often includes modernization.
Most spectacular ship-repair achieve-
ment was the recovery of all but three of
the 19 war vessels and auxiliaries blasted

Portion of o derrick
mast to be installad
on a U, 5. waor vessel

by the Japs at Pear] Harbor. Some of these
battle casualties were back in service in
days; others not for months.,

Here is how Rear Admiral William R.
Furlong, commandant of the Fearl Harbor
Navy Yard, describes the task:

“You need all kinds of people for sal-
vage. You must have divers, burners, me-
chanies who ean work in diving suits under
water, pumpers, electricians, and laborers.
Once the ships are floated, all types of arti=-
sans more or less rebuild the ship.”

“All types of artisans" is an understate-
ment. Blacksmiths, ship
fitters, dock masters, car-
penters, machinists, weld-
ers, riggers, riveters,
painters, engineers, pipe
fitters, electricians,
plumbers, steamfitters,
turbine bladers — these
are a few.

The comeback at Pearl
Harbor is unsurpassed in
history of maritime engi-
neering. It was more dif-
ficult than the British task
of salvaging the captive
German ships scuttled at
Scapa Flow after the first
World War, because the
German vessels had not
suffered bomb or torpedo
damage, while, inside and
out, some of the ships
pounded at Pearl Harbor

POPULAR MECHANICS
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In drydock, the U.5.5. Shaw is fitted with a now nose. At right, temporary bow used in trip from Howaii

were a shambles, Wiring, machinery, fur-
nishings were jumbled topsy-turvy inside
them. They were silted up with mud, and
everywhere coated so thick with gummy
fuel oil that divers had to work largely by
sense of touch. Oil fouled everything. But
it also preserved metal under water, and
made salvage of parts feasible,

Sensational as was the Pearl Harbor
achievement, it is being repeated in minia-
ture day by day in shipyards that are the
repair bases for merchantmen of the Unit-
ed Nations.

In some respects, these jobs are more
difficult. For the Navy knew all about the
ships sunk at Pearl Harbor. The Navy had
supervised their building, had blueprints of

JANUARY, 1944

their construction. But consider the case
of a torpedoed merchantman, Perhaps she
is registered under the Norwegian flag, and
is an old craft. The original plans of her
construction are moldering somewhere in
conguered Norway.

With no blueprints, repairmen must de-
termine how she’s built, and make their
estimates of damage and plans for repair
on the spot. They crawl over the wreck
taking measurements, testing plates to see
which must be replaced, and which may be
faired by heating and pounding with heavy
steel hammers.

Perhaps all that can be seen of damage
from the outside is a few holes in the deck,
or a few rivets shorn off and plates blown
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Immersed 17 months, the Okl
away. But an exacting examination will
disclose weakened and bent ribs, a strained
keel, water-fouled engine and hoiler rooms,

In one case at Todd Shipyards, 92,000
rivets had to be removed to get rid of bent
frames and condemned plates. In that same
repair job—a big one, but not untypical—
the bilge keels had to be renewed, the
whole stern overhauled, the top gudgeon
for the pintle of the rudder removed and
replaced, the lower portion of the bent
frame heated and faired in place. A new
rudder was built, and four new blades of
the propeller installed.

All piping lines carried near the dam-
aged portions of the hull had to be exam-
ined, and repaired or replaced as required.
Main engines were removed and all eylin-
ders, bearings and guides opened up for
testing. All packing, metallic and
soft, was renewed. All reversing
and other gear was overhauled.
The crank shaft was trued up, and
the thrust shaft, beilers, and oil-
burning equipment tested.

It sounds like a mammoth job,
and it was. But it would have
taken 100 times as long to build
the same ship from scratch, and
she left the yard a better vessel,
with improvements to ventilating,
electrical and wiring systems.
These improvements were sug-
gested by years of experience,
Ship repair, in fact, has wisely
been termed 99 percent experi-
ence and 1 percent theory.

Todd is proud of another job, a
record-breaker. Sixty-four feet of

Main pump eontral panel used for pumping
@ graving deock dry, olso for fleoding it
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ohoma was silied, its deck fouled with mud

this vessel, the complete
stern—including rudder,
stern frame, propeller,
tail shaft, two lengths of
intermediate shaft and
the section’s machinery
and fittings — were lost
when she was rammed.
As guides to reconstruc-
tion, the rebuilders had
only a small-scale outline
of the ship—telling little
more than its shape—a
deck plan and a photo-
graph. Yet from these
hints, the afterpart of the
ship was completely re-
built and she was ready
for service in 18'% days!

Then there was the ship
with the jackknifed keel.
When raised after an ex-
plosion, she was found to
have a buckled keel, with the bow 9 feet
2 inches higher than the buckled spot, and
the stern 6 feet 6 inches higher.

Delicate part of her repair job was set-
tling the ship into drydock in such a way
that she would not break apart. Yet so
carefully was the water pumped out that,
when the drydock was emptied, her entire
keel fell neatly in place along the blocks.

The graving dock, essentially a short
channel cut into the shore, is the heart of
such repair work. First, the dock master
must study the docking plan of the arriv-
ing ship. This plan shows her underwater
contours, and allows him to arrange keel
blocks and bilge blocks along the floor to
cradle the ship. Then the dock is flooded
to the level of the ocean, and the gate is
moved out of the way.

POPULAR MECHANICS



Result of the “deed that will live in infamy"—the U.5.5. Nevado burning and beached after Jap attack

The doclk master directz the moving of
the ship into the dock, and its positioning
exactly over the blocks. The sea gate is
hauled shut. Pumps begin the hours-long
job of pumping it dry.

Drydocks themselves are only the oper-
ating tables of the marine hospitals. Adja-
cent are auxiliary piers, machine shops and
fabricating shops, where anything from
armor plate to tiny jewel bearings used in
instruments can be serviced. Railroad ears,
railway cranes and big gantry cranes run
on tracks between the shops and the docks.

Concrete walls of the graving docks often
contain galleries with connections for elec-
tric current, fresh water and sea walter,
compressed air, steam and gas.

The Navy disclosed months ago that it

= : N

had under construction seagoing drydocks,
big enough to accommodate battleships,
Their construction was part of a program
involving the building of 183 new docks,
both floating or graving, or stationary.
Each section of these seagoing drvdocks
is a ship’s hull in itself, with living space
inside for the crews. Each section can be
towed at 10 knots; it was even deemed
feasible to make each section self-propel-
ling, At their destination, submersion ma-
chinery “sinks"” them beneath the surface.
Sections can be joined until the whole
accommodates up to 100,000 tons, A battle-
ship could be floated inside, and when the
water was pumped out, repaired on the
spot. They were made sectional for two
(Continued to page 154)

Comebock of the Nevada: With temparary repoirs at Pearl Harbor, she steams for a drydock on mainland
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Conservation of the scarce light metals
was of primary importance in the design
of the model CG4A glider, of the type that
was recently towed across the Atlantic in
history's first air-freight ocean crossing.
Created by Waco, the craft has subsequent-
ly been mass-pmduced by firms that once
made pianos, furniture, and automobiles,
as well as aircraft. In the interests of con-
servation, its framework is made of tubular
steel. Parts are of aircraft spruce and ma-
hogany plywood; the skin is of long-fiber
cotton fabrie, and fixtures of plastic and
wood. It is a big craft, with a fuselage 52
feet long, a wingspread of 84 feet, and a
cargo-carrving capacity of one and one-
half tons. As an alternative to that much
freight, it can haul directly into battle 15
soldiers, and their combat equipment. De-
mand for this craft, and for a smaller one
used in training, brought directly into the
war program many workers with wood-
working skills that had not previously been
utilized in the battle of production. Air-
worthiness of the CG4A was conclusively
proved in the ocean hop. But earlier, in
rehearsal runs, it had shatiered all records
by a non-stop towed flight of 1,177 miles.
Both the towing plane for the ocean hop,
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4
Ocean Huppmg Ghder Has St&pl-Tube Frame

/5

E!u:far pilat's viow uf I‘uwmg |!||h|'nrr
taken over Ford airpert, left. Low-
or loft, "fiying freight cars” peel
off for a landing. Below, nose of
glider apens to permit exit of jeep

a Douglas C-4T7 transport, and
the glider were American made,
but the erews of hboth were from
the Royal Air Force Transport
Command. The flight was of
3,500 miles, from Montreal to
Britain, and consumed only 28
hours, with an unreported num-
ber of stops. The glider carried
a pay load of vaccines, radio, aireraft and
motor parts across the ocean. In the heavy
clouds, pilot and co-pilot of the motorless
craft frequently lost sight of the towing
plane, and could judge their position in the
air only by watching the towrope.
JH#S
X-Ray Shows Effect of 2éem:ls"’
Suffered at High Altitude

In decompression chambers which simu-
late flving at 38,000 feet, changes in the
heart, lungs, joints and muscles are record-
ed on X-ray films. These changes, called
“hends"” by divers, are caused by the ex-
pansion of dissolved gases in the body. The
X-ray transformer is located outside the
test chamber with eables conneeting it to
the X-ray tube mounted on an adjustable
stand inside. When the subject is ready to
be X-rayved, he steps before the tube and
places a plate holder containing a film 14
by 17 inches over wrist, knee, or stomach
as directed. The operator outside turns a
gwitch and the exposure is made, The films
reveal surprising]y large gas bubbles, espe-
cially in the stomach where gas expands
about six times at altitudes of seven or
eight miles,
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CONSOLE TABLE

Beautiful companion piece for
a hall mirror. Fastens to wall
like a shelf to save floor space

By Charles E. Troutt

A DAINTY overlay gives pleasing rich-
gk ness to this praceful console table,
which goes well below a mirror, but can
be used alone equally well to dress up
a bare wall. To make it, first glue-dowel
two or three pieces of %-in. stock edge-
wise for the semicircular top detailed in
Fig. 6. If you wish, vou can build this up
of cheap wood and cover it with fancy-
fisured veneer, matching it carefully in an

ANGLE-IROMN

i attractive pattern. In this case, you must

also glue a veneer of the same thickness,
but of cheaper grade, to the underside of
the work to prevent warping. A small bead
shaped around the top and bottom of the
edge as in Fig. 1, adds a
nice finish.

Next, you build up the
laminated apron to which
the overlay is glued. This
is done by gluing together
five 15 by 2Yi-in. strips of
pine and clamping them
to a semicircular form as
in Fig. 3. Start by clamp-
ing three of the strips
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first, then add the others when the glue has
dried. By steaming, or possibly just spong-
ing, the apron can be built up of three
strips 14 in. thick. Next, you face both the
inside and outside surfaces of the pine core
with regular Y4s-in. veneer, the outside be-
ing covered with finished stock to back the
overlay which is added next. The overlay
is made by cutting the design in a piece of
34-in, walnut and slicing off %-in. strips
on a bandsaw as in Fig. 4. Uniformity of
the circular openings in the overlay is had
by using a wood bit as in Fig. 5 instead of
sawing. As each strip is bandsawed, sand
the face of the block smooth before making
the next cut. Although the original over-
lay was cut from a short block and applied
in several pieces, the strip can very well
be made in one piece. Coat the sirip spar-
ingly with glue, so that when clamping it
in place, excess glue will not coze out into
the openings.

The three “legs™” can be cut from a board
measuring 1 by 10 by 26 in. Note that the
METHOD OF FORMING front leg has a different curve than the

LAMIMATED APROM

3" HOWEs ¥ 'L'R,

JIGSAW SHADED AREAS
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others and that it tapers
from 1 in. at the top to 34
in. at the bottom. After
the side legs are dressed
down to 3 in, run the
beads in, the edges to
match those in the top.
The legs terminate at the
bottom in a two-part
“split” turning, the upper
part of which consists of
a disk cut off at the back
and fastened with a screw
driven up into each leg.
The lower part is likewise
cut flush at the back after
being turned and is glued
in a blind hole in the bot-
tom of the disk. Fig. 6
shows how the legs are
notched and attached to
the apron with screws
from the inside and also
how metal corner brack-
ets are used to fasten the
top. In mounting the ta-
ble to a wall, locate the
hanging brackets to per-
mit the serews to be driv-
en into studs,

A prepared varnish
which resembles a hand-
rubbed finish upon dry-
ing, is good to use in fin-
ishing the table, as it will
save the work of rubbing
down the overlay.

Rosin Flux Is Best
To Solder Brass
Or Copper

The problem of solder-
ing many su ces is
not too little heat so much
as using an iron far too
hot. Rosin is used for a
flux in soldering either
copper or brass, not so
much for its nonecorrosive
qualities, but because it
allows the use of a much
cooler iron. The next time
vou solder any of these
materials use sal ammo-
niac and note how much
hotter your iron must be
to make a good job of the
work. This increase in
heat soon burns off the tip
of the iron or pits it so
badly that much of the
copper is lost.—L. H.
Georger, Buffalo, N. Y.
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Combination Book and Carrying Case

For Technical Men Who Travel

£

TRUNK-TYPE
FASTEMNERS

Officers and engineers in the armed forces, and others
who move to different locations frequently, will find this
portable case handy for their technical books. When closed,
it provides a substantial carrying case that will stand ship-
ping and when opened on a desk or table it serves as a
bookease. The case is made of 34-in. plywood of dimensions
to suit the largest book to be accommodated. The ends are
cut diagonally as pictured, and long, heavy screws are used
for the assembly. Trunk fittings are put on both ends. The
handle is bolted on the part that becomnes the back when the
case is used as a bookcase. Shellac and varnish provide a
good finish—Carroll E. Bradberry, Berkeley, Calif.

Meat Grinder Reconditions Modeling Clay

A teacher of an art class found
that modeling clay could be mixed
or reconditioned much easier by
running it through a meat grinder
or a food chopper than could he
done by hand., Usually, it was
necessary to run the clay through
the chopper two or three times.
Any binder that was required to
bring the clay to the desired con-
sistency was added as the clay
passed through the chopper, which
mixed it in thoroughly.

@[ To see inside a chimney, hold a mirror at an angle inside
the smokepipe hole and you can see to the chimney top.
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Light Warns When Coal GetsLow
In the Stoker Hopper

Ty WARNING O PULL cHAIN |

LIGHT .\ /J f—

= . A . s oifd M
" d {'

If you sometimes forget to fill the hopper
of your automatic stoker, a light located in
a conspicuous place in the house and con-
trolled as shown will serve as a warning
to fill the hopper. A pull-chain switch is
located on the basement ceiling directly
above the center of the stoker hopper and
is wired in the lamp circuit. Then, a brick
or other suitable weight is attached to the

ull chain of the switch by means of a
ength of strong cord, which passes through
a tiny hole in the cover of the stoker. The
cord should be just long enough so that the
weight will operate the switch when the
fuel level in the hopper reaches a prede-
termined height. Of course, the brick must
be removed and placed on top of the fuel
each time the hopper is filled,
—John W. Gunn, Winnipeg, Can.

Lathe Center Holes in Soft Wood
Hardened for Easy Turning

Any tendeney
of the lathe tail-
stock center to en-
large the hole in
soft wood when
turning it so that
the work cannot
be trued accurate-
ly, can be avoided
by hardening the
wood surface at
this point with =il-
icate of soda. Aft-
er locating the
center of the work and before putting it in
the lathe for turning, apply the silicate of
soda liberally where the lathe center will
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contact the work. This treatment permits
thorough lubrication at the point of con-
tact between the lathe center and the work
and allows the latter to be supported snug-
Iy between the lathe centers,

wW.T. M- vele
Mortar Insulates Stone Bmldmg
When building a ;

cabin or cottage of
field stone, it is
best to avoid the
use of any stones
that are wide
enough to reach
across the entire
thickness of the
wall. Cold pene-
trates such stones ' ——
rapidly, depending on their pomslty. and
malkes the building hard to heat. Further-
more, moisture may condense on the inner
surface of the wall, and in extreme cold
weather may even form ice on the walls,
However, if smaller stones are used, mak-
ing one or more mortar joints necessa
across the thickness of the wall for eac
layer of stone, the mortar, being highly
porous, will act as insulation,

Storing Microscope Slides

Made easily from thin cardboard, the
holder shown will help to keep your micro-
scope slides in order and protect them from
breakage. To make a holder, use a piece
of cardboard 5 in. square. Draw a line
across it 114 in. from one end and fold it
along this line. At 1%%-in, intervals, staple
the folded cardboard, beginning 4 in. from
one edge. Holders for more zlides can be
made by adding 114 in. to the width of the
cardboard for each extra pocket.

—H. F. Whittaker, Toronto, Ont., Can,
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Gas Range Converted to Modern Vertical Type

Needing a small gas stove of the vertical
type for use in a basement apartment, I
converted an old-style gas range for the
purpose, and produced a neat modern stove
complete with oven and broiler. To do this,
I first removed the burners and their sup-
ports as well as all back and side parts.
Then I sawed through the stove frame next
io the oven and broiler, leaving them in-
tact in one unit, which was used for the

new stove. After mounting the burners on
top of the oven by means of suitable sup-
ports bent from flat iron, the frame was
cut down to the desired size and riveted
together to support the stove thus formed.
The legs, of course, were cut off to give the
stove the desired height, after which the
gas line was connected to both the cooking
burners and the oven,

—Lawrence Oneley, Winfield, Kan.

Rolling “Ruler” to Measure Irregular Distances on a Map

Measuring distances on maps is simpli-
fied with this unusual ruler, on which the
rotations of a small knurled wheel of
known cireumferenr:e are shown on a seale.

JANUARY, 1944

To make a measurement, run the ruler
over the line to be measured, note the num-
ber of wheel revolutions, and then multi-
ply this number by the circumference of
the wheel in inches to get the length of the
line. Now, by multiplying the length of the
line in inches by the number of miles per
inch, as indicated on the map scale, you
get the length of the line in miles. It will
simplify your problem if the wheel used
has a eireumference of exactly 1, 2 or 3 in.
Also, it will be necessary to divide the cir-
cumference in an equal number of divi-
sions so that fractions of wheel revelutions
will be indicated. The divisions are best
indicated by scores on one side of the
wheel. In calibrating the ruler, start with
the wheel at the limit of the threads on the
shaft, and make a line on the scale parallel
with one edge of the wheel, repeating this
operation for each wheel revolution across
the scale. Marking the first line with zero,
and numbering every fifth line thereafter
will simplify reading the scale.
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CUT FROM " WOOD

With o wooden “tong” like this one, which is cut fo grip
the neck of a hot-water bottle, you'll not ba taking a
chance of accidentally scalding your fingers when filling it

|

When sprinkling laundry for ironing it damp, the pleces
that are not color-fast con be kept from staining the oth-
ers,and from drying out,by wrapping in waxed paper

o -
An eggbecter can be operated much faster withaut splat-
tering, if the whipping is done in o fish bowl, as the
crowning top of the bowl serves to catch the flying drops

# BENT FROM
COAT HANGER

Sleeve l'm'lngl. are smoothed with less diffi-

culty while pressing if a wire coat hanger,

bent as shown, is inserted into the sleeve.
The hook mokes a convenient handle

QILCLOTH

Above: To lt:up an ironing board from
becoming soilad if it rests on the flear in
storage, pull an oilcloth slip cover over the
end. An ottoched pocket keeps o pressing

cloth handy. Below: It's easy to find a

key in your purse if you te it to a bead

or butten, which is left hanging sutside
when the purse is closed
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SCREEN
WIRE

—

Paintbrush cleaning is simplified by work-
ing the brush aver o plece of discarded
screen wire cut and bent as shewn to fit
inta the can :onini:ning the p-uin1 solvent

SLOT 1M
FROMT EDGE

Above: You can incorparate a tewel rack
inte any shelf simply by cutting a slot the
full length ef the shelf, part of which is
illustrated, A long serew in each end re-
infarces it. Below: Maost sprung bobby
pins con be renewed as often s necessary
if gr:ﬂpcd with F||ivn-r:. at the um:l as shawn
and the sprung tips pressed together
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A neat ond convenient way te hang o small stepladder
en the bock of o closet door, is to fosten spools Yo the
lodder ta hook over wire coat hooks screwed in the door

To prevent a window shade from flapping when the fop
sash is loewered, fosten @ metal turnbutten te the under-
side of the sill so that the eord con be wedged under it

/

CARDBOARD
PATTERM |

e

It's easy to fit linolewm around o chimney er pipes if a
paitern, coated with glue, is placed an the floor so that
it will stick to the bock of the linaleum for marking

9%



Simple Stock Holds Your Bicycle
Securely in Vertical Position

! -'/ :: --\-H- - -.- |\
Instead of leaning a bicyele against a
post, building or similar support where it
may fall, provide this simple stock, which
will hold it securely. The stock consists of
a length of 2 by 4-in. wood, which is
notched to fit over the handlebars and is
pivoted by means of a screw or bolt to a
post, or even the side of a building.

Built-Up Picture Has Depth Effect
When Displayed on a Wall

You will be surprised at the third di-
mensional effect produced in this picture,
which is easy to make and requires little
material. First, photograph a person well
in the foreground, with regular room ap-
pointments in the background. Then, have
the person step out of the scene and, with-

SCEME
COTOGRAPHED
WITH PERSON

) e e
| W"
SAME SCEME

PHOTOGRAPHED
WITHOUT PERSOM

CUT Ut
OF FIRST
FHOTO

a6

out disturbing any of the properties, pho-
tograph the background. When the prints
are made, cut the picture of the person
from the first photo and mount it on the
front of a piece of glass. Mount the photo
of the background on the back of the same
piece of glass. Next, make a frame, using
stock that can be rabbeted deep enough to
accommodate a piece of cardboard and two
pieces of glass. Now, assemble the parts in
the frame as indicated in the circular de-
tail, first the glass front E, then glass C
with photos B and D mounted on it, and
lastly cardboard A, which serves as a back-
ing to hold the assembly in the frame.
—Opie Read, Jr., Chicago.

Priming Cup in Top of Air Filter
Aids in Starting Cold Car

To facilitate starting my car motor on
extremely cold mornings, I installed a
priming cup in the top of the air filter so
that a small amount of gasoline could be

injected into the
— = cors | carburetor easily.

P — E" P The cup consists
= T of a length of tub-
| %-‘ : ing fastened in a

= hole drilled

S = through the top of
% | =3 the filter and the

LE | =24 | felt pad under-

'%.-‘r_'_-—_ .—:_—I:"#'( nn:ath t.ll'l.'E tﬂp A

,.,,’;F ?:‘;l’f spring-cover oil

o
r_l
D

cup of the type
used on starters
and generators was soldered to the upper
end of the tube to prevent dust from en-
tering. Another method of doing this is to
drill a hole through the top of the filter and
felt pad and keep the hole closed with a
small cork.

—Albert G. Clarke, San Jose, Calif.

Repairing Point on Fountain Pen

If wou acciden-
tally drop yvour
fountain pen and
bend its point, it
often can be re-
paired with a
pocket knife. If
the nibs of the pen
are bent but not
broken, insert the
end of the knife = . 7
blade about 1§ in. —
under one nib and apply pressure with the
thumb as indicated. Repeat the operation
on the other nib. With care the point can
be restored to perfect alignment by this
method,

—Thos, K. MacDonell, Coconut Grove, Fla.
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“Book Binder” Holds Your Favorite Magazines

WHITE-PINE BACK

£
el
| 8]
7
x|
B
il |

REPRESENT
PAGES

Copies of your favorite magazine will al-
ways be in neat order and conveniently at
hand if you file them in a number of hold-
ers or binders like this one, which can be
kept right in your bookcase, or between
book ends. Being nothing more than a
cardboard box with the rear side open, the
binder is provided with a rounded wooden
block at the front side to simulate the ap-

Stilts Instantly Adjusted in

Fitted with steps that can be adjusted
from 1 to 3 ft. above the ground, these stilts
are of great help to a beginner as the steps
are set low while he is learning and are
raised when he becomes more skillful
Also, the stilts are ideal where they are
used by several boys of different ages, as
the steps can be adjusted instantly to suit
the various users. Each step is held in po-
sition by a wire loop that fits notches cut
in opposite sides of the stilt, Two headless
nails, projecting from the inside edge of the
step, slide in a slot to keep the step from
moving sideways, the slot being made by
sawing from the lower end of the stilt up
through the center for a distance of 3 ft.
A short, horizontal block set into the in-
side edge of the step flush with the surface
prevents it from tilting. To adjust a step,
raise the lower end so that the wire loop
loosens and can be moved up or down to
a different notch.

—Frank 5. Leitch, Stamford, Conn.
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MAGATZINE
COVER
GLUED TO

CARDBOARD BOX -
INEED LINES m./

pearance of a book., Inking closely spaced
lines at the ends to imitate pages, and pro-
viding a cloth cover furthers the deceptive
appearance, While the binder can be made
to take a magazine of any size, it is best
suited to one of a size comparable to most
books. Usually, a binder wide enough to
accommodate six issues is the most con-
venient—Walter E. Burton, Akron, Ohio.

Height to Suit Skill of Users

= &’ =

oy
/HEADLESS s
/ MAILS
GLUED AND
« ¥ MNAILED TOQ STEP




Paste wood fillar iz thinned with naphtha
or gum turpentine te resemble thick paint

Apply a liberal quontity of filler; brush
thoroughly in the direction of weod grain

By Sam Brown

WODD having open pores,

such as nak, walnut and
mahogany, requires a coat of
paste wood filler to build a level
surface for the application of top
finish epats. Besides this prime
purpose, the filler plays an im-
portant role in ecoloration and in
emphasizing thégrain. The color
of the filler usually is a shade
darker than the stained color of
the wood, producing the effect
shown in photo A above. A very dark,
nearly black filler often is used to bring
out the grain, photo B,.while white and
brightly colored fillers are used for novelty
effects as in photo C.

Mixing the filler: Filler is purchased in
1, 5 and 25-lb. cans, and also in pint and
quart containers. The material is in heavy
paste form, the mix consisting mainly of
silex (powdered rock quartz), together
with a small amount of linseed oil and
japan drier. Before use, the paste is thinned
to the desired consistency as needed with
naphtha or gum turpentine, Fig, 1, the
amount of dilution depending on the size
of the pores to be filled. Obviously, large
pores require a thicker mix than small
ones. Table No. 2 is a partial guide to the
mix required for various domestic and im-

PROPORTIONS FOR MIXING VARIOUS QUANTITIES OF FILLER

HEAVY MIX [18-LB. BASE) | MEDIUM MIX (12:LB. BASE) THIM MIX (8-LB. BASE)

AﬂP:E:di.;N;T. PASTE | THINMER """:EEKB;;'D"‘F' : PASTE THINMER ""‘PP:E;:;E#':T' PASTE | THIMMER
2 GALS: 16 LBS, 1 GAL, 1 GaL, 3.QTS { 12 LS. 1 GAL. 14 GALS, B LBS. 1 GAL,

5 PT5. 5 LBS. 2% PTS. 3 QTS 3 LBS. 3-P15., 5 OFL 1 GAL 5 LBS, 5 PTS.
2.a75. 14Qr. 1 Q. 2 Q15 10 O, 1QT. 2 P15, 10 O, 3 QTs. 1 QT 2 QTs.

2 PTS. 1 PT. 1 FT. 1 Q1. 5 CL 1 F'F. 1 1PT, 50, 3 PTS. 1. 2 P15,

1PT, 1 LB, 13 PT. 1 PT., 2 QL. 1 LB, 1015 OF, 1% PTS. 1LB. 1 FT.

% PL 1 LB. 4 0L, 9 OL, Wi LB, 3% OL 12 OF. ¥ L8, ¥ PT.

* ] PIMT THINMED FILLER COVERS APPROX, 35 5G. FT.
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FILLER MIX REQUIRED FOR VARIOUS WOODS TABL D 2
MO FILLER MEEDED THIMN FILLER MEDIUM FILLER HEAVY FILLER
BASSWOOD ALDER AMARANTH ASH
CEDAR BEECH AVODIRE BUBIMGA
CYPRESS BIRCH BEMIM CHESTHNUT
FIR - BOXWOOD BUTTERMUT KELOBRA
HEMLOLK CHERRY MAHOGANY LOCUST
MAGHOLIA GUM ORIENTALWOOD MAHOGANY (Fhil.)
PIME IROHWOOD PRIMA VERA DAK
POPLAR MAPLE PURPLEHEART PADALE
SPRUCE SYCAMORE ROSEWOOD TEAK
WILLOW TUPELD WALMUT TAMOD
ZEBRAWOOD

ported woods. Table No. 1 gives
proportions for heavy, medium
and thin mixtures in various
quantities. Only enough filler
needed for the job at hand should
be mixed, as the thinned filler
thickens after a few hours and be-
comes useless, Mixing by exact
weights (Table No, 1) is always
good practice. The heavy mix (16
lbs. of paste per gallon of thinner)
can be approximated in any quan-

tity by adding thinner in the same volume

This is done easily with a felt pad, which
as the paste. The heavy mix should not be is used with a circular motion te pack the

filler tightly into the pores of the wood

econfused as meaning a heavy-bodied ma-
terial. Actually, the consistency is no
heavier than varnish. The first step in mix-
ing is to spade thoroughly the original paste
in the container with a putty knife, then
add a very small amount of thinner and
stir again until thoroughly mixed. After
the initial mixing, inereasingly larger
amounts of thinner can be added and
stirred in until the mix is the proper con-
sistency. Do not make the mistake of add- =
ing a lot of thinner at the start, as this =

makes mixing doubly difficult. Use naph- T J 5
Towing-off-

tha for thinning if you want the filler to

set up quiuklti for wiping, and use turpen-
tine to hold the coat open longer. Or, you Cuts surplus filler from wood surface and
can mix the two liquids together if desired, is done os soon as the filler starts to dry
making the proportions suitable to obtain .
the desired results. A small amount of
boiled linseed oil can be added to hold the
coat open for 30 or 40 minutes. The re-
verse of this—a very quick-setting filler—
can be obtained by adding a small amount
of japan drier.

Brushing the filler: Use a short-bristle
brush of convenient size. Apply filler lib-
erally, brushing thoroughly with the grain
of the wood as shown in Fig. 2, Do not
cover more than 8 to 10 sq. ft. of surface at
one time, otherwise you will get ahead of
}Eﬁuﬁ?mg afi clesriigp apeLiTian S This is done with the grain to remove all

Padding-in: As soon as spots on the remaining traces of filler on the surface

S — Sy
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Thesa are for removing surplus filler from the work
and can be ony cheap, coorse moterial. Open-weave
cloth wipers ore cleanest to use but most expensive

POINT ’

1" DOWEL
ABOUT 77 LONG

PICH{NG/
STICK

CHISEL

BRISTLE
SCRUBBING
BRUSH

filled surface being worked become dull,
the filler coat is ready for wiping. Do not
wait until the whole surface becomes dull
as this will make the job more difficult.
The first stage in cleaning off the surplus
filler is padding-in. This is done with a felt
block or a smooth pad of cloth, the motion
of the pad being circular but mostly across
the grain, Fig. 3. This operation does not
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CHEESECLOTH is an excellent wiper but is a little toa
expensive for regular work. Open-mesh grade is best
TOBACCO CLOTH is unbleached cheesacloth. This pro-
vides an excellent wiper and is clean to use. Cheap-
wit grade gives best results becavse of its open mesh
BURLAP is an old faverite for wiping. It is clean to
use and euts the filler level with wood surface. The
cheaper grades are best becouse of more open mesh
WOOD WOOL or excelsior in the finer grades is very
inexpensive and makes an excellent wiping material.
The cocarse grades will scratch fine cobinet woods
TOW from jute fibers is good, inexpensive wiper.
Breaking up of material can be avoided by dampening
MOSS costs mors than fow but it hangs fegether
much better; is a cleaner as well as a faster wiper
FELT BLOCK is for padding-in before towing-off filler.
It should ba 1% in. thick, or thinner piece wood-backed

TABLE MO, 3

STAMDARD FILLER COLORS

BLACK: Add drop bleck to notural filler. Suitoble for
blackwoed or dark mahogany.

WHITE: Celer natural base with zine oxide. Used for
limed ook and similar effects on chestnut and ash.
LIGHT BROWM: Tint with Van Dyke brown te required
shode. Can be vsed on any light brown-coler wood,
DARK BROWM: Van Dyke brown with a touch of drop
black. For walnut, mohogany, ete. Suitable for any
medium to dark-color wood.

WALNUT: Half and half Yan Dyke brown and burnt
umber.

LIGHT RED: Use any red coler {Indian red) in oil or
jopan, toning darker or lighter with drop block or zinc
white.

DARK RED: Equal parts of burnt umber and rose pink.
Add drop black for dorker shade. Used for Sheraton
mohegany or any other red finish where dark pores
are desirable.

AMBER: Tint natural base with yellow or arange eil
eolors. Sultable for ambered walnut, horvest wheat
mahogany and other bleached finishes.

Pigment colors ground in oil of japan are used for
this purpese, wsually only o very small quantity of
color being required to produce the desired shade

clean off the filler., Instead, it is intended
only to force or pack the filler into the
wood pores. You can do a very good job
of padding-in with the heel of your hand.
Many finishers omit padding-in altogeth-
er, proceeding directly after application to
towing-off, Fig. 4, in which the surplus
filler is packed into the wood and cut off
level with the surface in one operation.

POPULAR MECHANICS



Towing-off: The work is towed-off with
tow, moss, burlap or any other coarse,
cheap material (see Fig. 6). Wiping is done
across the grain, as shown in Fig. 4. The
pad of wiping material should be turned
around or refolded frequently to bring a
clean surface in contaet with the filler, The
work should be eleaned thoroughly and
progressively from one end to the other,
not just half-wiped all over and then gone
over again. If the filler has set up too hard
for easy wiping, the surface of the work or
wiping pad can be moistened with naphtha
or the whole surface can be recoated with
filler, which will tend to soften the filler
coat underneath,

Wiping: Final wiping is done with the
grain of the wood, using any soft lintless
cloth, Fig. 5. This serves to remove any
slight traces of filler missed in towing=off,
The cloth can be moistened with benzine
for a final wipe. Inside cor-
ners and other hard-to-
reach places can be wiped
clean with a picking stick
as shown in Figs. T and 8.
The stick consists of a short
dowel having a round point
at the end and a chisel
edge at the other. A bristle
scrubbing brush is useful
for cleaning filler from in-
tricate carvings, but in no
case should it be used when
the work can be wiped. If one coat of filler
fails to fill the pores flush with the surface,
il_;?mh];r anoﬂmr,dtmzjﬁll’fg as hef]?reﬁ:]alnd wipe

ightly to avol i out the filler.

The finishing sl::hedule: The place of fill-
er in the finishing schedule is best told by
following a typical complete schedule.
Staining usually is the first operation. The
stain coat should be sealed with a wash
coat of shellac or lacquer (1 part shellac
or lacquer to 6 parts thinner)., The work
is sanded lightly with 5/0 paper when dry
and, after a thorough cleaning with a
duster or compressed air, it is ready for the
filler coat. The filler coat should dry 6
hours if the filler is the gquick-drying type.
If a slow-dryving type is used, 24 to 36 hours
drying time should be allowed. The dry
filler coat then is sealed with a light coat
of shellae or lacquer sealer. When dry, this
is sanded lightly, after which the work is
given a full-bodied coat of varnish (varnish
finish) or lacquer sealer (lacguer finish).
This coat fills any tiny open pores, and
should be sanded thoroughly to a flat,
smooth surface. Top coats of varnish or
lacquer complete the finish.

Filler colors: Paste filler can be obtained
in all standard wood eolors, also white and
natural (the color of pale linseed oil).
Common colors such as walnut, oak and
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Turnings can be tewed-off while
the work is rototing or slow
speed in the lathe. The werk
should be sonded very smooth
ds any sandpaper rings will pick
up and hold filler. Turnings en
furniture are towed-off by hand

mahogany are best purchased ready-
mixed., These can be shaded lighter or
darker to suit by adding a small amount of
pigment color ground in oil or japan, and
the natural filler can be shaded any color
desired by adding oil or japan colors. The
color should be mixed separately, using a
very small amount of turpentine, Fig. 9,
after which it can be added to the filler,
preferably through a strainer. Table No. 3
gives formulas to mix colored fillers for
various finishes,

Staining filler: Filler that stains and fills
in one operation can be made by adding a
small amount of oil stain to the paste filler.
This is sometimes useful when exact mono-
tone effects are desired, but generally is
considered a short-cut practice suitable
only for cheap work.

Turnings: Any turning that is a com-
plete project in itself, such as a candlestick,
can be filled and then towed-off with the
work rotating at slow speed in a lathe as
shown in Fig. 10.

Two-toning: One of the many methods
of producing two-tone work can be done
with filler. Areas to remain light are
masked with tape after the whole panel has
been stained, Fig. 11. The filler then is ap-
plied, Fig. 12, and when the tape is removed
it produces the effect shown in Fig. 13, the
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FILLER DEFECTS

Dufect

Cause

Romedy

PIN =
HOLES

Usually tea thick -fillsr which
bridges pores. Tropped gos
in pores then explodes form-
ing minlature voleana.

Use o thinner filler. Avoid use
of jopan in mixing. Dust werk _
thereughly before filling.

RAISED
GRAIM

Filler ngt given enough dry-
ing time, Alse, in locquaer
fimish, the use of a filler not
suitable under leequer.

Allew plenty of drying tima.
Usa 5/0 poper to sand off sur-
face fuzz before and afier
staining,

GRAY
PORES

Moisture in wood, Mot
enough drying time. Filler
too light in color.

Check malsture content of

wood, Alwoys use filler os dork
or darker than stain.

STREAKED
CLouDY
FIMISH

Filler not cleoned off com-
plataly. Use of wood turpen-
ting instead of gum turpen-
tine in mixing filler.

Moisten w1p|ng rog with nuph-
tha for final wipe of filler coat. .
Usa gum turps or nephtha for
mibxing fllar,

This is dene by masking areas
to remain light and then apply-
ing filler in the wsual manner

protected areas standing out both because they are light-
er and also because they were not filled. For sharper con-
trast, a small amount of oil stain can be added to the filler.

Filler defects: The four most common finishing defects
traceable to improper application of filler are described
in Table No. 4. Augmenting this table and summarizing
good filler practice, the finisher should ohserve the fol-
lowing general rules: Don't make the filler too heavy; it
should have enough fluidity to sink to the bottom of the
pores. Stick to one brand of filler and mix it the same
way every time for any certain wood. Allow plenty of
drying time; the two types of paste filler are commonly
described as 4-hour and overnight-dry, but it is advisable
to increase these minimum schedules by about half, Don’t
worry about a special type of filler for use under lacquer.
If the filler has been made within the last two years, it
will be formulated for eompatibility with the lacquer fin-
ish as well as synthetic or varnish.

Lattice-Type Step Stringers Are Neat and Save Material

Instead of using heavy stock for stringers
when building wooden steps, try the type
shown. They give a neat appearance, take
less material and in most cases will last
longer than the heavier ones. In case they

o
BRICK OR STOME
FQUMNDATION
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eventually need repairing, less work and
money will be required, as it may be nec-
essary to replace only one or two of the
narrow strips to make a good repair. Any
kind of 1-in, wood strips 2 or 3 in. wide can
be used. If the steps are to be more than
2% ft. long it is best to use a support at
each end and one in the center. Give the
supports two or three coats of paint and
then nail them in place, using a stone or
brick foundation to support the lower
edges. Apply the treads and risers in the
usual manner—F.P.Schofield, Ardsley, Pa.

Game Hooked to Hunter’s Belt

Ordinary shower curtain hooks, with one
end sharpened, are handy for carrying
birds, rabbits and other small game. With
the hook slipped through your belt loop,
the sha.rpenedp end holds the game without
danger of losing it. Some hunters consider
this method superior to the use of game
pockets in a hunting coat.

—George Bacon, Stevens Point, Wis.
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Realistic Wmter Scenes Between Wmdow Sash

Evergreen branches and
other greens used in dec-
orating windows during
the yuletide will not only
stay fresh longer if placed
between the storm and
window sash, but they
can be arranged to pro-
duce realistic winter gar-
dens and landscapes. One
of the simplest ways of
decorating a window is to
frame it with evergreen
branches, using a length
of light wire and giving it
a couple of turns around
each branch to hold and
keep them spaced. The
wire then is tacked to the
storm-window frame,
With just a little more
work, a novel evergreen-~
forest scene can be ereated by using a small
birch or pine log, with attractive bark, to
hold the evergreen branches vemcally as
shown at the left. The log is flattened on
one side to keep it from relling and holes
are drilled in the upper side to take the
branches, which are arranged at different
heights to resemble a forest. A winter
landscape that is still more interesting ean
be created as shown in the circular detail.
Here layers of white cotton are used to
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produce snow banks at the ends of the
window with a walley between them, A
cardboard road can be made to run diag-
onally through the valley. Small fipures of
paper or wire dressed in bright seraps of
cloth and engaged in skiing or tobogganing
add life to the scene. Small branches of
evergreen stuck in the cotton simulate
trees, and there may be room for miniature
cardboard houses with colored cellophane
windows and lights inside.

Novel Greeting Cards Produced by Perforating the Designs

Greeting cards that are decorative and
unusual in appearance can be made by per-
forating them with a small punch to expose

LI F-L:'L

RED PARER
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different colors of paper underneath. The
simple design on the Christmas card illus-
trated is a good example. Here a novel
effect was produced by
perforating the name in

the card, and also by per-
Il 2 forating the tree design to
LL simulate lights and a star,
after which an underlay
of red paper was glued
behind the card to show
through the perforations.
A star cutout at the tree
top was underlaid with
gold foil. Different col-
ored lights could be sim-
ulated on the tree by first
making only a few per-
forations and then adding
the red paper, after which
more perforations are
punched through the card
and red paper to expose
still another color of pa-
per and so on as different
colors of paper are added.
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Miniature nine-hole course
entertains young and old;
takes little storage space

'\I ANY hazards in this novel table-top
L golf course make hole-in-one shots
almost as difficult and exciting to score as
in the real game. It is played according to
standard rules, using a small marble for a
golf ball, which is driven by a club held
by a “golfer” and manipulated by a player.
The course is built on a wooden basze to fit
the top of a card table and has a hinged-
roof clubhouse in which playing equip-
ment is kept when the game is stored away.
If plywood can not be had, any 34-in. serap
wood, glued edgewise, will do for the base,
as it is covered with heavy cardboard, such
as sign-writer's stock. Glue and tack this
to the base and lay out the nine holes on it
according to the plan view. Each hole is
bored 14 in. deep with a sharp 1-in. bit,
after which the “mirror™ lake and “sand-
paper” traps are set-in flush. The strip
around the edge of the base can extend
below the edge also to keep it from shifting
ont the table. Green desk-blotter stock is
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HOW GOLFER IS "’f’
WORKED a

used for the fairways and greens and is
cut to leave a 2-in. out-of-bounds margin
all around. Use rubber cement, or glue,
sparingly, to stick it to the cardboard, then
cut the holes neatly with a razor blade and
give the lake an irregular shoreline.

Both man and woman golfer are made
the same way, the right arm of each ex-
tending to provide a lever to swing the
club. In use, the golfer is held down with
the thumb and second finger while the
forefinger depresses the lever, pushing the
ball rather than striking it. A rubber band,
stretched from the arm to a nail in the
body, improves control in putting. Make
two of each golfer for a foursome and paint
each differently for identification. Seroll-
saw the trees, shrubs, sheep and geese from
14 -in. wood, and paint the caddy cabin and
clubhouse white with red roofs. Tee mark-
ers are metal disks soldered to wires.
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Back Cushion Used by Car Driver
Swings Out of the Way

\\ CUSHION

CLOTH POCKET

If the front seat of your car has a divided
back, and you like a cushion for your back
at times, sew a cloth pocket to the upper
end of the cushion. The pocket can be
slipped over the back of the seat to keep
the cushion in place, and will permit it to
be swung over the seat out of the way
when not in use.

Dirty File Teeth Cleaned Easily
With Linotype Slug

A linotype slug, which ean be obtained
at almost any printing shop, makes a satis-
factory substitute for scraps of copper,
commonly used to clean files. The file is
permitted to rest on a bench top while be-
ing held firmly with one hand as shown.
The other hand is then used to draw the
slug across the file while downward pres-
sure is being applied to scrape particles of
metal out of the teeth.
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Easily carved in soft
pine with a jackknife

By E. J. Tangerman

REMINIECEENT of colonial days, this
novel bellows with its carved Indian
head and beaver pelt is especially in
keeping with a colonial fireplace. The
design incorporates the beaver's tail and
the head-dress feather as handles, and
the Indian’s mouth is puckered to appear
to be blowing although the air actually
comes out through the mouth of a carved
bear head fastened to the lower end.
Both sides of the bellows are cut prac-
tically alike, the Indian side being a lit-
tle wider at the neck and the pelt side
about 1% in. longer to stagger the hinge
joint and also to extend into a rabbet
cut in the bear's head. A piece of 1 by
8-in. white-pine shelving is excellent to
carve the sides from and if it contains
a knot or two, so much the better. Both
feather and tail are tapered from the
center to the sides and all other edges
are rounded. A 35-in. hole forms the In-
dian’s mouth, or air inlet, and is covered
on the back with a flap valve which is
simply a square piece of thin leather
tacked to the upper lip with two tacks.
The hole through the hear’s head where
it joins the sides should be hollowed out
or flared as shown in the detail to assure
a good entrance to the outlet.

Carving is done in very low relief,
consisting largely of V-grooves made

. with a pocket knife. Rib cuts in the

feather, the markings on the tail and
toes and the eye openings are made
smaller than the other cuts. The photo
and sectional details will show you the
right contour to duplicate. Fur is simu-
lated on the beaver pelt by countless
small gouge cuts made over the whole
surface, except the paws, To compen-
sate for the two small filler blocks glued
to each side of the flared opening, the
Indian’s neck is whittled down at this
point to fit lush with the bear’s head.

Suede is best for the bellows, but imi-
tation leather or canvas, if available,
can be used, although the latter will
have to be sealed with paint or oil. The
details show how the leather is tacked
to the sides and handles with plain tacks
spaced 1 in. apart, after which the edges
are folded back about % in. or so and
held with ornamental upholstery nails
spaced about 2 in. apart.
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Close Control of Water Heater
By Using Forced-Air Draft
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¥OLT AUTO-
DEFROGTER BLOWER

TRAMSFORMER

If you heat your water with a pot-type
stove or laundry stove and have had trou-
ble keeping the fire controlled satisfacto-
rily, or have to burn fuel that is too expen-
sive or not now available, you can install
a blower to provide forced-air draft, which
will control the fire automatically and per-
mit burning inexpensive fuel All you
need is a B-volt auto defroster blower, a
bell-ringing transformer and an aguastat.
The installation is made as shown in the
details. If you already have a transformer
to operate your doorbell, current for the
blower can be taken from the transformer
without disconnecting it from its present
circuit. If desired, a small 110-volt blower
can be used by wiring a relay in the 6-volt
cireuit in place of the small blower. The
relay then is controlled by the aquastat and
in turn acts as a switch to control the 110-
volt blower. With this latter installation,
one side of the 110-volt blower circuit is
wired through the relay.

—Austin N. Cranfield, Oceanside, N. Y.

Buttons From Black Walnuts

/L Attractive but-

tons for a sweater,
: a heavy sport
dress, or similar
garments can be
made from black
walnuts, After
matching the wal-
nuts for size, a side
is cut from each

one with a hack

HACK S-'!\l.':;,_‘,,c\-

THREAD HOLES
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saw. To do this, grip the walnut in a vise
so that it projects from the ends of the
jaws. If the nut is placed correctly, the
ends of the jaws can be used as a guide for
the saw blade. Then, dress down the edge
of the sawed-off section with a file to the
desired shape and size. Also, file away the
rough ridges from the outer surface, re-
move the kernel partitions, and drill two
small holes for attaching the button. Final-
ly, serub the surface with a rough brush to
bring out the rich brown color of the shell.
Tinted buttons can be made by applying
colored ink with a soft polishing cloth,
—George A. Smith, Quarryville, Pa,

Tape-Backed Abrasive Paper
Sands Scrollwork Easily

* The usually te-
dious job of sand-
ing scrollwork and

i |
using strips of ab- :
Y L.'«'
J - \:“-{""’--::':é__t .._ ‘
: ADHES‘.VE'.'I-\'\:!.PE jzkl': "
reinforces the pa-

the waste of r |
can be avuicf:dp:o b i‘-ﬁ
rasive paper
backed with adhe-
per so that it can be worked into the tight-
est places, and also makes it possible to

some extent by [+
sive tape. The tape
use the paper either flat or rolled.

Extension on Marking-Gage Slide
To Scribe Irregular Work

One carpenter who wanted to use a
marking gage on thick work that had a
molded edge similar to that shown, put a
hardwood extension on the gage slide so
that it would reach to the lower surface
of the edge. The extension can be attached
easily by doweling.

x  HARD'WOOD
= EXTEMSION
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Handy Carfare Pocket on Glove or Hdbag
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Attached to the back of your mitten,
glove or handbag, one of these decorative
little purses will keep coins handy for car-
fare or other purposes. The suggested de-
signs appear to be purely ornamental but
each one has a coin pocket concealed under
a flap that forms part of the design. Leather
from old gloves, belts or handbags, or felt
from a hat are the best materials, although
any kind of material that does not ravel
when cut is satisfactory. The star-shaped
purse in the upper detail consists of two
triangular pieces. One has a slot cut the
size of a quarter or nickel, and is stitched
on all three sides to the glove or handbag.
The other piece provides the flap to cover
the coin. A few stitches at the top edge
and a snap fastener at the lower corner of
the flap keep the purse closed securely, A

small piece of material sewed to the corner
of the fHap will reinforce it and provide
backing for the snap. In the lower detail,
the flower-design purse has the slot cut in
a scalloped circular piece that represents
petals, the flap being held in place by a few
stitches at the top and a snap fastener at
the bottom. Stems and leaves are scraps of
material or yarn stitches. Light colored
petals with a dark center make an attrac-
tive design. The faithful pooch shown in
the squared detail has ears cut in the piece
underneath with a coin slot.in the center.

—Bess Livings Lee, Alamosa, Colo.

Automatic Stoker Powered by Gas Engine in Emergency

Our home heating plant is fired by an
automatic coal stoker, which sometimes is
made inoperative for hours or even several
days because of severe sleet storms, To
operate the stoker during such emergen-
cies, I use a small gasoline engine. The
single pulley already on the stoker motor
was replaced with a double one so that the
engine could be belted to the motor, run-

JANUARY, 1044

ning the belt out through a hole cut in the
stoker casing, With this arrangement, the
engine operated the stoker by merely ro-
tating the motor. Changing from motor to
engine was just a matter of putting on the
belt. Of course, all automatie controls are
inoperative when using the engine, which
must be controlled manually.

—John W. Belsley, Morton, IlL
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Simplified adaptation of
Jenny Lind style—a good
lathe job for beginners

By Wallace W. Buffmire

CHHHMINGLY quaint in ruddy maple,
this colonial four-poster bed also works
up beautifully in walnut or mahogany,
Except for mortising and tenoning the rails,
the whole job can be done in a lathe. Con-
struction is practically the same whether
the bed is a single, twin, three-quarters or
full size, only the number of spindles vary-
ing with the width. Fig. 4 gives the width
for standard springs of the four sizes. The
tvpe of spring used will determine whether
bed slats are needed, as some springs are
made to rest on top of the rails.

Each post is made up of four sections as
detailed in Fig. 3. However, if the capacity
of your lathe permits, the two center sec-
tions can be turned in a single length of
214 -in. sguare stock and the top and bot-
tom sections turned separately and dow-
eled to it. Solid turning squares are best
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for the posts, but where
these cannot be had,
built-up stock will do,
providing the pieces are
properly jointed and a
good resin-type glue is
used. It is best to bore the holes for the
stretecher tenons while the work is square,
especially so in the case of the stretcher
itself, Fig. 1. In turning each post, as well
as all other duplicate parts, try to match
each one as closely as possible, using cali-
pers frequently to check the work at re-
spective points. A jig consisting of a wood-
en strip having brad points projecting from
one side and spaced to correspond with the
drawing, will serve as a master pattern to
use in marking off duplicate turnings
lengthwise. If the posts are made in four
sections, care must Ee used in centering the
holes in the ends of the square sections, so
that adjoining parts will be in alignment.
Fig. 2 details how the end rails are cross-
pegged in mortises cut in the posts. The
narrow rail above it is about 114 in. wide,
and is pegged in the same way. In the case
of the two front posts, the holes for the
pegs should be made blind so that the dow-
els will not show on the face of the post.
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While the chart at the right
gives both inside and overall
widths of five stondard-size
beds, it's best to measure the
spring which you plan to use

Both head and foot are exaetly alike. In
assembling each one, glue the spindles to
the stretcher and narrow rail first, then
glue this to the posts as a unit at the same
time the end rail is fitted. There are vari-
ous type bed-rail fasteners available, one
of which is shown in Fig. 6. In fitting them,
locate the socket part on the posts to bring
the top of the spring about 18 in. above the
floor. The spring should be at hand in de-
termining this as it will make a difference
if the spring sets inside the rails.

The finish to apply depends upon the
effect desired and the kind of wood used.
Whether stained or left natural, walnut and
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mahogany require a paste filler to fill the
pores of the wooed, over which a thin sealer
coat of shellac is applied, then lightly
sanded and followed with several coats of
high-grade varnish. Filling and wiping
all turnings can be done conveniently
while they are in the lathe. In fact, if a
French polish of shellac and oil is desired,
the turned work can be completely fin-
ished in the lathe. In following this meth-
od, you must be careful to see that ienons
are kept free of shellac to assure good glue
joints. If spraying equipment is available,
a satin-sheen, lacquer finish can be ap-
plied. Here the work is filled as before
and a eoat or two of lacquer san sealer
iz applied as in Fig. 5. Because of the light
body of a clear lacquer finish, it is impor-
tant that the pnres%e filled perfectly flush.
If upon close examination they are not
completely filled, apply a second coat of
filler. When the sealer coat is dry, it is
sanded lightly with 7-0 paper, then dusted
g gsprayed with several coats of
gl-::-ss lacquer, thinned 50 percent
with lacquer thinner. Undercoats
of gloss quer are preferred in
building up a good body, as they
contribute to a clearer finish. A
fairly good imitation of a hand-
rubbed finish is obtained by using a
flat lacquer as a final top coat.
dries with a soft, satin luster, re-
quiring no rubbing. “Orange peel”
texture in the finish, which results
when the gun is held too far from
the work, or when the air pressure
is too low, can be corrected to some
extent by spraving the final top
coat lightly with plain lacquer thin-
ner, This has been found effective
in leveling off the pebbled coat.

Annoved by having the ferrules of a set
of wood chisels become loose on the han-
dles, I corrected the trouble by peening or
notching the inner edges of the ferrules
with a cold chisel as indicated. Tiny prongs
or barbs formed by this procedure became
embedded in the wood when the handles
were forced into place to hold them se-
curely—G. E. Hendrickson, Argyle, Wis.

Window Streaks Located Easily

When washing windows it is a good idea
to dry them on the outside by stroking the
cloth up and down, and on the inside by
stroking the eloth horizontally. Then, if
there are any streaks you can tell at a
glance whether or not they are outside or
inside the window,

—Benj. Nielsen, Aurora, Nebr.
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Military Chessmen Maneuver on “War Map”
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HOW WAC 15 TURMED AMD CARVED

Chess “goes fo war” in the form
of a novel military set, which is
played in the usual way but en
a map “battlefield” with army
figures representing king, quean,
bishop, etc., of a regular sef. A
complete set folals 32 pieces.
One set of 16 is turned in wal-
nut ar other dark wood and a
duplicate set in a contrasting
wood, such os mtlpll:'. The gen-
eral, WAC ond chaplain are
carved as indicated ofter turn-
ing. The playing board consists
of o colored map glued to ply-
weod and covered with eelluloid
which is ruled off in squares and
painted with tronsparent colors
to produce a checkerboard

Sleet on Windshield Removed Quu:klv,,r With Anti-Freeze

When parked during a rain or sleet storm
at nearly freezing temperature, and you
find your windshield coated with ice, you
can remove it quickly to permit clear vision
by applying some anti-freeze solution of
the kind having an alechol base., This will
be convenient if you are using such anti-
freeze in your cooling system, since it is a
simple matter to dip a rag in the radiator
and then apply it to the ice. However, in
doing this, care must be taken to avoid
getting the solution on the finish of the ear,
as this may be attacked by the alcohol.

Q[Add water through the spout of a hot
teakettle instead of removing the cover
which may allow steam to burn your hand,
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Scraper to Bare Insulated Wire
Closes Like a Jackknife
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You'll find this scraper very handy for
removing insulation from wire, and it can
be carried in your pocket just like a jack-
knife. The two blades are broken from the
ends of an old hacksaw blade so that the
two holes ecan be used in pivoting them to a
handle. This is shaped from a small wood
block as indicated, the blades being piv-
oted in the handle with their toothed edges
facing so that good scraping edges are pro-
vided when the blades are opened to a
V-shape.—R. Eyrich, Milwaukee, Wis.

Chessmen Improved by Weights
Placed in Their Bases

An ordinary set of chessmen having
large bases can be improved by weighting
them with lead or linotype metal, the lat-
ter being available in small amounts from
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most print shops. To apply the weights,
first put each chessman into a well-padded
vise and bore into the base with a *a-in.
drill, being careful not to cut too deeply.
Mark the drill for depth with a narrow
strip of tape. To obtain uniform weight, all
the holes should be the same depth, and
they must be undereut to anchor the met-
al. This can be done with a tool shaped like
the one shown, The main thing about the
undercut is to have it square at the bot-
tom to avoid up-and-down play of the
metal. After melting the metal, pour it
into the holes and when it has hardened,
glue disks of leather or felt to the bottoms
of the chessmen. Kid from a lady's old
glove is excellent for the purpose. Before
gluing on the disks you may care to refin-
ish the men by polishing them with rotten-
stone and felt, repainting if necessary, and
then varnishing them.

—A. D. Pitney, Chicago.

Bottle of Charged Water Used
As Small Fire Extinguisher

e T : A bottle of
charged water,
such as is used for
mixing beverages,
provides an emer-
gency fire extin-
guisher if it is fit-
ted with a short
hose and nozzle,
You will find that
pressure inside
the bottle is suffi-
cient to throw a stream of water nearly
30 fi. The guart size bottle of water is suffi-
cient to extinguish most small blazes when
used properly.

Crayon Marks Confine Solder
To Sheet-Metal Seams

Beginners who
experience diffi-
culty in confining
solder to a narrow,
neat band when
making long
seams in sheet
metal, will find
that a grease-
crayon mark on
each side of the
seam will do the
trick. The solder will not flow beyond the
marks unless an excessive amount is used,
in which case it ean be removed easily, as
solder will not adhere to the metal under
the marks. By t.alging two crayons to-
gether, a line can be made on each side
of the seam in one operation.

i e T e L

CRAYDMS
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Elechrical Indicalor Blinks

WIND SPEED ../ DIRECTION

SHEET METAL OR _°
HARD-PRESSED mn}

L' RODS THREADED
INTO WoOD HUB

¥c.R.sHAFT —
TABPED

By Stanley Drazek

TH.'E‘. amateur weath- M)
erman, or an in-
structor of classes in
science and aeronau-
tics, watchers at local
observation posts and
others whose hobbies
or vocations require a
study of wind condi-
tions, will find this elec=
trical indicator helpful.
Although the anemom-
eter and weathervane
are located on the roof
of a building or other
raised support, diree-
tion and speed of the
wind are indicated by
lamps located conven- 2
iently inside a building, 2
Speed of the wind is determined
by eounting the flashes of a blink-
ing lamp, and the wind direction
is indicated on a panel in which
the letters N, E, S and W are jigsawed. A
lamp behind each letter lights up when-
ever the weathervane, which acts as a
switch to close the electrical circuit, points
in the direction designated by one of the
letters.

Although construction of the indicator
may seem difficult at first glance, it is quite
easy. Maturally, steel shafting is best for
the main standard and the arm supporting
the anemometer, and brass or copper is
best for the rest of the exposed parts, but
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if these are unavailable, substitute
materials can be used. For exam-
ple, the weathervane and letters
designating the directions can be

g tempered hard-pressed board, and
the small rods supporting the letters and
also the anemometer cups can be hardwood
dowels. Also, it is possible to use wood for
the standard and arm. If this is done, short
shafts must be inserted in their upper ends
to provide bearings. And, of course, the
short rotating shafts of the vane and ane-
mometer must be metal to withstand wear.
If regular spun-metal wind cups for the
anemometer are unavailable, the bowl
parts of large spoons will serve, but they
all must he of the same size and shape.
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Fig. 2 shows how the pointed shafts of
the anemometer and weathervane work in
the drilled ends of their standards to re-
duce friction to a minimum. Notice that
grooves near the lower ends of the shafts
serve as oil reservoirs, which make fre-
guent lubrication unnecessary. Reference
to the left-hand detail of Fig. 2 will show
vou how to construct the weathervane
brush assembly, which consists of four
brushes mounted on a wooden disk, the
Iatter being locked on the upper end of the
standard with a setscrew to permit adjust-
ment. The brushes are strips of spring
brass or copper clamped in the slotted ends
of serews turned up through the disk. The
brushes make contact with a single-seg-
ment commutator sweat-soldered to the
vane shaft. It is very important that the
segment width be equal exactly to one
guarter of the vane-shaft circumference,
and that the segment center be exactly in
line with the vane. In this way, when the
indicator is wired as in Fig. 1, only one
lamp will show on the indicator panel when
the vane points north, east, west or south,
as the commutator contacts only one brush.
But, if the vane points between two of these
direetions, the brush will contact two ad-
jacent brushes and two lamps will show.
For example, a northeast wind would cause
the north and east lamps to show. A sheet-
metal hood proteets the brush assembly.,

Construction of the anemometer mount-
ing and brush assembly are similar to that
for the vane, except that only one brush is
used, and the commutator consists of a
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pointed screw. One contact is made
for each revolution, thus eausing the
lamp to flash once for each revolution.
The easiest way of calibrating the ane-
mometer is to fasten it above the front
of a car and drive on a calm day,
counting the revolutions of the anemom-
eter at various speeds. This data is record-
ed on a scale, which is placed near the
indicator to aid in computing the wind
speed by anyone counting the flashes of
the lamp for 1 min. Eleciric current for
the indicator is supplied by a 6-8-volt
transformer, and Christmas-tree bulbs and
sockets are used for the lamps at the in-
dicating panel.

Handy Dispenser From Fruit Jar

Where small, measured amounts of ma-
terials, such as tea, coffee, soap flakes, etc.,
are to be poured from containers, this easy-
to-make dispenser will come in handy, as
all you have to do is tip it upside down to
pour out the pre-
determined
amount. A fruit
jar is used and the
lid is fitted with a
tube as shown, the
lower end of
which is provided
with a concave or
cupped piece of tin
of a size to hold
the desired
amount of materi-
al to be dispensed.
When the dispens-
er contains a material from which air
should be excluded, a cork can be inserted
in the end of the tube and a rubber can
be used under the jar lid.
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Improved Stopper for Ink Bottle

— Time lost in us-
ing both hands to
remove the stop-
per from a boitle
of drawing ink can
be saved by alter-
ing the stopper as
shown so that it
can be removed
with one hand. To
do this, remove
the cork portion of
the stopper and

% ' cement a lead disk
in its place. The surface of the disk must
be flat and smooth to make a good seal.

CEMEMTED

’__.r
RUBBER
DISK /

Jumper Wire Makes It Easy to Use
Long Thin Welding Rods

Long thin welding rods of the coated
type that have to be clamped in the torch
at one end often have a tendency to vibrate
and make it diffi-
cult to strike an
are. To avoid this
trouble, I use a
jumper wire
which is fastened
to the torch and to
the end of the rod
by means of bat-
tery clips. With
this arrangement,
the rod can be
gripped in the
torch close to the lower end and thus elim-
inate wvibration. The jumper is made either
of heavy insulated wire or from three or
four lengths of lamp cord having the ends
bared and soldered together to produce a
cable heavy enough to carry the required
current safely.

—Fred Pinkus, La Cresenta, Calil.

Valve Balls Cleaned in Bottle

Cleaning and
polishing of ball
bearings and brass
balls used in cer-
tain types of
valves can be done
easily by using a
bottle, This should
have a mouth
slightly smaller
than the diameter
of the bhall to be
cleaned. Fine valve-grinding compound is
applied around the edge of the bottle
mouth, after which the ball is rotated
against it with the palm of the hand.

BATTERY CLIP

LAMP CORD
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Rotating Offset Anchor Stake
Loosens It for Pulling

Steel stakes used to anchor power wind-
lasses and other heavy machines usually
must be driven into the ground so frmly
that they are difficult to remove without
some special pulling device. However, if
the stakes are offset near the top as shown,
they can be rotated to loosen them even in
the hardest ground, and thus facilitate
their removal.

Posthole Auger Cleaned Easily
On Portable Knocker

Having a number of postholes to dig in
clay soil, which was difficult to remove
from the auger, one farmer used a knocker
like the one shown. It is merely a disk from
an old disk harrow which is fitted with a
pipe tee and three nipples as indicated, the
pipe assembly being locked into the axle
hole of the disk with a pipe nut placed on
each side,
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T.&KING a subject close-up is the
secret of ereating attention-get-
ting photos and the best way to make
photos tell stories. Anything not es-
sential in a picture and which does
not tend to emphasize the theme, defi-
nitely detracts from the effectiveness
desired. Therefore the photographer
must avoid getting too much in a pie-
ture, a common fault of beginners.
Suppose you choose the subject
“Spring” for a photo, and you are
walking in the woods looking for a
picturesque curve in the path or for a
small brook reflecting the sun and the
trees. Having this in mind you are
apt to include too much in the picture.
So, instead of continuing with this
angle in mind, just step over to one
of the trees and look for a twig with
some buds, Then focus on this alone.
Be sure that the background does not
detract and try to keep it out of focus.
Snap the picture and you have your
shot of Spring. What is more repre-
sentative of it than buds appearing on
a tender twig? Photos of this type
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reveal details that the average
person has no time to deteet and
to obhserve,

If you love pets, you may have
taken numerous photos of them in
various poses — playing, stretch-
ing, yawning, jumping and per-
haps creeping up on prey. How-
ever, take a close-up as shown in
Fig. 1, and everybody will notice
the “soulful” eves, the fur and the
whiskers. Such a shot is one of
the easiest to get and one of the
best for effect. It is simply good
close-up photgraphy. Taking a
photo of the whole cat would
probably give the idea of “just an-
other allev cat” but a photo of the
face only avoids this impression.
In this case all rules of composi-
tion seem to be violated as hoth
halves are identical and there is

Althaugh repetition is semetimes vied
to emphasize, the countless spiren
bloems obove just convey the idea
of o profusely bleoming shrub—not
the idea of a flower. To emphasize
the latter, toke o closeup of one or
only @ fow blooms as in Figs. 3 and 5

no diagonal or S-curve:; yet the
effect obtained depends on the fact
that much has been eliminated.
Elimination of confusing masses
and lines from pictures brings the
observer to the point you want to
stress—and in many cases the only
point worth showing.

Figs, 3, 4 and 5 illusirate what
to do and what not to do in getting
photos of flowers. In Fig. 4, a spi-
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rea bush iz covered with blooms but not
one can be seen well enough to be appre-
ciated. Fig. 6 shows five roses each having
distinetive lines and masses, making it
possible for anyone to appreciate their
delicacy, More interesting and effective
however, is the close-up shown in Fig. 3,
where a single chrysanthemum is pietured
and only part of the flower is included.
Note how the radiating lines of lights and
shadows produee a pleasing effect.

Many other subjects offer possibilities
for close-up photos. Fig, 2 is a shot of a
2-in. chromium-plated horse mounted on
the edge of an ash tray. A piece of satin,
arranged in a fan shape was used as a
background. A single lamp was used to
illuminate the background and no light
was directed on the horse, However, the
latter was kept in sharp focus while the
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satin background was softened by being
kept out of focus. With the same piece of
satin you can produce draped effects such
as shown in Fig. B, merely by hanging the
cloth over the back of a chair. One light
for texture and shadows must be placed
fairly close, with a second light near the
camera to illuminate the cloth from the
other side and to lighten up the deep shad-
ows. Another novel experiment in close=
up photography is shown in Fig, 6. Here a
number of crackers were laid down like
the shingles on a roof. The lighting ar-
rangement was somewhat similar to that
used for Fig. 8.

Human skin offers possibilities. Although
seen constantly, every day, few people have
looked at it carefully under a magnifving
glass. Fig. 7 shows human skin enlarged
seven times actual size. A subject such as
this needs magnification to reveal the deli-
cate texture. A camera having a ground
glass and an extension bellows is needed
for this kind of photgraphy. With a bellows
extension twice the focal length of the lens,
you can photograph objects up to their ae-
tual size. For a double-size image you need
a triple extension, and for a triple size
image, a quadruple extension, ete. If your
large camera has a double extension, you
can fit it with the lens of a miniature cam=-
era or enlarger, which combination will
enable you to get pictures of many magni-

Threa examples of texture effects in clossups:
Fig. & shows erackers arranged in shingle foth=
ion while Fig. 7 shows a paich of human skin
saven fimes octual size. Soft, pleasing effect
of droped satin os in Fig. 8, is obtoined by
proper use of highlights and shadows

\!
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fications. Of course, there
will be a comparatively
dim image on the ground
glass because the light
has a longer distance to
travel inside the camera
and consequently the ex-
posure must be corre-
spondingly lengthened.
For taking a picture at
double extension so the
image is actual size, you
read the exposure meter,
assuming that vou are
using one, at two stops
smaller than for an infin=-
ity setting. For each fur-
ther magnification, you
double the exposure
again or read one full stop
smaller. For example, if
yvou have a 4 by 5-in.
camera equipped with a
2-in. lens taken from a
miniature camera, and
you are to take a picture
of some buttons four
times their actual size,
you may have a normal
exposure of 12 second at
stop f:11. However, due
to the long bellows exten-
sion, the effective opening
is five stops smaller—or
f:64, requiring an expo-
sure of 15& seconds. Sub-
sequent enlargement of
the resulting negative
will make possible pic-
tures of buttons more
than eleven times actual
gize, One New York fash-
jion house used a large
photo mural consisting of
just a few buttons.

Another example of
clogse-up photography is
shown in Fig. 9. To em-
phasize the idea of play-
ing chess, only a few chess
pieces and a hand were
included. From an angle
of composition, such a photo is much easier
to take than one which includes the play-
ers. In cases where you use a hand in a
setting such as in the chess photo, the mod-
el will be unahle to hold the hand in the
right position for any length of time, while
you are busy arranging the lights. There-
fore you should provide some kind of rest
for the arm, such as a couple of books,
where it will be out of camera range.

A still-life subjeet iz shown in Fig. 10.
It was arranged on the floor so that an
unduly high tripod was not needed for the
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Theme of Fig. 9 is "Chess Playing,” brought out strongly by closeup of few
pieces and hand moving queen. Photo including more pieces, background
ond players would distract attention ond involve composition problems

Still-life taken from above wos spot-lighted from side opposite camera to
produce shadows in front of cookies but the use of a fillin light below
camera kept thess shadows from being dense black

camera. A small spotlight was directed
downward from the opposite side and a
photoflood in a reflector served to light up
the shadows on the lower front portion of
the basket., The spotlight was equipped
with a photoflood bulb to aveid a sharp
spot of light. The fill-in lamp lighting the
front should be made weaker than the spot-
light by locating it farther from the subject
or by hanging one or two layers of tissue
paper on the reflector in front of the bulb.
The fill-in light also must be low enough
to prevent it throwing cross shadows.
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Finger Marks on Paper Avoided
By Using a Vacuum Cup

B PRINT PAPER

Unsightly finger marks will not get on
your photographic paper if you use a small
vacuum cup to lift it from the box and
place it in position for printing. For con-
venience, the vacuum cup is mounted on
a suitable handle. After the paper is in
place, a slight side motion of the hand will
release the cup.

Two Clocks Serve as a Timer
In the Photo Darkroom

If yvou use a
common clock in-
stead of an inter-
val timer in your
darkroom, it is un-
necessary to de-
pend on your
memory to remove
films from the de-
veloper. The end
of the developing
time can be indi-
cated beforehand
on a second clock by setting the hands
ahead. The second clock does not have to
be in running order. Any old timepiece
will do if the hands ean be turned.

—J. Modroch, Danbury, Conn.

Easter-Egg Dyes Tone Photos

Easter-egg dyes provide an inexpensive
and satisfactory method of toning photo-
graphic prints in different colors. The
strength of the solutions used for coloring
eggs usually is too strong for use as a
toner, and must be diluted considerably.
The diluted solutions will tone prints in
about 5 minutes. If the tablet form of dye
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is used, the tablet must be pulverized and
dissolved thoroughly or small particles
will cause spotting. The addition of vine-
gar, which is recommended for coloring
eggs, is not necessary for toning prints.
—John Karlovie, Chicago.

Pocket in Lid of Camera Case
Carries Lens Tissues

Lens tissues al-
ways will be
available if you
keep them in a
pocket in the lid of
your camera case.
The pocket can be
made of cloth,
Cellophane or pa-
per, fastened to the
inside of the lid
with strips of tape.

Still-Life Pictures Composed
With Cardboard Frame

Composition of still-life or other sub-
jects is simplified by using a cardboard
frame through
which to view the
subject before the
picture is taken.
Several frames are
cut in proportion
to the size of the
film used and the
size of the subject.
By holding differ-
ent frames in front
of the proposed
picture, you can
see just how much to take in without wast-
ing film for trial shots. The frames are
especially convenient for composing ar-
rangements of flowers and tabletop scenes.

. LEMS
OTEN TISSUES

PAPER MASK

Photos Easily Changed in Frame
When Held by Two Bow Sticks

To simplify
changing photos in
frames in his dis-
play case, one
photographer uses
thin strips of hick-
ory instead of nails
to hold the photos
in place. The
strips are cut a lit-
tle longer than the
inside width of the
frames so that
they will be bowed slightly when they are
inserted in the frames as indicated.

-~ B

HICKORY STRIPS
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" SHOP NOTES

By W. C. Lammey
N SEVERAL respects a grinding wheel

is much like a circular-saw blade. Un-
less the cirele of the saw teeth is concentrie
with the spindle and at right angles to it,
the blade will not do satisfactory work.
Essentially the same thing is true of a
grinding wheel. Fig. 2 shows two common
defects, due usually to wear and neglect,
which can cause continued grinding-wheel
trouble. You will notice that in neither case
can you remove the wheel from the spindle,
even after dressing, and replace it with
assurance that it will run true. In detail A,
the bushing is a loose fit on the spindle,
either worn unduly or damaged by rough
handling. Under this condition, the wheel
will be out of true concentrically, that is,
in relation to the spindle. Even though
such a wheel is dressed carefully, the grip
of the spindle flanges cannot be relied on
to hold it true, especially under heavy
stresses. In the second case, detail B, a
section of the blotter on one side has been
worn away. This throws the wheel out of
true laterally, or sideways, and any undue
tightening of the spindle nut in an effort
to correct the fault may result in pressures
which are dangerous in high-speed wheels.
New blotters are fairly easy to apply by
first scraping away all that remains of the
worn blotter as in Fig. 4. Then cut new
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GLUED TO
WHEEL

disks from blotter paper to the same internal and
external diameters as the originals and glue these
to the wheel with a C-clamp and a block as in Fig. 5.
Most any glue will serve. Although in an emer-
gency heavy paper or thin cardboard will do, blot-
ter paper is best. However, if available, it is better
to use the ready-cut blotters usually obtainable
from the manufacturer of the wheel.

Renewing a bushing is a somewhat more extend-
ed operation. Where time permits it is perhaps
advisable to return the wheel to the manufacturer
for this job. But where it is necessary to keep the
wheel in operation, one can, with care, do the work
in his own shop. Sometimes, if the lead bushing is
not worn too badly or distorted, it is possible to
keep a wheel in service simply by wrapping a single
thickness of suitable weight paper around the spin-
dle ag in Fig. 6. Where it iz neceszary to re-bush
the wheel, proceed to remove the old bushing as at
A and B in Fig. 11, first melting away the metal on
opposite sides and then removing the balance with
a sharp chisel. When doing this, care must be taken
not to chip or crack the wheel. After this has
been done, one can improvise a bushing chuck as
in Fig. 15, by using a square piece of hardwood, true
on both sides and somewhat larger each way than
the diameter of the wheel. Bore a hole at the exact
center of the bloek to take a bushing arbor, which
may be a short length of steel shafting. Generally
manufacturers recommend that the hole through
the wheel bushing be from 002 to 005 in. larger
than the diameter of the spindle as in Fig, 16, The
latter must be measured and the arbor made ac-
cordingly. The arbor also must be a snug fit in the
hole in the chuck, and must stand at right angles to
the surface. Fit three adjustable clamps on the
chuck as in Fig. 15. Place the wheel as shown and
center it. Coat the arbor with a thin film of heavy
grease, being sure that the grease is distributed.
evenly with no lumps or ridges at any point. Then
make a bushing “cleaner” from a small piece of
gheet metal to fit over the arbor as in Fig. 17. Ad-
jacent to the arbor hole drill another small hole in
the cleaner to serve as a pouring “sprue.” Inciden-
tally, it should be remembered that the proper grade
of lead for bushings of this kind is of a pronounced
grayish color when hot. Soft, thick lead, which is
unsuitable for wheel bushings, is of a greenish,
purple color when molten. Both lead and babbitt
are used to bush grinding wheels, lead being the
most common, although large cup wheels and
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coarse wheels subject
to heavy pressures of-
ten are bushed with
babbitt. After the
bushing has been
poured, wait a few sec-
onds for the lead to set,
then swing the cleaner
a guarter turn or so to
shear off any excess. Carefully remove the wheel
from the chuck and very gently drive out the arbor
with a wood mallet, taking the greatest care to
avoid distorting the bushing. Finally, to finish the
job, the bushing is trimmed and undercut with a
sharp chisel as in Fig. 18 so that no part of it projects
bevond the sides of the wheel, Fig, 19. If necessary
after this operation, disks of new blotting paper
should be put on the wheel. When replacing a
wheel on the spindle, it's very important to aveid
drawing the spindle nut too tight. A light pressure
on the wrench usually is sufficient as the nut tends
to tighten when the wheel is in use.

A careful operator can do much to prevent undue
wear on the wheel. Fig. 3 shows in somewhat ex-
aggerated form some of the common shapes a wheel
will wear into in a very short time unless some
effort is made to distribute the wear of continuous
grinding operations. Figs. 1, and 7 to 10 inclusive
suggest several practical ways of doing this. Awvoid
varving pressures and unduly heavy pressure.
When necessary to grind on the side of the wheel,
Fig. 8, shift alternately from one side of the wheel
to the other where practical. And when grinding
a part or tool that is less in width or diameter than
the thickness of the wheel, move the work across
its face, as in Fig. 9, or on both edges as in Fig. 10,
when grinding a V-groove and similar work.

Truing or dressing a wheel is simply another of
those “careful” operations. There are, in general,
three types of wheel dressers in use. Nearly every-
one is familiar with the first of these, which is
shown at A in Fig. 12, In use, this dresser generally
is placed on the tool rest as in Fig. 13, with the two

PR ) 002" TO 005" LARGER

SHEET-METAL
BUSHING
CIEA\NER

projections “hooked” over the edge of the rest. The latter is so adjusted that by
raising the handle of the dresser as in Fig. 14, the loose rollers are brought into con-
tact with the wheel face. In this way one has a fairly positive control over the pressure
applied. The second type, which is widely used but quite expensive, is the diamond
dresser shown at B. This consists of a small industrial diamond mounted in a han-
dled holder. Many skilled operators use this dresser freehand, but for average work
it is perhaps better to support it on the tool rest. When truing the face of the wheel
the diamond should contact the surface slightly below the horizontal centerline of the

JANUARY, 1944

125



UMNDERCUT
@ CORRECTLY BUSHED

IMCORRECTLY BUSHED

wheel. The third type of dresser, C, is
simply a coarse-grained abrasive “stick"
espocially made for the purpose by manu-
facturers of abrasives. Both these latter
dressers “eut” very fast and for this rea-
son they should be used with care.

Customer Selects Sunglasses Unaided From Show Window

In order to increase sales of sunglasses
without taking too much of his time wait-
ing for his customers to make their selec-
tions, one merchant stuck some of the
glasses to his show window as indieated.
These were placed inside the window and
were located at various heights so that it
was easy for anyone to look through them.
A photoflood lamp directed on artificial
snow inside the window, produced a bril-
liant reflection, thus enabling the customer
to pick glasses suitable to protect his eves
under any weather conditions,

Drill and Tap Stored in Base

Of Toolmaker’s Button Set

If you fit a sliding cover over the hollow
base of your toolmaker's button set, a stor-
age space will be provided for the tap and

drill used in mak-

ing holes for the
| button clamping
screws. Having
the correct size of
drill and tap at
hand with the set
will save the time
lost in looking for
them, and will
avoid the use of a
drill and tap of the
wrong size which
may damage the
clamping screws,
or make it neces-
sary to substitute
screws of different size. The bottom por-
tion of a tobaceo can will do for the cover.
One end is removed from the portion used
so that it can be slipped over the base, after
which the sides are bent over the base.
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Rack Made From Old Ring Gear

When a rack and pinion are needed for
a mechanical movement and no rack is
available, often ene can be made by
straightening an old ring gear of the type
used on the flywheel of a car motor. Of
course, a rack made in this way may not
be accurate and may not stand up under
hard use, but it will be satisfactory where
it is used for short periods of time, or where
the movement is slow. To straighten the
gear, heat it to a red heat and then care-
fully straighten it in a vise or by hammer-
ing, taking care not to misshape the teeth.
If there is a tendency for the teeth to close
when the gear is straightened, bring the
gear to a white heat and run the pinion
over the teeth, pressing it down firmly.
This action will tend to spread them to
mesh more correctly with the pinion teeth.
The pinion, of course, must have teeth of
the same shape and spacing as those on
the gear. As heating softens the gear, it
should be hardened by heating to a cherry
red and then plunging it into water,
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Electric Pig Brooder Increases Your Profits

il
100.WATT e
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EMDS ARE NOTCHED
LIKE THIS

Loss of little pigs within a few days after
farrowing can be reduced greatly by use
of an electric brooder such as this one,
which is recommended by the Rural Elee-
trification Administration, U. S. Dept. of
Agriculture, Besides protecting the pigs
against chilling, the brooder also reduces
the chances of the sow crushing them.
Used in any weathertight building that
otherwise is suitable, the brooder produces
a steady, reliable heat. Naturally, heat re-
guirements will vary with outside temper-
atures, but in general a 100 to 150-watt
bulb will be sufficient. Experience has
shown that it is best to place the sow in
the brooder building a day or two before
farrowing, and to operate the brooder for
several hours before the pigs arrive. In

most cases, it is necessary to keep the pigs
inside the brooder for several hours after
arrival to be sure that they will be warm
and dry. After this period, they will have
to be put in by hand until they learn to go
voluntarily. Ordinarily, the heat should
be kept on for ten days, not including the
time before the arrival of the pigs. The tri-
angular brooder fits into one corner of the
building and can be made from scrap
boards. Insulating board is ideal for the
top. The lamp and its reflector fit over a
screened opening in the top, and are
lugged into an electrical outlet in the
uilding, using a heavily insulated cord of
sufficient size to carry the current. For sake
of safety, the brooder should be bolted to
the building walls, or otherwise secured.

Life of Timing Chain Prulunged bv Improved Lubrication

On some truck motors where the timing
chains failed prematurely it was found that
the only source of lubrication was by
means of vapors rising from the erankease.
To provide better lubrication, a line was
run from the clean-oil side of the oil filter
to the top side of the timing chain case as
indicated, a hole being drilled in the upper
part of the case and then tapped to take a
fitting to which the line was attached. In
this way, filtered oil performed a lubricat-
ing function on its way back to the crank-
case and thereby corrected a very aggra-
vating problem.

—Jack A. Nelson, Des Moines, Ta.
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Yardstick Level Aids Sign Painter
In Layout Work on Window

.
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Used either in a wvertical or horizontal
position, this improvised level has been
very helpful in my work as a sign painter,
especially in getting layout work square
on surfaces such as large windows and
signs. Two glass levels, a piece of sheet
metal and a yardstick or other straight-
edge are required. After bending the met-
al to provide a sleeve with a snug, sliding
fit on the yardstick, small prongs are cut
in the metal and bent over the levels o
hold them in place. It may be necessary to
solder down the prong tips to hold the lev-
els tightly., But before doing this, the ac-
curacy of the entire assemhbly should be
checked with a long carpenter’s lavel.

—C. B. Wing, Jr., St. Ignace, Mich,

Handle to Carry Electric Motor
Improvised From Heavy Wire

On farms and other places where one
motor is used on several different jobs, the
Rural Electrification News suggests using
a carrying handle improvise

from two

128

lengths of heavy insulated wire and a piece
of pipe or hose as shown. Both lengths of
wire are doubled, then run through the
pipe or hose and the ends slipped under the
bolts that attach the ends of the housing.

Finger Holes in Large Letter Files
For Easy Removal From Shelf

Difficulty of re-
moving large,
book-shaped files
from a shelf, espe-
cially a high one,
can be overcome
by cutting a cou-
ple of finger holes
in the edge of the
file as indicated.
The holes enable
vou to get a good
grip with the fingers for pulling a file from
between others on the shelf,

Rolling Eggs in Incubator Trays
Prevented by Wooden Blocks

Although incu-
bator trays may be
filled with eggs so
they can't roll
about when first
placed in the ma-
chine, the fertility
test later will
eliminate enough
to leave many va-
cant spaces in the
trays. To avoid

e e having the eggs
roll and break after this time, wads of pa-
per often are used to keep the eggs close
together. A better method is to use wooden
follower blocks. These have finger holes
drilled in the centers for easy lifting, and
each one has a small nail at each corner
1o engage the meshes of the wire tray bot-
toms to keep the blocks in place,

Handy Way to Display Books
To h{;nld books peyr s
conveniently for aAmcie
his window dis-
play, one store
owner uses metal
book ends, the
vertical parts of
which are bent at
115_"1 l?fmglt': of I::hout SHEEF one
egrees, In use -
the bEII"lt. ortion of i
the metal is slipped between the back cov=
er and pages, thus holding the bock at a
convenient angle for reading the title.
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Magnetic Base Supports Dial-Type Test Indicator

BRASS SCREW TAPPED, 14 =20
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With a magnetic base like this one at=
tached to a dial indicator, any flat spot on
a machine tool, either horizontal or verti=-
cal, provides a suitable surface to set it for
convenience' in testing work in a planer,
lathe, grinder, ete. It is improvised at small
cost from an old radio loudspeaker of the
type having a permanent field magnet,
which iz removed by taking the assembly
apart and breaking the spot welds holding

T ,\'},-_-_ {._'-E:: -:':_ e

%s” cow- RN

the lower plate to the chassis. Before re-
assembling, this plate should be surface-
ground so that good contact is had wher-
ever it is placed. The space around the
magnet core is filled with a brass bushing,
after which a hole is tapped in the top to
take a rod supporting the indicator. When
not in use, the device should be set on an
iron surface to preserve its magnetism,
—Peter W. Mueller, St. Louis, Mo.

Beam Compass Doubles as Trammel to Ink or Scribe Metal

Circles of practically any size
can be drawn in pencil, inked or
seribed on metal with this combi-
nation beam compass and trammel
by simply interchanging the pen-
cil with a draftsman's ruling pen
or a center punch. Its capacity is
limited only by the length of the
rod, which is threaded at the end
for coupling extensions. A fuller
ball provides a neat knob to pro-
tect the threads. If the handle of
the ruling pen is too small to fit the
pencil holder, it can be wrapped
with a few turns of adhesive tape.
—Arthur Trauffer, Davenport, Ia.
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Hinged Ledge on Cashier’s Desk
Serves as Coin Stop

Sloping-top desks that often are used by
cashiers in banks and offices, can be im-
proved for this purpose by hinging a small
ledge to the lower edge Then, when count-
ing and packaging coins, the ledge can be
turned over the edge of the desk to pre-
vent coins from rolling onto the foor.
When not in use, the ledge hangs down
out of the way.

Show CardsDried inPocket Comb

To hold a num-
ber of small show
cards for drying,
one artist inserts
them between the
teeth of a pocket
comb, which is
tacked to the back
board of his work
table. The teeth
of the comb keep
the cards spaced so they do not touch, and
make them easy to remove.

Tumbler With Beeswax in Bottom
Substitutes for Carboy Stopper

After misplac-
ing the stopper for
an acid carboy,
one workman
made a good sub-
stitute by putting
alittle melted
beeswax in the
bottom of a glass
tumhbler, which
then was inverted
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SHOW CARDS

ACID CARBOY.Y —

over the mouth of the carboy. The soft
beeswax made a good seal between the
tumbler and ecarboy. Also, it was found
that the substitute stopper saved time
when used on other acid bottles that had
to be opened frequently during working
hours as only one hand was required to
remove the tumbler, whereas both were
needed to rernove the regular stopper,

Extra Hook Holds Double Doors
To Operate as One Unit

If it sometimes
is desirable to
have double bharn
doors open or
close as a unit, this
can be accom-
plished by attach-
ing an extra hook
and staple to the
inside of the doors
as shown. The
hook should be at=
tached to the lower door so that it will drop
down out of the way when not in use.

Spring-Hinged Cover of Oil Cup
Opened by Notched Oilcan Spout

Instead of using
both hands to open
and fill oil cups of
the type that have
spring-hinged
covers, cut away
part of the oilean
spout at the end as
indicated. This
will enable you to
raise the cover b
pushmg the spout end under it, in wlucf;
position oil will run from the spout into
the cup without changing the position of
the oilcan.

Flexible Steel Rule Partly Opened
Is Easy to Remove From Pocket

In order to have
his flexible steel
rule instantly at
hand and easy to
remove from his
pocket, one car-
penter pulls out
the end for a dis-
tance of several
inches from the
case. In this position, the end nf the rule
is inserted into the rule pocket of his over-
alls where it is carried safely with the case
projecting for easy removal

TiP CUT
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Three Kinks That Help Bicycle Delivery Boys

Boys who make store
deliveries on bicycles fit-
ted with large baskets
will find that these kinks
enahle them to do their
work more eacgily. The
problem of carrying bot-
tled goods or merchandise
that is erushed easily is
golved by fitting canvas
bags or pockets to the
ends of the basket as
shown in detail A. Where
several small deliveries
are made at one irip,
three or four light wood
boxes made to fit inside
the basket as shown in
detail B will hold the in-
dividual orders. When
several orders are placed
in the basket, a remov-
able basket as in C pro-
vides a tray for carrying
the orders into homes,

RDP.IE HAMDLES

CANVAS BAGS FOR

WOODEN BOXES WITH

BOTTLES

Buttresses Protect Frames of Loading Doors at Warehouse

Damage to the sill and frames of a load-
ing door, which was caused by trucks
backing into it, was avoided at the ware-
house of a storage company by the use of
concrete buttresses. These were made on
each side of the doorway and projected a
foot or so above the sill as indicated, to as-
sure contact with truck bodies of various
heights. Heavy sheet metal was used to
sheath the frame on its inner surfaces and
ghove the buttresses. This arrangement
not only improved the appearance of the
doorway, but also reduced maintenance
cogt to a minimum. If desired, a conerete
step can be provided between the but-
tresses for entrance to the door. A piece of
heavy plate metal bridges the space be-
tween the door sill and the truck.

Angle Iron on Bench Edge Is Handy for Shearing Heavy Sheet Metal

If you have to cut a large piece of sheet
metal that is too heavy for regular hand
shears, try the following method: Just
screw a length of angle iron, such as an
old bed rail, to one edge of your bench.
Then use the iron as a shearing edge in
combination with a wide shearing chizel as
shown. Place the work on the bench with
the shearing guide line at the edge of the
angle iron and elamp the work in place
with a board or wood strip screwed to the
bench top.
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By H. J. Chamberland

GEARS play a highly important role in
many products where it is necessary
to transmit power from one part to another
within a limited space, especially in the
case of machine tools. With this in view,
any machine-shop worker should know
something about gears and the nomencla-
ture involved, inasmuch as he may be put
to working in connection with their pro-
duction, and certainly will have occasion
at some time or other to make use of them.
However, in this article, which covers the
subject of gears only in an elementary way,
most information relating to gear design
will be omitted.

Common types of gears: Depending up-
on requirements, gears are made in various
types and sizes. Their success or failure,
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and also their length of service, depend to
a great extent on the material from which
they are made and the heat treatment giv-
en, while their efficiency of operation is
governed largely by the accuracy of the
tooth form. Spur gears, shown in the head-
ing and also in Figs. 1, 3 and 12, are the
most common in use, Their teeth are cut
straight across, parallel to the axis of the
blank disk from which they are machined.
The diameter of the bore of a gear must
be checked with considerable accuracy, for
which purpose vernier calipers are used as
shown in Fig. 1. Other types of gears are
known as helical (or spiral), herringbone,
bevel and miter (a 45° bevel gear) and
worm gears, which are shown in the head-
ing. The smaller gear of a pair is called
a pinion; a gear at the source of power is
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referred to as a driving gear or a driver,
while one to which power is transmitted
from the driver is called a driven or fol-
lower gear. A “train” of gears consists of
several arranged in any combination, as for
instance a train of gears found in a screw-
cutting lathe as in Fig. 2.

Gears versus frictional wheels: If two
disks or wheels are held so that their cir-
cumferences contact each other as shown
in detail A of Fig. 4, a rotation of one will
cause the other to rotate, provided the frie-
tion between the two is sufficient. Obvi=
cusly, some power can be transmitted in
this way but where it iz necessary to trans-
mit considerable power, friction alone be-
tween the surfaces is undependable, as
there may be slippage. This inefficiency is
basieally the reason for having gears, which
are simply disks or wheels to which teeth
are added so that intermeshing gears can
rotate without slippage, power being trans-
mitted by the teeth. ¥You will note from

JANUARY, 1944

TR il




details B and C of Fig. 4 just how gears
having the same diameter as the dL;is in
detail A, are evolved. A number of equal-
size, semicircular portions are cut out equi-
distantly on the circumference of the disks,
after wﬂich the cut-out pieces are joined
to the disks on the intervening spaces or
“lands” along the circumference, to form
teeth. Note that in the transformation from
disks to gears, the center-to-center dis-
tance has remained the same, but that the
outside diameter of the gears is greater
than the diameter of the disks,

Pitch circle and pitch diameter: When
referring to the size of gears, as in machine-
design wings, it is not the outside di-
ameter which is meant, nor the inside or
“root” diameter along the bottom of the
teeth, but the diameter at the approximate
center of the teeth—in other words, the
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diameter of the disks in detail A of Fig. 4.
This is known specifically as the “pitch
diameter,” while the circumference of the
disk becomes the “pitch circle” of the gear.
Fig. 6 shows the three diameters of a gear
and the relating cireles, while Fig. 7 gives
gear symbols. _
Diametral pitch: With the me of
pitch diameter and pitch circle establi
it is easy to understand what is meant by
“diametral pitch,” a term designating the
tooth size of a gear. It is not an actual di-
mension but it is the ratio between the
number of teeth on the gear and its pitch
diameter in inches, Thus, a 4 diametral
pitch gear has four times as many teeth as
it has inches of pitch diameter. If the latter
were 12 in., there would be 48 teeth on the
gear. In other words diametral pitch is the
number of teeaﬂ;dpu inch of pitch diam-
eter. Spacing size of the teeth can be
determined readily from this information.

ACTUAL
SIZE

FROM SET OF
B-DIAMETRAL
PITCH

GEAR

Ma. of cutter Amount of festh cut

1 From 135 teath

2 o 55 toath 1o 134 teath
h # a5 W uoEq oW
4 u g5 W Aigp W
5 w gy m W g5 W
ﬁ i 1? L [ m. Mo
7 - g4 owoys s
8 #. 3% & 8

1 (9)
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(10}—HOW GEARS ARE SIZED

TO FIND DIAMETRAL PITCH (P)
when number of teeth and outside
diameter are known. Add 2 to
number of testh and divide by
outside diameter. Example: 40
teath and 10% in. diameter: 40
plus 2 divided by 102 in. equals
4, Ans, 4 diametral pitch.

TO FIMD CIRCULAR PITCH (P9
when diometral pitch is known.
Divide 3.1416 by diametral pitch.
Example: 4 diametral pitch:
3.1415 divided by 4 equals 7854
in. Ans. 7854 cir. pitch.

TO FIND MUMBER OF TEETH (M)
when outside diameter and diam-
etral pitch are known. Multiply
outside diometer by diometral
pitch ond subtract 2. Exomple:
10% diameter and 4 diametral
pitch: 10% in. multiplied by 4 and
minus 2 equals 40. Ans. 40 teeth.

TO FIND OUTSIDE DIAMETER (D)
when number of testh and diom-
etral pitch are known. Add 2 to
number of teeth and divide by
diametral pitch. Example: 40
teeth and 4 diametral pitech: 40
plus 2 divided by 4 equals 10
Ans. 10% in. outside dia.

TO FIND PITCH DIAMETER (D)
when number of testh and diam-
etral pitch are known, Divide
number of teeth by diametral
pitch. Example: 40 teeth ond 4
diametral pitch: 40 divided by 4
equals 10. Ans. 10 in. pitch dia.

TO FIND CLEARAMCE (f)

when diometral pitch is known.
Divide 1.57 by diometral pitch.
Example: 4 diametral piteh: 1.57
divided by 4 equals .392 in. Ans.
392 elearance.

TS FIND FULL DEPTH OF TOOTH
{working depth plus clearonce)
when diometral pitch is known.
Divide 2.157 by diametral pitch.
Example: & diametral pitch: 2.157
divided by & equals .3595 in.
Ans, 3595 full depth of tooth.

TO FIND THICKMESS OF TOOTH
AT PITCH LIME ()

when circular pitch is known, Di-
vide circulor pitch by 2. Exam.-
ple: 1.047 circular pitch; 1.047 di-
vided by 2 equals .523 in. Ans.
523 thickness of tooth,
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Circular pitch: On large gears, the tooth size may be
designated by the term “circular pitech.” This is the
distance between the centers of two adjacent teeth
measured on the pitch circle as indicated by B in Fig. 5.
To translate this into equivalent diametral pitch, you
divide 3.1416 by the circular pitch. Or, if you desire to
know the circular pitch when only the diametral pitch
is given, you simply divide 3.1416 by the diametral pitch.
For examples, refer to Fig. 10. The number of teeth on
the circumference of a gear is largely determined by
the amount of power that must be transmitted from one
gear to another, and the strength of the gear teeth them-
selves, The angle at which the gear teeth press against
teeth of a mating gear or rack is called the pressure
angle as indicated in Fig. 8. In gear-cutting practice,
pressure angles of 1415 and 20 degrees are commonly
used. For calculating the size of gears, there are eight
important formulas and examples listed in Fig. 10.
These can be applied without much knowledge of math-
ematics, However, to go deeper into gearing such as
computing helical, bevel, worm gears, as well as the
more complicated types, one must expect to deal in
geometrical terms.

Gear-cutting sets: If the teeth of all gears had to be
cut with separate cutters, a considerable and prohibi-
tive investment for cutters would be required. Hence,
for the sake of economy and simplification, a system is
in practice whereby sets of cutters, each comprising
eight cutters for each pitch, will handle all problems.
Fig. 9 shows the comparative increase in radius between
a No. 5 and a No. 8 cutter of the 8-diametral pitch set.
The tooth form of a cutter of a set remains fixed and
this cutter will produce the precisely correct tooth form
only on a gear of certain diameter and number of teeth.
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Each cutter of a set is designed to be per-
fectly correct for the lowest number of
teeth in the range it covers. For example,
a No. 2 cutter, which cuts from 55 to 134
teeth, has the correct curve for 55 teeth, so
the more teeth this cutter has to cut the
more rounded will be the teeth of the gear
because the length of the bearing on each
tooth decreases as the number of teeth in-
creases. Naturally, gears cut according to
this procedure cannot be expected to op-
erate as smoothly as they would when hav-
ing their individual or theoretical curve.
Gear-cutting procedures: Gear teeth are
cut by milling, hobbing and shaping. Hob-
bing, a specialized form of milling and gear
shaping, is done in a machine having no
connection to a conventional shaper. The
operation is similar to a milling operation
and small gear cutters are often cut in
gangs as shown in Fig. 11 by completing
each flute with a single eut. Larger gears
usually are made by cutting them singly,
using a roughing or stocking cutter first,
detail A of Fig. 14, and then a regular fin-
ish cutter as shown in detail C. The effect
of the roughing cutter is shown in detail B.
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The grooved teeth of this cutter have a
chip-breaking action, which permits faster
and cleaner cutting with very little stock
remaining for finishing. When cutting gears
of large size, both cutters may be operated
in a gang as shown in detail D, in which
case the cutters do their work simultane-
ously and at a marked saving in time.

The hobbing method of gear ecutting
shown in Fig. 16 is continuous rather than
intermittent as with a plain cutter, which
requires indexing for each tooth. The eut-
ting tool is a hob, which resembles a worm
gear except that it has cutting teeth and
produces equally spaced teeth on a cylin-
drical surface. The hob and the gear blank
revolve at correct relative speeds by means
of gearing, the hob advancing uniformly to
cut teeth with the eorrect pitch.

The most productive me&od of gear cut-
ting is by shaping, as in Fig. 12. A gear
sha uses a cutting tool which is essen-
tially a hardened gear with its teeth prop-
erly relieved. When starting to cut a gear,
the cutter is first fed down against the edge
of the blank to proper depth, after which
it reciprocates at a speed of about 300
strokes per minute while both gear blank
and cutter revolve and the teeth on the
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blank are cut in one rotation of the
blank. However, often two cuts are
taken for extremely precise tooth
forms. This method is efficient, as one
cutter of any pitch will cut any num-
ber of teeth of that pitch, whereas a
formed cutter will cut but a limited
number of teeth,

As shown in Fig. 13, teeth in gear
racks are often produced in regular
shapers and even planers with a tool
bit formed accordingly. This proce-
dure is rather slow, as each tooth
must be cut separately, but the
procedure is practical to duplicate a
broken or worn part. In quantities,
racks are cut as shown in Fig. 15.
The herringbone gear being cut by
the shaping method in Fig. 17 actu-
ally comprises two helical gears with
teeth angles in opposite directions.
Such a gear is often made in two
parts with a milling cutter or end
mill, but can be cut also by shaping. Heli-
cal (or spiral) and herringbone gears are
used extensively to transmit heavy loads
with extreme quietness, as for example in
autos. Except for somewhat more involved
computation of tooth form, these gears can
be machined as easily as spur gears.

A bevel gear has its teeth cut on an an-
gular face to transmit power to shafts set
at an angle to each other, When both shafts
are at an angle of 45 degrees, the gears are
known as miter gears. In this the teeth are
usually straight but they also can be cut
spirally for increased strength and driving
power plus smooth operation. The cutting
of bevel gears involves a different problem
than other types due to the difference in
diameter at both ends of the gear blank.
The diametral pitch of bevel gears is that
of the larger end of the teeth but the pitch
gradually changes toward the smaller end.
Due to this change in piteh, bevel gears
can be cut accurately only by shaping if
quantity is involved. However, for quality,
the teeth can be milled to their greatest
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extent and the small ends finished by filing
them to produce their shape as nearly cor-
rect as posssible. This latter course re-
quires extreme care since the maximum
bearing point of those gears should be at
the sma'lfend.

Worm gearing is also somewhat different
than other forms of gearing. As shown in
Fig. 16, it consists of a screw and worm
wheel, the latter being somewhat similar
to a helical gear with its face conecaved to
match the form of the screw thread. When
a hobbing machine is not available, worm
wheels may be cut by milling. In this case
the procedure is to set the milling machine.
table at the proper angle, after which the
operator proceeds to rough the teeth with
a cutter of predetermined diameter by re-
peatedly indexing and feeding the wheel
against the cutter vertically. Then the cor-
rect tooth form is produced as in Fig. 18,
with a hob fitted to an arbor and the as-
sembly revolving freely between centers
with tie teeth of the hob meshing with the
rough teeth of the wheel. In this case how=
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ever a machine of the
vertical boring mill type.
was used. Fig. 16 is a reg-
ular hobbing machine
setup and the depth of
tooth is shown being
checked with a gear-
tooth vernier. The worm
wheel also, shown in Fig.
18 presents no form cut-
ting difficulties. The
screw form can be pro-
duced in this or in another
type of milling machine
with a hob or plain-
formed cutter, in a hob-
bing machine, in a spe-
cially tooled gear shaper
or in a lathe.

Notched Hinge on Drill Press
Prevents Work From Turning

l DRILL-PRESS TABLE

A eonvenient stop to help prevent work
from turning on a drill press is provided
by welding a small butt hinge to the front
side of the table. The upper half of the
hinge is notched and is left free to swing
up or down out of the way as necessary.

Addressograph Plates Identified
By Different Colors of Paint

Business firms us addressograph met-
al name plates for addressing mail will find
the following method of identifying them
a space and money saver, especially when
there are many separate mailing lists of
customers for different purposes. With this
method, it is unnecessary to have two or
more plates for one customer whose name
may appear on more than one list, because
the plates for all lists are kept in one large

138

alphabetical file. Then, whenever certain
lists are desired, the plates marked with
the color identifying this list are withdrawn
and used. To apply the identifying color,
simply take out all the plates in one list,
line them up and paint a colored stripe
about 14 in. wide across the top edges so
that a little color is left on the edge of each
plate. When the plates are replaced in the
large file this list can be found easily by
locking for the band of identifyving color.
Each list is marked with a different color.

—David 0. Munroe, Chicago.

Iron Cleats on Truck Tailboard
Raise Crates for Easy Sliding
The difficulty of inserting the hands, or
the beak of a hand-truck, under a heavy
crate in a truck for unloading may be over-

come by bolting curved strips of flat iron
to the inside of the hoard as shown. The

crate may be slid onto these and at the
same time be elevated to the desired height.

ARCHED

FLAT- IFI.DH-
CLEATS
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WH[LE revolving turret heads
usually are considered pro-
duetion tools, the particular turret
pictured in Fig. 1 will be found
handy for general lathe work.
When provided with stub boring
bars, it will handle almost all jobs
of internal boring or threading. If
fitted with a three-jaw chuck or
Morse-taper adapter in one of the
tool holes, the turret provides a
means of drilling or reaming from
the lathe earriage where a power
feed seems desirable. Start the
construction by making the base.
As shown in the drawing, Fig. 2,
the base and ecentral stem are
turned in one piece. Next, the in-
dexing element, which consists of
a Mu-in. steel ball and a 1§ by 1a-
in. spring, is set into the base as
indicated, to engage recesses in the
tool block as shown in Fig. 3. Then
the tool block is turned and is
bored in the center for a snug ro-
tating fit around the stem of the
base. Put a sharp-pointed pin in
the index hole and rotate the tool
block to scribe a line on the bot-
tom. On this line, index and drill
the four recesses to take the index
ball. Use a standard 3§-in. holt
for locking the as-
sembly in the lathe
compound, welding

or pinning the bolt to y
a square piece of /
metal, to fit the T-slot ¢
in the compound.
Finish all the rest of
the construction ex-
cept drilling the holes
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1&" SPRING
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IN TOOL |
BLOCK
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in the tool block. These holes are
drilled with the turret head fitted
to the lathe compound. The base
of the turret should be rotated so
that the first hole drilled comes
between any two of the index re=-
cesses, The indexing element then
sets the position of the three re-
maining holes, the drill working
from the headstock as shown in
Fig. 4. Take great care in drilling
the tool holes., Tool holes of 5 in.
in diameter are recommended, as
this size takes the smaller sizes of
standard turret accessory tools,
which you may want to purchase
or make. Tools with smaller
shanks or with Morse-taper
shanks can be held in bushings or
taper-shank adapters, which you
can make up as oceasion requires.
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Handle Between Legs of Sawhorse
Makes It Easy to Carry

PIPE OR
DoWEL ROD

fF

Anyone who has oceasion to carry a saw-
horse to and from work that is located
at some distance from the shop, or who
has to carry a sawhorse about on jobs
that cover considerable area, will find that
a handle like the one shown makes the job
easier. The handle consists of a length of
dowel or small pipe fastened into holes
drilled in the leg braces.

Extension for a Paper Trimmer
Doubles Its Capacity

One workman who often had to use a
paper trimmer on work that was consider-
ably longer than the trimmer board, made
an extension for the board like the one
shown. This arrangement permitted the

| counTeasum
HINGES

CUTTING
BOARD

measuring and trimming of the long work
without excessive loss of time. If the trim-
mer is supported on short legs or a stand-
ard, they will have to be removed or simi-
lar supports provided for the extension.

en not in use, the extension, which is
hinged to the end of the trimmer board, can
be folded under it out of the way.

Glass Jug Holds Display Card
For Self-Service on Counter

One merchant
was able to save
time for his clerks
by providing self-
service for items
attached to dis-
play cards. The
cards of merchan-
dise were taped
around glass jugs
as indicated and
set on the counter.
A few coins
dropped inside the jugs suggested to the
customer that he could serve himself.

Stepped Spreader Holds Tire Open
While ]nstalhng Blowout Patch

Mechanics who
have considerable
tire repairing to
do will find this
simple spreader
handy for keeping
a tire spread while
inspecting it or
while installing a
blowout patch.
The spreader is
stepped so that it
can be used on a wide range of tire widths,
and is made from a 1%-in. wood block.

Spring Stop in Drill Press Table
Prevents Work From Turning

This simple
spring stop will
help keep work
from turning on a
drill-press table,
and can be pushed
down and to one
side out of the
way when not
needed. The stop
consists of a short
length of clock spring carrying a bolt at one
end, which projects through a hole in the
drill table. The other end of the spring is
bolted to the underside of the table.
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Television Receiver Units

LTHOUGH about twice the size of or-

dinary console receiver units, the mod-
ern television chassis and power supply is
not as large or as complicated as the av-
erage radio student and experimenter
thought they would be, considering that
they are designed for both sight and sound
reception.

The RCA model TREK-120 television
chassis shown in the photo provides com-
plete sound and picture (Pix.) channels for
5 bands, as follows: 44-50 MC, 50-56 MC,
66-72 MC, 78-84 MC, and 84-90 megacycles.
The overall “video” or picture
band width is 4 megacycles.

ing is interlaced, pro-
ducing 30 frames, or complete
pictures of 441 lines each, 30
times a second.

Delivering 7,300 volts d.c.
for the eathode-ray receiving
tube anode, and other neces-
sary operating wvoltages, the
separate power supply unit is
connected to the television
chassis by means of heavy

TELEVISION. |
CHASSIE J

well insulated eables.
This power unit meas-
ures 15 by 131 by 10 in.
overall; the television
chassis base is 16 in.
wide, 17 in. long and 454
in, high. No tubes are
shown in these units
which have been avail-
ahl'}enii: ragiu training
scho and experimen-
tal labdratories.

HOR, HOLD EF:M TUNING COMTRAST . The television chassis
VERRHORSY - iy, E ST layout, showing all tube
[l types and their location,

appears in Fig. 1, with

15T, DET, TRANS. ASSDM the exception of the type
D osC. mrm -= 1803-P4 twelve-inch
@ @ ._'!'.'! 15T, Fix.oF. television tube which is
mounted separately; the

ﬂn‘ um ﬂ ﬂ TRAS. A3SEA power supply unit em-

ploys one 5U4G and one

@-—mmm 2V3G tube. Although
there seems to be a mul-
Jawoewir  tiplicity of controls,
many of them only re-

P
A, 20,3005 T3 ny of them only

= quire an initial setting,
VERT, L, —v= [@]“ﬁi}g? ﬁfh\@ @ IMPAL after which all tuning

mﬁ“ oo ® (Bt gt and soumd s done
£ OET, - ;

®
@';%’
s

HEIGHT —= =] with the comparatively
VIAL.GOT. | few controls located at
the front. The television
tube may be mounted
for direct viewing or the
image may be reflected
by a n:urrur

VERT, CEMT,~+—{]

FIG.I
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By Lawrence B. Robbins

MGST radio students and exper-
imenters have a variety of odds
and ends of useful parts for making
experimental hookups, and often
fill in the gaps with noneritical ma-
terials that are available from radio
mail order supply houses. The new-
comer in radio who does not have
a stock of parts but does possess a
good pair of headphones, can just
about start from serateh with either
of the two simple crystal sets to be

deseribed. ;
Although some of the material for
these receivers was salvaged from
an old discarded broadcast receiver,
practical duplicates of the coils,
condensers and crystals can be
made from scrap materials as de-
tailed in Figs. 2, 3, 4, 6 and 8. The
schematic circuit diagram for set
No. 1, shown in photo A, appears in
Fig. 1. This set employs variometer
tuning, thus doing away with the
usual variable condenser. The va-
riometer is merely a continuous
winding distributed on two card-
board coil forms, the smaller of
which will turn on an axis inside
the larger. This unit may be wound
with any small size enamel-, cot-
=mgT ton- or silk-covered wire as de-
w_ tailed in Fig. 2 and assembled as
& prey fii ] shown in Fig. 5. The wire can be
LR 1G.- P salvaged from an old filter choke or
VARIOMETER FOR Yreiate | %oetectac audio transformer, but preferably of
SET NO.J REAR VIEW i ==,  slightly larger size if available; any-
COPPER FOIL  wiax PAPER OR thing from about No. 24 to 32 may
< MICA DIELECTRIC  he used. However, the leads from

m-PJ‘I'I'- ‘}'{‘ F| .
CLIF AND | gl WEETERT) the stator to the rotor sections of
ﬂ'."l"ﬁj.ﬁ.L = [ g D » P=PLATE
. —"\3: p-—a—.—P 1" D=DIELECTRIC .
i e ——— “u,
ETATOR S
SECTION R

ARRARGEHMENT AMD WUMBER OF
PLATES IN BUILDING A 00N MFD.
COMDENSER [TWO IN PARALLEL REQ)

(=
ROTOR SECT. 7 (TWOISTURN | -
{OWOUND CLoCKWISE)  COILS INSERIES| \. ENS OF PLATES PINCHED)

-~ TOGETHER AMND SOLDERED
THIN BRASS
bisk "B
SDLDERED
WIRE  HoLE
-
TUBE BASE mmm&b = — :
TENSION_/ CEROM o =
sc WO0D BASE ZX5X6 KHOB CRYSTAL

T Fic.4
G. fie.5 RECEIVER NO.I
142 POPULAR MECHANICS

i 'CREET;I—L =




the variometer must be flexible and long
enough to permit 360 degree rotation. The
rotor shaft may be extended through both
sides of the stator coil form for simpler
construction. Please note that the rotor coil
is wound in the opposite direcfion from the
stator coil. Both eoils are close=-wound and
the separation between the divided wind-
ings is about 14 inch.

The 002 mfd. fixed condenser shown is
a single standard unit. If the homemade
variety detailed in Fig. 3 is used, two of the
completed units are assembled and con-
nected in parallel to give approximately
the same capacity. Copper foil can be ob-
tained from reflecting insulating sheets
available from building supply firms. These
sheets of foil are mounted on heavy paper
which is stripped off and cut to size with a
gafety razor blade, Alternate the foil plates
and waxed paper dielectric, assemble as
shown and tape each completed unit with
“Seotch” tape. Mounted galena erystals
and Fahnestock spring clips, are available
from “dime"” stores or mail order firms;
suitable clips often can be salvaged from
old dry batteries. The crystal may be used
with an adjustable “catwhisker” or it may
be mounted as a fixed ervstal detector as-
sembled in a 4-prong tube socket, with
crystal holder spot-soldered to metal disk
“B" and sealed with melted wax, as de-
tailed in Fig. 4. This assembly permits use
with a 4-prong tube socket as illustrated in
Fig. 5; and most commercial fixed crystals
may be used in the same socket.

Both sets are assembled on well shel-
lacked baseboards of the same dimensions,
Set No. 2, shown in photo B, uses but one
coil form, see Fig. 8, wound with the same
size wire; the other parts are the same as
in set No. 1 with the exception that a
“book-type” homemade tuning condenser
iz employed, and may be connected either
as shown in Fig. T or Fig. 9. All construc-
tion details are clearly given in Figs. 6 and
9. If sheet mica is not available for the
center dielectric sheet, thin insulating fiber
sheet may be used. As the knob is turned
the upper plate is pulled away from the
lower to vary the capacity and tune the
receiver, Detailed material list R-321 is
available to student beginners from Popu-
lar Mechanics radic department without
charge, if desired.

Under ordinary conditions, with a good
long and high outdoor antenna, and a
ground connection on a nearby cold water
pipe, the receiving range lies within a ra-
dius of 25 miles or more, for either set. Best
distant reception is obtained at night.
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#ulpfl RADIO SUGGESTIONS
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valts,

(3] Prongs removed fram an [,'““ BASE
old tube base moke excel- 1 [ 5
lent test-lead tip connectors

{A) Troublesome kinking
headphone cords con be
kept in perfect working er-
der by means of a “non-
kinking"* plastie device,
commanly used on tele-
phone cords, as illustrated
in the photos and sketch.
A short length i3 twisted
across the point where the
cords divide. Some army
and novy operators use an
additional length extend-
ing dewn to the phone
plug. (B) An old octal tube
socket mokes o good com-
men ground ferminal when
wired as shown. When re-
maodeling old sets, er using
eld chossis bases for new
circuits, an extra socket
is vsvally avoiloble for
this one-point greund vsed
in best wiring proctice

{C) This compact and lightweight 4 in. portable elac-
tric drill has o plastic grip handle, field cose and gear
case. Designed for cooler operation in het weather
and in close quarters, it is cloimed to permit faster
wark. (D) Filament voltage tester for students to test
socket circuit connections to prevent fube burnowts
coused by incorrect A aond B voltage wiring. The 10c
pilot light may burn out but expensive hard-te-get
tubes are saved

(E}) Miniature oil-filled tubular-type metal-cosed fixed condenser
now used as alterncte for the scarce flat mica type. They ore
cloimed te meet all standard specifications for paper dielectric
condensers previously used as mica replacements and are sup-
plied in capacities fram .001 te .01 mfd. rated from 300 to 8O0
(F} Stand-off insulater for antenna lead-in, mode from
an ordinary porcelain tube insulater and a piecs of stiff wire

= mumzn WIREL

{H) Speaker is
converted 1o a
micraphone
for sound de-
tecting wunit;
has a built-in
amplifier
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* A sweet running car is music to the
ears. It means the motor is operating
efficiently; that it will last for a long, long
fime. That's mighty important these days
when a breakdown may leave you
without a car, indefinitely.

It's simple to keep your motor running
sweetl when you waich it carefully and

i

T

-
W
-
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* TS A
PRIVILEGE
To BUY
WAR BOWDS

get it to your motor service man— before
it goes sour.

At the first sign of ring failure, have
him install a set of Hastings Steel-Vent
piston rings. They stop oil-pumping,
check cylinder wear, and restore gasoline
economy.

HASTINGCS MANUFACTURING COMPANY, HASTINGS, MICH.
Hastings Mig. of Canada, Ltd., Toroate

Toupl o o Suyoiy
Grtth v cyllne wntll
PISTON RINGS
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Dear Bill:
I'm the guy up front

This is the outfit for an old
oycle fan! I thought I knew
motoroyecles, but the Army's
teaching me plenty!l

I'm riding an Indian -- as
usual. What a machinel! Our op-
erations course is plenty tough
but Indian's got the puts to
take it == and for easy handl-
ing and safety, give me Indian
any day!

Incidentally, Indian's got
some swell new improvements.
It'1]1 be a really great machine
to ride when this war's over.
Regards to the gang:

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
% % TO BUY AN INDIAN LATER % %
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Uncle Sam’s Tom Thumb Navy
{Continued from page 43)

with the bow striking the conerete wall.
That would disintegrate a paraffin model.

The test equipment consists of five basins
—long, narrow canals—with towing car-
riages and dynamometers. The largest is
963 feet long, 51 feet wide, 22 feet deep.
Accurate to thousandths of an inch, the
carriage rail actually follows the curvature
of the earth so there is no variation from
end to end in gravity pull, Other basins are
especially for tugboats and river craft, high
speed motorboats, naval flying boats and
the like, In one, turning tests are made in
the dark, with lights hung on the model's
bow and stern and a movie camera record-
ing the performance. Air resistance of a
ship’s superstructure can be tested by
towing the model upside down.

Three-fourths of the work today is se-
cret. In the model shop, woodworkers are
carving forms for antisubmarine warfare,
submarine targets, minesweeping devices.
The cargo ships hatching in yards through-
out the nation were incubated from Car-
derock's wooden models. Here a foreign
destroyer is being scaled in a 30-foot mod-
el, big enough for tests that will find its
weaknesses in detail There a standard
warship will try out a new superstructure.
And here is a new speedboat offered by a
famous American designer, its hull shape
suggesting that it may challenge the speed
of Navy aircraft. In one workshop girls
are building recognition models to teach
our sailors and fliers to identify ships at a
distance by a split-second glance.

The fighting Navy America is swiftly
building to sweep the seven seas clean of
Axis craft got its auspicious start in pine
models cruising the vaulted indoor canals
of Carderock.

The Red Metal of War

(Continued from page 73)

made in brazing alloys by the General
Electriec Company. These alloys reguire
high temperatures for joining metals. One
type of brazing alloy, widely used before
the war, was composed mainly of copper,
the remainder being silver and phosphorus.
Now alloys with copper content as low as
16 percent are in general use. A typical
alloy consists of 50 percent silver, 16 per-
cent zine, 18 percent cadmium and only
16 percent

Plastice of one type or another are
being used for mc?ﬂsrnducts as tubing (a
principal copper product), flashlight cases,

{Continued to page 148)
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HERE’S YOU IN A SUB

Like to take a good crack ata German or Jap warship
—personally? Then look at the illustration below.

There's a place for you there —right inside a
1. 5. sub.

OfF course you can’t be there actually and physi-
cally. But you are represented,

The bonds you bought paid for that periscope.

The goods you conserved, the scrap and fats
you saved, helped to release I}Iut torpedo to do its
deadly work,

Your blood may save the lives of members of
this very crew,

You can make this sub, or any other fighting unil,
more effeciive. Buy more Bonds. .. — conserve and

There's only ona flag
we're prouder ﬂf.f

Makers of Precision Photographie and Optical Instruments  +

JANUARY, 1944

save ... give blood..._ the more you do, the
EOONET }'uu"ll cn 'o]! the nicher, flllll:l‘ life that's
coming for us all when this war is over.

For example: Are you a camera enthusiast?
Universal promises finer-than-ever cameras easily
within your means, new thrills in picture-making
rhanﬁs to new feats of engineering achieved in

furnishing the Army, Navy, Marines and United
Nations with fine precision optical equipment.
And other manufacturers, in other fields, arc
burstingwith similar promises for theirafter-Victory
products, eager to bring them to you soon,
But first, let’s all take our places in that sub—
today!

[fuversar [amera [rearanon

NEW YORK = CHICAGD = HOLLYWOOD
Peacatime Manufacturers of Cindmaster, Mercury, Corsalr Camaras
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“| NO MATTER HOW OFTEN YOU SMOKE IT
IT'S CUSHION

.'...__.._ '\-\.- ..

HANDKERCHIEF TEST PROVES VITAL ZONE

NO GOO CAN PASS
HESSON GUARD

HESSON GUARD
W MILANO $l

UNIQUE GIFT ITEM
15 EXPERIMENTAL LENSES
Plus 50 PAGE Idea Booklet to Help You. ..

Set 602-H
Only

m P Y $250

27 W. Clinton Avenus, P, 0. Audubon, Now Jorsey  Postpaid

o

e =i} I
Your Watch with 2 Broken Is Useless

Exposed to Damage from Glass and Dust.
PROTECT YOUR WATCH—Avoid costly re-
pairs—Gotoany jeweler—ask foraG-SFLEXO
CRYSTAL 1005 BREAK-PROOF—Any size
—Any shape. Can be ftied while you wait.
Migrs.of military water-proof watches,gauges,
insteuments now wse (-5 FLEXO made of
GOV'T APPROVED PLASTICS. Same mate-
rials are used for all G-5 FLEXO CRYSTALS.
GERMANOW-5IMON MACHINE COMPANY, Rochester, M. Y.
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jewelry, pumps, household utensils; and a
long list of other common items.

Is all the now precious copper shot away
in bullets lost forever? By no means, ac-
cording to B. B, Caddle, secretary of the
Copper and Brass Research Association,
who reports that a great amount of brass
cartridge cases and artillery shells are be-
ing reclaimed and shipped back to the
United States for remelting.

That copper has come to be regarded as
the newest precious metal is the result of a
situation that seems paradoxiecal, yet is
easily explained. America has the greatest
reserve of copper ore in the world, pro-
duces half the world's output, and has ten
times the amount owned by Germany. But
there is a copper ghortage. -

If that appears in the light of the unbe-
lievable, however, Mr. Caddle explains:

“This year the United States’ production
of ammunition alone will require more
copper than was consumed for all purposes
during 1929, and that does not include the
requirements of copper for Army and Navy
planes and a multitude of other purposes.”

And 1929 was a booming industrial vear.

Plant Magic

{Continued froam poge 37)

similar results. It is always scientific to
grow a number of untreated seeds or plants
in a “control” plot so that you can compare
treated and untreated plants,

The alternative method is to use the col-
chicine-lanolin paste for local application
to plants that are already growing. Smear
a small amount of paste on the plant’s stalk
with a toothpick. Or apply it to the grow-
ing tips or to one branch. Shortly the part
that has been treated will begin to swell
A treated branch grows larger and faster
than deo the others. Save the seeds from this
plant to learn what changes are caused in
the next generation,

Roots will sprout from the stalk at the
point where paste is applied. This is the
experiment in which you may then remove
the plant from the soil and rebury it wrong
end up. The roots produced by the col-
chicine will grow in the earth,

Acenaphthene, available at druggists, is
a nonpoisonous substance that has similar
though less pronounced results, Bury a
few erystals of it near a plant. A small
amount of powdered sulfanilamide dis-
solved in water often imparts disease re-
sistance to future generations.

One field in which chemicals and hor-
mones have vast possibilities is in aceli-
matizing plants so that they will flourish
(Continued to page 150)
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. « « a1 source of endless

pleasure, pride and profit

Here is a gift to quicken the heart of any man or
woman, hn}r or girl who loves to make things. It is
America’s greatest collection of homecraft “know-
how." in various combinations, to suit any
enthusiast and any gift budget — pointing the way
Emm with Power Tools f “..
A complete library on tools and

operations. Close o 50 pages, more
than 200 illustrations in qch book.

. How o get extra speed, accuracy,
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. Every project, every idea has been worked out
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books is low. Your gifts of Delta-Craft books will
be l:um]e& tpaid with cards bearing your name.
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/ II a weldier’s sleeping bag

Sweight ond bulk must be reduced to the very mini
mum withewt seerificing warmth ond comfort. When

your sperting goods dealer shows you the after-war
Ta-Pat-Coa you'll see how completely it fills these
requirements for our fighting forces. And of course
you'll immediately want to add one of these lighter,
warmaer, more compact sleeping bagy to your out.
door sports Iqlrplllﬂ"

THE AMERICAN PAD AMD TEXTILE CﬂH!;lN"I"
GREENFIELD, OHIG

In peace and is war the leading mansfacturer of
Sleeping Bogs and Life-Sove Equipment

CUSTOM BUILT
for the FUTURE

® When iha last
wafik o hew H
tniaelal,  0F
eREinenring

shot is flred, vou'll
COMP 'I.‘-"'\--"-I. nEw
4 !Il I's  Wwarllme

I'Iu-w;r*-'] :I“

"J Soarlet, Lir.lﬂ!-r. Yollow
'.- mnd lh-"l inches neross,
1 at

i, b l1||-.l.-'n |._'.I

Burpes's Seed El“llni Fraa-=Flowiers mnid
Vegetoblea for yvour Vietory Garden,
W. ﬂ.TI.EE BURPEE Bﬂ :

PHILADELPHIA 32, PA. or ELINTUH 10WA

EPAGES

GLUE

[EPAGE'S MODEL AEROPLANE GLUE
[EPAGES LIQUID SOLDER

oL /AT WM,&HJ

in new climates, as in introdueing tropical
lants into areas where heavy frosts oceur.
d Cooper, a member of the Plant
Culture League in California, has been
able to harden coffee plants, cinchona
plants from which quinine is extracted,
papaya trees, and other foreign specimens
s0 that they flourish under conditions that
usually kill or stunt them.

Tests conducted at the Oklahoma Ex-
periment Station, Stillwater, Okla., to learn
the effect of syntﬁetm hormones on domes-
tic crops produced the following results:
838 pounds of cotton per acre against 581
pounds per acre, 42 bushels of corn per
acre against 28 bushels, double prodiiction
of cowpeas, an additional ton of alfalfa per
acre, and 16 tons of beets per acre as com-
pared to 5.6 tons per acre in an untreated
check plot. The techniques used dincluded
seed treatment, spraying and dusting.

Seedless-fruits-are created by applying
growth chemicals to the flowers. Tomato
and egg plant respond particularly well.
The hormone replaces natural pollen in de-
veloping the fruit, and produees tomatoes
that are seedless and mild in flavor.

Every day, new ways by which the new
substances can help agriculture are being
found. For instance, with ‘synthetic hor-
mones it is not necessary fo fertilize fields
as heavily as in the past. The hormones
enable the plants to make better use of
smaller quantities of fertilizer. Synthetic
hormones may prove to be the agricultural
discovery of the century.

Grasshoppers With Teeth

{Cantinued from poge 79)

sguadrons, and groups serving under a

~wing commander in each of the 48 states.

Little by little the original restrictions
grounding all private planes were lifted.

The early days were difficult, but with
characteristic American’ ingenuity the
original C; A. P. members carried gn. That
they have done a job is evidénced by the
fact that thesCivil Afr Patrol is now an
auxiliary of the Army Air Farces,

Members of the Civil Air Patrol wear
regulation army uniforms with the insignia
of the C, A. P, a three-bladed red propeller
in a white triangle mounted on a blue circle
with the letters TU. 8.

Military courtesy is one of the first bits of
training fhe new recruit receives. How to
wear the uniform, how and whom to zalute,
and how to conduct oneself in a military
manner is of prime importance, Ground
work in aireraft maintenance, interior
guard duty, communications, navigation,

(Continued to page 152)
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Smoothing

Rough Edges of
PLASTICS, WOOD
and METAL

with a SANDING STICK and JACOBS CHUCK

Most of the interior cuts made with a scroll, jig,
of fret saw require sanding or smoothing to remove
irregularities. Round and half-round files and sand-
ing sticks have been used by hand for this work,
but the hand method is slow and tedious. Using
a sanding stick, as illustrared, speeds up this work
immeasurably and improves the qualicy.

Sanding sticks are easily made up in any shop.
With the drill press supplying the power, both
hands are free to guide the work.

To Get The Most Out of Your Drill Press
or Lathe - get this New Book

The operation outlined briefly here iz one of
nineteen covered in detail in our new booklet just
off the press. Printed in color and containing 49
illustrations, it shows how the set-ups are made,
illustrates the tools used, and in some instances tells
you how to make the tools themselves., If you have
a workshop you will want the valuable ideas this
book contains, If you are planning a shop of your
own for after-the-war, you will want the booklet
now to help you plan,

WORLD'S LARGEST PRODUCERS OF DRILL CH'I.PCI{S.1

Jazahs Mig. Ca,

112 Inesbs Road, Hartferd 1, Conn.
Please sand me the booklet |menedistely,
| am enelosing 10¢ to cover handling mnd
mailing eosts.
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~meteorology, military drill, and use of

small arms are also in the training program,
A false notion that exists is that by join-
ing the C. A. P. a person will be taught to
fly. This is not true. Nor does service in
the C. A. P. exempt anyone from the draft,
Actually, it has made many more accept-
able for military service. No salaries are
paid though an allowance of eight dollars
a day for expenses is provided for pilots
on active duty. Planes are paid for by the
hour when flying government missions.

Ships range in size from the Cub on up.
Nothing under 90 horsepower can be used
on coastal patrol. Horsepower, however,
is no guarantee against trouble. Pilot Dan
Meyver and Observer Billet of Detroit
learned this the hard way on patrol. Unable
to make land, they pancaked into the sea
near a tanker. Despite the skill with which
the erash landing was made, their plane
ripped open and sank almost instantly, but
the crew of the tanker quickly brought
them aboard. Another C. A. P. patrol plane
with engine trouble was just agle to make
the beach of an island inhabited by wild
boars. Although there was no meat short-
age, there was a water shortage. Containers
dropped from the air by fellow pilots broke
open and spilled the precious water. Final-
ly, another pilot dropped a cake of ice to the
marcooned men, Days later they were able
to take off in their repaired plane.

In coastal planes too small to carry a life
raft, an anti-barracuda bag is provided.
It is made of canvas and secured to a large
inner tube. The theory is that the unlucky
pilot who is forced down at sea can seek
refuge by standing in this bag so that bar-
racuda and other fish will have less oppor-
tunity to nibble on him. Standard equip-
ment includes these bags, a knife, and life
jacket, It was only through unwitting Ger-
man co=-operation that one group of pilots
was able to make sea flights some time ago.
Theg were grounded until eight life jack-
ets floated up on the beach with eight Ger-
man corpses. Patrol started at once.

Two C. A, P. pilots recently were award-
ed t{m J;rl;my Air Me%ai;}ﬁr grmder&t H.oos& :
evelt. ese men, harp, Jr., an
Edmond Edwards, both of Delaware, were
on coastal patrol when they observed a fel-
lIow C. A, P. pilot who had been foreed
down in heavy seas. With their own am-
phibian craft partially disabled by the
landing, these two men rescued the pilot
and taxied through dirty weather for five
hours until picked up by the coast guard.

Whether on a mission of merey or in a
death battle with a submarine, the C. A. P.
is in there fighting. That's why the little
planes are called “grasshoppers with teeth,”

POPULAR MECHANICS



Ingenious New

Technical Methods

Presented in the hope that they will
prove interesting and useful fo you.

Hard Steels Cut by Heat Generated
by Super High Saw Speeds

Ordinary band-saws, whenoperated atunbelievable
high speeds up to 12,000 feet per minute, cut through
hard steels and alloys by heat generated from the
friction of the saw against the metal to be cut. The
cutting effect is more that of burning through the
metal than actual cutting. The heat generated is Proof of obility of new methed
sufficient to melt or burn out the metal in the saw cut te cut hard materials is demon-
but not enough to draw the temper on the sides. stratonk. by sseior Sutthng v e

The hardness of either saw or metal to be cut is of
little importance. Thin metal sheets are cut like paper,
and plates up to one inch in thickness can be cut at
speeds of ten inches per minute.

We hope this has proved interesting and useful to
you, just as Wrigley's Spearmint Gum is proving
useful to millions of people working everywhere for

Victory.
You can get complete information
abont this method from Bell Aircraft The temper of curve cul section
Corproration, Buffalo, New Yark, shown obove is unul'l'u‘lld.x i
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RED-ITCHY SKIN?

watch out—it's often

ECZEMA

Home
Treatment
Promptly
Relieves
Torture!

First applications of wunﬁ&rful soothing
medicated lguid Zemo—a Doctor's for-
mula—quickly relieve the intense itching
burning of Eczema, Psoriasis and similar
annoying skin and secalp irritations due
to external cause, Zemo also aids healing.
Amazingly successful for over 35 years!
Apply anytime — 't ghow on skin.
First trial of clean, stainless liguid Zemo
convinees! 3 different sizes. Buy Exh-a

Strength Zemo for stub-

WHEM YoOu HU"I’ I'LA.!-HLIEI'IT BATTERIES ASK Fﬂﬂ

“EVEREADY"’ FRESH DATED BATTERIES

The word *'Eveready’’ |s the registered trade-mark of Rathonal Carboa Co., Ine.

=——
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earn as much as
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fnctories, eto.
file them g0 much faster
and better with a Foley.
==mnks np to £2 or 83 an hoor.
gircular saws can be flled. No eye-strain, no experience necded
with the FOLEY AUTOMATIC 5AW FILER.

All hand snws, alen hand and

shows how o sfart
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ta come bater, Mo special poorily application
requl red=delivery guaranteed. Semd ocoupon
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FOLEY MANUFACTURING CO. |

116-4 Foley Bidg., Minneapolis 13, Minn,
Please send FREE PLAN on saw fillng
busineas,

Nawma

Address,
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Winged Lightning
(Centinued from page 59)

back” rides. The P-38 is a single seater but
there is eramped room for a student behind
the pilot's seat, on the shelf that holds the
radio sets. On such a flight the instructor
shows the student what to do when an en-
gine is shot out, how he can trim the ship
with the control tabs and handle it like a
single-engine plane,

A P-38 pilot is not only a flier but a one-
man army by himself. He may use more
ammunition in a day than an infantry sel-
dier may use during the whole war. Four
S0-caliber machine guns and a 20-mm.
cannon project from the nose of his ship.
Under his wing he can earry a couple of
demolition bombs as well as a cluster of
anti-personnel fragmentation bombs. This
armament equips him to attack enemy
bombers or fighters, defend friendly bomb-
ers, or come right down to the ground and
bomb and gun enemy installations.

There’s one thing that puzzles a new pi-
lot—his guns carry ammunition enough for
only half a minute’s shooting. But he soon
learns that this ammunition is enough for
a long fight. Because of his speed and the
speed of enemy aireraft he ean rarely keep
a target in his gunsight for more than a
fraction of a second at a time. He fires in
short bursts. Some pilots have shot down
half a dozen Japs on a single flight,

They Don’t Stay Sunk
(Continued from page E7)

reasons: First, a single battleship-size float-
ing drydock wouldn't go through the Pan-
ama Canal, and, second, it would be too
easily lost. If one ﬂuaﬁng section is sunk,
the others can continue to their destination.

Although American vards are turning
out more ships than all the remainder of the
world combined, even this production
wouldn't supply the world’s theaters of war
without efficient repair zervice, Rear Ad-
miral Emory 5. Land, chaiman of the Mari-
time Commission, told workers at the Todd
Erie Basin Dry Docks, Inc.,, in presenting
the commission’s “M" flag.

He disclosed then that those workers
alone had repaired 540 ships within one
vear's time and that one-million-plus tons
of shipping have been rebuilt!

The skill of the shipwright is an ancient
one in America. The first ocean-going craft,
the Virginia, was built on the Maine coast
in 1607, years before the Mavflower ar-
rived. The skill that made the American
flag familiar in every world port has proved
itself in the nation's hour of peril,
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Mumtenanca
and Repair
Suggestions to
Pwlcmg Tool Life

No.14 .. ... . PICKING THE
PROPER TOOL FOR THE JOB

Next to knowing how to use tools, it is imilmrlant to
know which particular tool of a type to use fora given
job or operation. With this in mind the next few issues

ai'TGlﬂ NOTES will cover this subject graphically.

Where wire must be cut off close to a wall or other
flat purface from which it protrudes, use CRESCENT
END CUTTING NEPPEﬂS. They make possible an
almost flush cut because they are designed for that
purpose, EI.EI'B[.II.E“ cul[m;g concrete form wires,

When you must wark around obstructions or into

tight, out of the way corners where fingers cannot
reach, use CRESC L{T CURVED NEEDLE NOSE
PLIERS. They're designed to provide a good grip
on small objects, Example: assembling radio sets,

The broad, flat, long jaws of CRESCENT'S DUCK
BILL PLIERS not only provide l:xcrllcn rippi
power on flat surfaces, but will "reach in™ and "work
where clearance is extremely limited. Example:
straightening and spacing metal fins,

CRESCENT SLIP-JOINT PLIERS are a general-
purpose tool, |1-11'HTIE exeellent gripping power over
a wide capacity range because of their adjustable

i’j,m Ideal for holdi ing or turn aﬂg round pieces.
mple: loosening a “frozen” adjustment screw.
MAIL THE COUPON FOR FREE REPRINTS
This is No. 14, in Crescent’s TOOL NOTES Series.
These informative advertisements providing practical
information for nsers of hand tools, are available
either ]]m.nf:hrd to fit a standard 3-ring binder or

El.'lii.ﬂ.h {DT ]-1‘“]1""-'“- I‘rl}nrd B'I:Id. classroom mae,
Coupon request will receive prompt attention.

CRESCENT TOOL COMPANY, JAMESTOWN, N. Y.

LGCA
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Please send your "Tool Notes™ Series
[ for Bulleting ] for 3-ring binder

Crescent Tool Co., Jomestown, M. Y.

Neamn

Address

City.

Semte

155



u'rn.rrr
'I‘M'E

- Mt

BETWEEN YOU
and THE COLD

Hew pliahle plastic stops
leaks, saves fusl. Weather-
sirips windows, doors, bose-
boards—caoulks casements;
makes packing, goskets.
Easy to apply. Unrolls like
ribbon. Just press into place
and it stoys put. Does not
crack, chip, dry out or shrink.
About 80 ft. fo a roll. At
stores; or §1.25 prepaid $1.40

STOPS THAT DRIP

west of Rockies),
Send for Circular
A sure cure for condensation drip from
tanks, pipes, walls. ceilings, ele. Apply

L N
noJ up
I with brush, trowel or spray. Al stores or

8180 for 1 gal. prepoid ($2.10 west of Hockies) Free

Circular.
J. W. MORTELL C€O., 522 Burch 5., KMANMKAKEE, ILL.

—Makes wood eawing
fast and easy. Caneot
enough wood to pay for
itaelf guickly. Easily

it
i \'J Y moved while attached. Big
P LOW heavy blade. FREE dotails,
_.J W/ OTTAWA MFG.CO.
PRICE Bl wia7 oak Awe., Ottawa, Kans.

l‘orl.ilihtcr Ileuw Work. BO- zun =
nmperes, Complete PLANS 300 =-es -
Bend today and we'll :lTH:]udu FREE , _'Qu .
oor Big NEW Coinlog. a .'__

LEJAY MANUFACTURING CO.
1347 Leday Bidg., Minneepais, Minn.

gmm for Any Job- Anpuhore

ONAN GASCLINE DRIVEN ELECTRIC
provide electricity in lﬂmhﬂnl
where it is not otherwise ovail-

able. and for emergency stondby

. service. ﬁuumdl of units are
a winning job in the war.

utts,

B, i 180, o 38 000 i

wolts. D.C. & bto 4000 wvolts. Also
dual A.C. and D.C. cutpul msdels

Deinils glaslly furmichad.

. W. ONAN & SONS

1089 Rovalsion Ave, Minneapolis, Minn.
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How Japan Will Be Defeated

{Continved from page 25)

sufficient supplies to keep China in the war.,

The northern route via the Aleutians is
a long haul, and the Japanese have only
recently evacuated Kiska Island, putting
us in full control of the area. The tentauve
bombing raids made on Paramushiro, Ja-
pan’s most northern base in the Kurile
chain of islands, may be preliminary to an
attack in foree. It would be possible to
work down the Kuriles and eventually be
in position to launch attacks on the main
Japanese islands. This method would have
the advantage of utilizing the shortest line
of communication between the United
States and any Japanese objective, but the
Japanese Navy would have to be reckoned
with. Too much confidence should not be
placed in the use of Siberian bases. The
matter of supplying them with gas, oil,
bombs, and other material is difficult. Per-
haps it was for a similar reason that the
raid on the Ploesti oil fields was made from
Egypt rather than a Russian base which
would have cut some 700 miles from the
2,400 miles that had to be flown.

The difficulty of jumping from island to
island has been demonstrated in the Guad-
aleanal and Munda campaigns. We were.
inexperienced in combat, and for a time
had difficulty in putting supplies into
Guadaleanal, but there was no such alibi
for Munda where it required more than a
month for a vastly superior foree to knock
out some 5,000 Japanese.

What can be expected when we tackle
Rabaul or Truk where the Japanese have
had ample time to develop strong defenses,
and can be depended on to offer strenuous
resistance? Such a campaign can be suc-
cessfully waged, but the time and effort
necessary can be put to better use. An out
and out attack on the Philippines will re-
sult in a major campaign that will ravish
the archipelago from end to end.

A war of attrition has been underway
since the beginning of the war with-bene-
ficial results. Japan has lost more than
500 ships of various categories, over 200
being merchant vessels, Most of its carrier
strength has been sunk or severely dam-
aged. Several battleships, more than 40
cruisers, and destroyers by the dozen have
gone down. In the Solomons since June 30
of this year 6 or 7 cruisers and 15 to 17 de-
stroyers were accounted for. This toll is
telling. In place of cargo ships the Japanese
have now begun to use small barges where
there is danger of attack.

Reports have been circulated that a

{Continuved ta page 158)
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ABOUT WHAT BATTERY 70 BUY 7

GET THE BATTERY

It's easy to decide what battery
to buy. Be guided by the ex-
perts who select batteries for
the world’s toughest transpor-
tation jobs. A million-mile
frans-ocean tlg.’u;.g record has
just been established by a Pan-
American Clipper egquipped
with Aunto-Lite batteries.
Auto-Lites, too, are fied
for service with our fighting

Tolepo, 1 AUTO-LITE BATTERY CORPORATION

EXPERTS CHOOSE

forces wherever dependable
power counts.

Gasoline rationing demands
better performance than ever
of your battery. Get the longer
life . the extra power you
need. Make your next battery
an Auto-Lite—specified as orig-
inal equipment by leading
automotive engineers,

OHIO

Manufacturing Planis or: Wagara Falls, indianapolis, Aamts, Oakiand, Okiabema City, Terontn

“Miltan-Mile"
Clipper uses
Auto- Lits Bat-
Reries for all
[tz gcean-span-
ping Mights.

AUTD-LITE

maonk

AUTO-LIFE

BUY WAR BONDS

AUITO-LITEBATTERIES
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Making only Chica “&? Mounted Wheels and

small Grinding eels — maintaining the
highest quality—shipping orders promptly —
This is our Job, our Battlefield.

With full WPB approval, we stopped making all large
sizes and fived our sights on whee Fe ? in diameter and
under.

We worked around the clock, 24 hours a day, and ina
short time were able tofill orderson time—And, our cen=
tral location cuts time in transit. AD
Today, there is no waiting. With o5, WES

the m:.'-nNaw E at our mast=

head, we are going full speed %

ahead. -u.‘l“'

Handee Tool of 1001 Uses and “M.,'.s

Hi-Power Grinders are still avail- e

able to all who have priorities. [ 5,!"‘ L
Sand for Free Catalog LT e

CHICAGO WHEEL & MFG. co. | *

108 S. ABERDEEM STREET, CHICAGO T, ILLINDIS

Huﬁﬂt\eﬂﬂ- GII h'iBI'l'_ﬁ(!iﬁ ARRr  Foug
Eporismen, workere in lumber yards,
warchouses, stock rooms, war
planta, eic, Men of action denmnd
their snug woarmth, free-action com-
fort, sturdy construction.

COMPLETE LINE

Loeather and woal fackels, wark shirs,

s 00 &hwoe wiyies fOF mecn and  woimdan,
Liberal Commissions.  Wrile Lulsy for
FREE SALES QUTFIT.

HAED“ SHOE MFG. CO. oy
Bopt. M-230 Chippews Falls, Wise

TRAILER AXLES, HITCHES, AND PARTS

® If you are Interested in purchasing trailer
mxles, hitches, and oiher traller parts, coninck
us pramptly. GComplebs Beuss trailer biug

prints, $51.00. Write for free literoture.
HAMMER BLOW TOOL COMPANY, Dept. 101, WAUSAL, WIS,

o FiT ALL PoruLAR Movie Cameras! |18
LM ronsac/FLASH |
e e (WPULDY |

REGULAR &5 B W
16, MOVIE FILM...i00 7. 17 [2/PHOTO

[DEFEMDER PROJECTION PAPER FLGODS
REG OSF_ o . =1 FLeob. ..-:s..:
Sxl0 DOVBLE WEIGHT. _*t"-;al #2 FLOOD -
REG. B57. . 28 Praske ORDER. THESE GEeu
S5x7 DOUBLE UEIEHT_-‘&“: WABASH LAMPS MO0

AvRENS wra DEMERCHANT

4!4 156 E. HIN’E MILE 'FERHDM.E MIIT-H

Pischias, o bt nd
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dearth of rice in Japan has been caused by
insufficient shipping to transport this sta-
ple from Burma and Indo-China. The war
of attrition is working, but the Japanese
still fight.

A direet attack on the Japanese home-
land sounds chimerical, but perhaps it is
the quickest way to win. However, it can-
not be undertaken until the Japanese fleet
is out of the way.

Admiral Ernest J. King, Commander-in-
Chief of the United States Navy, was re-
cently reported as having forecast power-
ful and erippling blows 6n strategic Jap-
anege positions in the Paeific. He remarked
that our operations in the Pacific have been
more than holding efforts in that they were
offensive in prineiple. He then went on to
say that the plan is being followed to un-
dertake further offensive operations de-
signed to cramp the enemy’s communica-
tions and inflict material damage.

Between the lines of this statement can
be read the basic plan of campaign that
probably will be followed. The first objec=
tive is the Japanese fleet and air force.
Attacks on widely separated Japanese po-
sitions such as Rabaul, Paramushiro, and
Burma can be develupe:i into simultaneous
campaigns, The defense of any of these
areas will require all the support that can
be afforded by the Japanese Navy and air
force. In other words it is expected that
these arms will be forced to give battle.
Such was one of the unheralded ohjectives
of the Guadaleanal campaign, and the re-
sultant destruction of Japanese planes and
naval units was in accordance with expec-
tations.

It has been estimated that by the begin=
ning of 1944, the Allies can muster in the
Pacific a naval foree of about seven times
the strength of Japan's in most eategories.
This strength will permit every peint taken
under attack by the Allies to be served by
a naval force strong enough to handle
whatever disposition of forces Japan makes
of its navy. If the Japanese decide to sup-
port with their entire navy any one threat-
ened area at the expense of the others, the
result will be one big bag of Japanese ships
for the Allies. If Japan disperses its fleet,
the several forces will be dealt with sepa-
rately. Should Japan desert its outposts
by withdrawing its fleet to the security of
home waters, then one or another of the
several Allied eampaigns can be pushed to
conclusion. Japan will be virtually block-
aded by disruption of its lines of commumni-
cation, and supplies without limit can be
poured into Chinese ports,

If the Japanese “save face" by sending

(Continved to poge 160)
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Biil will remember that smile...

. « « it will make him a better fighting man . . . because far
away, remembering it, Bill will think of his family safe and
secure at home, '

This winter thousands of servicemen like Bill won’t be here to
enjoy the comforts of their homes. But they are mighty
glad they insured those comforts by purchasing Perfection il
Heaters, Water Heaters and Ranges. Bill and the others know that Perfection
Oil-burning appliances are built to fast—to give economical, dependable

service for the duration and long afterwards.

At present, we at Perfection are making war materials for the Armed
Forces .
quality that has made the name Perfection a symbol of dependability

to families like Bill's. But the government

has authorized us to

manufacture also a

limited number of

Perfection Portable

0il Heaters and Water
Heaters to meet
essential civilian

needs at home.

. . materials into which we're ]mt.ﬁng the same fine

YOU MAY BUY A PERFECTION ROOM HEATER OR WATER HEATER NOW

A limited quantity of these
low-cost Utility Room Heaters

Shortly after the first of the
year, your Perfection Dealer

= o : ?

[ il ?HJ}'] "]bﬁ' Perfection-made  may have Perfection Stoves and

[ | ! Puritan T'r:;h*r Heaters- ﬂ!rr‘! Ranges for sale. Meanwhile,
s sale a VNI Deariy 1 =

!_ : et oW of BRI Yol *  vyou will find a complete line
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Perfection Dealer’s. He will be
glad te assist you in making
application for a purchase
certificate, but please do not
apply il your present Perfection
0il Range or Heater can be
repaired.

Buy More War Bonds

PEREECTION STOVE COMPANY

d616-Ii PLATT

of Perfection WIcKS and RE-
PLACEMENT PARTS at his store.
Remember that only genuine
Perfection Wicks and Heplace-
ments will inzure you fine, long-
lasting Perfection service.

The
AVE. ST

Cleveland, Ohio




'HOW TO OBTAIN

SHOP TOOLS

at the sarliest possible moment and

PAY FOR THEM OUT OF
PATRIOTIC SAVINGS
IN WAR BONDS

Owin versatile, low-cost, sturdy

Boice-Crane
Band Saws - Saw lointers
Jig Saws - Spindle Shapers
Belt Sanders = Spindle Sanders
Drill Presses - Lathes
Thickness Planers

Write today for folder on the

URCHASE
RIORITY
LAN

a safe, convenient plan for forward-looking
shop men and home eraftsmen.
) {'»'ith manufacturers now engaged 1007
in war production, the pent-up demand for
shnia tools is treméndous. You can avoid
prolonged waiting for your tools, or the
necessity of buying something less satisfac-
tory, by reserving a preferred delivery
position now, ‘Use this convenient coupon
to get details,
BOICE-CRANE CO.
943 Central Ave., Toleda, Ohio

Pleasa gend, withoot obligation or cost, details of the
Baice-Crane Purchase Priority Plan, together with a
eopy of your eatalog on shop tools.

NAME
STREET § =

CITY §
110-VOLTS AC /200 usiieit

with EATD EONVERTE
i :'|1_ |_|II-'. A Ir

Furuiah
114y, oF
4 Om EiEes
pil  priocity

on &5, Tia, 15 & 26 KW
Migr's of mator gemeris
¥y vhangers and high Ires
¥ Eon€ralors,
KATD EMGIMEERING CO.
34 Elm Eim-nt..rMANH.ﬂ.Tﬂ. MINN., USA

eNew Designs in

Modernize Your Gun! Improve Your Score!

Most durshle grips made. Posilively un-
bronkablél- For Colt, Smith & Wesson, Hi-Stnndard.
Ortgies, Luger & Mauvsers n a wide chaice of begatiful
designs in ivory, pewrl, walnot, onyx, ete. Low prices. FREER
CATALDMG. Dealers Wanted,

SPORTS, INC., (Mirs.) 2050 N. Clark St Dept. P-1, Chicago, Iil.
'\ ————1 AUTO ENGINE SPEED CONTROL

i GOVERNORS

J Y Give eonstant apeed to any make of
auto or truck engine. reznrdlesa of lond changes, when used
for power. Fully guaranteed. Simple instruetlons. Oil
ring bearing $13.00. Ball bearing $1%.50, Prepaid. Montreal
branch, 7646 Wiseman St. Latin Amer. Esst Asiatic Co.

Freceireulors. CANDEE, 2641-M S. HIll, Los Angeles-7
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their fleet out to destruction, it will be pps-
sible to effect Allied landings in Japan. We
have learned how to handle such matters,
and fighting across the cleared fields of Ja-
pan is to be preferred to the muck, insects,
and heat of the tropies, and should incur
no greater loss in personnel, perhaps less,

All we need to permit us to initiate a
campaign that will end with a parade of
triumphant Allies down Tokyo's Ginza is
control of the sea and air in the wvicinity
of the Japanese Archipelago.

(The epiniens eontained in the above article are
those of the writer ond are not to be considered as
reflecting the views of the Mavy Department or of
the naval service at large.)

Blueprint for Tomorrow
{Continued from poge 5)

Looking ahead and being dissatisfied
with what you are doing is most essential.
Keep going even though progress is slow.
ﬁnl;l,rthjng can pass a thing that is standing
still.

Research is really nothing more than the
fundamental art of sample making. The
only danger I think we have in the postwar
era will be a lack of understanding between
engineering and management as to the es-
sentials of long-range research and sam-
ple-making,

We have got so systematized that we
don't understand that getting ideas cannot
be run on a mass production basis. If we
don't get that out of our heads, we are going
to weaken the very position we have at-
tained today. You cannot budget long-
range research.

Some day we are going to get out a vote
of thanks to the Army and Navy engineers
for the job they did during peacetime—
when they didn't have any money because
everyvbody knew there wasn’t going to be
another war,

They made samples—knowing just as
well as you and I that they weren’t neces-
sarily the best samples in the world—but
they were samples. They had been run.
Our big progress when war came was due
to the faet that we had those working sam-
ples to start from.

If you can get people to take a long-range
look at what can be accomplished through
research and engineering, and if you can
get an understanding between manage-
ment and research, you can write your
ticket for almost any kind of a world you
would like to have, and I think you will
get it.

[ To learn where to buy eommercial prod-

ucts described in these pages, see the index.
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L. 5. Arny Signal Corps installing switchboard in New Guinea

Efﬂs If the Long Distance cir- If it must go through,
£S cuit you want is busy —  we’ll appreciate your co-

MR and your call isn’t really operation when the oper.
/ urgent — it will help if ator says: “Please limit
you will cancel it. your call to 5 minutes.”
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HOW TO ...

“THIS WINTER

WITH SMOOTH ~ON

Air leaks . . below or above
the furnace, or in the flue . ..
are @ frequent cause of fuel
waste.

Stop these leaks . . . reduce
vour fuel bills help to
conserve fuel . . . by one ap-
plication of SMOOTH-ON
. .. easily and guickly, with-
out dismantling anv parts.
The expanzive property of
SMOOTH-ON tightly fills all
openings and makes an iron-
hard seal which iz not loosened
by expansion or contraction.

SMOOTH-ON is equally
effective for stopping leaks of
steam, water or air due to
cracks, in  boilers, heaters,
pumps or piping . . . makes
low-cost lasting repairs of
equipment that you cannot
replace because of war-time
conditions.

This manyv-purpose iron re-
pair cement also stops leaks

SAWING
WooD Now!

we BIG MOHEY

350 Cuts
a Minute

OTTAWA .. 500 Yiw
TRACTOR SAW

Turn wood lota int.dcmh: help gave other fuels towin

the war, Use Ottawa—fastest cutting: easiest way. F

Cuts la and amall loge, fells treea. Thousands in lﬂn‘

uae. Hullt tolast with special heavy stiff eaw hla.de.” 'Mh L

Positiveafety elatch control, driven from any power take-ofT.
OTTAWA MFG. CO., D-127, Forest Ave., Ottawa, Kansas

Tranumits moee power with leis bely wear;
wnaffected by weather. Mo pulley covering,
ma belt dressing required. trouble-
some paleps wich MEVERSLIPS. All sines,
BMoney-fack guarancee. Ask for NEVER
ELIP Pulleys om ALL power muchinery
you buy. Wriee for folder and prices
nmmmn CORN HUSKER CO.
Box 16-144 H.I}uuuk-ll..-'h'lnﬂlln

MASCOT SLIDE RULE /"

.-. Fitas the pocket. Quickly solves any prob= Ay 7
lem in multiplication, division, propors f|

¥
tion. Gives the squars, the squore root, 7 "t_ >
logarithm and me-mlw-n'i.n of all numbers, \-.:‘\\
by i

Trig scales give sines and tangenis of aum=-
bers. Fine black gradostions on white cellu-
l1odd, Price in fobricoid case 51,00, in leather
case 51.205, Money back if not entisfied,
gpecinl offer o ngents and denlers.

TAVELLA SALES CO., 19 West Broadway, New York, M. Y.

A HARLEY-DAYIDSON
for Me After Victory!

in automaobile radiaters or en- | = ¢

gine cvlinders, and tightens
loose fixtures, tool handles and
hardware. Be sure to buy a
can todayv and be prepared for
repair emergencies,

* * *

Buy Smooth=-0m No. 1 ln 13%4-05.,
Teoz,, 1 lb. amd lorger coditainers
from vour desler, or if NECESSATY
from us, For vour protection, insist
on Smooth-0n, waed by professional
repair men Ainge 1805,

FREE BOOK

e Buy War Bosds NOW -- and own & new
= Harley-Davklsen after Vietoryl Tou'H
iy thsill to greater performance than ever,
_’E:h made poenibile by the severs tests of wors

tima netwon! Write teday for FEEE

ef ""Enthoslast’’ magszine filled

_11" with motoreyols pictures and siorles.

HI.IILI\" DAVIDSON MOTOR CO., Dept. P, Milwaukee,Wis.

|$20°| ENGINES IN STOCK

! The G. H. (. miniature gasaline engine
that renlly operantea is atill available.
Owver 15000 sold in the last VEAr., 115
H.P. Complete with flywheel and Pro=
peller, fuel, 15 aceesaories and full in-
structions. Fully bench tested and n":u.n:l:r'
to run. For boats, planes, midget eara,
ete. Bend only §1.00—5hipped Collect
C.0.1. same day., Send 25e for Catalog
of hundreds of hobby items,

GHQ MOTORS, Dept. BV, 40 East 21 5., New York 10, N. Y.

PAINT STRIPING TOOL GHLY

Hond ool ‘7 W&E%HMBW 51 ;E;ﬁg

1 W lth thin NEW TOOL ‘notb & brush) evérvons cam s draw
N perl o sbow s, iy, I1.-m.l e J.h

{ " Lines In L e
iwi 'rl Mame s G c‘r{lm—lq.[ur'l::lll.urh linglesmin Boaew ut |>\.dl
L
al

g
—_
'\.7-

: Gﬂrﬂtmﬂwlalﬂlhwilhsw
handbeook. Shows hew to moks repairs
qgilickiy, mmkiﬂlr.. Juskt send the ;
EE e

Emooth-0n Manafacturing Co., Dept. 3%
ﬁﬂ‘funll::ui:jpn w Ave., Jersey City 4, M.,

As pasy o usa

' Address. ag a peacil

' wal L5
m:rrh::;lull'll !I:..l Hr@ BV |||.'| Iu .ar wider or
mastuwEr shripom.

Evory Painter and Craltsmon Shoold Own One
E{Ii il I&r ';u ST U I:I bm?lldul”hlt ':; e 1l1illllﬂl

ahnraster as well an
?:-.L:u.nllfl' I.::! e 1“-::1.' ?;“"n the tocl and we'll
Pl yossr onay pressply,
Tasaferas Wrids for Mleraturs, Efe

WENDELL MFG. CO.

2411 ML Ashland Ava, Chicaga, L

Doitwith SMOOTH-ON

Soy pou saw £ in Popular Mechanica! |
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% HELP SPEED VICTORY ..

¥

EVINRUDES x °
ON THE HOME FRONT

help battle an enemy
deadly as the Japs!

M

REACHEROUS enemy of all mankind is the malaria-bearing
Anopheles mosquito . . . dreaded alike in New Guinea's jungles
and fox holes, and in many a sector of the home front.

Along the placid back waters of Tennessee Valley's vast man-made
lakes, the baule against Awepheles goes on endlessly. The war-busy
population of this new industrial “Rubr of America” must be pro-
tected from the ravages of malaria . . . and the Tennessee Valley
Authority has energetically fought the Awepheles wherever it breeds!

Fleets of spray boats propelled by outhoard motors are a strategic
and highly effective weapon in this vital work, Outboards drive these
boats from bases to "battle grounds”, Outhoards speed the inspectors
on their rounds, and are useful in many other phases of Malarial
Control Operations,

Throughout America, in countless unspectacular but essential services,
peacetime Evinrudes are handling their jobs quietly and efficiendy.
Today Evinrudes are being produced exclusively to meet the special-
ized requirements of our fighting forces, After Vicory there will
again be Evinrudes for all . . . brilliant new Evinrudes packed with
performance to surpass the finest you've known before!

EVINRUDE MOTORS, Milwauvkee, Wisconsin

Evinrude Malors of Conodo, Palerbers, Conode
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: He says can he
L = : borrow some

Weldwood Glue!

.
W ._-_._.‘.f‘_.."'
.‘-‘-‘_ —
R e Weldwood Glue has everything:
You may never need to hold a life raft together with Weld- 1. Teremendous Suength,

wood Glue, buryou'll find it's the handiesc adhesive you ever

2w f, B s
used at your home work bench, e STIREEEN

and Rot-proof,
In fact, this easy-to-use plastic resin gloe is a honey for hobby- 3. Quick and Easy 1o use.
ists. Mixed just by adding tap water to the powder, it can be Moheating. Wo waiting. Plasgie' Resin |
used immediately, is cold-setting (work can be handled in a #. Economical, “WATERPROOF GLUE
few hours) and it makes a permanent bond! 5. Applicd Cold, quick b, S
Waterproof, rot-proof and bacteria-proof, Weldwood glue SECLING.
won't stain, or mar the most delicate color or finish, 6. Suain-Free

Your hardware store or lumber dc-alsr hﬂéj hail‘;l packages of “Makes the glue line the SAFETY lina™
Weldwood Glue in 10¢, 25¢, 50¢ and 85¢ (1 Ib.) sizes, Gera T S Yo o=t
can today orf send 25¢ and your dealer’s name for a trial 314 . ' E LD wav
oz. sample, Supply limited, due to Uncle Sam's war needs. N N e [ SO _ )
UNITED STATES PLYWOOD CORPORATION AT R Yo el ol nn
{ Weldwood Glue Dept. 14, 103 Park Avenoe, New York 17, M. Y. WA L ER Pﬂﬂﬂ F G L u E
WANT a perrnnnent bosl-
- s :.:.:1- pifo l’.;u:lnn ; _;_.!' your
ﬂ- mﬂd'&‘ Bl“‘dat i ﬂ-! { ]E_‘_D'E-'[T ?ni:rrﬁ"rﬁﬁtl'ﬂh
& SAarnings In I! ﬁ-l jl.":.':l:.Il ¥y
gttﬂntla high as 250-2100 weekly aiter a le‘:‘lr#t;d':sk,ullrlll:::r::.i:mtl:r_'rm|I|u:
Tt 3 not medical or cliropody=npo further cepital needed, Do godads

in buy. 47ih year, Write for free hookler.

e vV V-2 V-3 2n ’:'EEE Ezl_cn son System of Foot Gurrgfﬂanm"_
Hit " T =
Thread RE =N ‘,d::-j! AT CRITHLITOH| WORLD'S LOWEST PRICED
Thread Lengin Lo | _'-'_-u_: 542 _“""""""-‘"".' West Pocket Slze
Actul $ire V-Plog Welght, Giimi ] M | 1M \CL [T ;,H. l nn I . e “nc “ I . E FREE TRIAL

vry IDEAL XMAS GIFT—2zaras: ONLY 29
CUNRATE. Notaooy., pemmtes withonly a TAL COST
fhngrer Adek. Adids, subrraens. misfiiplios, EMD WO
ﬂl.wwilh. fllulnllul.l.nl (15 =1a'll. rPIé“rI:" nl'-'\ s'-‘\-l'l'||r MOMEY
{Eae | f ivor Bl oveT. wal Gift—for sl
posn, Tneome Tax ind Sehonl use, MOMEY RACK GUAR-
MNTER. Zond namka gl nddeess,  Pay poscenan only
g:‘:.:.u L:qu nostare.  (Send full rash i outskde T, &

Champion spark plugs for model gas engines give the same
dependable performance as their larger counterparts.
Sillment sealed. Sillimanite insulator, Alloy needlepoing
electrodes for easy starting. One-piece conscruction.

ack in 10 davs if nat delighted, AGENTS WRITE.

CHAMPION CALCULATOR MACHINE COMPANY (Mirs.)

SPARK PLUG COMPANY ® TOLEDO, OHIO DEPT. 14%, P. O. BOX 1118 CHICAGO, ILLINOIS

KRW ARBOR PRESSES BENGH TYPE AN

MEEDED IM EVERY SHOP—SAVE TIME AND
MOMEY—DO BETTER WORHK, QUICKER.

Mo ghop I8 eomplete without a small arbor presa. Presg-
ing and squeezing operations can be done better and
faster on 4 KRW Arbor FPress, Stop using vise and
sledge hammer methods—they generally deliver spoiled
work im the end. ERW Factory-To-You Prices give
you greater value for ¥our money. Order today.

KRW EBench Type Arbor
Prasses, 3 sizes
No. 37-P 13 Ton, £13.25%
Mo, 37-0 1 Ton, 2235.04*
Mo, 37-H 3 Ton, 230.00%
*Pricg F.Q, M, Arcade, X

:. T
Elightly hinner west of Rockles,
Stand illuscrated exira,

K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y.

Builders of Shop Equipment for Ferd Dealers Since 1916
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ERW Hydraulie
Presses nre huilt
in 25, 50, G0 and
75 ton sizes. I'rices
start nt Z198,00%,
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*DRILL PRESSES
BUY WAR BONDS NOW *

SHOP |
R A NEW
i AFTER THE WAR )
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BASIC PRECISION WEAPON
in the BATTLE of PRODUCTION

Precision breeds precision! A thousandth inch error on
the ground means a clean miss three miles in the air.
That's why every gun part has to be “split hair” to
specihications, In thousands of war plants — and in mo-
bi Atlas machine
tools deliver that victory-winning kind of precision.

One favorite in this family of dependable producers
is the modern, compact Atlas Shaper. It handles all shap-
ing operations within a 7" stroke, and in plant after
plant has released larger machines for jobs better suited
to their capacities.

Atlas machine tools are now tested veterans
in the batdle of production. Remember their "'gm-m
flexibility . . . their low cost . . . their depend- "

able accuracy and ease of operation when shop @

equipment is again available for you.

ATLAS PRESS COMPANY

143 NORTH PITCHER STREET L KALAMAZOO 13D, MICHIGAN

165



Saves

VALUABLE TIME
and MONEY!

Once you sec § Dynamie in
aperation you won't e with-
out i, s simplicidy  will
amaze yodl.  In & yesr the
Dynamic ooly ocosts WOl
about 82 5 dagy.

vigght meiallle and carteon ere welding Comes eormplets with helmet,
IIJ'\-I'II. ll.‘l..’!'"".‘l\- I-!IDE‘:“ J'.'FDEKI}'HLI wonld thinit Todle, cables, slectrode holder
anly possible with o larger, mMOfC €x-

pensive machine. ¥ Eﬂ “ PLETE :::_"! operating  lostructions,

DESIGHNED TO DO HIGH GRADE WELDING IMEXPEMSIVELY | Write toduy for freo nriority

alntenanes Blen: Farmers: Mechanies: Machine Shops: Foundries:; Auto, General ansislance pnd particulars on

light cirovit——works on Iron, Stesl,
Bruss, Hroose and  ciher ml.-mls—huu

sl iy

Thig portable Dynamic Welder——easily car- I%n.
ried right to the job—pluge inlo ANY CORN- S
venient, properly wired 110 w.-'lt

cpair nnd Jab Welding -:.lm;u., Eslng fhe Lyusimae sl 6 So indispeossbie amd how o gualify for one of
usEsfil that tsoy enikisod afford fo e witloul 0, ihese nmaringly lowspriced
ll' Inﬂu|h~rh| cod, you cRn easily loars 1o do oo varely of hieh geade woldisg johs b wirlileirs, Act  now  while

following the prectical, i|:|:|:]I|L|I|I aperaiing  and  woelding instmsctione (F g (AR S thhey nre slill svsiinble. Getl

DYMAMIC WELDER CO., 2_!_25—1' Silverton Rood, chil:llg_ﬂﬁ.,nl..'l,_.“:;::-l.li_ml "I dey e

ILL TAKE THE

WHITE on:

EVERY TIME

(V' Lo
o= —

Torpedloes the Axrs/

Synern Electric Jix S8aws are busy torpedoing the Axis in
the shape of SYNCRO-machined parts for submarines,

EASY TO READ — casy to clean, unconditionally bombers, " tania, . gum, "Eﬁ;ar:"nwht‘lﬁhﬁ*“;::ﬂ";'“'g;‘:;’;
guaranteed for one year. The crack-proof white you after Vietory!

surface is bonded to the steel—protects it from HYN[R EMHAW '

rust. 25, 50, 75, 100 fi. lengths. Sold by hard- \

ware, building material, mill supply dealers every-
where. Write for folder. KEUFFEL & ESSER CO.,
Hoboken, M. J.

O

—_ H‘r c -
SYNCRO DEVICES, INC.
IZEE Ei r"pl u;. I\-'l.'.

—

Firind |I 2!} H-I nan

HOLD EZEE Scievhivers,

suta
wlertrical | stores.

UPSGN nm:s NC " 86 CNCHANGE 5T. ROCHESTER. M. Y.

¢ WYTEFACE
43 ES'I'EEI. MEASURING TAPES G RAY H A I R

PItI}ITECTIﬂN FROM RUST v I TAM I l;rogg

TﬂuLs s Gu Ns —_— LGCKS- Ete. Ma dyes—Neo drugs—Halr gréw out in Matural Flu\"

r uscd Ficndoll to keep Color In almost nine out of ton test cases just

' e Tevd DFONE TUSE » . SGEEIY | taking one tablet Calclum Pantothenate Vitamin “up‘
I meial articios. Bt wach dil’
Tt il ey ki | Why pay §3.50 to £5.00 for the famous *Geay Hale Vitamin™T

SEND MO MOMEY, Jost sond name amd pddeess,.  We wlll
§0-mgg, tebleis (100 dayr® supplyl gesuine standard tll:llll

Pantmhenate Vitsmin CO0UD. for 51,85 plus few conis po

McCAMEBRIDGE & McCAMERIDGE CoO. antesd same guality ns used ln Matlonal Tesls oF I‘Hﬂli'!!l' back.
— !fhmnw LILEE PROD. CD., 2017 5. Hh:llmrl Ave., Dept. 91, Chicago, 111,
[T
7~ WAR WORKERS-WIN 'PRODUCTION AWARDS’
= JI Diremnel M “Tools wre uned on hundeeds of jobs, §a thousands e
3 of war pil .I|| s, because they nre such great time and knbor aavers. 5"&““

L ¢ « « & cloaning dics, castings, corcs amd
A S T TO-
finishin. these are but & fow of Molo-Tenl's many
ca tahl]ithea. “Omiy Mato-Tool his afl thess {EaOresi—=
27000 rop. M. (akenes Detler work .:nll lenpihens 1ife of
rufters); shockpropf (bakelite) ense; oil-less ioil-sealed)
hearings; fan-cooled  mator o overheats |:|nhr
ik e ae | Moto-Tools and secessories at 1'I::':|]t'r ar direst o1
i | B8 il R C i G ey 10 SAVE TINE—
4 A sole-T e :rl
lod el gaa Bl imiber ooy CUT COSTS AND
. pnmu 'MFG. cu., Dept. 114-A, Rocine, Wis. SPEED PRODUCTION
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A precizion bollt and englneered gingle
oylinder muclel engine. Weverse or eluteh
Eear. tuxunmtlr all an-! '-uhr P
Seale Y o 17, 11%Mxsl:™, (oot a
oy . ;\. counterpart of and nrwul-.-i at
pressures comparable to
Muodern  Marine Lon-
struction.

Send $2.50 for 14
=== poges scole drawings,
LI ! by

ineluding 2-photographs, cut-away [Hustratlons of rnuﬁm.‘a.ﬂr.--u.l
and parts and two (ypes of bollers, o tatal of 10-pages, LR
and d-poges, 13°x227, with Manual of machining In:l:rl.ll.lll:llu e
@ Far Z-Vicws and descriptive literatwre, Sond 25C

® Rough Castings Kit, with all abgwe, Send S13.50

Alsn  mow  available, Ship-Model Scale Dmawings.

Write 212 North Divislon DBdg.

==

BModel Division,

GERSTNER TOOL CHESTS

Their herter construction is Tully appreciated by good
Mechanics, Fres catalog lormashinistaand toslmalieea
CERSTHER TOOL CHESTS
444 Columbla St. Dayton 7, Ohia

EACH
T o [
5 PLANS
OHLY

plvigion of The Stanley Works
114 Elm St., Mow Britiain, Gamil.

Build a STURDY WORK BENGCH from -:-:-mr-ln't-:
working plan in Stanley Set Moo 11, Enelodes
ciher goocl plans, MNow 14 Bets to l;‘|-'llllbil f:l'llll:l

STANLEY TOOLS
and " Peppy -Pal

SID-UI;% GARDEN TRACTORS

® 1 to 9 H.P, Circulars on request War limits prnﬂurtlrm
.« We supply repairs for nll SHAW tractors sold in our
ag vears in business, Wrile for your needs.

EUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"

by wmaing old suto parts, powered by 2
H. P. Brires and Stratton or other en-
rine, larger or amaller, as shown here
or walking type Garden Tractor 14 to
8 HLP. : or convert truck or aute into Farm Tractor. Plans
for bnildicg sny one of mhove postprid for .00 (sinle
which wanted) or all 2 for £2.00. Money Back Gurrantee!
SHAW MFG. CO., 4501 Front 5t., Calesburg, Kansas
BEE0 Ho. 4th St., Columbus. @.. S812-0 Magnolia Ave., Chicago, 115,

DECORATIVE
Decalcomania
TRANSFERS

“WWAR HOREE"
Huilé i One Lag

Tmported Dipsmpgne of 2l "-qnf- and Typea

—Flowers, Fruits, ures, Hirde,

Dogs, Horse Heads, Elt pa, Juvenile,
T-rﬂ-p-lt.i. Chiness, Peasant, Inlay, Borders, [nitisls, =
Sur Furmitiore, foprs, Walls, ]'rar e e whal neod. talog with m

iustrations ba Color sent for 25c. Deductilde on dirst order of 81 up,
L. €. WELLS, Dept. PM-41, 25 East 26th Street, New York, in.

JANUARY, 1044

Now

IS THE TIME

ToPATENT SELL
YOUR INVENTION

HNow, more than ever before, is the right time
to patent your inventien. Why 1 Becauss manu-
facturers presently engaged in war produetion
are looking shead to the future by buving up
patent rights now, so they will have new and at-
troctive items to make and sell for civilian con-

sumption as seon as the war is over. This is what
happened during and after the last war, Henes,
the smart thing for vou to do is to look ahesd
to the futire too. Protect your Invention by
applying for & patent now, so you will be in
poaition to cnsh in on an gutright sale, or gn
the royalties your invention will bring:

“PATENT GUIDE” SHOWS WHAT T0 DO

Our Free “Patent Guide” econtains complets
information about patent procedure and how
to sell inventions. It tells you how to find out
whether your invention is probably patentable;
what steps to take in order to obiain patent pro=
tection for your invention; how to arrange for
the profitables gale of wour invention; and how
to secure financial hacking If nt:eua;-y. Our
"Patent Guide” also gives many illus.
trations of succesaful inventions; how
many eimple Improvements on already
existing inventions proved to be large

commercial suceosses ; contalns eount-

lezs other items of vital intersst to
l"l. all inventors including the illustra.
y tion of over 160 basic mechanical
\ movements, With our “Patent
Guide‘ you also will receive fres
& “Hecord of Invention™ form
with instructlons for making
disclosure and establishing data
of your invention.

TAKE FIRST STEP NOW

Bend for your free “Patent Guide™ today. He-
member—action is important—delay may be
coatly. Mail the coupon In an envelope or paste

it on 8 penny posteard NOW.
CLARENCE A. O'BRIEN & HARVEY B. JACOBSOM

Registered Patent Attorneys
41B-A Adams Building, Washington, D. C.

CLARENCE A.0BRIEN

& HARVEY B.JACOBSON

Ragistered Patent Attorney before the Onfted States Patent Office ——
41R-A Adams Building, Washington, D. C.

Please gend me your 48-Page ‘"Patent Guide for the
Inventor' and speclally prepared ‘‘Record of Inven-
tlon"' FREE. Thiz request does not obligate me.
THBIIU i i i i s sl i mms v ravi s i SEA L b b e
ADETRRE il e L e e i R
City..

{Please write o print plninl}'}-—-—-

Say wre sor 16 in Populer Mechanics!
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ON
PRIORITY I.IST for South Bend Lathes

st

v Post-war employment and prosperity depend
upon quick resumption of normal peace time
civilian activities, production, and services. To
furnish lathes first to those who will be ready
to use them (but cannot qualify for a war-time
priority) South Bend Lathe Works now offers
a practical post-war priority plan,

To take advantage of this plﬂn, 'qlnce an
order now for the lathes you want. No down
payment, no deposit is required. Should con-
ditions necessitate, you may eancel the order
at any time. All we ask is L{;at it be placed in

zood faith.

South Bend 22, Indiana =

oty Breal

137 Soatly Bamd

Larha
g Lengehs 47 ST

14 Gtk bead Latks
B Langrengs 57, 4 7 0, 00

BRIENTED RBRY POPULARK MECHAMICE COMPAMY, CHICAGOS, ILL.,
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Buy War Bonds Now...5ave for Lathes

SOUTH BEND LATHE

Lathe Builders For 37 Years

Sy 55800 %
Neaswl Lo, W07 Being

THE POST-WAR

When your order is received, we will issne
a numbered Post-war Priority Certificate. As
soon as materials and manpower are released
for civilian production, South Bend Lathes will
be chipped in accordance with the Priority
Certificates, Certificate holders will receive the
first South Bend Lathes to be thus released,
up to 80% of our production. The remaining
28% will be reserved for returning service
men who may need lathes.

All standard South Bend Lathes, embody-
ing the improvements developed in meeting
exacting war production needs, will be available.
No revolutionary models or design changes
are to be expe-r_:ted, There will be no price in-
crease—unless material or labor costs, or other
conditions beyond our control, require it.

Here is a practical first step in putting your
post-war plans into action. South Bend Lathes

are made in a variety of sizes and types, 9" to
[E Eand full

16" swing. Send for Catalog No. 100-
information on this Ialan. Choose
the lathes that meet your needs
...place an order now, and be
sure of earliest possible delivery. 8§

[ SOUTH BEND
LATHES

WORKS

=,

¥ Sy Byl Lytbeg
B Lasgohas X, 37, 4, 444"

1 Bt Bl

S
[ i TN

7 Bt and lnibe
Bod Lasamis ¥, 300, &, 4l

u. =. A.
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Grease is great for machines, but men
hate to put it on their faces. That is

why so many men are switching from
ordinary brushless to the new Mennen
Brushless Shave —it's a cream, not a
grease! Get it in either jar or tube.




THEY'VE GOT WHAT IT TAKES !

-
7//‘-7 4 "Shooting th
ADooteng the stars.™
f@'{,—j{{! e Give him two stars
= _ﬁ_f?rf‘ 10 shoot at and a
/”,:?/‘Z/’— h__;,;'r" pencil, and the navi-
Al

2 Eator can tell youo the
f}?ﬁd PFlane's position in
- 30 seconds!

. . He doubles in lead,
He's the navigator too! Come enemy

3 fighters, the naviga.

of a Flying F e o
ying Fortress... tor mans one of the

and he’'s the shootin'est machine guns in the

= Fortress's nose,
man on the ship!

Check Camels
with your
“T-Zone"

The "T-L£ONE"-
Taste and Throat—is
the PO Hllllll'll\.l
for cigarétoes, On the
basis of the ecxperi-
ente of milhions of
smokers, we believe
you will like the ex-
tra flavor that only
Camel’s blend of
costlier tobacoos can
EivE We believe vour
fEroat wrill conmfirm
the findings of other
Camel smokers.

ALWAYS HAVE
A FRESH APPEAL

TO ME_AND
THEYRE S0 EASY |
ON MY

égfﬁg /5 i

FIRST in THE service

With men in the Army, Navy, Marine Corps

and Coast Guard, the faverite cigarette

is Comel. (Based oan a¢tuval salos recoards,

Sbe calibrates afr wan igation instremenfi—and Jane
Hammond, Autoflight Corp, technician {abeove),
R, J. Revnclds Telases Company, Winston-Sglom. N, . shares the airman’s preference for Camels,




