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How To Handle Playing Winning How Te Train 
A ROPE InG- 

it's Fun Teo Building M 
PONG yYouR 00G BUILO THINGS PLANES. ALL THIS 

IN ONE 
MARVELOUS 7 

BOOK x 
COMPLETE You can easily do I iustrated lessons Doce thelr care Complete plans Learning 

these Tricks and to show jou form end training and directions (or = 4 and reco 

SECTIONS Stunts with «@ standard shots and teaching tricks making many use Model a 4 Flying emy and & 
Co“boy Rope’ iricks and stunts ful articles Model? planes 
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Here for the first time in ONE BIG Goan) 
BOOK, are all the exciting, zestful activities 
—sports—hobbies—games—magic—art — ae 
puzzles — stunts —tricks — craftsmanship — 
moft#y-making plans—exercises—acrobatics 
—etc., etc.—which are part and parcel of 

every energetic, regular fellow. 

Wrestle 

A WHOLE LIBRARY OF i om 
and techal 

FASCINATING FACTS, FUN and FROLICS [—y 
There is no end to the things to do and fun to enjoy with this tre- 

mendously interesting, entertaining and informative book! You can learn 
a Cowboy Roping routine; a Tumbling and Acrobatic Performance; 
become a “whiz” at Ping-Pong; learn to Draw Funny Cartoons; build 

your own equipment and furniture for games, your “den” or home; teach your 
dog tricks ; learn scientific Boxing and Wrestling ; defend yourself against any —_— 
attacks with secret Jiu-Jitsu holds; develop a “Magic Show” act; become to the 
powerful and strong and develop mighty muscles!—THE FUN BOOK gives be pe 
you a million things to do and enjoy—for indoors and outdoors—winter or tions 
summer—alone or with your crowd! The 

hee ae Actually 17 WONDER BOOKS IN ONE 7 
4 Aig It's the biggest, best value imaginable—256 thrill packed pages of descrip- 
fit the | abilities tions, ideas, secrets, suggestions, surprises—HUNDREDS of illustrations, 
oO! ‘ere hey . . * . . 

rl ca drawings, and pictures. Never before such an amazing book—never before 
Se oa remmarikahie wales? Physica! such a remarkable value! 

Development 
Soon a 

Send For This Book Under Our Money Back Guarantee! | ci. 
Just mail the coupon under our positive MONEY BACK 3=s=s=seseeskesseas 

GUARANTEE if not completely satisfied. If you enclose KNICKERBOCKER PUB. CO., 
$1.00, we will pay postage; if you prefer C.O.D., it will be 92 Liberty St., New York, N. Y, 
plus postage. Mail the coupon now! Rush me a copy of the big 

FUN BOOK. I am enclosing 
full payment. If not deligh 

KNICKERBOCKER PUBLISHING CO. 
92 Liberty St., Dept. B201 New York, N. Y. 

Keeping strong 
and healthy 

return book and get my mon 
once. 

Tumbling and Indoor & Outdoor 
Pyramids Jiu Jitsu Seerets GAMES Tricks, Purrtes ba Stories 

Brain-teasers! 
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Mavse you’ve learned that only with proper 

training can you hope to get ahead on your job — 

maybe you’ve often said, “Some day Ill take an I. C. S. 
Course, and really amount to something !”—but because 

of the war, you’ve decided to put it off. Don’t do it! 
If you’re drafted, you’ll be encouraged to continue 

your I, C. S, studies—for the U. S. Army, like business 

and industry, needs trained men—and pays them well! 
Furthermore, you will have real training by the time 

the war is won, and you'll be ready to step into a bigger, 
better paying job than you have now, 

Figure it out for yourself — training pays in peace- 

time or war-time, in army or civilian life. Mail this 

coupon right now for information on low-cost I. C. S. 

Courses in your line of work. 

SPECIAL 

“INTERNATIONAL CORRESPONDENCE SCHOOLS pew 

ARMED FORCES 
BOX 2324-Z, SCRANTON, PENNA. * 

Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
~~ itracting and Building O Management of Inventions D Sanitary Engineering 

mm Msg anufacturing 0) Marine Engines D Sheet Metal Work 
e: Engines O Mechanical Drafting D Ship Drafting 

lectrical Dr. ifting 0 Mechanical E ngineering ) Shipfitting O Shop Practice 
Electrical Engineering Steam Electric O Steam Engines 
Electrician Steam Fitting 

} Electric Lighting O Pla “3 abing Structural Drafting 
}Foundryman [() Heating 0 Puble Works Eagineering Structural Engineering 
} Heat Treatr nent of Metals Pulp and Paper Making Surveying and Mapping 
Highway ~~ ngi — Radio, Genera Telegraphy 0 Telephony 

Bridge Engineering ) House P’ Re Textile Designing 
Chemistry (© Coal Mining ) Industrial Met t — ° Radio Servicing Toolmaking (0 Tool Design 
Civil Engineering } Locomotive Engineer J R. R. Section Foreman Welding, Gas and Electric 
Concrete Engineering © Machinist ( Inspector 1R. R. Signalman ( Refrigeration () Woolen Manufacturing 

BUSINESS COURSES 
Accounting CD Advertising [1 College Preparatory O First Yecr College D Railway Postal Clerk 
Bookkeeping ; Commercial DC Forem: anship oF OD Salesmanship 
Business Correspondence } Commercial Mlustrating 0 Good English OD Secretarial D Spanish 
Business Management O Cost Accounting D High School 0 Showcard and Sign Lettering 

(J « artoommg O Civil Service OC. P. Accounting C Managing Men at Work O Traffic Management 
HOME ECONOMICS COURSES 

D Advanced Dressmaking © Home Dressmaking 0 Tea Room and Cafeteria 
0) Foods and Cookery O) Professional Dressmaking and Designing Management, Catering 

INI es | 

9 
D Air Brake 
[} Aur Conditioning 
[) Airplaue Drafting 

] Architectural Drafting 
[) Architecture 
[ Auto Engine Tune-up 
[) Auto Technician 

Aviation () Aviation Mechanic 
Blueprint Reading 
Boilermaking 

Cc 
I 

JE 

JUL 

Inooooooo 

oooSoooo00000 

O ODUCT 

Age Address. 

eoesee State...... eee . ee eee 

8 send. ‘coupon ‘to > terne ational Ce ary espondcnce Se chools Canadian, L tee Mc ntreal, Canade 
Br tish residents send coupon to I. C. 71 Kingsway, don, W. C. 2, G 

When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 



SMITH, President, National 
institute, Established 28 

years. He has directed the training 

of more men for the Radio industry 

than anyone else 

These are Just a FEW of 

the Radio Subjects My 

Course Teaches! 
Included are hundreds of Pictures, 
Diagrams, Drawings—Extra Money Job 
Sheets—Radio Dicti 5 Lesson 

Texts in Fundamental Radio—30 Ad- 
vanced Lesson Texts in Radio Servic ing 

or Radio Communications—6 Reference 

Texts Examinatior Consultation 

Service, et etc.! 

nary 5 

Radio Terms, Symbols. Abbreviations 

How to Analyze Receiver Diagrams 

How to Use Radio Meters, Testers 

Cause, Remedy of Radio Receiver Troubles 
Superheterodyne Receivers 

F.M. Receivers, Transmitters 
R.F. Amplifiers, A.F. Oscillators 

How to Start a Spare Time Radio Business 
High Frequency Transmission, Antennas 

Photocells 

Frequency Converters, Voltage Doublers 
Filters; By-Passing; Shielding 

High Fidelity (Broad Band) Circuits 
Electronic Controls 
Loudspeakers—‘‘W oofers,”’ 

“Sound Boxes" 

Detectors; Rectifiers 
Power Supply Systems 
Inverse Feedback; Phase Inversion 
Resistors, Condensers, Coils, Vacuum Tubes 
Series, Parallel Resonant Circuits, Q Factor 
Sensitive. Power Relays 

Cathode Ray Oscilloscopes 

Automatic Frequency Controls 

Essentials of Television 

Public Address Systems 

“Tweeters,”” 

ACT NOW! MORE RADIO TECHNICIANS 
ARE MAKING $30, $40, $50 A WEEK 

THAN EVER BEFORE! 
Tt shor s you how practical Mail the Coupon for a FREE son from my Radio Course. 

and easy to understand my le are and why N.R.I. training offers a quick way te 
more pay. And with this sample m I'll send my 64-page book, RICH REWARDs IN 
RADIO. It describes many fascir t of Radio jobs, tells how N.R.I, trains you at 
! spare time, explains the raining method which I have dev ped and 

perfected during my 28 yea 

You'll see why my thorough, 
hundreds of beginners. But 
having. It is a real introduction to the wonders an 
it to you without obligation. MAIL THE COUPON 

Many Beginners Quickly Learn to Make 
$5, $10 a Week Extra in Spare Time 
Many N.R.I. Students make extra money 

Radios in spare time w e learning 

EXTRA MONEY JOB SHEETS 

that tell how to do it! 

= . l’’ takes you step-by- 

paved the way to good pay for 
mple Lesso 3 worth 

Radio. I w send 
his Sa 

tt ers ha foll i 

good pa I give you t vugh 

ning Radio Theory . . . show y how 

to use your knowledge I train from 

the ground up—cover Fundamentals thor 

oughly The el at k shows just 8 

FEW of the subjects you'll master before 
gou finish my Course! 

Rad 
fi 1 

3 “) Men likely to gol 

$=® soifors, marines, shoul 
Learning Radio helps 

: MUCH interesting dutie more 

of service men now enrolled. 

/goi EXTRA PAY IN ARMY, |NAVY, TOO 
to military service, soldiers, - 

1 mail the coupon now! # 

men get extra rank, extra prestige, 

HIGHER 

prepares for good Radio jobs after service ends. 

aA 

PAY. Al 

Hundreds 

so 

A TESTED WAY TO 
When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 
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vill send 

e that N.R.I. gives you training in Fundamentals plus specialized 
taining in Radio Servicing or Radio Communications. Notice that 

N.R.I. coes into many branches of Radio: Servicing, Frequency Modula- 

ion, Electronics, Television, Public Address Systems, Photocells, High 

: i 

SMITH. President, National Radio tn- 
stitute 

GOOD PAY 

When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 

TRAINING MEN FOR 

Circuits, etc. 

Big Demand Now for Trained Radio 
Technicians, Operators 

t now, probably in yor n neighborhood, there’s room for more 

i full time Ra t Many spare me Technicians 

g into FULL time Radio jobs, or are starting vheir own shops, 

ing $30, $40, $50 a week 

Radio Techniciar 

ting Stat . = 

Operators take good-pay jobs with 

Is more are needed for Government jobs I tio 

Radio Of Technicians, Radio Manufacturers, rushing 

poverr eed, trained men, Aviatior 

Radi J Syst e live ré ls 

NEW ; le n, quency Modulation and other 

lopments Nl en er the war I give you the Radio 

required for these f s. At right are just a few of the 

of men N.R.I. started tow good pay in Radio. 

A Great School Helps You Toward The Rich 
Rewards in Radio 

nir ff and resources of the world’s largest 
in evoted entirely t ing men for 

quarel ind 1 N.R.I. ha k to the one job 

Radio for 28 AT’ My entire staff devotes full time 
training Our sbined efforts have 1 et Course 80 

ting, th hundreds of pictures, charts, and diagrams—so easy-to- 

t l I xls designed especially for home 

bel eve y« : will be “‘old fri nds"’ with Radio almost 

START NOW Toward Radio's Rich Rewards! 
THE COUPON. Tl i you the FREE Lesson and my en ee A 

i-page illustrated book, RICH REWARDS IN RADIO. er aaa o 

th Radio facts, $3 er knew about opportuni- _ a + «he 

, Radio Servicing, Manufacturing, other Radio fields. ty i Sey an St., 
i a complete description of my Course—Extra Money Job ~~ _— 

t Service er spee 
. 

g feature You'll see 

offers and how 

Rad ll read many 
1, telling what 

ing, earning. No obligation. 
IL THE COUPON.—J, €E. 

Dept. 3BH, Washington, D. C. Mail me FREE, without 

Please write plainly.) 

VITAL RADIO JOBS 

Mr. 3. E. Smith, President, Dept. 38H 
NATIONAL RADIO INSTITUTE, Washington, D. C. 

64i-page book Rich Rewards in Radio."” (No Salesman will call. 

BORG s «0 vccsssescsseecsos 

Men I Train at Home Win 

Good Jobs Like These 

$10 a Week in Spare Time 

paired some Radios when I was on 
nth lesson. I made $600 in a year 

1 half, and have made an average of 
k—just spare time.” JOHN 

Kalamath Street, Denver, 
olorado. 

$200 a Month in Own Business 
“For several years I have been in business 
for mysélf making around $200 a month. 
Business has steadily increased. I have 
N.R to thank for my start.” A. J. 
FROEHNER, 300 W. Texas Ave., Goose 
Creek, Texas. 

Lieutenant in Signal Corps 

‘I nnot divulge any information as to 
my type of work, but I can say that N.R.I, 
training is certainly coming in mighty 
handy these days.” (Name, address 
omitted for military reasons.) 

Chief Operator Broadcasting 
Station 

1 li Broadcast Operator’s 

license and immediately joined Station 
WMPC_ where ‘i 

obligation, your Sample Lesson and 
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SPECIAL FEATURES 
On the Cover: A model stands beside an Aeronca Defender single-engined 
cabTh plane of the same class as the First Prize in the great 1943 MECHANIX 
LLUSTRATED Contest beginning on Page 66 of this issue. 

The Feel Of Death In the Air! - - - - - - 35 
by Pilot Officer Stanley Hope, R.A.F.— 

thrilling account of what it feels like to 

be shot down 

A Houseful of Surprises! - - - - - - - - 939 

Brain Waves - - ----+----+ - - = 40 
by Myron Weiss—the new science of mental 

radio 
Hobbies of the Stars - - - - - - - - - 44 

Your favorite players at play 

Your Post-War Food, Medicine and Clothes! - 46 
by Donald G. Cooley—a fifth glimpse of your 

future in “A World You Never Knew” 

Soldiers On Snow! - - - - - - - - = = 52 
by Frank Elkins—meet America’s high-alti- 

tude infantry 

10000 Skippers! - - - - - - - = = = = 56 
by Capt. Charles Borden—sail the. seas with 

Uncle Sam’s flea fleet 

Heroes Without Uniforms - - - - - - - 60 
by Archie Gibbs—the story of Merchant 

Marine heroes, by one of them 

Magic With Mirrors - - - ina @ = 

YOUR CHANCE TO WIN A PLANE! - = = = 66 
The Great 1943 M. I. Contest! 

Fluid Glass - - - - --+--+-+-+-+-+-e+-- % 

Gas Tanks That Eat Bullets! - - - - - - - 78 

PLUS—16 Pages of News Flashes starting on - 79 

AND—59 Pages of Crafts & Hobbies starting on 95 
(Continued on page 8) 

THE MECHANIX ILLUSTRATED 

ADVISORY INVENTIONS BOARD 

WILBUR SHAW 
Noted outomotive engineer and 

entor 

CLYDE PANGBORN 
Aviation pionee 

DR. LOUIS D. CLEMENT 
Noted physicist, chemist and 

inventor 

SIR HUBERT WILKINS 
explorer Scientist and 

DR. JAMES L. CLARK 
Curator Explorer and Assistant of 

the American Museum ot 

Notural History 

LT. COMDR. BOB BARTLETT 
U.S. Navy 

ROBERT COLES 
Noted astro Assistant 

ef the Hayden Planetarium 

nomer 

Curator 

NEXT MONTH! 

He was a member of the Czechoslovak Ait 
Force when Hitler occupied that country is 
1939, and as such he was immediately im 
prisoned by the Nazis. But he escaped. He 
went to France, joined the Foreign Legion, 
and fought the Germans in the Low Countries 
and France in 1940. After Dunkirk he slipped 
past the Nazis again, and went to England. 
And now he's the most famous individul 
7 in the R.A.F., with 31 Axis planes te 
is credit, most of them brought down # 

night! Who is he? He's Karel Kuttelwasche, 
R.A.F., Czechoslovak Military Cross an 
Medal for Gallantry, Croix de Guerre thre 
times, Distinguished Flying Cross with bar 
How does he do it? He'll tell you himself, 
in the March issue of MECHANIX ILLUS 
TRATED. DON'T MISS IT! 

MECHANIX ILLUSTRATED is published mont hly by 
Printed in U. S.A. Advertising ar 
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Didn't it take a long 
ane to a — muscles? 

Will You ‘Let 
Me PROVE 
| Can Make 

5 inches 

what a build / 

on ce 

(normal) anc 

expanded.*’ 
N. ¥ 

Here’s what ATLAS 
did for ME! 

John Jacobs John Jacobs 

BEFORE AFTER 

For quick results 
| recommen 

sending snapshot 
iz wonderful prog- 

"—W. G., N. J. 

Here’s What Only 15 Minutes a Day Can Do For You 

Fast |. 

No SIR! -ATLAS 
Makes Muscles Grow 

CHARLES 

ATLAS 
Awarded the title 
of “The World's 
Most Perfectly 
Developed Man 
in international 
contest—in com- 
petition with ALL 
men who would 
consent to appear 
against him. 

This is a recent 
photo of Charles 
Atlas showing 
how he looks to 

This is not a 
studio picture but 
an actual un- 
touched snapshot. 

DON’T care how old or young you specimens—my way. I give you no gadgets 
are how ashamed of your present or contr s to fool with. When you 
ph de ition you pe ay he If e les i to develop your strength 

fou c mply raise uur arm and flex ~ “ ae a A oon 
tI SOLID MU SCLE : gh at artificial muscle-makers. You 
: c : ‘ Cc to your ply util the DORMANT muscle- 
pICeT « each arm in double- wer in y own God-given body— 

k ! Only 5 minutes a day— tch it increase and multiply double- 

: + Care heminenks ait thee thant lick into real solid LIVE MUSCLE. 
ask ’ : I ‘ il My r xiI—**Dynamic Tension’’—will 

, es no cost if t turn the trick for you. No theory—every 
I shoulder st then exer is practical. And, man, so easy. 

your wh I m Spend ly 15 minutes a day in 

INSID I « i s to y Ae nom ’ Fr ps ‘. —— errr 
your vise- make start ! usit ny € i 

tose 1 te ana Tean Of “Dynamic Tension” almost § CHARLES ATLAS, Dept. 62 : 
. in « , “ uncor every minute rT.) 

° _int ‘khone, Gay_—-walking, bending over, ete. © 125 E. 23rd Street, New York, N. Y. . 
, ll of pep, + Sede —to BUILD “MI sc LE ‘and vI- 7 I want the proof that your system of “Dynamic Ten- 8 

' 1 won't n TALITY g *ion’’ will help make a New Man of me—give me a ' 
“stat ! left for v and that althy, husky bovly nd big muscular development. § 
hazy f Before I ge vith you SEND FOR FREE BOOK ‘ Send me your free book, Everlasting Health and g 
Tl t whole frame “measured” to 8 In it I talk to you in straight- 8 Strength.” ? 
Q t { Sat ae 1 fr the - shoulder anguage : mice, I iutiful suit of muscle , ' 

Pac ‘ked with inspirational pic- ' N ' 
, tures of myself and pupils—fel- BMC ceeeecnsesecsessccsssrssesssscsseseeseeesees 

What Ss My Secret ? lows who became NEW MEN in : (Please print or write plainly) 1 

“Dy ° Tension!” That's the ticket! The streng my way Let a a ‘ 

ident tural method that I myself devel- tT oy got @ Address ......0.seeerseeveereveccveccccessccesecs s 
Oped t ange my body from the scrawny, real thrill. id for this bo ' 5 

skinny -¢ i weakling I was at 17 tomy day. AT ONCE. CHARLES  & City.. ‘ GR. 266 sanccces ~~, 
present r-man physique! Thousands of ATLAS, Dept. 62, 115 East 7 ri k here if under 16 for Booklet A J 

other fel 3 are becoming marvelous physical 23rd St., New York, N, Y. EO ae heee Senet 8 ter Ee 

When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 



Do you want 
..to go to College? 

.. or to enter a a Profession? 
(Such as 
T¢ 

icce 

a) r “ 

balming, Chir »pody, Law, 
ulture 

oO; to ‘Med icine, ete 

..Or get an Office cee 
To get anywhe MUST finish High School 

metry, 2 

re you Pract ically 

FIRST. You can compléte our sim iplifed High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work prepares you for 
college pre-professional examinations business. industry 
Standard texts furnished. Diploma. Credit for H.S. subjects 
already comple cog. Esngte subject if desired Low tuit tion, easy 
terms. American Schoc end “l by educa- 

tors. Finish your high school ‘cducation NOW. W Tite TODAY! 

High School Course 
at Home _Many Finish in 2 Years” 

{) Elee. and Gas Refrigeration f 
Air Conditioning Shipbuilding 

aioe Scheel, Dept. H228, Drexel Ave. at58th St. ‘Chicago.t il 
— nm overing special train 

ir i t t t 1 t - Neo obligation on part 

H DC) High School ain C Diesel Engineering 
J () Accounting and Auditing C) Drafting and Design 
B P Architecture and Building for Men and Women 
B ff Automotive Engineering [2 Plastics 
@ © Business Management [) Private Secretary 
B CL Aviation [] Mechanical Engineering 
+ C) Electrical Engineering Radio 

, Salesmanship 

5 
s 

4 
$ 
t 

:* SPANISH ak e 
“Spe FRENCH, GERMAN or ITALIAN 
Avi, This Quick, Easy Way 

{ 

ri 

4 ONLY 15 MINUTES A DAY. Know a second 
‘eo (a , e f tter business tf social positior 

/ read f ’ ' really enjoy avel Speak 
—Y ke ¢ I n quick easil t hor ist 

by 1 ‘to CORTINA RECORDS usands | Cortina 
Paine eye W today for FREE book ghone Met The 

DORTINA ACADEMY, Suite 272. 105 West 40th St., New York, N.¥, 

AIRCRAFT INSTRUMENT 
MEN NEEDED AT ONCE!” 

PREPARE in AVIATION’S 

MOST VITAL BRANCH 

AIRCRAFT 
INSTRUMENTS 

HOME STUDY—LEARN BY DOING! 
Practical, complete training—on actual instryments furnished 

by the school—qualifies you for well-paying positions with - 

manufacturers, airlines and instrument service and repair stations. 

Sénd for CATALOG today 

EASTERN AIRCRAFT INSTRUMENT SCHOOL 
“Largest in the East” 

DEPT. M 116 MEWARK AVENUE JERSEY CITY, W. J. 

rt cr 

CONTENTS—Continued from pages 

HOW-TO-BUILD FEATURES _ 
Portable Plane Identifier - - - - - 104 

by H. Seward Dion 

Extra Cafe In That One Cup A Day - 110 

The Oil Shortage Hits Bill Bildit - - 12 

Movies From A Microbe World - - 122 
by Louis Hochman 

Burglar Alarm For Your Car - - - 14 

CRAFTS AND HOBBIES 
Photography 

Flood-Spot Adapter - - - - - - = = & 

by Kenneth Murray 

Monthly Contest Winners - - - - = =~ 9 

Filtered Flash For Tone Contrast - - - = 9 
by Roy Lester 

A Contact Printer-Plus - - - -« = « -« 
by R. A. McKay 

100 

Kinks and Short-cuts- - - - = = = «103 

Workshop 
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GO TO THE TOP IN YOUR JOB 
Complete Technical, Engineering 

and Mechanical Data for Every Kind 
of Lathe Set-up and Operation 

WAGES FROZEN? 
Increase production . your indi 

vidual rate of earning . . . work 
faster .. ave fewer rejections by 
understunding precision manufactur 
ing practices. 

ENGINE LATHE OPERATIONS 
For the man who wants to get ahead. Improve your worth to 

your company, to the Defense Program by completely mastering 
every set-up, every operation and procedure for faster and more 
precise production with all kinds of lathes and all lathe attach- 
ments. Be able to supervise set-ups and operations . . . instruct 
others in the correct use of the lathe and attachments for all kinds 

of work 

DETAILED INSTRUCTION WITH ILLUSTRATIONS AND 
CHARTS MAKE IT EASY FOR ALL TO UNDERSTAND 

AND MASTER THESE OPERATIONS: 
How to Drill Center Holes with 
Work Supported on the Dead 
Center 

How to Locate Centers with the 
Hermaphrodite Caliper 

How to Locate Centers with the 
Center Square How to Mount and Remove Face- 

How to Locate Centers with Di- plates : 
viders and Surface Plate Gage How to Mount Work between 

w to Locat enters w “ Centers How Locate Centers with Sur Sy 
face Plate and Surface Gage 

How to Locate Centers with a 
Bell Center Punch 

ow Test Accuracy of Center 
Punch Marks 

How to Drill Center Holes with 
W rkK ina Chuc nx 

COMPLETE ... ONLY $1.98 — NOTHING MORE TO PAY 

Centers 
How to Drill Center Holes with 

the Drill Press 
How to Grind and Set a Rough 

Turning Tool 
How to Rough Turn Stock be- 

tween Centers 

If u want to improve your knowledge of shop practices 
pre for foremanship of your department get a better job 
and rh pay the $1.98 you vest in this book will pay you 
big Order your copy today return it in 5 days for 
complete refund if you don’t admit it to be worth twice what you 

LEARN MORE— 
PRODUCE MORE- 

“METHODS OF MEASUREMENTS 
FOR DEFENSE WORKERS 

Volume Production 

Depends Upon Cor- 
rect Measurments 

and Checking 

Machinists—E ngineers 
Mechanics—Draftsmen 
Inspectors—Foremen 
Sheet Metal Workers 
Tool and ie Makers 
Army and Technicians 

CHECK TOLERANCES — INSPEC 
TION MEASUREMENTS — CUT 

DOWN REJECTIONS : e 

METHODS OF MEASUREMENT 
The First Time a Book of This Kind Has Ever Been Published 

The complicated problems of measurement and calculation con- 
«d and semi-skilled workers, members of the Army 

and Navy tec! al staff, now simplified with this new complete 
manual of Mechanical, Physical and Geometric measurements 

Equips you for Supervision Inspection . better paying 
technical positions 1 better rating .. . higher pay. 

CONTAINS THE BASIC DATA OF MANY BOOKS 
Price Complete, Only $1.98 

This book show 
mathematically and with measuring 

How to Make Lineal Measurement The Use of Sheet Metal Gages 
How to Use Inside and Outside Correct Use of Wire Gages 

Calipers Right Way to Use Drill Gages 
The Use of Thickness Gages 
How to Determine Weights and 

Volumes 
How to Measure Density of Solids 

fronting all sk 

you how to make quick accurate measurements, 
instruments and gages. 

Proper Reading of Hermaphrodite 
Caliper 

Correct U of Vernier Calipers 

M re 4 
. How to Calculate Density of Liq- 

- a Pre uids ip 
How to Figure Specific Gravity of 

Solids 
Vernier How to Figure Specific Gravity 

of Liquids 
How to Determine Elasticity 
How to Measure Tension 
Figuring Stress and Strain 
Measuring Tensile Strength 

THIS FIRST EDITION IS LIMITED — SO HURRY! ! 
Order your copy today. If you are not satisfied, return in 5 days 

} ior complete refund. Use handy coupon, 

ulations from 

and Thread 

USE THIS COUPON FOR “METHODS OF MEASUREMENT USE THIS COUPON FOR “ENGINE LATHE” MANUAL BOTH FREE 

WILCOX & FOLLETT CO. w Yeu ACT wow § WILCOX & FOLLETT CO. 1 | Sass So wobath aves Dope MX ge. Wt 1255 So. Wabosh Ave, Dept MX-2 Chicago, Minois maatenoosnnee © hicago, Illinois 
! ase send me postpaid your new book, “Engine Lathe I a ty ”_ I Please send me postpaid your new book, “Methods of 1 
| © tions” ond a FREE Protractor Scale ond Rule. En i lish and Met | Measurement™ and o FREE ProtractorScole and Rule. En | 
| ¢ 4 is check of money order for $1.98 to cover aieiae will be » free w closed is check or money order for $1.98 to cover complete } 

poyment. | con return the book in 5 days if | am not com j either b 1 omen } ‘ an return the book in 5 days if | am not com- 

| pletely satisfied | j pletely satisfied 4 

| ee we — , | | NAME iniadiihanallll ins ee 

- DRESS ae f E ADORESS a — | 

y cir sg sci l city STATE — 
OC Check here if you wish book to be sent C.0.0 Check here if you wish book to be sent C.0.0. | 

l (Postage and C.0.0. charges extra.) (Postage and C.0.0. charges extra.) 
ee eee — -— ae ee — — 
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Know w Biectrieity ¢ as s Experts 
Know It—and Get an Expert’s Pay! 
What about your future? Who is safe today? Sure.y not the man 
who is contented to stand still! Know your job theroughly—pre- 
pare yourself for jobs ahead To do just this thousands of men 

have used 

The Croft Library of 
Practical artery, 

The Cro wt A is a _gemptete, ele trical educi ator 
24 e ¢ ic 

No money  down—easy payments 
Fill in and mail the coupon attached and we will send u the ome 

arn for te n day examinatior ! Ww 
ation. If you « b 

the 

i > the } 
Ay by + 

ks, 
t at t $3.00 an 

Se ipon NOW ul see th K ry 

atteeesees seresousoecsooes 

SEE TMINAGTION COUPON 
. - 
> McGRAW-HILL BOOK CO., 330 W. 42nd St., New York : 
3 Send me for ten days’ examination on approval the Cre ft Library ¢ 
e Of Practical Elect ty, 7 vols tory I will send you $ 
® $3.00 in day 1 $3.00 ¢ price of $18.00 e 
> 4 paid. If not wanted, I will return the books postpaid, (To insure $ 
@ prompt shipment write plainly and fill in al! lines.) . 

© PND ecncansedestccousesstaccusccotcnsencesesenauses § 
. . 
@ Home AdGreGs .cncccnccccnccccnccnccncccccnccocccecccs . 
. 
e City and State : 
- . 
@ Peettien cccceccccocnccceecooeeesecooccescce . 
- . 
. . 
pi ee 

Pactical Mechanic am tied 
NEW 2-in-1 reading course! Now you can 

hi t 

stage. Learn easy way to multiply 4 figur v 
ures without using old-fashioned multipli 1 ad 
long columns of figures th , 

Learn horsepo wer, shde rule t r 
measure, puzzles, etc., et lu cc 
ete with answers, only an at r (ec) 

mail coupon T mn TODAY! Complete details ee 

NELSON CO., -500 Sherman St, “Dept B- 301, Chicage 1 (-2l> 
Please send t tM ematics 

Practical Mechan Se etfigation 4 = 

Neme_— —— — —.——— ———— — — —-———— ot . si y 4 
i ° 

STAMP-COLLECTING IS ONE OF 
AMERICA’S MOST POPULAR HOBBIES 
Our Stamp Dealer Advertisers will be glad to help you 
build an interesting collection. Take advantage of their 
friendly, cooperative service by writing to them today. 

You'll find them under Stamp Collecting in the MONEY- 
MAKERS & MONEYSAVERS SECTION (pages 27-31). 

AND WworK UNIE War w n® Oo Many. Ma RM 
eans huge demand NY or 

tro 2m millions of men and women NER 
for MASTER fine work ents. Be « 
local dealer. Take orders in spare t 
selection of smart industrial ck 

d 

n ch No experience 

"Write imme diately for FREE 

o- “Geo. Master Garment Co., Dept. 42, Ligonier, tnd. 
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OR COMPLETE INFORMATION — ON LOW 
; COUPON F MAIL THIS CO INSTRUCTION! 

MODERN METHODS, PERSONALIZED 
COST; 

Help your couatry to VICTORY Help yourself to SUCCESS! 

= 

SPECIAL 
INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 

FOR MEMBERS HELPING To TRAIN AMERICANS FOR I R VICTORY OF THE 

BOX 2325-Z, SCRANTON, PENNA. iin” “gs 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
0 Air Brake 0 Contracting and Building © Management of luventions 0 Sanitary Engineering () Air Conditioning Oj Cotton Manufacturing O Marine Engines }) Sheet Metal Work © Airplane Drafting O Diesel Eagines O Mechanical Drafting hip Drafting C) Architectural Drafting O) Llectrical Drafting O Mechanical Engineering (J Shipfitting O Shop Practice CO Architecture CO) Electrical Engineering 0) Mine Foreman C Steam Electric © Steam Engines C Auto Enzine Tune-up O Electrician O Navigation O Patternmaking ] Steam Fitting 0 Auto T chnician 0 Liectrie Lighting 0) Plastics 0 Plumbing [ tructural Drafting \viation (© Aviation Mechanic (] Foundryman (J Heating [ ] Public Works Easineering © 5tructural Engineering ieprint Reading 0) Heat Treat-nent of Metals 0 Pulp and Paper Making C Surveying and Mapping vilermaking 0 Highway En:aeering 0 Radio, General O Telegraphy 0 Telephony Bridge Engineering 0) House Planniag O Radio Operating © Textile Designing emistry ] Coal Mining 0) Industrial Me tallurgy 0 li icing } Toolmaking (© Tool Design il Engineering 0 Locomotive En~ineer 0 on F oreman Welding, Gas and Electrie mmcrete Engineering 0) Machinist ] Inspector OR. R. Signalman ( Kefrigeration Q Woolen Manufacturing 

CUSINESS COURSES 
D Ace ounting D Advertising DC College Preparatory C First Year College CD Railway Postal Clerk “ ping 0 Commerc 0 Foremanship 0 French [ salesmanship 

ss Correspondence C) Commerci l Illustrating 0 Good English 0D Secretarial 0 Spanish ness Management () Cost Accountiaz 0 High School O Showeard and Sign Lettering Cartooning 0) Civil Service OC. °?P. Accounting 0) Managing Men at Work O Traffic Management 
HOME ECONOMICS COURSES 

0 Advanced Dressmaking 0 Home Dressmaking 0 Tea Room and Cafeteria O Foods aad Cuoxery U Professional Dressmaking and Designing Management, Catering 

WD csnesnscesansnscesossvennees odcecncsessesuacesoconsssosncscccsnesnecconsoce d ige..... i CE evsenetenceas sececceseceosenseosoococsoosoceces 

Cily..croccccesess State -Present Positio songeensenesescoonet 
Canadian resid ser i coupon to Interrati mal Cc errespondenc e Schools Cc in, _imnite d, ‘Me ontreal, Canada British residents send coupon to 1. C.8., 71 Kingsway, London, W » England 
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Conducted by 

JOSEPH H. KRAUS 

—_— 

Mr. Kraus has been any | advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in is column each month. Because of the great number of Jetters he receives each month, 
he cannot attempt to send personal letters to all who write him, but must confine his replies to those which he can 
answer in his column. Mr. Kraus will “call his shots as he sees them" in this column. Thoroughly versed on inventions 
and inventions procedure, he will never, under any circumstances, disclose any valuable secrets. He cannot answer 
questions relating to patent law. For such information, the Editors suggest you communicate with any one of the 
patent attorneys who advertise in MECHANIX ILLUSTRATED. 

Tamper-Proof Envelope 

Rudolph Pellicone, of San Jose, Calif., writes: 
‘I am interested in knowing if there would be any 

use for an envelope which cannot be opened un- 

tess the envelope actually is torn. There is no glu- 

ing or other type of seal that could be steamed or 

in any other way opened without deception.” 

Answer: Without further information about the 

construction of this envelope it is difficult to 

furnish what we would consider a satisfactory 

analysis. 

Many methods have been developed and pat- 
ented to prevent the contents of an envelope 

from being removed without showing visible 

traces of tampering. Some of these even permit 

of rough handling in postal departments without 

damaging the tell-tale markings. 

However, if your envelope will do what you 

claim for it and if it can be manufactured at a 

cost comparable with present styles, we believe 
this suggestion is worthy of action. Our recom- 

mendation is that you have a patent search made 

immediately, that you get estimates on manu- 

facturing costs, and if both are favorable, you 

should apply for a patent. 

If. on the other hand, metal clips seal the con- 

tents and these metal clips furnish the tell-tale 

indications, we would not recommend such action. 
Remember that you will expect a royalty from 

the manufacturers licensed to operate under your 

patents. This must increase cost of production, 

and consequently would limit sales. 

Ship Brakes 

Mike Musachia of Houston, Texas, submits a 
plan which he believes could be adapted to battle- 

ships, cruisers and the like to stop these ships 
quickly or to aid in dodging and turning. The 

suggestion is made clear in the reply. 

Answer: The idea of having braking plates ate 

tached to the bottom of a ship is thoroughly fease 

ible but the suggestion is not new 

During the last war, similar suggestions cropped 
up from time to time and even were illustrated 
by drawings in popular scientific magazines. At 
that time Naval engineers did not look favorably 
upon the suggestions nor in our opinion would 

12 

they do so today. The operation of such brakes is 
likely to be interfered with by barnacles and 

there is always the possibility that one or more 

of the plates will be dislodged while the ship is in 

action and would then leave the ship hopelessly 
crippled. 

The matter is purely one of weighing theoreti- 

cal advantages against similar disadvantages. The 

latter, in the opinion of the experts, seem to hold 

sway. 
Further action is not recommended at this time 

even though we believe that your method for 

producing the desired result is good. 

Bathroom Fixture 

Joseph Jess of Cleveland, Ohio, submits an il- 
lustration of a bathroom fixture designed to hold 
tooth brushes, water glass and a special tooth 

paste or powder dispenser. 

Answer: We do not believe that there is any- 

thing basically patentable in this idea. The tooth 

paste dispenser which you propose appears iden- 

tical with dispensers used for applying icing to 

cakes or making fancy patterns with mashed poe 

tatoes. As a dispenser for tooth paste such a unit 

is not practicable and as a dispenser for tooth 
powder it simply will not serve at all. Neither do 
we believe that the design is ingenious enough 

tc warrant an application jor a design patent 

We are of the opinion that a practical molded 
tooth paste dispenser would find a ready market, 
but the construction must be simple, the article 

must be fool-proof, and it must be so constructed 
that it can be cleaned easily. 
A piston plunger, unless of unique design, does 

not seem to solve the problem. In a molded job 
the possibility of leakage of the paste alongside 

of the plunger is present-always. This must be 
eliminated. ) 

Crash-Proof Gasoline Tank 

Amos J. Michael of Comfort, W. Va., submits a 
design for a gasoline tank which he believes will 
be superior to existing forms of construction and 

asks for our opinion of its value. 

Answer: Because we believe that this type of 

[Continued on page 182] 
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YOUR IDEAS 
if q 
y) 

In War and in Peace 
Your country—in fact the whole civilized world—is in crying need of new Y 
ideas—these new ideas, YOUR IDEAS, must lead not only to victory in war ry 4 
but to prosperity in the peace which will inevitably follow. TIME MARCHES CW Y 
ON—today’s inventions are tomorrow's craftsmanship, and post-war pros- 
perity and readjustment will demand the creation of thousands of simple 
things that will win recognition—perhaps wealth—for you. TIME MARCHES 
ON and you march with it—or it passes you by. 

‘ A PATENT NOW MEANS 
Peace Is Coming POST WAR PROFITS 

Remember that you can sell your pat- 
ent rights now, regardless whether or 

Factories now converted to War Pro- 
duction for the duration are already not your invention can be made and 
buying new inventions. They must marketed for the duration, because 
take up NEW IDEAS in order to manufacturers are buying patents today 

; : : in order to have new merchandise on the 
continue in business when the war market as soon as priority restrictions are 
-nds ’s > time w removed. Remember, too, a Patent is good 
ends. That - the time when new for 17 years. So get the FACTS by writing for 
improved articles will be rushed onto our free “Patent Guide”. Be safe—not sorry! 

the market and the lucky patent i THIS 48-PAGE BOOKLET FREE 
holders will reap the profits. 

Our free “Patent Guide” gives you 
need to IS THE TIME TO PATENT — row shout protecting your. in- 

i f FREE pntion. se ft your wh 

YOUR INVENTION pone ‘oles. Tete step pile you 

nothing, yet may be vital to your 

No matter who you are, where you are success. Remember—in Patent 
. . : atters ACTIOD is M- 

—no matter what your invention Is, PORTANT. Delays can be costly. 

NOW is the time to apply for a patent. Se ee Soe eee : 
a or paste i on a enny postearG | |# (a. ores : 

By delaying you may not only lose NOW to CLARENCE A 
rour ri , or ete O'BRIEN & HARVEY 
your rights, but you may miss some JACOBSON, Registered Patent 

immediate opportunity of mak- Attorneys, 33-B Adams Build- 
. y . ing, Washington, D. C. 
ing money. When a house is burn- . - 

ing down, it’s late set fi | 
insurance, “When a market al. (9 a9) 0G ae et 2 
then it may be too late for you JOC AES A PP CaO DLO. 
to apply for a patent. : 

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

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

Registered Patent Attorneys before the U. $. Patent Office 
33-B Adams Building, Washington, D. C. 

Please send me your 48-Page ‘Patent Guide for the Inventor 
and your specially prepared ‘‘Record of Invention” form FREE, 
This request does not. obligate m 

Oct 

oli NAMO 2.-cccces. cccccecesccccccsccsceccccces « Meccercccccscces 

BGATOES cocccccvccccccsscccccccccsccccccccccceescooesesseeees ° 
-*=2-Fr, 

| = TTT = CHI .cccccceces pessovesseson, seosese State ..ccccee eoseees 
== he (Please write or print plainly) Z 
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“I am enclosing a print of 4 models which | have compieted using plans from MI. | find your plans very clear and easy to 
work from. I'm looking forward to finding another model and olans in Mi. | think this is the best workshop magazine on the 
market." 

That's what Mr. L. L. Olson, of 110 8th St., Cloquet, Minn., has to say in nis letter accompanying the photograph at the left, 

he 

Let's Go! 

‘7 E’RE off on the contest, fellows! 

In this issue you'll find the first puzzle and all 
the details in our Third Annual MI words-game 

contest. 

it's a brand new game: “BUILDWORDS,” this 

time—and we know you'll find it so much fun that 

it'll keep you wv nights. 
And the prizes! Actually, you can win a new 

Aeronca Defender Training airplane, or $1,500 in 

War Bonds! And if you don’t win first prize, there 

are scores more of the greatest prizes you could 

imagine. All of them free! 

MI’s word contests are famous for the ease with 
which you can win, for their fairness and for 
their fun. There are no catches to it; no tricky 
slogans to write; it’s all a matter of fun and skill! 
In other words, it’s a contest that YOU can win 
just as well as the next person. 

It’s the biggest contest in the field and one you 

won’t want to miss—especially after you've 

studied all those prizes! 
And don’t forget, there are extra cash prizes 

for Contest Sponsors. 
So turn to the contest announcement in this issue 

immediately, sharpen your pencil and GET 
GOING! 

14 

We're glad to know how much he likes Mj 
and we certainly like the looks of his models. 
They show excellent workmanship and plenty 
of painstaking effort. 

The model at the top of the photograph is 
the Q-Ship, a miniature reproduction of the 
type of ship used both in the first and second 

7 World Wars to trap subs. The ship looks inno. 
cent enough, but carries hidden guns. The PT. 
boat model at the left ‘s a miniature of the fast 
torpedo craft that have gained fame blasting 
the Japanece in the Pacific. The liner on the 

right is a medel of 
the famous SS, 

America, later te 
named and used asa 
troop transport. The 

lower mcedel is that 
of of a T class sub. 
marine. Mr. son 
gets this montns 
$5.00 Work berch 
award .and a Certif. 
cate ot Merit. Blue 
prints for ail are 

available. !f you'd 
like to build any of 
them, the numbers 
are as follows: Sub 
marine, No. 336,: $5. 

America, 326; PT Boat 
330, Q-Ship, 334. 

A New "How To Build 20 Boats” 

HIS year our country is engaged in a life-or- 

death struggle for existence, and the construc- 

tion of small pleasure boats by amateur and 

professional alike has naturally dwindled to some 

extent. Many of the boat-building materials for- 

merly widely and cheaply available to the general 
public are difficult or impossible to obtain; fancy 

brass, chromium or even galvanized fi:tings and 

equipment are out for the duration, save what few 

remain on dealers’ shelves. Marine plywood is on 

priority, and certain kinds of lumber cannot be 

had for love or money. Nevertheless, someone has 

said the Yankees are noted for their ingenuity, 

and if they can’t do a thing one way, they'll do it 
another—we believe that, and on the strength of 

it are bringing out another big edition of your 

favorite boating book—How To Build 20 Boats. 

The new book, No. 8 in the series, goes on sale at 
all newsstands January 26th. 

We have gathered together within its covers 

twenty new boat designs of various types, ranging 

from tiny boats for small children up to a 30-foot 

auxiliary cutter for all-around sailing and cruis- 

ing. Whether you intend building a boat now or 

waiting until after the war is over, we believe you 

[Continued on page 16] 
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You can now own a genuine high powered ~ 
telescope by making it in one evening of 

7 Fiaver® 

easy work. It is included FREE with this Special Offer of “Wonders 
of Science, Simplified.” 

MAPS, DRAWINGS, ETC. 

3 Volumes Bound in 1 

Volume I — PARTIAL CONTENTS 
WONDERS OF NATURE 

BOOK 1. Otetery & Mystery of 
Astr 

How Men Use a to Think of Earth and 

How ‘the Solar System Se ae 
ous Size of Some te. 

t oe 3. gees st Phenomena on Ez arth 
niains of Boiling Water 

aur 5) 1s “Mou in of Solid Salt 

F 20K 3. Watching the World Change 
} Continents and Oceans ere 

I ec 
ow Know Ground Sinks ay Rises 

Tale of a Buried Tow 

nooK 4. ay. 4 Se: ere ts Simplified 
_and rms on 

n Ar i of 1 Ba 7 of F ire 

wang 9 s. Wonderland a“ pe 

tive Vole ano 

Volume i —— PARTIAL CONTENTS 
WONDERS OF POPULAR SC°ENCE 
BOOK 6. Metertat Guttine of eapese 

u ries o ah 
r F r r of tne Me stor ir 

Developrr t Mode rn Locomotives 

BOOK 7. Amz azing Adventure in 
Ss 

ystery of . t a-ning Glass 
vels « « agnet 
nders a" the “in ra-Red Rays, etc. 

BOOK 8. Seven Wonders of Modern 
Wort 

How Telescopes Bring Things Near 
How Microscopes Make Things Big 

e Latest Methods of Television 

BOrK 9. Manual A Simplified Ex- 
perimen 

Setence Experime« for Everybody 

periments With, ‘Simple Chemicals 

BOOK 10. How Great Inventions Work 
Inside of a Great Modern Steamship 
A Big Coal Mine W Sth the Lid Off 
How a Submarine Sinks and Rises 

Volume Ill — PARTIAL CONTENTS 
WONDERS OF LIFE 

BOOK 11. Prehistoric Creatures 
Life on Earth 30 Million Years Ago 
Life on Earth 250.000 Years Ago 

BCOK 12. Marvels of Plant Life 
Plants That Catch and Eat Insects 
Strange Freaks of Plant Growt 
BOOK 13. Strangest Fish In the Sea 
ome Nightmares of the Deep Sea 

Queer Fishes That Crawl vot ye 
600K 14. The Animal Wo © Book 

he Animal the World a "Lost 
The Ugiiest of All the Animals 

BOOK 15. Man—Miraculous Machine 
The Wonderful Wavy the Brain Works 
What Your Body Looks Like Inside 

HUNDREDS OF PHOTOGRAPHS, 

All the optical parts are completely 
finished for a refracting, astronomical 

telescope over 4 feet long. You can see the 

mountains and craters on the moon, the 

ringed planet Saturn, Jupiter and double 

stars, etc. See airplanes, ships and hun- 

dreds of other interesting sights. Makes 
objects miles away appear close. Com- 
plete lens kit contains 2” diameter ground 
and polished objective lens and 33 power 

eyepiece lens made in the good old U.S.A. 
with full directions for mounting. Read 
how you can get your 33 power telescope 
lens kit FREE with this offer. 

WONDERS AND MYSTERIES OF SCIENCE 
IN THRILLING STORY AND 1,000 PICTURES 

You can now enter the wondrous world 
of tomorrow. You can now go on thrilling 
tours through the wonderland of Science. 

Here is the telescope, the microscope, the 

spectroscope. Here are tours through talk- 
ing picture studios and television studios. 

Here is aviation opening up the new world 
of speed and distance. And here, too, is 
the photo-electric cell, the marvelous 
eagle eye that will make men of the fu- 
ture supermen. These and hundreds of 
others are all yours in the THREE EX- 
CITING VOLUMES of 
Wonders of Science, 
Simplified. 

Formerly ‘ 

$5.00 

Now ONLY ; 

$1.98 as 

iy & 0D Chee 
Saving mailing costs (sam 

3 GREAT VOLUMES BOUND TOGETHER 
CONTAIN 1,000 PICTURES AND 15BOOKS 

This fascinating work contains three 
thrilling volumes bound together. It is 
packed with a thousand pictures which 
simplify its contents. Think of it—dozens 

and dozens, hum +s and hundreds of 
scientific pictures. } ictures of all kinds 
on Mechanics, Astronomy, Physics, Biol- 
ogy, etc.—dynamic diagrams, panoramic 
illustrations, and action-photographs up 
to 100 square inches .n size! These hun- 
dreds and hundreds o1 vazzling illustra. 
tions cram three gorgeous volumes—and 

each of tne three volumes is almost a 
foot nign, and when opened, over a foot 
wide! 

YOUR FRIENDS WILL ADMIRE YOU 
Through the simplicity of the text, the 

tremendous record of Science is brought 

lavishly before you. The mightiest mar- 

vels of mankind thrill you as you read 

their stories. Invention, Geography, Zo- 

ology, Engineering, etc.—they are so sim- 

ple and easy to understand. No wonder 
every person who has read and mastered 
this exciting wonderbook becomes a 

*“‘walking encyclopedia’’ and is looked up 

to by his friends as a ‘‘scientific wizard."" 

BIG FREE OFFER—SEND NO MONEY 
These three great, profusely-illustrated 
volumes of ‘‘Wonders of Science, Simpll!- 
fied’’ (bound together) formerly sold for 
$5.00. But it is offered to you now for 
only $1.98 plus postage. Act at once and 
we will include FREE with your order 

the 33 power iong distance telescope 
lens kit described above. You take no 
risk bec ause you must be 100% delight- 

within five coun. ACT NOW—as this 
vi offer is limited to the supply of 33 pow- 

er telescope lens kits available. This 
offer may never be yours again. So 
RUSH COUPON AT ONCE. 

METRO PUBLICATIONS, Dept. 141 
50 West 17th St., New York 
Send me a copy of ‘Wonders of Science, Sime 
plified’’ (three dazzling volumes ey togeth- 
e r 1.000 illustrations) onan 

order. I will pay postman $1.98 pilus SB 5 
may retura 

them within five days for full refund. 

NAME...c.wscrcessccsevcese ee eeeeeereee 

ADDRESS. ....ccccs ccsccessecsessece esee 

k here if you are enclosing $1. thue 
e guarantee). 5 

(Canadian orders $2.50 in advance) 
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6 big books 

ov AVIATION 
shipped Free 
FOR EXAMINATION 

+ Get into Aviation with the hel lp of thi s br nd new cyclo- 
pedia. Aerodynamics, Soar chutes, Propeller 

Ignition, Aircraft engines, B jing, Welding 
Weather maps, Aerial pt graphy, Air instruments, and hun- 

dreds of other subjects, all well covered. 
. 

For Beginners or Experts 
Every man interested in flying should have these books. 
Written in simple language t 1 gr p of experts. Q 
questions and answe help » make tl 1 complete reading 

i q e to Victory has opened up tre- 
e fastest growing industry today, 
ti for goo job at big pay. 

nation. The complete set will 

Consulting Service Included 
A full year’s consulting privilege with our engineers now 
given with ‘ ra charge to every buyer of these books. 

AMERICAN TECHNICAL SOCHETY, Dept. H2320 
Vocational Publishers since 189 

Drexel at 58th St., Chicago, Il. 

Send for 10 days’ trial BRAND NEW 6 volume set, Aviat 
pay tr delive hares 5 If tw Ir y return 
days and we you not | le to keep ther 
$2.00 after J* jays, t y § 0 a nt intil $19.80, 
total + Ser ~ brand r lit 1 which includes Avia 

tion Bl juepeis t Re adi nd free cx nsult ir service for one year 

Name cesccesceeseseses Tee eee eee eer ees eee eee eeeeee . 

AGGrOSS 2c cere rreeeeeseee TOC eee Cee ee rere rere ee eee eee 
Please atta letter, st ry age, occupation, employers name and 
address ar -y that of at least one business man as a reference. 

ECOME AN EXPER 

ACC 
Gpecetive Agqpuntente ond c.P 2,000 to $10,000 
—. of fi em Kies 20. "O00 ertified | able A Account= 

y-- you = ) y 2 home in spare time for ants in the 
c.P examinations or executive ting positions. Previous ex- 

rience unnecessary. Persona! training "enaee supervision of staff of 
P. A.'s, inclading momhors of the American Institute of Sioa: 

ants. Write for free ‘Accountancy, the ofession That 

LaSalle Extension University, 2493- HW Chicago 
A Correspondence Institution 

and Make up to $12 i in a Day! 
send you a fine union tailo -to-measare tailored 

3 FREE OF ONE PENNY COST. Just follow my easy plan 
and show the suit to your friends. Make up to $12 in a day 
easily. No experience — no —a~ ve ouse Canvassing 
mecessary. Big opportunity tor you— 

SEND FOR SAMPLES — FREE. ‘OF cost 
Write today for Lge | AC AL fe and * 
mone — wick action wri fully, 

no mones Md. Callin, PROGRESS TAILORING CO., 
fear Street, Dept. P- S02: Chicago, illinois. 

“sure - fire’’ 
tv 00 age, 

outh 

Now is the Time 
for you to get into 

DRAFTING 
Learn At Home From An Engineer 
With industry working feveris hly—the field 
for DRAFTSMEN is bigger than ever! Get 
into a better job with more pay and fas- 
cinating, pleasant work. I will train you 
at ro home in your spare time until you 
are holding a better paying position as 
Prafte sman, My practical training in draft- 
ing also includes a working course in Indus- 

on new products, 3 trial Designing valuab! : ii 

ll workin tools, improving, restyling and modernizing—a 

i ling Sea wine extremely important and enw | to 

table, sent to you at draftsmen. Write for = - — de- 

once——furnished free tails and booklet. Give you 

with course, Engineer Dobe, Div, 4742, Libertyvitte, ut. 
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Editor’s Workbench Chips 
[Continued from page 14] 

will find something in How To Build 20 Boats, 
No. 8, to suit your requirements. It was no easy 

job to assemble twenty boat designs with the na- 
tion at war, but the group is, despite this handicap, 
in many ways the best we have ever presented, 
Outstanding feature of the book will be plans and 

instructions for the Lightning Class Racing Sail- 
boat, designed by Sparkman and Stephens, famous 

New York naval architects. 

The Navy Department has publicly encouraged 
and aided the continuance of small boat sailing and 

building during the war, because such boats make 

an invaluable contribution to the prosecution of 

the war, both directly and indirectly. Everyone 

knows of the wonderful patrol work done in our 
harbors and along our coasts by the small private 

craft of the Coast Guard Auxiliary and Reserve 

units; fewer perhaps realize that the training and 

knowledge John Q. Citizen receives in building or 

in operating his own boat can-be of inestimable 
value to his country in an emergency, as well as 

provide excellent pre-basic ground work for later 

participation with one of the Services. As a recre- 
ation and morale-builder there is no equal to sail- 

ing your boat—it will keep up your spirits to face 
the tough days ahead, a necessity to winning the 
war; and you can do it without using up vital gas 

or rubber. 

So go to it, you building and sailing fans—and 

watch for the new How To Build 20 Boats. 

[Continued on page 19] 

PLANE FAN BUILDS PLANE-FAN 

Layton Gregg, of Greenwood, Ind., built this 8-foot 
wing-span Curtiss PE-6 model. The propeller is driven 
by a '4 horsepower electric motor—the plane being 
intended for use as an ornamental electric fan. A 
$3.00 Workbench award and a Certificate of Merit go 
to Mr. Gregg for this snapshot of his model plane and 
its attractive ground crew. 

Mention MECHANIX ILLUSTRATED 
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INSURES 
wih @uarantee Weserve 

LIFE INSURANCE COMPANY 
HERE IS PROOF THAT GUARANTEE 
RESERVE’S FAMILY GROUP POLICY 
GIVES YOU MORE PROTECTION 

$5,897.83 oo... 
bers of a laundry operator's family in Indi 
ana, $1.00 a month provides $5,897.83 
Protection against travel accidental death, 
$3,935.22 against auto accidental death 
and $1,962.61 against ordinary or natural 

death. Get this remarkable low-cost policy 
for free inspection—find out how much 
hfe insurance your family can buy for only 
$1.00 a month. 

‘ 

a 3 fan 

pak? 
B34 4.70 60 cue 
ment clerk of Washington D.C. has insured 
4 members of his family in one policy— 
with $6,344.70 protection for travel acci- 
dental death; $4,229.80 for auto accidental 
death and $2,114.90 for natural or ordi- 
nary death. One dollar a month is all the 
policy costs him. 

. ie , 

2 
er. his wife and 4 children (6 people in all) 
are insured in a single $1.00 a month, 
Guarantee Reserve Family Policy for a total 
of $5,018.70 against travel accidental 
death, $3,345.80 against auto accidental 
death and $1,672.90 against natural or 
ordinary death. Take advantage of the Free 
Inspection offer and see this marvelous 
all-coverage policy. 

When Answering Advertisements, 

YOUR ENTIRE FAMILY 

INATION — 
EDICAL EXAMIN 

NO pouch CH
ILDREN — AGES 1 TO 65 

erve Life Insuranc 
i 1 com- 

e Company is effect RFeat 
Guareh ——

 racter and practice. It is able 
t great 

pany both inc ¢" employs 20 agents, pays no Comma ntains 

‘hholders hence pays nO pee —
 Thus 

jucts all business 
L +4 

s, conducts @ 
$ dite ty gre 

y rite approved 
a 

_ ‘P families, 
T ACTUAL 

eee oe 

licyholders &et more prote a 

e ‘amples shown
 on his 

dh 

f 
for each } 

f life insurance ada nber of family members 

savings beca 
—has no stock! 
no branch office 

, is a 
ompany 15 * ee the conce for preferre 

insurea. ont 4 

for only $100.0 fuss—no 
bothe 

| nta 
r sP i 

DAY! 

dva : ge of this free in ecuon offer 

adv 

INCLUDES PARENTS, CHILDREN, BROTHERS, 
SISTERS, GRANDPARENTS, AND IN-LAWS 

As many as six who have an insurable interest can be 
included in this amazing low cost life insurance policy. 

Relationship makes no difference in the amount of benefits 
paid. Each member of the family is given the maximum 
protection provided for his or her age in consideration 
with the number insured. 

The policy was prepared by nationally known insurance 
experts to provide safe, reliable life i-surance for entire 
family groups at a price everyore can afford to pay— 
Only $1.00 a month. 

Read the actual case histories here and you can see for 
yourself how much more you get for your money in this 
new kind of Family Group Policy. 

Actually get a policy for free inspection showing you 
and your family what this policy will do for you. Send 
coupon for free inspection offer today, 

COMPARE WITH ANY OTHER 
FAMILY GROUP POLICY COSTING 

UP TO TWICE AS MUCH 
We want you to compare this policy and its benefits with 
any other family group policy you ever read about or heard 
about — and remember this policy is offered by a safe, 
reliable company with over $15,000/000 of life insurance 
in force. Send the handy free inspection offer coupon so 
you can make this comparison — mail it to GUARANTEE 
RESERVE LIFE INSURANCE COMPANY, Guarantee 
Reserve Bldg., Hammond, Indiana, Dept. 87-B2. 

MAIL THIS FREE OFFER COUPON! 
SPECIAL 10 DAY FREE OFFER! 
This policy is sold by mail only . 
tO save agents salaries—medical 
expense—and collection costs. Get|l 
policy for 10 days. Read it—Decide 
for yourself—No Obligation. 

Guarantee Reserbe LiFe INSURANCE CO. 
GUARANTEE RESERVE BLOG, DEPT. 87-682. 

HAMMOND, INDIANA 

Without cost or obligation send details of your 
new Family Group Policy and 10 Day Free In- 
spection Offer. 

Name 

Street or R. F. D. 

City State 
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Why does God permit war? Why does He per- 
mit cruelty, injustice, pain, starvation sickness 

and death? 

Thirty years ago, in Forbidden Tibet, behind 

the highest mountains in the world, a young Eng- 

lishman named Edwin J. Dingle found the answers 

to these questions. A great mystic opened his eyes. 

A great change came over him. He realized the 

strange Power that Knowledge gives. 

That Power, he says, can transform the life of 
anyone. Questions, whatever they are, can be 

answered. The problems of health, death, poverty 

and wrong, can be solved. 

In his own case, he was brought back to splen- 
did health. He acquired wealth, too, as well 

world-wide professional recognition. Thirty years 

ago, he was sick as a man could be and live. Once 

his coffin was bought. Years of almost continuous 

tropical fevers, broken bones, near blindness, pri- 
vation and danger had made a human wreck of 

him, physically and mentally. 

He was about to be sent back to England to 

die, when a strange message came—“They are 
waiting for you in Tibet.” He wants to tell the 

whole world what he learned there, under the 

TENTS 
AND TRADE MARKS 

C.A.SNOW ECO. 
Registered Patent Attorneys Since 1875 

Write for Free Book and “Certification of laveation” form 

427 SNOW BUILDING, WASHINGTON, D.C. 

Inventions Wanted 
Patented or Unpatented 

actical invention for sale, patented 

he A — gy = ‘out patenting 
If you have a sound, 
re ur meters 4 it bony 

CHARTERED INSTITUTE of AMERICAN. INVENTORS 
Dept. 5. 631 Pa. Ave , Washinaton. - o 

~~ 

~N 

WHY GOD PERMITS WAR! 
guidance of the greatest 

mystic he ever encoun- 

tered during his twenty 

one years in the Far East. 

He wants everyone to 

experience the greater 
health and the Power, 
which there came to him. 

Within ten years, he 
was able to retire to this 
country with a fortune. 
He had been honored by 

fellowships in the World's 
leading Geographical Societies, for his work as a 

geographer. And today, 30 years later, he is still 
so athletic, capable of so much work, so young in 

appearance, it is hard to believe he has lived so 
long. 

As a first step in their progress toward the 
Power that Knowledge gives, Mr. Dingle wants 

to send the readers of this notice a 9,000-word 

treatise. It is free. For your free copy, send your 

name and address to the Institute of Mental- 

physics, 213 South Hobard Blvd., Dept. E73, Los 
Angeles, Calif. Write promptly. 

CIVILIAN JOBS now open for 

AIRCRAFT INSTRUMENT MEN —__ 
Army and navy aircraft maintenance depots (under Civil Service), Air 

Transport Command, airlines, aircraft plants, instrument manufacturers 

all are calling for thousands of civilian mechanics and technicians 
High-salaried jobs and big opportunities for aircraft instrument men 

You get the same instrument text books studied by our resident students... 

Covering construction, maintenance, overhaul, testing. installauon of the 

many aircraft instruments. This fax inating, profitable course can be com- 
pleted in 25 weeks of tess. Moderately priced. White. 

American School of Aircraft lnsruments, Dept. E- 2 , 3905 San Fernando Rd, Glendale, Calif. 

ART LESSONS ‘gz 
Seuey os tn pei vacy of your owe _pome in 

Murray, auth art inst: tor. Le 
h comme eartoonin le g 

anatomy, layout, et« No ‘nde: 

expense or wrrespondence. Over $13 
instruction itustrati re. Ore fer no get 

— 
— * - 

. ss —~—— o~—s ee Nn 

all 60 lessons plus 65 ets of Grawing paper 

Send onty $1.95 for aa coures postpaid 
—or i in S.A. pay postmar P us postage 

MONEY if not delightec * after inspe« ctl 
co Dept RACINE wis. 

BACK 
EDUCATIONAL SUPPLY 143. ‘e 

Ee = > 

This Complete and Authoritative book 

ANSWERS your every welding 
question. be * & ey use it as 

uide because 
it’s chucked full eS —s. last minute 
welding information. It'll put you 
straight, in words and pictures, on 
EVERY welding operation. 

192 pages of Arc Welding Lessons 
This one section is 2 gold-mine within 
itself. Shows student correct methods of 
present day applications. Brings the 
expert up-to-date. You can't afford te 
waste a day, so get your copy NOW 

/ HOBART bros. smcts, Troy, Ohio 
"One of the Worlds Largest Bvilders of Arc Welders 
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Editor's Workbench Chips 
[Continued from page 16] 

The School Shop Changes Hands 

i ANY of you readers who have been interested 

in the School Shop section of MI have noticed 

that it was missing in the last issue, and not a few 

of you have writien in to inquire the reason. Here 

it 1S: 

The former conductor of the School Shop, Mr. 
Frank Petraglia of the Samuel Gompers Industrial 

Hizh School was, regrettably as far as we are con- 

cerned but fortunately as far as our country is 

concerned, taken away from us for war work. 

Being an experienced radio man, he found that 

there was quite a demand for such as he to instruct 
young men who intend taking up that all impor- 

tant branch of our Armed Forces. Hence, we were 

forced to drop the School Shop for an issue. 

We are happy to announce, however, that the 

School Shop will be conducted starting right now, 

and you will find it on page 150, all dressed up 
and going to town under the direction of a new 

boss. From now on this interesting department 

will be guided by the expert hend of Gilbert 

Paust, a C. A. A. certified ground instructor and 

officer in the Civil Air Patrol, who has recently 

joined the staff of MI. Mr. Paust has taught hun- 

dreds of private and commercial pilots in the 
Civilian Pilot Training Classes of the C. A. A.. and 

we are sure that his articles, which you will be 

reading in the School Shop will be of great benefit 

to both students and teachers. He is going to start 

off with a series of lessons and instructions on the 

pre-flight stage of aviation training. Every air- 

minded youngster who wants to serve his country 

and himself in the field of aviation will want to 

read these articles. They will prove invaluable not 

only because they will be right in line with our 

Government’s program to set up pre-flight avi- 

[Continuel on page 21] 

A CHAIR FROM A WAGON 

This comfortable lawn seat was built from an old 
under-slung farm waaon by Stewart Toland, Box 513, 
Riverhead, L. |. Painted in gay colors, it is both at- 
tractive and useful. It's a novel idea and a good job, 
so it brings its builder a $3.00 Workbench award and a 
Certificate of Merit 

HAVE THIS STAFF OF 
SPECIALISTS HELP YOU 

PATENT 
your DEA 
O MATTER HOW GOOD 
your invention may be, the 

commercial value of your patent 
protecting that invention de- 
pends upon the careful prepara- 
tion of strong claims covering it. 
This firm of Registered Patent 
Attorneys has helped and wisely 
advised individual inventors for 
almost half a century. Our staff 
is made up of specialists—men 
who are intimately familiar with 
those particular classes 
of inventions to which 
they devote their entire 
time. The object of this 
organization is to secure 
for its clients the strong- 
est possible patents 

which their inventions 
warrant 

Present Defense Production 

A GOLDEN 
OPPORTUNITY 

for Inventors 
your patent will 

ars exclusive 

cialization—is NOW rs 

Send at once for these Books 
FREE Here are two plainly written 

] books which tell you. step by 
w to egus e 

book - 

important 7 Invention’’ 
form. Don’t delay. Get the coupon below 

into the mail AT ONCE! 

b victor J. Co 

REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 750-B MERLIN BLDG. 

WASHINGTON, D. C. 

Please send me your books, “‘Patent Protection’’ and ‘‘How to 
Sell an Invention’’ without cost or obligation rn 

' 
§ NAME o Nal 

; ADDRESS 

8 CITY AND STATI 

L.aacnecenececeonesnnaenesnenuned 
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DRAFTSMEN 
NEEDED 

Industry is clamoring for 
more draftsmen for the 

can’t start until plans are 
drawn. Buildings, airplanes, machines, 

guns, tanks, bridges, all start on the draft- 
ing board, so it’s no wonder that every good draftsman 
has a fine fob. Yes, more draftsmen are needed NOW. The 
Day is good and the opportunities for advancement great. 

Learn at Home in Spare Time 
Begin now to turn spare hours into money. Be a draftsman, 
the connecting link between a mechanic and an engineer. 
Enjoy the wonderful opportunities for promotion that exist 
now No experience or artistic talent is needed. You don't 
- e to leave your present ood while learning we —— time. 

eeecee 

American School, Dept. DD228, Drexel Ave. at 58th St., Chicago, IM 
Gentlemen: Send me FREE information covering spectal 

training in subjects checked below. No obligation on my part. 
C2 Drafting and Design OD Electrical Engineering 

for Men and Women C) Diesel Engineering 
© Accounting and Auditing C High School Course 
C) Architecture and Building DC Plastics 

C) Automotive Engineering D2 Mechanical Engineering 
t Business Management lO Radio 

Aviation © Shipbuilding 

BD: asic davendvencdeecadcendesesscciactecdcnsessssosonns 

Address 

Crash through to biggest 
profits in years with sensational new FREE 
soft-as-glove leather Military Shoes SALES KIT 
for Men of Action—also hundreds 
of other fast-selling styles for men and women, for dress, work, 
sport. Rush name and address for FREE SAMPLE OUTFIT and 
Tested Sales Plans. CONSOLIDATED SHOE SYSTEM, Dept. 
$-100, Chippewa Falls, Wisc. 

STUDY AT HOME 
With A Chartered Educational Institution 

Courses in ENGINEERING: Electrical; Civil; Mechanical; Drafting; 
Architectural; Automotive; Steam; Diesel; Aeronautical; Radio; Struc- 
tural; Mining; Lar ny Highway ; Petroleum; Marine; Refrigeration; 
air Cond ; Cher 
Seurses in ARTS AN D SCIENCES: Philosophy; Education; Letters; 
Psychology; Public Health: Medical jurispr adenc e: Sociology; Physics; 
Chemistry: Geology; Pol. Science; Theology; B ness and Com- 
merce; Accounting; Mathematics; Statistics; — ulture. 

McKINLEY-ROOSEVELT INCORPORATED, 4610-CC, Sheridan Rd., pases 

*CAREER 
Start Now, Learn Oil Painting at 
Home by New Easy Stuart System 

Previous art training or talent NOT necessary. 
This Stuart System is radically new and simple. 
It will REALLY TEACH PORTRAIT PAINTING 
Cost is unusually low. Write for free booklet 
now! 

STUART STUDIOS, Room 202 
121 Monument Circle Indianapolis, Indiana 

When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 

THE PLASTEX Industry needs manufacturers on small 
scale and for big. production of Lamp and Clock, Stands, 
Art Goods and Novelties A. seaees and Marbie imita- 
ti Experience unnecessary Le material makes 
soguler 10¢ store sellers. Rubber molds furnished for 
peed production. Small investment brings good returns 
je ow pla acing big — age ne with 

manufacturers mbitious men have mee for real 
prosperity. Our free booklet will interest and benefit you. 

PLASTEX INDUSTRIES 
1085 Washington Ave. New York, N. Y. Dept. 3 

STUDY AT HOME 
Legally trained men win high- 

anode ‘men fees 

We guide yeu step aye step. Yo i rain et home 
duri +i spere Degree - Successful 

-- ' id “wection vette U. ‘- We ak sane 
~ rm lame w rary. Low cost, eas 

terms. Get, 9 valaa! uable "4o-pag ‘Law Training for Leadership’’ ond 
**Eviden> Hook es FREE. Send for them NO 
LaSalle Extension University Dept. 2493-L Chicago 

A Correspondence Institution 

ed vt a permanent 

us pre fession of 

your own? Then become 

3 foot correctionist. 
and Earnings of men 

women in this greatly needed professior 
$100. weekly after a few weeks home tra 

or chiropody further capital needed, no g 

to buy. 47th year. 

Stephenson System of Foot Correction, 11 Back Bay, Boston, Mass. 

as high as $5 

easy terms, 1 

Write for free booklet. 

YOU CAN Destroy 

Your Enemy Quick! 
BEA ONE-MAN BLITZ! Strike with 
Commandolightning! Youdon’t need 
ox-like muscles to use Super Ju Jitsu, 
most powerfulofalldefense and attack 
methods, Technique is the deadly 
secret. Brains count—not size, not 
strength. Almost miraculously efficient. 

Gain Self-Confidence 
KNOW how YOU can lick brutes 
twice your size with your bare hands 
only, even when they are ARMED 
with gun, knife, club, Get ready now 
for any emergency —protect your loved., 
ones, Amazing self-study course teaches OR 
you double-quick. No boring exercises needed. 

Send for Exciting Details—Free! 
Startling Low Price. Satis- 

Po THis 

FI SON CO., 500 Sherman Street 
[ OEPT. B-So1, CHICAGO, ILL. 

Please rush me free the hard-hitting details about 
I: “Super Ju Jitsu,’’ No obligation on my part. 
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ation classes in the high schools throughout the 

country, but also because they will contain a great 

deal of dope which you cannot obtain at present in 

any text book or conventional aviation class. So 

on to page 150 you students and teachers, and get 

your first lesson which deals with some interesting 

highlights on the development and history of 

flying. 

Watch Out Above! 

THE air is filled with planes these days and it’s 
quite a job to tell them apart. The Army and 

Navy use models to instruct their men as to which 

is which but the civilian spotter has to get along 

the best way he can. We know there haven’t been 

any enemy planes around as yet, but anything 

can happen and we don't want to be caught nap- 

ping. The “Portable Plane Identifier” on page 104 
is a little trick you can work up in your spare time, 

It won’t spot the planes for you, but it’ll make the 
memorizing job a heck-of-lot easier. You can 

carry it around with you, too. Take it to your 

school or class and let your friends benefit by it. 

It's sure to interest anyone who’s “air-minded.” 

Biplane Freighters 

VIATION fans may be surprised to learn that 
one of the biggest freight carrying planes now 

being planned, is a biplane. In fact, it will be the 
[Continued on page 23] 

IT ENLARGED THIS PICTURE 

Raymond Fortin, of 4 Pearl St., Dover, N. Y., built 
this fine enlarger, using the lens and bellows of a 
ymera. It's a very workmanlike job, and brings its 

t Ider a $3.00 Workbench award and a Certificate of 
Merit. 
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MEN «st: 
YOU ARE canny NEEDED IN OUR 
NATIONAL VICTORY PROGRAM 

Trained Electrical men are needed now. It’s not 
how young you are, or how old you are. The question 
fs—have you the training to hold a particular job that 
must be filled. 

fo ELECTRICITY 
IN I2 WEEKS 

ON REAL MOTORS, GENERATORS, ETC. ~ 

Stl Finance Your Training 
Electricity is the mighty power behind our Victory Pro- 
gram. Trained Electrical men are needed in the armed 
forces and in industry. YOU are needed—whether you 
are in the draft or deferred. PREPARE FOR YOUR 
PLACE this amazingly easy way. *“‘Learn By Doing”’ 
in 12 weeks. You don't need much money—I’ll finance 
your training. 

“L_earn-By-Doing’”’ 
Coyne training is EASY, PRACTICAL! Here you can 
train in 12 weeks—not by books or lessons, but on real 
actual electrical machinery and apparatus. You 
“Learn by Doing” on real motors, generators, switch- 
boards, and all types of practical electrical equipment. 
Get your training first—then pay for it in easy 
monthly payments after your training period is 
over. If you are short of money to pay for living expenses 
while you are in school, we'll get you a part-time job so 
you can “‘earn while you learn”’. After you graduate, 
we give you LIFETIME EMPLOYMENT SERVICE. 

Right now I’m {including an extra e weeks’ Radio 
Course at no extra tuition cost. 

Get the Facts’ 
This school is 43 years old—Coyne training fs tested and 
proven. Mail the coupon and let me send you the big, 
free Coyne Book and my complete story about how I 
help you get the training you need for a good-pay 
electrical job. This does not obligate you. No salesmen 
will call. So act at once. Just mail coupon. 

H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 
500 So. Paulina St., Dept. 23-53, Chicago, Il. 

650 

pe om 

H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Dept. 23-53, Chicago, Ill. 
Send me your Free Book and tell me about your plans 

to help me. 
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TESTED HOME TRAINING 
BY PROVED 4 FIELD METHOD 

Training, in every supervised by ex- 

Radio instruc s and engineers, based on actual 
shop practice Nat | Graduates are quali 
fied for good jobs in 

fabe —s ¥ ell e “- Qualify for 
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in all its hensuien. BROAD. 
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GOVT. SERVICE 
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OPPORTUNITY BOOK 

aim SO-LOo SAVES RUBBER 
Use “plastanoid” SO-LO to fix cuts, bruises, worm 

Spots in tires. SO-LO also mends shoes, raincoats. boots 
—anything of rub- MEND h H 

ber, leather, cloth. t e OLE for 
SPREADS ON like butter. Dries 
tough overnight. Flexible. Non- 
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OFFER 
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ee - LG _100 E. Onio St., Dept. 258, Chicago 

ANY BOOK IN PRINT! 
—e Delivered at your door. We pay postage, Standard 

authors, new books, popular editions fiction, reference 
medical, mechanical, children’s book et all at 
guaranteed savings. Send card now for Clarkson's 
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RS al NATIONAL SCHOOL 
California 
ESTABLISHED 

1905 

MAIL OPPORTUNIY COUPON FOR QUICK ACTION 

ML-43, 1253 So. Wabash Ave., Chicago, Il. 

: ATT 
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Be An ARTIST! 
Trained Artists Are Capable 

of Earning 

$30- $50-$75 A WEEK 
Use Your Spare Time to Prepare for 

@ Profitable Art Career! 

It's pleasant and interesting to study 

W.S.A. way. CO’'“MERCIAL ART, 
TRATING and CA“NTOONING—all 

+ complete course No previous Art exper 
necessary—we teadch you step by step 

dreds have profited by our practical method 
since 1914. TWO ART OUTFITS FUR- 

NISHED Write for information in 
colorful, FREE BOOK, ‘Art for Pleasure 

Profit’’—tells all about our course, 
service, what om graduates say—and com- 
mercial opportunities for you in Arm 

CLARKSON PUBLISHING COMPANY 
Dept. 

Art the 
ILLUS- 
in ONE 

ience 

bun- 

a WASHINGTON SCHOOL OF ART 
' Studio 202 F, #115 15th St., N.W., Wash., D. C. 
' Without obligation, please send me your free book. 
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biggest and most powerful biplane in the world. 

Designed by Charles Patterson, outstanding 

American airplane designer, the amazing ship will 

have a wing span of 200 feet, a length of 96 feet, 

and a weight of 175,000 pounds. As it is intended 

as a freight carrier of many tons capacity, it has 

not been plamned for great speed. Its four engines 

will use their total of 12,000 horsepower to carry 
a heavy load instead. 

Typical of biplane performance, the new twin- 

hulled ship will have a landing speed of only 60 
miles an hour, and a top speed of 160. 

Many of us have forgotten that the first air- 
plane to cross the Atlantic Ocean was a biplane. 
It was the converted Vickers-Vimy bomber of 

Alcock and Brown. And incidentally, a black 
kitten named Twinkletoe rode in the plane on its 

historic flight. In fact, it was the kitten that in- 

formed the pilot on one occasion during the flight, 

that the plane was upside down. That may sound 
odd, but when the ship was well out over the At- 

lantic, it ran into a dense, soupy fog. In those days 

(June 14, 1919) fliers didn’t have the array of in- 

struments they have today to tell them what 

position their ship is in in the air. That’s how it 
happened that the kitten saved the day. The pilot 

happened to notice that Twinkletoe was clinging 

madly to the seat with his claws, while the rest of 

his anatomy was waving itself upwards. The 

pilots’ safety straps held them to the seat. But the 
kitten didn’t fall out. It arrived safely in Ireland. 
with the crew. 

Yes, biplanes have quite a number of “firsts” in 
their history. The first airplane to carry a man into 

the air, was of course, a biplane—and we all know 

who flew it. It is also said that the first plane to 

drop a bomb was a biplane. Whatever it was, its- 

pilot has a maneuver named after him; the Immel- 
man. But ‘e bomb was not like the type dropped 

It was a sandbag. 

[Continued on page 24] 

today. 

ANTON KOLLMANSBERGER'S BLUE BIRD 

This trim outboard speedster was built by Anton 
Kollmansberger, of Wichita Falls, Tex. Although Anton 
didn't tell us anything about her performance, he did 
enclose another photo showing her turning ut plenty 
f speed and planirg nicely. If she'd been a little 

closer in that picture, it might have made the Work- 
bench column, too. A $3.00 Workbench award and a 
Certificate of Merit 30 to Mr. Kolimansberger for this 
snapshot. 
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FREE Boo’ 
HOW TO PROTECT, 
FINANCE and SELL 
YOUR INVENTION 

Our FRE E BOOK and other liters ature available to our clienta 
gives you complete det tails on how to ‘‘ready’’ your inventior 

for money-making It tells you how others did it—whc they 
went to for finances—how they arranged partnerships. -how 
they made contacts with manufacturers—how they dictated 
royalty rrangement how much money they made—how you 

can find a mat ket. Our new FREE BOOK discloses sourcee 
of quick revenue if your invention is patentable and saleable 
with profit possibilities. 

THE FIRST STEP 
The first step in getting your invention ready for market 1# 
to make a dated record of it on our “Invention Record’’ Form 
This Form properly filled out and witnessed will be in 
valuable to you later in establishing the date of your invention 
should need for such evidence arise. We will be glad to send 

you our “Invention Ree wd’° and have it witnessed in this 

office when you return it with di stonare of your device. This 

service costs you nothing—and it immediately puts you of 

record as the originator of your device. 

Protect Your Invention NOW! 
in our files from manufacturers reque 
s demand for new devices is tre mendous 

added to by emergency needs. Protect your invention now 
with a U. S. Patent. By acting promptly you may preve ene 
another inventor getting in ahe ad of you at the Patent —— 

here in Washington. The first step is to make a sketch and 

description of yc _ inveption on our ‘‘Invention Record, Paes 

it witnessed and mail {t to us. We will then make a Search 

of the U. S Pate nt Office files to ascertain whether we can 

get patent protection for you his is a step you should 

nake NOW —before another steps in ahead of you an 

a patent 

We have many letter 
ing inventions. Today 

walks away with 

ROW & 

139-A Albee Suliding 
Wasxington, D. C. 

Send me your NEW FREE Book ‘‘How To Protect, Finance and 
Sell Your Invention’ and specially prepared ‘Invention 
Record’ (orm at once i understand that this request does 

not obligate m 
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ELECTRICAL Books 

FOR EXAMINATION 

MODERN 
ELECTRICITY 

INCLUDING RADIO 
AND REFRIGERATION — 

Here's great news for anybody Sptorested in Electricity 
18th. edition of Applied Electricity ht down to date w tn 
NEW Electrical subjects fully overec 4 inc Ai x Electri 31 Pr 
Readin 10 big Volumes and all A .. 1 FREE for examination 

BIG FIELD! A, Demand! 
New Edition Men ae A cere tand os ay 

For Beginners Big Pay! =< ly meeded in thot 
war Production indus- 

and Experts e Airplanes, rr ip butte jing, arms plants a- 
over 23000 pares a ine shops pone tically eve inc Sue try depends 

of on electricity men w nm this — ject 
the make big money Plea: fas cinating ork 

plete easy to learn and do F with thes oks 
s kind Send coupon tora set for FREE exar ination. and 

have ever pub- see for yourself 
Dynamos, 

motors, power SEND A year’s consulting Bsc oo 
stations, wirin with our engineer 

radios Teale z to all buyers of this "ion nous 
eel esa ) Cyclopedia of Electricity. 

ained s 
can understan a it AMERICAN TECHNICAL SOCIETY 

Vocational Publishers s since i898 
ee ee ee ae ee ee oe ee ee ee ee saeecee 

American Technical Society, Dept. E2320, Drexel at S8th St., Chicago 
Send for 10 days free use, 10 volume set of Sow 18th Edition, Appt ted 

Electricity, inc ad! a certificate entitli consulting privil e 
for one year. I ! may t delivery t ges only n b 

I wish I may recurn them in 10 days and owe you n thing, but if I 
keep them, I will send $2.00 after 10 days, then $3.00 a month until 

1 

the ks. 

the total price of only $29.80 is paid 

GITy.... cecececcesosessooseces o GER bscccccaseceses 
Please attact le tter stating occupation and name one address of 
employer and give at least ons busine SS man as referenc 

soy ENGI NEERING .: HOME 
With A Chartered Educational Institution 

Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway. Petroleum, Marine, Chemical, 

Courses in ARTS AND SCIENCES: Philosophy; Education; Letters; 
Public Health: Medical Jurisprudence; Psychology; Sociology; 
Physics; Chemistry; Geology; Pol. Science; Theology; Law; Business 
end Commerce: Accounting; Mathematics;: Stati Agriculture. tics, 

WicKinley-Roosevelt incorporated, 4610-DC, Sheridan Road, Chicage 

BONDS : STAMPS 

¢ RTOON YOUR WAY 
To SUCCESS! 
DON’T COPY — LEARN To ORIGINATE! 

RAYE BURNS will teach ) om HOW to CRE ATE QRIGT 
NAL CARTOONS at home that Fs a may SELL! Course 
ee - a lessons and over 600 iiustrations. All for only 

address 

RAYE BURNS SCHOOL, Dept. F, Box 1298, Cleveland, Ohio 

Tan SKINS, Make Up FURS = Y 
Be a Taxidermist. Double your — fun. Weteach 
you at Home. Mount Birds, Animals, Pets, Heads 

Save your hunting trophies: decorate home and 
fe MAKE MONEY Mount and me-tan for others 

retime OOK INVESTIGATE. TODAY 
FREE B K wt 100 game pictures. . pages. 

MK flunters, et yours! It's pe Ore 
Minute! State aa AY ~~ Thi 

Keaeanniesteae MOO UF TAXIDERMY; ‘Dept. 2862, Omaha, Nebr. 
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Two Bomb Sights Feature New Patents 

Among new patents is one for a bomb sight, 
patent 2,297,132, issued to Romeo A. Bossi of Newe 
ton Center, Mass. 

Since the bomb sight in actual use by the 

U. S. flying forces is a military secret, we may be 

sure that the present invention discloses nothing 

not generally known. 

Briefly, it is a means of mechanically calculating 

the effect of two main factors that govern the aim, 
height and speed of the plane when the latter is 

flying directly toward the target. 

Two telescopes are employed fastened together 

like a pair of binoculars. One is the regular sight- 

ing telescope, the other a reading telescope which 
is directed toward a sheet of graduated scales 

The operator directs the latter to the point on the 
sheet corresponding to the given height and speed 

and of course the other telescope turns with it 

When the target comes into the field of the sight- 
ing telescope, he releases the bomb. 

It may be pointed out that height and speed 
are not the only factors that affect the aim. This 

is only the first step. Real accuracy depends on 
the other steps. 

An Italian invention relates to means for cor- 
recting the aim of the airplane rather than to the 

bomb sight proper. U.S. patent 2,297,448 has been 
issued for the invention to Augusto Baroni of 
Rome, Italy, and the rights repose safely in the 

hands of the Alien Property Custodian. 

In this invention, the sighting telescope is kept 

constantly on the target, and the deviation be- 

DIS-ORGANIZED DESK 

} ; 

Lew Custer, of 8229 Philadelphia Rd., Raspberg, Ind., 
built this good looking and substantial desk from an 
old bellows organ. The entire job was done with hand 
tools only. A $3.00 Workbench award and a Certificate 
of Merit go to Mr. Custer for this snapshot of his 
project. 
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tween the horizontal direction of the telescope and 
that of the plane is indicated on a graduated circle. 
The two directions are not necessarily exactly 
the same because corrections have to be made for 
zround speed, wind speed and slip. These correc- 
‘tions are made by what the inventor calls a 
jeformable vector triangle, and orders are trans- 
mitted to the pilot as to how he must change his 
sourse, 

Plastic Slide Fasteners 

The familiar metallic slide fastener, we have 
iften been told, will soon be out for the duration. 
But Germany seems to have been in this condi- 
ion for some time past. A patent for a completely 
10n-metallic or plastic slide fastener was applied 
for in this country July 1, 1939, by Julius Puesch- 
aer and Joseph Pueschner, of Sudetengau (ac- 
sording to the Nazis), in Germany. Patent was 

applied for July 14, 1938, in Czechoslovakia. U. S. 
patent 2,297,245 was awarded to them this week, 
and is assigned to the Alien Property Custodian. 

[Continued on page 32] 

BUILT BY BOB, BILL, BERT AND EUGENE 

+ aie, 

Bob Lipsett, of 821 20th St. West, Saskatoon, Sask., 
built this trim little sailboat with the help of three 
friends—Bi!l Lee, Bert Nelson, and Eugene Boyco. It's 
-alled The Piper, and was built from plans in HOW TO 
8UILD 20 BOATS. The picture shows Bob at the tiller 
nd Bert handling the jib. Bob's sister, Florence, took 
he picture—and it's a good one—at the Saskatoon 
‘oat Club. A $3.00 Workbench award and a Certificate 
f Merit go to Bob. Additional Certificates of Merit 
jo to Bill Lee, Bert Nelson, and Eugene Boyco, for 
heir part in the work. 
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You may be sitting pretty 

now... but... 

AFTER WAR, WHAT? 
You are probably sitting pretty now. Almost 
anyone can get a fair job with good money. 

But when peace comes, when millions of 
men come out of the army and navy, when 
industry converts back—where will you be? 
There will be keen competition between 

companies and readjustments of many jobs. 

Will you be one whom industry labels ‘““Must 
Keep’”’—even lists for promotion? 

You can be by thorough preparation now. 
And you can prepare in spare time, without 

a moment’s interruption of your present 
job, and at low cost. Thousands are doing 
it—are raising themselves above the crowd. 

Ask for our free 48-page booklet on the 
field of your liking. Get the facts about the 
requirements and opportunities and about 
our practical home study training. 

LASALLE extension university 
A Correspondence Institution 

Dept. 2493-R CHICAGO, ILL. 

I want to know how I can prepare for post-war com- 
tition. Send me your free booklet on the field I have 

isted below. 

0 Foremanship 0 Industrial Management 
OD Bookkeeping 0 Accounting 

OTraffic Management (Executive Management 
OLaw: LL.B. Degree 02 Salesmanship 

OC Business English OB Correspond 
O Stenotypy 
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Hore J am At Work 
Making Good Money 
at a big Aircraft Plant 

thanks to this 

Ves, this free lesson proved that drafting is easy, mighty 
inte t work . convinced me I didn’t need special 
talent to get into this well-paid profession proved be- 
yond a doubt that Drafting by tl ascinating C.T.C. 
method can be mastered easily AT ‘HOME IN SPARE 
TIME 

So I enrolled T1 i Draft at home in my spare 

time. Today I feel secure in my bh as an Aircraft Drafts- 

man. The War Production P ram has increased the de- 
mand for Aircraft Draftsmen, Machine Draftsmen, Archi- 
tectural Draftsmen, Electrical Drattsmen and Structura 

Draftsmen. For Draftsmen always come first on any new 
1 manufacturi ind 

t ry and in those new 
Aircraft plants and Shipbuild 

rd Draftsmen an't be 

replaced with machines. What's 
more, I'm lated f« promot 

and more pay—but if I wish, | 
can be independent go into busi- 

ness. And, as a draftsman, I have 
a peace time future as well as a good 
oh now 

Here's a tip: Mail the coupon or 

drop a card for the free trial lesson. 
Do this toda und drafting will take 
care of you tomorrow 

YOU GET 
THIS COMPLETE 

DRAWING OUTFIT 
~~ 

SS Without a penny extra All the 
tools you need, including drawing 
table. With this outfit you can put 
your ideas on paper quickly and 
with accuracy. With training, you're 
all set to master drafting in months 

not years—at home, and you can 
use these very same instruments as 

a draftsman later 

iL THIS COUPON 
CHICAGO TECHNICAL COLLEGE 
8-267 Tech Bidg.. 2000 So. Michigan Ave.. Chicago, Il. 

Please send me Free Trial Lesson in DRAFTING showing how 
to learn at home by C.T.C. plan for a good job in aircraft and 
other war industries No obligation, of ct 
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LEARN in Spare Time — At Home! 
(or at the College in Chicago) 

A few hours of pleasant home study every week—that’s all 
NO interference with your present job! With Chicago Tech's 
help, you train yourself step by tep. This tested method,— 
leveloped over 39 years of C.T.C gress,—will fit you for 

in months—just the kind of a job you've wanted. 

TRAIN FOR PROMOTION—and More Money 
ALL WAGES and ilaries have been fixed by new Federal 

v. The only manner in whict n employee can get more 

money is through increased responsibilities and more impor- 
tant duties. Get this: the only way in which your employer 
can pay you more money by law—is through promotion 

by giving you more res] ibilities. And the best manner 
t ecure promotion is through traini yourself to be 

liabl more valuable. 

To prove to you ho it is to learn Drafting by the 
( o Tech meth« ¥ “i: send you a Trial Lesson FREE. 
N » charge for this lesson n eithe r now ¢ ter. Send a post card 

or the coupon now for FREE TRI AL L E SSON in Drafting. 

39 Year Old College in 
Modern Well Eqiupped Home 

Chicago Technical College has graduated hundreds of successful 
draftsmen, engineers and technicians since founding nearly 4 
years go. During that time ts educa tandards and in- 
struction have been of the |! Chicago Technical College 
occupies a unique place in the educ il world in that it offers 
both residential and Hom Stu ourses In its new home on 
Michigan Avenue in Chicago the has modern well-equipped 

oratories and drafting rooms 
shops hundreds are in training for pro 

WOMEN! motion in its day and evening classes. 

- You can get this same high grade training 

Gi ] d in Drafting right in your own home. Keep 

iris @nG women | vour present job and train for a better 
are also taking | one. Mail the Coupon today! 

good positions in 
drafting rcoms at 
same high base 

p2y as men. Find 
out if you are 
qualified. Send 
the Coupon. 

CHICAGO TECHNICAL COLLEGE 
8-267 Tech Bldg., 2000 So. Michigan Avenue, Chicago, Ulinols 

Member National Home Study Council 
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20¢ a Word 

PROFITABLE SIDELINES’ e 
To get your share of the business from our APRIL ISSUE, your ad with 

our office FEBRUARY THE FIFTH, Mailto MECHANIX ILLUSTRATED e 

Olbessiljed 

SPECIAL BARGAIN BUYS 
remittance must be in 

1501 Broadway ¢ New York 

HOBBIES e 

ALL MECHANIX ILLUSTRATED CLASSIFIED ADS 
ARE GUARANTEED 

ADVERTISING SERVICE & AGENCIES 
Military 

NOVELTIES needs manufacturers RVICE tanners—Flags— PLASTEX INDUSTRY 
Retail Wholesale. | on small seale and for big production of Art 4 a 3 ) Newspapers . 

at ww < sy gre Ei A Bi r “v2 ( r Novelty Compan . “Hollis, New York. | Goods and Novelties in Plastex and marble 
. ‘ regent » ACY ae PUES ° _~- ar -~ t or . ne 5 s 

4515-B Cottage Grove. Chicago SELL” PERFUMED | Novelties. Details, n> Gael ada tle aoe oe 
samp ce. I, Koblinski, 25 State Park | | sarantces jabs pulds, ve - ’ - ple & 

AGENTS WANTED ‘ity, Michigan. Bapeoceting euiiet tailed fon, Pincten tae — . - nterestin 00k le ailec € aste - 
ADVERTISING BOOK matches, America’s GU ARANTE ED Merchandise dustries, Dept. R, 1085 Washington Ave., 

largest manufacturer of union label book to reliable peop Hudson Service, | New York 4 
hes. Fast selling line. Lar les )- , ‘ 2 — 

icine Wh. anes eanien. “© Breedey,_ Bee —_—___— | BRUSH PLATING Outfits connect to a bat- 
catalog. 17 color combinations ing Se LL “EAGLE Album Pages” with your own tery, no tanks necessar Almost as simple 
ea Commission in advance. Superior Match } - . Ne w Jel = 10 Mat 8-S158, Your opportunity to make good 
( ny, 7530 Greenwood, Dept. F-2, Chi- ¢ rk, new Jerse a — autoparts bathroom fixtures, 

a SAVO-GAS BIGGEST | m moneymaker yet irrors. Get free ~ cg? and ay 
. = eo _ — roo. = Q brir sample. Marshall tox 151, put you in a paying business o 

WRITE FOR I 4 SOLS Sess r Texas ‘ your own, Gunmetal Co., Ave. A., Decatur, 
proof tab lean with damp _ —— . . - ilir 

| Require no nit Beautiful patter LI MINOL S PAIN Pr U ller ee 

I expensive, low priced Details. Ward, 97A, Sayt , Connecticut MECHANICALLY INCLINED ~ Men—Own 
ons ' dre € _ — — " " nd at neral Appl ce é shop. ( si bi a. ie, PLAYING CARD game, 250% profit. Sample | ,,.° i oan t Rt , Ar ne Be ult ~ 

M e Compar ( nati, me 25c. Box 842. Denver, Colorado plete rated course shows you how. 
oO! Welding, Refrig eration, Motor Repairs, How 

; -¥ * o Get Business, et all ases covered, Fre CALL ON Friend g Card A AVIATION adnan nate. c.. Tg ered 4 : 

ents Easter rthd other o¢ BUILD AND fly your own full-sized Glider. N ntr ¥ - Chi . . . sp 
si Personal Stationery; Gift Wrapt Rugg stre lB nae i : to build with 1A: . ‘ 
B fits. Experience unnece r Sar 3 « “ae tools. No welding required. Any M TAIL ¢ ORDE R Business Course shows you 
on val. Wallace Brown, 225 Fifth Ave- 1 Id can be its airport. For full in- - how to make money spare or fulltime. 

nue., Dept. T-86, New York. = a structions, diagrams and plans, mail quarter. Teaches professional mail order technique 

BIG CLOTHING Bar ns for B ofits Specify Booklet 2 How-To-Build It Edit r, not, penny-catching schemes ree details, 

' iresses 10 men’s ts $1.00, shoes Faweett Publications, Inc., Fawcett Bidg., Nelson Company, 500 Sherman, Dept. B-401, 

1 men’s overcoats 50c. Over 100 sensa ( ich, Connecticut, as piss Chica 0. ee 

values. Experience unne ry Free PROPELLERS ALL ete price SUCCESS SAYS Hello To You! Your own 
w le Catal Superior, 1250-EM Jeffer- $ Blade Airliner, t 5. J sour own business, right at homet 

n, Chicago : A iat free Aircooled conversion diagram 2h ing new mail order course shows you. 

VII rive you $5.00 wort ll size pack- I tplane Standard Aerocraft, capital starts Thrilling Details I WILL give 1 00 worth full size pac i Worth, Texas Conus, I~ Ww nd Street, New York. 

af THO : "SANDS OF Mechar needed, I FOR . AN extremely table lifetime busi- 
is Plane Facts prepares you f ness, operate a Collection Agency-Credit 
Zz l e. On $1.75 postpaid. Merritt Wells tureau. Many make $4,000 yearly, up. Write 
BIC Pu ‘ tox 655, Springfield, Ohio Cole Associates, Syt . New _York 

AIRCRAFT AND Engine Mechani M l | HOW TO Make Simple Molds and Plaster 
s pares 1 r government rating ¢ Plaque * No rubber required! Booklet 25c 
Fr $3.00 postpaid or (.0.D. Aviation Publis! | Plastercraft, 1406 E ig3rd St., Cleveland, 

9 Box 503, Studio City, California 1o tig 

CA BI ILD AND fly your own motorcy le powered | FREI 00 ( LEVER m m ailorder homework, 
g t 4 r plane, home. Easy, cheap. Tested pl » | lox business offers—all Snappy money 

ir r Whirlwind — seller Big profits guaranteed, $1.00, Aerotech, De arborn, Michi- r Le vis C 828-0 Carpenter, Oak 
Ww 1 k, Nor est I tr Co B-11 r 

: Nouth Dakota SWISS MUSIC ‘Works—$1.85 to $2 25. 
SCHOOL SENIORS BABY CHICKS | Suitable for many novelties. Mermod Ma 

( mat Ame largest, COLONIAL CHICKS aa largest pro- facturers, 147 We ith Street, New York. 
fas ghest Comr jon ri tion means lowest eading } =e 

y Bes 255-AG, | breeds. Cateleg Free. Colonial Peeitry Farms, | &7 rART OWN # me, office; booklet 
, - . describir ness Plans”’ free, Elite 

Pit a nea Pleasant Hill, Missouri Co., 214-G Grand Street. New York 

87! wall- BARGAINS MOLD-MAKING PLASTER — Casting. 
ére Sensational enteon ANY BOOK (New, I f-Print, Rare) |, Mones Ing H fusiness s. Literature 
tr Rae ames. Metates Ohio promp supplic i west Prices! Send for | free. Ke . __Minois. a 
: a ETT — Free Bars atalogues! Old Prof’s Book . . nm 
MA MONEY. applying initials on auto- Shop. 116 ree ai s Court, Pontiac, Michiga! | ST ei WE rR Pa — Mail Order Sateen 

r Al ) « leline | t me rtic rs renera 

rur 1 name plates, ‘Ral ACCORDIONS DEALER, Prices. I ( Sale l C East 1th New York 
eatem Whannodiuane Discount Prices. W Metro, 44 North | ~ semcaps — ——— 

~ Lane 4] Chicago OFFERS, Magazine, sable N \ TION WIDE 
Lit \FTER-W ayoffs, Start own busi- - ———__— — vise ter ‘ , Jeor ‘hing oy — . oA mh. MEN’S REVERSIBLE Necktie as *. —_ ite re Dime. ¢ ze 

lect f 127 Tested Plans’’ free. Elite Co., __Novelty Shop, Box 542, Albany, N ok, | = ira As. a 

21 Grand st New York BUY VIT MINS direct ve Postcard MAIL AND distribute circulars, wor derful 
. ane anne Matoska Prod s, White Bear, Minnesot o portunity Mir cle Manufacturers, Con- 
ME SHOES 14c, Hats 12c, Pants 28c, cker l ia 

D s 10c, Winter Coats 50c, Fall Coats | BUSINESS OPPORTUNITIES — SS 
B5¢ rgain catalog Free. Portnoy, 566-T | = ST PAR’ T LETTE RSHOP in home. Whitecollar 
Re t licag MAKE ARTIFICIAL marble, glazed tiles, fession. Pr fessional Products Company, 
me —ae plaques, figurines, sanitary flooring, pottery, | Stat ion M, Cincin 

MAN, YOU'LL Like Silvering ? rror Re- novelties Srilliantly colorful samples free. _ se 
fi Making Sparkling Glass Nam e- } (Also, Selfhelp arts, Wealth culture, Psy HOW AND where to obtain capital. Frlly 

Diat: Outfit Prices. Sprinkle, Pint er F-85, | chology, Hypnotism.) Payn, 915 Grande Vista explained, particulars free. Star Service, 
Mar Indiana, | «(Room 103), Los Angeles, California. Wapakoneta, Ohio. 
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WEBER TYPEWRITER Mechanics School. 
Simplified homestudy-repairing increasing. 

Canton. Ohio ftir 

FOR SALE: Mailorder Business. Builder, 25, 
Dyker Heights Station, Brooklyn, New 

York 

CARNIVAL OUTFITS 

HIGH STRIKERS: Building Plans, Illu- 
strated. Dime. Best Celebration Money 

Earner, Easily Built. Mooremade, Lapeer, 
Michigan 

Canes og ~ pm 
AWING AID 

CREATE —o—v—v 350 Illustra- 
tions, 11,000 words. $1.00 postpaid. Hetziler, 

Dept. M2, Box 407, Rochester, New York. 

EARN MONEY evenings, copying and dupli- 
cating comic cartoons for advertisers. 3X- 

Bervice, Argyle. Wisconsin. 

ARTISTIC LETTERING Simplified. Unique 
examples free postpaid. Thompson School, 

872MI, Pontiac. Michigar 

CHEMICALS & SUPPLIES 

NEW Idea 
Kits and 

Home Laboratory 
apparatus outfits for 

WINN’S 
Chemical 

Home Experimenting. Send 5c for literature 
and retail supply catalogue. J. H. Winn Co., 
Dept. 712, 124 W. 23rd St., New York 

EDUCATIONAL & INSTRUCTION 

PSYCHOLOGY TEAC HES about mind. Bio- 
Psychology teaches about power of mind 

ever body. Why not lear to use powers of 
your subconscious mind? Study. Broaden your 
education. Correspondence cours¢ Invest in 
yourself, What other investment can be more 
profitable? Gratuitous information. Dept. M, 
Taylor School of Bio-Psychology, Chattanooga, 
Tennessee 

FSREE—A complete 1.C.S. lesson pamphiet on 
Airplane Drafting! Unusual money-making 

@pportunities in this booming field today 
Experience, first-hand, the thrill and satisfac- 

tion of mastering a first step to success 
International @orrespondence Schools, Box 
2316, Seranton, Penr a 

GoOoD USED" educational on all 
subjects bought sold, rent hanged 

Batisfaction guaranteed. Comp details and 
S4-page illustrated bargain catalog Free 
Write Nelson Company, 500 Sherman, Dept. 
B-259, Ch licago 

AVIATION HOMESTUDY Cou 
craft Maintenance and Construct 

ates placed in positions. Moderr 1 
210 Douglas Bidg., Windsor, Ont., Institute, 

Canada po 

CLINICAL LABORATORY Technic taught in 
your own home. Practice outfit supplied. 

Bulletin. free. Imperial Technical Institute, 
Box 973-A. Austin, Texas. 

MAKE UP To $ 5-$35 Week 

Practi urse! Learn 4q 
Booklet ago 68 l 
Dept. K-1, Chicago 

USED CORRESPONDENCIH Courses and 
Technical Books Bought, S&S ted, 

Catalog Free. Educational Exch na- 
gar. Ala bama 

RENT LATEST technical books Lowest rates, 
4 free. Merrit Co. gox «4655, 

Yhio 

) STRATE! D I lesso handwriting 
lysis. Examination free Donalson, Linn 

Creek . M our 

HOME STUDY Course, Drug Therapy. 
Free Literature. Inst, of Drugless Therapy, 

Tama,, I va 

BECOME A Re al F 
Stein, Sarasota, Florida 

roker! Write Jack 

FORMULAS, PLANS 

AUTHE NTIC Rye’ I ae em pages (il- 
lustrate ) ) Moneymaking formulas, 

fecipes, a . ns ib. 1.7 post- 

paid or C.0.D. (Foreign ‘2. 10 ) Catalog 3c. 
Adams & Brown, Chestnut Hill, Massachu- 

EIGHT MONEYMAKING formulas $1.00 
Particulars free Viggiano, 6556 Ladson, 

Pittsburgh, Penr ye mie 

REAL MANUF ACTU RING f formul Lists 
free. W. Cummings, Chemist, Gordon Ave 

Svracuse. New y 

MAKE “IMITATION Vanilla, 20 7 n 
Send $1.00. McDaniel, 939° East 5 
etroit 

Moneymakers FORMULAS—ALL Kinds 
Illi- Catalog Free. Kemico, 67, Parkridge, 

wols 

28 When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 

FOR THE HOME 
COFFEE SUBSTITUTE Formula and direc- 

tions 50c. BR. Plumb, Herkimer, New York 

HELP WANTED—MALE OR FEMALE 
MEN OR Women, Representatives wanted, 

pleasant, dignified work, constant repeat 
sales, liberal .terms. Write for particulars. 
c. O. Olson, 126-XX, Grandy, Minnesota. 

MONEYMAKING OPPORTUNITIES 
SCHOOL SENIORS—Sell America’s most 

beautiful, distinctive Graduation Name 
Cards. Positively highest commission. Lowest 
Prices. Free sample kit. Printcraft, 1423 
E. Elm Street, Scranton, Pennsylvania. 

FULL OR Spare Time Propositions Galore 
in ‘“‘Money Making Business Starters.’" A 

$1.00 book you can have for c prepaid. 
Order today, Globe Cover Service, 707 25 St., 
Oakland, California 

MAIL ORDER Business, Course In Modern 
Mail Order Methods, Learn How Successful 

Men Sell By Mail, Free Details. J. W. Fore, 
4539 Chestnut. Kansas City, Missouri. 

“MONEY BY Mail” brings proven, tested 
money makers to start your own business. 

Sample copy, 25c. I. W. Meeks Publishing 
Co., Box 792. Weed, California. 

YOU CAN win thousands of dollars in con- 
tests. Proof. 10c brings exclusive particu- 

lars. Lawrence, 4627-M Fernhill Road, Phila- 
delphia, Pennsylvania. 

MAKE MONEY at home. Choose from over 
particulars 
Irvington, 

Full 
Avenue, 

100 sparetime activities. 
free. Wright, 83-A Maple 
New Jersey 

UNPAINTED PLAQUES, Statues, 
24 different samples $1.00. Request 

ture. Oman, 642 Broadway, St. Paul, 
sota 

PROFITABLE HOMEWORK. Woodcraft 
Sample and Details l0c. Woodcraft Proj- 

ects. 1320 Lindsay Street, Gainesville, Texas. 

DON'T BUY razor blades until you get our 
low wholesale prices. Write Tharp, 914 

Lexington, Cumberland, Maryland. 
MONEY FOR Mail-Order 

Stamped Envelope for Details: Ellis, 
Sierraln, Stockton, California 

E ARN MONEY evenings, copying and dupli 
advertisers. 3X- 

Novelties, 
litera- 
Minne- 

Send 
1554 

You in 

cating comic cartoons for 
Service, Argyle. _ Wisconsin, 

5 MOST READ Mail Order Magazines 20c. 
Armand Cartier, 695P North, Pittsfield, 

Massachusetts 

SPARETIME OPPORTUNITIES Details 
free. Phil Bruce, Box 34lf, Palo Alto, 

Californ == 

RED-HOT LEGITIMATE ways to make 
money f-a . We-Ta-Re, Franklin, Penn- 

sylvania. 

3 BIG MONEYMAKERS lic. Edward Willa, 
-13th Street, Troy, New York 

POULTRY 

LEARN ABOUT wartime poultry raising 
Real profits can be yours raising poultry the 

“American Way.”’ Monthly helps and sugges- 
tions, short cuts that save time and money, 
free bulletins, personal help from poultry 
experts and monthly Poultry Magazine pub- 
lished since 1874. Cost less than 3 cents 
monthly, 25¢ ye 5 years $1.00, Send coin or 
stamps today. American Poultry Journal, 544 
So. Clark. Chicago 

MEMORIZE RADIO Code Easily! Use Kolor- 
‘ards, Complete Shortcut Memorizing, 

Practice System—Only $1.00. KolorKardg 
(M1243), Bluffton, Ohio. 

SALESMEN WANTED 

ADVERTISING BOOK matches at sensa- 
tional low prices. 2,500 books printed black 

on silver with customer's ad $6.95, including 
tax and your commission. Free selling outfit, 

Chicago Match Co., Libertyville, Illinois 
Dept. MI-1 

——$— 

TEXT BOOKS 

REFERENCE _ Book a 
Knudsen, 523 48 

MACHINIST'S 
postpaid. G. A. 

Brooklyn, New York 

TREASURE FINDER 

MT-SCOPE METAL Locator Fully Guaran- 
teed and unsurpassed in efficiency. Time 

payment plan, trade-in and accessories. Free 
Literature. Fisher Research Laboratory, Pale 
Alto. California. 

SEEK BURIED Treasure. Methods and 
mysteries explained. Circulars free. F. Cen 

tury, Box 151, Glen Ellyn, Illinois 

PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 

SEND FOR free catalog and samples of low- 
cost, quality printed items for personal and 

business needs. Lianerch Print Shop, 538-1 
Wales Avenue, Llanerch, Pennsylvania 

100 8%xll LETTERHEADS & 100 6% 
envelopes $1.00 postpaid. Price list free. 

Wm. Moriset, 51-Second Ave., Ilion, New 
York 

HAMMERMILL LETTERHEADS, envelopes 
billheads, statements, Samples free. Drew 

Press, Box 423-8, Greensboro, North Care 
lina. 

MIMEOGRAPHING: PRICELISTS. Formu 
lae, Letters. Prices and work that please. 

Detroit. B anton at Stanley, 

SAVE WEAR and tear on your car. Shop 

by mail. These guaranteed advertisers will 
supply your needs satisfactorily 

200 VELOPES OR Letterheads printed 
Postpaid. WSJHP, Pottsville, Penn 

sylvania 

“GOD BLESS America” stickers. 500 for 
25c. Miss Ryczaj, 2355 Castle, Cleveland 

Ohio 

SPECIAL! 200 BOND letterheads, envelopes, 
89c. Joseph Johnson, 1382 Fifth Ave., New 

York 

PRINTING OUTFITS & SUPPLIES 

a CUTS, direct from negat no 
cids. instructions 50c, WSJHP, Pottsville 

Pennsyls ania = 

INEXPENSIVE Ra PRINTING Press. De 
tails Free. velty Shop, Downsville. 

Louisiana 

RUBBER STAMPS & MARKING DEVICES 

3 LINE STAMP ve 500 Statements oF 
Noteheads $1.50, postpaid, Printrite, Wau- 

watosa, Wisconsin, a y 

ONE LINE l5e, two line 25e, thr lines 
35c. Excello Sales Co., Shreveport, Louisi 

ana 

HOBBIES & COLLECTIONS 

CHICK RAISERS profit by reading America’s 
leading poultry magazine. Newest ideas on 

brooding, feeding, disease control, marketing 
One year 25c; five years $1. Poultry Tribune, 
Dept. 21. Mount Morris, Hlinois 

PROFITABLE OCCUPATIONS 

$10.0 00 WEEKLY, MADE growing mushrooms, 
b Dried Dominion *atent 3315 

Fre e ~~ North American, 169M Yo nge. 
Toronto, Car ada. 

er a) FROM H AL F Acre! 
ed tract supplied 

Dept. 9, St. 

Growing Ginseng, 
Particulars 10¢, 

Growers, Norbert, 

} PRESSING Showeard Sign 
Circular, Orvel Archey, Lake- I 

wood 

MONEY RAISING Rabbits Investigate. 
Folder 1%. H. Close, Tiffin, Ohio 

RADIO—SUPPLIES—INSTRUCTION 

RADIO COMMUNICATIONS 
fying for all Federal licenses. Home study 

and resident courses. American Radio Insti- 
tute, 1123 Broadway, New York, New York. 

courses quali- 

7 BYISTS! THE Hobby Spotlite Magazine 
1s departments on stamps, T 

B.. cigar bands, books, 

uny other hobbies atever yo 
need it. Sample copy-2 Whole 
Spotlite Publications, Box 
Ma 

NEW HOBBY xican 
books, Fifty 

ate ted 

HALF POUND Hobby Mail, Name in Hobby 
et ory—X 10c. Christiansen, 1918 N 

Fr is Chicago 

BEAUTIFUL | STONES removed fro 4, 
etc. 100 assorted $2.00. L Box 1, 

i \ souri _ 

2 Free Advertisements, 

nd Hobby New va t = 

JOIN. MATCHROOK Club- c. Free cover 
Box 101- Rochester, New York. 

INDIAN CURIOS. RELICS, 
ANTIQUE FIREARMS 

25 GENUINE INDIAN Arrowheads, $1.00. 
Catalog. Geo. Holder, Glenwood, Arkansas. 
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Hobby 
is N 

ngs, 

s 311, 

rents, 

vera, 

—— 
$1.00. 
snsas. 

1943 

RARE COINS 

FREE! FOREIGN Coin. banknote and large 
50 page illustratea coin catalogue to ap- 

al service applic ants Send ;¢ postage. 

FREE PACKET U. 8S. commemoratives t PENNY AP PROVAL 
those requesting approvdls and enclosing 1217 St., Cov 

5e for postage and handling. Fred Herzberg, DIFFER E 
Jak, Elmhurst, Illinois. Box 3780, 3 

S that 
ing . 

NT Canada; apl 

a 6 

prevails. 
Portland, Oregon, 

ham Coinco., Springfield-9, Massachusetts FREE 

COMMEMORATIVE $%%« Columbia, Lin- 

COMP LETE ‘United States’’ stamp 
1,000 illustrations! Send 3c for = Kulokoski 

“Ha ris & Co., 22 Transit Building, rs. Kulokoski, Vita, Manit oba. 
50 CANADA lic TO serious approval cus 

oln, Stone-Mountain, Long-Island, Cleve- — } ic 
land, $1.00 each. Large illustrated Catalogue Boston. Massachusetts. AP P PR Ov bow a ees 
25e. N. Shultz, lt Lake, Utah. ’ ’ — i 
WD DIE i ER NT INDI \N Head Cents $1.10. | APPROVALS | PI — APPROVAL ‘‘Finds.”” W. Wilson 

Buying, Selling Lists. Large give you the 2999 East Blvd., Cleveland, Ohio. 
Catalogue &¢ Bebee Coinco., 1180 East 63rd, opportunity to CHALK TALKS 

a examine various TRICK CHALK Stunts. Catalog 10c. Car 
H $10 OR $20 G ENUINE Confe _ te Cur- assortments of toonist John Balda, Oshkosh, Wisconsin 

» 25. E Beffel, Box 37-A, Ottawa, stamps before buying. DETECTIVES 
¥ : - . . This is a special Cour- DETECTIVES —SECRET _ Investigations — 
: - OINS AND ie ts L0c. Oddehon, Box 44, tesy Service extended Easy Method By Former Government Detec 
_Uverland, ouis, Missouri. by St Deal c tive. Finger-prints, Secret Code Booklet 
RETAIL COIN List 10. Ramsay, 882 East oo re ee Free. Write—International Detective Train- 

t. York, sons nis eS ate with them by looking over ing, Box 756-M Journal Sq. Station, Jersep 
Approval Stamps as soon as you City, New Jersey. 

STAMP COLLECTING receive them. Then send payment DETECTIVES—WORK sueme— Travel, i 
me € > n iry. Detective Particulars 

for the stamps you keep; and return free. Write George Wagner, 2640-V Broade JAMBLERS PACKET—I am closin; 
ire stock of DeL on those you don't want. way, New York 

sore geo FINGERPRINT AND detective particulars 
. in addition fam coine to throw i free. Frank Mashak, 4127-M Westminster 

: én lie 100 CANADIAN, 100 U. 8S. All different, for | St. Louis, Missouri 

1e¢ Saar es Ge ek = P BODYBUILDING COURSES— 
t ~ Canad ag ° _ ae ATHLETIC EQUIPMENT 

- ; — ae . SUPER JU-JITSU—lightning defense an@ D L . * W On Lp's - heer can mon yong -d be attack system, Sensational new home-stuaf 
- holt Co., Box M, Woodbine, Pennsylvan course now ready! Learn to lick brutes twice 
POSITIVELY U ‘2 \. _— . _— . oe your size with only your bare hands. Free 

est Scott's Int details. Nelson Co., 500 Sherman, Dept 
BIG PACKET, Commemoratives, Pictorials, B-507, ¢ 

Eastern Roumelia, Bhopal 5c. Approvals I a mani 919 Qa : . : SE 3, muscular, full of pep. Amazing s rd $4. a r, 1019 Greyton, Cleveland Heights, new body-building course. Write Olympie 
i , a ‘ —. System, Dept. W, Waterville, Maine. 

t TAM rc , 50 differer Ee 
Stamp S STAMPS FROM old collections, 50 differ ent | SI PER SYSTEM Of Natural Physical Traine s amp : im Sprit United States 25¢ Satisfaction guaranteed ' ( if 

" Others on approval McCrea 15 Niagara Ave £ Free booklet. Harry Good, 326 
WORLD'S SMALLES’ _Airmail—Diamond ] 7. pn octowr n. New York . - Watson Rd., St. Louis, Missouri. 

tT le Stamps. Free Stamp Maga-| — — - 

) magnifier to study your stamps, | UNITED STATES approvals, complete cover- GAMES—ENTERTAINMENT 
\ rge collection of stamps from scarce age, fine quality, attractive prices. Seminole | DISTRIBUTOR WANTED for newly pers 

4 Bargain, Se wit pprovals Stamps. Box 436, Coconut Grove, Florida fected ps arlor game. A winner. Write E. G 
( 1 Stamp, Dept. 21, Little Rock,| [. s. UN Ze. Approvals | McReynolds, 801 W. 10th, Amarillo, Texas 
An 8 HYPNOTISM 
VICTORY PACKET Free. Inclues stamps HY PNOTISM. COMPLETE 20 Method 

f Tanganyika—B Cayn land I E 2 25e. Western Institute Hypnotism, 
—A I—Scarce Ba byhe - — Coronation — Neumann & Co., 6728 W. . l Palatine, Illinois 

: li—Map, Stamps-—avith Musas Ws ansin MAGIC TRICKS, JOKERS, PUZZLES B 4: 17 CATALOGUE. Value 35c,| = = a 2 
G Toronto ca approval applicants. Eds | NEW: SIMPLIFIED card tricks. Amazing. 

Sle FOR NOTHING! Scarce et of four for your stamp collection if Mich : - 

Island, Illine Self-working. Baffler 
W. Roundtree, 529 Elliott St., River Rouge, 

Ss. 50c¢ postpaid Jamet 

cor orative tal value Sle worth between*$5.00 and $2,500.00. Keigwin - 
nt ] ted bar ist All abso- Comy . land, New erse AMAZI AUDIENCES! Become professional 

t 1 pplicant t - 7 = — l r culars, s $ apt applicants for | 753 DIFFERENT U. ommemorative : — 
. ind ad Sof th amp-collecti @ ere " ae Si . Lbe ; ton, 529 dir oe Nelmar, 28: icago. 

t Fitt , Dept. 65-B, Framing! ; Union City, New Jersey WE SUPPLY ( n ician. Large 

— | EXCHANGE YOUR duplicates with others on st 25e. Holden, 222 West 
1 CENTURY U. S. Commems, Civil Wa Swappers List 1 National, 1519 Roselle : 

s, Batth ps $ nd $10 8 York SIXTY EN ‘WORT D'S best ecard tricks and 
Illustr i it Ss. ( ‘ I . LENT COMMEMORATIVES ee 3 be Sterling Magic, 345 John R., 

{ S A “ ppiie . ropou Art hur Benton Ryan, Middle- - 
Stamps. _198- “R_ Broad New York. __s | town, Connect MYSTIF Y ING TRICKS Free, H. E. Willis, 
FR LEEWARD Is., Cayman Is., T i 00 MIXED POSTER Stamps and Patriotic Box 17 tend. Ome 

( lus 60 « nt mint Gee .. abels $1.00. Rooney, 116 Prince Street, MUSIC, TaaTROWENTS & INSTRUCTION 

er stamps, to approval service York City ADULTS EASY Piano Cours@e $1.25. 
5 Ser n A. tage. Tatham Stampco.,] FIVE AIRMAIL Tria S , with ap- Moses, 315 West 86, New York. Sr »-9 chusett oniaiee alee, ion s jeld-! Sr |-1D-9,_Massacl —_——— | ,,Provals. Avalon Stam Springfield-9, PHONOGRAPHS 

I “OR 1 Portuguese, ns OP ; 
. a ke membe s p in stamp « of] FREE °5 DIFFERENT Canada with} POPULAR DANCE Phonograph Records All 
4 rs, 41 of Hot Bul f s. Merrill Sherman, Rush City,] ,, numbers. 10-inch, 2-sides, Victor, 
k le * > n, B 1 M I ird ( “ie idt, Lom- 

I i ( ons. Barton, Box 321 ul “ ome Cnethe Bands, Slightly 

t New Jer _}1 i CED FOREIGN stamps, We; 5 & 1 on phor ood for hundreds 

FI YOUR choice of any 10 stamps fr Stamps, 1018 N, Rampart, Los Angeles, | | Packs e, $1.50 Cash 
U. S. Approval lection. Tl ( fornia with order eases customer. 

I included mopolitan St I FREI STAMP walle incere pproval I I s . Ohio 
: 1457 Broad Dept X, New P bu Thiese, 10526 Anzac, Los Angeles, SONGWRITERS 

_ _ 9 7 TPTP . =a PO’ SONG WE ITERS—SEND Poem for Imme- 
FINE APPROVALS 1. Fast, | SELLING OUT ss 5 Re les - wv _— Considerat and Free Rhyming 

er Tell to é : — 2 sant, Malden, Massa- |} yj, ry. Rict Brothers, 166 Woods 
Dr nd ne send ps Mit — — Bi ns a 

Skit 345 East Ocean, Long Beach, Cali- | 1 RI SONG POEMS nted: Write for free 
* booklet outlinir Your Opportunity. United 

Music Corporation, De 1 nb meg STAMPS includi 
‘harities, Airma 

So , 

= Star 
n, 2232 Grand, Bu 

prov I i DIFFERENT UNITED States 
M. Milwaukee, W onsir aenverg Baroda 

Profit Sharing Plan 
45. 204 East Fourth 

SONGWRITERS. WRITE 
pt. 19 Sal In liana, 

Allied Music, 
Cincinnati, Ohio. 

for free booklet, 
Dept. 

SHOP THESE COLUMNS WITH CONFIDENCE 
ALL MECHANIX ILLUSTRATED CLASSIFIED ADS ARE GUARANTEED 
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SONGWRITERS—GET the facts. ree in- 
formative ‘booklet, plan. Write today. Song 

Service. 331-A West 46th, New York 

SONGW RITE RS! AMAZING, cuts tanc ding 
offer, Hibbeler, C32, 2157 No. Avers 

Chicago se 

WANTED: ORIGINAL Song Poems. Five 
tar Music Masters, 629 Beacon Building, 

Bost 

SONG POEMS wanted. Barnhart Publica- 
tions, 1320 48th St., Des Moines, lowa 

BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 

REBINDING: HAVE your old books, Bibles 
nd Hymnals rebound. We bind magazines 

Write for prices. The Heckman Bindery, 
Dept. H—North Manchester, Indiana 

10 PHOTOG RAPHS OF t Tow: most 
pot in ‘alifornia. 25ce. Ghost Town 

rit r Galler Located at Knotts Berry 
r it iP “a California 

RECEIVE $3.00 BEST-SELLER, monthly 
1k 1] without 

iway, New obligation Kassir 1, 

Yor! 
OUT-OF-PRINT, New, Used Books Supplied 

Quick] T. Jamkowski, 18870 Marx Ave., 
gan ™ t Mict 

BOOKS, CARDS; Specialties, Catalog, 
Samples 10 Easterncity, 330-Se 

CAMERAS & PHOTO SUPPLIES 

FOR VERY little money, you can build an 
ultra modern Photo Enlarger that handles 

any size film from 33 mm. to 9x12 cr Any 
hobbyist with average skill can make it 
Complete instructions, diagrams and plans— 
only 25c. (Limited supply on hand.) Specify 
Booklet 3 **How-To-Build 
‘aweett Publications, Inc., Fawcett Bldg., 

‘ nnecticut G 

MAKI MONEY in _ photography Learn 
quick it home. Easy plan. Previous ex- 

r unnecessary Common school educa- 

’ fficient. Booklet and requirements free. 
American School of Photography, 1315 Michi- 
gor Dept 043, Chicago. 

SAVE WEAR and tear on your car. Shop 
by t These guaranteed advertisers will 

eur r needs satisfactorily 

HOME MOVIES 

COMEDIES AND full length features in 
ery sharp, clear, 2c foot. Cope, 

370 Sout 1 Figueroa, Los Angeles 

RENT MOVIES by w t 
lémm. Catalogs 

burn, Dayton, Ohio 

ti bh RINGS ‘st RPRISE” assortment, 8mm 
colorful tles LeMoine Films, Nevada, 

Missour 

MOTION re eee & SOUND ‘ 
EQUIPMENT 

COMPE! rl 16MM _ sound = subjects—$! 
plicing.) All sizes film bought, sold, 

ed. Catalogue—Sample film—1( In- 
l-I, 2120 Strauss, Brooklyn, New 

‘ 1f MM KODACHROME BW filr film subjects 

I ual Lists Color Sample. Dime. Griffin, 
Box 1-D. Ithaca, New York 

LEARN MOVIE 
ilog. G Free cat 

Washingtor 

FRE! MOVIE Catalog ample films, 1 
i Compar Jack I € 

PHOTO FINISHING 

DOUBLE SIZE Prints. Q ork. ¥ 
r & exposure Oc; 1 xpos i 

iT 1 Reprir ' 
fornia ¢ mers id T Ww r 
Return Posta Get our | pri Er 
largements and copy work. All h 
teed. Everlasting High-Gl Oo ight 
BRervice FP *hoto S ice, Box San 

Fr ; 
BIGGEST MM 

lar : 
date. I xt : 
split s J 
beaut ' € i 
wide mar I 
Box 9A. Chit _ ie eal 

REPRINTS 2e EACH, 190—$1.50. 6 or 8 
exposure rolls developed prints ex- 

posure 25 % exposure omm olis f alr 

enlarged £1.00 1 Free fa g 
M ivy, 5- 109 North De verve Chicago 

2 

} ' FUEL, OIL Conversions for Automot re 
Marine engines, write for free literat 

Water Tank Jacket Houston & Logan Conversions, 2112 Ad 

Berkeley. California 

Conserves Fuel 1942 IGNITION SUPERCHARGER 
Fast Starting Mileage Pep. E. G. 

7 Mfg. Co., 60 Joh Street. New_York. 

j 10% PER Gallon. Form 
Herkimer New York 

REFINE USED oil withoui ost. Particulars, 
E. Gerwin, Alva, Okiahoma 

AUTOMOBILES—MIDGET CARS 

WHIRLGAS SUPERCHARGERS, ¢ n- 
crease mileage 20%; power 10% rd 

guarantee. University test Any ca 9 
make, year. Wrench i Ils 15 minutes. fin 
Hanley, Manufacturer, 5719 Loraine, Detroit, 
Michigan 

GASOLINE SAVING device. Walert Com- 
pany, 3429 No, 10th Street, Milwa e 

MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS 

SAVE GASOLINE, { 
les, Bics 

mobile Gasoline Er No priority - 
sary Illustrated c¢ e dime. ¢ er, 
307-A_West_ Pico, ele Calif ia 

BUILD | ELECTRIC without irs, 
cha . or welding pedals, brak 

Amazingly quiet, p i ‘ Plans $1.00 
H. Klauss, 1369 Missou St., Pitt gh 
Penn Ivar 

“BIC YCLES, ELECTRIC ‘ALLY, Dr 
Plar Pi 8 Instruction 

| sonable Parts sflab 
| Filmwood uffalo, N 

ELECTRIC POWER ¢ t— 

practical plans 50c, les, 
Development of the hot water tank Watertown, Wisconsin 
jacket shown above makes possible the 
conservation of fuel (vital now that oil ELECTRICAL SUPPLIES & EQUIPMENT 
is to be rationed and coal trains are MOTORS, GENERATORS, aon ag Fencers, 
at a premium) while enhancing exterior other electrical items lls oie 
appearance of such installations, a fac- | S73; Write LeJay Manufacturing, Minn 
tor appreciated by owners of basement 

4 A ; ° 7 y ane € ri your Pe Shop 
recreation rooms. Quicker heating is a - _ (A we ‘The se A. mabeed advertionts will 

polis apolis, 3 

third advantage, the maker claims. upply your needs actorily 
The jacket is made of a patented air- ce eng ieee ie 
cell insulation material, and can be a agg 2 aon oa esa ras 
installed by anyone on standard 30- PR npg es P mig : oe 
and 40-galion tanks. Seals are closed 
with cloth tape matching the finish, ENGINES, MOTORS 
which can be wood-grain, gray, or TWIN CYLINDER air compressors $8.00. 
green. About $2.50 for the 30-gal. ‘size, Motors 1/3 horsepower $8.50. Sewing 
$3.00 for the 40-gal. tank. Machine Motors $3.00. 907 North Fifth 

Philadelt 

MACHINERY, TOOLS & SUPPLIES 

ROLLS DEVELOPED and 4x6 oversize glossy | WANTED; URGENTLY need all kind and 
lox prints & exposure 30 12 exposure sizes machine shop equipment, too and 

| 1 16 exposure 60¢ Overnight service Will pay highest prices. Jack Katet 
Clemet oto Servic 1318 W Columbia taranty Building Detroit Mict un 
Ave Philadeiphi Pennsylvania LIPEE j ii agg ‘aa - = —EE *4 direct reading, spe u 
EVERY PICTURE an enlargement! 8 spar- vork " up. Free 1 lu »... 1 cir “3 

ckie-edge Enlargements and roll nse w $11-F East 3lst, Kansas City 
coin; 116 size or smaller: en- 

lar ts 3 Enlarge Photo, Box 791C, ——_— — 
$ RECLAIM DULL and broken drills with 

EE gL RSs eae _Nu-W y Drill Grinder Circular Free. 
ALI ENLARGEMENTS from your eight ex- Co., Spirit Lake, Towa. 

| posure film 2 exposure roll 36¢, py - 
| 16 exposure 41c. Aberdeen Film Service, Box ( East 

149. Aberdeen, South Dakota, 1. K snsas City, Mis aie 

| 5x7 ENLARGEMENTS 15 TEN for $1 00. MACHINE SHOP power t built from 
s exposu s } scrap. Book $1.00. Simplex, tox 260M 

exposures, 45c. DeVane's Photo, * Melville, P Michigan 
Louisi 1 | -—2 2 WELDING—PLATING—SOLDERING 

| ENLARGEMENTS, Rx10”, 25. Send Nega- 
| I oto, Dept. 4, Andover, Massa- BUILD D.C. Arewelder without rew ng 

cael ‘ matur Plans $1.00 each. 25 to 600 
| mper from le motor ] t lant 
| AUTO SUPPLIES & EQUIPMENT generators, a arte? r tors. 

: Welders Club, BB Mart, CI = 
ee meee ee eee? SAE SOLS on Ider. « ote 
Il wonderful performance ~ A cnguay ecsomicn __kit ! erytl upplied th full di jong 

method. Different and better. Costs nothing to - - . Will m a ng ’ 
| investigate. Write for free circular No. 5A, | Marvel Electro Welder Mfg. Co., 195-M 
iu ! Comp 291-204 Manct er Centre St. N York City. ew 

I Port! Oo USE GASOLINI for lir ind ¢ g. 

i= ———— _ Mak ‘ own torct Instructior One 
NEW PILI and 1 tT’. S. dollar. Matt! Mfg. Co., Red Deer 

} J re Sibert ( , 
0 Start Sa Satter 
Treat ! Ag Ww FOR INVENTORS 

| J. R. Beamar 411 Coolspring St., aye < - . 

! North Car PATENT YOUR Idea! Write immeriat for 

‘aera —— two free illustrated books, “Patent Protec 
NEED NEW Tires? Rejuvenate s rub- tion’’ ad ‘When and How to Sell an In- 

her h famous slyecline rs report vention’’, 68 pages of valuable informatios 
5.000 miles per applic ation 20-tire tre atme nt for inventors. No obligation. Address: Victor 
only $2 postpaid. Nu-Way, Agawam, | J. Evans & Co., 770-B Merlin Bldg., Wash- 
Ma sachu etts | ington, D. C 
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CAN INVENTORS Make Money Today? In | OUTBOARD MOTORS—used and rebuilt AUTHORS’ SERVICE 
1¢41 alone over 4,000 Assignments of bar — s. list free. Used parts, save mone N > -_ 

Patents a month were made by inventors to Cc all-Hicks Co., 953 Commonwe alth, = ns io one Ping oP Solanala. ake 

manufacturers “ individuals. 7 is shows Koston, Massachusetts | tunity to ‘‘break into’’ profitable writing 
today’s demand for new patented inventions ee i. cone OR ge , « - 
Write for our Free Book, ‘‘Protect, Finance BUILD IT YOURSELF aoe aa oe 7 rg = 

° » ers Se e, opt. - » & 0 5 
and Sell Your Inventior Special form “‘In- E-Z-STEER. A radically different sled. Adds | yqjssouri : 
vention Record’’ also mailed Free. No obliga- new thrills to coasting. Easy, inexpensive 

tiot MecMorrow & Berman, 138-Y Albee to buil Learn more about this sled. Write JEWELRY 
B r Wast Cc toda Enclose 3c stamp. Aquarian Age In- 

dustries, Mohawk, New York INVENTORS: NEW military and co ymmercial 
nventions urgently needed by manufac- BABY-BUG i 

tur Write for particulars. Chartered In- ea to build—inexpensive 
0 Inventor, Evergreen-Lodge, Dept. 5-B. Washington, 

3¥ ATTACHMENT — Rocker — 
Full desc ription, 

‘he pencil pointed fountain pen, 

style, with strong ball like 
gold point, $2.10 postpaid. 
Coloma, Wisconsin 

IN\ NTORS' IDEAS for sale lis 
Elma, Wash- ZIRCON DIAMONDS; beautiful, inexpen- 

sive; Catalogue Free. Box 388/92, Wheel- 

accepted. Svitak, 1877 Riverside HAND-MADE NOVELTIES ing, West Virginia 
D Angeles, California MAKE WOOD Novelties! 3 assorted color- MINERALS & PREGIOUS STONES 
GET ror R own pate nts. Blanks, instruetions patterns, 25c. Feltkraft kits! 25c. Belt kits! WPS CWI KU - 

: : oa . mae oni-Studi o Weak FASCINATING qt 25 = labeled = Sons, Cam npbell, California. 0 Roni-Studios, Whitestone, New York specimens, $1.25 ‘atalo ce Scott aia 

cAs 7 FOR “practi ti al id ic and inventions. HOME CRAFTSMEN 2500 Beachwood Dr. ° Holly wood, California 
\ B FA-91441 Pleasant, Chicag 7 ' 

— CATALOG :—PATTERNS Plywood Novelties, MISCELLANE 
EXHIB IT tye R Invention at Inventors Cc “Club, Lawn Ornaments, Silhouettes tter 4 — ~ . eee 3 

1 1 4th Street. New York Numerals Decal Transfers, Hand Hand | SEWERS CLEANED Permanently, Wit 
N Other 500 Digging, Destroys Roots Chemically x 

Cartridges, INVENTIONS WANTED 
Tool ew Power Sander. 

! finfly illustrated Write today. Wo- } Of Six. Postpaid $1.50. M-Q 
IN\ NTORS: HAVE ye sound. practical Met Shop. Ashburn. Geor 3001 Fourth Avenue, Huntington, West Vir- 

invention for™sale, patented or unpatented? | 7, NEW Shebel Saw F =~ “Gaines aaae Cee 
I rite c hartered Institute of American a EW Bhedel 1 Ser : oo Pull rien Hh PANTS DEEPLY creased attract atte ation. 
I De pt. __ 5-C, Washington, D. ¢ tior P. Shebel 0E S 2nd St Special formula for lasting 
in) i : », T0E S. 2 St. seaheian Wom see ‘ 

x NTIONS PROMOTE D. Patented or un- Milwatkee, Wisconsin ae eee ee 1608. Hollywood, call: 
“ 1 Company, tl OLD ow to seal leaks anc -_——- ol serickk. te Ee Afissourt etn gy Re Aa ee oo Le IVE GIGANTIC mails, magazines, 

—<—— a — — = Peis : ' “y oo . . amples Your name in numerous mailing 
CASH FOR Invention -patented or unpat- sure a erican Fluresit Company, Cincin list “~ 10 Howard, 396 Broadway, New York 

€ Mr. Ball, FB-94141 Pleasant. Chi- nati, Ohio ~= a + {ME - 
cago. Illinois VENETIAN BLIND Supplies—Literature | SAVE WEAR and tear on your car. Shop 

upon request Homecr aft ‘ Supply Aurora by m These guaranteed advertisers will 
MODEL ENGINES Illinois = . . hie . Iv ur_needs satisfactorily. 

CATALOG 50 ENGINES. Model railroad NOVELTIES FI :  mashenne cut 50%!!! Guaranteed r ~ I EL ys) {OM scrap wood, 25 atterns 
: s. “Se Refundec d Howardco, M-2417 95e. Lynds. Medway, Mos ont aie oy tat Circulars 10c. Rosen- 

N i ag pweig, RR1O-C-1, Cincinnati. 

MODEL RAILROAD SUPPLIES 
SPORTING GOODS. FISHING TACKLE, BURIED TREASURE. Minerals. 

GUNS let Pa ttographs, Fisher Laboratory, Palo 
RAILWAY MODELS, Complete Line In- FRE TSED and 

f tive Catalogs O gauge 112 Pages 25c, " : » 
> Equipment Catalog 

Ne w Gt im and Sports 
Two Thousand Used 

lifornia. 

free book- 

HO i8 Pages 15c. Walthers, 235 Erie, Mil- | and New Guns—all models—all makes—all | AMAZING WAR. Prophecies. Startling, Ac } Wisconsin sll calibers. Trade Guns at Klein's curate. Write Chas, Sierer, Railroad, Iron 

PATENT ATTORNEYS to Klein's for cash. Alse | Lon. Olle 
P be Outboards Sportswear e : . > , > 

= 7 4 ‘ REASONABLE PAID for Watches, Parts NVEN row —wi the bliga- t ein’s, 5 outh Is licago ‘ "or > 

& boas co ‘Inve tion’ orm-—ar _ -— — R ue l _ “Beco ~ eter tl rai—ani STEER HUNTING blowing horns, high tone, | ~~ ponents 
A = ee ¢ Cee Ce , $2.50. General Mercantile, Lare do. | SUGAR SUBSTITUTE: Formula 10c (coin) 

a en pa — lure. Pus. Tene, RK. Plumb, Herkimer, New York 
rence J rien & y acobsor 

3B- Adams Building Washington, D. C TRAPPERS MONUMENTS 

IN' EN TOR ~' G U IDE BOOK P we sang so & TRAP FOX or Coyote tare ground and deep MONUMENTS—DIRECT Low Prices. Freight 
ect pon dg ovements 3 “ = ge snow trapping. Free illustrated circular Paid. Lettered. Guaranteed. Free Catalog 

— hon ek . ka seal Q._ Bunch, Welch, Mins and samples. Write Granite-Marble Factory, ion”’, ree. ‘ A. UL 7. Oneco, Florida. red’ Patent Attorney, 154 Nassau FIELD GLASSES. TELESCOPES, RB 
New York ae MICROSCOPES PERSONAL 

NT PARTICULARS and Blanks, Free Were ’ sas . 
tnment-Registered Patent Attorney 36 | LENSES—BUILD your own telescope, YOUR SUB-CONSCIOUS mind can and will 

years. Sterling Buck, I-Hotel Plaza, Wash- glass, microscope, riflescope, ets give you what you desire, when you know 
ing D. C “pons 9g — - —e postpaid. how to Direct it. Write for our free 

s—$2.00, Sixty dif t lenses treatise ‘Creative Power is available to 
htly chipped on edge Satisfaction abso- you.”” Creative Thought Studio, P. O. Box PATENTS Sete 

INVENTORS FORESIGHTED manutfa ] 
ely guaranteed. American 

313-X Vine Avenue, 
Lens Company, |}, Greendale Station, Worcester, 

irk Ridge, Illinois anata 
Massachu- 

lready planning post-war sale of new ~ 
r ary products. If you have a useful SPECTROSCOPES ATTRACT SUCCESS, companionship, health, 
i . patented or unpatented, write “ = . happiness, confidence, through Ontology 
( i Institute of verican Inventors, SPEC Sato Hy ‘o> an OR — Discover your real self. Learn to pray meta- 
I A. W ir . eS 9.08. . oe aeapoe physically Solve your problems through 
INV IONS PROM TED. Pat , : : cientific mind power, Free booklet. Alexander 

\ NT = oR *atente or > $ ees eee Dishes Company, | BIRDS, SMALL ANIMALS, OTHER PETS | Keene. X-2, Sedalia, Missouri 
58 ht, St. Louis, Missouri PIGEONS! BARGAINS! Yomers or tumblers, | BIRTH CERTIFICATES, all ages, any state, 

$2.00 p irs 00. Morris rm, 0) service. Enclo postage 

ARCHERY Ratavia, Illinois He m. J. al on, Dept. D324, Davis, 
» ~ . = Kal oma ARCHERY EQUIPMENT: Catalogue I ° . : = , , , mn eh Se a x... ABBITS, Frogs, Fish Farm 

cplii-West Archers, 2209-C East 75th, | COTA NAL fprashears, Herrytitie, Arkansas WANTED TO BUY 
REAL ESTATE. FARM LANDS WANTED: SEA-DIVING equipment. High 

BOATS, OUTBOARD MOTORS 1 Diesel. Radio Phone 82, Route 29, 

THT @ ane -: sania Rcenaiiehia CATALOG, NEW Mexico Real Estate, Box Hillsi ide, New Jersey 
wats, ERGs ot 0 teas Seles, Se sen D, New Mexican, Santa Fe. New Mexi . aa 

$ ip. Pleasure b » 38 feet. Illus WANTED: MERCURY $1.50 per pound 
; ite Paw s, atalog, 10¢ ;, a TREES, SHRUBS, FLOWERS Western Metal Co., Bloomington, Tl 

soats ook, $1.00. Cleveland Boa — ~ 
Bi Co., Station A-23C, Cleveland, FRUIT, poultry, timber lands. $1.0 i5, 38, 22 AUTOMATICS & shells for these 
0 Armstror Thornburg, Iowa. G Griffis Box 21, Ithaca, New York. 

—y; Ty 
oS ) | | * DAD 

quic rkly a a Machine or Tool Sacienayts y home study | t U 
in spare ti tire Lp program depends iargely \ 

upon the mee chine and tool designer. After defense boom, \ Enroll now at } auaaney” s largest, best equipped school 
mas ane designers will be equally necessary for Profit by years of exp erience in training men 
rece ction. Many now making $100 to $125 a WEEK and women for photographic Individual coach 
~ expanding industry calling for more machine yg bg Fingh - —~ Portrait, Motion 
an | designers than now available. Learn quickly elure Co Phot > Home Study 
with our step-by-step lessons supervised by a recognized Pictur ' 
Professor of machine tool design. Rush name and address today = booklet 
compiete facts on Machine or Tool Design. Learn what these fields offer N. ¥. INSTITUTE OF PHOTOGRAPHY 
yous i bow Quickly youcan quality for s big pay position. No obligation. Dept. 153 10 West 33 Street New York, N. ¥ 

1 do—but hurr 

Ohio institute ¢ of Technology, Box 92, Greenville, Ohio 
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FREE 7-DAY OFFER! 
a. 

“TRY THIS AMAZING NEW 

MECHANICS 
OWNERS 
SERVICE- 
STATIONS 

TRUCK REPAIR 

900 PAGES—1400 
ILLUSTRATIONS 

Clear, detailed instruc- 
tions cover every repair 
job on every model of 
all trucks, 1936-1942: 
All 51 types of Gasoline 

ines—All types of 
Diesel Engines—Buda, 
Cummins, Do " 
GMC, Hercules, Mack. 
Waukesha type Hessel- 

ican-Bosch, Cum- 
mins, Ex-Cell-O, 
GMC, Timken. 
All basic adjustment 
andrepair procedures 
in easily-understood 
text, pictures and 
diagrams on: 
Fuel Systems (Car- 
buretor, Automatic 
Choke, Intake Mani- 
fold Heat ee 
Air Cleaner, Fuel 
Pumps, Gasoline 

; Gover- 
Lubrication 

Systems; (oi 
pump. filter .crank- 

e ventilation, 
etc.); Cooling Sys- 
tems; Ignition 
Systems ;Starters; 
Generators; Clut- 
ches; Transmis- 
sions (all units 
from 2-speeds to 
10-s 

Torque Dividers; 
Transfer Cases; 
Universats; 
Brakes; Steer- 
ing Gear; Shock 

Absorbers; 
etc 

MAAUAL 
AT OUR RISK 

Gives Quick, Pictured, 
Step-by-Step Instructions— 
Covers EVERY Job on EVERY 

Truck Made Since 1936 

Tf it’s YOUR job to keep ‘em on 
the road—come what may—here's 
the book you've GOT to have! 
MoToR’s famous Truck Repair 
Manual—an indexed gold-mine of 
over 300,000 repal r, service, tune- 

up, overhaul facts, based on man- 
ufacturers’ own official shop re- 
pair manuals. NOW it's yours to 
examine FREE—without depositing 
a penny! Published by MoToR, 
the I ing Automotive Business 
Magazin 
More than 900 pages of easy-to- 

understand text; 1400 clear, de- 
tailed drawings, diagrams, cut- 
av pictures Hundreds of copies 
already in use by U Army, fleet 
owners, truck service ‘chess all over 
the country. 

a job expe rtly 

money 
fa 

the 300,000 essential serv ice, repair 

Anyone Can Use It 
MoToR's Truck Repair Manual 

can make ordinary mechanics —— 
save the expert time, 

ANY. job 
ry one of 

. work on virtt lally 
anted to contain e 

adjustment, comenenen facts you 
y need ‘to ” Handy index 

u look up the job, the truck, 
and go to work! Lies open 
ge for “work while-you- 

A BIG book, 8! x11, twice size 
>. Strong waterproof bind- 

7- DAY TRIAL=SEND NO MONEY 
Examine Mc To R's Truck Repair Man- 

out laying out a penny. 
n pay for itself the first 

ou. “use it! Just mail coupon 
completely satisfied, send 

it back in 7 days without cost or 
obligation. Send coupon NOW to 
MoToR Book Dept., Desk 32T, 572 
Madison Avenue, New York, N. Y¥. 

MoToR BOOK DEPT., Desk 327 , 572 Madison Ave., New York, N.Y. 
Rush me MoToR's New Truck Repair Manual. If O. K. I will 

femit $2 in 7 days, 
sharge with final payment 
pook in 7 days. 

NAME 
ADDRESS 
CITY 
OCCUPATION & EMPLOYER 

] Save 35ce! Check here if 3 
We then pay 35¢ cost s. Same u coupon. 

w Nm 

and $2 monthly for 
; ($8.35 in all.) Otherwise I will return 

(Foreign price $10, cash with order.) 

When Answering Advertisements, 

3 months plus 35c shipping 

AGE 

u enclos e $8.00 (Foreign $10) with 
7-day return privilege. 

lease 

Editor's Workbench Chips 
[Continued from page 25] 

Yet the inventors claim only improvements, in 

construction and manufacture, over previous non- 

metallic slide fasteners. 

Simultaneous Neutron And X-Ray Pictures 

Simultaneous examination of an object by neu. 
trons and by X-rays is provided by the invention 

of Hartmut Israel Kallmann, formerly known as 

Hartmut Kallmann, of Berlin-Charlottenburg, 
and Ernst Kuhn of Berlin, Germany. They have 

received U.S. patent 2,297,416, which is vested in 

the Alien Property Custodian. 
Sin¢e the information given by neutrons, une 

charged atomic particles, is different from that 
given by X-rays, the inventors say that it is 

desirable to examine an object in both ways, and 

that the radiation comes in each case from the 
same direction. Their device makes it possible to 

use the two methods in quick succession or simul- 

taneously. In the latter case, the X-ray image is 

received on photographic material sensitive to 

these rays but not to neutrons. This is backed by 
a layer that stops the X-rays but not the neutrons, 

and photographed on a second film. 

Airplane Control Cables Always Taut 

To compensate the control cables of an airplane 

for changes in temperature, tilt or other condi- 

tions that might cause them to become too loose 

or too tight is the object of the invention of Henry 

H. Bruderlin of Hermosa Beach, Calif., who has 

received U. S. patent 2,298,611 and assigned the 
rights to the Douglas Aircraft Company. 

The general practice been, the inventor 

states, to string these cables so tight in the first 

place that under no ordinary conditions will they 

become too loose to operate. This increases fric- 

tion, requires undue effort by the pilot to operate 

them, and shortens their life. The object of his 

invention is to maintain a constant tension on the 

cables and to increase the range of variations 
that can be taken care of. 
The constant tension, he 

has 

says, gives the control 

HE BUILT HIS OWN HOUSE 

Mr. Andrew Wallon, of 319 Cornell St., Olea, N. Y.. 
built this attractive house in 5'/. months of his spare 
time. The only things he didn't do were the wiring and 
plumbing. He gets a $3.00 Workbench award and a 
Certificate of Merit. 
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Editor’s Workbench Chips 

tick always the same feel to the pilot, and better | 
aables him to detect and estimate flutter of the 

entrol surfaces. 

The compensation is brought about by a spring 

yused within the control surface. The cable is 

vided at this point and the two ends attached 
) the spring. If the cable is pulled in either 
rection, the spring is locked out, so that the 

mnection to the control surface is then direct and 

wsitive. 

The inventor claims that this device will com- 

ynsate even for a considerable distortion of the 

jane itself, such as can occur in combat, which 

yould alter the run of the cables. 

Secret Wireless That Cannot Be Jammed 

A method of sending secret wireless messages 

hat cannot be jammed by the enemy is described 

a U. S. patent 2,298,562. The inventor is Francois 

tharles Pierre Henroteau of Ottawa, Canada. 

Jamming wireless signals or a radio program 

squite easy. All the malevolent spirit has to do 

s to send out a wave of precisely the same 

frequency as that on which the message is being 

ent, and howls and whistles in the receivers make 

t unintelligible. This can be done, the inventor 

dates, with any of the secret message systems so | 

fr proposed except those using ultra-high fre- 

quency. 

His method of avoiding jam and still maintaining 

secrecy is to distort the sending wave by means | 

of what he calls a key plate, which varies the 
frequency of the wave in an irregular way accord- 

ing to a pattern on the plate. A similar key plate 

it the receiving end removes the distortion. If an 

memy should happen to find out the pattern being 

wed, the key plates can be changed. 

The sending wave cannot be jammed in this 
ystem because the enemy would have to vary 

the frequency of his wave in the same way. 

TERRY'S DOG BARROW 

A. Lewis Limperick’s dog Terry seems to enjoy the 
comfort of the "dog barrow’ his master built for him 
from MI plans. Mr. Limperick, who lives in Melrose, 
Minn., tells us that the wheels of the dog barrow are 
red, the rest of it is ivory color, except for the gay 
stripes of the canvas awning. The awning keeps rain 
and wind from the occupant and provides a shady 
spot too. A $3.00 Workbench award goes to Mr. 
Limperick, and also a Certificate of Merit. 
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Signal Tracing, Mobile 
Radio (Auto-Tank), Aviation, Radio, Elec- 
tronics, Facsimile Radio, Radio Set Repair 
and Installation work 

Training Prepares You for . 
Business of Your Own... 
Good Radio Jobs—Civilian or 

field of Radio offers many oppor- 
tunities to the man who wants to 
get 

help you win quick promotion in 
the Army or N 
you for a bright civilian career. 
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RADIO TRAINING 

includes 

FULL EQUIPMENT 
Experience Easily Acquired 

at Home 

You Do Practice- 
Giving Experiments, 
Many Special Features... 
ALL Desi d te Help You 
Make Fast Progress. 

SPRAYBERRY Training 
starts right at the beginning 
of Radio . - unfolds each 
subject in a simplified, logi- 
cal, understandable _ style. 
You easily learn Television, 
Frequency Modulation, 
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You Get a Dual-Purpose Radio Set 
I supply you with Radio Parts which you use to gain 

pre-experience in Repair work. These same Parts 
are used as a Modern Signal Generator and for 

Signal Tracing, etc. You'll find my 
Course and Equipment fully de- 
scribed in the catalog offered below. 

No![Previous Experience Needed 

It makes no difference what your 
education has been I can fit you 
quickly for a good-paying Radio job. 
I make it easy for you to grasp Radio 
principles and remember them. Your 
success is my full responsibility. 

Earn While You Learn 
My BUSINESS BUILDERS show 

you how to put your equipment to 
actual use in handling Money-making 
Radio Service Jobs shortly after you 
begin Training. 

THE SPRAYBERRY COURSE ISSOLD 
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By W. H. FAWCETT, Jr., PRESIDENT ~ 

MECHANIK 3 
ay & 

PULSE) 
"This is not a war of soldier against soldier; it's a war 

# the people!” 
In those dramatic closing words by the vicar, in the 

memorable picture, Mrs. Miniver, we see emphasized the 
whole revolutionary theme of the present global conflict. 
Soldiers still must fight the battles, that's true; but, in 
the final showdown, victory will come to the side whose 
aivilian forces on the home front more clearly recognize 
2nd execute the thousand-and-one sacrifices which the 
winning of a modern war demands. 

It probably isn’t too late, at this time, to make 
«ne last plea about Christmas wrappings. If you 
neven’t already done so, bundle the paper, string, 
boxes, stickers, and so on, that came with your 
Christmas gifts, together and hold it till the 
government, through its salvage depots, makes a 

wequest for it. Remember—some of the rubber 
bands you saved some months ago may have gone 
imto the raft that saved Rickenbacker! .And, in 
the future, your salvage may save someone even 
eloser to you—a brother, husband or sweetheart. 

Are you keeping a close watch on your speedometer? 
Remember, 35 m. p. h. is the war-time limit. Leave the 
apeeding to retreating Nazis and Japs! 

I overheard a man recently say that, so far, the 
heating oil shortage hadn’t bothered him a bit. 
“When we're cold,” he said, “we just turn on all 
¢he gas jets in the kitchen range and the place 
warms up nicely.” 

t’s all wrong! Gas is a war fuel, just as are 
@oal and oil. Gas is used in many war industries 

WIN THE WAR! | 

—to melt the scrap you’ve been collecting, 
harden armor plate, tank tracks, bomb casing 
bullets, shells, and so on. When you waste 
you're doing just what Hitler and his friends wan 
you todo. Keep cool and make it hot ror the Axi 

Started thinking about your income tax yet? It isa 
too early, you know! This year, every single pers¢ 
earning at least $9.62 a 
week, and every married 

person earning at least 
$23.08 a week, during 1942, 
must file a return by March 
15. Your government needs 
that money. So don't wait 
until March 14 to get 
started on your return. Do 
it now, and make the dic- 
tators squirm as quickly as 
you can. 

Tip: You don’t have to 
be a motorist to do your part in saving tires. You 

can help by keeping the streets clear of nail 

broken glass and other objects which might con 

ceivably cut tires. 

We know you've already scraped up every piece of 
scrap rubber you can find, but here's something to bear 
in mind any time you see a single unused piece of that 
vital product: 

Less than three used tires will provide 
enough reclaimed rubber to shoe ONE 
COMPLETE JEEP! 

The problem of what to do with old razor blades 
has now been succeeded by the problem of how to 
keep razor blades from get- 
ting old. Because razor 
blades are getting scarce! 
The metal is needed for the 
war, for one thing, and be- 
sides, razor manufacturers 
are now busy on war con- 
tracts. Start now to make 
those blades do double duty! 
Be careful with your razor; 
don’t drop it, or otherwise 
abuse it. And be sure you 
wash your face carefully 
before shaving (grit on the 
face is one of the prime causes for razor blade 
wear!). Dry the blade after every shave and use 
e sharpener to get the most shaves per blade. 

ly. Ansett fp 
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A thrilling first-per- 

son account of what 

it feels like to be 

shot down in com- 

bat with the enemy. 

~ 

"Il longed to flop forward and dive straight into oblivion." 

THE Feel Ot 
DEATH IN Tht win 
by Pilot Officer Stanley Hope, R.A.F. 

This report of an aerial combat was written in a hospital at the 

request of the medical officer attending the pilot. The physician 

was eager to know, as accurately as possible, the pilot's thoughts 

and emotions as he fought and suffered his near-fatal wounds. 

E WERE on one of the usual offensive ing up to regain my height, I found the sky 

sweeps—a daylight raid on some works completely empty. 

near Lille. During a widespread dogfight I hung around for a few minutes, feeling 

over the target I chased a 109 down several like the only living thing in space, and then 

- thousand feet, but lost him in a cloud. Pull- started home alone at 18,000 feet, weaving 

trated |February, 1943 
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hard and losing height gradually to keep my 

speed up. 
I had a clear run as far as St. Omer, where 

two 109-F’s passed 1,000 feet above me and 
slightly to the left, going the opposite way. 

I was then at 13,000 feet. 

I climbed into the sun, intending to beat up 

these two as soon as I could be quite sure they 
were alone. Instantly the trap sprang; 109’s 

came down on me from every corner of the 

sky and in no time I was the center of a large 

gaggle, consisting of nine or ten Messer- 
schmitts and one Spitfire—mine! 

I didn’t care for the look of things and felt 
a bit anxious, although not actually fright- 

ened. 

interested. I hardly ever feel frightened 

once a fight has started, though frequently on 

other occasions. 
I took terrific evasive action and the Huns 

did a lot of inaccurate shooting. The job was 
hectic, but, as the fight went on and on I be- 

came greatly encouraged by their failure, so 
far, to hit me. 

Angry At Paucity Of Damage 

I fired a short burst 

at half-deflection at a 

109-E and knocked 

I was acutely keyed up and highly , 

pieces from his radiator, releasing a stream 

of glycol. I swore heartily when I saw it was 
nothing more than glycol and hoped the thing 
would catch fire or explode. I was very 

angry; I am always angry with the Luftwaffe; 

and passionately desire its total extermina- 

tion. However, the 109 went spiraling down 
out of sight, still streaming glycol. I think it 

was under control and probably it was suc- 

cessfully forced-landed. 
I then tried to outclimb all the 109’s into the 

sun in order to start attacking from out of it. 

I have many times seen large German forma- 

tions routed by very few English machines, 
so it seemed worth trying, and there might 

be one or two stooges who would give me a 

target. 

It didn’t work. Four 

109’s that had stayed 

above me all the time 

saw what I was up to, 

oe, 

"| tried to outclmb all the 10% 
into the sun—but it didn't work.’ 

THE FEEL OF DEATH IN THE AIR 
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climbed in the same direction and remained above. There were too 
many of them! 

As my gasoline was limited and we were still well inside France, I 
decided to concentrate on getting home in- 

tact and, with continuous and violent evasive 

action, I moved westward to the French coast, 
hoping to meet some friendly fighters, which 

li the 109% 
in't work. 

HE AIR 

strated 

I knew were some- 
where in that direction. 

I was beginning to tire 

a little and was cer- 

tainly getting fed up 
with this tom-foolery, 
which had now gone 

on for about twenty 
minutes, and I would greatly have welcomed 

some help or, at any rate, a few seconds’ 

breathing space. I felt terribly lonely. 
As we neared the coast just north of 

Hardelot the tactical disposition of the 109’s, 
which of course was changing every second, 
suddenly took on a dangerous aspect and, in 

turning to fox an attack by two of them that 

were coming in from the port side, I gave a 
momentary opening for two more to close in 

behind me. Before I could rectify this a 
series of loud metallic bangs occurred and 

February, 1943 

large holes, appearing 

first in the starboard 
wing tip, swept straight 

inboard to the fuselage. 

Although I could watch each hole appearing 

individually, it all happened in a split second. 

Then there was a deafening bang inside the 

cockpit and something feeling like a steam 
hammer hit me on the back of the head and 
knocked me out. 

Loses All Energy 

I don’t think I entirely lost consciousness, 

or, if I did, it was for only a very few seconds; 
but total darkness descended and every ounce 
of energy left me. I hadn’t enough to move 
my little finger. I felt myself fading away as 
though under an anesthetic. I was conscious 
of nothing but utter darkness and a pain be- 

hind my right ear. But a tiny corner of my 

mind, outside everything else, was still func- 
tioning, and I remember soliloquizing, almost 

as detachedly as if I were a spectator, sitting 
in the dark: 

37 



** * 
“So, after all, it’s happened to me, too. 

It’s come to you who have always told your- 
self there’s some way out of every scrape. But 

there’s no way out of this one, buddy, because 
you are quite blind and you haven't the 

strength to move a muscle and you are diving 

down helplessly toward the sea at an 

enormous speed with a lot of 109’s on your 

tail ready to polish you off very quickly if 

you show any signs of revival. So there!— 
I wish I could have had a word with the chaps, 

just to explain how it happened, instead of 
simply vanishing like so many others. * * * 
And there are such a lot of people I'd like to 

have said good-bye to And you're a 

clown to be shot down by a bloody Hun, any- 

way. ... But it’s too late for regrets now. It 

can only be a few seconds now. * * * Just one 
almighty holocaust as we hit the sea. * * * 
Then—no more of this nightmare flight, no 

more pain at the back of the head; just peace— 

God, how marvelous! And I haven’t got a 

date tonight, anyway, so there isn’t that to 

fuss about.” 
I knew the speed was very high. You can 

tell by a sort of hard feeling and the sound 
of the wind. I was completely resigned now 

and hardly at all frightened. Regretful, yes, 
and very reluctant to leave this life, with so 

many personal hopes unrealized and without 

THE FEEL OF DEATH IN THE AIR 
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"| fired a short burst at a 109-E and knocked pieces from his radiator, releasing a stream of glycol.’ 

But I 

I knew I was so 

I wouldn’t feel 

much of the impact when the airplane hit 

the sea. 

A few more _ seconds’ 

even saying good-bye to my people. 
wasn’t frightened, for 

nearly unconscious that 

darkness ticked 

As there was nothing I could 

do, I need make no effort. It was wonderful 

to have to make no effort. Except for the 

pain in my head, the relaxation was sheer 

bliss. 
Then consciousness began creeping back. 

With a major effort I pulled the radio lever to 
“Transmit,” called out my squadron number 
and said, “Cheerio, Binto, I’m just going into 
the sea.” (Binto was the ground station.) 

serenely by. 

From Black To Red 

Then I began to notice something. My 

world of darkness was no longer black; it was 
turning red. Very dimly, as through ultra- 

dark red glasses, I began to make out the 

nose of the Spitfire, pointing straight down 

toward a hazy, dark red sea. 
I thought: “Oh, hell, I’m coming round! 

Now I've got to try and fly again.” 
Two seconds later I was fully conscious and 

mentally screaming at myself: “Wake up, you 

silly clod! Wake up! You're not dead yet 

and the machine may still fly, for all you 

know. You may [Continued on page 178] 
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This Gadgeteer Has A 
Houseful Of Surprises 

, poe the house of Joe Kov- 
alski, Westinghouse design engi- 

neer, at first glance seems like any 

other pleasant home, the visitor to 

it soon finds it’s very different. In- 
side, the house is noticeably dust-free 

—a homemade electric air cleaner is 

attached to the furnace. Thermostats 

control the air temperature. There’s 

an “electric eye” that may be set to 

act as a burglar alarm; light-bulbs 
that obey spoken orders; a six-inch 

wooden man who beats time to 

phonograph music, and a 10-tube 

pushbutton radio—all built by Joe. 

Kovalski himself never even grad- 

uated from high school, but has taken 

advantage of night courses offered by 
Westinghouse to such good effect that 

now he teaches electronics in the 

very night school he used to attend. 

Above, the gadgeteer adjusts one of his favorite creations— 
a wooden man who beats time to music. Righf, Joe Kovalski's 
basement workshop, complete even to lathe and drill press. 

The air cleaner, above, charges dust with positive elec- 
tricity, then precipitates it on negatively charged plates. 
Right, photocell operates small electric hammer. 

February, 1943 



7OUR brain is like a storage battery. 
Every time you think, you set up a 

chemical process which produces an electric 

current. The strength of this current varies 
with the type of thoughts you are thinking. 

Our knowledge that thinking is an electro- 

chemical process is something very new to 

science. And, very recently, scientists have 
learned how to measure this thought- 

electricity. 

By measuring your brain waves, scientists 

are opening up wonderful new fields for re+ 

search. 

For instance, by measuring the brain waves 

of children, scientists have discovered that a 
great many children who are naughty or who 

have criminal tendencies have damaged 
brains. The brain wave measuring machine 

discloses the existence of these brain injuries. 

This line of research suggests a whole new 
approach to the study of child behavior! 

Your brain weighs about 49 ounces, on the 
average, if you are a man; about 44 ounces, 
on the average, if you are a woman. The inside 

of your brain is white. The outside of it is 

gray. Your senses send messages through the 

white matter to the gray matter on the out- 

side. Your gray matter translates these mes- 

sages into conscious thinking and sends orders 

back through the white matter to your nerves, 

40 

An encephalograph electrode 
is neatly and firmly attached to 
this girl's scalp nearher temple. 

which, in turn, order your 

muscles to do certain things. 
For instance, that is what hap- 

pens when you hear a noise 

downstairs in the middle of the 

night and decide to go down and investigate. 

Your gray matter receives the noise, records 
it, then sends out orders to your muscles to 
walk you downstairs. 
Now we reach another point in our story. 

When you hear a noise in the night and walk 
downstairs to investigate, you generate two 

kinds of electricity: 
1. Your brain generates an electric current 

when you think about the noise and decide 

to walk downstairs. 
2. Your muscles generate another type of 

electricity by the action of walking. 

You can see the difference in these two 

types of electricity. Your brain generates 

electricity by a chemical process, just as a 
storage battery or a dry cell does. Your 
muscles generate electricity by mechanical 

means, just as a dynamo does. 

Dr. Harold Saxton Burr of Yale, by means 

of a vacuum tube microvoltmeter, has been 
studying the electrical fields which brain cur- 
rents and muscle currents excite as they flow. 

The electrical field of your body is like the 

magnetic field of an electro-magnet. It affects 

measuring devices, such as Dr. Burr’s micro- 

voltmeter. Each person, he has found, has a 

field of constant characteristics. These change 

only with great changes in his constitution— 
for example, when a man has cancer or when 
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Your brain is a transmitter of electric 

impulses like radio waves, and now 

science has found the way to tune in! 

by Myron Weiss 
Pictures Courtesy Rahm Instrument Co. 

a woman is going to have a baby. This con- 
stant electrical field is, says he, your “Real 

This discovery points to interesting specu- 

lations. Your electrical field spreads beyond 
your body like an aura. How far does this 

aura reach? Possibly all around the earth, 
like a short wave radio impulse. Are some 

people highly sensitive to these human irra- 

diations? Are they human-field receivers? 

Is this an explanation of telepathy? 
But to return to our brain waves. The 

electrical output of the brain is very minute. 

It varies continually. Different parts of the 

brain produce currents of different charac- 

teristics. 

Before doctors could recognize these cur- 

rents and interpret them, they had to have 

recording devices. These now exist. They 

are called “electroencephalographs.” 

The electroencephalograph is essentially 
a device for receiving faint electrical im- 

pulses through as many as 20 channels, amp- 

lifying those impulses and then sending the 

amplifications to a recording device which 
reproduces the frequencies and amplitudes 
as a series of waves on a ribbon of paper. By 

reading those brain waves your doctor can 

tell a great deal about how your brain func- 

tions. 

The lead-ins consist simply of lengths of 
fine flexible wire. Each wire has a small lead 
button on one end and a plug on the other 

end. The buttons act as electrodes when the 

doctor pastes them to your scalp with a 
special salt and collodion. He fastens two to 

20 in this way. He plugs the other ends of the 

wires into a plug-in board connected by 

4 different view of the encephalograph recorder shown in 
picture at fop, showing two more auxiliary control cabinets. 

February, 1943 

A patient rests cantare while the sacepnatenrens 
weeny records his brain waves.’ Note fine wires 
leading from patient's head to large control cabinet. 

A tiny lead electrode-button is tip with @ mixture 
of collodion and a special salt, make It adhere 
firmly to patient's scalp, minimize electric resistance. 



Full complement of electrode-wires for an en- 
cephalograph, and materials used in examination. 
The chloroform is used for cleaning away collodion. 

cable to the encephalograph. This can be 
operated by batteries, like a portable radio 

set. But best results seem to come with en- 

cephalographs connected to the ordinary 110- 

volt current of the doctor’s office. It requires 
two weeks for the manufacturer to get an 

electroencephalograph into electronic balance. 
After that it works easily and precisely. 

The brain waves that come through this de- 

vice have received different names. 
The most common rhythm is called the al- 

pha wave. It varies in frequency from 8 to 12 

cycles per second. It ranges from 5 microvolts 
(millionths of a volt) to 100 microvolts. 

Another, faster rhythm is called beta. It 

ranges from 12 to 35 cycles per second, and 
varies in amplitude from 5 to 10 microvolts. 

It is hard for the electroencephalograph to 

distinguish this beta wave from the action 
currents generated by your muscles when 
you twitch your scalp, wriggle your ears or 

blink your eyes. 

A third type of wave is very slow. It 
varies from 4% to 8 cycles per second, and in 

amplitude from 5 to several hundred micro- 
volts. These slow waves are called deltas. Only 

infants and epileptics produce delta brain 
waves. Normal adults do not. 

In the few years that brain waves have been 
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Interior of encephalograph control cabinet. Though 
simple to use, the instrument is highly complex and 
delicate in construction, takes two weeks to adjust. 

known a multitude of them have been re- 
corded from the brains of a multitude of all 
sorts of people. The Rockefeller Foundation, 

the Josiah Macy, Jr., Foundation, the Works 

Progress Administration have all fostered the 
research. And already Dr. Frederic Andrews 

Gibbs of Harvard and his wife Dr. Erna L. 
Gibbs have produced an Atlas of Electro- 

encephalography. This contains page after 

page of wave graphs. When a doctor now 

takes your brain wave all he has to do, prac- 
tically, is to match your recording against one 

in the Gibbs Atlas to figure out what may be 

the matter with you. 
One great generality already discovered is 

that you breathe and think in exact parallel. 

Thus, your brain goes slower if you lack 
oxygen, when you deeply inhale ether, after 

you take sedative drugs, when you relax, 

when you sleep. 

On the other hand, your brain works faster 
when you are excited, when among bright 

lights and in clamorous neighborhoods like 
Times Square and county fairs, when you are 

drunk with ether. 
Acidosis speeds up the brain; 

slows it down. 

When your brain goes very fast or very 

slow, you cannot think clearly. In fact, during 

alkalosis 
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Wiring connecting to recordin 
mechanism. Encephalograp 
works on ordinary house current 

confusion of epilepsy and 
stupor of anesthesia, you 

stop thinking altogether. 
You become unconscious. 

When you are embar- 
rassed, your brain slows 

down. When you close your 

eyes, your brain also slows. 

But it speeds up when you 
read, and goes even faster 
when you read aloud. 

Here are a few bad con- 
ditions of the brain which 

Dr. Frederic Gibbs says the 
electroencephalograph re- 
veals: 

Epileptic fits (above all), 
epileptic drowsiness, brain 
tumor, blood clots on the 

brain, bruises to the brain, 

brain abscess, meningitis 
effects, encephalitis, St. 

Vitus’ dance, a kind of brain 

inflammation called Schil- 
der’s disease, and certain 

disorders of behavior. 

The records can even 

The moving finger writes—an accurate 
chart of a patient's brain movements, 
as drawn by medicine's newest tool. 

February, 1943 

foretell for some of these ailments whether or 

not the patient will ever get better. 

Electroencephalograms, says Dr. Gibbs, 
cannot at present tell anything significant 

about schizophrenia, manic depressive psy- 
chosis, feeblemindedness, migraine or psy- 

choneurosis. 
Are children naughty, and even downright 

criminal, because they are badly reared or 

because some accident happened to their 

brains? 
At the New York Psychiatric Institute and 

Hospital Drs. Hans Strauss and S. Eugene 

Barrera, and Walter E. Rahm, Jr.,.who de- 

veloped one type of electroencephalograph, 

studied this problem which has such impor- 

tance to children, their parents, and all law 
enforcement agents. These scholars found 
that a great many misbehaving children have 

damaged brains. 
Damage may be due to birth injuries, to 

twisting of the umbilical cord, encephalitis, 

meningitis, and the [Continued on page 167] 



THE STARS 
HAVE 

HOBBIES jm 

Edward G. Robinson, movie badman, below, 
collects pipes, has one of the country's largest 
collections of briars. He smokes them, too. 

Va AN 
Sie 

Above, Paulette Goddard, when not being chased across 
the silver screen by Bob Hope, runs a bicycle sales 
and repair shop. Notice the bicycle in this picture? 

Above, Amos (Freeman Gosden) makes with his 
drums and traps for the benefit of Andy (Charles 
Correll) who is an inveterate candid camera fiend. 

Joan Davis, /eff, slapstick comedienne of radio 
and movies, is seen for once in a quiet pose as 
she indulges her hobby of making artificial flowers. 
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Above, Veronica Lake, blonde screen bombshell who 
soared to stardom on a wave of hair over one eye, 
uncovers both eyes for going over her stamp collection. 

Rudy Vallee, star of radio and movies, below, rests his 
tonsils and his saxophone like Andy (opposite page) 
by turning to amateur photography in his spare time. 

The worried-looking gentleman below is Fibber McGee, 
in private 
about next week's radio script in his home workshop. 

Above, 

and brushes. 

Irene Rich, screen and radio actress, spends 
her time between roles and rehearsals with easal, palette 

life James Jordan, probably thinking 

Results seem to be pretty good, too 



Fifth in the MI Series 

“A WORLD YOU NEVER KNEW" 

ET’S dress you from skin to topcoat, to 

dramatize the coming clothing revolution. 

You break out your socks, underwear and 
shirt from factory-fresh packages. When you 
undress tonight you'll toss them aside like 
disposable tissues. The laundryman is prac- 

tically out of business, for it’s cheaper to have 

a standing order of new garments delivered 

every week or two than to have the old ones 

washed and ironed. 

As you slip into your underwear and shirt 
you marvel at their form-fitting comfort. 

They ought to be comfortable, for they are 

moulded to the contours of the body and 
there is not a single seam, ridge, button or 

buttonhole. No wonder your shirts are 

throwaway-cheap: there’s no hand labor of 

cutting to patterns, assembling, sewing, 

buttonholing. Rolls of fabric are fed into one 

end of a machine like a newspaper press, to 
emerge on a delivery belt at the other end 

at the rate of several hundred an hour. 

Your shoes are muddy, but a damp rag re- 

moves every bit of dirt and leaves a perfect 

polish. The material isn’t leather but a flex- 
ible, semi-porous plastic. You open the closet 
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Above: Your shirts will be stamped out of paper-like materia! 
after the war. You can wear then once and toss them away. 

-_—-—_- 

The suit above looks and feels like worsted—but it's made out 
of Celanese, or spun rayon, only one of many new fabrics. 
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door and wonder which of the half-dozen suits 

hanging there you will wear today. These 

suits aren’t as cheap as your shirts; so you 
den’t throw them away, but you can have four 

or five of them for what you used to pay for 

one worsted suit. The seams are fused, or 

“soldered” together, eliminating costly sew- 

ing. You choose a “wool” suit that isn’t wool 
and notice an egg spot on the vest. Never 
mind dry cleaning—soap and water will re- 

move dirt and grease spots, for the fabric is 
waterproofed by an invisible plastic that 

leaves it soft and cushiony. Not even a violent 

rainstorm can remove the crease from your 

trousers. 

It is cold outdoors—snowing, in fact—so as 
you slip into your topcoat you place a gadget 
that looks like a fountain pen in an incon- 

spicuous pocket. It is a tiny battery that con- 
nects with flexible wires woven into the 

coat, heating it electrically. Even if you 

don’t care to turn on the juice your light- 
weight topcoat is still extremely warm, for 

it is insulated like the wall of a house 

filled with rock wool. Strings of cellophane, 

swollen with tiny beads no larger than a 
pinhead, are woven under the lining. Each 

bead is inflated with a bubble of air that 

The fine, thread-like material below is ''Fiberglas,"' a new ma 
terial spun out of pure glass and used for many new fabrics 
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1 
CHHANGED Arlen Tht WAR 

your body heat from escaping. 

Fantastic? Every one of these advances is 
on the way! Hundreds of Flying Fortress 

pilots are wearing electrically heated flying 

suits right now. The du Pont Company has 

perfected a process for stamping one-piece 

seamless gloves out of nylon. The air 

prevents 

bubbles in cellophane are being manufactured 

This (above) is "'Bubbifill'’—bubbles of air en- 
closed in cellulose. It is buoyant, extremely 
heat-insulating and is used in many manners. 

The producers of another new plastic, "Koro- 
seal,’ expect to make stockings that won't run. 



by the same company for use in military 

jackets and life rafts. The Germans are pro- 

ducing clothing with fused seams. Several 

new plastics can be incorporated into textiles 
for waterproofing, and at least one of them— 

Goodrich’s Koroseal—can be woven into 

women’s sheer hose to make stockings which 

will never run. And the revolution in clothes 
is only the beginning. 

Strange-looking flakes and powders turn 
out to be meat, milk, eggs and vegetables from 

which the water has been ruthlessly removed. 

This is how potatoes look dehydrated and reconstituted. 
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This picture illustrates graphically the saving in shipping effected by dehydrating food and 
milk. The ship at right will carry as much milk, dehydrated, as 20 ships full of regular milk. 

Seedless tomatoes and watermelons have 

been produced by treating the plants with 

hormone solutions, and brand-new foods as 

yet unknown to man are heralded by the 
X-ray bombardment of seeds. You can eata 

Christmas tree or the dining-room table by 
converting the wood into sugars. 

Hay fever pollens in the homes are being 
snatched out of the air by electrical annihi- 

lators. Mineral atoms made radio-active by 
treatment in giant atom-smashers are acting 

like tracer bullets to reveal stubborn secrets 

of how the body works. Patients 

are swallowing these radio-active 

atoms in the experimental treat- 

ment of certain diseases—in effect, 

they are “drinking” X-ray ma- 

chines which work from within 

their bodies. 

Let’s take a look at the great food 
revolution that is already beginning 

to give our eating habits such a 

shaking-up as they have never 

dreamed of. 

Just to show what can be done, 

we'll help you prepare breakfast 

without once opening your cold 

Leff: Troops in the field could not get vege- 
tables until the invention of new food dehydrat- 
ing processes. Now they get potatoes in cans! 

This is how apples look dehydrated and again reconstituted. 
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storage refrigerator. You like to start the day 
with orange juice? There are 2% cases of 

oranges concentrated in that gallon jar on the 

shelf. Pour a little into a glass and dilute 

with water—all the vitamins are there and 

the stuff keeps for weeks without refrigera- 

tion. 

Toast is made from a loaf of bread that has 

no crust. It is baked from inside out by 

electric currents. Bacon strips come from a 

package that has been on an open shelf for 
two months. There’s no trace of rancidity. 
Laminated plastic wrappings keep the flavor 

in and prevent spoilage. If you prefer ham 

and eggs, you can dip them out of a can, plop 

into a frying pan and you have an appetizing 

omelet. Or you can take a spoonful of yellow 

powder out of a can marked “Eggs,” mix with 
water and milk and serve as scrambled eggs. 

A container about the size of an ordinary can 

of peaches contains the equivalent of three 
dozen eggs. 

Perhaps you like cereal for breakfast. Lift 

down a compressed cake the size of a candy 

bar, add hot or cold water as you choose, and 

your cereal is ready. Never mind the cream 

and sugar—they’re included in the cake. 

Cream comes from a bottle on that same unre- 
frigerated shelf. It doesn’t go sour, being a 
stabilized product that holds up indefinitely. 
Butter comes off the warm shelf too. It isn’t 

/ 

melted and it’s not rancid, for it’s “Army 

Spread” that remains solid at 120 degrees, 

Jam and preserves for your toast are poured 
out of a package in the shape of dark bone- 

dry pellets. Add water and they’re ready to 

spread. 

You'll want a breakfast drink too. Drop a 

lozenge reminiscent of a cough drop into a 

cup of hot water and you have tea. Coffee 

may not be coffee at all, but roasted wheat, 
rye, barley or other cereal. But it tastes 

exactly like coffee because a chemical known 

as furfuryl mercaptan has been added. 
Chemists have discovered that this is what 

gives coffee its characteristic flavor and 

aroma. If you want a stimulating jolt, 
it’s no trick to incorporate caffeine in the 

beverage. 
Many of these foods are already here, but 

the Army gets most of them right now. The 

Army Quartermasters Department at Chicago 

has developed scores of new food forms for 

military use. There is chili con carne in a 

roll like sausage. There are boneless frozen 

meats that require only one-third the storage 
space required by ordinary meat—a feature 
which will certainly appeal to the housewife 

after the war. There is a dark, flaky product 
which, twenty minutes after you add water 

and turn on the heat, can be served as ham- 
burger, meat loaf or stew. Half a pound of 
it equals six pounds of lean steak. Hams can 
be preserved indefinitely regardless of tem- 

perature by spraying them with an imper- 

vious coating. 

As for dehydrated foods of other varieties, 
you'll soon be using them if you aren’t al- 

ready. Your own grocer undoubtedly has 

the new dehydrated soup mixes on his shelves 

right now. Add water and heat and you'll 

have a fresh soup that came to you in a trans- 
parent envelope. Dehydrated carrots, white 
potatoes, cabbage, peppers, spinach, string 

beans, sweet potatoes and beets will soon be 

Fruit and vegetables picked in the field can be whisked 30,000 feet aloft in cargo planes after the 
war and quick-frozen In the 60-below temperatures of the stratosphere, according to one plan. 



available. Let them soak in water for an hour 

and they’re garden fresh. 
Baked beans require long hours of prepara- 

tion—but not if you use precooked ones in 

dehydrated form. Add water, heat, and serve. 

Milk dehydrates into a flour-like powder and 
so does cheese. 

Naturally these foods will not replace the 
fresh forms to which you are accustomed. You 
will use them for their special advantages 
which have been accented by military neces- 

sity. These advantages are compactness, speed 
of preparation, low cost, and freedom from 

—, —1 

Strange fruit. You won't have to worry about seeds getting between your 
teeth because most of the fruit and vegetables of tomorrow will be 
seedless. Above are two tomatoes, the left one treated with chemical 

vapor, while the other was left untreated. 

spoilage. Compactness is a tre- 

mendous virtue that is helping te 

cook Hitler’s goose. One ship 
carrying dried milk, further 
compressed into cakes, has the 

loaded with liquid milk. 

In your own kitchen this 

means that a modest shelf will 

hold food that would fill a dozen 

family-size refrigerators in its 
original form, or, in a basement 
space no larger than is occupied 

by your furnace, you have food- 

storage capacity equal to that of 

a five-ton truck. 

As long as moisture is kept 
away from dehydrated foods 
they will not spoil. You can 

prepare a complete meal in a 

matter of minutes. Mass processing brings 

down costs: a quart of milk without butter- 
fat, reconstituted by adding water, costs less 
than 5 cents. Heavy tin cans will be sparingly 

used, for dried foods are preserved in 

moisture-proof packages or plastic containers 

that are light and easy to stack. The house- 

hold refrigerator can be much smaller or used 

for other purposes, for most of these new 
products keep perfectly without refrigeration. 
They will, moreover, be crammed with 
nutritional value, thanks to such watchdogs 

as electronic tubes that “taste” the vitamin 

content of foods in an instant. 

A little further over the horizon are even 

more startling developments. The Germans 
are making sugar out of sawdust, twigs, and 

other forms of wood waste through a process 
devised by the chemist, Bergius, who invented 

the method of making gasoline from coal. 

Frozen foods will be stored in a quick-freeze 

kitchen unit (See MecHanrx ILLUSTRATED, 
December, 1942) so that peaches picked in 

August can be served fresh in January. A 

novel quick-freezing method that has been 

suggested makes use of the surplus of trans- 

port planes anticipated after the war. 

In a California spinach or pea field a plane 

sits down and is loaded with packages filled 

fresh from the field. The plane wings up into 

the stratosphere where temperatures are 45 

to 60 degrees below zero. When the plane 
glides down in New York the load of spinach, 

peas or other product has been quick-frozen 
without any refrigeration equipment other 

This looks like a Kapok snowstorm, but actually it's cut and 
finished ‘‘Aralac"’ fibre dropping from a revolving drum, 
ready for baling and shipping to textile mills. Note the re 
semblance. to wool of this new fibre, made principally of milk. 
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> new There's no doubt about it—the science of chemistry isn't all cut and dried. The li'l de-icer above is 
ation wearing nothing but nylon. Stockings, slippers, bra and girdle—composed of glamorous coal, water and air. 

with 
hdogs fhan the subzero temperatures provided by crocus which transforms ordinary plants into 
tamin fiature. giants. Home gardeners can easily conduct 

Natural processes of creation are being their own experiments by having a druggist 

even [tiolently disrupted by treatments that or supply house dissolve % gram of colchicine 
mans |)romise to produce new plants whose char- __in a pint of water at a cost of about 50 cents. 

; and ficteristics we cannot even imagine. It is done All that is necessary is to soak seeds in the 
‘ocess Jy bombarding seeds with X-rays. The solution before planting. Care must be taken 

ented genes, infinitesimal units of heredity con- not to get the chemical on the skin or in the 

coal, Jained in the seeds, are explosively altered. eyes, but tomatoes the size of cantaloupes are 
reeze [Strange plant forms result from these changes __ worth the trouble. 
:aTep, Jor “mutations,” as the geneticists call them. Watermelons, squash, eggplant and peppers 

ed in New varieties of flowers have been thus pro- without seeds are envisioned by experts of 
y. A duced and no one knows what extraordinary the U. S. Department of Agriculture. Growth 

been J2ew food plants may emerge from such ex- regulators can be [Continued on page 168] 
rans- |periments. Luther Burbank merely combined 

existing units of heredity to benefit mankind 
plane With dozens of new food forms. The X-ray A WORLD YOU NEVER KNEW! 

filled Jmethod alters those existing units into some- : 

) into fthing vastly different. How would YOU like to have radio, television, 

re 451 More immediately useful because they have a movies and recordings on sound film—all 
. available from one instrument no bigger than 

plane already produced new fruits, such as a tomato your present radio set? Well, that's what's com- 
nach, [with fewer seeds and more meat, are the ing! It's all ready now, held in the laboratory by 

-ozen Jhormones and growth-promoting substances war, and it will come out, and into YOUR home, 
; - , : . : as soon as the war's over! Get a preview of a other that have excited scientists in a score of salvasie to “Coming Magis to Radic.” opening up 

ue adil laboratories. There are many such sub- another thrilling vista of "A World You Never 
drum, |Stances; one of the most potent is colchicine, a Knew" in the March MECHANIX ILLUSTRATED. 

ne tt powder derived from roots of the autumn 
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Elkins by Frank 

Ski Editor, The New York Times 

HOSE fighting sons of Thor, the ski 
troops, are entering the grim war picture 

now that signs of winter are appearing in 

strife-stricken Europe. Nazi Germany, 

profiting by its bitter experience of last year, 

Ss? 

In full winter fighting equipment, a platoon 
of U. S. Ski Command troops in formation. 

started preparing its Alpine troops some time 

ago for the long and gruelling winter's siege 

expected in the mountainous and snowbound 

terrain of Norway and Russia. 

The experience of the winter struggle last 



year demonstrated to the Russian High Command the spe- 
cial value of ski troops against the Germans. The Russian 
fighters in the snow waged successful counter-offensive 

drives outside of Moscow and in the Northern areas outside 
of Leningrad. Nazi prisoners have mentioned fear caused 

by the sight of ski tracks left by night by Red Army recon- 

noiterers around their bivouacs. 

The Russians had learned from their war with the Finns 
the usefulness of ski patrols under certain conditions. The 

superior mobility of the “Fighting Foxes” on wings of wood 

with their famous “puukos”—stubby razor-sharp daggers— 

had beaten the man-made monsters of mechanized Russia. 

So effective was the work of Finland’s ski-shod soldiers 

that high Russian military strategists recognized the value 
of this mode of warfare. Tens of thousands of skiing centers 

were organized and every Komsomol organization was 

urged by the Young Communist party organ, in an editorial, 

“to teach boys and girls the technique of military action on 

skis. To skis, comrades!” 
Marshal Klementy Voroshiloff, the former War Com- 

missar and present vice premier, set a personal example for 

Russian youth by taking up skiing. At a famous recreational 

center near Moscow, in a park that a Baedeker of former 

years described as a “favorite resort of the lower classes on 

Sundays,” thousands of Soviet troops are taking intensive 
courses in skiing and ski fighting. 

While Russia has recognized the importance of ski patrols, 

all the other nations, particularly those in the Alpine and 
Tyrol regions and the Dolomites, continue to improve their 

fighting units in the snow. There are no more efficient mili- 

tary organizations than the Chasseurs Alpins of France, the 

Alpinieri of Italy and the ski patrols of the German, Austrian 

and Swiss Alps. 

The United States and Canadian armies have been prac- 
ticing skiing on outlying posts in the snowbelt for maneuvers 

over mountainous terrain. It is only natural that in this 

country and its northern neighbor, Canada, having four or 
five months of snow generally—some regions have as many 

as nine—skiing should be a popular sport. It is more than 

Ski soldiers carry the most burdensome equipment of any troops. Note the gas 
mask on trooper below. They must learn to blend in perfectly with background. 



Ski troops must also be excellent mountaineers. Above is Staff Sergeant Walter 
Prager descending a cl’ during summer training maneuvers in the Rockies. 

that now! It is in reality a necessary means 

of existence. 

It has been shown to the amazement of the 

world that skiing as a means of quick and 

dependable mobility in deep snow has 
bettered the most modern mechanized de- 

vices. The value of ski patrols in both this 

country and Canada can’t be overempha- 

sized. 

The close relations between the two nations 

would make for an invulnerable patrol in 

the snow wastes of upper Canada and Alaska 

where invasions might well strike. 

One need not go into too much detail con- 
cerning the many theaters of war in which 

our ski soldiers may operate close to home this 

winter. Greenland, Alaska, the Pacific 

SOLDIERS ON SNOW 

Neeser ithedihy 

How would you like to have a ski soldier step 
on your neck with his mountain boots, above? 

Northwest, the corridor 

through Canada from Hudson 

Bay—most direct airline from 

Moscow to Chicago—the 
Laurentians and the wilderness 
of New England and Upper 

"=. New York State, all are vital 
ba points of defense, regardless of 

weather or season, in this part 

of the world. We can't expect 

six months of war and six of 

inactivity on the part of the in- 
vader. 

Canada, whose winter has 

always been her greatest de- 

fense, like Russia’s winter, 

which beat back Napoleon and 

Hitler, is doing considerable 

work in her ski war tactics. Ski 

military training has existed for 
several years in the Dominion. 

But it was only last fall that the United States 

gave approval to the public formation of the 

First Battalion, 87th Infantry Mountain Regi- 

ment at Fort Lewis, Wash. This was the first 

American unit to be set up for the specific 

purpose of conducting winter and mountain 
warfare training. 

The 87th Regiment and its adjunct, the 
para-ski troops, are both expanding on a wide 

scale this winter. A brand new ski canton- 

ment (Camp Hale) has been built nearly two 

miles high in the heart of the Rockies. It is 
complete even to four ski lifts, a Contam 

T-bar chair lift, insulated barracks and spe- 

cial cold-weather equipment. The men 

whose motto proclaims, “We climb to con- 

quer!” could hardly wait for the first big 

snow that meant swapping horses and mules 

for the long hickory runners. Led by the 
example of their commanding officer, Colonel 

Onslow S. Rolfe, a brilliant West Pointer who 
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was twice decorated in the last war, the fight- 

ing mountaineers of the United States Army 

have grown up fast. 
Colonel Rolfe came to his new post with a 

thorough knowledge of infantry tactics bal- 

anced by an almost complete ignorance of 
mountaineering and skiing. He had, how- 
ever, an extremely open mind; what he didn’t 
know, he could learn. He didn’t hesitate to 
ask questions of privates and corporals when- 

ever he felt that they knew more about a 

subject than he did. First the entire outfit 

had to be taught how to ski. He turned his 
whole command into a gigantic army ski 
school and personally set the example for his 
men by going through the rigorous classes 
just like any enlisted man. As a result, by 

winter’s end, he had added skiing to his 

repertoire and during the summer he picked 

up mountaineering at another set of 

classes. 
The duties for applicants to the ski troops 

are eight weeks of basic infantry training, 

then ski classes six hours a day, five days a 

week for six weeks. The beginners are 

taught and the experts are the instructors in 
this gigantic ski school. Then follow over- 
night ski trips, bivouacs in the snow in two- 

man tents with gasoline stoves and sleeping 

bags, testing of the new mountain ration of 

dehydrated foods, tactical problems with the 
other arms coordinating. 
Men who have lived and worked in the 

mountains—rock climbers, trappers, packers, 

guides, prospectors, timber cruisers—are pre- 
ferred in the fighting mountaineers. If they 

ski, so much the better. Good skiers with- 

out extensive mountaineering experience, if 

they are physically fit for rigorous winter and 
mountain training are acceptable. The em- 
phasis is on toughness and the ability to “take 

Sag 

The morale of the ski troops for Uncle Sam 

is unquestionably one of the highest in the 

Army. They receive no extra pay for work- 
ing and fighting at the highest altitudes, in the 
bitterest cold and deepest snows. 

Living a life they love is their reward. Hun- 
dreds of the nation’s best ski figures have 

flocked to the outfit [Continued on page 180] 

Chow is still grub, even when eaten in a snowbank. And see the grin on the ski soldier here. 

February, 1943 3 



by Captain Charles Borden 

LACK smoke was still billowing above 
the bomb-twisted wreckage of Pearl 

Harbor on the first Sunday of December, 
1941, when a small fighter plane bearing the 

red circle of the Rising Sun coughed to a stop 

on the little Hawaiian island of Niihau, 100 

miles north of Oahu. Within a few minutes 
all 80 of the island’s friendly inhabitants were 
making their way toward the disabled plane, 
to offer help. Within a few more minutes, 
all 80 of them bitterly regretted it. For the 

pilot’s first move was to dismount a machine 

gun from his plane, and, with the eager as- 

sistance of two Japanese residents, take the 

place over in the name of Hirohito. 
For three days the trio held the island. 

Those of the natives who were unable to 

appreciate the noble character of their new 

overlords were shot; the rest, being unarmed, 
felt themselves helpless. All but one—a six- 

foot 240-pound small-boat skipper named 

Ben Kanaheli. 

On the evening of the third day Ben 
Kanaheli found the Jap pilot alone, and at- 
tacked. The machine gun got him twice in 
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OF THE BATTLE ON THE SEAS! 

the head, but it couldn’t stop him. He didn’t 
stop until he had pounded the Jap to death 
on a nearby rock. 

Niihau, the first American soil to be occu- 
pied by Japs, was also the first to be delivered 

of them. 

And Ben Kanaheli? He bandaged up his 

head and sailed to Port Allen, on the island 
of Kauai, where he got his wounds treated. 
He’s back on duty now, as a member of the 
Coast Guard Auxiliary. 

Another member of the Coast Guard 
Auxiliary in thé islands is Captain Judy Hall, 

one of the few women in the world to hold 

master’s papers for small boats. For months, 
Captain Hall has defied the dangerous cur- 
rents of by-ways and the submarine-infested 
waters of main channels to bring food and 

supplies to outlying islands, which might 
otherwise be cut off. When she can't get 

crews to make the trips with her, she makes 
them alone. Once, sailing alone, she found 

herself heading straight for a Japanese sub- 

marine, which had suddenly surfaced only a 
few hundred yards away. But the Jap, ap- 

Mechanix Illustrated 
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Skipper Pat Sears, owner, 
55 ft. ketch Valkyrie. eran 

Capt. Charlie Brown, vet- 
schooner skipper. 

rw Fred Narramore of the ee Ben Kanaheli, hero of the 
C. e of Niihau, arriving at Kauai. A. at tiller of Guiding Stor. Batt 

parently thinking her little craft not worth 

a torpedo, did not attack her. Captain Judy 

Hall is still sailing, and teaching seamanship 

on the side. 

Courage like that is not exceptional in the 

Coast Guard Auxiliary; it is the hallmark 
of the 10,000 small-boat skippers who, from 

Dutch Harbor to the Florida Keys and from 

Texas to Maine, sail the coastal lanes as 

America’s Third Navy. 

Day and night, fair weather and foul, the 

10,000 skippers dare the dangers of mines and 
submarines, as well as the routine menaces 

of storm and current, to keep watch over our 
shores. Their boats range in size from 25 to 

100 feet; in variety the small craft are end- 

less—speedboats and yachts and fishing boats 

and tugs, and even a ferryboat or two. Some 
of the larger ones are well equipped as fight- 
ing units: they carry degaussing gear, depth 
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Meet The Skippers 

Capt. Judy Hall, has Skipper Tony Silva, fisher- 
master's papers. man, still hauls big one's in. her 

Capt. Gilling, 74, recently brought 
cargo alone to Christmas Island. 

bombs, listening apparatus, machine guns and 

even anti-aircraft guns. Others are outfitted 

as floating first aid stations. But the great 
majority of them are just pleasant little peace- 
time vessels poking their sturdy bows into the 

seas of war, handled by men who have only 
one thing besides their patriotism in common 

—they love to sail. 

It was the vast, intimate knowledge pos- 

sessed by these men, and by nobody else, that 

Congress recognized when it authorized the 
Coast Guard Auxiliary in February, 1941. For 
these skippers know their own sections of 

coast far more thoroughly than anybody else, 

know all the tricks of wind and tide that are 

not to be found in books, know all the local 

boats and sailors and ship schedules and land- 

marks. 

And they jumped to their job with enthu- 
siasm. Pearl Harbor came as a numbing 
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shock to many people, but not to the C.G.A. 

Within an hour of the time the news of the 

Japs’ sneak attack reached the United 

States, the small-boat skippers had set up 
24-hour patrols at Ketchikan, Alaska, at 

10000 SKIPPERS 

Above, C.G.A. members line up in Puget Sound. Leff, 
the author, on patrol in Hawaiian waters. 

San Francisco’s Golden Gate, at Washing- 

ton, D. C., and Baltimore and every other 

focal point along our entire 40,000 miles 
of coastline. And those patrols have been 

on the job every minute since. 

In the open waters of sounds and bays 
the vigilant auxiliary vessels are indis- 

pensable as the eyes and ears of the coast 

guard, which, it has long been realized, is 

unable properly to patrol important har- 

bors and defense areas against modern 
methods of sabotage and espionage. In tak- 

ing over much of this work the C.G.A. re- 

lieves regular coast guard men and vessels 

for duties elsewhere. 
Besides the patrol of harbor areas and the 

protection of our seacoast defenses against 

subversive activities, C.G.A. vessels are used 

as communications boats and for the transpor- 
tation of emergency supplies. Recently, the 

value of their special skill has been? 
recognized by legislation granting auxiliary 
members full naval status for any special? 
assignment with a return to civilian life 



upon the completion of each assignment. 

3esides the detection of submarines and 
enemy vessels disguised as neutrals, since the 

Nazis began sending saboteurs over in sub- 

marines to land on our shores the C.G.A. 

vessels are keenly on the alert for: 
1. All unwarranted loitering offshore or 

deviation of vessels from regular courses. 
2. Unscheduled or suspicious use of sig- 

Mnalling devices. 
3. Floating or submerged objects of a 

suspicious nature. During all blackouts an 
especially sharp vigil is maintained. 
What does it take to become a member of 

mihe Coast Guard Auxiliary? 
Any good small boat skipper is eligible to 

join. 

Then what does it take to be a good small 
boat skipper? 

Plenty! 
The intestinal ability to “take it” is a first 
sential. The majority of small boatmen, 

yhether commercial or pleasure, have gen- 

rally a genuine love for boats and the sea, 
know their marlinspike seamanship well and 

are able to splice a rope or cable speedily. 

muGood helmsmen, they know the rules of the 
road, piloting and coastal navigation. Above 

Lett alla good skipper is a man who can be relied 
on in any emergency that may arise. 

Not all the work of the C.G.A., however, 
is defensive. Already one flotilla has suc- 

N= By cabin cruisers on patrol. 
hie machine gun, depth charges. 

cessfully proved that it could lay a smoke 

screen under fire and land troops on a hostile 
shore. The C.G.A.’s most thrilling exploits, 

those in the submarine warfare line, cannot 

be told, except that certain units and most 
recently those along the Florida coast have 
received official plaudits for “distinguished 
day and night services,” which will have to 
remain unspecified for the duration. 

Answering a recent assignment, 24 of San 
Francisco’s schooners, ketches and yawls 

raced out through the Golden Gate sub- 

marine nets on secret naval orders. Sailing 

yachts all, including such well known ones 
as the world famous racing yaw] Dorade, the 
Yo Ho Ho, Water Witch, Yankee and Nam- 
sang, they stayed out in 50- to 60-mile 
N. W. gales until they had fulfilled their con- 

fidential orders to the letter. 
It was a Los Angeles auxiliary member who 

not long ago gunned his boat through a hail 

of bullets to rescue three lads who had decided 
to go fishing off what they thought was a 

stranded barge. The “stranded barge” was 

actually a target for Army Air Force pilots. 
In New Orleans when two flyers were re- 

ported to have made a forced landing three 

boats of the Gulf’s fourth squadron were 
immediately dispatched to find them. After 

being long overdue one of the boats, the 

Honey Bunny Boo, returned not only with 
the two flyers, but [Continued on page 176] 



HERE was one sizable group of 

Americans who declared war 

on Adolf Hitler almost a full year before Pearl Harbor and have 

been fighting him bitterly ever since—although they are never 

mentioned in the communiques and are seldom cited for bravery. 

I'd like to tell you something about these anonymous fighters and 

the strange war they waged before America officially got into the 

battle—our heroes without uniforms, the men who run our mer- . 

chant ships. 
There is a fellowship among men of the sea. The men who serve 

in merchant ships belong to an unofficial brotherhood. We see 

foreign shores, know foreign ports, and count foreign sailors as our 
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friends. When you understand this fact, you can perhaps understand how 

American seamen caught the feeling of war earlier than a great many 

citizens at home. 
We knew what the Nazis were doing long before the rest of the country 

had begun to comprehend what was going on. 
Then, too, remember something else that is not generally known: 

There were 49 American ships torpedoed and sunk before December 

7, 1941! So it is an actual fact that American seamen were at war with 

the Axis long before their government came in! 

Personally, I had made up mysmind that this was my war early in 

the game, as soon as I saw the type of submarine warfare the Nazis 

were waging. And I know that most of my shipmates had come to the 
same decision. Incidents like that of the City of Flint decided all of us. 

In the long watches on shipboard and at mess, the Nazis were the 

principal topic of conversation. If our isolationist congressmen back 

home could have sat in on some of those talk-fests, things might have 

been different in our war preparation. There wasn’t a shipmate of 

mine who hadn't weighed the risks involved and determined to fight 
the Nazis at sea a full six months before Pearl Harbor. 

Pals of ours had already gone down and we were out for venge- 

ance. We knew there’d be no medals for us. We knew a great 

many of us would give our lives without even our families knowing 

what had happened to us. But we were in! 

Let me give you an example of the spirit of our seamen in 
this war: 

I was on a ship bound for Rangoon with a cargo of ambulances 

and hospital supplies for China. They were to go in over the 

e atlantic 
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Hundreds of lives have been saved by small life rafts like the one shown in this photo. 

Burma Road. The war was getting hotter in 

the Pacific. Our radio picked up the news of 

the Philippines, of Hong Kong and then of 

Singapore. We were in a wallowing old rust 

bucket. We knew we were headed into a 
hornet’s nest. And then came the first news 

of bombing attacks upon our port of destina- 
tion—Rangoon. 

As we neared port, all sorts of alarming re- 

ports came in over the radio. The Japs had 
set up sneak radio stations nearby and were 

trying all the old Axis methods of psychologi- 

cal warfare. They broadcast stories that the 
Rangoon harbor was blocked with sunken 

hulls. They said the British had abandoned 
the city. They said the harbor was under 

continual bombing and strafing attacks. 

We called a meeting aboard our ship. The 
captain wanted to know how the men felt 
about going in. There wasn’t much discussion. 
We sat around for a minute, and one of the 

crew stood up and shook his fist. 

“I vote we go in!” he said. 

HEROES WITHOUT UNIFORM 

There was a rumble of voices. “You're 

damned right we will,” is what the men 

said. 

Mind you, we had nothing but hospital and 

medical supplies aboard. But they were for 
our Chinese friends. And they could help fight 
the Nips, in their way, as surely as machine 

guns. 
We went in. 
Rangoon was pretty much of a mess. There 

were a number of wrecks in the harbor. The 
British were doing everything they could te 

maintain order and keep the port functioning 
But the native fifth columnists were working 

in full swing. 
In the center of the city was a great native 

temple with a shining gold-painted dome. The 
Japs used it as a guide for daily—almost 

hourly—bombing runs. They’d come in out 
of the clouds, sight along that brilliant dome 
and run directly for the harbor to release 

their bombs. It was as good a guide by moon- 
light. 

The British almost tore the city 
apart trying to get that temple dome 

painted over. But the fifth column- 
ists worked so on the superstition 
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and religious beliefs of the natives that no one 

could touch it. 
We tied up at dock just after a particularly 

bad bombing raid. And what do you think we 

found? All the native longshoremen had taken 

a runout powder. They'd all been scared green 

and gone for the hills. 
A ship’s captain can’t do much if he hasn’t 

longshoremen to handle his cargo. The captain 

was ready to pull out again. 

About then, though, a flight of Nip bombers 

came in over that shiny temple dome. They 

began laying their eggs all around. 

—_> 
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Have you ever been near a 500-pound dem- 
olition bomb when it let go? It doesn’t just 

jar your teeth. It shakes all your guts, too. It 
leaves you standing in a howling vacuum with 

all the thoughts shaken out of your brain. And 

the first thought that comes to you when your 
brain starts working again is a pretty nasty 

one. 

After a couple of those eggs had gone off 
near us, the men looked at each other and 
told the captain we’d unload the ship our- 

selves, without any longshoremen. 

We got the British authorities and told 

them what we planned to do. The 

men were so mad they could 

hardly talk. They wanted action. 

But the British authorities said 

there wasn’t any warehouse 
space. 

Another flight of bombers 

came over, and one of the men 

. . said, “What the hell, we got 
en ambu- [Continued on page 175] 
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OCUS POCUS isn’t the only magic 
being accomplished with mirrors these 

days. Countless men at fighting fronts 
throughout the world will owe their lives 

to a fantastic-looking contraption which 
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Among the most important factors in modern surgery, aside 
from skill itself, is effective lighting. Today it's shadow-proof 

Light coming from practically all sides as well as from above 
is the modern super lighting secret, as in diagram at /elt, 

also makes use of mirrors to effect its 
“magic.” 

In former wars the fiercest battles were not 

always fought in the front line trenches 

Doctors, in government hospitals and on 
battleships and cruisers, fought against almost 
insurmountable odds to save the lives of men 

shattered and torn by shell and shrapnel 

Sufficient illumination was their most pressing 

need since shrapnel, embedded in flesh, is 

difficult to locate under the most favorable 

conditions and practically impossible to re- 

move under any other, yet sufficient illumina- 

tion was the one thing denied them. 

Operating lights in those days were, at best 
glaring dome lights which cast heavy shadows 

and which strongly resembled the overhead 

lights hanging in most American homes today 

It was often necessary to press into service an 

ordinary flashlight held by an interne t 

illuminate deep cavities. 
Is it any wonder deaths from battle wounds 

reached appalling proportions? 
Today, however, all that has been changed 
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due to a fortunate illness and two brothers 

with imagination. 
It was 1920, two years after the first World 

War, and “Pat” Nirdlinger, the younger of 

the two brothers, was head-electrician at the 

Illinois Theater in Chicago. He had been 
suffering for some time with a severe cold 

and bronchial trouble when finally Will J. 

Davis, director of the theater and friend of 

Mr. Nirdlinger, said, 
“Come on, Pat, I’m going to take you down 

to see my doctor.” 
“His” doctor was a famous Chicago surgeon 

and during the visit the conversation turned 

to the subject of surgical illumination. In de- 
ploring the sad state of all operating rooms in 

that respect he said, 
“There'll be a tidy fortune awaiting the man 

who develops a really effective operating 

light—one without heat, glare, or shadows.” 

That was a big order. But Mr. Nirdlinger, 

interested in lighting, was intrigued by the 

prospect. 

He wrote to his older brother, Larry, work- 

ing in Boston, and presented his plan. Larry 

was to give up his position, come west and 

together they would develop the new light. 
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This complicated collection of reflection mirrors, to- 
gether with the direct beam lights surgeons’ work. 
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Larry was finally convinced that the idea had 

possibilities. He arrived soon after and work 

began in earnest—in the basement of their 

home, on Chicago’s South Side. - 

The first lights made were assembled by 

hand and took a month to build. Fortunately 
every light built was sold because the money 

from the first was needed to buy material for 
the second and so on until the demand became 

so great they had to move out of the basement 

into a small shop where they could start build- 

ing operating lights on a small scale “mass 

production.” 

The principle back of its operation was 
simple but extremely effective. 

A 250-watt light was encased in a round 

aluminum “head” in which three holes had 

been cut, two in the sides and one in the bot- 

tom to permit the beams to escape. Opposite 

the side holes were two concave mirrors which 

caught the light beams that ordinarily would 

be lost in space, and reflected them to two 

mirrors hanging on the outside of the “head.” 

These in turn, caught the beams, bent them, 

and sent them shooting down to meet at a 

focal point on the operating field below. The 
result was somewhat [Continued on page 174] 

Here the yy places his head directly in the path 
of the light, but casts no shadow. Mirrors do the trick. 



WIN AN AERONCA 

SCORES OF 
ERE we go again! 

This is the start of MI’s Third An- Ist PRIZE 

nual Contest! Most of you will remember See that beautiful Aeronca plane at the right. There's 
“ , nothing sweeter in the air. The U. S. Army has the 

the smashing success of our two previous reat Aeronca Aircraft Conperotion making planes for 
ts use! Our first prize will be an Aeronca Defender 

word contests. You know how much fun Training plane OR $1,500 in War Bonds! Think of hav. 
ing vour choice between two such great offers. For 

they are to work. You know that anyone formal offer, see the box on opposite page. 

can win. You know there are no “25 

just a words or less” slogans to write 

simple word game that YOU or anyone 

else can play as easily as falling off a 

log. 

And just take a look at the great prizes 

you can win by playing this thrilling 

game! A real Aeronca airplane or $1,500 

in War Bonds! The swellest “reaching 

out” Hallicrafters radio you ever saw! 

The most beautiful Hamilton strap watch 

—worth $165—that anyone could wear! 

And dozens and dozens of other great 

prizes, which you will see on the follow- 

ing pages! And, as the climax, we have a 

brand new word game for you this year— 

“BUILDWORDS”—a game we know is 

2nd PRIZE 

Did you ever see a more beautiful watch? It's a Hamilton 
Watch Company |9 jewel strap watch in I8K natural gold case, 
@ heavy domed crystal and 8K applied gold markers on silver 
dial! it retails for $165.00, including tax. It's a winner! 

3rd PRIZE 

A Sky Champion four-band radio receiver, made by the famous 
Hallicrafters Co. The Hallicrafters Co. says of it, "We be- 
lieve that, without exception, the new Sky Champion repre- 
sents the best value ever offered in the communication field.’ 
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AIRPLANE 

OTHER PRIZES 

FREE! 

$1,500 IN WAR BONDS! 

Here is our first prize offer, and we think you'll 
going to fascinate you every minute 

you're playing it. So look at the prizes on open it's a swell one: If you win first prize, you 
may have: 

the next pages, then turn to page 74 and YOUR CHOICE OF: 
: ee An Aeronca Defender Training Plane (if, due to 

start playing “BUILDWORDS” right war conditions, one is available for delivery when 
: eae is concluded). 

away! : 
War bonds worth $1,500 at maturity! 

TURN THE PAGES FOR MORE GREAT PRIZES 

February, 1943 
67 



WHIZZER $59.95 Bicycle Motor! Weighs 28 ibs., 
fits any bike! Makes a motorcycle of your bicycle! 

4th Does not interfere with pedalling! Quiet, depend- 
| able, 120 miles to gallon of gas, 25 to 30 m.p.h.! All 

PRIZE you defense workers should be interested in this 
fine prize! 

$25 | 
ing F 
man! 

Sth PRIZE 

ATLAS Drill Press worth $56.50! Rugged floor-type 
mounting, 40'/2" capacity over table and 46” capacity 
over base. Equipped with various accessories, the 
Atlas Drill Press becomes.a versatile combination 
machine for such operations as shaping, mortising, 

routing, carving and sanding. 

6th PRIZE 

$50 ZEPHYRPLANE JR. Belt Sander! Lightweight, 
Skilsaw product! Produces a ripple-free finish in a 
jiffy! A Zephyrplane is indispensable in wood- 
working and cabinet work! Here's your chance to 

win one of these grand workshop tools! 

7th PRIZE 

$42.50 Keystone Movie Camera! 
Equipped with 3.5 lens! Three 

speed! 16-Millimeter! 

9th PRIZE 
$33.50 POWER KING Woodworking Lathe! Equipped with 
SKF Ball Bearings! Strong,’ rigid foundation! Carefully ma- 
chined for long service! Excellent for light metal turning, 

machining alabaster and verious plastics! 

8th PRIZE 

DELTA 24”, 4-speed scroll! 
saw! 4 blades, 4-speed cone 
pulley on arbor! Timken 
crankshaft! Shaft-driven 
blower pump! Valued at 

$36.50! 



10th PRIZE 

WINNER Water Skis! Waterproof! Rub- 
ber foot harness! Valued at $30.00. 

llth PRIZE 

COMET Wind Tunnel! Has many 
features of full scale experi- 
mental tunnél! Includes a honey- 
comb to straighten out airflow 
and contains windows so that 
action can be viewed from out- 
side. It is 24” high, 27” wide, and 
45” long. A seal ind for model 
fans! OMET Extra! Air-O- 
Trainer Model with actual cock- 
pit controls that move ailerons, 
rudder and elevators exactly as 
on real airplane! Can be assem- 

12th PRIZE bled in short time! All parts are 
finished! Combined value $26.50! 

$25 PLUEGER “Supreme” Fish- 
ing Reel! A prize for any fisher- 
man! Lightweight, distinctive in 

Md design! 
pacity 

$s, the 
nation 
tising, 

era! 
ree 13th PRIZE 14th PRIZE 

Ultra Deane “HANDEE” Work Seeger, Seep. sear 
shop Tool valued at $25! 27 Phila. Designed in Norway by ski- 
fine accessories! Excellent for making experts. Skiing is America's 
grinding, drilling, polishing, newest sport. Get into it now, with 
cutting, carving, sanding or this swell prize ' 

engraving. ‘ 

vith 

~~ 15th PRIZE 16th PRIZE 

Webster's New Interna- Fine BAUSCH & LOMB $22.50 Mic- 
tional Dictionary, 2nd Edi- roscope! Especially designed for 
tion, worth $22.50! Here's 4 the amateur! Magnifications from 

75 to 300 diameters. Complete with 
instruction book, blank slides and 

equipment! 

@ prize you can't afford to 
miss! Buff buckram binding, 
marbled edges, indexed! 
Stands the test of service! 



More Prizes! | 

17th PRIZE 

KALART $20 automatic Speed Flash! 
Mechanical, self-cocking, universa 
synchronizer! No winding! No cable 
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20th PRIZE 

SCHEAFFER'S "Triumph"’ Tuckaway Ensemble! 
Clipless, Coviqned to carry safely in any position! 
Diminutive when closed, full size when open! 
Perfect for a lady's purse, man's trouser pocket, 

or Service man's uniform. Value—$!6.50 

23rd PRIZE 

22nd PRIZE MIGHTY ATOM model gas 
. engine! Sleek, streamlined 

Se. hag j — powerplant for model planes, 
aoe of ame of jor pre cars, boats! Precision in design 

fibre! Fibre-welded throat! eS ae - *~ 
Adds strength with weight- - notch! Value—-$15.50 P 
power without loss of touch. ; _— 

High quality stringing. 
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dust-proof, modern 12” 
four-blade electric fan will 

18th PRIZE 
SAMSONITE TWO SUITER! Men's two- 
suit traveling bag! Strong! Roomy! 
Accommodates complete wardrobe! 
Ideal for the man who travels! Value— 

about $20. 

19th PRIZE 

SMITH ARCTIC- 
! This streamline, 

comfortable in 
ttest weather! 

2lst PRIZE 

IVER JOHNSON 16 Gauge Matted Top Rib Single Barrel Shot- 
gun! The stock has Full Pistol Grip and trap style forend of 

fancy design, both black walnut! Value—$16.50. 

24th PRIZE 

RADIANT Hy-Fiect movie screen! Glass-beaded screen sur- 
face gives unsurpassed brilliance, clarity and detail to your 

movies! Climate-proof! Won't crack! Value—$13.75. 

WESB. 
ladde 
finish! 



25th PRIZE 

GRAPHOMAT Multi-Lens photo enlarger! Ideal for the photo 
enthusiast! An item of equipment that anyone who owns a 

camera can use to advantage! Value—$1!.85. 

iF bf fi iddaadad dddeadaa jist 
Adadadad tecdased 

26th PRIZE 

GILBERT No. |0 inventor's Chemistry Laboratory! One hundred items 
of chemicals and apparatus! Seven and one half feet of test tube 
racks and shelf room! Scales, and three big books describing more 
than six hundred experiments in chemistry, glass blowing, and chemical 
magic! Precision made, so that experiments can be performed under 
rigid control! Ideal for the person who wants to learn chemistry! 

Value—$10.95. 

27th PRIZE 

LEKTROLITE Safety Lighter and Ash 
Tray! A handsome and useful adornment 
for the home. Beautifully finished and 
safe! Lights your smoke without a flame! 

Value—!0.00. 

‘el! Shot- 
rend of 

en sur. 
to your 

.75. 
29th PRIZE 28th PRIZE 

WESBAR Car Top Utility Carrier! Enables you to carry boats, $9.95 G.H.Q. Gas Model Motor! Ready to run! Model 
ladders, lumber, etc., on top of your car without marring builders will get a thrill from this modern powerplant! 
finish! Fits cars with metal or fabric center tops! Instructions Can be used in model planes, cars, or boats! Carefully 

for installing included! Value—$8.50. designed and built for today's models! 

30th PRIZE 

MILES KIMBALL Deluxe Bridge Chest! 
This handsome chest of hand rubbed 
walnut will include initials of win- 
ner, in large, gold finished metal let- 
ters! Contains four decks of cards, 
suede table cover, and many other 

items for bridge! Value—$7.95. 

3lst PRIZE 

$7.75 WEED Tire Chains! Non-Kinking! 
Electric welded! They'll add many miles 
to tire life by preventing needless wear 

from skidding! 
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$4.85 DREMEL Moto Saw! Weighs !7 o7., 
consumes only as much current as a 75-watt 
bulb! Cuts at an average of | ft. per 
minute through wood %4” thick; high speed 

32nd PRIZE 

RONSON Table Lighter! 
Valued $7.50 Superb crafts- 
manship in this compact but 
copious silver plated table 
lighter! Exquisitely wrought 
design in antiqued relief re- 
flects the Modern-Danish in- 

fluence. Padded base. 

35th PRIZE 

FENTON Handled Bas- 
ket In Peach Crest, 
product of one of the 
country's foremost 
manufacturers’ of fine 
glassware! Entirely hand 
made of cased glass. 

37th PRIZE 

NEW DEPARTURE Con- 
version Unit worth $5.25! 
Easily attached! 
gear for 
away and easier riding 
on hills! Made of best 
chromium, 
chromium 
ganese 
strength and long life! 

doors, 

nickel- 
and man- 

40th PRIZE 

FEE & STEMWEDEL Re- 
mote Reading-Thermome- 
ter. Though mounted in- 

accurately regis- 
ters oufdoor tempera- 
ture! Rich In appearance 
and easily reas Valued 

! 

33rd PRIZE 

PACKARD Electric Shaver 
worth $7.50! Complete with 
accessories! May be used 
with either AC or DC current! 
Here's your opportunity to 
get that electric shaver 
you've been wanting for so 

long! 

34th PRIZE 

SCIENTIFIC Construction Kit 
for the "Miss America’! One 
of the nation's favorites! In 
design, accuracy and com- 
pleteness, it represents every- 
thing a gas model should be! 
Complete assembly kit and 

clear, full-size plans! 

36th PRIZE 

DAISY Defender |,000-Shot Military Model Air 
Rifle! Also, Daisy Bell Target and 5 tubes of 
Daisy Bull's-Eye Shot! Production has stopped 
on this particular rifle, so don't throw away 
this chance to get one of the few left! You'll 
be proud to own this 1,000-shot, army-style 

air rifle. Valued at about $5.75! 

Low 
et- 

for 

38th PRIZE 

BOYCE-MEIER Sextant! Retails at $4.95. Al- 
most an indispensable part of a marine navi- 
ator's equip t. No g ing or looking 
or landmarks. Find your favorite fishing 

grounds or anchorage at once! 

4lst PRIZE 

12 Tubes of LIFEBUOY 
Shaving Cream! Don't 
let this prize get away 
from you! 120 to 150 
shaves in each tube! 
Gives a smooth, easy 
shave! And you don't 
need an old shaving 
tube—just enter our 
contest and have a try 
at corralling this prize 

for yourself! 
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42nd PRIZE 

DELTA POWERIite, 
worth about $4.00 Eco- 
nomical safe, no in- 
flammable liquid. No 
wires to cross. Gives 40 
hours constant use from 
one 6-volt dry cell. 
1,200 beam candle- 

power light! 

q 43rd PRIZE 
\ 

\ ¥ G-H SPECIALTY Bent Wood Dog Bed. Designed, 
) ‘ styled, and finished in keeping with modern home 

furnishings. Sturdy, practical! Valued at $3.95! 

44th PRIZE 

New Electric Arc Welder! 
Uses standard coated weld- 
ing rods. AC or DC. Plugs 
into 110-volt socket. Handy, 
light, easily portable. Sturdily 
constructed, fine quality ma- 
terials. No skill or experience 
is needed—anyone can oper- 

ate this arc welder! 

47th PRIZE 

IDEAL Ryan S T construc- 
tion kit! This graceful 
model, valued at $2.00, has 
all the super-detail features 
which mark it as a flying 
model of the finest quality! 
Dual control system which 

45th PRIZE 

PRIZE CONSTANTINE Set of Rare 
p Wood Samples, worth $2.75! 

lodel Air B \arge enough to allow de- 
tubes of B tailed study for texture and 
stopped character. If you wish to see the 
- a diferent woods of the world operates in either cockpit! 

! You then don't miss this oppor- Adjustable win flaps! 
aren tunity! Many other fine Tectetet 

46th PRIZE 

NORTH BROS. "Yankee-Handy- 
man’ Spiral Screw Driver! Re- 
tails at $2.39! To drive or 
draw screws, just push! Quick 
return spring! Transparent mag- 

azine handle. 

48th PRIZE 

EPCO Safety Saw for Live 
Work! Frame of insulating ma- 
terial! Made of hard wood and 
treated to prevent the absorb- 
tion of moisture or oil! Value 

about $2.00! 

49th PRIZE 

EBERHARD FABER Permapoint Pen 
and Pencil Set! Deluxe Gift Box! 
Pen is iridescent pearl, with chro- 

8. * mium trim. Pencil has propel-repel- 

looking expel action, extra thin leads! Re- ie. 
fishing tails for $1.50. = 

p! 

Slst TO 70th PRIZES 

METRO PUBLICATIONS “WONDERS OF SCIENCE 
SIMPLIFIED’! A trip into the world of science through 

Y the pages of this fascinating book! Three thrilling vol- 
S8uCt umes in one! Packed with dozens of pictures! Simple 

Don and easily understood text! Twenty lucky readers will 
Ba be thrilled with this book which retails for $2.00 a copy! 

tube! 
atl 50th PRIZE 71st TO 95th PRIZES 

shaving c KNICKERBOCKER'S “FUN FOR-BOYS'"'! An exciting 
oe oe eee group of tricks, gamies and novelties to delight young tr » Glue an . can o : - A 2 

pos Powdered Casein Glue, valued at and old alike! Don't overlook this opportunity to ob- 
" ates about $1.50! Home workshoppers tain a copy of ihe meron, work. monty ve beste 

, h sine ’ i contestants will be delighted with "Fun For Boys" ere's a prize you'll be glad to have! which calls tor 9149 a copy. 

73 



Here Is The 
CONTEST RULES 

l. A different “BUILDWORDS” puzzle will 
appear in each of the February, March and 
April issues of MECHANIX ILLUSTRATED. The 
first puzzle appears on the opposite page. Con- 
testants will complete each of the three puzzles, 
striving to attain the highest score possible and 
printing the score in the proper place marked 
“TOTAL” on each of the entry blanks, together 
with the name and address of the contestant. 
The third entry blank will contain a space 
marked “GRAND TOTAL” in which the con- 
testant will print the total accumulated in all 
three puzzles. 

2. The individual having the largest correct 

grand total as printed in the third entry blank 
will win first prize. The individual having the 
second largest grand total will win second 
prize, etc. In the event of a tie for any prize, 
the individual turning in the neatest. most origi- 
nal and most legible entry will be awarded the 
higher prize, with the next prize going to the 
tying entry. However, “fancy” entries will in 
no case be given preference. 

3. Do not send in entry blanks separately. 
Save your February and March puzzles until 
you have completed your April puzzle and send 
in all three blanks together by first class mail. 
addressing them to “BUILDWORDS EDITOR.” 
MECHANIX ILLUSTRATED, 1501 Broadway. 
New York, N. Y. 

4. Contestants may submit legible copies 
ef the first two entry blanks as their official entry 
if they so desire. The third entry blank must 
be the one clipped from the April, 1943, issue 
of MECHANIX ILLUSTRATED. 

5. Webster's New International Dictionary, 
Second Edition, will be considered final author- 
ity on acceptance of words used in the puzzles. 
Words appearing anywhere in this dictionary 
will be acceptable. However, hyphenated 
words and possessives formed with an apos- 
trophe are not acceptable. Proper nouns and 
regular plurals, under dictionary definitions, as 
well as irregular plurals found in the dictionary. 
are acceptable. 

6. No entries will be returned and under no 
circumstances can we enter into correspond- 

ence regarding this contest. Judges will be 

e Editors of M USTRATED. Their 
decisions will be final. Anyone in the United 
States or Canada may compete except em- 
ployees of Fawcett Publications or members of 
their families. 

7. No contestant may win more than one 

prize. Neatness, originality and legibility will 
be considered in judging all entries. 

8. This contest closes April 1, 1943. Entries . MY HIGH SCORE IS 
postmarked in the mail later than midnight on 
that date will not be considered. 
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First Puzzle 

10. First prize will be an Aeronca Aircraft 
Corporation airplane of the trainer class. If 
war conditions make delivery of such airplane 
impossible, the winner of first prize agrees, as 
a condition of this contest, to accept. instead, 
$1,500.00, maturity value. in War Bonds. It 
is understood that in the event any of the manu- 
facturers of any of the other prizes offered in 
this contest are unable to make delivery of such 
prizes, due to war conditions, at the conclusion 
of this contest, the prizewinner will accept in 
lieu of the actual prize a “Victory Certificate” 
redeemable for such prize at such time as that 
manufacturer resumes normal production. 
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In The MI PRIZE CONTEST 
HOW TO DO "BUILDWORDS" 

“BUILDWORDS"” is as easy as rolling off 

a log. Just look at the specimen “BUILD- 

WORDS” on the opposite page. It has been 

filled out for your guidance. 

FIRST: You will notice that the first thing 

we did on the specimen puzzle was to iden- 

tify the tool shown in the picture at the top. 

It's a BIT, of course. Then we write in its 

name in the space provided for this purpose 

just below the picture. 

SECOND: We found a three-letter space 

among the squares below. You will note 

we put the word in the top three squares. 

We might just as well have put it in the other 

three-letter square group where you now 

find the word SUM. 

THIRD: Fill in the other rows of inter- 

locking squares, using the “T” in BIT as a 

jumping off place. Use only accepted dic- 

tionary words, as explained in the rules. 

Each letter has a different numerical value, 

given in the chart below the specimen puz- 

tle. The letter “M” has the highest value, 

as you will note, so you obviously should 

try to get in as many words with “Ms” in 

them as possible, to bring up your score. 

Place the numerical value of each letter in 

the corner of the square. All words must 

tread from top to bottom or from left to right. 

FOURTH: After you have fitted words ints 

all of the interlocking squares, as demon- 

strated in the specimen, add together the 

values of all the letters and print your total 

score in the space provided for it at the bot- 

fom. 

FINALLY: READ THE RULES CAREFULLY 
AND FOLLOW THEM PRECISELY! 

CONTESTANTS! 

Would you like to have a chance to win a cash 

prize, as well as one of the regular contest prizes, 
shown on the preceding pages? If you would, 
turn to page 186 and see how you can win a Cash 
Sponsorship prize, merely by telling your friends 
about MECHANIX ILLUSTRATED'S great "Build- 
words" contest! 

i 

February, 1943 
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If you were sponsored in this contest fill out the following. 
If not, leave these spaces olank. 

SPONSOR'S NAME 

ADDRESS 

CITY 

Save this puzzle and Puzzle No. 2, appearing in the March 
issue of MECHANIX ILLUSTRATED, until you have com- 
pleted Puzzle No. 3 appearing in the April issue of ME- 

STATE 
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Above, a fist smashes a pane of treated 
glass without injury. Note that though glass 
bends and cracks, it does not scatter. 

Experience in England has 
shown that four out of five 
injuries during air raids are 
caused by flying glass; 
everyone knows its dangers 
in everyday life. The pic- 
tures on these pages p ond 
in action a remarkable new 
fluid, developed to combat 
this danger, which makes 
glass scatterproof. Trans- 
parent, cheap, easy to apply 
with brush or spray, un- 
affected by washing, it is 
already in use in many hos- 
pitals, schools and factories. 

Confidence. The girl doesn't 
even blink as a hammer hits the 
glass an inch from her face 



Above: The fluid is easy to apply. 
A single coat on the inside of a 
window pane gives full protection. 

Right: Transparency—half of this 
pane has protective film on it, half 

has not. No difference can be seen. 

Below: The safety fluid in action 
Note that not even small fragments 
break off from its tough film 



Gas Tanks That 

Eat Bullets 

SELF-sealing gas tank 

is built like a sandwich. 

Its inside layer must be 

impervious to gasoline, and 

must be strong enough to 

hold its shape; the outside 

layer must also be firm, and 

able to withstand wear and 

tear. ‘But the heart of the 

tank is the centre layer, 

between the other two, of a 

porous, spongy compound 

which has the property of 
swelling rapidly upon con- 

tact with gasoline. It is the 

swelling of this layer to fill 

up punctures instantly that 

makes the tank self-sealing. 

The pictures on this page 
show how the U. S. Rubber 

Co. builds these tanks. Top 

right, girls cut and shape 

molds of cardboard, which 

has supplanted aluminum in 

this function. Then blankets 

of the gasoline-swelling 

compound are laid in place 
and fitted snug. This is coated 

with weather-resistant com- 

pound, and the whole tank is 
cured and hardened in huge 

ovens. Lower right, a set of 

finished tanks. 

78 Mechanix Illustrated 



NEWS OF SCIENCE 
AND MECHANICS 

Lightning Strikes—And Is Foiled! 

A’ RIGHT, above. is shown the new light- grounded steel wire stretched between two 
ning-protective device developed by Dr. wooden poles, it eliminates the sparking which 

G. D. McCann, Westinghouse engineer. to may cause, ina building containing explosives, 
supersede lightning-rods. Consisting of a a disaster like that modeled above at left. 

Box Car Plus Canvas 

Equals Oil? 

O HELP break the 

oil transportation bot- 
tle neck, Mark J. Field of 

Chicago proposes convert- 
ing box cars into tank 

cars. His method is to 

divide box cars into four 

compartments, suspend in 
each compartment a “tank” 
of canvas made leakproof 

with paraprene, a synthetic 

rubberizing compound. 
Each car, he claims, can 
thus hold 10,000 gallons. 

February, 1943 



Carry Your Tele- 

phone Bell With You! 

T LEFT, Air Raid 
Warden F. Dickie, of 

Los Angeles, placidly en- 

joys his home workshop, 
though well out of earshot 

of his telephone, now that 

he has an Electric Sentry to 

tell him if his phone rings. 
Below, near the telephone 
bell, is the Sentry’s trans- 

mitter, plugged into the 
house circuit. On Dickie’s 
worktable is the receiver, 

ready to pick up the tele- 

phone’s ring. Dickie can 

even visit the folks next 

door, if he takes the re- 
ceiver along. 

- x e — : ao a~ 

Sa oo 

pat RAL, 

No, It's Not A Bazooka 

T’S AN air raidalarm. At left, Police Chief 
James H. Gray of McKeesport, Ga., is 

shown with the air raid signal he built re- 

cently out of a few pieces of old pipe. Chief 

Gray says he simply duplicated the construc- 
tion of his old two-toned police whistle on 

a larger scale, turned out a signal which is 
better than the $100 air horn McKessport’s 

guardians were about to buy. 
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Short Of Gas? Try 

A Foot-Mobile... 

IRED of the two-mile 
walk from his home to 

town, Ora Scamahorn, of 

Mount Vernon, Wash., de- 
voted two months to figuring 

out a solution to the problem. 
What he arrived at is shown 

at right. Made of odds and 
ends of various machines, it 
uses no gasoline, no rubber. 
Mr. Scamahorn admits that 
uphill its efficiency is not very 

high; but downhill, he says. 

the going is fine. 

... Or Put An Outboard 

Motor On Your Bike... 

N ATTACK on the trans- 

portation problem from a 
different angle has been made 
by G. E. Griffin, of Vass, N. C., 

at left. Mr. Griffin has attached 
a % hp. aircooled outboard 
motor to his bicycle, the shaft 
geared by friction directly to 
the rear tire. He reports that 

the arrangement works very 
well, can do 30 m.p.h. or even 
better, and doesn’t appear to 
wear the rear tire badly at all. 

... Or, For Two Of 

You, Get A Tandem 

HE victory buggy shown 

at right, the invention of 

Charles I. Hedges of Wichita, 
Kansas, comes of crossing a 

tandem bicycle with a few 

lengths of strong pipe and an 
old washing machine motor. It 
is reported to get as much as 
20 miles to a quart of gasoline 

and an ounce of oil, can do 15 
m.p.h. safely. The pedals are 

left on to serve as foot-rests, 

and to take care of the situa- 

tion if the gasoline should run 

out. 
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One Improvement We 

Could Do Without 

T LEFT Director of 
Civilian Defense James 

Landis compares an old type 

German incendiary bomb, and 
a new “improved” one. The 
new bomb has a section added 
to its nose containing high ex- 
plosives which may be set to 
go off after the bomb has 
landed, thus greatly increas- 
ing the hazards of combatting 
it. This new bomb was re- 

covered from a Nazi plane re- 
cently shot down. 

Oil Trucks Are Still 

Good For Something 

T RIGHT is pictured a 
demonstration of a new 

use for East coast oil trucks; 

now that there isn’t any more 

oil for them to carry, it has 
been found that they can 

be converted to fire fighters 

for use in emergencies, to sub- 
stitute for or supplement reg- 

ular fire-fighting equipment. 

At a cost of only about $10 
each, these trucks have been 

turned in effect into mobile 

high-pressure pumps. 

Silver Goes To Work 

On The Home Front 

ILVER nitrate, in picture 

at left, is being applied to 
glass light reflectors, formerly 

coated with aluminum. This 
is the first step in transform- 

ing plain glass into a highly 

efficient reflector. Used in the 

manufacture of street lighting 

equipment, searchlights and 

floodlights, silver already is 
doing jobs which might other- 

wise have kept more than half 

a million pounds of aluminum 

tied up, away from the battle- 
field. 

Mechanix Illustrated 
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Drier For Drawings 

LFRED H. LAIDIG, draftsman and 

[& designer, uses a 250 watt R-40 bulb re- 

flector drying lamp to speed his job just as 

lamps of the same type are used to save time 

in many production operations. After inking 

a drawing, he turns the infra-red lamp on it 
for about one minute. This dries out both ink 
and paper, so that, after erasing, the inked-in 

lines stand out sharp and black. 

Tin Plate By Radio 
ADIO waves flowing 200,000 a second 

from 10 feet of copper tubing are now 

used to put a smooth finish on tin plate. Above, 

Westinghouse engineer R. M. Baker points out 
how dull-finished plate, coated roughly in an 

electrolytic bath, is smoothed out and polished 

by a small radio coil. The new process uses 

only one-third as much tin as older methods, 
is ten times as fast. 

Take A Seat—But 

Watch For Splinters 

\ ANUFACTURERS of 
upholstered furniture, 

who are no longer able to get 

metal for springs because of 
priorities, were invited at a 

furniture show recently to 

take a look at the spring pic- 
tured at right. Band-sawed 

from a piece of wood, this 
spring has plenty of resilience, 

may well replace in many 

peacetime functions spring 

steel needed for war uses. 

Weight for weight, it is said 

to be as strong as steel. 
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Midget Motor 

MODEL airplane motor no bigger than 
a thumb-nail, designed to operate on 

gaseous carbon dioxide (in solid form known 

as “dry ice’), has been built by William L 

Brown, above, an instrument maker at Penn- 

sylvania State College. The little motor com- 

prises a crank case, crank shaft, connecting 

rod and piston and a 3-inch propeller, can 

turn up as much as 10,000 r. p. m. 

The Pilot Of This Plane 

Needs No Parachute 

EVISED and newly in- 
troduced for the benefit 

of air-minded boys and girls 

too young to do actual fly- 

ing, is the preflight training 

“glider” shown at left. Though 

it cannot rise off the ground, 
the plane has a full set of 

controls; while being towed 

along by an auto it enables 

the student to familiarize 

himself with plane operation 

and gives him the “feel” of 

flying, with a minimum of 

risk. 

Mechanix Illustrated 
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Come Down In The Cellar And Dig Some Zinc 

\ R. AND MRS. WALTER McDANIELS 
iV spent a good many lean years prospec- 

ting for ore of one kind or another; so when 

they hit a good strike at Kremmling, Colo- 

rado, they didn’t want to lose sight of it. 

Here's the result: the McDaniels’ home, built 

right over their mine, which constitutes their 

home’s cellar. Called the Big Four, the mine 

has yielded about $100,000 worth of lead and 

zinc in the past five years, has been worked 

almost entirely by Mr. and Mrs. McDaniels 

and their four children. At left above, the 

mine entrance and house; right, the Mc- 

Daniels in their kitchen look over some ore. 

This Is How Henry 

Kaiser Does It 

— photograph at right 

showing a section of the 

Liberty ship Robert E 

which Henry J. 
Kaiser's shipyards recently 

built in the record-shatter- 
ng time of 4% days from 

keel-laying to launching. 

gives a good idea of how 

such speed in building is 

achieved. This isa section of 

the ship's superstructure. 

complete with plumbing 

hardware and wiring, pre- 

fabricated, ready to be lifted 
and welded into place 

Pea a oP 
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ype straightest line ever built between two points 530 miles apart 

undoubtedly is the Texas-East Coast pipeline being laid at 5- 
mile-a-day rate by workmen who call it “the big inch.” They started 

at Longview, Tex., will finish this month in nine weeks. The 24-in 

line will be the world’s largest-capacity oil-line, its twin 4,500-h.p 

pumps pouring precious fuel east at the rate of 300,000 

barrels daily, more than twice the production of 
Roumania, Germany's chief source of crude. From Norris 

City, Ill., terminus, tank cars will carry it east. Above. 

the line shoots downhill. ducks under the 

tracks, and aims for a cut hill opposite 

Right, at the yell “pick ‘er up and carry 
‘er!” this caterpillar's operator maneuvers a 

section into position. Below, even rivers 

like Arkansas’ Sulphur can’t make the vital 
line detou 



NEWS OF MODERN WARFARE 

Three Champions—All Heavyweights 

N THE remarkable photo above are pic- Liberator bomber, hero of the Southwest 

tured three great American planes which Pacific. Center is a C-54 Skymaster troop 

have performed outstandingly under the transport. In foreground is Hitler’s Numbe1 

severest tests of war. Farthest away isa B-24 One headache, a B-17 Flying Fortress. 

Watch The Doors— 

Express Going Up! 

pera MARVEL 

Ahimself,. King of 
Comics. can't get into the 
air any faster than this 

Sentinel” observation 

plane. shown at right. Built 

by Vultee Aircraft for the 

U. S. Army. the Sentinel's 
job is to observe and direct 

ground artillery fire. It can 
hover at less than 45 miles 

an hour. can land on or take 

off from. any convenient 

cow pasture or highway 
Note rugged. non-retract- 

able landing gear. sturdy 
wing construction 



Careful—Tojo Knows 

Trees Don't Smoke! 

EARING mottled green 
suits and head-nets, 

these snipers shown at left 
step out of character as part of 

the scenery for a quick smoke 
during Army maneuvers. Pri- 

marily designed for use in 
forest and jungle country, 

suits like these enable men to 

fade almost completely into 
any leafy background, move 
about in the shelter of in- 

visibility; the head-nets are 
for holding twigs or leaves. 
Note how legs of soldier at left 
blend in with foliage. 

How’s The Air Up There? 

T LEFT, an Indian soldier perches atop the 
“jack ladder” of a British observation car in 

the African desert, to get a look at Rommel’s dust. 
An Armored Division on active duty in the Western 

Desert is manned almost entirely by Indian troops, 

who have seen service on many fronts. Jack ladder 

folds down behind cab when truck is in motion. 

Going With The Wind 

ELOW, student paratroopers at the Fort Benn- 
ing, Ga., parachute school learn with the aid 

of this wind-machine to handle wind-filled chutes 
after landing. Known as a wincharger, this machine 

can simulate anything from a zephyr to a hurri- 

cane, rapidly teaches pupils to get out of their 

chutes fast under any wind conditions—by blowing 

them uncomfortably across country if they don’t. 

Mechanix Illustrated 
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A New Secretary For 

Busy Test Pilots 

T EST pilots may now be 
relieved of trying to note 

down data on plane perform- 

ance while putting new ships 

through their paces at eight or 

nine miles a minute. An elec- 

tronic “Flight Recorder,” de- 
veloped under the direction of 
G. M. Muschamp, right, can do 

all the paper-work: as many 
as 40 readings a minute, of all 
vital points of the plane. 
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Inventor Gives A Bronx 

Cheer For Burble 

A T LEFT, Edward Lanier examines a 
£X model of a fighter plane which in- 

corporates his new design for “burble’’- 
less wings, already tested and proved in 
wind-tunnel experiments. “Burble,” 

in case you don’t know, means the 

forming of eddies of air on the upper 

surface of a climbing plane’s wing; it 

destroys lift and leads to stalling in mid- 

air. Mr. Lanier’s wing-design, it is 

claimed, allows a plane to climb at an 
angle which, ordinarily, would be so 
steep as to cause burble, without neces- 

sitating a permanent setting of the wings 

which would reduce the plane’s speed 
when flying level. 

Prize-Winning Punch 

In The Nose For Adolf 

TINNER of the $11,200 

Second Grand Award of 
he James F. Lincoln Are 
Welding Foundation was Dr. 
J. L. Miller, Firestone metal- 
urgist, for his redesign for 
welded construction of the 

jun shown at right. This 

welded 40 mm. Bofors anti- 

aircraft gun not only is 50% 
stronger than a similar gun of 

tiveted construction, but also 

tan be produced cheaper and 
laster. Construction through- 

out is greatly simplified. 

Pebruary, 1943 89 



They Harvest 

Seeds Of Death 

— pictures 

page show Royal Engi- 
neers in North Africa en- 

gaged in a job in which, as 

n inl 

their slogan goes, “You 

first mistake is your last’ 
clearing away land mines 
Loaded with high explo- 
Sive these mines ar 

cunningly buriéd, are usu- 

illy set to go off only when 

the weight of a truck or 

tank presses down on them 

But some of them are 
“booby-traps”—set to go 

off if a man steps on them, 
or even if they are not 
picked up in precisely the 

right manner. Above, 

1 “sapper” carries a mag- 

netic detector, to locate 

mines. Right, a mine has 
been found. Top right, 

result of a morning’s work. 
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Plywood Planes 
‘AVING precious aluminum for actual war 

\J uses, airplane manufacturers are turning 
to versatile plywood in building ships not in- 
tended to bear the stress of battle. Above is 

the new Ryan PT-25 military primary trainer; 
below, the Boeing AT-15 advanced crew 

\trainer, sometimes called the Schoolhouse 
| With Wings, designed and equipped for the 

integrated tactical training of whole bomber 

crews. Right, a Cessna C-78, for fast trans- 
portation of officers. 
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Clearing The Air For War 

O CLEAR short-wave hitherto 

unusable by radios in or near motorized 

bands 

equipment, engineers at Willys-Overland 

have been working on static elimination 

Special filters, suppressors and grounding 

materials have now been developed to make 

it possible for groups of combat cars to send 
and receive short-wave clearly, 

without interference. At top, a line of jeeps, 
proved static-free, rolls out of the testing 
booths; left, a radio technician tests the “radio 

spark suppression” installation as a jeep idles 

messages 

More Bad News 

For Axis Tanks 

T LEFT is the first picture 

released of one of the 

U. S. Army’s newest pieces of 

equipment—the M-5 self- 

propelled tank destroyer. Fast 

and maneuverable over almost 

any kind of terrain, the M-5 

is heavily armored in front, 
carries an anti-aircraft gun to 

protect it and its crew from 
strafing, and bears a devastat- 

ing wallop in its single, jutting 

105 mm. (about 4% inch) 

cannon. The M-5 has already 

seen action in battle. 

Mechanix Illustrated 
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On The Lookout 

For Yellow Fish 

S*HOWN at right is one of 
the U. S. Navy’s newest 

pontoon-equipped Scout 

Observation planes—gener- 

ally called the Sea Gull. 

More formally known as the 

SO8C, this plane is powered 
by a Ranger engine, carries 

a crew of two, is designed 

to be launched from battle- 

ships or large cruisers. Note 

the warbird’s sharply up- 

turned wingtips—to aid in 

quick climb from catapult. 

TROOP-CARRYING 
GLIDERS: 

This Is Henry Ford's... 

IRST used by the Nazis 

in their invasion of the 
island of Crete in early 1941, 
troop-carrying gliders ap- 

pear destined to play an 

important part in this three- 

dimensional war. At left is 

one new model, built by 
Henry Ford for U. S. Army. 
Note ski-like shapes beneath 
fuselage—for braking plane 
without damage in a landing 

on rough terrain. 

... And This One 

Is By Boeing 

T RIGHT is another 15- 
£4% man glider for U. S. 

troops, this one designed and 

built by Boeing. Ships like 

these can be built easily and 

cheaply, can therefore be ex- 

pended in quantity in order 
to get troops to a vital point 

fast; motorless, they can be 
used with devastating effect 
at night, for no aircraft 
sound-detector can spot 

them; easy to fly, they do 

not require highly-trained 

pilots. 

February, 1943 93 



... And Adolf Won't Like This 
NOTHER new plane—this one for the U.S 

Army Air Forces—is the dive bomber 

caught by the camera at the moment of pull- 
out, at right. Officially designated the A-31, 
built by Vultee Aircraft, this ship is said to be 
much faster and more powerful than the 

famous German Stuka, has been named by 

the British. prophetically. “Vengeance.” 

Merry-Go-Round for Pilots 
MAJOR problem of flight surgeons 

£ —how to make sure that the speed and 

maneuverability of new planes do not outstrip 

the physical limitations of pilots—is expected 

to be solved by the human centrifuge 

diagrammed below. Pilots in the cars can be 

whirled at high speeds, accelerated or de- 
celerated to simulate actual flying conditions 

their blackout point accurately determined 

Tojo Isn't Going 

To Like This... 

SHOWN at left is one of the 

J U. S. Navy’s newest 
weapons of war—the Vought- 

Sikorsky F4U-1 carrier-based 
fighter. Known as the “Cor- 

sair,” this gull-winged plane 

is built around a 2,000 h. p 

Pratt & Whitney Double Wasp 
engine—the most powerful in 
production—and is said to be 
the fastest and most deadly 

ship-based aircraft in the 
world. 

94 Mechanix Illustrated 
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A spot effect produced by flood-spot adapter. 

FLOOD-SPOT 
ADAPTER 
by Kenneth Murray 

«CLIPS OVER 
EDGE OF 
REFLECTOR 

BOLT AND NUT 

TUBING 

CONVENTIONAL, inexpensive flood 

light reflector can be readily adapted for 
spotlighting with the simple attachment 
illustrated and described here. It permits of 

brilliant, directional spotlighting effects with 
flash and flood bulbs. The attachment can be 

used with any flash or flood reflector as an 
auxiliary gadget; if desired, it can be removed 
in an instant. 

It is built in the following way: 

A cardboard or other tube must be selected 
to suit the diameter of the regular condensing 
lens used. In this case, the condenser was of 

41-inch diameter, and the tube was a section 

cut from a core on which linoleum had been 

purchased. It was necessary to cut narrow 
sections of the tubing, split them, and cement 
them inside one end of the tube to build up 

the wall thickness until the condenser lens 

could be fitted tightly. For smaller lenses, 

Bakelite tubing purchased of radio supply 

houses is very practical and satisfactory. It 
should not be less than 3 inches in diameter 

in order to fit over the average flash or flood 
bulb. 
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PHOTO CONTEST 
FIRST PRIZE ($10.00): By Michael J. Roll, 5450 

Middlesex, Dearborn, Mich. laken with a Rolleiflex 

camera, on Super XX film, developed in DK-20; 
f/5.6, 1/250th second. SECOND PRIZE ($5.00) 
"Trapped" by Stanley Judkins, 6 Villa Road, Larch- 
mont, N. Y. Taken with a Super Ikonta B on Finopan 
film, developed in sease No 3; £/2.8, |/25th second. 
One 500 watt spot. THIRD PRIZE ($4.00): ‘'Yomph, 
Yomph! by Pvt. Eric Wahleen, 78th Bomb Sadn., 

Municipal Airport, Jacksonville, Fla. Taken with a 
Kodak Vigilant Model 620 with £/4.5 lens, on Super 
XX film; #/11, 1/200th second. K2 filter used. FOURTH 
PRIZE ($3.00): By Albert Schwab, 523! Gainor Road, 
Philadelphia, Pa. Speed.Graphic, | /500th second. 

Submit prints for this month's contest unmounted 
—no larger than 8xI0 inches. With each print list 
your camera, film, lens opening and shutter speed, 
illumination, and developer. Write your full NAME 
and ADDRESS on the back of each print, and wrap 
securely with cardboard or corrugated stiffeners. 
If you want unused prints returned, you must enclose 

return postage. (Published prints cannot be re- 

turned.) Address Photography Editor, Mechanix 
Illustrated, 1501 Broadway, New York. 

AR ist PRIZE 

“€&3rd PRIZE Vv 2nd PRIZE 



Giltered Glash Jor Tone Contrast 
Taken with filtered flashbulb—red cellophane used. Here scarf 
and lips of model photograph white. Note same sky: same 
tonal rendition as in the example of straight flash, Jeff. 

A straight synchroflash shot with unfiltered flashbulb is 
shown here. Girl's scarf is brown, the rest of her clothes 

are gray. Note the tonal rendition of the sky background 

by Roy Lester 

‘YNCHROFLASH has made great strides 

s in solving tricky outdoor light problems 

where sun or daylight alone fails to produce 
the desired lighting effect. Flash photog- 

raphers are now able to get practically any 
light balance obtainable simply by using 
synchroflash to fill in where natural light fails. 

However, there is another type of balance 

that can be had with synchro-sunlight flash 

that few photographers know about. That is 

the balance of color! We all know that when 

we shoot a synchro-sunlight flash picture, 

3 without using a filter on the lens, the sky 
comes out only slightly darkened (if pan film 

y is used), and whatever colors exist in the 

shades of black and white. Should we desire 

r 

subject’s clothing will come out in various 

Result here was achieved by using bive cellophane pa to alter the tonal rendition of some of these 
over flashbuib. The scarf is rendered in a much darker - , ari ite y 
tone (black). The sky tone remains about the same. aes by placing ° suitable filter om the 

camera lens, the rendition of the sky will also 

98 Mechanix Illustrated 
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First step in process is to soak the cellophane (whichever 
color desired) in water, before to covering flashbulb with it. 

be affected, and this may be something we 

don’t want 
For instance, if the model is wearing red, 

and we place a red filter over the lens, to 

cause her clothing to photograph white, the 
sky will also be affected by the red filter and 
come out almost black in the finished picture. 

The solution to this problem is colored flash. 
Instead of using a color filter on the camera 

lens, place a filter over the flashbulb itself 

This therefore filters the light hitting the 

model only. The light from the sky will pass 

through an unfiltered lens, and thus repro- 
duce in its normal light tone 

Just think of the possibilities this method 
offers! Filtered flashlight can be controlled 
and directed at any portion of the composition 

where certain colors have to be toned down 
or brightened, yet other portions will remain 

unaffected. Where two people are posed in 

vari-colored outfits, the filtered flash may be 

directed at one, a straight flash at the other, 

and the sky and surrounding scenery will 
remain normal! 

The method of filtering the flashlight is 

extremely simple and inexpensive. It is done 

with colored cellophane which is wrapped 

around each bulb [Continued on page 181] 
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Next, the flashbulb is covered with cellophane and twisted 
at the end with a spring clip. Surplus at both ends of bulb 

foreground. is then cut with scissors. Shown in left 

After allowing enough time for drying, filtered flashbulb is 
then ready for use in the flash synchronizer socket 



Above: Unit is converted into a safelight by removing clear 
glass held in place by wood strip shown, and then inserting 
colored safelight in the lid, in its place: seal with tape 

H CONTACT PRINTER- PLUS... 
This 4-way darkroom gadget can be 

made at home for a little more than $1.00! 

by R. A. McKay 

AN you visualize a contact printer, Koda- 
chrome viewer, variable safelight, and 

retouching glass combined into one tiny unit 
small enough to be held in the palm of your 

hand? Well, as can be seen from the accom- 

panying pictures, just such a device is within 

easy reach of every amateur photographer. 

This four-in-one darkroom accessory is just 

as efficient as it looks. And while speaking of 
appearance, you might never guess that it 

was constructed from a wooden card-index 
box costing 25 cents in any dime or variety 

store. Add a plastic knob, brass hinge, brass 

strap brace, magnifying glass, sockets and 

bulbs, and the compiete unit stands us slightly 

more than a dollar. Yes, a fraction of what 

we would pay for just one of the four photo- 
graphic devices it incorporates. 

A contact printer is an accessory every be- 

ginning photographer needs because it elim- 
inates the fuss and bother of using a printing 

frame; and it insures quick uniform ex- 
posures. For the advanced photographer, this 

printer, because it is only %4 as large as the 

smallest commercial printers on the market, 
is ideal for making file prints. 

By means of an instantly removable 
bracket, fitted with a large magnifying glass, 

the printer is converted into an excellent 

Kodachrome viewer and retouching table. 

Then by removing the clear 

glass window and inserting 

a red, yellow, orange or 
green glass, the little de- 
vice becomes a safelight for 

developing films or prints. 
By opening or closing the 

door of the printer, the de- 
gree of illumination from 

the safelight can be varied 

view of the com- 
The door 

Leff: External 
pleted, four-in-one unit. 
{platen) is of Y%-inch plywood, 
thicker than the box material; 
stationary half of hinge is elevated 
by washers to effect efficient “fit.” 
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Right: The 4-in-| unit functioning as an efficient contact printer. It 
accommodates smal! negatives—from 35mm to 23%4x4 inches. Note how 

Above: The lighting arrangement—3 candelabra sockets attached to 
Bakelite or Masonite strip, wired in parallel through toggle switch. 
Xmas tree sockets or porcelain cleat-type might be used, instead 

Scotch tape seals the unit sections together and decorates it, too. 

to meet the requirements 

of the sensitive material 

being used. 

Now that we've fully 

extolled the merits of this 

four-in-one outfit, let’s 

consider its construction 
The following materials 
are required: 

Wooden card index box 
(5'/x3%4x4 inches) 

Opal or double ground glass 
(5'/ex3-1/16) 

Clear window glass (4!/:x3-1/16) 
Brass finish hinge with removable 

pin (2x!) 
*Brass finish strap brace (4x'/2) 
Plastic knob (red) 
Three candelabra sockets (porce 

lain cleat type, Bakelite Xmas 
tree type, etc.) 

Three 7-watt, 110-volt inside frosted 
candelabra bulbs 

One |10-volt toggle or snap switch 
Fixture cord and plug (6 ft.) 
One 2- or 3-inch magnifying glass 
Bakelite or Masonite strip for 

sockets (334x!) if original socket 
installation is use 

Misc. hardware and bits of ply, or 
cigar-box, wood 

*The brass strap brace may be 
bent '/. inch from one end to 90 
angle and used as mounting for 
magnifying glass if builder does 
not have radio binding post for 
adjustable lens support. 

Right: Construction details and 
essential dimensions of the unit. 
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Above: Looking into the open, finished "'printer.'’ Diffuring glass 
is supported by thin wood strips around inside of box. Knurled 
nuts in lid screw to outer hinge bolts and secure glass cleat. 

Left: How the unit is used as a retouching glass or Kodachrome 
viewer. The door is removed by pulling out the hinge pin, and 
the magnifying lens is inserted into the binding post, as shown. 

Al 

The only tools required in the making of the screw projects beyond the nut, cut it off. As Be 

sample shown were a hand coping saw, breast will be noted in the photos, the outer bolts pe 

drill, and screwdriver. First of all,an opening serve double duty by holding the removable 7 

4 by 2% inches was cut in the lid of the box, glass window in place. It is cut from ordinary 

1 inch from the left. By ruling off the part of | window glass and measures 4% by 3;'; inches. ' 

the lid to be removed, and then drilling holes After inserting the glass inside the lid, cut ® 
in each corner, the entire section was removed a 3 by %-inch strip of ply, or cigar-box, wood . 
with a single sawing operation. and provide it with two holes so that it may é 

From %4 or ;;-inch plywood, the door is be slipped over the projecting hinge bolts. be 

fashioned to fit snugly into the opening cut in Now by cementing another strip in the oppo- a 

the lid. It is provided with a plastic knob on site end of the lid, flush against the glass, - 

one end and a brass hinge on the other. The the latter will be held secure when knurled 

under-side of the lid is then covered with thin nuts are drawn up on the strip that passes over 

felt to provide even pressure on the film and_ the hinge bolts. Thus, by removing the r 
printing paper, when the device is used for 

printing purposes. 

Unless you want to give the unit an attrac- 

tive finish, the door may be bolted down to the 

lid by means of 6/32 machine screws. As the 

plywood door may be thicker than the wood 

used for the box, the stationary side of the 

hinge should be elevated with washers so that 
the under-side of the door and box lid are 
flush. 

Bolt the hinged door to the lid using l-inch 

screws on the outside holes, and a '%-inch 

screw in the center one. If part of the latter 

102 

knurled nuts and clamp strip, the clear glass 

may be taken out and a colored safety glass 

sheet inserted so that the unit can be used 

as a safelight. 

The next step is to provide a support within 

the box to hold the ground, ‘or opal, glass 

diffuser. As near to the top of the box as 
possible, cement strips of %4-inch wide cigar- 

box wood on all four sides to form a sort of 
flange. On this rests the opal glass which 

measures 51! by 3,'; inches. 

Both clear and opal glass may be laid aside 

until the remaining [Continued on page 166] 
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KINKS AND SHORT-CUTS 
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SOLDER 

HOT 
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Above: 
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Right: Enlargements 
can be made with 
even white margins 
when an easel is not 
available by using a 
dime-store picture 
frame as a _ border 
mask, with stiff card- 
board, cut to size, 
backing the enlarg- 
ing paper inserted in 
the frame. Frames 
and cardboard should 
be obtained for ali 
of the photographer's 
preferred print sizes.— 
Seymour L. Peterman. 

PLUG-IN PANEL (right): Much 
trouble can be saved in setting 
up electrical connections in the 
darkroom by using a wiring strip 
like the one shown. The two 
slots attached to the electrical 
mains come in 2-foot lengths 
and are equivalent to No. 12 
wire. Short lengths of bakelite 
are included in the assembly 
to be slid in place over the 
strip, and into which plug-in 
holes are punched. 20 plug-ins 
can be made. very easily if 
necessary.—L. T. Beggs. 

Flashgun test-light is made from a used flashbulb 
tape, a penlite bulb, and cold and hot solder, as illustrated 
Begin by breaking the glass of the used flashbulb, leaving 
the wires intact; cut one of latter short and bend it as shown 
follow the remaining steps in numerical order.—Wm. Mason 

PASTE-UP FOR PRINT QUAL- 
ITY. Newsmen occasionally use 
the following trick to print a 
negative too contrasty to be 
properly rendered on the 
softest printing paper. If a 
light area, such as a face, is 
overexposed (left), two prints 
are made—one a good exposure 
of the face and the other, 
properly exposed for the 
balance of the picture area. 
The well exposed face is care- 
fully cut out of the print with 
scissors and pasted over the 
washed-out face of the second 
print (below). The finished 
print looks as though it had 
been printed straight from a 
normal negative if fitting is 
precisely done (right).—Duane 
Featherstonhough. 



The job of recognizing types of aircraft on 
sight is not a simple one. The problem is 
being seriously considered by our mili- 

tary services. This handy device offers 
a convenient method of studying plane 
silhouettes so that we can tell if a friend 
or enemy is flying in the sky overhead. 

by H. Seward Dion 

\ iey value of being able to recognize types studied solemnly by civilian defense organ- 

izations at home as well as by our military 
services, because it enables us to determine 

is in the Army and Navy. This art is being definitely whether to wave our arms and shout 

of aircraft on sight cannot be over- 

emphasized, especially by those whose job it 

A front view of the instrument shows the arrangement of push buttons used for selecting the correct plane type, also the 
switches and the window through which you can see the silhouettes of domestic and foreign planes for identification. 
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at a friendly plane’ or to reach for the 

air raid’alarm when an enemy appears. 
The plane identifier described herein 

will make the problem of spotting friend 
or foe an interesting pastime for civilian 

and service man alike. 
In general appearance this device is 

built to resemble a portable radio. It 

is very compact, has a leather carrying 

handle and compares to a commercial 
product in workmanship. On the front 

panel are sixteen selection buttons. 
These are divided into two groups: eight 

Allied planes and eight Axis planes. At the 

center of the panel below the screen are four 
toggle switches. No. 1 starts the electric 
motor which drives two rollers. These rollers 

carry a belt which has sixteen silhouettes of 
airplanes cemented to its outer surface. No. 2 

toggle when pushed allows a blue light to 

burn. This light gives the illusion of a blue 

sky and brings out the cloud effect on a 
stationary screen behind the moving 

belt. No.3 toggle operates a relay which 
stops the belt automatically. A white 

light burns when the correct selection 
button is pressed. A red light is flashed 
on when the incorrect airplane is 

selected. No. 4 toggle cuts in a buzzer 
in addition to the red light. Should 
you wish to take more time to identify 
a silhouette when it passes on the 

screen, you may push No. 1 toggle which 
will stop the belt immediately. This 
belt may be easily replaced with another 
belt with additional planes and views. 

Switches are mounted directly above the belt and 
are spaced to correspond with the pues on the belt. 
If the ar element of the switch is not raised by the 
tripper on the belt, the lower switch circult remains 
completed and the incorrect signal is given. If = 
center element is raised to contact the upper 
the upper circult is closed and correct signal Oren 
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The typewritten names in the label holders 

may be substituted for others. 
The construction is simple. After the plans 

have been carefully studied, saw out all the 
necessary pieces to construct the box. The 
first step is to mark off on the front panel the 

spaces taken up by the push buttons, toggle 
switches, label holders and screen. When the 

screen opening has been cut out and the holes 



for the push buttons and toggle switches have 

been drilled, the entire panel is shellacked. 
This gives it a glossy finish. The top, bottom 

and two ends are then cemented together. 
This is done with Casein glue. After the 

glue has dried, the entire box may be sanded 

and shellacked. The rear veneer panel is 

held in place by screws for easy access to the 
interior. 

As shown in the accompanying photos the 
roller is cut from one piece of wood. You 

may use a rolling pin purchased at the dime 

store. Turn it down on the lathe and cut it 

into two pieces. Drive a one-fourth inch rod 

about an inch long into the center holes on top 
and bottom of each roller. By extending the 

It is easy to carry. Take it 
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rods through the mounting brackets the bear- 

ings are formed. A driving gear is soldered 

to the bottom pin of one of the rollers. The 

shaft from the motor is extended through the 
bottom bracket of this roller and a pinion gear 

is soldered to it to engage the roller driving 

In the photo on the left the drive gear, taken from a discarded 
alarm clock, is soldered to the roller shaft. Above: Brackets for 
rollers are clamped and drilled as one to insure alignment. 

gear. Brass gears may be salvaged from an 

old alarm clock. 

The motor is a 110 volt induction type such 
as that used in an animated window sign. If 
it is complete with gear train to give a fairly 

slow speed drive [Continued on page 168] 
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HOUSEHOLD 

A Musical Clock 

Lapel Pinstind Corks 
— corks for flowers, a dab of paint, a 

few stamens, a bit of bright yarn, or a little 

fine wire and some old felt, and a fastening 
pin are all you need to make these clever 
lapel pins. They will make attractive gifts or 
prizes. The large ends of the corks are dipped 

in enamel or brushed with water color of the 

shade desired. Varying lengths of yarn are 

cut and one end of [Continued on page 164] 

— modernistic clock 
pictured here was con- 

structed of materials found 

in most craftsmen’s work- 

shops, a fact belying its 

gleaming exterior. All that 
is needed is a ninety-cent 
“ticker,” white pine stock, 

art paper, a discarded phono- 

graph record and glue. 

First remeve the glass 

crystal from the clock and 
slip the hands from the 

shaft. Then with a compass 
draw a new face on heavy 

art paper and divide into 

twelve sections, lettering the 

musical notes in India ink. 

Use glue to fasten the face 

to the phonograph record 
and allow to dry. 

A small cabinet is con- 

structed of soft pine for the 

housing, the dimensions of 

which will vary according to 

the size of the clock used. 

Sand smooth and apply stain 

to the shade desired. Three 

[Continued on page 164] 
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Knitting Basket on Legs 
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HE ladies of the household will be 

extremely appreciative of this handy 
work basket on legs. It is large enough to 

hold bulky work such as sweaters, afghans 

and crib-covers, some of which are a little 

too large to be held comfortably on the 

lap. of the worker and usually require a 

table. 

The legs hold the basket at the correct 

height for convenient use. It is extremely 
light, hence portable, and the user can 

carry it to the [Continued on page 162] 
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The top photo shows the completed knitting basket and stool. The legs 
hold the basket at proper height. In above photo a wedge is driven 
into leg to make tight fit. Right: Wire on block shows boring angle 

Sandpaper 

Prevents 

Slipping 
(;HEN cleaning spots 

on garments, slipping 
of the garment may be pre- 
vented and the work 
accomplished much more 
quickly if a piece of sand- 
paper is pinned to the pad 
underneath the spot. The 
sandpaper will not only 
serve to hold the material 
but will prevent staining 



+t. That spoils flavor, wastes 

Cafe au lait—half coffee and half 
hot milk. French way to save coffee 
It's pretty to look at, tastes OK 

Coffee does not taste better if you 
don't wash the pot, despite old 
fashioned ideas. Keep the pot clean. 

Use the drip, percolate, or Silex methods 
when you make your coffee. Don't boil 

There's Extra Café 

in thal one Cua G Day 

OU’LL have to learn to be satisfied with a demi-tasse 

for the duration, unless you take advantage of every 

means to economize on coffee. Here are some tried and 

tested ways of getting the most out of that one pound each 

five weeks. Follow these valuable suggestions and you'll 

get more coffee per pound than you ever brewed before, 

and it will be wholesome, good tasting coffee too. Better 

try these hints on the first pound 

coffee 

Draw one—"' the lunch counter java signal slows down. Tough on coffee drinkers 
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rinkers 

A newcomer to the icebox. Keep your coffee cool 
and the flavor and quality will last longer. Remem- 
ber each pound will be around for a long time now 

No more heaping tablespoons. Measure accurately 
now. A cup made with one tablespoonful, served im- 

mediately, is better than a 2-spoon one served later 

One pound makes 32 to 35 cups. One 
cup hot water to grounds from 2 cups 
makes another. Get extra 10 this way. 

Keep your coffee in a tightly covered container. It won't stay 
fresh for 5 weeks or even 2'/, waeks after opening unless you do. 

7 



THE RIGHT WAY 

by W.C. Wilhite 

LASS cutting is a simple art and is not beyond the 

scope of the amateur. The ordinary steel wheel 

glass cutter which you can pick up for a few cents at 

any hardware store is rarely considered the precision 

tool which, in reality, it is. It will serve you well if 

re you treat it right and follow the simple rules illus- 

eve ph hw By B- pene prc trated on these pages. Oil it, use a guide strip and get 
ing machine oil on wheel as above. Wipe off excess. a good score the first time across the glass. 

TURPENTINE 

Twang Pye apne. 

oe ROUND OFF EDGE 
THAT BEARS AGAINST 
THE GUIDE STRIP 

File off corner of cutter 
that bears against 
guide strip. hen 
rounded, It'll do a more 
certain job of getting 
a smooth score the full 
length of glass. Draw- 
ing at leff and photo 

END VIEW OF obove show how to file 

CUTTER HEAD 

Minute glass particles damage the wheel bearing of glass cut- 
ter. Brush turpentine along the line to be cut. It will keep 
perticies out of bearings and make cutter last much longer 

When “doctoring" imperfect runs, as below, use an old cutter 
Never use a new cutter for this purpose—it's very hard on 
the cutter. Keep an old one around for this sort of work. 

/ 
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Another trick that helps assure a uniform and continuous score 
consists of rubbin ofee of straight-edge cutter guide with 

paraffin or candle tallow. It makes cutter run smoothly. 
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TO CUT GLASS 

SCORE 
$F : = ~~ 

= Za 
[ee Sf 

KERF ABOUT SAME AS 
THICKNESS OF GLASS 

Photo above and drawing at left show how to use 
slotted wood block to make clean breaks. Slot should 
be easy fit. It distributes pressure evenly. Score first. 

SLOT FOR VISE 
CUTTER HEAD es 

STOP BLOCK 
HELD BY CLAMP 

This vise ji 
way aroun 

obove enables you to score jars or bottles all the 
evenly. Make only one revolution of the bottle or 

jar. Stop block will assure that ends of score connect 

Clean breaks in tubing can be made as below. 
Wooden block with hole in it does it. Nick 
tube, insert in hole, and pull away from nick 

Apply the pull on your circular cutter behind the cutting head 
instead of the knob. This reduces likelihood of twisting. The 
tool is soon ruined if the square bar is allowed to twist. 

After scoring bottle or 
jar as shown in photo 
and drawing at /eff, 
use ball bearing on 
string to tap inside of 
score for break as at 
right. Solder wire hook 
to ball for attaching the 
string. Ball of size shown 
is good for this purpose, 

After run is completed with tap- 
per ball, top of bottle will lift 
off leaving clean break as shown 
at /ef?, The oop edges may then 
be smoothed off with a file wet 
with turpentine. String is held in 
bottle top by means of cork. 

(Continued on next page) 
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Keep wheel head wrapped in cotton and submerged in can of 
light oll for protection against rust and dirt. If cutters are 
kept this way they'll be keen and free-running when used 

wf. DRAG CAUSED BY 
ELEVATE ~*. RAISING ONE SIDE 
HEAD TO ~“s OF HEAD SHARPENS 
eer me DRAG WHEEL 

— 

KEEP SLOT 
OILED WHILE 
SHARPENING 
WHEEL 

Drawing above and photo at /ef? illustrate method of sharp- 
ening dulled wheel on small oil stone. Angle of contact causes 
drag that quickly cuts a new edge. It stretches wheel life. 
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Incorrect methods of cutting, as shown in the photo, always 
lead to failure. The correct way is the easiest way and will 
insure a perfect score and a clean, even break without cracks. 

A bad break such as 
this can be expected 
when an incorrect 
method is used. Make 
sure that the oa is 
cleaned thoroughly and 
placed on a firm, level 
surface before attempt- 
a to make the score. 
A little preliminary care 
helps guarantee success. 
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Proper Care for the Oil Stone 
| ged a workshop 

fan doesn’t get the 
most out of his oil stone 

because he doesn’t treat 
it right. Here are some 
tips on keeping that im- 
portant workshop item 
in good working condi- 

tion, and on getting it 

back into shape if it has 

already been misused. 
[If you follow these, 
you'll have sharper tools. 

Immerse a new stone in 
light oll for a day or so be- 
fore using it. This will allow 
the porous stone to absorb 
oil, which prevents it from 
clogging up with dirt and 
ory steel particles. 

reat old stone the same. 

oo 

Clean the stone with wad of cotton batting or clean waste 
after using. The fiber ends of these materials do a better clean- 
ing job than ordinary cloth. Don't use steel wool for this job. 

Long-neglected, 
very dirty, or 
glazed stones 
may be heated 
on a hot plate 
to clean them. 
Sheet metal 
under stone 
catches old oil 
that boils off. 
Heat won't hurt 

stone. When it 
cools re-satu- 
rate in clean oil 

Use plenty of oi! to float away steel particles 
when honing. Use the whole honing area to pre- 
vent shelling-out. Hold the tool at the exact 
bevel angle to prevent gouging and pitting. 
Chisel below is being held too nearly vertical. 

This wedge-clamping set- 
up makes it easy to repair 
a broken stone. Heat the | 
pieces and coat the ends 
with heavy glue or shel- 
lac. Fit pieces together 2 - 
accurately and tighten by ~— —_ -_ > 
tapping wedges. Wood 
strip in center of clamp 
holds stone while glue sets. 

Constant honing on one 
area of the stone will pro- 
duce this hollowed out 
effect. This stone can't 
keep tools in good shape. 
Hold tools correctly and 
don't nick or hollow stone. 

Wash the stone occasionally with gasoline or kerosene, using 
a shallow trough or pan to hold the liquid. Scrub with small 
stiff brush. Re-saturate with clean oil when dry from this bath. 

tee, OY COTS AT easieey 

awene € 

Remove blade of your longest plane, and clamp emery cloth 
or other abrasive around it. Run nicked or shelled out stone 
over it to re-surface. Use aluminum oxide sheet on carborundum. 

WEDGES FOR BROKEN WOOD STRIP 
CLAMPING STONE STONE KEEPS STONE FLAT 

v n Z 
oor : = 5 

: - — 

THIS DISTANCE 1S 4 GREATER 
THAN LENGTH OF STONE 
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A handsome model cannon that actu- 

ally fires a .22 caliber blank cartridge 

—Use as distinctive ornament in the 

den, or as a boat club accessory. 

by Edward F. Waldron 
ie rep A Seal 

HIS cannon is really a series of exercises 

for you to try out your ability with a hack 

saw, jewelers’ saw, taps and dies, your metal 
lathe, and finally your ability as a wheelright 

in making a pair of real wooden spoked 
wheels with metal tires. 

First let us bégin with the barrel. It is bored 

for a .22 caliber blank cartridge. In order 

that it may be purely a blank cartridge gun, 

bore it too small for a .22 caliber bullet and 

chamber for a .22 caliber blank cartridge. 

Incidentally, check on your local laws con- 
cerning blank guns. The first hole through 

should be ;4;”. The 144”x6%” piece of round 

rod should have the centers marked and 

bored. Now put it on the lathe strapping one 

end to the headstock center and face plate, 

letting the other end turn in the steady rest 

and bore all the way through the bar from 

one end, with a ;4;” drill. Lengthen the drill 
by welding a piece of ;§;” rod on the end of it. 

Next turn barrel down to dimensions—Fig. 1 

—and cut the threads in the end of it; these 

are 8 pitch threads. Four turns are enough. 

Now counter bore the breech for the blank 

cartridge first, next for the rim of the shell 

and check the fit. 

The breech block is next. This is 134” 
long x 1%” in diameter. Bore in and thread 

back to the block just 54” deep, so that the 

116 
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breech block fits the end of the barrel. 

The hole for the firing pin must be bored 

in now, so that its center is 1/64” in from the 

rim of the cartridge ;” off center of the 

breech. Bore a %” hole clear through. Now 
from the back end bore in }” with a 4” 
drill and tap with a %”x28” thread tap. 

Thread a piece of %” rod, bore a ¥%” hole 

in the end, and cut off this collar %” long. 

Now make the firing pin from ;;" rod %” 

in diameter with a collar on it 35” thick %” 

from one end. It is 1” long. Taper off one 
end in the last ;';” to #4” in diameter. Harden 

both ends and insert with a small light spring 

under the collar and screw in the %” collar 

you have just made. The firing pin is now 

complete—Fig. 3 and Fig. 6. 

The hammer and trigger come next. These 

are cut out as per sketch in Fig. 4 and Fig. 5 
respectively, and mounted in the side plates 

Fig. 7, which are fastened with 4-36 screws 

to a piece of %4” square steel rod 1%” long 

that in turn is screwed to the breech block 

with 6-32 screws Fig. 3. The hammer is 

pinned to the shaft, see Fig. 4, and the end of 
the shaft is slotted for the coiled hammer 

spring; the other end of the spring is caught 

under a washer and screw of the side plate. 

The trigger is turned as per Fig. 5 and the 

flat spot of the cam filed until there is just 

Mechanix Illustrated 
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Parts of cannon ready for Suentiy. Breech and 
firing mechanism is not yet = prous on to barrel. 
Note that string Is attached to the trigger arm. 
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FiG. 98 MAKE 4 PCS. THUS 
OF 1/16* BRASS OR IRON SHT. 

BEFORE SANDWICHING 
BETWEEN ‘A’ PIECES 

. " Gun shield is single piece, as shown, but tail 
Lo— 1 —o4 18" SHEET BRASS OR /RON na —_ piece is built up as in full sized cannon. All 

mG dimensions shown. Careful finishing counts. 
ss RAO 

DRILL TO eft £* out using heavy metal saws. The 

NN Tap Woes * ¢ | design is shown in Fig. 9. The 
sete te v2 | front is first assembled and 

| \ riveted together. While holding 

: — ~ aati , | in a vise, the first bend is made 
———E—E—EE EEE a | . . . 
: sr" é ro and this section riveted together. 
+. ——_- — —-—— Wik 

6 ve rape-s2_ | Now make the next bend and CUT TO SAME PATTERN LATERUPTER . 
ASSEMBLING) rivet the rest together. 

TAPER TO KNIFE EDGE The side blocks for the cannon 

supports are made 4” blocks of 

iron or brass—Fig. 10. Bored 

— - — — _ — 

clearance. An arm for the trigger is screwed 

into a hole tapped for a 2-56 thread. A light 

coil spring around the trigger arm hooked to 

the trigger and through a hole in the side 

plate provide trigger tension. When trigger 

action is complete and assembled 

on the breech block, turn a collar 

to a squeeze fit on the barrel. 

Fig. 2. This collar when hot is 

driven on to the cannon barrel 

by compressing in the vise. You 

may now try out the trigger ac- 

tion on a real cartridge holding 

the cannon in the vise. The axle 

is made as per Fig. 8. The wheel 

boxes next and the axle nuts 

after that: threads 44” 28 threads. 

The foot or tail piece of the 

carrier is now cut from ;;” 

brass, aluminum, or iron, and is 

sawed out with hack saw. If 

aluminum, it may be jig-sawed 

Side view of cannon. This barrel is blued. 
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f BEND AND RIVET TOGETMER Fig. 90-Rouno 
Sue METAL TURNING | for the cannon supports and 

| -~i* Oia x i* . 

t r. mg drilled and tapped at both ends 
oaitaxo | for 2 No. 4-36 machine screws, 

Fig ny : | the tops are then sawed off di- 
HU 6" IRON 8-32 SCREW 

nad A rectly across the center of the 
SAW APA2T IG 9 - TAIL PIECE ASSEMBLY RUBBER BUTTON . ‘ 4m eines support holes. These top blocks 

. — — are reamed to pass a No. 4 screw 

r } 4-96 f + easily. The front is drilled and 
a be gas - eh | PS | tapped for No. 4 screws to hold 
‘a f ae ee | the shield. Now mount the can- 

as - 
} ; f oe non support blocks on the car- 

ger ey ¢ — i a riage frames by drilling the 
-3 “~ w | " ‘ 

pines v e' 4 | carriage frame for the screws in 
(eo 6 oJ} iva e— 1g" ——r}e-— 1" 4 “y > | the bottom of the block. Make 

ORILL LATER FOR 4-36 j LM” ion ° . i sail ta eel pot Hy § os Fig. 9-C of 4%” iron or brass— 
BLOCKS THUS OF 1/4 L _ y | 2of them for the axle. Bore the 
RA R IRON — | - Zz : 
pot yt tle = 4) | axle for 8-32 machine screws and 

Fie |1- GUN SHIELD —— 1A6* BRASS ORIRON bore and tap the carriage for 

8-32 screws. 

Slip these blocks Fig. 9-C over 

the axle and bolt the axle into place with 

1”-8-32 machine screws threaded into the 

cannon support blocks. Make the shield of 

‘;” iron or brass as per Fig. 11. It is 344” 

wide and 444” long. Cut the holes as specified 

Mechanix Illustrated 
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Wheel and axle construction. 
Rims are laminated, then turned. 

and mount on the front | 
of the frame with two | 
4-36 machine screws | 

passed through 36” 
sleeves to hold the 

shield out from the 

wheel hubs. 
Next mount the can- 

non in the carriage. The 

last and final task is the | 
making of two wagon | 

wheels of wood exactly 

4” in diameter less rim. 

PinTo\ |i2" / 
BOARD | 3 28, 

/ 
\\ 4/- 

RIM OR TIRE OF PIN THRU INTO SPOKE 
v32"x V4" BRASS SOLDER TO Rim (TIRE) 
OR IRON. DRIVE Fs & FILE HEAD SMOOTH 
FIT ON WHEEL 

The rims are made of 12 
Fig.I3 - WHEEL ASSEMBLY Lay our sPoKes 
ON 4 EQUAL DIVISIONS AND PIN TO WORKBOARO 

pieces of 4s” wood cut 
and glued up with casein 

glue as per Fig. 12 two 

layers deep. These 

pieces are then turned 

on the lathe to an outer 

diameter of 4” and an 

inside diameter 335”. 
The spokes are made 

of %4”x;*;” pieces of 

wood rounded to oval 
shape. There are 14 of 

them in each wheel. Lay 

out a circle on a 34”x5” 

square block of wood 

334” in diameter and 
mark off exactly 14 equal 

spaces. Draw these spoke lines to the center 

see Fig. 13. Bore a hole in the center a 

snug fit for the wheel boxes, see Fig. 8. 

Cover this block with waxed paper. Insert 

one of these boxes in the hole so that it stands 

Seams 

Fis. 8 

February, 1943 

WHEEL BOX -mane 2 ——— |" 

FILE SQUARE 

a A 

OR FS 

Oursioe Hus = *——— |" 

WHEEL HUBS - MAKE 2 EACH OF BRASS OR IRON 
Se a 

above the board about ;;”. Fasten the rim 
of the wheel to this block at the circle line 

with brads. Now cut spokes and fit them on 

the lines of the spokes. Use a No. 60 drill to 

bore through each spoke. When in place, 

hold with a pin driven through this hole and 

drill through the rim with a No. 60 drill into 

the end of each spoke. Drive a brass pin 

14” into the end of the spoke, cut off and put 
a drop of model airplane glue on the end of 

each spoke. When the spokes are complete, 

remove the wheel box and insert it in % 
of one hub and put plenty of model airplane 

glue on the spoke ends and half hub, and 
re-insert the wheel box in the center of the 

spokes pushing down firmly. 

Next cut the tires from s;” sheet brass 44” 
wide, bend around the wheel, and cut for an 

overlap of %4”. File these overlaps to fine 
tapers and solder the ends together. Now 

slip the tires over the wheels. They should 

be so snug that they have to be driven on. 

At 4 places around [Continued on page 180] 

Looking at model seige gun from breech end. String fires it. 
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The Oil Shortage Hits 
BRRR, IT'S COLD IN HERE 
SINCE THEY'VE RATIONED 
THE OIL. HOW ABOUT 
BUY!NG AN ELECTRIC 
HEATER , DEAR ? 

OK I'LL GO 
GET ONE! 

SORRY SIR, IF I HAD 
A HEATER I'D USE 

IT MYSELF 

JUST MY LUCK! 
GUESS I'LL HAVE 
TO MAKE THIS 

AH HERE WE ARE! A 12-INCH 
CAKE TIN, PORCELAIN HEATING 
ELEMENT, SOCKET, PLUG AND 
SOME WIRE. A BUCK WILL 

COVER IT. 

FIRST LL BOLT THE SOCKET 
IN THE CENTER OF THE TIN, 
WITH A ROOMY HOLE FOR 
THE LINE CORD. A METAL 
STRAP HOLDS THE CORD 

TO THE BACK 

Mechanix Illustrated 
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Bill Bildit’s Happy Home 
FOR A BASE A DISK ABOUT 
12" DIAMETER AND 2* THICK 
WILL DO. MORTISE ANDO 
GLUE THE UPRIGHT AND 

IT WILL BE STURDY 

HEATER CAN BE MOUNTED 
ON ‘THE BASE WITH AN 
ANGLE IRON AND METAL 

PLATE INSIDE 

STIFF GUARD WIRES WILL 
GIVE AMPLE PROTECTION. 
THEY MUST CLEAR THE 
ELEMENT. LAST THING 
IS A LINE 
SWITCH. 

WELL, 1'M FINALLY 
THAWING OUT! 

February, 1943 



Completed-micro-projector is shown above. Neat and compact, 
the unit is both educational and interesting. The weird-looking 
object in photo at right Is projection of minute insect specimen. 

Soldering ventilator on tin can lamp housing. Oval slot in 
opposite side of can accommodates bulb socket shown. Con- 
denser lens has been mounted in end of the lamp housing. 

Turn out the lights and amaze your friends 

with giant microbes wiggling along the wall. ... 

by Louis Hochman 
Photos by Louis Hochman 

A MICROSCOPE is a remarkable instru- 
i ment. It reveals the wonders of a dif- 

ferent world, a world teaming with life and 

filled with countless fascinating objects, too 

small to see with the naked eye. But a mi 

scope can only be enjoyed by one person at a 

time; it is generally an expensive instrument, 
and too often, results in eye fatigue. 

However, a microscope is not entirely 

necessary if one wishes to enjoy its wonders. 

It is easy to build a very serviceable project- 

ing microscope that will not only give great 

magnification, but will project the image on a 

screen where many people can see it at the 

same time; and without eye fatigue. A drop 

of stagnant water, projected on the screen, 
will reveal a living motion picture of the 

countless denizens of the microscopic world 

for all to see in comfort. 

As shown in the accompanying illustrations, 

Mechanix Illustrated 



Slide bulb-focusing arrangement. Wooden slide moves freely 
through holes in housing cradle. U-shaped red holds bulb 
socket against slide. Bulb shown was used experimentally. 

the micro-projector consists of two units 

mounted on a 34-inch thick wooden base. One 
is a tin can lamp housing which projects a 

concentrated beam of light into the other unit, 
which consists of a 45 degree angled mirror 

that directs the beam of light upward through 

a %-inch hole over which the slide and speci- 

men are placed. A projector lens, mounted 

over this hole, focuses the image of the speci- 

men, which is cast on the wall by reflection 

from a second adjustable angled mirror, 
mounted directly over the projector lens. 

The projector lens can be bought at photo 

dealers, or salvaged from cheap toy movie 
projectors of the 8 or 16mm variety. The 

shorter the focus of the projector lens, the 

greater will be the degree of magnification 
within a given distance. However, the mag- 

nification can be increased by simply increas- 

ing the distance between the screen and the 

micro-projector. 

The dimensions given in the diagram can be 

altered to suit the individual needs. The light- 
ing unit can be built around either a 6-8 volt 

auto headlight bulb, or a 200W, 120 volt bayo- 
net base projection bulb (GE D. C. Base, T8 
Projection Bulb). These bulbs both fit in mid- 

get bayonet base sockets, obtainable at auto 

junk shops or auto supply dealers. The bulb 
used in the illustrated outfit is adouble contact, 

February, 1943 

Bulb socket should be turned until both filaments are at angle, 
side by side, in center of condenser lens, as shown above. 

Mirror is supported at 45° angle to reflect light up through 
hole in table. Jar top serves as cover for back of lamp hout- 
ing. Projector barrel is centered above the hole in the table. 

123 



Projector lens in focusing mount on table. Wing nut holds lens 
in ‘position while focusing. It is loosened to make adjustments. 

Metal angles hold mirror to wood frame (right). This is front 
view of mirror image reflector which deflects beam toward wall. 

21-21 c. p. Hilite auto headlight bulb. A single 

contact bayonet base socket, salvaged from 
the dashboard light of a junked car, was used, 

but in order to get both of the bulb’s filaments 

to light together, the center contact of the 

socket was broadened to short across both 

contacts of the bulb by soldering a tiny disc of 
metal to its top. A second wire was attached to 

the metal collar of the socket. A transformer, 

the type found in toy projectors and some 
miniature enlargers employing auto bulbs in 
their lighting systems, can be used to cut 

the house current down for use with the auto 

bulb. However, in the absence of a trans- 

former, an automobile battery or 4 or 5 dry 

cell batteries hooked up in series will light 

the bulb and permit use of the micro- 
projector independent of house current. 

Mirror image reflector can be adjusted to ——e varied angles 
to raise or lower image on screen or wall while projecting 
(left). Below: A drop of stagnant water on the slide starts 
the "movies."’ Numerous microscopic organisms are available. 
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” ADJUSTABLE 
———"" WAIRROR 

FIG. 1. 

TIN CAN LAMP ~- PROJECTOR ' 
HOUSING ~ LENS . ' 

| 

FOCUSING >} ddd] MIRROR ! "-POCKET MIRROR | 

ADJUSTMENT | pom B~}- BORE HOLE | Z FIG.5. 
= = af be del ADJUSTABLE MIRROR aS merc) 38ASE = AND CUT IN 

TWO 

- 

VENTILATOR 

ENDS THREADED > 
FOR 6-32 NUTS, SOLDER. 

aa’ cae! 
, >» 

i j | | cial. 

ry BRASS 
ROO 

SOCKET CLAMP 

CAN COVER 
USED AS 
REFLECTOR ti, 

FIG.2. 

LIGHT FOCUSING 
es SLIDE - 1x 3°. 

SOLDERED 

_7 CAN 23 x3" 
: SOLDER 

em) )/ CLIPS 

CRADLE 
dx2x3" 

‘Fi 

MIRROR 
SUPPORT 
' 

a) -PROJECTOR 
a” LENS 

SOLDER STRAP 

‘\--WINGNUT 
AND SCREW 

“TABLE 

ACROSS CONTACTS 
pockes | 
MIRROR 
AT 45° 
ANGLE 1 

/ 
WOODEN / 1 i 

TOP MIRROR i | 

SUPPORTS y / 

NAILS 

FIG. 3. FIG. 4. TO HOLD 
MIRROR 

Drawing above includes all angles and dimensions. Be sure bulb is properly centered when lamp h ing is bled. 

The 120 volt projection bulb can, of course, 
be used on house current, but the bayo- 

net socket should be a double contact 

one. 
The lamp housing is easily made of tin cans. 

Cut an oblong hole along one side of the tin 
can for the socket to pass through and per- 
mit back and forth focusing of the bulb. A 

1%-inch condensing lens, salvaged from an 

old searchlight, should be mounted over a 
l-inch diameter hole cut in the end of the 

can. Three little flaps of metal, soldered to 

overlap the edges of the lens will hold it in 

place. 
The bulb filaments should be centered in 

the housing so that as much filament surface 

as possible faces the exact center of the con- 
densing lens, as shown on page 123. The tin 
can housing is attached to the base board by 
means of a cradle, made by cutting two semi- 
circular racks of %-inch wood, as shown, to 
fit the can. The bulb focusing arrangement 
is provided by cutting a %-inch by %-inch 

rectangular slot in [Continued on page 170] 
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Left: This photo of a bee's knee shows the 
detail brought out by use of color filters 

COLOR FILTERS 
= TORI 

MICROSCOPE 
NE thing that makes microscopy such a 

fascinating hobby or profession is the 

abundance of color in it. Besides the natural 

colors in specimens and those added in the 
form of stains, color filters are employed ex- 
tensively to improve the performance of the 

microscope lenses and to control contrast in 
the specimens. Such color filters are very 

much like those used in photography: in fact, 

photographic filters often are used with mic- 

roscopes. A microscope filter does not have 

to be as optically perfect as a photographic 
one because it usually is not placed within the 

optical system, but is positioned instead be- 
tween the light source and the microscope. 
A filter may consist of a colored piece of 

glass, of colored gelatin or other material 

sandwiched between glass, or of colored 

cellulose film, etc., mounted in card- 

board frames. One of the least ex- 

pensive and most satisfactory forms 
consists of Wratten filter gelatin 

bound between glass. Two-by-two 
inch squares of this material can be 

bound between lantern-slide cover 

glasses of the same size, just as you 

would mount a color transparency, 
except that the mask is omitted. 

Filters of this size are large enough 

for most purposes. A wooden block 
with two or three slots running 

crosswise to receive the filters, as 

shown in the photograph, may be 

placed on the table immediately in 

front of [Continued on page 153] 

Drawing shows method of mounting gelatin 
squares in cardboard frames or pieces of glass. 
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STRAP IRON FIRE SCREEN 
HE frame, feet, and handles of this simple 
fire screen are made from one size of 

common strap iron. The screen wire is 

clamped between the two layers of the frame 

which is lap-joined at the corners in the offset 

manner shown so as to maintain a uniform 

frame thickness all around. The parts may be 

assembled with short bolts or rivets. The 
dimensions given in the diagram for the feet 
and handles are intended for a frame measur- 
ing approximately 3’ high and 419’ long. They 

may be varied, however, to suit larger or 

smaller frames. Since any decorative bends 

in the back feet tend to pick up and pull ashes 

from the hearth, it is advisable to make them 
straight as indicated. Place them on the 
bottom rail of the frame in such a position 

that they extend back into the hearth. A coat 

of flat black paint will give the 

WIRE SCREENING - 
N® 10 MESH 
N® 12 GAUGE 

BOLTS ._}’ 
OR RIVETS 

BACK FEET 
aad 1 L 

finished screen a pleasingly dull -—— 

appearance. Of course, brightly f BRACKET . 

polished handles and other trim- eat te an oo 
mings of brass, copper, or chrome Tl BLANK , 
may be added if desired. The wis 13% iis 
entire screen costs a trifle and oe 
won't take long to make. a FLOWER POT 

, im ae eo” BRACKET 

: ORIP PAN ° ° 

PLANT BRACKET as * 
fe o | 

FOR THE WALL PAN BRACKET 
RIVET HOLES 

| 
HESE pin-up plant brackets eg cr —— cameesiae 
are designed to hang on the 

window casing singly or in pairs, but they may 

be placed on any wall space which needs 

added decoration. They may be hung by 

means of wood screws or hooks. In either 

case they may be removed easily. 
The plate and the two brackets are cut from 

On 

Photograph at /eft 
shows the bracket 
complete with the 
flowerpot and plant. 

which shows assem- 
bled bracket. Adjust 

top arms to size. 

14 gauge and the pan from 18 gauge soft sheet 

metal. The pieces are hammered and formed, 

holes drilled, and riveted together. The space 
between the pan and the top bracket may 

vary to fit the particular flowerpot used. 
If copper is used, coat the surface with 

copper nitrate and burn off with a blowtorch. 

Dust and repeat. Burnish with fine emery 
paper, wax and polish. 

right is photo 

oS 

/ 
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CANDLE 
SCONCES 
Photo at right shows completed sconce 
with candies and shades in_ place. It has 
practical use in the home as dimout light. 

| 
¥y SQUARES 
. ? 

| 
; 

. | | ae 
Above: Diagram shows the design of aper- 
ture and frame. At right is photo of pieces 
to be assembled. Aimost all are of wood. 

EFORE the advent of gas or electric light, 

one method of illuminating interiors was 

to set lamps, flares or candles in sconces 

fastened to the wall. These sconces were of 

metal and some of them were very beautifully 
designed. The sconces illustrated in this article 

are an adaptation of a design that became 

popular in France toward the latter part of the 
Seventeenth Century, and which has remained 

popular to this day. Some of our modern 

electric light fixtures still show its influence. 

Since metals are needed in the war effort, 
the sconce shown here has been designed so 

that it can be made almost entirely of wood. 

Its base is a small mirror in a wooden frame. 

To the frame are fastened two S-curved arms 

to the ends of which are secured sockets in 

which candles are placed. Each sconce is 

equipped with two shades, but these are 

Mechanix Illustrated 
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detachable and their use is optional. 

While sconces such as these are orna- 

mental in the home, they also have a 
practical use in illuminating with a soft 

light some nook or corner or stairway 

to which it might be inconvenient to 

run an electric light wire and which in 
a dimout might be a hazard, if left un- 

lighted. 

The Frame is made of three pieces of 
14” plywood, the outer edges of which 
are tacked together so that they can be 

jigged out at one time and shaped alike. 
In one of the pieces cut a rectangular 

aperture 2”x7” to accommodate the 
mirror and in another cut an aperture 

shaped as shown in the 

diagram. The third piece 

Photo at /eff shows the method of bending 
the S-curve in the curtain rod. Both arms 
have Identical curves. Use pliers to adjust. 

Shades are made of parchment and trimmed 
with galloon or braid. Tle shade to bent 
wire and insert In socket as shown below. 

Below: Details of bracket, socket and lampshade 

serves as the back. The 

mirror is held securely in — 
the rectangular aperture 

when the three pieces are 

glued or held together with 

light screws from the back 

The Arms are made of a 

curtain rod about ;3,” thick 

of the type that is sold in 

the 5-and-10c stores and 

other places. It can be ac- 

curately bent into S-curves 
without any special equip- 

ment. Set a piece of iron 

pipe about 2” outside di- SOCKET 

ameter in a vise in such a DETAIL 
manner that part of the 
pipe extends beyond the 

vise. Then secure the rod 

tightly against the outside 

of the pipe with a C-clamp. 
If the bending is done care- 

a ee 9% aa 

63 RAD. 

PATTERN FOR LAMPSHADES 

VK; 
tt 

SHEET Bitz 
METAL 1 | Lo 

om 

* SHEET 
METAL 

BRACKET DETAIL 
Continued 7 [ ued on page 172] | CANDLE DIA. X 3.15 
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= 103" 

STONE WORK 
WHITE MORTAR, 
LINES ON GRAY 

TUBING 
PEENED OVER 

a. 

HEN this windmill turns you'll enjoy 

seeing the miller chase his dog—which 

chases a cat, a rat, and a mouse. The tubing 
shown may be hollow curtain rod or old auto 

fuel line. The latter makes the best bearing 

for the windmill shaft.—Hi Sibley. 

-Ge-'Reund Mill 
a q 

LATHE TURNED 
from BUILT -UP 

_OIL-SOAKED 
( FELT 

) 

COUNTER SUNK 

? 

= OF aT tO, 

3°x 3" SUPPORTING 
POST: 

TURN TABLE J 

BEARING 
PLATE 

130 

2" PINE 

PLUG with OIL HOLE BEARING 
PLATE ry . 

1a'ROD SUPPORTS YASS» ( LOAD OF MILL xX 1 

LOAD of TURN- 2 OO oY 
TABLE RIDES ‘a /x¥ 

ON CORK x Ah, 
~ 7 

~ ~~ » 

-MORTISED |e -. o 
HUB VIEW of BOTTOM of 

BUILT-UP TOWER 

COMPRESSED 
co 

FRICTION WHEEL 
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Photo below shows what the completed externa! 
heat trap should look like. Diagram at right shows BUILT-IN REBUILT TRAP — AIR-CELL 
where to cut old pipe (A)® and repair details. HEAT TRAP ON OUTSIDE PIPE 

\ * COVERING 

a> INSULATION ~_-- 

Lb--— SHELL---™ 

Hot Water Heat Trap Repairs 
F THE built-in heat trap in an electric 

water heater springs a leak. it is possible to 

put the appliance back into efficient operating 

order without dismantling it. Electrical and 

cold water connections need not be disturbed 
since it is unnecessary to remove the shell and 
base. Only the hot water connection must 

be taken off. 

First make sure the leak is in the trap by 
slipping off the shell lid and lifting out enough 

of the insulating packing to expose the trap 

piping. Screw a cap on the hot water outlet 

pipe, open the cold water valve and observe 
the trap fittings under pressure. 

If the tank is full of water the pressure will 
show up the leak immediately. Of course, the 

current supply should be turned off before 

any repair work is begun, especially if the 

heater is to be drained, and should never be 

turned on while the heater is empty. 

In order to remove any part or all of a 

» 4 

built-in heat trap without taking the heater 

apart it is necessary to sever the piping with 

a hacksaw at point A shown in the drawing, 
which permits the fittings to be unscrewed. 

Accordingly, a union must be inserted at point 
A if the heat trap is to be replaced. Depend- 

ing on how the appliance is constructed, this 

procedure may be very difficult or impossible 
due to a lack of adequate working space inside 
the shell. The problem can be solved quite 

easily, however, by replacing the concealed 

trap with an external one by proceeding as 

follows: 

First take out the damaged trap as de- 
scribed. Now screw a long new nipple 
into the tank and replace the insulation. 

Cut a hole in the shell lid to permit it 

to pass over the nipple and replace it on 

the shell. Then with new fittings dupli- 

cate the original concealed trap on the 

outside of the heater [Continued on page 174] 

— _— ' 
= 

Cut figures shown below from old cigar 
boxes or from waterproof plywood 
Make certain that bearing plate shown 
in drawing at leff is smooth so that ry 
tipping won't slow up or stop windmill 

TT, | 

February, 1943 
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Above: The main course is lowered into the cooker. It'll go on 
“preparing itself’ with the iron's heat. So will the vegetables 

top of the larger. 
Small containers (right) perhaps soup, of side dishes, go on 

sure iron is hot enough to cook It all. 

FIRELESS 
COOKER 
ALVAGING practically all of 

the necessary material from 
scrap a woman defense worker 

made this efficient and good- 
looking Fireless Cooker, and 

thereby demonstrated the old 

axiom, “Necessity is the mother 
of invention.” 

She works until 4 p. m., and 

her husband, a night worker, 
must be on the job at 6 p. m. 

me" Since the breakfast hour is part 

of his sleeping time, the only 

chance for them to have one meal 
Empty or full, the fireless cooker is kept under the stove, out of together is between 4 and 6. She 
the way. It's handy there, too—when you're ready, pul! it out reasons that keeping a maid 

would cut into her savings for 

defense stamps and bonds, so she 

shares with her neighbors in using the same 

maid only one day a week. She soon dis- 

covered that preparing and serving just the 
one meal was a task too difficult, since she 

did not get home until 4:30 and her hus- 

band had to be on his way to work by 5:30. 
It was the solution of this problem that 

created the fireless cooker illustrated on these 
pages. 

Hers is the problem of thousands of women 

defense workers all over the country—the job 
of preparing hot, nourishing meals while 

helping Uncle Sam in his defense program. 

It seems difficult, but it can be solved, for 

anyone with ordinary intelligence can dupli- 
cate this cooker and operate it successfully. 

Here 

par 

awe 
that 
tain 

to «€ 

It 
nor 

veg 

hou 

mat 

stru 

One 
acr 

One 
One 

can 
One 

rou 

equ 
abl 

One | 
acr 

One | 
One « 
Sawd: 
One : 
One | 
One « 

side 

Te 

she 

groc 

Unc! 
tion 

not 

desi! 
she 

yard 

Here 
can « 



she 

aid 

en 

for 
lic 
ly. 

eae > 

Here goes the coffee in a glass jar. It doesn't boll, stays hot. 

pares your meals while you are asleep or 

away at work. In addition you can be assured 

that all the good of the raw vegetable is re- 

tained, since no steam or moisture is allowed 
to escape. 

It conserves fuel, offers a simple and eco- 

nomical way to cook and also to can fruit and 
vegetables, and looks attractive in your 

household kitchen. 

Here is a list of the ee 

The pillow is already tucked In on top of lid, now a blanket. 

round, heavy piece of iron, two cans, and also 
one very important item that she had not 

hoped to find—a thick insulated aluminum lid 
which had at one time served as a cover for 

a large ice cream container. Fortunately this 

lid just fitted the smaller can. Then she went 
to a cabinet shop and filled both cans with 
sawdust. At the ten cent store she bought 

the asbestos sheet [Continued on page 162] 

‘ . . mcs 

materials used in its con- ; 
struction: SPACE FOR __ 

PILLOW ’ 
A 

One large tin can, measuring 16!/,” 
across by 20” deep 

One tin can, 10” across by !2” deep 
One lid 2” thick that fits smaller 

can 

One piece of iron (preferably 
round), 7” across by I'/:” thick 
A piece of soap stone will serve 
equally well, if iron is not avail- 
able 

One flat, round asbestos sheet, 9 
across 

} ne piece of plywood, !7” square 
ne child's shovel—must be strong CONTAINERS 

Sawdust to fill both cans 
One sofa pillow FOR FOOD-~ 
One blanket 
One or two vessels that will fit in- 

side of smaller can 

To obtain the materials, or 

she went first to her x 
grocer but because of 

Uncle Sam’s Conserva- SAWDUST- 

tion measures, he could PACKED 
not supply the cans she TIGHT 
desired. On her day off HEATED 
she drove to the junk CHUNK OF 

yard. Here she found a IRON ~ 
ke x 7" DIAS 

Here's construction, Old cement 
can or container make outer can. 

OUTER 
CAN- 

16"X 20" 

INSULATED 
COVER 

‘ 

\ 
PLYWOOD 

RING 

-INNER 
CAN 

10° x 12" 



The jig saw blade holder shown 
in photo at the /eff is quickly and 
easily made. The glass front en- 
ables the contents to be seen 
clearly and proper blede chosen. 

The glass panel slides into 
grooves which can be made with 
@ taw or @ narrow router bit. 
Glass should fit tightly against 
back. It can be easily removed. 

ELECTING the proper jig saw blade is made 

easy by a holder or caddy that has a glass 
front through which the blades can be seen. The 

arrangement illustrated was made from scrap 

wood and a piece of window glass measuring 

4 x 6% inches. 

To duplicate it, obtain. for the back a piece of 

F %4-inch wood such as pine, poplar, or cedar, and 
Above: To make recesses in back o measuring 4 x 6 inches. Also obtain a piece of 
ee ee ene ere scrap wood of about the [Continued on page 174] 

Small Hoist Operated 

By Electric Drill 

AS ELECTRIC drill with 
a one horsepower motor 

can be made to operate a 

simple hoist with a lifting 
capacity of 1,000 pounds. A 

gear welded to the bit shank 

is used to transmit power to 

the hoist. A dog can be 
placed on the gear to hold it 

engaged while hoist is in 
operation. This device can 

haul out a boat or seaplane. 

SHOP 
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Faceplate Thread Cleaner 

LEANING threads of a chuck and face- 

plate is simplified through use of this 

simply made device. It consists of a stiff bottle 

brush mounted in a tapered hardwood sleeve. 
Sleeve fits into the hollow shaft of the lathe. 

To operate, insert it in lathe spindle and hold 
faceplate over brush while lathe turns. 

WALL RACK FOR TOOLS 

HE inner sections of boxes in which certain kinds of 

photographic cut film are packed make excellent wall ¥ 

pockets or racks for holding small tools in the shop, recipe 

cards and other odds and ends in the kitchen, or masks, 
bottle labels, and other small articles in the darkroom. The 

photographs show how these sections may be assembled 
to form units. Glue is used to hold the boxes together in | 

step fashion, and the whole assembly is then glued to a 

rectangular strip of cardboard that projects about 1 inch 
beyond each end. Holes are punched in the projecting ends 
to receive small screws or nails used in attaching the unit. 

Above: Glue boxes in step fashion. Right: Brace with cardboard back. 



| PORTABLE 
- STRAP HINGE 

__# _--* LOCATE TO SUIT 

: Pa j , You can carry this ice boat 
4-0- — 

3A 4K FLAT IRON : on to} on the roof of your car, and 

we ty q | » ws rd assemble it at the lake. 

her <i. It's fast and safe under sail. 
STRIPS 

ALL STAYS 

Ig STRANDED WIRE 

* 

ie < TURNBUCKLE 

* = 

Se MAST STEP 
TO suit 

REAR RUNNER - r 
HOLE 3° FORWARD OF CENTE 8 XIOFT 

TAPERED TO 
7 se - - 2° AT ENOS 

FRONT RUNNERS- 
HOLE 3° BACK OF CENTER 

RUNNER SKIDS - 3 Rea 

, ice boat described in this article was 

designed to be transported on top of an 

automobile using a regular boat-carrier. It 

also provides a winter use ofi small dinghy 

and canoe type sails and rigs. The weight of 
the boat does not exceed seventy-five pounds. 
It steers from the rear, and the cockpit is 

roomy enough for the average man or boy. 

Safe load capacity is 250 pounds. 

The material required is low in cost, easy 

to secure and with the one exception of weld- 
ing the steering rod to the steering plate the 
work can be done in the average home work- 
shop. 

The boat is made in two main sections. One 
the running plank with hobblers and two front 

runners, and the other the cockpit with steer- 

ing assembly at rear. All that is necessary to 

assemble the boat after transporting is to in- 

sert a few bolts. (See sketch.) Small blocks 

of wood (see Plan View) on top of runner 

plank quickly line up the holes for assembling. 

Runners and tiller are attached with one bolt 

each and are easily removed. Erect mast and 
sail the same as on any small boat. Mast out- 

rigger can be made removeable from cockpit 
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HARDWOOD TILLER 
3 PIECES- exile” 5 

3°x 4°x 6" FLAT IRON 

RUNNER HOBBLERS, General construction drawing, left, 
gives assembly and rigging details. 
Above: Gone with the wind—fast. 

assembly if desired. Average time to assem- 

ble is about 15 minutes. Keep all nuts and 

bolts used in assembling in a can or bag so 

that you do not lose them. The only tools 

required to assemble are a screw driver and 

small wrench or pliers. 
The design of this boat is the result of con- 

siderable trial. Keep as near to instructions 

and specifications as possible for best results. 
It is of particular importance that mast 

outrigger be made of the size shown and also 

that the cross piece to which one end of this 

pole is fastened is a good strong board. These 
two pieces carry the weight of the mast and 

are also subjected to the strain of the forward 
thrust of the sail. 

The steering box at the rear end of cockpit 

section should be made as rigid as possible. 
This is to assure that the two holes in top and 

bottom through which the steering rod pass 

stay in proper alignment. If these holes are 
not in alignment the steering runner will not 

be in vertical position when boat is assembled 

and will not steer properly. Metal washers 

keep the holes from enlarging and also help 

to keep the steering arm in position. 

Mechanix Illustrated 
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E'ICE BOAT 223s 
safety aboard the 

oat The cockpit floor hoards are nailed directly / able ice boat. 

to the bottom of the side rails. Nail well and a cos haadio te ak 
nd toe in all nails. Floor boards could be mounted 
ke. inside of rails on extra supporting strips but 

sil. this would raise cockpit floor. 
The runner skids are mounted loosely in 

the hobblers so that they have a slight up and 
down motion or rocker effect. This is neces- 

sary as sometimes the ice surface is rather 

rough. The front runners should be at right 

angles to the runner plank and parallel to 
each other. First attach a pair of hobblers to 
the runner skid and then place this assembly 
against the bottom of runner plank in proper 
right angle position and mark for the holes 

on the wood through the holes in the metal 

hobbler angles. Use good sized flat washers 

on the wood side of bolts. 
Do not tighten up mast stay wires too much, 

just enough to take the slack out of the wire. 
All mast stays as shown are necessary. Do 

not omit any. To the average sailor it may NAILS CUT OFF AND 

appear as if the two rear short stays will restrict the move- par ay 2 
: ment of the sail boom. These stays are in correct position SURPLUS 4 

for best support of the mast and as ice boats sail best when 
. ° P METHOD OF OR NG 

close hauled, that is with boom well inboard, the stays as HOLES IN RUNNERS 
ee placed will not interfere with the normal swing of the | _____---=-____ 
st. boom. » 

The angle iron runners [Continued on page 166] Nepgemenpeee 7) 7 gon " 
5 HOLES FOR NAILS ANGLE IRON 

< RUNNER DETAILS 
id et —- ——— —4 

30 2 GAFF AND , 
ls BOOM - 72” HEM ;, 

BAMBOO (oven id par CUT OF SAIL 
» 6 YDS-36 "WIDE 

= a UNBLEACHED 
> MUSLIN 

1S , — Ss; 
st 2-0" 
- i : i 

! - — @-o — —e 

. Zx2") ALLOW 5” FOR HEM 
e | 
d RING OR 

DETAIL GROMMET 
d or ‘A’ 4 

it a 
>, . \-2 EYES AND d 

1 RING 

S Ni chee = 
e occcese woe oe ween = —— 7 

t “--2 ROPE OR RING : © “AROUND MAST ar TO STERN 
Above: A gentle breeze fills the sail. Take it SHEET 

Ss easy, beginners. Right: Sail plan and spar 

setup. Many prefer this rig to Marconi Rig TO CLEAT ALL. ROPE- ‘g 
p shown in photos. Sewing machine helps. 1 

Upper sketch shows homemade runners SAIL DETAILS 

i ; 
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TIME SAVERS FOR THE WELDER 

CARRIAGE 
APPROX. 
6°X 14” 

ONE ROLLER/ 
UNDER HERE | 

( 
WORK BEING CUT 

IN A STRAIGHT 
LINE 

14"X 24° X 30" HIGH 

ALL PARTS OF EQUIPMENT WELDED 

This device enables you to make a straight line cut in a piece of sheet metal. it is easy to build and can be made of scrap. 

Two appliances which should increase the 

speed and efficiency of your welding jobs are 
a rcller-turner and metal cutter, constructed as 

described in this article. They are simple to 

make and involve the use of scrap metals only. 
When scarcity of machine and engine parts 

began to loom some time ago, the practice of 

“building up” worn parts by metalizing and 
welding began to become the vogue in 

machine shops. The highly specialized metal- 
izing equipment employs a lathe in which to 

hold the part being built up, but the cruder 

welding method presented the problem of 

turning the part evenly to obtain a consistent 

build-up all around, and this also involved 

the handling of a very hot piece of metal. 

The roller-turner is designed to enable the 
welder to turn the part evenly without 

touching it. The turner consists of a frame 
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26” long and 24” high. Three legs are used to 

insure steadiness on any uneven floor. Two 

legs are welded to the corners of the oblong 

frame at one end and the other welded at the 

center of the opposite end. The frame itself 
is made of four metal strips welded together 

and reinforced at the corners. There are round 

notches cut in the upper edges of the 26” sides 

of the frame to allow for adjustment of one of 

the two rollers which hold up the piece to be 
worked. 

Both rollers are made of solid shafts. The 

adjustable roller is not anchored to the frame 
but can be moved from notch to notch to 

adjust the space between the rollers to 

accommodate the size of the part being rebuilt. 
The other roller is stationary, fitting into holes 

cut near one end of the frame. This roller is 

set slightly lower than the first, to receive the 

Mechanix Illustrated 



greater portion of the weight of the part being 

built up. The ends of these rollers are turned 

down so as to form shoulders of the main parts 

of the rollers, which prevent slippage of the 

rollers from side to side in the frame. The fit 
should be snug so that there is a firm base for 
the welded surface. 

One end of the stationary roller is passed 
through the frame and fastened to a wheel. 

Old automobile steering wheels are par- 
ticularly well adapted for this trick, as they 

are made of nonconducting material and 
avoid possibility of shock in damp weather. 

This wheel is the only part the operator needs 

to touch. He turns it by hand and it rotates 

the roller to which it is attached and the 

crankshaft, axle or other part being rebuilt. 

To prevent the possibility of the free roller 

sticking in the frame when the welding torch 
hits the ends, put shelters on each end of the 
free roller. Make them of angle irons and slip 

them on the roller ends inside the frame. To 

complete the job, weld a flat plate on the end 

of the steering wheel post, using the wheel as 

a ground rest for insulation. A stool can be 

made to go with the outfit. It should take 
between 3 and 4 hours to build the entire 

roller-turner and the 

cost is nominal. 

Perhaps even more in- 

28”x14”, set on legs 30” high. Along one length 

of the base is welded a flat strip of steel to 

support the rear of the carriage which holds 

the cutting torch. 

Along the other length is fixed a straight- 

edge made of a square piece of rod (one edge 
up) along which moves the carriage, sup- 
ported by two smail rollers on that side and 

one along the rear flat strip. The straight edge 

is mounted 234” above the base and at the 
inside edge of a 4” flat piece of steel upon 

which rests the metal to be cut. 
The carriage itself is an oblong piece of 

metal 6”’x14”, with a 1” metal rod welded 
vertically to its center and a V-shaped holder 

welded near the outside edge. A C-clamp is 

affixed to the rear of the cutting torch, which 

is attached to the lower part of the carriage 

rod with the front end resting through the 

V-holder, tip pointing down toward the metal 
to be cut. The torch hose is held with a 

C-clamp to the top of the vertical rod to avoid 

entanglement. 

Two metal strips projecting beyond one end 
of the frame are used to support a metal rod 

to which a crank is attached. A wire, con- 

nected to that side [Continued on page 176] 

teresting than the roller- 
turner is the straight line 

metal cutting device, 

which is designed to aid 

in making a straight line 

cut in a piece of sheet 
metal with a cutting torch. 
Few people can draw an 
exactly straight line, par- 
ticularly with a blazing 

torch. Something might 

happen to startle the 

operator or distract his 

attention to the extent 
that the cutting might 

deviate enough to com- 
pletely waste the metal 
stock. This gadget makes 
the drawing of the cutting 

torch down a perfectly 
straight line a mere 

mechanical process. 

The straight-cut ma- 

chine consists of a base, 
made of angle iron, 

With the roller-turner you can turn 
the hot part you are working evenly 
without touching It. To build: 3 hrs. 

* STATIONARY 
ROLLER 

-OLD AUTO 
y STEERING WHEEL NOTCHES FOR 

/7 ADJUSTING 
/ ROLLER 

METAL FRAME” 
23"x 26" 

{ 

1"SQ IRON LEGS- 
24" HIGH 
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Your Car 

ORKING on the same 
principle as an earth- 

quake-recording seismograph, 
the car protector shown will 
blow the horn in short, attention- 
attracting blasts if anyone at- 
tempts to steal a tire, jimmy a 

window, or even steps on a run- 
ning board. 

The seismograph unit con- 
sists of a lead weight on the end 
of a spring that moves up and 
down in such a way that two 

electrical contacts are alter- 
nately closed and opened. From 

an auto junk yard, obtain an 

old relay of the type used for 

controlling battery-charging 

operations. This provides a 

spring-mounted armature and 
set of contacts. You may re- 

move the wire coil or leave it 

in place, for it does not enter 
into the action of the alarm. On 

top of the relay. armature. 

The above photo shows the alarm unit mounted near mount a strip of fairly limber clock spring 
the driver's seat. The switch and stop lever are within about 4” long, fastening it with a small bolt 
easy reach. Below: Relay, switch, weight and spring. eee 

through one end and a clip bent of tin-can 

material and soldered to the top of the relay 
armature. On the other end of the clock 

spring, mount a lead weight. The exact size 
of this is best found by trial. Generally a 

weight made by filling with molten lead a 34” 

Burglar Alarm For 

* ae 

2 eS ‘. 

~ 

The parts are mounted on a wood bracket, with a metal cover. 
Note stop screw and lever for limiting movement of weight. 

Mechanix Illustrated 
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hole bored to a depth of about 
%4” in a piece of wood will do: 
split the wood to remove the 
weight when the lead is cool. 
Drill and tap the weight to re- 

ceive a 6-32 bolt that passes 
through a hole in the outer end 

of the clock spring. If the 
weight is pushed, it should 
vibrate the spring up and down 

for a half-minute or so. Ad- 
just the contacts so they close 

with a slight downward move- 

ment of the spring. 
Mount the relay and _ its 

weighted spring on a strip of 

wood fastened to a wood back 
piece, as shown. Beside it 

mount a small switch of the 
type sold at auto-accessory 

stores. To limit the upward 

movement of the weight, instal] 

a wood screw about 4” 

above the at-rest position, 
and pad the screw with a 

layer of rubber tape or 
piece of spaghetti radio 
tubing. To prevent the 

weight from shaking vio- 

lently when the car is being 
driven and the alarm is not 

in use, install a _ lever 
arrangement as shown. 

This consists of a pivoted 
brass strip that can be 
swung around underneath 
the weight. This strip, inci- 

dentally, prevents the con- 

tacts from closing, and 

could be used in place of 
the switch. 

Make a _ sheet-metal 
cover for the alarm unit, 

and paint it some unob- 

trusive color such as black. 

Cut holes for the switch 

button and screws that 

hold the cover in place, and 
make a slot for the pivoted 
strip. The end of the slot 
toward which the strip is 

moved to set the weight 
free can be marked with 

the word “ON.” 

This unit alone can be 
connected in series with 

the horn and mounted 

[Continued on page 178] 
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A foolproof outside switch can be made from an inexpensive dashboard 
switch as shown, The parts are slightly modified as described in the 
text. The drilled and tapped key is at the righ? in the phot 
The circuit, contact rod, key and lever are shown in the diagrams 

raph. 
elow. 

INSULATING 
WASHER- 

WIRE LAYER - COATED 
WITH SOLDER ELEC. PLUG 

CONTACT ROD KEY 

‘ 
KEY 

PAPER TUBE 

MOVEMENT 

SWITCH ~ 

LUG FROM’ 

SWINGING LEVER TO 
_-* LIMIT PENDULUM 

’ BUTTON 

y * 

TO HORN 

“SEISMOGRAPH | —O ' 
“sm 

| ; EMERGENCY 
— %- SWITCH 

* IF A HORN RELAY IS USED,THIS 

sar) = 

CIRCUIT DIAGRAM 

TION IS TO RELAY TERMINAL 
CONNEC- 

—————— 
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These round and oblong brooches shown above are made with 
scales from a Gar-fish. Center scales are tinted various colors 

In the photo obove the skin and scales are boiled in water to 

separate. The scales will whiten and come off quite easily 

PERFORATED CELLULOID 
Jf Ge. 

~ 2’ _ ACTUAL OUTSIDE DIAMETER 
~~ OF BROOCH. 

MADE IN SAME MANNER 

! 
i ! 

* ! 
| Ite.%e.% #5] | OBLONG BROOCH 

. 
| 

| 
AS ROUND BROOCH, 

FISH SCALE 
BROOCHES 

rE HE lowly, pillaging Gar-fish, usually 

sought only for the purpose of destroying, 

provides scales that can be made into attrac- 

tive and ornamental brooches, tie pins and 

other articles. The scales are of several sizes, 
according to their location on the body of the 
fish. Properly cleaned, the large scales have 

a uniform shape, are quite thick and of a 

white opalescent quality somewhat resem- 

bling pearl. The smaller scales, after under- 

going a treatment with boiling water, 

resemble tiny sea shells. 
It is best to cut the fish into chunks and 

then separate the skin and scales from the 
meat. It can be peeled away readily. Boil 

the skin in water until the scales are quite 

white and can be removed easily. Dry the 

scales and sort them into sizes and shapes. 

A round or oblong brooch is made by cut- 
ting a scrap piece of thick celluloid and per- 
forating it with small holes to lessen the 

chance of warping when cement is applied. 

If a drill is not available, punch small holes 
with the end of an ice pick and cut off the 

burr with a razor blade. Mount a small clasp 

or safety pin to the center with cellulose 

cement 

With the same cement mount the larger 

scales around the outside so that they extend 
over the edge of the celluloid for some dis- 

tance. Two layers of the large scales should 

be used on a brooch, while one layer will do 

for smaller ornaments. The small, cup- 

shaped scales are clustered together over the 

center of the piece. [Continued on page 180] 

Above: Pin clasps or small safety pins are attached to 
the celluloid backs of the brooches. Left: Diagrams show 
the construction and the method of mounting the scales 

Mechanix Illustrated 
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‘MAKE A “BY BATTERY 
HEN using miniature receivers, test 

apparatus and similar radio circuits, only 

a few volts are required to the plates of the 

operating tubes. With the present lack of “B” 

batteries it may be necessary to build your 

own and here is the plan for one of 22% 

volts that will fit the pocket. It is of mini- 
mum weight, costs little and loads with 15 
pen battery cells. The case can be con- 
structed by anyone handy with wood-working 

tools and the necessary hardware consists of 

but a few screws, spring clips and some 

spring brass strips. 

First build a frame 
of %-inch plywood. 

the case length. They are arranged in series 

and provide a total of 22% volts. Connections 

for the five vertical rows are provided by five 

brass connecting strips—A, B, C, D, E and F. 

Make these of spring brass as shown and 

fasten to the inside of the case with short 

screws. Contact A can be soldered to the 

bolt holding the “minus” clip and the contact 
F consists of a single spring extending up 

inside the case to the second Fahnstock clip 
on top of the case for the “plus” post. 

When all the cells [Continued on page 180] 

This consists of four 
strips % of an inch 

wide with glued and 

nailed joints. Drill all 

holes first to prevent 

splitting and use 14- 

inch brads. When this 
has been squared and 
allowed to dry, cut 

another piece of stock 

for the back. Glue and 

nail this on and you 

will have a flat case as 
indicated. Its inside 

measurements should 

be exactly 3 inches 

wide, 5}3 inches long, 

% of an inch deep. 
Lastly cut out a cover 

to fit over the top 

opening. Trim it, face 

the inside with a piece 

of felt glued on as in- 

dicated, and fasten four 

small screws, one near 

each corner. 

The cells consists of 

fifteen pen cells meas- 

TOP VIEW 
# 222 VOLTS 

uring 1% inches by 

*; of an inch. Note 
their arrangement in 

the case. Commenc- 

ing at top left they lie 

in rows of three for 

Right: Diagram showing the ex 
act dimensions of the "'B'’ bat- 
tery. Notice cell arrangement 
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Converting an old TRF to 

BEFORE: Just an old-fashioned TRF receiver, still too good 
to be thrown away. Watch what we're going to do to if. 

AVE you one of those TRF’s that has seen 

“better days’? Well, here is your chance 

to work it over and produce something really 

worth while. 
In the case at hand, the radio was a small 

four tube tuned radio frequency circuit with 
poor volume, though good 

quality, poor sensitivity and se- 

lectivity. Now we have a revised 

set with excellent quality and 
volume. It will reach out and 

pull in those distant stations and 
even at the high frequency end 

there is a clear, sharp separation 

of all stations—and that is some- 

thing. 

Originally the four tubes used 
were: 1-58, 1-57, 1-47 and 1-80. 

In the new Superheterodyne cir- 

cuit there are: 1-2A7 detector- 

oscillator, 1-58 if. amplifier, 
1-2A6 diode detector, 1-47 power 

amplifier and 1-80 rectifier. Ac- 
tually, you use three of the four 

old tubes and add two dual pur- 

pose tubes, resulting in seven 

tube performance. 

A loop antenna has been added 

as an extra refinement. It has 
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by J. S. Gardner 
a slightly directional effect which is often 
helpful in subduing an undesired powerful 

local station. Besides this, it does away with 

the old type aerial and saves room on the 

chassis for an extra coil which would be 
necessary if this loop antenna were not used. 

The first tube is the 2A7 serving the dual 

purpose of oscillator and first detector. The 

next is the 58 tube in the intermediate fre- 

quency amplifier. The 2A6 has a diode sec- 
tion which is the second detector and from 

which the automatic volume control voltage 

is drawn. The triode section of this tube is 

the resistance coupled first audio frequency 

amplifier. The 47 tube is the power amplifier 

and the 80 tube is used in a conventional 
power supply circuit. 

Now let’s get into the construction. First 

remove the tubes and speaker (if it is fastened 

to the chassis, to prevent damage to the cone). 

Then remove all the old wiring and small 

parts. If you intend to use the old chassis, 
you may leave the larger parts mounted on 

it—such as the power transformer and tuning 

condenser. In this case, a new chassis was 
found to be more practical and made a neater 

looking job. The next thing to do is to plan 

the layout of the chassis so that the larger 

parts line up in the same sequence as appears 

oy < 

Top view of the TRF's chassis before conversion. Thousands of these old “'catne- 
dral"’ sets are still kicking around the countryside. 

Mechanix Illustrated 
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AFTER: With a few additional parts, the old timer is now a modern superheterodyne. 

in the diagram. For example, the 2A7 socket 

comes first, then the first i.f. transformer, the 

58 tube socket, the second i.f. transformer, and 

so on until each part has its proper place. 

It is essential that all wiring be as short as 

physically possible to reduce feedback and 
loss. Incidentally, it might be well to men- 

tion here that the 58 i.f. tube must be shielded, 

so be sure to allow room for the shield in the 

layout. 

Now that each part has its allotted place, 

the chassis must be drilled and punched where 

necessary and these parts securely mounted. 

The speaker and loop should not be mounted 
until the wiring is completed, as they are 

liable to be damaged. 
The wiring is next. Always use rosin'core 

solder and a well tinned iron, since one poorly 

soldered connection can cause a lot of grief 

before it is located and corrected. Make each 

connection as short and direct as possible, 

keeping all grid and plate lead wires away 
from -each other and away from the rest of 

the wiring. With these few things in mind, 

there should be no difficulty in producing a 
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neat, efficient job. The circuit is not tricky, 

and when carefully done, the set works “right 

off the bat.” 

The oscillator coil is mounted to the side of 

the chassis, in the rear, and if there is a tube 
socket near, that tube socket should be wired 

first before fastening the coil in. 

The oscillator has an adjustable inductance 
feature which, when properly set, allows for 

truer tracking with any loop coil you may 

obtain. 

When wiring has been completed, recheck 

carefully to be sure there are no errors. Such 
things as the polarity of the electrolytic con- 

densers must be carefully observed, otherwise 
damage to them and other parts in the set will 

result. 

After the speaker and loop are connected 

and the tubes are inserted, plug in the cord 

and turn the radio on. After the warm up 

period, tune around until you hear a station. 

The following alignment instructions are 

given with the thought in mind that the 

builder may not have any instruments such 

as signal generator or output meter. If you 
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LIST OF ADDITIONAL PARTS NECESSARY anc 

1—7"x9"'22" chassis (Knight 86-656) 1—Output I.f. transformer (Knight 60-531) ac 
I—Loop antenna (Knight 51-041) |—500, ohm volume control and switch — 30-434) 
I—Knight 2A7 tube 2—300 ohm '/2 watt resistor (Knight 1-820) tie 
I—Knight 2A6 tube 1—400 ohm | watt resistor (Knight 1-840) 
I—7 prong socket (Knight 40-207) 1—4,000 ohm '/. watt resistor (Knight 1-820) 
I—6 prong socket (Knight 40-206) 1—5,000 ohm | watt resistor (Knight |-840) 
1—Oscillator coil Meissner No. 14-1026 1—20,000 ohm '% watt resistor (Knight 1-800) 
I1—Padding condenser 400 mmf. (Knight 60-303) 2—50,000 ohm ‘4 watt resistor (Knight 1-800) 
8—.0!1 mfd. condensers (Knight 10-456) 1—75,000 ohm '% watt resistor (Knight 1-800) 
2—.1 mfd. condensers (Knight 10-462) 1—100,000 ohm '/4 watt resistor (Knight 1-800) 
2—.00025 mica condensers (Knight 10-407) 3—250,000 ohm '4 watt resistor (Knight 1-800) 
I—16-12-10-10 mf, filter block (Knight 58-082) 1—500,000 ohm \4 watt resistor (Knight 1-800) 
I—Input i.f. transformer (Knight 60-530) I—2 meg 4 watt resistor (Knight 1-800) 

have, by all means use them, but if you do 

not, with a little patience and work, you can 
still do a very good job. 

When you hear a signal come in, adjust 

the trimmers on the i.f. transformers for max- 

imum volume. Now, tune to a station on the 

low frequency end of the dial. If the dial is 

calibrated, set the dial where the station | ex 

should come in and adjust the padder until 

it does. Now tune in a station on the high 
frequency end and adjust the condenser trim- 

mers so that that part of the scale checks. 

This may have to be repeated several times 
for accurate adjustment. Then check with 

some of the stations in between to see if they 

track properly and come in with a reasonable 

amount of volume. If not, compensations 
may be made by adjusting the inductance of 

the oscillator coil. All necessary alignment tur 
instructions are packed individually with each rig 
coil. Now you are ready to put the chassis it V 

back in the cabinet and call it a job well done. be 

It has been interesting and instructive, and Ps 
the what started out as a “second best” radio now 

“ ” . 

turns out to be a “best. Under-chassis view of conversion, showing superhet wiring. 
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Antenna For 242 Meters 

HE “Pickard” type antenna can be used 

for transmitting or receiving on 242 meters 

and lower. The complete hookup is shown in 
the diagram at the right. The transformer 

should be wound spirally in three coils of 
three turns each to gain greater distributive 
capacity. Use 1l-inch antenna for 14% meters. 

Plug-In Band Changer 

ITH a UHF transmitter, the device be- 
low enables you to switch from 2% to 

14% meters almost instantly. Experiment to 

find the proper B plus connection to tank coil 

and coupling of antenna coil to tank. Remove 

a coil and substitute, adjusting for frequency. 

SCHEMATIC OF PICKARD UHF 
ANTENNA TRANSFORMER 

TO ANT. RODS 

2 [3 

4 

o TO FEEDERS ic) 

THREE SPIRAL WOUND COILS-XYZ 

—  ->—— a" —__ 
2 3 

- 

3 TRANSFORMER 

ANTENNA 1 A. 

cou. --" 

WN SAWED OFF |{_ pa a : 4 S -FAHNSTOCK CLIPS 
OCTAL TUBE ||~* @* ee il 

” BASE || POLYSTYRENE STRIP --FLEXIBLE CONNECTORS 
-- 

_— _--SPREADERS OF 
INSULATING 

--LOW-LOSS || ROD MATERIAL 
OCTAL SLIDING 
SOCKET FERRULE REMOVABLE 

| POLYSTYRENE %s PIN 
STRIP -, 

| TUNING 
| CONDENSER 

Folding Umbrella Antenna 

For Portable Equipment 

FFICIENCY, compactness and 

simplicity of operation are fea- 
tures of the antenna shown at the 

right. Sandpaper the dowel and coat 

it with shellac. The sliding ferrule can 

be made from metal tubing. Make the 

spreaders long enough to fully extend 

the antenna rods. 

FLATTENED END; 
OF OUTRIGGER--~ 

OUTRIGGER -~, 

< -FEEDERS 

ANNTENNA FOLDED 

4 FOR CARRYING 
METAL STRAP 

MAST -~-~ 
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The photo and illustration above show the racket as restring- 
ing job nears completion. Notice how the string is tightened 
and the awl is inserted to anchor. Insert cross-strings last. 

Necessary materials for 
restringing are shown 
above. You need a 
stringer's vise, dowel, 
very sharp knife, 
stringer's pliers, 4 awis, 
about 37 feet of string 
and the racket frame. 
Keeping another racket 
handy while you work 
enables you fo compare 
the job as you go along. 

Right: After the old 
strings have been cut 
and holes burned .out 
uncoll the new gut and 
insert up-and-down 
strings first. Start in 
center holes at top. Use 
the awis to hold the 
string after it has been 
tightened with the dowel. 
Take care not to cut 
the string with an awh 
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The next time you break a string in your 

tennis racket and find that the stringing expert 

has been drafted or is in a defense job, don’t 

lay the bat aside and give up the game. Fix 

it yourself. 
Many tennis players are doing just that 

these days. They save themselves money by 

doing their own work and even earn extra 

cash by restringing the rackets of their friends. 

Learning how is easy, and stringing rackets 

is fun. So if you’ve been wanting to learn the 

business and haven’t known where to begin, 
just come along and we'll do the job step 

by step. 
In stringing a tennis racket, as in any other 

work, your tools must be the first con- 

sideration. Fortunately, their cost is small. 

Strings and equipment can be purchased 

from firms advertising in this and other 

popular magazines. 
Obviously, the racket cannot be strung 

unless it is held in a solid position. Profes- 

sional (as well as 

amateur) stringers 

use a_ special vise 

having clamps for the 

handle and the top 
of the racket. When 

clamped in the vise 

the racket is horizon- 

tal, a position from 

which the work can 

best be done. 

If you have a 

workshop you might 

choose to make your 

own vise. (The au- 

thor’s vise had a pair 
of 2 x 2 inch pieces 

of wood hinged to a 

toc 
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work bench. They were tightened on the 
handle of the racket with a 6-inch bolt. 

For the top he used a C-clamp mounted 

vertically. The contraption worked beau- 

tifully, but he was glad to discard it and 

buy one. Small pieces of old inner tube 

placed where the jaws met the surface of 
the racket protected the varnish.) If the 

racket is assured of being mounted solidly 

you will have no trouble with the home- 

made vise. Otherwise, there will be dan- 

ger of pulling the frame out of shape. For 

those of you who do not choose to make 
your own, it would be advisable to pur- 

chase one for a few dollars. 

Besides the vise you need only a few 

tools to string your first racket. Four or 

five awls are essential. The awls are the 
ice pick-like instruments which are in- 

serted beside the string to hold it tight 

after you have pulled it to the desired 
tension. 

Now add a dowel. This is the rubber- 

covered, wooden rod around which the 

string is wrapped before tightening. Many 

stringers prefer stringer’s pliers (with 

special jaws for holding the string). You 
have to have the [Continued on page 182] 

In the above photo and diagram is shown the correct 
method of cutting string with knife after the aw! hes 
been used to run string under loops at the handle. 

Lower /eft: This simple knot is used in tying the first 
and last cross-strings. Below: Start at top and weave 
cross-strings throug the long ones. Use awis to hold. 
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: to Conducted by Gilbert Paust ie 
Ground Instructor and Lieutenant, Civil Air Patrol me 
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(In line with the p: ‘ight 2 

aviation classes which are be- o1 
ing established in high schools bo 
throughout the country as part sul 
of the war program, MECHANIXx int 
ILLUSTRATED has decided to co- S 
operate in this enterprise by © 
publishing a series of simple us! 
lessons in elementary aeronau- it | 
tics by an authority in the field. for 
These lessons will cover His- R 
tory of Aviation, Aerodynam- a 
ics, Navigation, Meteorology. stc 
Aircraft Engines, Instruments ha 
and Parachutes. They will be of r 
value to the teacher as well as 2 
the student and when com- wi 
pleted should furnish a com- an 
plete text for the preflight még 
course. The author will be glad in 

: “Ra ; to answer your questions on 
Man's first step in learning to fly was to try to imitate the bird. He made al! kirds th a ages ) pa 

of strange flapping-wing devices but they failed. Above: Besnier's glider of 1678 ese pages. co! 

Lesson |— 
un 

How We Learned To Fly lis 

mi 
VIATION is a modern un 
science, but man’s de- wi 

sire to fly is by no means a of 
modern idea. Since pre- ws 
historic times man _ has he 
envied the bird in its flight, by 
and has wished that he, too, we 

could soar and glide and 
swoop with equal speed and lis 
ease. He fashioned all sorts pli 
of queer kites and gliders dis 

a sinantbbateheanamaabeataens 
Above sketch is one of Henson s | 
“Ariel or steam carriage of Spt 
1842. The machine was designed 
but not built. It was a steam- 
driven plane, complete with cab — 

l¢ 

. 

At the right is shown a drawing 
of the first model airplane pow- 
ered with an elastic motor. It was 
made by Penand in 1874. Notice Or 
how it resembles present models cal 
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and threw himself to destruction from the 
tops of mountains in trying to master the 
principles of flight. The early pioneer failed 
to fly and invariably met a tragic end, but 

it was he who made it possible for you and 
me to fly today. 

Ancient mythology indicates the early in- 

terest in aviation. It tells us of Daedalus, a 

Greek sculptor, who made a pair of wings 
for his son, Icarus, who fastened them to his 
body with wax. Because he flew too near the 

sun, the heat melted the wax and he plunged 
into the sea, which still carries his name, “The 

Sea of Icarus.” Simon, a Roman magician, 

used to cruise about in a flying chariot. When 
it failed him one day, he attempted to make a 
forced landing but “cracked-up” in the 
Roman forum. There are many more such 
stories which make interesting reading but 

have no real place in modern aviation. 

The real development of aviation started 
with Leonardo da Vinci, that versatile artist 

and scientist of the fifteenth century, who 
made numerous studies of the actions of birds 

in flight and designed a helicopter and also a 
parachute, although there is no proof that he 
completed his inventions with success. 

Not much of real value was accomplished 
until 1810 when Sir George Cayley, an Eng- 

lish: scientist, developed the theory that power 
must be used to force the air against the 

under-surface of a wing in order to lift the 

wing upward. This is, in fact, the principle 

of the modern propeller which pulls itself for- 
ward by pushing the air backward. In 1843 
he built a plane which had two “props” turned 
by a steam engine, but it could not support his 
weight. 

In 1848 John Stringfellow, another Eng- 
lishman, constructed a model which accom- 
plished the first power-driven flight for a 
distance of more than 100 feet. 

In Germany, Otto and Gustav Lilienthal 
spent many years building and studying 

HISTORY OF FLIGHT 

1500—Leonardo da Vinci makes plans for heli- 
copter and parachute. 

1678—Besnier flies a glider across a river. 
1794—Observation balloons are used by French. 
1797—Garnerin makes successful parachute drop. 
1842—Henson designs the Ariel’ steam carriage. 
1848—Stringfellow makes first power-driven, 

heavier-than-air model. 
1866—British Aeronautical Society is founded. 
1866—Wenham suggests the biplane. 
1874—Penaud uses elastic power for models. 
1891—Lilienthal constructs first man-carrying 

glider. 
1893—Professor Montgomery studies action of 

air on cambered wing. 
1896—Professor Langley'’s steam-driven model 

flies two-thirds of a mile. 
1900—Wright brothers begin gliding work. 
190!1—The British Aero Club is founded. 
1903—The Wright brothers on Dec. 17 make the 

first flight. 
1907—The British War Office refuses to consider 

the Wright plane. 
1908—Wilbur Wright flies 77 miles. 
1909—Bleriot flys across English Channel. 
1910—Graham-White reaches 60 m. p. h. 
1911—An American pilot lands on the deck of 

the U. S. cruiser, "Pennsylvania." 
1911—Air mail is flown between London and 

Windsor. 
1911—The British Air Battalion is formed. 
1912—Royal Air Corps is founded. 
1914—Vickers "“Gun-bus" fights the first air 

battle over Great Britain on Christmas. 
1915—1918—Brilliant exploits of army pilots. 
1920—Handley-Page biplane reaches 14,000 ft. 
1924—U. S. Army airmen fly around the world. 
1925—Doolittle flies 233 m. p. h. 
1926—Byrd flies to the North Pole. 
1927—Lindbergh flies from New York to Paris. 
1929—Byrd flies over the South Pole. 
1930—Hawks, Turner and Doolittle establish 

speed records. 
1931—Post and Gatty circle the globe—15,474 

miles in 8 days, 15 hours and 5! minutes. 
1933—Wiley Post flies around the world. 
1935—Amelia Earhart solos from Hawaii to U. S. 
1938—Civil Aeronautics Act creates Civil Aero- 

nautics Authority to control civilian flying. 

Orville Wright made the first successful flight in a powered heavier-than-aircraft on December 17, 1903. The plane, which he 
called the “Wright Flier,"’ is shown above. The first flight lasted for 12 seconds, covering 540 feet at a [2-foot altitude. 
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HOW MANY OF THESE SYMBOLS DO YOU RECOGNIZE? They ere used in dia- 
grams of electrical circuits. If you know ten of the fifteen, you pass with 70%. 

Answers on page |76. 

im i) 

MI Shop Scrapbook 

Information Sheet 

1. Headstock. Supports spindle, must 
be rigid for accuracy. 2. Headstock 
spindle. Supports and turns work holder 
chuck, etc. 3. Countershaft. Transmits 
motor power to spindle, gives varied 
speeds. 4. Back Gears (inside). Reduce 
spindle speed, add much power. 5. Tool 
post. Holds cutter bit as it cuts metal. 
(Bit not shown.) 6. Compound rest. 
Shifts tool around to desired angle to 
work. 7. Carriage (saddle) carries cutter 
and rest as it slides on bed. 8. Tailstock. 
Provides bearing for end of work. Can be 
moved. 9%. Lathe bed. Top part called 
“ways."' Track for carriage, tailstock. 
10. Change gear train. Gives smooth cut 
or variety of threads. |!. Reverse mech- 
anism. Changes direction of carriage 
travel. 12. Carriage apron. Contains au- 
tomatic carriage moving mechanism. 
13. Threading dial. Tells when to pull 
lever to put cutter in thread groove. |4. 
Carriage rack. For hand-feeding of car- 
riage. 15. Lead screw. Turned by gear 
train so as to move carriage along at 
proper speed to cut various threads or 
make smooth cut. Photoshows Atlas lathe 

Back-Geared 

Screw-Cutting 

Lathe 

gliders. From 1891 to 1896 

they performed more than 

2,000 successful gliding flights 
until the death of Otto in a 
“crack-up.” 

In America, Samuel Pier- 
pont Langley started his ex- 
periments in 1891. A few 

years later he completed a 

17-foot steam-driven model 

which flew across the Potomac 

River. In 1903, after being 
granted $50,000 by Congress 
to continue his experiments, 

he was ready to test his full- 

sized plane. It was mounted 

on a houseboat and was to be 

catapulted from the deck out 
over the surface of the 

Potomac. After two unsuc- 
cessful attempts, the govern- 
ment’s financial support was 

withdrawn and Langley had 

to discontinue his research. 

In 1914 his plane was altered 

slightly by the Curtis Co. and 

flew successfully, although he 
was not alive to see his dream 
realized. 

It remained for the Wright 

Brothers to reach the goal 

toward which mankind had 

been striving through the 

ages. Orville and Wilbur 

Wright first became interested 

in aviation when one day their 

father bought them a small 
flying model. As boys they 

built kites and models of their 

own. In 1900 they built and 

flew [Continued on page 164] 
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| Color Filters For A Microscope 
[Continued from page 126] 

the microscope mirror. Sometimes you will use 
two or three filters together, hence the need for 

several slots. Professional type microscopes gen- 

erally have filter rings beneath the substage con- 
denser and iris diaphragm assemblies, into which 

color disks may be placed. 
As for the colors most useful in microscopy, 

you will find immediate use for green, red, and 

blue filters (such as the Wratten A, B, and C5). 
Various other colors, such as light yellow, may 
be added to the filter collection from time to 
time. A good method is to try every kind of 
colored transparent material you can find, and 

observe how it behaves. Besides color filters, you 
should have a piece of ground glass to use when 
you want to diffuse and somewhat subdue the 
light entering the microscope. And if you can get 
them, a pair of polarizing filters should be in your 
collection. Such filters have been sold for use 
over camera lenses; and sheet polarizing material 

that can be bound between glass is on the 
market. 

There are several reasons why color filters are 
used with a microscope. Filters improve lens per- 
formance. The eyepiece and objective lenses of 
low-cost amateur microscopes are not very highly 
corrected. They show color fringes, lack critical 
definition, and otherwise rank quite a bit below 
the lenses of costly professional models. By means 
of color filters, all kinds of microscope lenses, even 
the best, can be made to perform better. Micro- 

scope lenses generally are corrected for a color 
to which the human eye is most sensitive, which is 
a shade of green. Therefore if you use a green 

filter to exclude light of other colors, the lenses 
almost always will form sharper images. This may 
not be as apparent to the eye as it is to a photo- 

graphic film when the microscope is used for 
making photomicrographs. The Wratten B filter 
is excellent for general use. When maximum 

sharpness is desired, especially when making 
photographic records, two filters, a blue and 
yellow (such as the Wratten G and H filters) may 
be used together to restrict transmitted light to 
a very narrow band of wave lengths in the green 
part of the spectrum. I/lumination should be con- 
siderable, so the filters will pass enough light to 
be useful. 

Filters also control contrast in colored speci- 
mens. Most of the things on which the magic eye 
of the microscope is turned show various colors. 

If the specimen is not naturally colored or its 
coloring is inadequate, it may be stained with 
various dyes. Staining is common with biological 

material such as plant and animal tissues, and is 
used to differentiate details of structure. Bacteria 
are stained to make them visible. You can use 
iodine tincture, mercurochrome, and similar 

common stains for coloring specimens. Try treat- 
ing thin plant tissue such as the membrane from 
a piece of raw onion or from a bean cotyledon 
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with dilute tincture of iodine. Leave the tissue 
in the iodine for a minute or more, rinse well, 

and sandwich it between a slide and cover glass. 
Suppose you are studying a bit of tissue 

stained so the cell nuclei are blue and other 
parts red. If you are using white light, the colors 
appear normal. Put a red filter in the microscope 
light beam, and the blue nuclei become darker 
and more prominent while the rest of the tissue 
pales almost into invisibility. Now switch to a 
blue filter, and the nuclei become dim while the 
red-stained parts become darker and more prom- 
inent. You may be able to see more detail in 
the red parts when a red filter is used, and in 
the blue parts when a blue filter is in position. 

This illustrates a basic purpose of filters. A filter 
increases contrast and subdues detail in the colors 
it absorbs. It decreases contrast and increases de- 
tail in the color it transmits. The best way of 
determining how filters will work with a particu- 
lar subject is to try several of them. 
Some filters absorb heat. Special heat- 

absorbing glass is used to protect valuable micro- 
scope slides that are being illuminated by a 
powerful lamp. 
When a microscope is used with artificial light 

from an incandescent lamp and it is desired to 
see colors in their natural values, a blue filter 

is used to impart daylight quality to the light. 
Use of filters in photomicrography has been 

covered in part already. A green filter enables 
lenses to produce sharper images, and should 
be used with achromatic lenses or non-corrected 
lenses whenever possible. A yellow filter such as 
a Wratten K2 will enable a specimen to be 

photographed, on panchromatic film, just about 
as it appears to the eye. Red, blue, yellow, and 
other colored filters are used to control contrast, 
and the best way of determining their effect is 
by visual check. 
A pair of polarizing filters consisting of sheet 

polarizing material alone or between protective 
glass will open an entirely new world of color. 
Various chemical crystals, such as magnesium 
sulphate (Epsom salts), copper sulphate, and 
potassium chlorate, may, in thin layers on a slide, 

be almost invisible in white light; but in polar- 
ized light will show colors too gorgeous to be 
described. Sections of rock and other minerals 
show similar coloration. Starch grains exhibit 
peculiar crosses in polarized light. One of the 
polarizing filters is placed between the light source 
and microscope stage, and is called the polarizer. 
The other polarizing filter is placed either directly 
above, inside, or directly below the eyepiece in 
such a way that it can be rotated or will turn 
when the eyepiece is rotated. This filter is called 
the analyzer, and it is rotated to vary the color- 
ation, to darken the field of view, etc. 

Note: Nomes and addresses of places where you may buy 
the materials mentioned in this article will be furnished upon 
request. Please send self-oddressed envelope and 3c stamp. 
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Squared drawing above gives shape of 
parts. Upper right sketch shows completed 
wagon, and assembly pull-apart sketch at 
right indicates relationship of wagon parts 

by R. L. Fairall 

NDOOR plywood and a few small scraps of 

hardwood stock are all that are necessary 

to build this little pedal cart. Metal is re- 

duced to a minimum in its construction, 
amounting only to a few nails and bolts, and 
four cotter pins. 

A rear compartment carries toys or dolls, 

affording the youngster a great deal of pleas- 
ure. The wheels may easily be jigsawed from 

the hardwood stock used for the frame. This 
part of the pedal wagon is also jigsawed. 

If assembled according to the dimensions 
given in the drawings, the wagon will have 
ample strength and ruggedness for use by a 

small child. It is essential, however. that the 
wooden bearings of the wheels and steering 

pivot be well lubricated to operate smoothly. 
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“\LYING MANUAL No. 9, the Civil Air 

Patrol issue, is now on the newsstands! 

Indispensable to everyone interested in 

aviation, this specially-prepared edition of 
FLYING MANUAL explains how every loyal 
American can help his country to win the 

battle for freedom! Articles written by ex- 
perts in the Civil Air Patrol, and in all phases 

of aviation, are included in this remarkable 

new issue, and are designed to start every 
patriotic and air-minded American on his way 

to a complete and thorough knowledge of 
fiving. 

Power for America 
The Civil Air Patrol issue of FLYING 

MANUAL is one you just can’t afford to miss. 
Among the subjects covered are: “Dead 

Reckoning,” “Aerial Communication,” “Pro- 

tective Concealment” (Camouflage), “Pilot- 
ing,” “Instrument Reading,” “Meteorology” 

and “Computer Operation”’—together with 

complete information on Civil Air Patrol 

membership qualifications, uniforms and 
duties! 

In addition, FLYING MANUAL No. 9, also 
contains thrilling articles by such outstanding 

authorities as Major Alexander P. De Se- 

versky, Willy Ley and Lieuten- 

ant John L. Scherer, together 

with interviews with leading 

figures in American aviation, 

including Igor Sikorsky and E 

Burke Wilford! 

Model airplane builders will 

also find a wealth of informa- 

tion on how they can help 

America by putting their skill 
to work for the Army. And 

in the same vein, glider en- 

thusiasts will enjoy the ar- 

ticles describing the newest 

military gliders, and their use 

by the Army. 
Helicopters, rockets, planes of 

the future, new lightweight al- 
loys as strong as steel, and in- 

credible new developments in 

air warfare, complete the sub- 
jects covered in this beauti- 

fully-illustrated, 146-page 
book. Get your new FLYING 
MANUAL today! 50 cents at 

your newsstand, or simply fill 
out the coupon below. 

CUT OUT AND MAIL TODAY! 
Pe e®eeeeeeeeeeeeee eee eeeeeeeeee229, 
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8 Fawcett Publications, Inc. MI-2 8 
§ Greenwich, Conn. 7 
@ Please send me postpaid, a copy of FLYING MANUAL No. 9. § 
§ Enclosed find 50 cents in check, money order, or stamps (Please g 
§ “rap all coins before placing in envelopes. ) t 
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Your Wartime Car ¢ 5° 
# you have a problem with your car, ask Mr. 
Russell. Just send a stamped, self-addressed = T éZ! 

envelope for a personal reply. ay , 
Don't race the engine when you suspect dirt 

. . — in the needle valve of the carburetor float cham- 
Is it economical to maintain a constant speed ber. A more effective and less wasteful plan 

in hill country? J. N. N. is to disconnect the fuel line where it enters the 
No. Get up speed when approaching a hill. carburetor and force air into the valve with a 

Remember the power of your motor lies in bicycle pump. Don't use compressed ait from 
its speed. Always start downhill slowly. a filling station pump. It is likely to have mois- 

ture in it. 

* 
Camber and caster are correct on my car, yet the front tires wear cupped 

Spindles are not bent. I'm careful about inflation. S. T. H. 

See if the tie-rod sockets are loose. They are a very frequent cause 
of cupping. 

When taking an intake vacuum reading of the engine the 

gauge needle shows a fast vibration between 15 and 18. What 

does this mean? C. W. L. 

Valve guides are loose. But make sure the gauge is tightly 

attached to the intake manifold, otherwise the reading will 

be meaningless. 

> 
Will you please explain how to remove the snap rings of the 

universal joints on my car? R. E. B. 
Hold the joint in @ vise, and use hammer and punch fo drive 

out the rings. 

My breaker points do not last long. They are good 

quality points. No oil is getting on them. N. L. 

Voltage is excessive. Check for a loose connection, 

faulty voltage regulator or rusty battery terminals. 

Is it necessary to remove the ridge at the top of each cylinder wher 
installing new rings? » 

Yes. Unless the ridge is removed the top ring may be broken. 

Is it ever advisable to have the generator charging rate 

changed? The circuit is equipped with a regulator. H. M. D 

The charging rate should be lowered where the car is 
given an overdose of daytime driving. 

> 
1 am obliged to use last year’s anti-freeze again this winter. 

is it necessary to add rust inhibitor which the anti-freeze origi- 
aally had in it? R. S. F. 

Yes, the original rust inhibitor has lost its effectiveness. 

What would cause breakage of the lower portion 
of the insulator of spark plugs? R. C. Jr. 

They may not be cool enough plugs, or water may 

be leaking into the cylinders, or the engine may be 
overheating. 

156 

IT 
sent 

cho 

the 

joy 
] 

tribi 
fact 

the 
DO 
enjo 

] 
ours 

mear 
F 

duct 

use, 

item: 

preci 

Al 
sible 
we he 

JOH! 
Ji 

—— 



ped 

cause 

» the 

Vhat 

htly 

will 

wher 

rate 

i. D 

ar is 

Today, our entire efforts are devoted 

to the production of military model 

Harley-Davidsons — motorcycles that 

stand up under the grueling punish- 

| BUY WAR BONDS | ment of war. Tomorrow, when days of 
) s 

NO wi peace return, we will be producing the 

ey can become || | best Harley-Davidsons that money can 
@ Harley-Davidson 
anne olin Victory buy — rugged, dependable motor- 

cycles for business, police and sport. is wonl 

HARLEY-DAVIDSON MOTOR COMPANY 

Department MI i MILWAUKEE, WISCONSIN 

Study This Ficlare ae 
IT REPRESENTS FREEDOM. It repre- 
sents our liberty to do those things we 
choose to do—to buy, with our earnings, 

the comforts that a peal to us—and to en- 

joy them as we will. 

MOTORCYCLES Mm 
i cl. 

i ee 

It represents the American way of dis- 
tributing fine things with equ: ality. The 
factory watchman, the mill supe rintendent, 
the millionaire yachtsman— all mz ay and 
DO drive the same model Sea-Horse. All 
enjoy the same perfection of performance. 

It represents the things which will be 
ours again when the war is won. In the 

meantime there is work for us to do. 

For our part we have stopped the 

duction of outboard motors for civilian 
use. We are working 100% on certain war 
items for which our experience in building 

precision products has fitted us. 

All to the end of winning the earliest pos- 

sible victory—so we can get back to those things JOHNSON SEAHORSES 
we hold dear— including golden hours on the water. 

JOHNSON MOTORS «+ WAUKEGAN, ILLINOIS PE ? aie 
Johnson Motors of Canada, Peterboro, Canada for ability 
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Portable Air Pressure Tank 
The compressor puts 100 pounds in the tank, 

and then you carry the tank where it's needed. 

HE convenience of having air pressure 

handy in the home garage or shop is 

appreciated, but when the tank is made port- 
able so it can be filled with air, disconnected 

and carried about to meet special conditions, 

it is doubly useful. It may be that one has a 

flat tire down the street or it is necessary to 
travel some distance to the job where a 
limited supply of high pressure air is required. 
It might be impractical to carry around the 
entire compressor unit because of its weight 

and bulk, but the tan!: is a comnaratively light 

object to move, and the one illustrated is ca- 

pable of inflating any average sized tire from 

a flat condition to standard pressure or in- 
creasing the pressure in-several tires which 

may be down somewhat, with one 100 pound 
application of the compressor. 

In the photo, a view of the complete outfit is 

shown. The compressor is one salvaged from 
an old refrigerator. It was dismantled and 

cleaned out thoroughly with gasoline or 
earbon-tetrachloride. The in these 

compressors are usually composed of thin 

steel disks which bear on ground seats, one 

being located on top of the piston and one in 
the head. If it is found that circular grooves 
have been worn in the disks from long con- 

tact with the seats and new valves are not at 

hand, they can be turned over to form a new 
surface quite easily. The rings should be 

tight to give good compression. While it is 

advisable to install new ones if needed, it is 

valves 

Photo at top of page shows one very handy use of 
the portable air 
You carry the tank by the valve pipe as shown at 
the left. The complete job is shown below. Motor 
and compressor were salvaged from refrigerator. 

possible to greatly improve performance by 
cutting up narrow strips of thin clock spring, 

bending them with the pliers to form a wavy 

surface and placing the strips back of the 
rings to act as ring expanders. When re- 

assembled the compressor base should have 

about a pint of light oil poured in for lubrica- 

tion. Do not put in too much so as to avoid 
the possibility of getting oil in the air supply. 

The motor was also taken from a re- 

frigerator and is of the capacitor type and 

flats. pressure tank—inflating 
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Portable Air Pressure Tank 

one-sixth horse power, although any type motor 
would do as well. Both compressor and motor are 

bolted to a wooden base board made as shown, 

from a piece of two-inch plank and two cleats. 
Handles for easy carrying were formed from one 

quarter inch gas pipe, flattened at the ends and 
screwed to the base. 
Connection from the compressor to the tank is 

made with a short length of high pressure hose, 
with coupling union joints at each end. Connec- 

tion to the compressor is made at the top side of 

the head which is the usual outlet port and the 
air is taken in the suction port at the opposite side. 
The tank was picked up in a building wrecking 

yard for two dollars and is one that is commonly 
used with a hot water heating system as an 
attic expansion tank. Select a perfectly sound 
tank which should be tested for leaks with air 
pressure under water. All openings in the tank 
should be plugged except those required as shown 
in the photograph. While not included in this 
outfit, it would be a good idea to install a safety 
valve in one of the openings to limit the pressure 
to 125 pounds. As a working pressure, however, 
it would be advisable to pump in not more than 
100 pounds as a safety precaution. In the top 
opening, a valve is fitted with another short length 
of pressure hose and on its end a standard air 
chuck is fitted. The gage is of 200 pound capacity 
and was bought second hand for a dollar and a 
half. 
About 75 pounds pressure was attained in about 

eight minutes. In the running position, the com- 

pressor outlet valve should be open, the valve 
at the lower side of tank open and the valve on 
top of the tank closed. 
When 100 pounds has been reached on the gage, 

the motor is stopped and the lower tank valve 
closed. The hose connections can then be loosened 
and the tank moved about anywhere as desired. 

Illustrating a case of a flat tire in the yard, the 

top photo shows how the tank is carried out to 
the car, the top valve opened when the air 
chuck is applied to the valve stem in the usual 
manner. It will take but a few minutes to bring 
the pressure up to the normal value. In the case 
of extra large tires or where higher pressures are 
required than usual, the air can be allowed to go 
out of the tank as far as it will go and then it is 
taken back to the compressor for another filling, 
after which a second application to the tire is 
given. 

The building of the outfit is simple and the 

details should be apparent in the photographs. 

Propeller-driven motor sleds used in the Finnish 
army had speeds up to 100 miles an hour. 

In Northern Sweden, mining operations have re- 

cently discovered 50 minerals new in that coun- 
try’s industrial development. 
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..- and what about making 
files last longer? 

Cars—tires—tools—implements— machines .. . 
more and more insistently comes the warning note 
to make them last longer. Neither file-using 
manpower nor the high-grade steel required in the 
manufacture of files should be wasted through file 
misuse or abuse. 

It is the patriotic duty of every file-using me- 
chanic, farmer, repairman to get the most out of 
every file. Nicholson has a book which can aid in 
doing precisely that. It’s called “‘A FILE For EVERY 
PuRPOSE’’—and it’s free. Twenty-five interesting, 
profusely illustrated pages about files—their many 
kinds, proper use, proper care and how to select 
The right file for the job. 

And when buying files, remember: No files in 
all the world can yield a greater number of efficient 
strokes per file or per dollar than the brands which 
carry the sweeping guarantee of Twelve perfect 
files in every dozen—NICHOLSON and BLACK 
DIAMOND. At hardware and mill-supply houses. 

NICHOLSON FILE CO., 49 ACORN STREET 

Providence, R. 1., U. S. A. 

(Also Canadian Plant, Port Hope, Ont.) 

NICHOLSON 
FILES ForEveRY <X°LS, 

PURPOSE 20.S.A.% 
MADE IN U.S.A. 
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Folding 

‘Wall Table 
HIS wall table can be designed to fit a 

corner of any room and is particularly 

useful in the bedroom or bathroom. When 

not in use it folds down against the wall, en- 

tirely out of the way. A similar table but 
made in a half-circle or half-oval style is 

suitable for attaching anywhere on the wall. 

The top of the table illustrated was cut from 
black pressed Masonite and the supporting 
bracket to which it is hinged is a length of 

pine, which was later given a black finish. To 

support the top in a horizontal position an 
arm is cut and hinged to fit an opening in the 
bracket. The hinge should be quite sturdy. 

Smaller hinges, screwed to the bracket, are 
riveted to the top for neatness. The bracket 

was screwed to the wall in the installation 
shown, but by fitting it with heavy “pins,” 
of the type used in pin-up lamps, it may be 

quickly attached to a wall with a minimum of 
trouble and easily shifted to a new position if 
desired. Two or three of these little tables 

can be made in a jiffy and will prove most 

handy, particularly around small apartments 
where space to put things is always at a 
premium. If the Masonite specified is unob- 

tainable, any composition board or thin ply- 
wood may be substituted—Ken Murray. 

Below: Sketch gives details and dimensions of the table. Both 
types of top are indicated; quarter-round for corners and half- 
round for straight wall space. Right: Riveting hinges to top 
gives a neater appearance than would be possible with screws. 

In the bedroom, table supports clock, ash tray and other 
articles. It folds out of the way when not in use. Below: Sup- 
porting arm is pulled from bracket to hold top in horizontal 

position. 

FITS ANYWHERE 

” 
HALF-ROUND TOP ~ 

160 

fo 
fa 

in 



other 
up- 

izontal 

i 

Popular Patents 

A closed fender which readily makes an auto- 
mobile wheel accessible for tire change and anti- 
skid chain mounting 

is the object of a 

patent toJules Halten- 

berger of Ann Arbor, 

Mich. The fender can 
be swung upwardly 
on a rear hinge to 

permit access to the 
wheel. A lock mech- 
anism is used to main- 
tain the fender in the 
usual position. (No. 

2,277,488.) 

FENDER 

Lubricating Oil For Extra Heavy Pressure 

How to produce non-corrosive lubricating oils 
for use where pressures*between the bearing sur- 
faces rise to more than five tons to the square 
inch, is told by Carl F. Prutton of East Cleveland, 

Ohio, in U. S. patent 2,298,636 awarded him. The 
rights have been assigned to the Lubri-Zol Cor- 
poration of Cleveland. 

High pressure lubricants are usually corrosive, 
the inventor states, in fact depend on chemical 
action between the oil and metal to prevent seizure 
and scoring of the bearing surfaces. But he has 

found that certain halogen carbon compounds, 

particularly chlorinated compounds, inhibit this 

corrosive action without destroying the high pres- 
sure qualities of the lubricant. The action seems 
to be to form a protective film on the metal which 

prevents electrolytic action to which the corro- 

sion is due. 
His new “inhibitors” can be used to make new 

high pressure oils or to improve existing ones. 

New Glass-To-Metal Seal 

The problem of making a vacuum-tight seal 
between metal and glass, such as for the lead-in 

wires of an electron tube, received a new solution 
in the invention of George Robert Shaw of Verona, 

N. J., who is the recipient of U.S. patent 2,298,974. 
He has assigned the rights to the Radio Corpora- 

tion of America. 
The new method permits use of a metal having 

a very different heat expansion from that of the 

glass. All previous methods have sought to find 
a metal having the same expansion, platinum, 
nickel-steel, or to develop a glass that would 
have the same expansion as the metal. 
The inventor impregnates or coats the metal 

with gas producing substance. When heated in 
the sealing process, the gas is generated and fills 
the glass near the surface with bubbles. This 
forms a sort of cushion between the metal and 
the more solid glass beyond. 

You bet they have! The red-blooded riders of these 
great motorcycles are getting action and adventure 

on every fighting front ... roaring off on Ranger 

raids, scouting, convoying troops, doing courier 

duty and other jobs where Indian’s dependable 

power and strength and guts are vital to success. 

These men will be satisfied with nothing less 

than Indians to ride when this war’s over; and they, 

and you, will get them... the greatest motorcycles 

Indian has ever built. 

Because every Indian is a fighting Indian today. 
there are no new machines available. But maybe 

your local Indian dealer has some good recondi 
tioned buys. See him today . . . and, if you’re a rider 

already, see him regularly to help keep your pres 

ent motorcycle in A-1 shape. 

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS 

BUY WAR BONDS NOW 

* * TO BUY AN INDIAN LATER x & 
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Knitting Basket On Legs 
[Continuea f-om page 109] 

porch in fine weather, or from room to room in- 

doors, always with her work in it. 
The basket itself cost nothing as it is a fruit 

basket from the grocery store. These sturdy, well- 
made baskets are used to transport small apples, 
plums, etc., and the grocer usually discards them 

when they have served their purpose. Baskets 
with wooden bottoms should not be used as they 
are not strong. A woven basket is the thing. It may 
be covered and lined with gay cretonne which has 

the two-fold advantage of being decorative as 
well as protecting the yarn of the work from 
catching in the roughness of the basket. 
The legs are pieces of broomstick, and the block 

in which the legs are set is scrap lumber. 

The easiest way to make the stool is first to cut 
a hexagonal block and bore three holes in it for 

the legs. To be sure all three holes are bored at 

the same angle, bend a piece of stiff wire to the 
angle desired, tack it to the wood, and keep the 

bit parallel to it while boring. Move the wire from 

ace to hole as you work, and all three legs will 

be set-at the same angle. At any rate, if there is 
a discrepancy, it will be too slight to be of 

importance. A hexagonal block is suggested in- 

stead of a circular one as it is easier to make, 
easier to handle, and can be set more easily in a 
vise. 

After the holes are bored, glue in the legs, 
first making a saw-cut in each leg to receive a 

hardwood wedge. The wedge spreads the saw-cut 

slightly and makes a tight fit. The leg should be 

turned so that the saw-cut is at right angles to 

the direction of the grain in the hexagonal block. 

This is a precaution against splitting the block. 
The wedges are left in until the glue is dry and 

then the ends of the legs are cut off flush with the 

surface of the block. The basket is secured to the 
stool by means of a second hexagon inside the 

basket, both hexagons being either bolted or 

screwed together. 

Painting the legs and block completes the job. 

Fireless Cooker 

[Continued from page 133] 

and the child’s shovei for a toial cost of 25 cents. 
Home again she poured sawdust into the larger 

can, tamping it down with a piece of lumber (a 

2x4 sawed squarely at the end) until there were 

342 inches of packed sawdust in the bottom of can. 
The smaller can was placed inside the larger, 
as near center as possible. Placing the lid on 

the smaller can to keep out the sawdust, she con- 
tinued pouring and pounding until the packed 
sawdust was within % inch of the top of the 
center can. With the help of her husband she cut 
a round hole in center of the plywood so that it 
would just fit around the top edge of the smaller 
ean. Then it was shaped into a circle and pressed 
firmly down inside of the larger can, forming a 

snug covering for the sawdust. She covered the 

sofa pillow with a soft but sturdy piece of old 
drapery, folded the blanket into a square, and 
her fireless cooker was complete except for paint- 
ing and decorating. The outside can was brown 
with rust. Using coarse sandpaper she removed 

the rust and then applied two coats of white 
paint and one of enamel, being sure that one coat 
was perfectly dry before applying the next. The 
funny little fat cook, grinning at you from its 
side, was applied with a decal transfer. Her 
cooker fits nicely underneath her electric range, 
hence requires no extra room. It remains there 

whether filled or empty. 
The vessels to fit inside the cooker may be 

purchased at any ten cent store if you don’t 
happen to have them on hand already. The 
cheapest ones are all right. Since the heat is 
evenly distributed, and there is no danger of food 

sticking, high priced utensils would be an extrav- 
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agance. She used a couple of light aluminum 

vessels from her kitchen. On one the handle was 

too large. It was removed and a handle from an 

ordinary gallon syrup pail was substituted. They 

must have bucket-type handles that are little 

larger than the vessel itself. 

The inside can is the actual cooker and must 

be clean and free from rust. The sawdust acts as 

insulation, while the piece of iron is the heating 

element, and must be hot enough to do the work. 

The asbestos sheet furnishes a floor upon which 
the vessels may rest, and keeps them from coming 
in direct contact with the hot iron. The small 
shovel is for handling the hot iron. The pillow, 

tucked snugly down inside the outer can after 
your cooker lid has been adjusted, and the blanket 

thrown over the top, keep the heat inside your 
cooker. 

Her friend and co-worker, upon seeing hers in 

operation, wanted one, so together they made 

another. Since she did not want to use hers for 

canning, it was made smaller. This time they did 

not have a ready-made lid, so took a piece of 
2”x12”x12” lumber to a cabinet maker and he 

sawed it round, beveling the edges to fit the in- 

side can. A 5-cent knob was attached to its center. 

This cover serves equally as well as the aluminum 
one. 
Now suppose for dinner you plan a roast, three 

vezetables and hot coffee. This is what you do 
before you start to work. Turn on your hottest 
burner and put the iron on it. Set your cooker on 
the floor near the stove, with lid, pillow, blankct 
and shovel within each reach. Brown your roast 
on both sides, leaving it to heat slowly. Prepare 
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Fireless Cooker 

vegetables in the usual way. Set on to heat with 

very little water. Two or more vegetables such as 
c2rrois, turnips, potatoes, etc., may be placed in 

same ketile. You will find, on serving, that each 

has retained its individual flavor. Make your 
coffee and pour it into a rather flat fruit jar or 

bottle, keeping it warm. By this time your iron 

should be very hot. Wi-h the child’s shovel lift it 
carefully and lay it in the bottom of the cooker. 
Put the asbestos sheet on top of the iron, the 

vesse.s on top of this, and the coffee jar in last. 

Set the lid in place, press the pillow down around 

it, toss the blanket over all and slide the cooker 
back under the range or in a corner and forget it 

until time to serve your dinner 

When you get home from work, tired and 

hungry, all you have to do is lift the lid and take 

out your dinner which will be steaming hot and 

tempting with the roast done to a turn 

If there’s not much room in the cooker, vege- 

tables such as potatoes, carrots, or any root vege- 

table, may be pre-heated and laid either on top 

of or around the vessels. Potatoes cooked with 
their skins on, are delicious prepared this way. 
You may also use this cooker for canning. In 

fact its maker has canned over fifty quarts of fruit 
and vegetables in it with success, They include 

mixed vegetables, apricots, tomatoes, green beans 

and peas. For canning, bring fruit or vetetzbles 

to a boii in an open kettle. Fill the sterilized jars 

quickly, seal tightly, and set on top of the asbes- 

tos just as you did your dinner, covering in the 

same manner. Leave them in the cooker not less 
than twelve hours. 

These instructions may sound involved, but it is 
really very simple to learn to use the fireless 

cooker, and you may discover many other uses 

for it that will save you time and money. 

The whole secret in either canning or cooking 

is to get everything in your cooker and covered 

tightly while it is still sizzling hot. Do not use 

more water than you need, for all the water that 
you put in will remain there. 

AMERICA IN 1950 

IF THE AXIS WINS... 
... you'll have to find a home in 

the Japanese rice swamps, in the 
African desert or in the frozen North. 
For America, with its boundless op- 
portunities, will be peopled by the 
Axis—that’s what they’re fighting for! 

IF AMERICA WINS... 
. . you'll be free to live where 

you want, to go wherever opportunity 
beckons—for that’s what we're fight- 
ing for! And the best way to carry 
on that fight is by purchasing more 
and more of those War Bonds. 
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REPAIR ANY MAKE CAR 
.-- Handle EVERY Job on Every Model, 

Every Make of Car, 1935, Through 1942 

QUICKER and EASIER! 
MoToR’s Factory Shop Manual 
Helps You Handle More Work eS 

— Save Repair Time Make 
More Money! 

The ONE book you need today 
to keep America’s cars rolling, 
for vital business or emergency 
services! Nearly 200,000 quick- 
indexed ‘‘how-to-do-it’’ service 
and repair facts, tune-up data, 
specification tables, etc. All 
written in easy-to- understand 
language. And illustrated with 
over 900 cut-away phovos, draw- Explains Every Repair Job 
ings, diagrams. Compiled from on Every Model of All These 
manufacturers’ own official Cars=1935 through 1942! 
manuals. All the ‘‘dope’’ you American La Salle 
need right at your fingertips! . 
Thousands of copies already —Bantam Lincoln 
in use by U.S. Army, trade and Auburn Lincoln 
technical schools, auto service- Austin —Zephyr 
men all over America. Buick Mercury 

HY Cadillac Nash 
Try it At Our Risk! Chevrolet Oldsmobile 

More cars today need quick Chrysler Overland 
service. rad more new ——_ Cord Packard 

repair jobs are going to be . 
tougher. Defense plants mak- De Soto Pierce Arrow 
ing mechanics scarcer—more fj Dodge Plymouth 
work for you. Lots of cars Ford Pontiac 
you've never bor Lag are Graham Reo 
going to nee ixing at's 
why you need this FACTORY —— aw 
SHOP MANUAL now! And ——— So 
that’s why we want you Lafayette Willys 
examine it FREE, at our risk! And my Gace rin 4 

service models of trucks 
SEND NO MONEY Nearly 200,000 Vital Facts 

. on Every Phase of Tune- 
Just mail coupon below. Actu- Up and Repair « Over 450 
ally try the Manual out on a 
few extra-tough jobs. See how 
it car pay for itself in only a 
few days. And if not satisfied, 
send it back in 7days and pay 
potning yA oy coupon to: 

Dept., Desk 32, 
572 Madiese. 4ve., New York. 

FREE 7-DAY TRIAL 
MoToR BOOK DEPT., Desk 32, 572 Madison Ave., New York, N.Y. 

Rush me MoToR’s Factory Shop Manual. If O.K. I will remit 
$1 in 7 days, and $1 monthly for 4 months plus 35¢ shipping 
charge with final payment. ($5.35 in all.) Otherwise I will return 
book in 7 days. (Foreign price $6, cash with order.) 

NAME_ AGE 

ADDRESS___ 

CITY. 

OCCUPATION & EMPLOYER____ 

SAVE 35c! Check here if you enclose $5.00. We will then pay 
Postage. Same 7-day retura privilege app.ies. 

Pages—Sizes 842x11 inches. 
Published by — Leading 
= usiness se. 

qo ly 
N.Y. 

STATE__ 
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The School Shop Roller Skate Brake 
[Continued from page 152] 

gliders at Kittyhawk, North Carolina. On Decem- 
ber 17, 1803, Orville Wright flew his “Wright Flier” 

a distance of 540 feet. His time was 12 seconds. 
This was the first successful flight of a man- 
carrying heavier-than-aircraft. From this time on, 
the brothers made longer trips in stronger and 

heavier planes. In 1908 while demonstrating his 

machine before government officials, Orville 

crashed and was seriously injured. The United 

States accepted the Wright plane in 1909, and in 
the same year the Wright Co., with which we are 
so familiar today, was organized. Wilbur died of 
typhoid fever in 1912, but Orville is still living 

and is still an important figure in modern aviation. 
From that period not much was done with the 

airplane until the advent of World War I. It was 

tonsidered a novelty by most people and anyone 

with sufficient nerve to fly was thought good ma- 

terial for the insane asylum. The war cast a dif- 
ferent light on the matter, however. Observation 
planes, bombers and pursuits made their appear- 
ance. Crack war aces such as Nungesser, Bishop 
and Rickenbacker looped, dove and spun and 
established the airplane in modern civilization. 
After the war the growth of aviation was rapid. 

in 1918 commercial aviation was born with the 
iauguration of airmail service between New 

York and Washington. In 1924 United States Army 

fliers completed the first round-the-world flight, 
sovering 27,553 miles. Commander Byrd and 

loyd Bennett flew over the North Pole in 1926. 
Lincbergh made the first non-stop flight from the 
United States to Europe in 1927 and became the 
nero of the world. In the early thirties Jimmy 

Doolittle, Frank Hawks and Roscoe Turner roared 

through the sky and established greater and still 
greater speed records. 

Now in 1942 we see the plane developed far 
oeyond the wildest dreams of the early experi- 
nenters. World War II has added its influence 

and the B-19 and Flying Fortress, those battle- 

ships of the air, and the P-38 with its speed of 
»ver 400 miles per hour and its stratosphere ceil- 
ng, are the result. Progress has been so great 

‘hat it is almost impossible to keep track of recent 
designs and performances. Pilots are being trained 
so rapidly that it is difficult to make an accurate 
estimate of their number. At the end of 1941 there 
were about 70,000 pilots of all classes. Now, with 

C. P. T., Army and Navy training programs, that 

number has at least doubled in the past year. 
The extent of civilian aviation after the war 

will be tremendous. Planes wil] be as numerous 
as automobiles and as inexpensive. If you can’t 
fly you.l be like grandma and grandpa today, 

who talk about their horse-and-buggy days and 

must be content to ride in the back seat of our 
cars. Orville Wright made the first flight only 39 
years ago. In 40 more years, at the same rate of 

progress, the aviation industry will show us won- 
ders our minds cannot now comprehend. 
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A roller skate brake that operates by a mere 
tilting forward of the foot won a patent for John 

Daniska of Vandergrift, Pa. The brake consists of 

a hard rubber block which is fastened to the under 
side of shoe sole at the toe portion. 
(No. 2,269,362.) 

A Musical Clock 
[Continued from page 108] 

is-inch holes are carefully drilled through the 

record 2 inches from the outside edge, and the 

record slipped on the clock shaft. Small wood 
screws are used to fasten the unit to the cabinet. 

The clock hands are given a coat of white enamel 

for contrast and replaced on the shaft. 

The entire unit can be constructed in one eve- 

ning and is decorative enough to grace any room. 

In keeping with its theme it is rather effective on 

top of a radio or gracing a music room, 

Lapel Pins Made From Corks 
[Continued from page 108] 

each is forced down into the small end of the cork 
flower. The opposite ends of the yarn lengths are 
drawn up over two corks which have been glued 
together at the small ends, and around the fasten- 
ing pin which is securely wired to the corks. The 
ends are then tied neatly on the underneath side. 
Holes are made in the center of some of the cork 
bottoms and stamens are glued into place 

Bright petaled caps and leaves are cut from old 
felt. Green stem wire, obtainable at dime stores, 
is cut into different lengths. One end of each wire 

is run through the center of the felt caps, then bent 
to one side, after which the cap is glued to the 
small end of the cork. When dried, opposite ends 
of wires are bent around the corks and the fasten- 
ing pin as in the photo. Leaves are attached with 
fine wire. A bit of green yarn may be wound over 
the wires to conceal them. 
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HOW TO GET INTO AVIATION=NOW 
by C. S. (Casey) Jones 

NO. 3 in a series of advertisements describing the free training and opportuni- 

ties now available in aviation. Addressed to the thousands of men and women 

who wish to prepare themselves for war service in this key industry. 

An architect drafting aircraft the plant and enter a selected vocational school for 

parts...a real estate salesman training in such skills as 
at a lathe...a housewife oper- Electrical Sub-assembly...Power Sewing... Machine 

nary Shop Work...Tube Bending... Riveting...Sheet 
ating a drill...all over the Metal Work. 
ountry men and women are , » — , ‘ 
i ea sf . skill, finding Up-Grading: Extra training which you receive as 

€ ew Ss, ~ a . 

aa : . sest and wsefsiness an employee, to fit you for a better job. Part of this 
y interes ‘ rar : : : 

sig . | i i on training is on your own time. Courses include 
in the industry which 3 0 Blueprint Reading...Aircraft Engine Mechanics... 
first importance in winning Drafting...Radio Repair and Maintenance. Super- 
the war visory training is also given, on plant time, in fore- 

° 7 " a. . manshi and imspection, 

Aircraft Manufacturing of- P : . . A - 

fers innumerable opportuni- Application for Pre-Factory Training may be made 
Cc. S. JONES ties today—in training and in : - . t : Re 1 to the employment office of your nearest aircraft 

: jobs. Requirements vary plant. Information can also be obtained from the 
some, but in general men and women, married or local office of the U.S 
single, 18 years of age up, U.S. citizens and not now Suateneeet Service : a S$ 

employed in war industry are eligible. Free tuition 5 ° ° Ott. 

and pay during the training period are offered. President 
. . . . 

Companies building airplanes—such as Consolidated ACADEMY OF AERONAUTICS, La Guardia Field, N. Y. C. 
in San Diego, Curtiss-Wright in Buffalo, United CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 
Aircraft in East Hartford—are accepting applica- = wD " ea Dat - 
tions from their respective localities for training ngineering anc esign ee sti open or private enroll- 

vas of ehiich tha: Uiitedien » twenlent. ment to qualified applicants. Mechanics courses devoted 
courses of which ing ar ypical: exclusively to military and government contract training. 

Pre-Factory Training: You become an employee of Training the Key Men of Tomorrow in Aviation 

BUILD THE BIGGEST $1.00 PLAN 
Giant 7-Foot Cleveland Condor Soaring Glider 

n't get a beter design for learning principles of $40 oo 
d soaring rht. Easily built. Soars for hours. 
019, cay © eeeeeeee eo eeeeedeoceeqeeeeseeo 

Send 5c for Catalog 
(none free) Big 4-Foot Cleveland Eaglet 

Unusually good model of a sec ondary 
type glider. Patterned after ‘‘Baby 

Veais, cay" $0¢ Be Sure to Build These! - New Big | 3-Foot War Models 
Bell Airac gt P-: oi eit 77 urtis P-40 
**Warhawk’"’, it T8s 38 “L ightning’’ (at 

r right); Kit WY? 7e—Hawker ‘Hurricane’’; Kit 
T93--P-51 “‘Mustang’’ «at reft). esci“onty $1.50 

‘f your dealer can't supply you, ord 

fe theh"si'oo.2* “8% orders"s6r Cleveland Moder & Supply Co., Inc. “*2iccisna Once 

Uf, 
Send for Your Copy 
Today / Once you look 
it over you'll want it always 
at your fingertips. Remem- 

ber, it can make the best 
operator even better, 

2 ering youssont up-to- a ns on Are 
elding methods, procedures, tech- 

niques and equipment with this sensa- er 
tional 1942 manual. Hundreds of pages | Manual and 
of illustrations and diagrams “show 
you how”... . and the text 
tells you in clear. concise, $ 00 =~ 516 pages . Ask aboot FREE ment 
style. For experts and begin- 21 
ners alike. It'll be worth a 
p= ge times its cost to you. Postpaid ped 

Today! HOBART Bros, sm z31, Troy, Ohio on 

5 Days FREE Inspection ° wetine ever oabroned’ 

When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED ‘ 



_A Contact Printer—Plus Portable Ice Boat 

[Continued from page 102] 

construction has been completed. At this point, 
paint the inside of the box with silver or 
chrome varnish up to the strips which support 
the opal glass. The remainder of the box and the 
lid should be finished a dull black. India ink may 
be used for this purpose. 

The last major step in assembling the 4-in-1 

unit concerns the source of illumination—in this 
case, 3, 7-watt candelabra bulbs mounted on a 
Bakelite strip measuring 3%4 by 1 inch near the 
bottom of the box. The author, in this case, used 

the brass shells from three porcelain adapter 
sockets. Nevertheless, sockets from a 110-volt 

parallel Christmas tree string, or candelabra 

porcelain sockets may be used equally well. 
On the original model, we supported the bake- 

lite strip by means of hex studs and 6-32 bolts 

inserted through the rear side of the box. A hole 

large enough to insert a toggle switch was drilled 

in the end of the box with a smaller hole opposite 
it, through which the fixture cord was passed. 
Socket and switch were wired as shown to com- 

plete the basic device. 
Anyone familiar with photographic darkroom 

devices knows that white light will fog films and 
paper. Since light would escape around the lid of 

the box, something had to be done about it. The 

solution is simple, moreover it adds a decorative 

touch. A strip of red Scotch tape was applied all 
around the box—first, to seal in stray light; sec- 

ondly, to keep the lid permanently closed. An 
alternate solution would have been to glue strips 

of thin felt around the edges of the lid and box, 

and provide a hook-catch on the front for locking. 
The magnifying attachment for retouching 

negatives and viewing Kodachromes is surpl<- 

mentary to the contact printer. A hole is drilled 
in one end of the lid and an ordinary brass radio 

binding post inserted. Then a piece of coat hanger 

wire or brass rod is obtained and forced into a 

hole drilled in the handle of a 2- or 3-inch diam- 
eter reading glass. For a more subsiantial iob, 

the end of the rod may be threaded and the mag- 
nifying glass secured with a 6-32 nut on the top 
and bottom. 

With the average binding post, the 5-inch length 

of coat hanger wire will make a very snug fit 

in the post’s opening. Thus, the magnifying glass 
may be adjusted to any desired height in an in- 
stant, or removed from the unit when not being 
used. Furthermore, since only a single hole is 
drilled in the handle of the magnifying glass, it 
may be used for its intended purpose at any time. 
This is especially valuable where the builder has 
a high-grade glass he does not wish to deface. 

The professional appearance of this four-in-one 
instrument was achieved by applying a coat of 
gray shrivel varnish over the natural cedar finish 
of the card file box. The door was done in red 
to match the decorative band of cellophane used 
to seal the lid. 
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[Continued from page 137] 

designed for this boat work very well. The method 
of attachment is simple and holds the runners 

securely to the skids. From time to time the run- 

ners should be sharpened with an ordinary flat 
file. 

Sketch and photo of the boat as built by the 
designer show a Marconi Rig of about 45 sq. ft. 

sail area. If canoe type rig is used (as on sail plan) 

with its shorter mast, all mast stays will have to be 

run to the top of the mast. Otherwise you will not 
be able to raise sail past the lower stays. 
A word for those beginners who have never 

handled an ice boat. The boat sails best across the 
wind. The boom must be kept well inboard at all 

times (in other words close hauled). The rope 

that controls the movement of the sail (main 
sheet) is very short and is fastened to the boom 

at the best point found by trial and the other end 

is tied down to an eye on the floor of the cockpit 
just a bit forward of where you sit. -The slack is 

taken up when desired by pressure of your foot 

against the rope. 

Assemble the boat facing into the wind with sail 

flapping. To get under way, push the rear of the 
boat around so that the boat is across the wind, 

hop in, take hold of the tiller, and off you go. To 

come about, or turn around as a landlubber would 

sey, swing your tiller over so that the boat steers 

into the wind (never away from the wind) and 

the boat will swing itself around of its own mc- 

mentum, the boom will swing over to the opposite 
side. Trim your sail and course so that your szil 

is well filled and flat and you are off on the reverce 

tack. Keep a good firm hold on the tiller at all 
times. 

Do not make your first trials in too strong a 

wind. An ice boat travels at a much greater speed 
than a sail-boat under similar wind conditions. 
At low speeds you will have a better chance to 

find out for yourself just how the boat handles. 
After some experience you wll find out how your 

boat responds to tiller and wind and you can tien 

make “spin turns” and as much speed as your 

small sail ezrea will permit. If you attempt to scil 

in too blustery a w:nd for the sail area you are 
carrying you may go into an occasional spin, this 

is exciting but not dangerous and can be avoided 

by either waiting for more favorable wind or 

reefing sail. As this boat is light in weight it is 

safe to use whenever ice is safe for skating. 
In some lakes there always seems to be some 

open water. The best plan to follow in this case is 
to stay as far away from it as possible, and at least 

on your first trials do not start out in the direction 
of any open water or unsafe area. 

Quantities of tapioca from the Dutch East Indies 

are used in glue for box making. 

Bullet-proof glass two to three inches thick is 
one type of effective armor for airplanes. 
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Brain Waves 

[Continued from page 43] 

like. Children thus injured may act as though 
they were epileptic. They may assault other chil- 

dren, and grownups. They may destroy things. 

They may habitually be disobedient. They may 

be continually irritated. They may run away, 
and not know why they do so. They may period- 

ically have temper tantrums. 
These are accidents of life. They are not always 

inherited. 
Therefore, because to a great extent electro- 

encephalography can determine the cause of such 

epileptoid misbehavior, it can often tell whether a 

brain ailment was acquired or inherited. The sins 

of the father may be visited upon his children unto 

the seventh generation. But the ills of the children 

do not necessarily come from the father. 

Dr. Gibbs and the other encephalographers have 
done everything in their power to separate the 

different kinds of electrical waves generated by 

the brain. When they have finished, they may 

well have completed a set of charts which will 

greatly speed up the diagnosis of many types of 
brain diseases. 
But probably more important than the accom- 

plishment of this one definite result are the vast 
new fields which their study of brain waves will 

undoubtedly open up. 

Will we eventually be able to read the minds of 
criminals—or of our friends—by means of brain 

wave receivers? That is probably a fantastic sug- 
gestion. But the possibilities which the discovery 

of brain waves opens up are just as fantastic! 

In 1941, 30,000 young men completed elementary 

courses in civilian aviation, and 9,800 are in 

training 

‘That tree keeps following me!" 

Lone ago the last production line stopped on 

Evinrude’s peacetime products ... so that the skill 
of every worker, the output of every machine, 

could be wholly centered on the war effort. 

Many vital products are included in Evinrude’s soar- 
ing “volume for Victory” ... and it is no secret 
that outboards are among them! We are frankly 

glad of that. With 33 years of experience to aid 

us, the job of building fine motors for all of Uncle 

Sam’s services is obviously “right down our alley.” 

We're giving the job all we’ve got . . . in research, 

engineering, manufacture. And after Victory the 
Evinrudes you again can buy will be the finer for it 

. in every feature and detail, worthy off-spring 

of a fighting breed! EVINRUDE 
POR ICTORY MOTORS, 4993 North 27th Street, 

Milwaukee, Wisconsin. 
Evinrude Motors of Canada, 

Peterboro, Canada 



Daily Life Changed After War Portable Plane Identifier 

[Continued from page 51] 

applied to plants in the form of vapor, spray, paste, 

emulsion, or water solution sprinkled on the soil. 

Scientists of the Boyce Thompson Institute of 

Yonkers, New York, have extracted one powerful 
regulator from the organic acids of milk. It took 

man uncounted generations, unrecorded centuries 

of history stretching far back into the mists of 

time, to develop wheat, as we know it, from wild 

grasses. Now we have the means of giving nature 

a “shot in the arm,” unlocking forces close to the 

secret of life itself and stimulating evolutionary 

processes to the speed of a fast-motion movie. 
Next to food and shelter, clothing is the most 

elemental need of man, yet until very recently 
we were still in the caveman era of tailoring. 

Primitive man took tiger or sheepskins and sewed 
them together with rawhide to keep him warm. 
We have improved the caveman’s technique, but 
basically we have remained dependent upon the 

same natural materials used for ages: leather, 

wool, silk, cotton. 

These “natural” fibers now are fighting for their 

lives, and for many of them it is a losing battle. 

The silkworm has been all but sentenced to ex- 
tinction, along with its Japanese masters. Never 

again will the Nipponese silk trade resume its 

former importance, for du Pont and Celanese have 

produced synthetic silks all but indistinguishable 
from the natural product. 
Nylon is a fiber which does not exist in nature, 

except as atoms in coal, air and water or substi- 

tute materials. Beautiful textiles are being manu- 

factured from such unlikely sources as sour milk, 
tree bark, beans and glass. 

Rayon, in a sense, is a natural rather than a 
manufactured fiber since its basic raw material, is 
cellulose, obtained from such plant products as 

cotton. As everyone knows, it makes beautiful hose 

for women, as well as garments of greater intimacy, 

but new processing methods promise even wider 

usage. This spring, for instance, you will be able 
to buy a man’s suit that looks exactly like fine 
quality worsted but which is actually a new spun 

rayon manufactured by the Celanese Corporation. 

Hundreds of stores are selling women’s coats 
made out of “wool” that never saw a sheep. The 
fiber, warm as fur and soft as silk, carries the trade 
name Aralac. It is made from casein, the protein 

of milk, by the National Dairy Products Company 

of Taftville, Connecticut. 
These proteins are worth looking into. You are 

personally full of them. Your hair, skin, nails, soft 

tissues and many vital secretions are largely pro- 

tein. Wool is a protein too, produced by the sheep. 
All proteins are made up of smaller building 
blocks known as amino acids, of which 23 are 
known, but the kinds and proportions of amino 
acids vary with each protein. If you get your amino 
acids from the protein of milk, casein, and assemble 
them as they exist in wool, then you have produced 

[Continued from page 169] 

[Continued from page 107] 

shaft, this speed can be reduced further by 
soldering to it the pinion gear from the alarm 

clock. With such a motor, a 242 to 1 reduction is 

desirable. 

Use a relay to stop the motor and belt when 
the correct selection is made. To give an audible 

signal as well as visual, a buzzer is necessary. 

Since a 110 volt A. C. source is used, a doorbell 

transformer may be used to furnish 10 volts to 

the buzzer. 

At first glance the wiring and switch arrange- 

ment may appear complicated, but it is really 
very simple when considered more carefully. 

House current is brought in through a conven- 
tional cord and plug to a terminal block and fuse. 
The motor circuit is completed through toggle 
switch No. 1, connected in series with the closed 

relay points. The background blue light circuit is 
completed through toggle No. 2. The sixteen push 

button circuits are indentical. No. 3 is connected 

through the relay. Normally the relay switch 
points are closed, but when the correct button is 
pushed and white circuit energized, the points 
are opened and the motor stops. This is accom- 
plished by putting the relay winding in the white 
light circuit. Toggle No. 4 is connected to the buz- 

zer and red light circuit. 

Current is brought from the terminal block 

through each push button to the center arm of 
the corresponding two-way switch above the belt. 
The switch and its method of operation by the 
tripper on the belt is shown in the photo. Sixteen 
of these are mounted directly above the belt and 

are spaced to correspond with the planes on the 
belt. The lower element of each is connected to 

the incorrect signal circuit and is normally in 
contact with the center element. The upper ele- 
ment of each switch is connected to the white or 
correct signal circuit. When the center element 

is raised by the tripper to contact the upper ele- 
ment, the correct signal will be given and the 

belt will stop. 
Switches can be obtained from a discarded 

marble machine, or can easily be made from 

strips of brass with cardboard insulation. 

Planes are arranged on the belt in a pre- 

determined order to prevent the operator learn- 
ing the sequence rather than recognizing the 
planes. The push buttons, arranged in groups of 

countries, are connected to their respective two- 
way switches by the trial and error method. The 
leads of the combinations can be scldered to hold 
permanently. 

About one hundred feet of stranded cotton- 
covered pushback wire will be adequate. For 
neatness group all leads and tie into a cable. 
A string of 110 volt Christmas lights will fur- 

nish the lamps and sockets for the background 
and signals. Mount three sockets in back of the 
screen as shown in the plans. 
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Daily Life Changed After War 
[Continued from page 168] 

wool from milk and that, in essence, is what the 
makers of Aralac have done—at half the cost of 
wool. 
Soy beans, egg white, meats and fish and many 

plants contain proteins of varying composition and 
quantity. Any of these, theoretically, can yield 

the building blocks to make wool or similar fibers. 
Henry Ford has been making upholstery fabrics 
from soy beans and has a suit made of the same 
material. 

Your wife’s fur coat may some day originate not 

in seals, muskrats, skunks and rabbits, but in a 

hopper containing purified amino acids mixed in 
just the right proportions to simulate those furs. 
When that day comes, mink and ermine and silver 
fox will be cheaper than rabbit and trappers will 
be technologically unemployed. 

Probably you will never wear glass underwear, 

if only because it tends to be inelastic, but cur- 

tains, draperies, aprons and the like are another 

matter. Soft and flexible new glass fibers can be 

twisted into yarn and woven into beautiful fabrics 

that are mothproof and fireproof. 
cleaned by sprinkling with a hose. Grease, stains 

and fingerprints can be washed off easily with 
soap and water, a great advantage for furniture 

upholstery and slip covers, especially 

textiles are nearly wearproof and colors penetrat- 

ing through the fibers never fade. 

as glass 

To insure your zestful enjoyment of new foods 

and fashions, medicine is keeping pace with new 

weapons against illness. 

Consider the atom-smasher or cyclotron, origi- 

nally a complex instrument of physicists but now 

—like the X-ray of an earlier day—developing 

into a health tool of inestimable possibilities. Min- 

eral atoms bombarded in the cyclotron become 

temporarily radio-active (that is, give off the same 

rays as radium). They can thus followed 

through the body like tracer bullets, revealing 

how the body builds and repairs itself and utilizes 

vital minerals from foods. 

It’s like swallowing an X-ray machine to take 

these radio-active atoms into the body. Different 

radio-active atoms have varying lives, so you can 

swallow week’s or two weeks’ 
choose. Different elements flock tc specific 

body organs. For instance, your thyroid gland nes 

a voracious appetite for iodine. This gland sit 

astride your windpipe, controls your energy out- 

be 

one 

you 

put and is the seat of goiter when things go wrong. 

In experiments with dogs, radio-activated iodine 
has dissected thyroid glands completely. Thus it 

is possible to drink a surgical operation in a taste- 

less glass of water containing such atoms—pain- 

less and bloodless liquid knives. 

Radium and X-rays are used in treating cancer 

because their radiation is more destructive to 

malignant than to healthy tissue. But they are 

dificult to apply to some deep-seated tumors and 
[Continued on page 170] 
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PHOTOGRAPHERS! 

WORRIED ABOUT SUBJECTS? 
N SPITE of wartime restrictions, there 
still are hundreds of camera subjects for 

you, at any time of day or night! What to 
shoot? How to conserve limited supplies? 
You'll find hundreds of practical suggestions 
for amateur wartime photography in the pro- 
fusely illustrated pages of PHOTOGRA- 
PHY HANDBOOK No. 11, just out! 
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[Continued from page 169] 

there is hope that atom-smashed minerals can be 
made to carry radiation internally right to the 

site of trouble. Your bones and teeth are rich in 

calcium and phosphorus. This has led to striking 
experimental treatment of leukemia, a disease 
sometimes called cancer of the blood because the 

white corpuscles multiply malignanily. 

The blood-making factories of the body are 

located in the long bones, for which phosphorus 
has an affinity. Why not, scientists reasoned, feed 
radio-active phosphorus to leukemia victims? In 
theory, it should lodge in the bones and bombard 
the viciously multiplying white cells with destruc- 

tive radiation, In actual cases the theory has 

pro.ed sound. Cures have not yet been effected 
but symptoms have been controlled and life pro- 
longed, lifting the curtain on a brand new method 

of treating disease. 

Fantastic possibilities are concealed in the 
electron microscope, which magnifies 150,000 times 
instead of the 2,500 diameters possible with 
the best light microscopes. Relatively gigantic 
portraits have already revealed that some germs 

are surrounded by a curious filmy capsule whose 
existence had never been suspected. Methods of 

penetrating this capsule and destroying germs 

may well lead to entirely new germicides, such 
as gramicidin and pencillin, obtained from the 
soil, which are hundreds of times more potent 
than ordinary germ-killers. The General Electric 
Company has just designed a refinement of the 
electron microscope which makes the bulky 
machine portable and within reach of the average 

physician. Disease diagnosis in the future may well 
include not only X-ray pictures but electron 
portraits as well. 
X-rays themselves have recently been stepped 

up in power so that they can penetrate an inch 
of steel in a millionth of a second. One such in- 
strument of the Western Electric Laboratories 
will make it possible for physicians to view bones 

and organs in motion. A General Electric tube 
called the “induction electron accelerator” pro- 
duces X-rays equal in intensity to 1,000 grams of 
radium—more refined radium than exists in the 
whole world! And neutron beams provide a new 
form of radiation even more penetrating than 
X-vays. 

Tuberculosis may finally be wiped from the 
face of the earth by the new technique of photo- 
graphing fluoroscope screens. Such screens give 

lifesize shadows ot the lungs, and the cost of 

making photographs of these shadows is now so 
low that the procedure can become standard in 
routine physical exe ninations. Especially in school 
children and younger folk, tuberculosis lesions 
can be detected and cured long before they pro- 
duce outward symptoms. 

Light itself has important germ-killing proper- 
ties when it comes from the short or ultra-violet 

{Continued on page 171] 
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the lower part of each of these supports, and pass- 
ing a 4'-inch length of wood through these slots 

in such a manner as to permit it to slide freely 
back and forth. This sliding arm is used to anchor 
the bulb socket by passing a “U” shaped rod of 
13-inch diameter through it and fastening the 

ends (which should be threaded with a 6-32 die) 

with nuts. The bottom of the socket fits into this 

rod and clamps firmly to the sliding arm, as shown 

on page 123. 

Adequate ventilation should be provided for the 
bulb by soldering a 12-inch tube of tin to a hole 

cut through the top of the can, as shown on page 

122, and baffling the light coming through with a 

larger metal cap, suspended over the opening on 

a few wire supports. 
The table structure, made of wood, houses a 

small pocket mirror set at a 45 degree angle to 

reflect the light upward. This unit is attached to 
the base board with its mirror facing the conden- 

sor lens of the lighting unit. Its distance from the 

light is governed by focusing the light back and 

forth while moving the unit nearer or further 

away, until a sharp, 12-inch circle of light is 
concentrated on the table surface of the housing. 

A 12-inch hole should be bored through this table 

top at the exact point where the Lright spot is 

focused. 
Next, the focusing mount for the projector 

lens is added to the top of the housing as shown 
on page 124. It consists of an “L” shaped arm of 
i-inch by *4-inch wood, rising 2 inches up and 

extending horizontally over the hole in the table. 

A hole, the diameter of the piojector lens tuhe, 

is bored through the end of this arm directly over 

the hole in the table. Then, a 14-inch slot is cut 
into this hole from the end of the arm, and a 
¥g-inch hole drilled crosswise through the arm 
end to pass through this slot. The projector Jens 
can then be tightened into place with a wing 
nut and screw passed through this hole, as shown. 

Now, to direct tie image horizontally to the 

screen, a second mirror is required to reflect the 
rays emitting from the projector lens, and this 
is mounted over the lens by means of a second arm 
bracket attached to the first, as shown on page 

124. This mirror is made adjustable so that its 

angle can be varied slightly from 45 degrees by 

introducing the pivot arrangement shown. An 

advantage of this adjustable mirror is that it per- 

mits the image to be raised or lowered on the 
screen as much as three feet without having to 

tilt the entire outfit. 
In use, the glass slide with its specimen is 

placed over the hole in the table, and the pro- 
jector lens moved up or down until the image 
projected on the screen is in sharp focus. The 
average magnification obtained with a 14-inch 
projection lens over a distance of about 13 feet, 
is approximately 100X, which is sufficient for 
viewing protozoa and similar micro-organisms. 
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end of the spectrum. The Westinghouse Sterilamp, 

a long narrow tube, produces such rays and 

destroys many disease-causing germs in the air. 

It reduces operating room infections remarkably, 
prevents cross-infection of children in nurseries, 

and works just as well in the home. It is hoped 

that it will soon be effective against viruses, 

which means that with a few lamps in the home 

you can annihilate the organisms of colds, influ- 

enza, and infantile paralysis that visitors may 

bring into the house. 

Ultra-violet rays can also be piped into the body 

passages. They travel throuvh the twists and 

bends of a fused quartz rod lixe water through 

21 main. Infections resistant to other treatment 

respond to ultra-violet radiation of the blood 
Doctors take a little blood out of your body, iv- 

radiate it for 10 seconds, and re-inject it to attack 

germs like Montgorrery af:er, Rommel. 

Hay fever is caused by pollens, which are special 

kinds of dust particles. The Precip‘tron is an 

electrical device which removes such particles 
from the air, capturing them on a metal plate 

from which they can be discarded like dirt from 

a vacuum cleaner. Lung troubles are minimized 

by the air-cleaning Precipitron. for many kinds of 

germs are hitch-hikers on dust particles. 

You feel peppy or listless according to the ion- 

ization of air in the room. This is controllable by 
electric devices and you may be able to banish 
faigue by turning on a switch. The chemical 

composition of the air you breathe will be con- 

rolled to desired degrees of refreshing stimulation. 

Air-conditioning units also help to filter out 

undesirable noises, and soundproofing will be 

further effected by building room walls to slant 

slightly upward, tossing noises against absorbent 

insulation, This is more important than it sounds 
for one of the most potent though least suspected 
causes of chronic fatigue, it has been discovered, 

is noise. 

That old terror, the dentist’s drill, may lose its 

sting when we learn to apply the newly estab- 

lished fact that minute amounts of fluorine tend 
to prevent tooth decay. The mineral could well 
be added to central water supplies in correct 

amounts. A mouth wash and a chewing gum, now 

being prepared for the market, claim to minimize 

tooth decay by inhibiting the action of certain 

types of bacteria known to favor dental caries. 

Dishes can be made permanently sterile by 

mixing ionized copper or silver in plastic mediums 

that harden when applied to plates and tumblers. 
The minerals are gradually released from the sur- 

face in infinitesimal amounts, just sufficient to 

kill bacteria in from one to five minutes. Many 
diseases are transmitted by carelessly washed 
utensils. 

Sulfa drugs, powerful as they are in treating 
many infections once considered hopeless, are 

[Continued on page 1721 
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now seen to be merely the beginning of a new art 

of chemotherapy as chemists experiment with 
different atomic combinations. Metal fragments 

imbedded deep in the body can easily be spotted 
by the surgeon who has a Berman locator, a 
wand-like device which, moving over the body’s 
surface, gives an electric signal when it detects 

a buried piece of metal. It was first used at Pearl 

Harbor on the day of infamy. 

Instead of drinking bitter medicine, you will 

be able to rub it on the skin and absorb it pain- 
lessly. Substances known as “penetrasols” have 

been discovered which penetrate the skin and 
carry such medicaments as sulfa drugs with them. 

Then there are the amino acids which, as we 
have already seen, make such things as wool suits 

and fur coats Thev are even more important to 

your personal economy. Scientists are beginning 

to suspect that they are more important than vita- 

mins, which have been greatly overemphasized 
at the expense of other vital food elements. 

Lack of just one amino acid, tryptophane, causes 

animals to grow bald and makes them incapable 
of progeny. It is only a matter of months since 

purified amino acids have become largely avail- 

able for experiment. Unquestionably they play 

a vital role in many obscure ailments and you 

are going to hear more about them—especially if 

they become available in tablets and win a name 

that appeals to the imagination like “vitamins.” 
After all, from the chemist’s point of view, you 

are merely a chemical machine. What you are, 

what you wear, what you eat, is merely a matter 

of the proper atoms in the proper combination. 

In the brave days to come your atoms will be well 

eared for and life will be the better for it. 

ate 

[Continued from page 129] 

fully, both arms will have identical curves, but 
if there are small discrepancies, these are easily 

corrected by the use of two pairs of pliers. 
The Bracket is made of a small piece of scrap 

metal, a flat-head machine screw and a nut. The 
screw head is countersunk in the flat metal and 
passes through the first two thicknesses of ply- 

wood while the nut is recessed in a square hole 
cut in the third piece of plywood. When the arms 

are placed in the bracket and the screw tightened, 
they are held rigidly in place. 

The Sockets can be turned from any kind of 
wood, but if no lathe is available, or if for any 

reason the craftsman wishes to avoid a job of 
turning, they can be made out of ordinary wooden 
sewing-thread spools. One spool makes two 
sockets. Cut the spool in half at the midway point 

on the shank. Round off the cut edges. Then con- 

vert the angle formed by the head of the spool 

and the shank into a concave curve. This is easily 
done with a round or half-round file, or by hold- 
ing the spool against a drum sander and re- 

volting it. Drill a small hole in the flat surface of 

the spool parallel to the center hole and about 

1,” from it. This is to accommodate the wire of 

the shade which will be inserted later. Nail to each 

socket a small collar of tin or light scrap sheet 
metal. The candles stand in these collars. Finally, 

glue a dowel peg tightly into the center hole of 

the spool. This is necessary because the center 
hole is too large for the diameter of the arm. When 

the glue is dry, drill a hole of the correct size 

The metal collars are necessary because a socket 

large enough to be drilled both for the candle 

and for the arm would be too bulky to be at- 

tractive. 

The Shades are made of parchment paper cut 

to shape, and each is supported on a piece of bent 

wire. Flatten 2” of the upper end of each 

wire and drill two small holes through the flat- 

tened part. Bring the ends of the curved piece of 

parchment together so that they overlap 14”, and 

fasten to the wire by means of linen thread 

through the holes. Two bands of galloon or trim- 

ming are glued to each shade as ornamentation. 

The Finish is one described by decorators as 

“antique.” It is extremely effective though very 

easily achieved. It is applied in five steps: 
1—A coat of shellac 

2—A coat of stippling paint (Use a small brush) 

3—A coat of shellac 

4—A coat of gilt 

5—A coat of burnt umber 
While the umber is still wet wipe it off with a 

cloth. It will remain in the depressions of the 
stippling while the gilt on the raised portions of 

the stippling will shine through and be high- 

lighted—Charles and Bertram Brownold. 

A new type of porcelain is introduced as a sub- 
stitute for plastics, aluminum and hard rubber in 
many situations. 
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Popular Patents 

Sealed Cabin For High-Altitude Planes 

For flights into the stratosphere, or near it, two 

English inventors, Frank Nixon and Elwyn Ivo 
Banks Marples of Bristol, offer a sealed airplane 

cabin with self-adjusting atmospheric pressure, 

on which they have received patent 2,284,984. Two 

collapsible pressure capsules are conrtected re- 

spectively to a valve leading outside and a duct 

from a blower or supercharger. If pressure within 

the cabin becomes higher than desired, it simply 
“blows off” to the outside air; if too low, it is raised 

by means of the supercharger. 

Gasoline "Wrung" Out Of Natural Gas 

Increasing the supply of high-grade gasoline 

is the aim of patent 2,284,973, issued to W. C. 

Dayhuff and J. E. Laurance of Whittier, Calif., 

and assigned by them to the Standard Oil 
Company of California. 

Certain types of natural gas, it is explained in 

the patent, contain fractions that can be “wrung” 
out of them by passing the gases through oil in 

high towers. The gasoline fractions are subse- 

quently driven off again by steam treatment and 

combined with distillation and cracking products 
from petroleum to make aviation and motor fuel. 

Quick-Lighting Ultraviolet Lamp 

A quick-lighting, convenient ultraviolet lamp 
that can be screwed into any socket is the in- 

vention on which Prof. George Sperti of the 
Institutum Divi Thomae, Cincinnati, received 

patent 2,284,775. 

Prof. Sperti’s invention consists of a glass tube 

or envelope containing two separated electrodes, 
each in combination with an oxide coating capable 
of giving off electrons and ionizing the mercury 

vapor or other atmosphere within the partially 

evacuated tube. Each of the electrodes is warmed 

up quickly by a filament that glows when the 
current is turned on. 

Warming the electrodes causes them to throw 

off quantities of electrons, and these in turn 

initiate an arc, which rapidly completes itself 

from one end of the tube to the other. 

"Wad" For Torpedo Tube 

A notable military invention is a piston for 
torpedo tubes, on which Hubert Scott-Paine of 
Southampton, England, received patent 2,284,881. 

A torpedo is commonly shoved out of its tube by 
means of a small charge of powder or a stiff puff 
of compressed air. Because of the tapering, cigar- 

shaped rear end of the torpedo, there is a good 
deal of waste space to be filled by the expelling 

charge. Mr. Scott-Paine simply puts a light, 
tiffened disk or piston behind the torpedo, which 

cts much in the manner of a wad behind the 
charge of shot in a shotgun. 
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similar to the spotlights used to pick out the 
Follies stars on the stage of the Illinois Theater, 
yet without their accompanying heat and glare, 
since this was reflected light which has its com- 

parable parallel in moonlight. 
That, too, is reflected light and as such is free 

from the heat and glare present in the sun which 
would correspond to the lamp head, globe, and 
light before its beams are deflected to the mirrors. 
The intensity is greater than moonlight, however, 
due to the internal mirrors which, by gathering 
up all of the light rays usually lost, increase its 
power tenfold. Thus a 250-watt bulb with the aid 
of the mirrors has a candlepower of 2500 through 

the use of reflected light from several sides. Burn- 
ing under ordinary conditions this same bulb 
gives off a candlepower of about 180. 
From the first light, a single beam used in nose 

and throat work, it was just a series of steps, 
three beam, five beam, up to the present twelve 
beam light—as nearly approximating persistent 
vision as is yet humanly possible. 

Doctors and internes can stand immediately be- 
meath the beam yet below lies the clear unob- 
structed operating field. This is achieved by the 
multiplicity of light rays directed downward by 
the mirrors. It is impossible, under ordinary cir- 
cumstances to block out enough of them to de- 

stroy the illumination of the area. 

Surgeons accepted the light with hosannas of 

joy and made their praise more material by or- 

dering them in such numbers that the Nirdlinger 
brothers were forced to move to a larger shop. 

Five years later, in 1932, the light had become 

so successful that the patent rights were bought 
by a large hospital supply firm in Madison, Wis- 
consin, and the brothers moved there to continue 
production. 

In 1940 several eastern states passed a law pro- 

viding that all hospital equipment in operating 
rooms where anesthetic gasses were used, must 

te explosion-proof. Here was a new problem to 

te met. The most vulnerable point on the light in 
this respec was the “head.” After various experi- 
ments with different alloys one was found that 
would withstand the tests to which the under- 
writers submitted it. When it was found that the 
cast aluminurr alloy head expanded one-eighth 
of an inch but still did not shatter when filled with 
gas and exploded, the underwriters gave it their 
stamp of approval. 

Another obstacle had been hurdled. The light 
was now explosion-proof. 

Less than a year later America was at war, and 
the government realizing the necessity of a light, 
flexible enough to serve under the most adverse 
conditions and possessed of those qualities that 
have made it a veritable “wonder light” gave the 
laboratory making them an extremely hich pri- 
ority and began ordering them. From the illumi- 
nation standpoint those wounded in this war will 
receive treatment under the very best conditions. 
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same softness and size. Clamp the two together 
and, with a 34-inch bit, bore a series of holes in 
the combined edges, spacing them about 1% 
inches, center-to-center, and letting each hole cut 

into the back piece a little more than it does into 
the scrap piece. The holes extend to within %4 inch 

or so of the bottom edge of the back piece, Un- 
clamp the boards, discard the scrap piece, and you 
have a back section with five grooves which are 
almost semicircular. 

From strips of wood about %4 inch thick and 
1% inches wide make a frame around the back 
section so it projects beyond the grooved face. 
The two vertical strips extend above the back 
about 1% inches and are grooved with a saw, 

before fastening, to a depth of % inch to receive 
the vertical edges of the glass panel. Cut a strip 
of 4%4-inch material to fill in the space above the 

back and between the extended parts of the 
vertical strips, and glue or nail it in place. Bore 
two holes in this for mounting screws. 

Slide the glass panel into position in front of 

the five grooves, and your blade caddy is com- 
plete, except for whatever painting or other finish- 
ing you desire. The panel may be removed for 
cleaning. Be sure that it fits snugly enough against 

the back section to prevent slender blades from 

working between the glass and the wood. 

Such a rack may be built to any capacity 

desired, simply by making it longer to provide 
for additional grooves. 

Hot Water Heat Trap Repairs 

[Continued from page 131] 

using standard air-cell pipe covering as insulation 

as shown. 

If you do not have any asbestos cement on hand 
to use over the elbows, sections shaped to fit can 
be cut from the air-cell covering and regular 
cover straps used as fasteners. Note the placement 

of the union in the pipe connections. This permits 
the trap to remain with the heater in case the 
appliance should ever have to be disconnected 
and moved. 

Since leaks in built-in traps made of iron fittings 
are likely to be caused by rust (encouraged by 

the absence of ventilation under the insulation) 

eating through the exposed threads at the con- 
nections, it is wise to remove the lid on a new 
heater containing a galvanized iron tank and paint 
the iron trap piping well before the heater is put 
into use. Traps of brass, used with Monel Metal 
tanks, do not present this problem.—J. Modroch. 

Replacing explosives in coal mining, a new pro- 
cess pumps oil into an expansible tube in a drilled 
hole, and when the pressure expands the tube. the 
coal is rapidly broken into large lumps along its 
natural parting line. 
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Heroes Without Uniform 

[Continued from page 63] 

Jances. We'll unloed and drive the stuff over the 
3urma Road ourselves!” 

The captain was for it, too. We started to do it, 

when the word came in that the Burma Road was 
blocked by Jap troops. It was official. There was 

no way to get through. We had to call off our 

plan. But get this straight, those seamen were 
ready to unload that stuff and jam it through the 
mountains themselves, just to get at the Japs and 

do what they could to fight them! 

You’ve read stories in the newspapers about 

guys being torpedoed. Did you ever stop to think, 

though, of the guts it takes to go out in one of 

those ships again after you’ve been sunk once? 
I know these men. 
Take Bob McDaniel, of Brooklyn. He was on 

a ship near the British West Indies when it was 

sunk. Nineteen men climbed onto a raft. They 

floated for 19 days. Two of them went stark crazy 

and jumped overboard. McDaniel saw those two 

mates eaten by sharks, before his very eyes. 

The survivors were finally sighted by a U. S. 

destroyer, which mistook their raft for a sub and 

opened fire on them. The destroyer fired several 
rounds before discovering its mistake. McDaniel 

and his mates were taken to a hospital in the 

West Indies. He wroie his friends that on his trip 

he’d had “some distressing circumstances!” That’s 

all he said. And as soon as he was out of the hos- 

pital, he was ready to ship out again! 
Take Aage Anderson. He’s a Dane, but I told 

you we all belong to sort of a brotherhood. He 

was interned in Casablanca. But he was fighting 

mad. He tried two times to escape from port in 

“borrowed” boats. Once the sea was running too 

high and he had to turn back. The second time 

the French fort fired on his boat. The third time, 

though, he got away. He and four mates sailed a 

lifeboat across to Gibraltar. 

Since then I’ve been at sea every minute ex- 
cept two weeks,” Anderson tells you. “I’ve been 

torpedoed twice. The second time five of my mates 

were killed in the blast. I’m going out again.” 

That’s one man’s contribution toward winning 

the war! 
Take Arthur Earnshaw. He was torpedoed off 

Newfoundland and managed to get off with 16 

others in a lifeboat. They were getting settled 

when the submarine surfaced. Thesubmarine crew 

looked at them through binoculars, then deliber- 

ately turned, ran toward them and rammed their 
lifeboat. If you want to know what terror is, 

imagine yourself in Earnshaw’s boots! Earnshaw 
floated on an open raft until he was picked up. 

He’s on another ship right now, and he’s fighting 
mad! 

I've had my trouble with the Nazis too. They 
got my ship in the Caribbean. She went down 
fast. She was loaded with planes and tanks. I made 

a lifeboat with 12 other guys and we drifted 
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no signs of yielding 

* /T'S STRONG 
glue stronger than the wood it joins. 

Wood gives way but the glue will not yield 

*% /TS EASY TO USE 
in 30 seconds glue is ready for use 

Mixes readily with hot or cold woter 

Buy 2 can Wr 

4 HANDY SIZES 
10¢ 25¢ 50% 85¢ 

Ea =| REAL ENGINE VALUE 
The G. H. Q. is a miniature gasoline engine 
that really operates. Over 15,000 sold in the 
last year. Now is your chance to buy the New 
Improved 1943 model for $9.95. Absolutely 
complete with coil, condenser, plug, instructions, 

ete. Every engine fully bench tested and ready 
to run. For boats, planes, midget cars, etc, Send 
only $1.—Shipped Collect C. O. D. same day. 
Send for FREE circular or 6c for Jumbo catalog 
of hundreds of plane, boat and hobby items. 
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Will you permit us to send you at our risk 
im the Vacu-matic, adevice which autoowners 

—Ti) everywhere are praising? Install it on you 
car. ‘lest it at our risk. Unless it — dollars o' 
your sras bills by saving up to 30% 
sumption, gives more power, oicker pickup and 
faster acceleration, the test will cost you nothing. 
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Heroes Without Uniform 10000 Skippers 
[Continued from page 175] 

around for a few hours until another ship came 
along going in the same direction. 

The very next night—I was still wet—there 

came another crash. And there I was on a sinking 

ship for the second time within 48 hours. 
I was thrashing around in the water in my life- 

suit when something big came up in front of me. 

It looked like a whale. Then, in the dark, I made 

out that it was the sub! 
It came alongside me and three members of the 

crew pulled me on board. The captain stuck a 
gun under my nose and.said, “Do you know what 

this is?” 
I said, “I sure do.” 
“Then tell me what your ship was,” he said. 
I told him I didn’t know. It wasn’t my ship. 
They shoved me down into the torpedo room. 

I was a prisoner on that sub for four days. Once, 

during that time, the sub stopped and took on 
more torpedoes, I could feel ground swells, so f 
guessed we were near some little island. 

I got to talking to one of the crew who'd worked 

im New York. He wanted to know what movies 
were showing on Broadway. They didn’t believe 

me when I told them that everybody in America 

had butter and plenty of white bread. The food 
on the sub was pretty bad. 

Most of the Nazis were former merchant sea- 
men. I guess maybe that’s why they finally let me 

go. They threatened to kill me time after time, 

but on the fifth day they surfaced beside a fishing 
boat and let me off. I got to Curacao and from 
there made my way back to the U. S. 

If you want to know more about our fighting 
[Continued on page 177] 

“| wish you'd remind me to have the windshield wiper 
fixed.” 
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[Continued from page 59] 

also with the disabled plane, which was nearly 
as big as the boat itself. 

Yet the main complaint of C.G.A. skippers is 

that they don’t get enough action. 

As we stood together in the chart room of a 55 

foot twin screw express cruiser moving slowly 

through the coastal fog on night patrol duty a 

bronzed flotilla commander recently told me the 

sentiments of most. 

“We fellows are mad as Hell about the sub 
toll,” he said, “and the sooner they send us out 
as freighter convoys the sooner the sub menace 

will be over. Give us each a freighter to protect, 

a couple of guns and some depth charges to do 

it with and we'll make it plenty tough for enemy 

pig boats to operate.” 
“But most of you haven't sufficient cruising 

radius,” I protested. 

“We could refuel from the freighter or if 

they'd let enough of us go out we could form 
a continuous coastal patrol line from port to port.” 

In peace time America’s small boat skippers are 
2 mighty class conscious lot. The sailboat men 

scorn the motor boat fellows as “stink pot sailors”: 
the tug and workboat sailors label vachtsmen 

“brass polishing monkeys” But today w the 
United States Coast Guard Auxiliary, thev all 

work together for the victory all of us will share. 

Time Savers For The Welder 
[Continued from page 139] 

of the carriage, winds about this rod when the 

crank is turned and serves to draw the carriage 

along the straight edge. As the carriage moves 

forward, the torch eats through the metal in a 
straight line. The speed at which the torch is 

drawn across the surface can be controlled by 
the operator, of course, and made consistent with 
the thickness of the metal stock. 

Another wire attached to the other side of the 
carriage and passing around below the frame to 
the windlass is used to return the carriage to its 

original position by reversing the crank turning 

This machine should take about six hours to 
build and its cost is also very !ow—Paul Cain. 

Answers to Questions on Page 152 

8—Ammeter 
9—-Voltmeter 

1—Battery 
2—Single cell 
3—AC Generator 10—Galvanometer 
4—DC Generator or 11—Crossing wires 

motor 12—Single switch 
5—Resistance 13—Double switch 
6—Condenser 14—Rheostat 
7—Ground connection 15—Variable condenser | 
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Heroes Without Uniform 

[Continued from page 176] 

seamen, go any day down to the hall of the 
National Maritime Union in New York and talk 
to the lads there waiting to ship out. You'll find 
many of them who’ve had the same experiences 
I've had—and worse. For instance, the other day 

I saw one of my mates who was with me when I 

was torpedoed twice. If you think my luck was 
bad, consider his: he was in the black gang when 

we went down. He’d been torpedoed three times, 

before we got it that night. That makes five times 

1 all. And he was waiting for another ship. 
We don’t want any uniforms,” he told me, “but 

we're going to fight them just the same.” 

That goes for all of us. Our union will ship out 
free if the owners will do the same—anything to 

get the stuff to the boys. 

And what my mate says goes for me, too. 

(Editor’s Note: Since giving his story to 

MeEcHANIX ILLUstTRATED, Seaman Archie Gibbs has 
shipped out again.) 

Soldiers in the U. S. Army get 10 ounces more 

food per day now than in the World War. 

quarts of potatoes—64 ounces—can be 

in 8-ounce can in dehydrated form. 

Two 

packed in z 

Electric companies are developing refrigerators 

with plastic sides and top, mounted on metal 
frame. 

= Lappe AP a a 

“Moths.” 
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The Feel Of Death In The Air Burglar Alarm For Your Car 

[Continued from page 38] 

get out of even this scrape if you wake up and pull 
yourself together!” 

With a physical reluctance that I have pre- 
viously known only at the height of a critical ill- 
ness, I began to pull the Spitfire out of the dive, 
weaving all the time. She was mushy and 
sluggish, so that I knew the elevators had been hit. 
The 109’s came down on me like a ton of bricks, 
shooting so prolifically that it was almost funny. 
The sky was full of vicious little smoke spirals 
from their guns and the streak of tracer shells. I 
did everything I could to upset their aim and their 
shooting was wild. 

I held an erratic dive down to 1,000 feet for 
the sake of speed. I had to keep forcing myself to 
go on flying, though the actual control of the air- 
craft was instinctive as long as my hands and feet 
would consent to function at all. 

There was blood all over the place masses of it, 
pouring down over my knees and unaccountably 

splashing up onto the windscreen. I am notaffected 
by the sight of blood, or not my own, anyway; 
but I knew I was losing rather a lot. 

The Spitfire was slow because of its injuries. 
This was galling, as a Mark V is normally faster 

than a 109 at sea level. Two or three times, when 

the Huns got too close, I had to turn and mix it 

with them for a little while to stop them closing 
right in on my tail, but gradually—very gradually, 

it seemed—we approached Encland. 
By now the redness had faded ou* and colors 

were normal again. 

Some of the 109’s turned back, perhaps out of 

ammunition, and only five continued chasing me. 

My head was swimming and I had to keep fighting 

a tremendous longing to flop forward and plunge 

straight into the sea. 

Pursuers Give Up Near Coast 

I was heading for the nearest forward airdrome, 
just inside the coast, and I hoped to lead the 109’s 
over it and let the ground defenses have a crack 
at them, but, six or eight miles from the English 

coast they all turned back. 

My mind went round and round and started 
arguing three ways at once. One part of it said: 
“Here’s your chance; you’ve got them cold now; 
get after them for all you’re worth. One or two 
may be lagging and it’d be grand to get one now.” 
Another part quickly swamped this with a most 
ardent revulsion from any sort of effort whatso- 
ever. A third part, functioning sanely, said: “Don’t 
be even stupider than you are. You’ve lost a fair 
amount of blood and if you hang around now you 
may pass out. Besides, the plane is too slow, any- 

way. Down you get on the ground immediately.” 
As I saw the 109’s disappearing, I remember 

thinking: “Well, how many of you sods does it 
take to shoot a Spitfire down?” That was very 

[Continued on page 179] 
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[Continued from page 141] 

conveniently near the driver’s seat as shown. 

However, there is one drawback: after the alarm 
unit is turned on, it is difficult to close the car door 
without blowing the horn. To overcome this, 

another switch, of the key-operated type, is 
mounted where it can be controlled from the out- 
side of the car. If you can purchase such a switch 
from a radio-parts dealer or auto-supply store, 
do so. These switches, however, are not very 
easy to find. A conventional key-operated ignition 
switch will not do because the key can be removed 

only when it is at the “off” position. 
If you cannot find a suitable switch, it is not a 

difficult matter to make one from an inexpensive 
push-pull dashboard switch sold for controlling 
spotlights, etc. These switches usually are mounted 

on a C-shaped clamp so they can be fastened to 
the turned-back part of a dashboard. Also, they 
are made so that they are on when the button is 
pulled out, off when it is pushed in. It is necessary 
to reverse this operation. 

Take the switch apart and extract the plunger 
or contact rod. Remove the brass ring at the end, 

leaving the fiber insulating washer or washers in 
place. Wrap a layer or two of fairly heavy paper 

around the stem for a distance of 12” or so back of 
the washer, and over this wind a layer of tinned 

wire. One strand of tinned radio hookup wire is 

ideal. Apply solder to the wire to form a con- 

tinuous surface. Thus you have a metal sheath 

encircling the contact rod and insulated from it. 

If the end of the contact rod is not already 
threaded, cut a suitable thread on it. The threaded 
stud on the housing, through which the contact 

rod normally slides, probably will have to be 
lenzthened by soldering or otherwise fastening a 

short lenzth of 1” fixture nipple to it as shown. A 

nipple with a shoulder on it, like the one in the 
photo, is desirable. Obtain a nut, preferably a 
knurled type, to fit the nipple. 
Reassemble the switch and test it. The circuit 

should close when the contact rod is pushed in, 
open when it is pulled out. The threaded end of 
the rod should be about even with the outer end 
of the threaded housing stud when in the “off” 
position. In order to move it outward, you will 
need a key that consists of a rod drilled at one end 
and tapped to fit the contact-rod threads. One of 
the brass lugs from a standard connection plug, 

soldered in a slot at the other end of the key, 
provides a means of placing it on a key ring. 
Mount the switch at some convenient point by 

drilling a hole through the car body, preferably 
in a place where water will not run into the key- 
hole. You can turn the switch on by pushing the 
end of the contact rod with a match or any other 

slender article; but to turn it off again you have 
to use a key that matches the threads. A con- 
ventional key-operated switch is mounted in the 
same manner. 

The gray matter of the brain is 84% water. 
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The Feel Of Death In The Air 
[Continued from pege 178] 

foolish, considering that it sometimes takes only 

one. 
So I made for the coastal airdrome. On arrival 

there, I thought the effort of fiying to the down- 

wind end would be more than | could manage. I 

felt hideousiy sick and too exhausied even to 
think. I didn’t mind if I died. I could feel myself 

growing weaker every second and I woncered 

whether I could land before fainting. 

streaming \down my neck and the control column 
was covered with it and all sticky. I longed to flop 

forward and dive straight into the deck—and 
oblivion. 

1 had to screw up all my determination to lower 

the wheels, and once again to lower the flaps, 

though each operation requires on!y che movement 

of a light lever. 

I taxied in and stopped. With a fina’ effort, which 
was nothing but a concession to mv own pride, I 

checked’over the cockpit with «rear thoroughness 

to see that I'd left all the switches, etc., as they 
should be left. 

Gingerly I eased off my helmet and grinned to 

a friend from my own squadron who had dropped 
in for some fuel. He grinned back and then, real- 

izing that things weren’t too good, he shouted 

boisterously for the ambulance, 

Resentment And Gratitude Mingle 

I flopped back and let the duty crew unfix my 
harness. I was partly resentful that they were 
pulling me about when all I wanted was to lie 
still and fade away to sleep, and partly grateful 
for what they were doing for me, They helped 

me out of the cockpit on to a stretcher and put me 

in the ambulance. 

I remember it getting darker when they shut 

the doors and a pain in my temple where a medi- 

cal orderly was pressing it to stop the flow of 

blood from a severed artery. A bilious darkness 
overcame me and, as the ambulance jolted across 

the surface of the airdrome, I lost consciousness 
at last. 

When I woke up ten hours later in the hospital it 
was with the happy realization that there was 

nothing more to do but get better again. 

I felt frightful, admittedly. But I was in Eng- 

land, among friends, and not, as I might: easily 

have been, in German hands in France. Nothing 

else mattered and the relief that I felt was past 
description. 
They had operated on my head and dug out 

numerous little bits of metal casing from the can- 
non shell which had exploded far too close for my 
liking. 

I’ve got the bits at home and I am keeping them. 
One day they will help me shoot a good line to 
my grandchildren. But before then there is a score 
to settle. That Hun certainly gave me a very sore 

head and I want above all a chance to hand it 
back. I'll be a lot happier after that. 

When 

Blood was’ 
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"HOW To Run A Lathe” 
War industries need more lathe operators—get 
this valuable book on the operation and care 
of metal working lathes. Covers many sub- 
jects such as turning, facing, drilling, boring, 

reaming, tapping, thread cutting and taper 
turning. Size 54%" x 8". Send 25c in stamps for 
your copy today. 

365 ILLUSTRATIONS 

128 PAGES 

SOUTH BEND LATHE WORKS 

South Bend, Indiana, U.S. A. 
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A.C. Learn to weld for defense—de- 
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Soldiers On Snow Make A “B” Battery 
[Continued from page 55] 

and the duty roster reads like a compendium of 
the world champions in Winter sports, 
Each member of a ski patrol is a skilled ski 

runner, Alpinist and infantryman. He is equipped 
with an automatic rifle, a bayonet, a pack, an ice- 
z xe, extra aluminum tips to use on broken skis, 

zvalanche rope and other high-altitude equip- 
ment. Nothing can surpass the ability of skiers 
themselves in traversing unbroken snowed-under 

1 0untain passes or either open or wooded terrain. 

They travel with the speed of express trains, their 
white cloaked outfits making them virtually in- 
visible to the enemy. 

The ski fighters seek to keep mountain passes 
open for mass movement, reconnoiter where ordi- 

nary transportation is impossible, set up communi- 
cation lines and repair telephone wires, seek to 
maintain important mountain tops as obstruction 
points and to prevent the enemy from advancing 
in snow-covered reaches by effecting deliberate 
evalanches, The patrol also may be utilized in 
the first wave of attack in big battles, scouting 
services, raids, general patrols and avalanche sav- 
ing. 

The army ski has become one of the most spec- 
tacular means of transport ever devised and the 
sight of an entire company glissading in formation 
«own a snow-packed slope is more striking than a 
cavalry charge. 

“We thrive on bad weather, 
We welcome frosty winds. 
Firmly we march toward victory, 

Blow wind, freeze frost, 
We fear you not.” 
This is the song of the mighty fighters of the 

snow, the ski troops. Their warfare is all-out war 
and no holds are barred. 

An airplane engine may contain more than 
8,000 separate pieces of metal. 

AMERICA IN 1950 

IF THE AXIS WINS... 
«++ you'll still be in a uniform, 

whether you're a man, woman or 
child. And your immediate superior 
won't be a_ hard-boiled American 
sergeant—he'll be a Nazi gauleiter, a 
storm trooper or a _ swaggering 
Japanese militarist. 

IF AMERICA WINS... 
. ++ you can be certain that your 

loved ones now in uniform will be 
back with you, working at their old 
jobs and enjoying life as only Ameri- 
cans can. And to get that form of 
life, you have to support your govern- 
ment now, by purchasing your share 
of War Bonds! 
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[Continued from page 143] 

have been arranged inside the case test the cir- 
cuit with a voltmeter for continuity. Be sure all 
springs make good firm contact. Any space be- 
tween cells should be filled with strips of insu- 
lating material such as cardboard to prevent 
movement of the cells. Then screw on the top. 
Enamel the outside of the case after sandpaper- 

ing it and you will have a nicely finished “B” 

battery that will fit your pocket. Two such bat- 
teries can be connected in series to obtain a full 
45 volts. < 

Refilling is simply a matter of removing the 
cover and taking out the old cells. Inspect all 
springs for corrosion and scrape them before as- 

sembling the new cells. Such a battery, under nor- 

mal use with low drain apparatus, should last 
several months before needing a refill. 

Model Siege Gun 
[Continued from page 119] 

the wheel drill holes with a No. 60 drill and drive 
in pins about 14”. Cut them off. Put a drop of 
solder on them and file smooth. These pins will 
prevent the tires from ever loosening or coming 
off. When the glue is dry, remove the pins hold- 
ing the spokes and rim to the board, and take off 
the board. Now glue the other half of the hub onto 
the wheel over the end of the box sticking through. 
The other wheel can be built on this same board. 
These are very sturdy wheels, and can be mounted 
on the cannon using the square nuts—Fig. 8. 

The weight’ on the tail piece—Fig. 9-D—is made 

of iron rod tapped for an 8-32 machine screw. 
This screw is inserted through a rubber pad and 
a threaded hole in the tail piece and used to 
hold this tail piece weight in place. The 
weight keeps the cannon from tipping for- 
ward when the breech block is removed for firing. 

A piece of 7”x%” drill rod makes an excellent 
ramrod for extracting cartridge shells and a piece 
of No. 22 insulated copper wire twisted double 
with a loop in one end acts to pull a cleaning rag 
through. The cannon may be blued with some 
quick bluing material and the balance painted 
gray. 

Fish Scale Brooches 

[Continued from page 142] 

They are effective if arranged in the form of 
miniature roses, etc. A close imitation of a flower 

is secured if the small scales are previously col- 

ored red, blue, green and yellow or other tints. 

This can be done in quantity by soaking them ir 
photographic water colors. Another method is te 
coat them individually with fingernail polish of 
the desired color. Clear polish can be tinted easily 
with a little dye or even pigments ground in oil 
A pair of tweezers should be provided for handling 
the scales while they are being cemented in place 
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Filtered Flash Tone Contrast 
[ Continued from p page 99] 

before using it. An efficient way of wrapping the 

bulb consists of soaking the cellophane in water 

ind then wrapping it around the bulb to be used. 
The wet cellophane will adhere snugly to the bulb 

ind the top portion can be twisted with a spring 

ilm clip, as illustrated. Cellophane of any color 
‘an be used depending upon the effect desired. 

Since the cellophane is over the light and not 

ver the lens, it cannot cause distortion or affect 
he quality of the lens in any manner. It merely 
erves to color the light hitting the subject, and 

n this manner acts in the same capacity as a filter 
ver the lens would, with the exception, however, 

hat the light can be controlled to a confined por- 

ion of the composition; whereas a filter over the 

ens acts upon all the light passing through to the 

ilm. 

Some of the effects possible with colored flash 
ire illustrated herewith and explained in the re- 

pective captions. Further control may be exer- 

‘ised in the case where the red flash washed out 
the model’s red lips—by jacketing only the bot- 

tom half of the bulb with cellophane and leaving 

the top half uncovered. This will cause the filtered 
ight to hit below the lip-line and act only upon 
the clothing. Another alternative is to use a 

lifferent color make-up such as blue for the lips 

) insure their photographing dark with the red- 
acketed flashbulb. 
To determine which color cellophane to use 

for a certain subject, view the subject through 

the cellophane itself. The various colors in the 
composition will appear either darker or lighter 

depending upon which color cellophane is used 

for viewing. Whichever effect is desired, that 
particular color of cellophane should be used 
Exposures, of course, will vary with the differ- 

ent filters over the light, and if it is desired to 

keep them constant, larger or smaller bulbs can 

be used. The filter factors for colored cellophane 

jackets were found to be as follows: 

Red cellophane 

Yellow cellophane saa 
Blue cellophane ae 

Other factors may be determined by comparing 

the color of the cellophane with that of a simiiar 

filter and using the filter’s factor. 

If you've ever been to Europe, Africa, Australia, or 

any of the islands of the Southwest Pacific, you've 
probably got a collection of photographs you took on 
that trip. Now the Government may need those pic- 
tures! If any of them show as backgrounds landscapes, 
beaches, docks, manufacturing plants or railroads— 
don't send the prints in, but write a description of 
them and send it to the Office of Strategic Services, 
at 1600 Broadway, New York City. If your pictures are 
the type the Office of War Information can use, they'll 
let you know. 

| LOOK UP YOUR OLD PICTURES 
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War Increases Demand— You Profit! 
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big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc.,with durable, sparkling, new 

f coat of metal—with stroke of brush. 
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@ Learn how you c an build up a 
profitable spare or full-time busi- 
ness in your own home. This new 
book *‘How to Make Money in 

| Woodworking" is crammed with 
| pr sal tested ideas, plans, and 
| suggestions. Tells you exactly what Uree ? ’ 

to make, how to make it and how 
to sell it. Describes plans that have 
worked for others. Woodworking, 
the new way, is light, pleasant, 
and profitable. Send only 10¢ and 
complete book will be mailed post- 
paid, Satisfaction guaranteed or 
money refunded, Write to 

The Delta Mfg. Co. (Dept. 694-8) 
600 £. Vienna Ave., Milwaukee 
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construction may be utilized in other fields the 
details you submitted are not being disclosed here. 
We do not think that this gasoline tank is com- 

parable to present methods. It will not withstand 
a crash. We are sure that in any crash the metal 
parts of the combination will be punctured before 
they yield sufficiently to protect the container. 
We make this pronouncement even though we 
understand that your construction would permit 

of a certain amount of flexibility. 
But, as semi-flexible containers for shipment 

of various products, your design might find a use- 

ful market after the war. We would recommend 
that you look into such posibilities. 

We would also suggest that some flexible filling 
be placed between the rubber and metal in an 
effort to minimize wear. 

Propeller Blade 

Joseph A. Depotie of Hermansville, Mich., sub- 
mits a design of a double propeller blade which he 
believes will be more efficient than present pro- 
pellers. He wants to know what we think of the 
new form of construction. 
ANSWER: We do not believe that there would be 

any increase in thrust developed by your propeller 

which could not be duplicated by increasing the 
size or pitch of any modern type. 

But that statement is merely an opinion. We 
know of no experimental evidence upon which it 

can be based, Therefore, we recommend that you 

build up several small solid blade combinations 
similar in design to your proposed propeller and 

that you place these sections in a home-made wind 
tunnel so that you can carefully trace, by the 

streamlined pattern produced, the exact path of 
the current. If you find that the area of vacuum 

has been sufficiently displaced or relieved it would 

then be recommended that you build up a working 
model in small size, place this on a platform and 
drive it by an electric motor. With a spring balance 

you can estimate the thrust and compare this with 

that obtained from a regular propeller. 
Attaching your propeller to a motor and placing 

this on an arm which will rotate around a central 
shaft also should enable you to arrive at some 

sort of a decision merely by counting revolutions. 

Remember that you must not increase the di- 

cmeter of the propeller, pitch of the blades or the 
power delivered to the motor. 

Screen For Car 
Airplane Fabric Fastening Means 

George F. Claus of Caledonia, N. J., asks for an 

expression of opinion on a screen for automobile 
windows which he has been using for four years. 
He also queries us about a new method which he 
has developed for fastening fabric in place on 
light airplanes. 

[Continued on page 185] 
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pliers for short lengths and other uses anyway, 
so suit yourself about the dowel. The advocates 

of each tool have their arguments for using their 

own pets, but it is purely a matter of taste. 

Now pull that sharp knife from your pocket, 
and you have your tools. Don’t forget the string. 
If there is any chance you might do several 
rackets, buy your tennis strings in quantity—it’s 
cheaper! All right, let’s begin! 

Cut the strings out of the racket on which you 
plan to work—down the center and across. Then 
pull the short lengths from the holes with the 
pliers. Some of them will be stuck, especially in 
the sunken holes, but soon you'll learn to get 
them out in a jiffy. Once the frame is cleaned 
take a short length of the old string, run it through 
the holes one at a time and pull back and forth 
briskly until all the old varnish and sharp places 
are worn away. This is called “burning out the 

holes.” It makes your later work easier and with 
no sharp corners the strings will last longer. 
The strings you ordered probably came in 19 

and 17 foot lengths. Let’s uncoil the 17-footer and 
insert the up-and-down strings first. Start in the 
two center holes at the top of the racket. Run half 

the string through the left hole at the top and 
the left hole at the bottom and do the same with 
the right half of the string in the right center 
holes, We will work from the center toward each 
side and do one side at a time. 
Now here’s where the factory vise has it all 

over the homemade one unless you were careful 

in the making. On the factory vise the top fasten- 
ing slips down out of the way so you can insert 
awls in the top holes without interference. But 
we'll hope you allowed for that, too, if you made 
your own. So now proceed. 

Let’s do the right side first. Run an awl beside 
the string in the top left hole and also one in the 
bottom left, just for luck. Then pull the right 
string tight at the bottom and bend it toward 
the next hole before inserting the awl. Until you 

are more experienced (and even after) you might 
want to peer into the hole to see just where the 
string is so that you won’t cut the gut. This is 

slow and it gives you stringer’s squint, but it 
pays dividends. 
Something about the tension: pull each string 

tight enough to take out all the kinks and then 
about half of the stretch. Never jerk, but always 
give a steady pull until the desired tension is 
reached. 
Now just keep going. Tighten the next string 

from the top and insert another awl: then when 
you get back to the bottom you simply have to 

move the awl that is there two holes to the richt. 
It doesn’t hurt to have another racket lying 

handy just in case you want to compare the 

progress you are making. It’s been done before 

Most rackets have 18 up and down strings and 22 
[Continued on pag? 134] 
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THIS BOAT | 
NOT FOR SALE 

BUT YOU CAN 
BUILD IT! 

HE war has brought the 
sale of new boats to a vir- 

tual standstill BUT—you can 
have a new boat next spring! 

. Why not build it yourself! 

The big new illustrated issue 
of HOW TO BUILD 20 BOATS 
tells you exactly how to do it, 
and contains a selection of boats 
ranging from a paddleboard to 
cruisers and auxiliaries over 
30 feet in length! All are hand- 
picked for the amateur builder 
and are presented with com- 
plete plans and building in- 
structions that enable even the 
inexperienced craftsman to 
turn out a GOOD boat. 

Featured is the LIGHTNING 
CLASS racing sloop, whose 
plans are published here for the 
first time, by special permis- 
‘sion of the Lightning Class As- 
sociation. Also included are 
plans of Captain Charles Bor- 
den’s famous Confucius, 17-foot 
ofishore cutter that crossed the 
Pacific twice and covered 8,000 

~“ oeean miles! . 
Send 50 cents with the cou- 
Ben below for your copy of this 
@reat book, or buy it at your 

s sapeenetand. But do it today! 

“We Two,” Light- 
ning Class Cham- 
pion of Bay Head 
Yocht Club, owned 
by Judge L. Stauf- 
fer Oliver. 

i <x 

-OUT AND MAIL TODAY! 

Fawcett Publications, Inc. Mi-2 § 
Greenwich, Conn. . 

Enclosed find 50 cents in checks, cash, mo rder or stamps. ; 
Please send me at once a copy, postpaid, of HOW TO BUILD 20 ' 
BOATS No. 8 (Wrap ccins in paper before placing in envelopes.) 5 

! 
é 

Nate cccccccccceces coccse cocccscnss cnsceses enesenenescoosceccssecs cesses » § 
t 

' Address  ....cccccccscccececccesvecsscrewssssssessesetonsessooscssossessosorssessoqsse scccuese “5 
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SHOP METHOD HOME TRAINING 
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across, but not all. Usually, between the last and 

the next to the last string on each side you will 
skip a hole because the curve of the head will 
put the last two strings too close together. 

Now you have the last string outside. This time 

you turn it down instead of up to the right when 
you tighten it. It has to go under the two loops 

made by the other strings which you see on the 

outside of the bow near the handle. Slip an awl 
under the first loop, then run the string through 

beside it. Do the next one the same way, then pull 

the string tight with your pliers and cut off the 

excess end. 
Well, we’re back to the center again. Pull out 

the bottom left awl and tighten the string. Now 

pull out the top left awl and take some of that 

slack off the middle strings. You won't get it all, 

but don’t worry. When you reach the left side 
the center strings will be sagging. That is because 

the bow is elastic and naturally bends under 

pressure. When you insert the cross strings the 

bow will bend back the other way and all loose 
strings will automatically tighten. 

Now we’re ready for the cross strings. This is 

slightly harder because you have to weave each 
cross string through the long ones. Let’s start at 

the top, for a very good reason. The top half of the 

racket gets the most use and strings are more 

likely to break there first. Naturally the strings 
you put in last will have been handled the most, 

so by being in the lower half of the racket they 

are protected in case any flaws might have de- 
veloped in the handling. 

The top cross string must be anchored with a 
simple knot looped around one of the up and 
down strings. This knot is, of course, on the in- 

side of the bow and the first cross string starts one 

hole below that. 

If you notice the up-and-down strings closely it 
can be seen that they are not even. One will be 
high, the next low, the next high, and on 
across the racket. The chief thing to remember 

is to start weaving the cross-strings so they will 

press down on the raised long strings and pass 

under the lowered Otherwise the cross 
strings will slip back and forth loosely and the 

stringing job will not stay tight. 

The bottom string is tied in the same manner 

as the top one. After you have the last string 
tightened pull the end inside the frame in the 
next hole down and slip an awl beside it. Then 

make the knot, clip the loose ends, and you have 

strung your first tennis racket. It’s a good tight 

job and something to be proud of. Chances are 
that you'll get orders to string several for your 
court-mates.—Rex O. Matthews 

so 

ones. 

Mention 

A synthetic resin sealer now on the market 
provides a good protection for fishing rods, as well 

as protecting all fishing gear against rust and 

corrosion. 
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Your Invention Clinic 
[Continued from page 182] 

Answer: Because both of these items show 
promise, details of constructions will not be given, 

in accordance with our policy to protect the in- 

ventor as much as possible whenever a suggestion 

considered worthy by us is submitted. 
The mere use for an item is not patentable, as 

your attorney will tell you. In fact, he might find it 
difficult to claim invention in the case of the auto 
screens, even though you have simplified the 
method of attaching them and, from your descrip- 

tion, made it possible for the screens to fit any 
make of automobile. We believe that there is some 
merit to this idea and would recommend that you 

investigate its possibilities. Perhaps you will find 
it necessary to make modifications to produce a 
patentable item but you must remember that the 
method which you are using now also could be 
used by anyone else without credit to you. 
The very feature which you point out as being 

an advantage in your method of fastening fabric 

to the wings and body of an airplane would seem 

to us to be detrimental. You state that the method 
slows down landing speed; presumably, it would 

also slow down air speed. The suggestion seems 

to be worth while and we believe it should be 
investigated carefully. Unfortunately, it is ap- 

plicable only to fabric constructions. If any new 

method of binding and fastening should be de- 

veloped in the interim, the method advanced by 

you might be useless. 

Assuming that you can patent this construction, 
you should approach the situation with the 

thought that it presents a gambling venture. If -it 

is not accepted by a manufacturer you can do 

nothing with it. On the other hand, manufacturers 

might look upon your method with a considerable 

degree of favor today because it seems to elimi- 

nate many man-hours of work. Our advice is that 

you plot the future course of this invention cau- 
tiously. 

= 

Mr. Hotchkiss has developed a new transparent plastic 
that shatters just like glass.” 
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SECRETS ENTRUSTED 

= are some things that can not be 
generally told—things you ought to 

know. Great truths are dangerous to 
some—but factors for personal power 
and accomplishment in the hands of 
those who understand them.Behind thetales 
of the miraclesand mysteries of the ancients, 
lie centuries of their secret probing into 
nature’s laws—their amazing discoveries 
of the hidden processes of man’s mind, 
and the mastery of life’s problems. 
Once shrouded in mystery to avoid their 
destruction by mass fear and ignorance, 
these facts remain a useful heritage for 
the thousands of men and women who 
privately use them in their homes today. 

THIS FREE BOOK 
The Rosicrucians (not a religious organization), 

an age-old brotherhood of learning, have pre- 
served this secret wisdom in their archives for 
centuries. They now invite you to share the 
practical helpfulness of their teachings. 
Write today for a free copy of the book, “The 
Mastery of Life.”” Within its pages may lie a new 
life of opportunity for you. Address Scribe G.G.L. 

The ROSICRUCIANS 
{ AMORC), SAN JOSE, CALIFORNIA, U.S.A. 

PATENT YOUR | 
SEND FOR FREE BOO 

Written by a Former Member of the Examin 
ing Corps (1922-24) of the U.S. Patent Office 

CARL MILLER. Registered Patent Attorney 
Former Member Examining Corps U.S. Patent Office 

@ostworth Bidg., Dept. 23-B, few York—Bond Bidg., Dept. 23-8, Washington, 0. ¢ 
Please aend me your Free Book, How to Obtain a Patent, and’*Record of invention’’ form. # 

NAMB ecccccececocoecocecccccccceccccescocsssesosess : 

ADDRESS ...-..--- 2-2-2 one nnn nnn enn nccesessceceess * 



YOU Can Win CASH, Too! 
N PAGES 66-73 appear pictures of 

O valuable prizes to be given free to 
readers of MECHANIX ILLUSTRATED. You 
probably know all about the big contest 
by now, but you must have several friends 
me would like to know about the "Build- 
words" game and the valu- 

the individual winning the second largest prize 
will ger $20. The sponsor of the winner of the 

third iargest prize will get $25. In addition, 
there are five more prizes of $5 each. 

That doesn't mean you have to sponsor the 
winner of the Ist prize (an Aeronca air- 

plane) to win $100. The 
able prizes, too. 

There are enough prizes 
for all, so why not make a 
list of friends you know will 
be ‘aterested in this contest 
ana who you believe have 
the skill to win? 

By so doing, you may win 
one hundred dollars, cash! 

See your friends per- 
sonally, telephone them, or 

Ist Prize 

2nd Prize 

3rd Prize 

SPONSOR PRIZES 

In addition, there are five 
more prizes of $5 each! 

winner of the first prize 
may not have a sponsor. The 
$100 may be won by some- 
one sponsoring a minor 
prize winner! 

Sponsoring one or more 
of your friends does not 
injure your chances of win- 
ning a prize in the “Build- 
words" contest, but gives 
you a chance to take in a 

$ 50 
$ 25 

send them one of the cou- 
pons at the bottom of this page. Be sure 
they put YOUR NAME on the contest entry 
blank as sponsor. 

That's all you have to do! 
If one of your friends wins a prize, YOU, as 

his or her sponsor, will be eligible for a cash 
prize for having introduced a prize winner to 
the contest. 

The person who sponsors the winner of the 
biggest prize will receive $100. The sponsor of 

CASH PRIZE as well as 
one of the big contest prizes. 

All you have to do is let your friends in on 
this big contest. Tell them to put you down 
as their sponsor and you automatically become 
eligible for a cash sponsorship prize! 

Be sure, though, that you, as sponsor, select 
entrants skillfully, sponsoring those persons 
you believe are capable of winning a prize in 
the “Buildwords" contest. You may sponsor 
members of your family. 

Dear......... 

blank as sponsor! 
There are no catches in this contest. 

I'm sponsoring you because | think you can win, 

1 think you can win an Aeronca airplane or $1,500 in War Bonds! 
If not the airplane, one of nearly a hundred other valuable items. For details see the "BUILDWORDS" contest in 

the magazine MECHANIX ILLUSTRATED. It's now only 10c at al! newsstands. 
| hope you enter. If you do, | may win $100 as your sponsor. 

No slogans to think up. No essays to write. 

Your friend 

Don't forget, put my name down on your entry 

The highest score wins and 

CeCe Cee eeeeeeeeeeeeee Seeeeseeeeeeeee seeeeescee 

ee Riensmeniinnwinn 

the magazine MECHANIX ILLUSTRATED. 
| hope you enter. 

blank as sponsor! 

I'm sponsoring you because | think you can win. 

1 think you can win an Aeronca airplane or $!,500 in War Bonds! 
If not the airplane, one of nearly a hundred other valuable items. For details see the “"BUILDWORDS" contest in 

It's now only 10c at all newsstands. 
If you do, | may win $100 as your sponsor. 

There are no catches in this contest. No slogans to think up. 

Your friend 

Don't forget, put my name down on your entry 

No essays to write. The highest score wins and 


