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FROM the skillful hands of our craftsmen 
to the welcoming hands of airplane pilots, 

three amazing instruments are now flowing 
steadily and in volume. 

These are the gyro-horizon, the directional 
gyro, and the remote indicating compass. 
The first two were designed by Sperry, and 
are built by Sperry and Fisher Body. The 
latter was designed by Bendix, and is built 
hy Bendix and Fisher Body. 

To meet their specifications, in the volume 
required, was a challenge to Fisher techni· 

• c1ans. 
• 

But true craftsmanship knows no limits. 
And the extreme precision demanded in the 
manufacture of these instruments was hut 

The A rmy-Navy "E" jlie3 abore fou r FWter Body plants 
for excellence in aircraft p roduction and from ttvo others 
for tank p roduction, while the Navy " E," with four 
stars, is flown by still another Fisher Body plant for it.s 
naval ordnance work. 

an extension of notably accurate work done 
on bombers, gun-breech housings, tanks, 
anti-aircraft guns, and other armament. 

We have learned to hank on craftsmanship 
- to depend on it. And any time our fighting 
men need a technical plus to put them in 
the clear, we'll burn the lights every night 
till they get it. 

• • • 
Every Sunday Afternoon 

GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 
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11Don't tell the General • •• but I helped put 

his army on synthetic rubber tires·! 11 

• 

A wards to 
P plants 

.. ' 
; 

• • 

' 

111t all began back home 

before the war, with a 

road test that totaled 

80,0 00,0 0 0 miles11 

"He re 's w hat I mean," said 
the P .F.C. "The tires I drove 
in the rest were the ancestot·s 
of the ones on this buggy. T he 
B. F. Goodrich Comp a n y 
wanred to prove chat synthetic 
rubber would work in pas
senger tires. So they sold sev
er al thousand tires, and ask ed 
people co send in m ileage r e
pons. All together w e r olled 
up 80,000,000 mi l es, and 
that's a lot of miles." 

The passenger car tires 
used had more chan 50% of 
their nacural r ubber r eplaced 
by our own synchetic-Amer
ipol. Today's all-synthetic 
passenger car tires are made 
wirh government synthetic-
''GR- ."And 99% of the natu
ral rubber has been replaced 
by it. 

That pre-P earl H arbo.r ·test 
gave us a 3-year head start. I t 
gave us the "know how" that 
has already enabled us to pro
duce a synrhetic passenger 
car rire almost as good as the 
Silvenowns you used to get! 
I t's easily the best synthetic 
tir e you can buy roday. 

There at·e some synthetic 
tires today available to those 
u;bo can qualify. Bitt orw 
fighting fot·ces still need 
every 011nce of , .. ,~.bbe1· they 
cau get. So do everytbi1zg 
J'Oit can to make your prese11t 
tires lt~st-don't drive evetz 
one mmecessa1·y mile. 

T he B. F. Goodrich Company, A.Rro11, Ohio 

Buy War Savings Bonds and Stamps regularly. 1 
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-A,J, .1/ '1/ou ~ec«le 
'1/ou 'Jtlt:Ud <JI.eaw-19 M011.e8oo~l 
Seldom has an opportunity like this ever 
been offered to Readers! Here is a chance to 
own a set of the Deluxe edition of the high
ly esteemed Standard American Encyclope
d ia-ALMOST AS A GIFT. All you hove to 
do Is send in your nome a nd address on the 
Encyclopedia Gift Certificate below and we 
will send you your G ift Volume One. We 
mall you this Important 288-page book for 
Just the mailing and handling costs without 
charging you one penny of what the volume 
costs. And, In addition, after receiving your 
gift volume, you have the added privilege 
of obtaining the rest of this big 20-vol ume 
set PRACTICALLY AS A GI FT! 

One of the World's Great Encyclopedias 
Picture yourself as the possessor of one 
of the most remarkable of America's ref
erence encyclopedias! Its comprehensive 
volumes are richly bound in maroon sim
ulated leather lifetime binding. exquisite
ly embelllshed and gilded. These are truly 
pride-awakening books, which America's 
mentally awake families-particularly at 
this tritllng price- a re proud to own. 

This encyclopedia is written in clear, 
easy, PRECISE and CONCISE English. Its 
arrangement puts ANY information you 
want, on any of its 5 0,000 subjects, at 
your very fingertips. Its 4 .500.000 words 
on 5,776 pages are amplified by 4 .500 
specially made illustrations- pictures. 
photographs, diagrams-and 16 pages of 
up-to-the-minute maps in FULL COLOR. 
No average college education is remo~ely 
as rich in facts. 

Top-notch experts have covered every 
field of knowledge so simply, and force 
fully that a mere reading conveys exactly 
what is meant. This is especially valuable 
where children of school age will use 
these notable volumes as an aid in their 
studies. 

No Home Is ConiPiete Without This 
Supub Deluxe Encyclopedia 

No books ever published can be of 
greater value in the home circle. Thei.r 
wide scope covers the needs of prac
tically every trade a.nd profession. 
Tradesmen, otncials of every sort, pol
iticians and public speakers will tlnd 
this encyclopedia as necessary as stu
dents and those prepariJlll for better jobs. 

19 More Volumes- Practically As A Gift 
Your gift volume will impress you so 
deeply, we are certain, that you will nat
urally want the other 19 volumes of the 
Standard American Encyclopedia-2 0 vol
umes ln all. Therefore, we are r eserving a set 
In your name and unless you wish to cancel 
this reservation after receiving and examining 
your glft volume, you will receive the remain· 
ln!f volumes one each week, as fast as they at·e 
printed and bound. 

The value of these volumes Is far higher than 
the Incredibly low price you pay. Only mass pro
duction. ln response to enormous demand, makes 
It possible for any familY to own these extraor
dinary educational books--once the exclusive 
privilege of wealth. 

Encyclopedia Educational Service 
105 Court St., Brooklyn 2, N. Y. 

YOUR GIFT BOOK 
IS HERE SHOWN 

Be autifu lly b ound In m aroon 
simula ted leathe r life time 
binding a nd g lided. 

20 LARGE VOLUMES 
4,SOO,OOO WORDS 

so.ooo 
VITAL SUBJECTS 

4S00 ILLUSTRATIONS 

S776 PACES 

DELUXE EDITION 

WORLD MAP 
SECTION IN 
FULL COLOR 

AUTHORITATIVE! 
COMPLETE! 

LATEST EDITION! 

Enc lose 10c In coin or stamps 
t o cover m a iling and h a ndllnlt. 

HOW EVERY READER GETS A GIFT BOOK! 

Please send me GIFT VOLUME ONE of the World-Famous 
STANDAHD AMERICAN ENCYCLOPEDIA (Deluxe Edition). En• 
closed I~ 1 Oc In coin or stamps to cover mailing and hnndlln~ I costs. Please reserve the balance or a set In my name. After I 

Just fill In the En cyclopedia Olft Cer
tificate at right, enclosing 1 Oc In 
coin or stamps. This <'0\'<>rs the co~t 
or handling and mailing the book to 
you. The book Itself Is our gift to 
you to let you decide whether ~ou 
want the rest of the set or not. ~m
medlately. we reserve the other 19 
volumes of the set In your name. giv
Ing you the privilege of obtalnln~r 
these volumes a s they are ready. You 
can cancel your reservation If you 
desire . after you receive and exam
ine your gUt book. But, If you do n ot 
Clll1cel the reservation, you will r e -

celve the remainder o f the aet one 
book each w eek. paying the no~<tman 
the GIFT PRICE-only 99c per vol
ume. plus handling and mailing coAtR 
-and no more. Send In for your Gift 
Volume Immediately and see why we 
call this offer one o f the most sensa
tlorutl ever made to readers. 
IMPORTANT-Due to the difficulty In 
gettin g mate ri a ls w e cannot ~tuaran
tee to k eep this sensational offe r open 
for more tha n a limited time - s o 
don't delay-Send the Gift Certificate 
at once. 

examine my Gift Volume One. I can cancel this rc~cr\'atlon : 

I otherwiRe send me the r emainder or the set a volume a week 
and I will pay the postman C .O.D. the SENSATIONAL GIFT 

I PRICE of on ly 99c per volume (plus mailing and han<lllnll: 
charge), VOLUME ONE IS MI NE TO KEEP IN A.'IY CASE. 

I 
I 
I 

• I 

Name-------------------------------------- -------

SlrecL------------------------------------------------

City & State 21 :SP 
lllll'tiTAIT: h•~erZl p1rs ef 11e c .. ,.•••st h fild il •r ,., .. ts trlllfllill. 
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by P opular Science Publishing Co., Inc. Entered as second-class matter Dec. 28. 1 918. at the Post Office at New York under the act 
of March 3 . 1871l; additional entry as second-class matter a t Dayton, Ohio. Yearly subscriptions to the United States, $2.00, 



• It's always time for an accounting in the business world. 
That's why Accountancy is the dominating profession of 
business; why accountants are well paid and in demand. 

• Interested? Then it's time for an accounting of your 
own affairs. Have you made up a personal balance sheet 
lately? Then try it and see if you're satisfied with the 
credit side. 

• If you aren't contented with your work, your salary, 
your rate of progress, your future-NOW is the time 
t o begin training with I. C. S. for the position offering 
the rewards you desire. 

• Taxes are more involved and are taking a larger pa rt of 
business income than ever before. This increases the need 
for accountants, the opportunities in accounting. M ail the 
coupon t oday for full information on authoritative, prac
tical I. C. S. training. 

SPECIAL 
TUITION RATES 
FOR MEMBERS 

OF THE 

SOX 7677-K, SCRANTON 9, PENNA. ARMED FORCES 

* W ithout cost or obligation, please send me booklet and f ull pa r ticula rs about 
the course before which I have ma rked X : 

.B USINESS COURSES 
0 Account ing 0 Cost Accou nti n g 0 Advertising 0 Commercial Illustratine 
0 C. P. Accoun ting 0 Bus iness Correspondence 0 First Year College 
0 Busi n ess M a n a gem ent 0 Cartooning D Civil ~ervice 0 Foreman.shlp D French 
D Book keeping D College Preparatory D Good English 0 High School 
0 Federal T ax Course 0 Co=erdal 0 Managing Men at Work 

T ECHNICAL AND I NDU STRIAL CO U RS ES 

0 1-Iotor Trnnsporu.tion 
D Rail way Postal Clerk 
D Salesmanship 0 Secretarial 
0 Showcard and Sign Lettering 
D Spanish 0 Traffic :iVlnnaaerueot 

0 Air Brake 0 Contracting and Building 0 Management of Inventions 0 Sanitary Engineeri~ 
0 Air Conditioning 
0 Airplane Draf~iog 

D Cotton Manufacturing D Marine Engines 0 Sheet Metal Work_ 
D Diesel Engines 0 Mechanical Drafting D Ship Drafting 
0 Electrical Drafting D Mechanical Eugineering 0 Sbipfhting 0 Shop Practice D Architectural Dr:Utillll: 

0 Architecture 0 Electrical E~ioeering D Mine ~'oreman D Steam ElP.ctric D Steam F:ngine" 
0 Auto Engine Tune-up 
0 Auto Technician 
D A\-iation 0 Aviation Mecho.oic 
0 Blueprint Reading 
0 Boilermaking 
0 Bridge Engineering 
0 Chetnistry 0 Coal Mining 
0 Civil Engineering 
0 Concrete Engineering 

0 Advanced Dressmaking 
0 Foods and Cookery 

D Electrician 0 Navigation 0 Patteroro11king D Steam Fi~ting 
0 Electrical Maintenance 0 Plastics 0 Plumbing 0 Structural Drafting 
D Foundryman D Tieating 0 Public Works Engineering 0 Structural Engineering 
0 Heat Treatment of Metals D Pulp and Paper Making 0 Surveying and Mapping 
0 Righwny Engineering 0 Radio, General 0 Telegraphy 0 Telephony 
D House l'lanning 0 Radio Operating D Texti le Designing 
D Industrial Metallur ftY 0 Radio Servicing 0 Toolmaking D Tool Design 
D Locomotive Engineer 0 R. R. Section Foreman 0 Welding. Gas and Electric 
0 1\bchini:~t 0 inspector DR. R . Signalman 0 Refrigeration D Woolen Manufacturing 

HOME ECO NOMI CS COURSES 
0 Rome Drl>ssmaking 
0 :Professional Dressmaking and Desig.Ung 

0 Tea Room and Cafeteria 
Man.'\gcmcnt. C:a~eriug 
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Cmiiidian r esidents sr·•ut coupcm to Jntenwtionu~ Corresp011(lenC'e Srhools C'motli11n. Ltd., Jlll)nfreal, Canada. 
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STEWART ROUSE. We think it's 
high time we presented a man whose 
drawings are an outstanding feature 
of this magazine. Rouse studied at 
the Chicago Art Institute, has been a 
staff artist for P .S.M. since 1933, and 
stands six feet three in his socks. 
Characteristic of his fine work are the 
drawings on pages 59 and 68-69 of 
this issue. 
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Could you use $2,600 to supple
ment or replace your income, or 
for medical anll other extra ex
penses if you were totally disabled 
by accident~! means for 2 years? 
Could you use $107.14 every 
30 days for as many as 104 weeks 
during the time you were laid up? 
Could you use $53.57 every 
30 days for as long as 26 weeks if 
you were only partially disabled? 
Would $5,000.00 help your de
pendents if you were killed by 
accidental means? 

·Would you like to have, for a 
modest added investment, $25.00 
weekly for 52 weeks if disabled 
by ill health? 
And, for slight extra cost, up to 
$290 for hospital room or a nurse 
in the home-surgery-X-ray
anaesthesia-operating ro-om or 
laboratory fee to be paid direct to 
you for these services? 

.. . by sharing your risk direct at 
cost with more than 212,000 care-

fully chosen business, professional 
and technical men and other pre
ferred male risks, between ages of 
18 and 55. 

Not a Limited Type Polley 
It covers you night and day- at 
home or on trips- at work or at 
play ••. It covers r ecreational and 
sporting mishaps, including those 
incurred while you are busy in 
your home workshop or at some 
hobby. Even civilians' war risks 
are covered, and members who 
join the armed forces may receive 
continued protection while in the 
U. S. or Canada. 

$2 toJOINIWlll 
Nothing more to pay 
until late next June 
for the $5,000-$25.00 
weekly accident policy 
if your application is 
accepted now. Quar
terly payments have 
never exceeded $3.00 - ---' ~~ 
-have recently been 

, 

only $2.50. Other plans combining 
double accident benefits-health and 
hospitalization insurance at modest 
added cost. More protection per dollar 
than in any other leading company. 
No jokers ! No trick clauses ! No red 
tape! No physical examination ! No 
solicitors! 

, 

PROTECT yourself at once aplnst 
expenses c10used by "The Accident 
Saboteur." He Injures nearly ten 
million people In the U. S. every 
year· • ( many of them fatally) while 

they are "safe'' at home, or on trips, at 
work or at. play. Be Prepared ••• Act Now! 

r 
I 

- -THE COMMERCIAL TRAVELERS -- I 
I 
I 
I 
I 
I 

I 
I 
I 
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MUTUAL 

H. E. Trevvett, See1y 

SEND- without obligation
your free booklet .. Facts about 
Accident, HeaJth and Hospital
ization Insurance." 

NO SOLICITORS WILL CALL 

@ 1944 CTMAAA 

APRIL, 1944 

ACCIDENT ASSOCIATION 
OF AMERICA 

Sflnrl .#o At on fly .#ow I Utiea1 New York 
Ps- 1 

My name is M r .. . . .......•.•...•• ... .... .. •... . .. .• .. ... .•. 

Address ...... ...•.... . ..................... . ... ....• •. . ..• 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Age. . . . . . . . • • Occupation . ...... . ........................ . 

Buy War Servings Bonds and Stamps regularly. 5 
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DO YOU OWN An 8 mm. or 16 mm. Projector? 

• • 

• 

CASTLE FILMS' THRILLER 
'' 

'' 

HERE IS the most amazfng close-up destruc· 

tion of Jap planes ever recorded by a movie 

camera! An inspiring tr.ibute to the world's 

greatest navy! A prize for every sailor and 

every sailorman's family! A treasure for all! 

From the training of Bluejackets to the final 

breath-taking spectacle of flaming action, 

you see your Navy in unleashed might on 

yottr own screen! Own this astounding home 

movie! It's for now and posterity! 

New De Luxe Castle Films' Catalog, 
describing 98 thrilling home movies 
you can own and give! 

r------ORDER FORM-------
I 8 mm. Send Castle Films' " SALUTE TO THE NAVY" 

$175 in the size and lengtb indicated. 1 o 11 fill . . . • 

I O lRflll ... 5.50 Nt~me ___________ _ 

1 16 mm. 

I 0 110 fill . . . 2.75 City ____________ _ 
1 o • ,.., . . . 8. 7 5 
I 0 S.••. 3511111 17.50 Stt~te s- I 
1.-:-------------.-------~':..J 

Address ___________ _ 

RCA BLDG. FIELD B\.OG. RUSS BlDG. 
NEW YORK 20 CHICAGO 3 SAM fRANCISCO 4 

6 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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JusT as deadly-just as victory-vital-as planes, 
and tanks-are the draftsman's tools! 

guns 

P.S. 
Without those tools-in trained hands-we'd pro-

Even thoush 

expect to go 

the Armed 
duce no new planes, guns, ships, tanks, buildings! 

y ou 

into 
Learn-right now-to fight with those tools- as a 

trained draftsman! 
Forc es, b ear in 

m ind that trained 

draftsmen get 

higher r a tings 

and higher pay! 

Mail this coupon, and learn how a low-cost I. C. S. 
Course in Drafting, studied in your spare t ime, can make 
you a better fighter on today's indust rial battlefield
ready for a bigger, better paying job in the victory-world 
of tomorrow! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
SPECIAL 

TUITIOH RATES 
FOR MEMBERS 

OF THE 
• 

H E L P I N G T 0 T R A I N A M E R -1 C A N S F 0 R V I C T 0 R Y 
• 

BOX 7676-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full p ar ticulars about 
the· course before w hich I have marked X: 

ARMED FORCES 
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0 Architecture 
0 Auto E ngine Tune-up 
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0 Blueprint Reading 
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0 Concrete Engineering 

0 Accounting 
0 Bookkeeping 

0 A dvertising 

0 Business CorrespOndence 
0 Business Management 
0 Cartooning 0 Civil Sen·ice 

0 Advanced Dr(".s-qmaking 
0 Foods and Cookery 

TECHNI CAL AND INDUSTRIAL COURSES 
0 Contraeti~ a nd Buildin& 0 Mana&ement of Inven tions 0 Sanitary Engineering 
0 Cotton Manufacturin& 0 :\larine Engines 0 Sheet Metal Work 
0 D iesel Engines 0 :\lecbanical Drafting 0 Ship Drafting 
0 Electrical Drafting 0 Mechanical Engineerin& 0 Shipfitting 0 Shop P racti<'e 
0 Electrical Engineerin& 0 M ine Foreman 0 Steam Electric 0 Steam Engines 
0 Electri cian 0 Navigation 0 PBtter nmakiog 0 S team Fi tt.ing 
0 Ele~trical Main tenance 0 Plastiel! 0 I'luruhing 0 Structural Drafting 
0 Foundryman 0 Heating 0 Public Works Eoginet>ring 0 Structural Engineering 
0 Heat Treatment of Metals 0 Pulp and Paper l\lnking 0 Sun·eying nod :\.1apping 
0 Highway Ene;ineering 0 Radio. General 0 Telegra~hy 0 T elephony 
0 Hous(" Planrung 0 Radio Operating 0 Textile Designing 
0 Industrinll\Ietallurgy 0 Radio Servicing 0 Toolmaking 0 Tool I>esi&n 
0 Locomotive Engineer 0 R . R. Section Foreman 0 Welding, Gas and Electric 
0 Mnchinist 0 I nspector 0 R. R. Signalman 0 Refrigeration 0 Woolen Manufacturin& 

BU SINESS COURSES 
0 College Preparatory 0 Federal Tax Course 
0 Commercial 0 First Year College 
0 Commercial ntustratiog 0 Foremanship 0 French 

0 Railway Post-al Clerk 
0 1-:!alesmanship 

D Cost Accounting 0 Good English 0 High School 
0 C. P. A ccounting 0 Managing Men at Work 

0 Secretarial :::J i:lpanish 
0 Showcard nn•l Sign Le &teriq 
0 Traffic l\Ianagement 

HOME ECONOMI CS COURSES 
0 Home D ressmaking 
0 Professional Dressmaking and Designill6; 

0 Tea Room nml Cafr.tt>ria 
1\lanagernent, Cateriq 
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Canadia11 residents send ccmpo11 to International Correspendcnce Schoc.ls C•mutliun, Limited, Montreal, Canada. 
British. resi4ents send CO'Upon to I . 0. 8., 71 K inoswav, London, lV. 0. 2, Enola11d. 
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Coming Next Month 

TANKERS carry the lifeblood of the United 
Nations' bombing offensive-the high-octane 
gasoline that sends the Lancasters and For
tresses on their devastating raids. Where are we 
getting these floating fuel tanks? A story and 
pictures take you through the whole process of 
building a tanker, from the drawing of the 
plans to the launching of the ship. 

1 TORPEDO PLANE. Britain's Bristol Beaufort 
has made a name for itself in this war, hurling 
"tin fish" at any German surface craft that ven
ture out on the sea. A cut-away drawing in full 
color shows the construction of this famous air
craft and how it is flown and fought. The story 
of its design evolution is an interesting example 
of the way warplanes grow . 

DON'T WAIT UNTIL FALL to put your 
furnace into good condition. Spring is the best 
time for this important job, not only to prevent 
deterioration during the summer but also to 
allow time for ordering needed replacements. 
Step-by-step suggestions will show you how easy 
it is to do the job inexpensively and without 
outside help. 

SILK-SCREEN PRINTING is a professional 
decorating technique that can be done in your 
own workshop. J. I. Biegeleisen-master of the 
art-shows you how to apply designs and initials 
in black-and-white or in various colors to such 
objects as glass, linen, book jackets, and posters. 
Besides being an absorbing hobby, silk-screen 
stenciling can be made into a lucrative business. 

FIVE O'CLOCK RUSH IN THE SKY after 
the war is something to think about. Here's a 
chance to learn what it's going to be like "up 
there" when thousands of privately owned planes 
line the clouds looking for a place to "park." 
Air traffic control is going to be a big problem 
after the war, but it will mean safety for flyers 
-and thousands of new jobs for today's war 
workers. 

EXPLOSIVES NEED A WHIP HAND, say 
the ordnance experts, for unless constantly con
trolled they may backfire against the very peo
ple who use them or be wasted by incomplete 
or too rapid combustion. The timely story of 
how they are made to go off at just the right time 
and place also includes interesting facts on their 
manufacture, testing, and detonation. 

. . 
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IT HELPED WIN A GREAT BATTLE 

Sealed in this box and deposited 
in the vaults of the Bell Telephone 
Laboratories is a special device 
that helped win a great battle. It 
is being preserved for its historical 
si&nificance. 

SucH things do not just happen. New 
instruments of war may appear sud
denly on the battle-fronts. But be
hind them are long years of patient 

• preparation. 

Our scientists were organized to have 
this device ready for battle-just as 
our fighting forces were organized to 
be ready for that battle. 

Developing secret military devices is 
a big job but big forces are busy on it, 
day and night. 

Concentrating on this job are more 
than 7000 people in the Bell Tele
phone Laboratories. Its scientists and 
engineers and their skilled associates 
form a highly organized team, expe
rienced in working things out. 

Today's work for war had its begin
ning many years ago when these lab
oratories were founded as 
part of the Bell System's 
service to the public. 

BELL TELEPHONE SYSTEM 
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Take Your Pick of 220 Little Blue Books at Bargain Price of Sc Each 

Add lc per book for packinc-, 
·handlln&' and carriage. Order 
by number. Order at least 20 
books as many more as you 
like. Canada and foreign, 7c per 
book, prepaid. If you order every 
book in tb.is ad-220 book-re
mit only $10.00 and we will pre
pay all carriace cb.arces. 

Self-Help Books 
25 Rhyming Dictionary 
75 On the Choice of Books 
78 Hints on Public Speaking 
82 Common Faults in Writ-

ing English 
86 On Reading. Brandes 
93 How to Live 100 Years 

192 A Book of Synonyms 
326 Hints on Writing Short 

Stories 
405 Outline of Economics 
452 Dictionary of Foreign 

Words 
514 Hints on Writing Poetry 
556 Hints on Etiquette 
629 Hand-Book of Legal 

Forms 
639 4,000 Most Essential 

English Words 
681 Spelling Self Taught 
682 Grammar Self Taught 
683 Punctuation Self Taught 
697 4,000 Words Often Mis-

pronounced 
703 Physiology Self Taught 
734 A Book of Useful 

Phrases 
759 How to Conquer Stu

pidity 
815 A Book of Familiar 

Quotations 
821 How to Improve Your 

Vocabula ry 
822 Rhetoric Self Taught 
823 English Composition 

Self Taught 
835 A Handbook of Useful 

Tables 
84 7 Card Games 
855 How to Write Letters 
856 Arithmetic Self Taught 

Part I 
857 Arithmetic Self Taught 

Part II 
868 Hints on Self-Improve

ment 
872 Manual of Parliamen

tary Law 
894 Hints on How to 

Advertise 
1439 How to Test Your In

telligence 
1471 How to Become Men

tally Superior 
1743 Facts About Sleep 
1750 Curiosities of L a nguage 

Biography 

33 Brann: Smasher of 
Shams 

123 LifeofMadame duBarry 
141 Life of Napoleon 
142 Life of Bismarck 
253 Heart Affairs of Henry 

VIII 
324 Life of Lincoln 
343 Diary of Columbus in 

1492 
395 Autobiography of Cellini 
409 Great llen of Science 
4'12 Life of Mahomet 
490 Life of Michelangelo 
506 Life of Voltaire 
515 Louis XVI and his Court 
522 Life of Thomas Paine 
523 Life of Franklin 
525 Life of Goethe 

THE IDEAL GIFT FOR SERVICE MEN 

526 Life of Caesar 
537 Life of Barnum 
565 Magellan and the Pacific 
604 Life of Roosevelt 
718 Great Women of 

Antiquity 
769 Life of Thomas Jefferson 

Flctlon 
21 Carmen 
40 House and Brain. Lytton 
58 Tales from Decameron. 

Boccaccio 
102 Sherlock Holmes Tales 
107 The Dream Woman. 

Collins 
145 Great Ghost Stories 
151 Man Who Would Be 

King 
162 Murders in the Rue 

Morgue 
232 Three Strangers 
277 Man Without a Country 
282 The Ancient Mariner 
288 Thrilling Tales of The 

Frozen North 
352 Short Stories, William 

Morris 
698 Tales of Chicago. Ben 

Hecht 
699 Broken Necks. Ben Hecht 
746 A Daughter of Eve 
865 Main Street Tales 
866 Untold Lie, etc. 

Fine Arts 
387 History of Painting 
403 History of Music 
466 History of Sculpture 
468 History of Architecture 

French Literature in EngUsh 
3 Fourteen Little Essays. 

Voltaire 
6 Love. Maupassant 

27 Last Days of ~on
demned Man. Hugo 

28 Toleration. Voltaire 
52 Oration on Voltaire. 

Hugo 
66 Crimes of Borg!as. 

Dumas 
85 Attack on the Mill. Zola 
87 Love: An Essay. 

Montaigne 
103 Pocket Theology. 

Voltaire 
104 Battle of Waterloo. 

Hugo 
178 One of Cleopatra's 

Nights 
198 Majesty of Justice. 

France 
199 The Tallow Ball. 

Maupassant 
200 Ignorant Philosopher. 

Volta ire 
221 On Women. Maeterlinck 
292 Mademoiselle Fifi. 

Maupassant 
314 Short Stories. Daudet 
344 Don Juan. Balzac 
886 The Piece of Strin~ and 

Other Stories. Mau
passant 

887 The Necklace and Other 
Stories. De Maupassant 

888 Memoirs of Madame de 
Stael 

History 
50 Paine's Common Sense 
83 Marriage: Its Past, 

Present and Future. 
Annie Besant 

126 History of Rome 
149 Historic Crimes and 

Criminals 
150 Lost Civilizations 
214 Speeches of Lincoln 
276 Speeches of Washington 
558 Great Pirates. C. J. 

Finger 
627 History of the J ews 

Humor 

20 Let's Laugh. Nasby 
291 The Jumping Frog. 

Twain 
382 Humor of Lklcoln 
670 Josh Billings Comical 

Lexicon 
771 The Humorof"Bill"~ye 

Jn\'enlle 
44 Aesop's Fables 
57 Rip Van Winkle 

156 Andersen's Fairy Tales 
158 Alice in Wonderland 
188 Adventures of 

Munchausen 
391 Dog of Flanders, Ouida 
516 Book of Real Adventures 
:>59 Robinson Crusoe 
716 Mother Goose 
819 A Book of Strange 

Murders 
836 Bluebeard, Cinderella 

Literature 
2 Ballad of Reading Jail 

32 The Raven, The Bells, 
etc. 

72 Color of Life and Lo\·e 
95 Confessions of an 

Opium Eater 
177 Subjection of Women. 

Mill 
219 Story of Human Tragedy 
289 Pepys' Diary 
513 Travels of Marco Polo 
829 Voltaire. Clarence 

Darrow 

Philosophy 

11 A Guide to Nietzsche 
19 Nietzsche: Who H e Was 
96 Dialogues of Plato 

153 Chinese Philosophv of 
Life · 

159 Guide to Plato 
414 Art of Happiness. J>owys 
520 A Guide to Spinoza. 

Durant 
671 Moral Discourses of 

Epictetus 

Science 

53 Insects and Men: In
stinct and Reason 

92 Hypnotism Made Plain 
190 Psycho-Analysis: The 

Key to Human 
Behavior 

217 The Puzzle of Person
ality 

447 Auto-Suggestion 
491 Psychology for Begin-

ners 
524 Death: and Its Problems 
555 Structure of the Earth 
679 Chemistry for Beginners 
727 Psychology ofAffections 
761 Food and Diet 
876 Curiosities of Mathe

matics 

l\liscellaneous 

651 How to Psycho-Analyze 
Yourself 

654 What Young·Men Should 
Know 

777 Riddle of Human 
Behavior 

782 Psycho-Analysis and 
the Mind and Body 

784 T ests Used in Psycho-
Analysis 

986 How to Talk and Debate 
987 The Art of Kissing 
988 The Art of Courtship 

1003 Ho·w to Think Logically 
1009 Typewriting Self Taught 
1012 Best N egro Jokes 
1013 Best Irish Jokes 
1014 Best American Jokes 
1018 Humorous Limericks 
1023 Popula r Reeitat.lons 
1063 Psychology of Laughter 
1069 Conquest of Fear 
1070 How to Fight Nervous 

Troubles 
1078 Morals in Greece and 

Rome 
1093 Amusing Puns 
1097 Memory: How to De-

velop It 
1109 Spanish Self Taught 
1126 Eating for Health 
1170 Funny Ghost Stories 
1176 A Mad Love 
1184 Book of Best Scotch 

.Jokes 
1207 French Self Taught 
1221 F acts About Will Power 
1228 Best .Jol<es About 

Drunks 

1
1231 Book of Best Jokes 
1249 Best Jokes About Lovers 

Religion 1292 Best Short Stories 
4 The Age of R eason. 1320 How to Get a Husband 

Paine 1333 Conunon Sense of Health 
61 What is R eligion? 1340 How to Get a Job 

Tolstoy 11342 Typical Love-Problems 
184 Primitive Beliefs 1354 Book of Striking Similes 
593 As a Ma n Thinketh ! 1430 Shortha nd Self Taught 
600 The Essence of the Bib le !' 1434 How to Think Clearly 
636 The Greatest Thing in 1475 Book of Best Jolres 

the World ., 1562 H · t L. L 684 Essence of Juda ism ow o Ive ong 
1710 The Ma gic of Numbers 

Russian Literature ( tn 
English) 

24 The Kiss. Chekhov 
45 Tolstoy's Short Stories 

100 The Red Laugh. 
Andreycv 

105 Seven Hanged. Andreyev 
239 26 Men and a Girl. 

Gorky 

11712 Great Dates in History 
1714 D et erminism Vf>. Free 

Will 
1715 Funeral Services With

out Theology 
1717 Religion and Progress 
1719 Inge's Apology .tor 

Christianity 
1721 Gambler's Luck 
1739 Hints on Developing 

Personality 

HALDEMAN-JULIUS co. 1753 Why Ma ny Women Are 
Unattractive 

1756 Simplified Cook-Book 
1761 America's Little Hitters Dept. A·123 Girard, Kansas, U.S.A. 
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I w ill send you this FREE Lesson, ''Get
ting Acquainted With Receiver Servicin g,". 
to s how you how p ractical it is to t rain for 

• 

cEll\tUi ACQUI"ttno wnH , 
RECE\VlR SERVlCU4C 

Radio in spare time. It's a valuable lesson. 
Study it-keep it-use it-without obliga
tion ! T ells how "Superhet" Circuits work , 
g ives hints on R eceiver Servicing, Lo
cating Defects, Repair of L oudspeaker, I . 
F . Tr ansformer, Gang Tuning Condenser, 
et c. 31 illustrations. And with it I'll send 
my FREE 64-page book, ''W in R ich Re
wards in Radio. " It describes many fasci
natingjobsRadiooffers, explainshow N. R.I. 
t rains you at home for good pay in Radio! ~' --

I 
I 

I 

J . E. SMITH 
P resident 

1 

~ 

National Radio 
Inst itute 

( Our 30t h year) 

I Trained These Men 
$ 10 a Week In S pa r e T im e 

'' I repaired some Radio sets when 
I was on my tenth lel!son. I really 
don't sec how you can give so 
much for such a small amount of 

.. money. 1 made $600 In a year and 
- a half, and I have made an average 

o! SlO a week-just spare time." 
~ •' JOHN JERRY. 1337 Kalamath St .. a Denver, Colo. 
$ 200 a Monttl In Ow n Bus i n ess 
''For several years I have been In 
business tor myself making around 
$200 a month. Business has stead· 
lly increased. I have N.R.I. to 
thank !or my start In this field." 
ARLIE J. FROEHNER. 300 W. 
Texas Ave .. Goose Creek. Texas. 

1St Li eute na nt i n S ig na l Cor ps 
• ' I cannot divulge any Information 
as to my type of work. but I cnn 
say that N.R.I. training Is cer· 
talnly coming in mighty handy 
these days." RICHARD W. AN· 
OERSON (address omitted !or 
military reasons. ) 

YOU BUILD MANY CIRCUITS 
WITH PARTS I SEND 

By the time you' ve built 
t his Superh etero
dyne a nd many 
other Radio 
c i r cutts 
with the six 
big ldts of 
R adio parts 
I send, you will 
have valuable ex
perience. 

APRI L , 1944 
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H ere's your chance to get a good job In a 
busy .wartime field with. a bright peacetime fu
ture 1 There Is a real shortage today or traIned 
Radio Technicians and Ope..ators. So mail 
the Coupon for a FREE sample lesson and a 
copy or my 64-page. Illustrated book. "Win 
Rich Rewards In Radio.' ' It describes many 
rasclnatlng types or Rndlo jobs; tells how 
N .R.I. trains you at home In spare time: 
how you get practical expeo·lence by building 
real Radio Circuits witll S IX BIG KITS OF 
RADIO PARTS I send! 

More Radio Technicians, Operators Now 
Make $50 a Week Than Ever Be fore 

:nxlng Radios pays better now than for 
years . With new .R:1dlos out of po·oductlon. 
fixing old sets, which were forme rly tr·aded 
In, adds greatly to the normal number of 
servicing jobs. 

Broadcasting station s. Aviation anti Pollee 
Radio, and other Radio branches are scram
bling for Opeo·ator·s and Technicians. Radio 
Manufacturers, now wor·klng on Government 
orders fot· Rndlo equipment, employ trainee! 
men, The Government, too. needs hundreds 
of competent civilian and enlisted Radio men 
and women. You may never see a time again 
when It will be so easy to get started In this 
fascinating fie ld. • 

Many Beginners Soon Make $ 5, $10 
a W e ek EXTRA In Spare Time 

The moment you e nroll for my Course r 
start sending you EXTRA MONEY JOB 
SHEETS that show how to earn EXTRA 
money llxlng Rad>os. Many make $5. $tO a 
week EX Tit A In spare lime while learning. 1 

-- ~ ......... ------! 
I 

send you SIX big kits of real Radio parts. 
You LEARl'> Radio fundamentals !rom my 
le><><ons · ··PIIA('Tit'E what you learn by build
tug typir.a I <'ircul t~ - Pne>VE what you l e arn 
by lnteresLin~r lc:.;t:; on the circuits you build. 

EXTRA PAY IN ARMY, NAVY, TOO 
Men likely to go Into military 
ser·vice, soldIers. sailors. marines. 
s hould mall the Coupon now! 
Le:trnlng RIHiio helps Service 
men get extra rank extra pres
tige. mor·e Interesting duties, 
much hlghl'r pay. Also prepares 
for· good Rnd lo jobs after service ends. 
Over 1. 700 Service m e n now enrolled. 

Be Ready to Cash in on Good Pay Jobs 
Coming in Te levision, Electronics 

Think o! the NEW Jobs that Televis ion. 
Fr·equency !llodulatlon. Electronics, anti other 
Radio developments will open after the war! 
You have a real oPPortunity. Get Into R adio 
NO\\' and be ready to cash In when VIctory 
releases thes e amazing wnrtlme Radio de
velopments ror peacetime uses! 

The oppor·tunlry the war has given begin
ners to get stnrtect in the rnscinatlng field or 
Rndlo may ne,·cr be repented. So take the 
fll'st step at once. Get my FREE Lesson and 
64·Page. lllustr·nted hook. No obligation
no salesmnn will call. Just mall Coupon in 
an envelope or paste It on a penny -postcard. 
- ,J. E . S MITH , Presid ent, D e pt. 4DP3, N a · 
t lo na l Radio I ns titute , Washington 9 , D. c . 

TRAINING MEN FOR VITAL RADIO JOBS 

1 MR. J. E. SMITH, President, Dept. 4DP3 
I NATIONAL RADIO INSTITUTE, Washington 9 , D. C. I 
I Mail me FREE. without obligation. your Sample Lesson and 64-page book, I 

"Win Rich Rewards in Radio." ( No Salesman will call. Please write plainly.) 
I I 
I I I Name .... . .. .. . . ..... .. . . .... ... ........ . ......... Age......... . I 

I I I Address . • • . • . . • • • • • • • • • • • • . . . • • • • • • . . . . • . . . . • . . • • . • • . • . . • . . . • ; 

I City .. . •• •• ••••••• •• • • • • • ••• • • •••• , . . • .. state . .. . .. • .. . . . .. 4FR 1 

L--~---------------------------J 
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WERE the great personages of the past victims 
of a stupendous hoax? Could such eminent men 

of the ancient world as Socrates, Pericles, and Alex
ander the Great have been deluded and cast under 
the spell of witchcraft-or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresiAht? That the human mind can truly 
exert an influence over thinAs and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites; rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac
tices, but instead, demonstrable sciences1 by 
which a greater life of happiness may be had. 

One of America's foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers ofmind-"The 
successes were much too numerous to be merely 

• 
' ' 

' 
' 

•'' 

• 

' ' 

... 1<1. • • )~'\ 
' / 

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

Let this free hook explain 
The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom· 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natural 
faculties. Use the coupon below-avail yourself of a pleasinl 
book of interesting information which explains how you may 
acquire this most unusual and helpful JcnowledAe. 
• 

We ROSICRUCIANS 
(AMORC) 

f!!!!!!"!'!!!!!!'!'!!"!'!!!!!!'!'!'!! !"!!!!!!! USE T HI S C 0 UP 0 N !!!!!!!"!'!!!!!!'!'!!"!'!!!!!!'!'!!!!!!!~ 

Scribe A. A. A. 
The Rosicrucians, AMORC, 
San Jose, California. 
I am sincerely interested in knowing moce about this 
unseen, vital power which can be used in acquiring 
the fullness and happiness of life. Please send me, 
without cost, the book, "THE MASTERY OF 
LIFE," which tells me how to receive this information. 

Name 

State 

12 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Charles Atlas 
ArtuaL photo of t11e 
hol der of the titlr, 
''1'l1e trurld'B .llu~t 
Per/ecn11 Dt;vdupctl 

Can Make YOU a New Man 
In Only 15 Minutes a Day! 

I F YOU want powerful mus
cular development that just 

shou ts vigor and vi tality, then look 
at the pictures of the two fellows 
shown at the right. They, too, were 
"fed up" with being weaklings, 
with flabby, scrawny muscles. They 
were sick of being HALF ALIVE. 
So they wrote for my free book 
and followed my instructions. 
N ow look at them ! 

I, too, was once a 97 lb. weak
ling, ashamed to strip for sports or 
swim. But later I discovered the 
secret that turned me into "The 
W orld's M ost Perfectly Developed 
Man." And now I'd like to prove 
to you that the same system can 
make a NEW .:MAN OF YOU! 

J. George O'Brien 
Call/tmria Biker 
CIIJ! lrin11cr. "Dy
namic Tension" 
1111/d 1J IIi Ill a .\" CIO 

.llu11 of stre11otl1 
a11d 11uu:;er. Look 
ut tllut pri: e-lcill
tilno bodu! 

C. :S •• arwtller f/111: JIIIJI~irul 8Peri1111m 
d('tl.'lU/JCrl by Cl111rlt-~ Atlux. inrreasrecl 
h j d U J' /Ill; 1 I~ n , 

cllest ;2~_;", / uffartll 
%., . l "it·c 
lncli cll of 
/I C I£' /1111 8 -

r l r ! 

uoynamic Tension11 Worksl 
"D;nltlllic Temion !" That's my 

amazin.~ method that has changed 
so many fellows from weak, 
skinny shadows into remarkable 
specimens of manhood. And I 
can do the same for YOU! I 
don't care how old or young you 
are, or how a harned of your pres
ent phy ical condition you may 
be. If you can simply rai se your 
arm and flex it I can add SOLID 
MUSCLE to your biceps-yes, on 
each an11-in double-quick time ! 
I'll deve lop ha ndsome, rippling 
mu cles OYer every part of your 
body, shoot new pep and vigor 
into your sluggish system, put 

r 

a vise-like ~rip, make your arms and 
legs lithe and powerful. If you're 
fat and flabby, I' II turn that soft flesh 
into hard sinews of solid muscle. 

Only 15 Minutes a Day 
And I can do all thi s for you 

in only 15 minutes a day, right 
in the privacy of your own home. 
I give you no wearying apparatus, 
no time-wastin,g gadgets. 

"Dy11amic T etz.rion'' is easy
and FUN! And it can put such 
a beauti fu I suit of muscle over 
your body that you won't believe 
your eyts. And I' 11 do it FAST! 

MAIL THIS COUPON NOW 

--- !'1101~. --

smashing power 
in to yo ur back . 
I'll broaden your 
shoulders, g ive you 

CHARLES ATLAS, Dept. 10 I 115 East 23rd St., New York 10, N.Y. 

, 
I 
I 
I 

FREE BOOK Shows Proof in Photos 
Send For It NOW 

Send for my free, illustrated booklet, " Everlasting 
Health and Strength. " It's jam-packed with thrilling 
photos of men who became Atlas Champions through 
my method. It tells what Dynamic Tension can do 
for yor1. And it will be your first step in getting the 
powerful physique and smashing vitality you have al
ways wanted. Send for th is free book now. Don 't put 
it off ! .Address me- personally. CHARLES ATLAS, 
D ept. 10, 115 East 23rd St., New York 10, N. Y . 

I want the proof that your system of ' 'D)'namic 
T ension " will help make a New Man of me
give me a healthy, husky body and big muscular 
<levelopmeot. Send me your free book, " Ever
lasting Health and Strength ." 

Name . .. (:Pi~~~~ . j,,: ,~t. ~~ ·,;,. ~it~. j.j;,;,j): ,.. .. .. • • • I 
Address . . . . . .... . .... ... . ........... . ..... . 

City . ................ . . . ...... State . .... ... . 
0 Check here if under 16 for Booklet A 

I 
.J 
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MONEY- MAKING IDEAS 

Worth $12.35 
if plans bought 

individually 

This remarl{able series of plans 
will save money on your own ' 
jobs and help you make money 
on jobs for others in installing 
electrical equipment in Camps, 
Cottages, Ga r ages, Farms a nd 
workshops, or making motors 
for Bikes, Scooters, etc. 

NO EXPERIENCE OR 
SPECIAL TOOLS NEEDED 

It doesn't take an experienced 
mechanic to Inter pret and work 
out these plans; they are clear 
and simple enough for any ama
teur to enjoy working with. Old 
auto generators and other pick
up material will be found bandy 
in working them out. 

THESE SIMPLE PLANS 
show you how to construct elec
trical equipment that is scarce 
and valuable today, such as : 
200 Amp. Generator Welders Electric Fencers 
Large Transformer We.lders Electric Drills 
Gun~mith 's Carbon Welder Bench Grinders 
Workshop Spot Welder Armature Rewinding 
6, 12, 32 , 110-Vott Molars Electric Scooter 
Electric Outboard Motor Insect Elect rocutors 
Wind-Driven light Plant Electric Bicycle Pusher 

and Many Other Things -
SEND NO MONEY 

Send a postcard with your name 
a nd address and it will bring 
you the complete LeJay Manu
al of over 100 build-your-own 
items. J ust say "senditC.O.D." 
and the postman will deliver it 
to your door. If not entirely 
s atisfied after 3 days, send it 
back and your money will be 
r eturned. If you prefer to save 
C .O.D. fees, send $1.50 now, 
same guarantee. 

c 

Can You Pick Out 
· the duplicated 

FINGER PRINTS? . 

fry It Now! 

Which 2 Match? 
It's pleasant, profitable, exciting and fascinating to 
know modern Crime Detection Methods. I have t a ught 
thousands of men and women this splendid profession. 
You, too, can become a. 

FINGER PRINT EXPERT 
Of course, there is much more to it than merely 
matching up finger prints, but it is not difficult to 
l earn through ·practical I.A.S. instruction. 

You can learn at Home! 
Devote part of your spare time In preparing for an 
"after-the-war" job of real responsibility, where the 
starting pay is good and employment is steady. 
Over 53% of America's Identification bureaus employ 
I.A.S. graduates or students. 

FREE! ·;~~~s ~~o~~!~yo~ ~~ !~1~t~;: 
eating crimes ever committed, and how the criminals 
were brought to justice through the very methods we 
teach. At a small cost you can get started in this 
important study without d elaY. Write for this Book 
today! (Sent only to persons stating age.) 
INSTITUTE OF APPLIED SCIENCE 
Dept. 1364, 1920 Sunnyside Ave •• Chicago 40, Ill. 

BECOME AN EXPERT 

Executive and C. . A.'s earn $2,000 to $10,000 a year. 
Thousands rms need them. About20,000 Certified Public Account· 
ants In lhe U. S. We train you thoroly at home ln spare time for 
C.P.A. examinations or executive accounting POSitions. Previous ex· 
perlence unnecessary. Personal training under supervision of staff of 
C.P.A. •a, Including members of the American Institute of Account· 
anta. Write for free book," Accountancy, the Profession That Pays." 
LaSalle Extension University, Dept.483-H. Chicago 

A Correspondence Institution 

RA D I 0 ENGINEERING, Broadcasting, Serv
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks' Engineering course equiv

alent to 3 years• college radio work. All expenses low. Co
educational. Catalog free. 
Valparaiso Technical Institute. Dept. 503 Valparaiso, Ind. 

EARN MONEY ~~~~:lr,.: 
• No previous training or talent neces
sary. Unique Stuart System teaches you, 
by mail, in 11 simple. easy-to-follow les
sons, to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
every step. Send for free book todaJI. 

21 onument Circle, R-m 284, Indianapolis 9, Ind. 
P lease send me tree book and outline of lessons. 

Nan•e--------------------------------------------
Street _________________________________________ _ 

Citv --------------------------8tatc-------- -
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NOW Is the Time to 
PATENT and SELL Your Invention 
Now. m ore than ever before, is the right time to patent your inven
tion. Why ? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now. s o they will have new and attractive items to make 
and sell for civilian consumption as soon as t he war is over. This is 
what happened during and after the last war. Hence. the smart thing 
for you to do is to look ah'ead to the future too. Protect your inven
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 

Patent Guide Shows What To Do 
Our "Patent Guide for the Inventor'' answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
f or a Patent; bow to protect your invention through dated and wit
nessed disclosure; how to do this AT ONCE to safeguard your 
rights ; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid ; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors ae
cured financial backing ; how many simple inventions have proved 
large commercial successes ; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest. 

Why You Need Expert Assistance 
The Patent Laws were enacted for your benefit-to give you protec
tion for the fea tures of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
"claims." This phase of the procedure is so com plex that t he Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff--carefully trained registered 
patent attorneys--expert draftsmen--experienced searchers- to 
serve you. We have been serving inventors for m ore than 20 years. 

Take First Step Now 
• 

. ,. 

• • 

With the Patent Guide you will receive also Free a "Record 
of Inven tion" form w hich will enable y ou at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may be 
vital to your s uccess. Remember- in Patent Matters, AC
TION is IMPORTANT. Delay can be costly. Mail the cou
pon in an envelope, or paste it on a penny postcard NOW. I 

I 
I 
I 
I 
I 
I 

CLARENCE A. "O'BRIEN & HARVEY B. JACOBSON I 
Rerlatered P1tent Attorneys llefore the United States Patent Ollce 1 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
.,Worthy o f your Trust " 

Reristered Patent Attorneys 

42- D Adams Building 
Washington 4, D. C. 

42-D Adams Building, Washington 4, D. C. 1 
Please send me your 48-Page "Patent Guide for the 
Inventor" and your specially prepared "Record of I 
Invention" form FREE. This request does not I 
obligate me. I 

f N arne --·---·- I 
I 
I 
I 
I 

1 Address ·------------------
1 
I CitY·--------·--·-- - -- State: _ __ _ 

'-- - -· ( Please wri~ or pr int plainly.) 
__ ._. __ . 
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Fifteen-yea r-old August Holland , of Me ndota , Ill., 
pa inted th is picture of a U. S. Army tank in action 

Artist Has " One-Man Show" 
in Readers Say 

I HHE often admired the drawings a n d 
paintings in your magazine. I am sending 
you a painting of my own, showing an Ameri
can tank in action. I am 15 years old and I 
like to paint very m u ch. I would be very 
happy if you could use my painting in 
P. S. M.- A. H ., Mendota, Ill. 

·we're ve1·y glad you thought of us, A . H. 
L•ntorhmately, 1ce have no editorial ??tate1·ial 
scheduled 1.vith which we can use yo'ttr paint
ing as an illustration, but we think it is fine 
11·ork and m·e glad to show it he1·e.-Ed. 

Wants a Reference Chart 
of Japanese Insignia 

:\IY sox, who is overseas, recently sent us 
some insignia that he had taken from the 
uniforms of J apanese soldiers he had killed. 
The son of my friend next door did the same 
thing for his family. Now our younger chil
dren are constantly fighting with each other 
over who holds the higher-ranking insignia. 
\Vhat I would like to see in your magazine 
is a Japanese insignia chart. Many Ameri
cans are receiving these emblems, and I'm 
s ure they would like to know just what they 
signify.-J. S., Perth Amboy, N . J . 

Front Stop Light Has Been 
Shining Since 1934 

Ix THE February issue, F. E . L. suggests a 
front stop light as a means of promoting 
safer driving and of letting pedestrians know 
whether the driver of a car intends to stop 
or to continue moving. I have used such a 
stop light since 1934 and I have found it to 
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be a fine safety device. I have been su rprised 
to find that pedestrians catch the meaning 
of a front stop light even more qu ickly than 
do the drivers of other cars. As I approach 
an intersection, I can see people on foot hesi
tating about crossing in f ront of me. · Yet the 
m in ute I apply the brakes and the front light 
flashes, they seem to know that I intend to 
stop.-E. S. C., Kansas City, Mo. 

Would Like to Put His 
Hobby into Uniform 

YouR article in the J anuary issu e, "They 
Bring 'Em Back Afloat," hit me j ust r ight. 
Before the war my hobby was building small 
boats, sinking them , and then trying differ
ent methods of raising them. I think I have 
developed some methods that would save a 
lot of time and money. I would like to k now 
to whom I should write in the Navy so t hat I 
may offer them.-J. L. S., Monrovia, Calif. 

You'll find yo1.tr answer in the letter titled 
uNew Enlistment Center jo1· Id.eas and I n
ventions'' in the March issue.- Ed. 

Crab Has Man-to-Man 
Talk with Magazine 

BEING a miserable old crab of 26, I want to 
talk to you man-to-man. I don't really expect 
to see this letter in print, yet I and 10,000 
other crabs would like to see you publish it. 
What has made all 
these crabs? Well, 
I'll tell you. What in 
tarnation ever hap
pened to the scale 
ship models that you 
used to run? These 
crabs buy your mag
azine each month, 
hurried l y thumb 
through it, and then 
with tears in their 
eyes they t u rn the 
last page without 
seeing a single plan 

:S ABOUT 
11T? 

for a scale ship model. By this time they are 
softly cussing to themselves as they see all 
the space that has been g iven to the bath
room chemists and cam era wor ms. T here 
a lways seems to be space for some jerk who 
likes to blow soap bubbles or tell you how to 
wiggle you r toes and ear s a t the same time.
F. W . R., Syracuse, N. Y . 
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Purr of .. a lien- Power of a Panther 

The panther is unique in many ways. It packs 
more lightning power in its small, lithe frame 
than many animals of greater size. Much the 
same can be said of the 550 horsepower 
Ranger aircraft engine. 

The Ranger is the only in-line, inverted, 
air-cooled engine in production in America. 
Its sleek lines and narrow nose permit it to 
slip through the air with a minimum of drag, 
and in addition, give the pilot greater visibility. 

. It is ~~lighter and quicker on its feet" than 
other engines in its power class ... delivers 
more power for its weight. 

And then, it stands alone in still another 
respect: it is the one truly high-speed en-

gine in its power class. The explosions that 
give life to its parts recur with such light
ning rapidity that they blend into a velvety 
purr. 

Three hundred explosions a second! They 
sound like this · In other 
engines in the same power class they sound 
like this Get the idea? 
Velvet po·wer vs. jolting power. 

Hundreds of Fairchild engineers and tech
nicians " ;ork day and night seeking s till better 
performance through better materials, better 
methods, better designs for still better Ranger 
engines. It is these men who keep the Fairchild 
~ ~touch of tomorrow in the planes of today.~~ 

BUY U.S . WAR BONDS AND STAMPS 

AIRCHILD ENGINE AND AIRPLANE CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 

Ranger Aircraft Engines Division, Farmingdale, l. I, • Fairchild Aircraft Division, Hagerstown, Md . ••• Burlington, N . C. • Duramold Division, New York, N. Y. 
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DO'V TO PROTEt:::T ~ FINA Nt:::E 
and SELL YOUR INVE NTION 
Our FREE BOOK and other literature available to our 
cllents- gives you complete details on how to "ready" 
your invention for money-making. It tells you how 
others did it-who they went to for finances-how they 
arranged partnerships-how they made contacts with 
manu?acturers-how they dictated royalty arran_ge
ments- how much money they made-how you can find 
a market. Our new FREE BOOK discloses sources of 
quick revenue if your Invention is patentable and sale
a ble with profit possibilities. 

THE FIRST STEP 
The first step in getting your Invention ready for mar
ket Is to make a dated record of it on our "Invention 
Record" Form. This Form properly filled out and wit 
nessed will be invaluable to you later in establishing 
the date of your invention should n eed for such evi
dence a r ise. We will be glad to send you our " Inven
tion Record" and have it witnessed in this office when 
you return it with disclosure of your device. This serv
Ice costs you nothing-and it immediately puts you on 
record as the o riginator of your device. 

Proteet Your Inven t ion N OW! 
We have many letters in our flies from manufacture rs 
requesting inventions. Today's demand for new devices 
is tremendous-added to by emergency needs. P rotect 
your invention now with a U. S. Patent. By acting 
promptly vou may prevent another inventor getting in 
ahead of you at the Patent Office h ere in Washingto n . 
The first step is to make a sketch a.nd description of 
your inven tion o n our " Invention Record", have it wit
nessed and mail it to us. We will then make a Search 
of the U. S . Patent Office files to ascertain whether we 
can get patentJ'rotectlon for you . This is a step you 

shoul make NOW-before another steps in 
ahead of you and walks away with a patent. 

PATENT ATTORNEYS 
142-V Albee Building, W ash in g ton 5 , D. C. 

Sen<l me your NEW FREE Bnok . " How to Protect. Flna.nce 
and Sell Your Invention." and specially prepared "In vention I 
R<'cord" form at n n<"e. I unt'IE"rstand that this request <loes 1 not oblls:ate me. 1 

• I 
I NAM E ...................................................................................................... I 
I I 
I ADDR ESS.............................................. ............................................... I 
• I 
- CITY ..................................................... STATE .......................... ............ I 
•••• ••• Wr ite or Print 1\'ame C'learlv • • • • • •. 
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Cover-to-Cover Reading Helped 
Him W in a Scholarship 

WHEN my son, now 
a cadet in the Army 
Air Corps, was home 
he u sed to read P . S. 
M. from cover to 
cover. Much of his 
scientific education 
is due to reading your 
magazine. I might 
add that he had the 
honor of receiving a 
scholarship from his 
high school-Mrs. C. 
U., St. Louis, Mo. 

OLD POP SC IE NCE 
. 5U~S GOT ME VP IIi 
llif AIR! 

Suggestions Would Be 
, Gratefully Received 

I AM unemployed because I could not find 
any m eans of getting to my job, which was 
30 miles away. I was working as a drafts
man, but I can do mechanical work if it does 

1 not r equire a lot of electrical equipment. I 
would apprecia te suggestions as to how I 
could find some sort of work that could be 
done right here in my own home and at the 
same time help out in the war effort.
J . D. W ., Robertsdale, Ala. 

Sorry That We Couldn' t 
Publish It Sooner 

I HA VE always 
wanted to be an en-

1 gineer, but owing to 
improper denta l in
formation, I ca nnot 
enter any college
trainin g progra m . 
Why don't you pub
lish an article that 
tells your r eaders the 
truth about dental 
care?- R . M., Colum
bus, Ohio. 

THIS IS 
NO JOKE 

Thanks, R . M ., for gwtng 1ts this oppor
tunity to tell om· readers that w e have just 
s1tc h an article scheduled for publicati on in 
the very near t u..ture.-Ed. 
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"Yes,llcnow,George 
-you've been with 
us twelve years-

/ but it talces more than 
length of service to . 
lill this iob" 

.... ""y 

• 
IS appen to an , 

• 
Jt was the President talking-telling George that 

while he would like to give him the job-to 
promote him to an executive position, it was im
possible to do so. 

This was a bitter blow to George-he had known 
for some time there would be a vacancy in his 
department-the department manager was moving 
up-a new department head would be appointed. 
By seniority George was entitled to the job, had 
been counting on it. 

It would mean more money-those unpaid bills 
would be taken care of-the children would have 
more advantages-there would be travel, recreation, 
social activities. 

George had been a fine, loyal employee for twelve 
years-doing his assigned tasks well-hcping by 
faithful service to win some day an executive posi
tion with his company. 

Now all of these hopes were being swept away
as in a dream he heard his chief continue-"You 
see, George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
job-you have made no preparations which would 
enable you to fill it properly. The man who is going 
to get that job is Martin. He has been with us only 
four years, but during that time he has not only 
been studying the relationship of his department to 

the business as a whole. but he has been studying 
and preparing himself at home." 

Poor George-no one to blame but himself. Busi
ness is full of "Georges" -men who do not realize 
t he importance of preparing definitely for promo-
tion. They forget that long experience on one job 
does not necessarily prepare them for the job above. 
And almost never do they reach the executive job 
and the bigger money. 

Fortunately, there is a way-simple, practical, 
thoroughly proved by t housands-for the "Georges'" 
to make sure of promotion. Modern home study
the LaSalle way-gives them rather quickly the 
knowledge and ability to handle the job ahead. It 
does not interfere with their present job-instead it 
helps. It is moderate in cost and intensely interesting. 

In fairness to yourself-
If you are one of the men in business doing routine work 
-going along in a low pay job, there is one thing. in 
fairness to yourself, you should do right away-and 
that is-FILL IN AND MAIL THE COUPON BE
LOW AT ONCE. It can be the turning point in your 
business career toward the bigger rewards business is 
willing to pay to the man who is trained. Our FREE 
booklet "TEN YEARS PROMOTION IN ONE" is 
most inspiring. D on't let a postage stamp and one 
minute stand between you and full details re~arding our 
training and opportunities to which such traming leads. 

------------------------------------~ 
LaSalle Extension University ! 

A CORRESPONDENCE INSTITUTION 1 
Dept. 483-R Chicago ; 
I am tired of being like " George." I want at least to investigate the 1 possibilities of home study for me. Send me FREE, .. Ten Years Pro- 1 motion in One" and your free 48-page booklet on the business field I 1 have checked below. 1 
0 Accountlnt 0 Foremanship 0 Industrial Manatement 1 
0 Executive Management 0 Law 0 Business Law 

1 0 Traftlc Management 0 Salesmanship 0 Business Corcespond-
1 ence 
I ~arne _______________ __ ___________________________ Age _________ 
1 

p p . . I rese.nt OSition_----------------------------- ----------------- 1 

}.Lddress----------------------------------- ---------- ---------- ! 
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DO YOU HAVE A PRODUCT 
THAT CAN BE MADE OF METAL? 
WRITE US ABOUT IT TODA Yl 

Your product idea may have a 
volun1e market in the Ten .. cent 
stores or thru the catalog houses. 

We are interested in new product 
ideas that we can manufacture 
for the following markets: 

• Farm Machinery & Parts 
• Auto Accessories · 
• Builders' Hardware 
• Garden & General Tools 
• Household & KJtchen 

Appliances 
• Small Electrical Parts 

. 
• 

It makes no difference how simple your 
product idea may be. If it can be made out 
of metal die-cast, stamped, machined-let 
us know about it right away. Don't delay 
-a fortune may be waiting for you! 

Before the war we manufactured and dis·· 
tributed to the chain store field under 
"HECO" trademark. We have a large, 
modern plant • • • excellent engineering, 
manufacturing and distributing facilities. 
We enjoy a sound financial standing. At 
present we are redesigning our own prod· 
ucts for the postwar market. Maybe your 
item can be added to our line. 

DO IT TODAY ... send us your draw· 
ings, sketches or explanation. We prefer 
that they have "Date of Conception, or 
"Patent Application" protection. Mail 1st 
Class. You will hear from us promptly. 

Write., 
NEW PRODUCTS DIVISION 

HECKETHORN 
Dept. S 

Manufacturing and Supply Company 
Littleton, Colorado 

• 

P.S.M. Wives·-They'/1 Do It 
Every Time 

IN THE February Readers Say, C. E . H. 
asks if anyone knows of a good way to thaw 
out frozen pipes. The answer is verily yes, 
and all credit is due my wife- who, by the 
way, each year pre
sents me with a new 
subscription to P . S. 
M. Last winter we 
had a pipe freeze up 
from the main line 
on the outlet side of 
the meter for a dis
tance of 15 feet. I 
tried and tried to 
thaw it out with a 
plumber's torch 
when, lo and behold, 
my wife suggested 
using our electric 

HE'Y, HOW ABOUT 
THE MISERY lli M'/ 

·~J.~~l~f~l f I eAC.K ? 

heating pad. Believe me, it worked to per
fection. Before applying the heating pad we 
wrapped a clean piece of paper around the 
%-inch pipe so as to prevent the pad from 
becoming soiled. Hope this will help other 
readers. Incidentally, I don't mind the boost 
to 25 cents a copy.- M. A. C., Bloomfield, N. Y. 

Query on How to Bottle-Feed 
a City Gas Stove 

I WOULD very much like to have some ad
vice on how to convert a city gas stove into 
one that burns bottled gas. I understand it 

NOT WITH MY I 
BOTTl..E , 

can be done rather 
readily. With so many 
families now living in 
newly developed war
plant areas and being 
comparatively isolated 
because of the lack of 
public utilities, I feel 
sure that if any reader 
has any information 
on this problem, the 
rest of us would be 
mighty glad to share 
it. By the way, don't 
apologize for that ex

tra nickel in the price this month. Your mag
azine is still worth it, and I still walk two 
miles for my copy.- J. H . N., Chicago, Ill. 
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WHERE PERFORMANCE REALLY COUNTS. 

, .... , . 
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ARE ON THE Fl!i/NG LINE! 

cisely because they are living up 
to their reputation for absolute 
dependability. Literally untold mil 
lions of Champions are in daily 
use by our armed forces on land, 
water and in the air on every front. 
This is the greatest tribute ever 

paid to the traditional de· 
pendability of Champion 

• 

• 

. 
• 

• 

,, 

The high degree of maneuvera
bility, that inakes self-propelled ar
tillery so effective, depends on an 
engine not unlike the one in your 
car, and as in your engine spark 
p~ugs are vital to its performance 
and dependability. Champion 
Spark Plugs are on the firing 
line with our armed forces on 
land, water and in the air pre- Spark Plugs. TO SAVE GASO-

LINE-KEEP SPARIC 

L E T' s A L L 8 A c K T H E AT T A c K- 8 u y w A R 8 0 N D s PLUGS CLEAN 
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IN THE AIR ... 
. . . ON THE G __ .-- -

AVIATIO 
NEEDS <J~zai1teJ MEN 
There's a job to be done-a war to be won
and Aviation has a tremendous part to play. 
Nowhere c·a n you serve your country better 
than in this essential and vital industry. In 
the air or on the ground, you're needed badly 
-if you're trained. And your opportunities 
for a real career in the peacetime years ahead 
are unlimited-if you're ready for them. Mail 
the coupon today and learn how quickly and 
easily you can get exactly the training you 
need at Embry-Riddle in beautiful Miami. 

School of Aviation 
MIAMI 30, flORIDA 

Dean of Enrollments, Dept. 9. Please send information 
about Aviation Training at Embry-Riddle. 

- Flight Training 
: Aircuft Engine Mechanic Course 

Aircuft Mechanic Course 
: Aircraft Drafting ~ Dtsign 
i- Aircraft D rafting ~ P roduction Illustration 

Radio Coursts 
~ MJster Instrument Course ' 
._ Link Instructor's Course 

Name .. ------·· ·· ........ ................ _ ...... .... ............... - .. .. ......... .......... _ ...... Age .................. __ 

Address ................ ..................... ................................ .......... -······· .. -···--···· · ··---

City ................ ........ .... ................................................................ State ............................... --........... _ 

When Writing Advertisers Please 
Mention Popular Science Monthly 

I I I 
BE AN ART-IST! 
Trained Artists are Capable of 
Earning $30, $50, $75 a week 

Use Your Spare Time to Prepare for • 
Profitable Art Careerl COMMERCIAL ART, 
DESIGNING and CARTOONING-all i n 
0.\'E compl et e /l ome studv course. No pre
vious Art experience necessary-we teach 
you s tep by step-hundreds have profited 
by our practical method. TWO ART OUT
FITS FURNISHED. Full information in 
colorful, FREE BOOK, "Art for Pleasure & 
Proflt"-tells all about our course, serv
ice, what our graduates say- and com
mercial opportunities for you in Art. 

WASHINGTON SCHOOL OF ART 
Studio l34K, 1115 15th St., N. W . Wash. 5, D. C. I 
Se nd me your book let nnd full partic ulars about 1 
your cours e . 1 

1 Nam e . • • • • . . . • • . • • • • • • • . • • • • • • • • • • • • • • • • • • . • AGE . • • • 1 
1 Address • • • • • . • . . • . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • I 
I City . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . Stat e . . . .. . . . . • I 

~------------------------------~ 

i NEW INCH 
Lishtweisht, Laminated P 

SLIDE RULE:~;~~!!5o ..... 
P t:. .. ti~. can uol warp or bftak. tl.aYI acc.urafe, enclne4.,...ed 
calihratlo n.~o can ' l r•b off f handy •be whll all .eala 10 

li~ruc-,. ·any arltbmelic, mulllplieatlon, dlviaion, aeometry, 
e.,_ineffi.._ problem ; 1000 other useo. Heo 6• a nd mdrie 
Rk; convenJon tables. f or dccimala, fractions. wetallu
""antil7 , liqukk , BTU, liP, an:ao, linear-metric:, etc:. 

MULTIPLY, DIVIDE. DO ANY MATH PlOILIM 
EASY, QUICK, WITHOUT PENCIL oa PAPU .. luy·t•·Uac" 
Mech onih, oh ipbuiklcre, draft• mcn, teeh nicla nt, en&ineere. · · INSTRUCTIONS 

' tool a nd' die mokc:n &peed work. Servf.-.men """ for ranee 
~§~ find i"l• naYi&atio n , Joal.stiet, ete.. Aecountanta, butineilim en, 
~ ••lerk&, fi~turc mark· up&, Profits.. HouKwives. ttudents, anrone ea ra 

COMpLe TE be methematlcal wiurd. 8--e JU .... --------. 
;~:~~IJUDCTiONS tratcd l notruclion folder ahowt how. 

SLIDE~ REM1c S E N D NO M 0 N E Y I••••••• •lli•••••y: 
WAR WOlKIIS 

p 79 f •• so r ••• this i lich ,., • . U(£ a, pottman c or one, • oP two, • . b fte w 1 ~"''"·l!'.. with lnotruc:Uono, ph10 few penni'"' pcKI• 11P 1° 0 ' or 
ace and C. 0. D. charce•.;M o N E y. I A C I • U A R ANT lit 
Or oend Mone7 Order or &CAD S RULE CO.., 
C.oh , a nd we pa7 pootace. 0 O£ PT. X• 

34 years' experience training men and 
women for photographic SUCCESS. 
Commercial, Portrait . News. Indus
trial. Motion Picture, Color Pho
tography. Resident or home study 
tra.ining. Personal instruction from 
outstanding faculty of top-notch pho
tographers. Star t immediately. Write 
for free book. 

YORK INSTITUTE PHOTOGRAPHY 
OlciHt. ........ 8ut Eqtllppecl Plteto School (FouiHfed 1910) 
DEPT. 5 10 WEST 33 ST., NEW YORK 1, N.Y. 

Free Book MAIL 
Postal 
Today 

MOUNT BIRDS, ANIMALS,. FISH 
Y• P'RI:B. Esplalna TaxldenD]I' . Tells bow to learn at 
hom• bl' mall to mount birde .. animala.._heada .-". to TAN 
aklne and fun. Great for !lh.N and J>OYS. r u n I Aleo 

n monel' In spare time. WRITE TODAY ·· NOW
r f1'9'1 book C91!talntn~r 100 @me plcCUree. State A Gil. 
.w.achool or Tu.lcl4irm)', uept,3394,~maiM,IIIIh 

REFRIGERATION SERVICE MECHANICS COURSE 
Learn at ·home-how to start 
your own repair sh op on little 

C:&ital. No previous experience n eeded. Common school education 
a ctent. &plendld opportunity for older men. Prepare now f or 
alter the war. FREE Illustra ted booklet. 
MECHANICS TRAINING SCHOOL, Dept. S·4, 4701 W. Plco, Los Allltles 6, C1llf. 

Beg in today. Wr ite now for our Free Book, "How 
to Become a Good P enman," It contains s pecimens 
and tells how others learned to write In apare time. 
Enclose JOe for your name beantlfnlly wr it t en and 
a pen _point sui table for shaded wrttlng, Write today. 

THE TAMBLYN SCHOOL OF PENMANSHIP 
Y439 Ridge Buildin g, Kansas City, Mo. 

W ANT a permanent bust· 
ness profession of your 
own? Then become a foot 
correetlonid. Barninp of 
men and women ln this 
ereatl:v needed profusion 

run u hleh u 1110.-1100. weeltly after a few weeta home traintne 
-not medical or chiropody-easy terms. no further capital 
needed, no goods to buy. 49th year . Write for free booklet. 
Step.euoa Sratem of Foot Correctioa, 62 Back Bar. Boatoa, MRII. 

I 

THE PLASTE X I n du s t ry needll m anufacturers on small 
s cnlo and ror big produ c tio n or Lamp a nd Clock Stands. 
Art Goods and Noveltie s In Plastex and .Mar ble lmlta· 
lion . Experience unnecessary . l/2c m a teria l m akes re~nJ· 
lnr l Oc store seller s . Rubber m oulds rurnlshed tor speed 
production . Small Inves tment brln&'S good returns. 
Big chain store o rders now being placed . Ambitious 
men have chan ce t or real prosperi ty . Our Free bo ok· 
l e t will Interest and benefit you. 
PUSTEX INDUSTR IES, Depl . 2, 1085 Washinglon Av., llew Torlt 56,11 . Y. 

22 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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AUDELS AIRCRAFT WORKER ..... $1 
Answers Your Questions on 1-Aircraft Materials, T erms, Parts. 
2-Blueprints, Working Drawings. 3-Mathematlcs, How to Fig
ure. 4-Layout & Bending. 5-Tools & Machines. 6-Rireting, 
Spot Welding & Hints. 7-Fabrication, Angles, etc. 8- Assem
bly, Fuselage, Wing & Final-How to Use Tools. 9-'fables & 
Data, Syr.Jbols, Army & Navy Specifications, etc. 240 P ages Illus. 

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

Developed by Experts Cor Sheet lletal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia In 10 Sections, size 7 x 10 
x 2-1125 Pages-350 L ayouts-1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern De>elopment & Shop Procedure. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK .. ............ .. .. $1 

Practical inside information. Fundamentals of Sheet Metal Work. 
3 8 8 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in e>eryday language. Ref. Index. 

AUDELS WELDERS GUIDE ......... $1 
A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages. 1llustrated. Co\'ers all 
methods of electric and acetylene welding including airplane work. 

AUDELS ANSWERS ON 
BLUE PRINT READING .......... $2 

For Mechanics & Builders. Covers all types of blue print reading 
i ncluding ship & airplane. 3 7 6 pages, fully illustrated. 

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

Co'l'ers modern machine shop practice in all its branches. 5 prac
tical books in 1. New from cover to cover . Tells how to set up & 
operate lathes, screw and milllng machines. shapers, dr ill presses 
and all other machine tools. 1600 pages, fully illustrated. 5 x 6 ~ 
x 2. I ndexed. 5 sections. 1-Modern Machine Shop Practice. 2-
Blue Print Reading & How to Draw. 3-Calculations & )Iathe
matics for Machinists. 4- Shop Physics. 5- How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 
Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods CO\'erlng a complete review. Ill. & Indexed. 

AUDELS AUTOMOBILE GUIDE .... $4 
A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic
Ing of modern motor cars, trucks, buses & auto type D iesel en
gines. 1540 pages, fully Ulustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL. $2 
A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in
cluding General Motors 2 cycle Diesel. 384 pages, fully illus. , 
fleXible binding. pocket size. All details plainly brought out, this 
book is of extreme nluo to engineers, operat{)rs & students. 

AUDELS RADIOMAN$ GUIDE .. . .. $4 
A key to the practical understanding of radio including Frequency 
Modulation, Television, etc .• Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 7 72 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference I ndex. 
Authentic, rlear. concise. 

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

For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 lllus. Co\'ers important electrical information 
in handy form-including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key· to a practical understanding of electricity. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Yols. . ....... .. ..... $6 

A practical Illustrated trade assistant on modern construction for 
carpenter&, joiners, builders, mechanics and all woodworkers. 4 
\'Ols .• 1600 pages, 3700 illustrations, flexible covers. Each Yolume 
pocket size. Sold separately $1. 50 a vol. 
AUDELS PLUMBERS & STEAMFITTERS 

GUIDES-4 Yols. . .... .......... $6 
A Practical Trade Assistant & Ready R eference. E.xplains in plain 
l anguage & by clear illustrations, diagrams, charts, graphs, pic
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.-1670 Pages- 3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 
AUDELS WIRING DIAGRAMS ...... $1 
210 Pages. Illustrated. Gives practical facts on wiring of elec
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complet.e & self-explanatory. Highly Endorsed Pocket Companion. 

AUDELS ELECTRONIC DEVICES ... $2 
Tells What You Want t{) Know About Electric Eye. Easily Under
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 

AUBEL, Publishers, 49 W. 23 St., N. Y.lO 

. - --- -·-- -- ---- -----·---

AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW I You can look over any Audet 
Guide in your home. Start the Easy Payments if satisfied • . 

.-----·CUT HERE·-----

: AIL ORDER 
I THEO. AUDEL & CO~ 49 W. 23rd St., New York 10 

Please mail me for 7 days' free examination the 
I books marked (X) below. I agree to mail $1 in 
17 days on each book or set ordered, and to further 

I 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 

1 If I am not satisfied with Guides I will return them. 

I 
0 Audels PUMPS. HYDRAULICS a AIR COMPRESSORS $4. 
0 Audels WELDERS GUIDE • , • • , • , • , 1. 
0 Audels BLUE PRINT READING • • • • • • 2. I 0 Audels SHEET METAL WORKERS Handy Book • • 1. 

I 
0 Audels SHEET METAL PATTERN LAYOUTS • • '· 
0 Audels AIRCRAFT WORKER. • • • • • • • 1. 
0 Audels MATHEMATICS and CALCULATIONS • • 2. I 0 Audels MACHINISTS a TOOLMAKERS Handy Book 4. 

I 
0 Audels DIESEL ENGINE MANUAL • • • • • • 2. 
0 Audels MECHANICAL Dictionary • • • • • • 4. 

I 
0 Audels AUTO GUIDE • • • • • • • • • • 4. 
0 Audels MARINE ENGINEERS HANDY BOOK • • 4. 
0 Audels SHIPFITTERS Handv Book • • • • • . 1. I 0 Audels MARINE En1ineers Guide • • • • • . 3. 
0 Gueths MECHANICAL DRAWING COURSE • . L I 0 Rocers Mechanical DRAWING and Desi1n • • • 2. 

I 
0 Audels MILLWRIGHTS and Mechanics Guide • • 4. 
0 Audels CARPENTERS and Builders Guides (4 vols.) 6. 

I 
0 Audels PLUMBERS and Steamfttters Guides (4 vols.) 6. 
0 Audels MASONS and Builders Guides (4 vols.) • • 6. 
0 Master PAINTER and DECORATOR • . • . . 2. I 0 Audels GARDENERS a GROWERS GUIDES (4 vols.) 6. 

I 
0 Audels ENGINEERS and Mechanics Guides 

Nos. lz 2, s. 4, s. &. 7 and 8 complete • • • • • 12. 

I 0 Audels "nswers on Practical ENGINEERING , • 1. 
0 Audels Answers on REFRIGERATION • • • • • 2. 

I 
0 Hawkins Aids to ENGINEERS EXAMINATION • • 2. 
0 Ro1ers MACHINIST GUIDE • • • , • • • • 2. 

I 
0 Audels WIRING DIAGRAMS • • • • • • • 1. 
0 Audels Handy Book of PRACTICAL ELECTRICITY 4. 
0 Audels ELECTRICAL POWER CALCULATIONS. . 2. I 0 Hawkins ELECTRICAL Guides at $1. each • • • 10. 

I 0 Audels ELECTRONIC DEVICES • • • • • • • 2. 
0 Audels ELECTRIC Dictionary • • • • • . 2. 

I 0 Audels RADIOMAN$ GUIDE • . • • • • . . 4. 
0 Audels NEW ELECTRIC LIBRARY at $LSO a Volume I Vols. I, II, Ill, IV, v. VI, VII. VIII. IX. x. XI. XII. 

INan~e ___________ _____________ ___ __ ____ ___ ____ __ _ 

I Address----------------------------------------
1 Occupation. _________ __________ _ ------------------

• En~ployed by ____ ---- ___ __ ------------------- - P.s.H. 

-

• 
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Ifs YOUR future-Make the most of it! 

Start now to earn 
the bigger pay in 
electrical repair 

WAS there ever such an op-
portunity to get started 

in electrical maintenance and repair-and at top-notch wages? 
Are you ready-with experience and ability-to cash in on it? 
Others are getting just the sort of background needed-quick! 
practicall-to handle the great variety of electrical mainte
nance and repair work TODAY-from this well-known elec
trical library. You can too! 

OF ELECTRICAL 
AND REPAIR 

THE LIBRARY 
MAINTENANCE 

5 vols., J 826 pages, J 724 illustrations 
Gives you the "know-how" to tackle any wiring or motor 
job. Five books show you HOW- to install all types of motor 
and generator units-=to inspect and repair motor starters and 
generators-to diagnose DR>tor and generator troubles-to fig
ure new windings for old cores-DC and AC windings-to test 
armature windings-test induction motors, etc., etc. One 
book is full of trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 

Take the first step toward improving YOUR future
Mail this coupon TODAY 

No money down-special price-easy payments-FREE trial 

rl ;:;;a-:;..;;:k~;: ;;;-w~;-5;.: ;.; ;:;; ;;, ;, -;: 1 
Send me for ten days' free examination the Electrical Main· I 

I tenance and Repair Library. I f satisfactory I will send you I 
$1.00 In 10 days and $2.00 monthly until the price of $15.00 

I Is paid. If not wanted I will return books postpaid. (To in· I 
sure prompt shipment write plainly and fill In all lines.) 

J Name . ........ ........ .................... . . .....• . • J 
I Home Address . . . . . . . . . . . . . . . . . . . .. . . . . • • • . . . . . . . . . . . • . I 

Clt.y and State ........... ..... .• • ... . •..• . . .. ... . .... . 
J Position .... ................. · · • · · · • • • • · · · • · · · • · · · · · • • · J 
1 Name of ComJ)any .•.•...••••..••••••.••••• • •• P Sl.\1.4·44 , 

Easy as A-B-C 

BeYourO 
MUSIC Teacher 

LEARN AT HOME FOR LESS THAN 7c A DAY 
• Simple as A-B-C-a child can learn it. Your lessons 
consist of real selections, instead of tiresome exercises. 
Each of these delightfully easy lessons adds a new "piece" 
to your list. You r ead real notes, too-no "numbers" or 
trick music. Method is so thorough that some of our 750,000 students 
are band and ilrchestra LEADERS. E,·erything is in print and 
pictures. First you are told what to do. Then a picture shows you how. 
In a few short months you may become a good musician-the life or 
erery party I Free Print and Picture Sample 
1\lall coupon for our Ulustrated Free Book and Print and Picture 
Sample. Mention your favorite instrument. 
U. S. School of Musie, 84 Brunswick Bldg., New York 10, N. Y. ----------------------u. S. School of Music, 84 Brunswick Bldg., New York 10, N. Y. 
Please send me Free Booklet and Print and Picture Sample. I would 
like to play (Name Instrument) . 

I nstrument .• . ... .... ... . . . ... 
Have you 

. .. . . . Instrument? ...... . . .. • 

Name • • • • . . . . . . . . ... . . . . • . . . . . . . • • . . . . . . . . . . .... . .. • • • • • • • · 
Address . . . . . . • • • • • • • . . . . . . . . . . . . • • . .. . .. •. . .•••• , • • • • • • 

' 

Complete Course 
Only $7.50 

EASY ••• PLEASANT WORKI 
Let CHAS. H. KUHN, with 25 years actual expe
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons--one sent each week. Pro
fessional criticism on every lesson. Write today. 

KUHN SCHOOL OF CARTOONING 

What wil l happen to you r war-time jobs when 
peace comes? Learn P laRtlcs K()W! New, thril l· 
lng. profitable, uncrowded Industry. Your OP· 
portunity. Home study and resident courses . 
First Plnstic:s school In East wi£h complete 
Study nnd Lab. courses. W rite D ept. S 
TODAY! State n~re . 

BOSTON TECHNICAL INSTITUTE 

Cosml" Order Foretold brJ World Events 
A new civilization is in the making predicated upon four Uni
versal freedoms-freedom from ignorance, oppression, poverty, and 
pain. It was conceived Sept. 16th 1936; it will be born August 
20th, 1953. This is your opportunity to share in its building. Read 
LEMURIA THE INCOMPARABLE, 60 pages illustrated, with the 
story of Israel restored. Send one dime with inquiry. No obligation. 
The most unusual message in a generation. Write Dept, Q. 

LEMURIAN FELLOWSHIP 
118 North Larclunont Blvd. Los Angeles 4, California 

STUDY AT HOME 
With A Chartered Educational Institution 

Courses In ENGINEERING: Electrical, Clvll, Mechanical. Drattlna'. 
Architectural. Steam. Aeronautical. Rad.lo, Structural , Mining, In· 
dustrlal, Highway. Petroleum. Marine. Chemical. 
Courses in ARTS AND SCIENCES: P hilosophy; Education; Lettera; 
Pub11c H ealth; Medical Jurisprudence; Psychology; Sociology; Phyaica; 
Chomlstry; Geolo~y; Pol. Sc.lenee: Theolofl.)': Law• B\Uiln••• and 
Commerce; Accounting; Mathematics: Stattstlca; Agriculture. 
Mc Ktnley·Rooseve lt Incorporated , 4 6 10·AC, Sheridan Road, Chicag o , 40 

REFRIGERATION 
Repair and Improve all refrigerators. New large manual tells how. Charts 
and pic tures to h e lp you. Only $1.00, postpaid. Money back guarantee. 
Supreme Publications, 328 S . Jefferson St., Chicago 6 , Illinois. 

MONEY II RABBITS-CAVIES 
WE Buy and put you In touch with other markets. 

Catalo« and copy of magazine l Oc. Or send 
25c for Book Catalog and Price List and 3mo. 's Subscrlp· 
tlon to the AMERICAN SMALL STOCK FARMER. 
OUTOODI DITEIPIISE CO., PEAIL I. Y. 

TAMM R! 
new 128-page book, "Stammering, Its Cause 

i-d"i~~rrect!on:" describes the Bogue Unit Method 
for scientific correction or stammering and stut
tering-succe~sful for 43 years. BenJ. N. Bogue, 
Dept . 1860, Circle Tower, Indianapolis 4, Ind. 

GENUINE U. S. BARGAINS 
o. D. Wool Blanket s ( used ) ... $2.95 
u. s. Army Ration Bags (used). . .29 
u. s. Army Pup T e nts (used) ... 3.50 
Slightly Used Army Caisson Wheels with 
Axles, 56" h igh, Wt., 322 lbs. $37 .so 
Thousands of other bargains In military. 
outdoor & sport goods f or hunter. farmer. 
scout. Send JOe for 32 page catalog re
turned with first order. 
A and N SUPPLY CO. 
4784 LESTER ST. RICHMOND, VA. 

Easy t o 6x cuts, bruises, worn spots In tires. 
SO-LO a lso mends shoes, raincoats, boots-.,ny." 
thing of rub-

~ ~,e,;;,~~ther. MEND the HOLE for 
SPREADS ON lik• bullu, Otl•s 
tou1h ov~mlrht. f'l~•ibl~ Non· 
skid. Waterproof. Won·c come 
off _,,..,..,.,.,4 
So·Lo ~~.~~~:,::: 

24 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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IN I.ESS TIME-WITH I.ESS WORK 

MoToR's New AUTO REPAIR MANUAL 
shows you how to service and 
repair ANY part of ANY car! 

No auto 1·epair job is too tough 
when you've got MoToR's AUTO 
REPAIR MANUAL! YOU can re
pair anything from carburetor to 
rear end-quickly, easily, right! Just 
look up make, model, and the job 
in the quick index-and go to work! 
Clear, ilJustrated instructions lead 
you step by step. 

To make such an amazing book 
possible, the engineer-editors of 
MoToR Magazine collected and 
"broke down" 150 official factory 
shop manuals for you, spotted all 
t he vital repair information you 
need, dove-tailed it all together in
to ONE handy, easy-to-understand 
book. 

No Other Manual Like It! 
This BIG book-640 pages, 8'-hxll . -mches, bound in sturdy covers-
brings you nearly 200,000 service, 
repair, adjustment, replacement, 
tune-up facts on every car built 
from 1935 to 1942. More than 1000 
cut-away photos, diagrams, draw-

ings show you exactly WHAT 
to do and HOW to do it! 
Used by the U. S. Anny, 
trade and technical schools 
everywhere, thousands of 
auto servicemen. 

Now YOU-without cost
can see for yourself what a won
derbook MoToR's Auto Repair 
Manual really is. TRY it-FREE 
for 7 days! Learn first-hand how 
it can pay for itself the firs t fe'v 
times you use it. 

SEND NO MONEY 
7 -Day Free Examination 

Just mail coupon below-without 
money! When the postman 
brings your book, pay him noth
ing. First make it show you 
what it's got! Unless you agree 
this is the greatest time-saver 
and work-saver you've ever 
seen-return book in 7 days and 
pay nothing. Mail coupon to
day! Address: MoToR Book 
Department, Desk 2D, 572 
Madison Ave., New York 22, 
New York. 

Clear, Pictured Facts on Every Job 
on Every Car Built Since 1935! 

Nearly 200,000 service and repair facts 
on all these makes: 

American Ford 
Bantam Graham 

Auburn Hudson 
Austin Hupmobile 
Buick Lafayette 
Cadillac La Salle 
Chevrolet Lincoln 
Chrysler Lincoln 
Cord Zephyr 
De Soto Mercury 
Dodge Nash 

Oldsmobile 
Overland 
Packard 
Pierce 

Arrow 
Plymouth 
Pontiac 
Reo 
Studebaker 
Terraplane 
Willys 

640 big pages: including 50 pages of car
buretor text, charts, illustrations. covering 
all models. Over 450 charts, tables; Tune
up Chart; Valve Measurements; Compres
sion Pressure; Torque Wrench Reading; 
Starting Motor: Engine Clearances; Gene
rator; Clutch & Brake Specifications; Front 
End Measurements. etc., Engines; Electric. 
Fuel, Cooling, Lubricating Systems; Trans
missions; Universals; Front Ends; Wheels; 
Rear Ends, etc. 

Same FREE 7 -Day Ofler Applies on New 

MoToR's TRUCK REPAIR MANUAL 
For mechanics, truck spe
cl alists, service stations. 
:fleet owners. Covers EVERY 
job on EVERY truck made 
since 1936! 1400 pictures. 900 
pages, 300,000 facts. Used by 
Armed Forces. Warranted to 
contain every essential fact 
you need to know. Sturdy 
binding, size 8~2 x 11. 

APRIL, 1944 

Covers all types Gasoline 
Engines: Diesels and Hessel
mans. Fuel Systems, Gover
nors, Lubrication Systems, 
Ignition Systems, Starters. 
Generators, Clutches, Trans
missions, Axles, Terque Di· 
vlders, Transfer Cases, 
Brakes, Steerill&', etc .. etc. 

Offered on same FREE 7-
Day examination as Auto 
Repair Manual. Check box 
in coupon at right. 

Published by MoToR, 
The Leading Automo
tive Business Maga

zine. MoToR's manuals assure 
high standards of repair work. 

MoToR Book Dept., Desk 20.572 Madison Ave., NewYork22, N.Y. 

I 
Rush to me at once: (Check box opposite book you want). 

0 MoToR's AUTO REPAIR MANUAL. (formerly "MoToR's I 
Factory Shop Manual"). If O.K. I will remit $1 in 7 d:~s. 

and $1 monthlY for 4 months, plus 35c delivery charge th 

I final payment ($5.35 tn am. Otherwise I will return book I 
postpaid in 7 days. (Foreign price, remit $7 cash with order). 

I D MoToR's TRUCK REPAIR MANUAL, (Described at left 
in the box.) If O.K., I will remit $2 m 7 days. and $21 

monthly for 3 months, plus 35c delivery charges with final 

I 
payment ($8.35 in all). Otherwise I will return book J?Ostpald 
in 7 days. (Foreign price, remit $11 cash with order). I 
Name Age, _ _ __ _ 

Address - 1 
Zone No. City _ (if any) __ State _ _ _ _ 

Occupation I 
0 SAVE 35c! Check here If enclosing full payment (checku 

money-order) WITH coupon. We pay 35c shipping costs. ----------
Buy War Savings Bonds and Stomps regularly. 25 
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Start It at SPARTAN Now 
SP ART AN'S superior specialized training can m a k e 

you a top-notch a viation technician . rea dy for a life
time career in the 
great post-war • • Air 
Age. " One of the 

Be a Pilot In the 
most complete civil
ian fli g ht d epart
ments In the nation. 
Fleet of 18 modern train
ing pla nes. Excellent facili 
ties; skilled Instructors. 
Gradua t es now fl yin g on 
every continent. 
SPARTAN offers you advan
tages obtainable at no other school 

"AGE 
OF 

of its kind. $2. 000.000 in buildings 
and latest equipment. Gov' t Approved; 
industry recognized. Outstanding Ca
reer Courses - Individualized instruc
tion and practical experience as you 
t rain for Commercial or Airline Pilot. 
Flight Instructor, Aircraft or Engine 
Mechanic. Aeronautical or Airline Main
tenance Engineer, Radio Communica
tions, Weather Forecasting , Instrument 
Techn ician. WRITE for new catalog 
giving full details. State a ge and edu
cation. Next semesters start March 
27th and J uly 3rd. CAPTAIN MAX

WELL W. BALFOUR, Director, 
Dept. PS44, TULSA, OKLAHOMA. 

-~ 

Industry is clamorinl for 
more draftsmen for the 

lob can't start until plans are 
drawn. Buildings. airplanes. machin es. 

guns. tanks. bridges. a ll start on t he draft
ing board. so tt's no wonder t hat every good draftsman 
has a fine Job. Yes, more draf tsmen are needed NOW. The 
pay ts good and the opportunities for advancement grea t . 

Learn at Home in Spare Time 
Begin now to t um spare hours int o money. Be a draftsman. 
the connecting lint between a mechanic and an engineer . 
Enjoy the wonderful oppor tunities for promotion that exist 
now. No experience or ar tistic t alent Ia needed. You don 't 
have to leave your present .1ob while learning. Use spare time. --------------------American School, Dept. DD44&, Drexel Ave. at 5Btll Street, Chtcaao 37, Ill. 

Gentlemen: Send me FREE information covering epecial train
Ing; In aubJecte checked below. No obligation on my part. 
0 Drafting a nd Design 0 Eleetrlcal Endneerfng 

for men and women Diesel Englneerfntr 

R Cost Accountinr for Mfg. Bltrb School Coa.rae 
Archlteeture and BalldlDI' Plastlce 

n Automotln Enlrineerlntr Mechanical EndneeriDI' 
n Business Mana .. ement Aviation 0 Radio 
0 Railway Training 0 Shipbuilding 

l\" (tl1t e . . .. ••• •.•••.•• ••• . •••••••• ••• ••• • • ••• • 

Address . .. . . . . . . . . ..............• .. . ... .. . .. 

OR A SWELL CADCET. 
l et's get together-our Engineering and Production 
Staff and our Unlimited Finan(ing will develop and 
promote your brain·(hild for P. W. P .. and arrange 
for patent. You are fully prote(ted-Spe(ializing in 
Plastics, Electronics. Metal or Wood. Write Today. 

STUDY AT HOME 
Legally t rained men w ln high

er positions and bigger suc-
cess In business and pubUc 

lifo. Greater o~;>portnnltlea now than 
ever before. Big corPOrations are 
beaded by men with legal training. 

More Ability: More Prestige: More Money 
W e guide you step b:t..,atep. You can train a t home 
during spare time. ~ee of LL. B. Successful 
grndnates in every eeet1on of the U . S. We forniab 

a n text mate ri&l, Including 14-volome Law Ubrary , Low coat, easy 
terms. Get OW' valoeble 48-pege •' Law Training_( or Leadership" and 
"Evidence" books ~"REE. Send for t hem NOW. 
LaSalle Extension University, Dept. 483-L Chicago 

A Corres ponde nce Ins titution 

STUDY ENGINEERING H:~E 
With A Chartered Educational Institution 

Courses ln ENGINEERING: Electrical , Civil , Mechanical , DraftlD&'. 
Archite ctu ral , S team, Aeronautical. Radio . S tructural. MlniD&' . In
dustr ial , Highway. Pet role um, Marine . Chemical . 
Courses In ARTS AND SCIENCES: Philosophy; Education ; Lettera; 
Public H ealth; Med ical J u ris pr uden ce; Psych ology; Sociology; Physlca; 
Chemistry; Geology; P ol. Science: The o logy; Law ; Buslneae and 
Commerce: Accou nting: Mathematics; Statistics: Agriculture. 
McKinley-Rooseve lt IncorpOrated, 4610·BC, Sherida n Road, Chicaco 40 

A pro fession ofte rlnll unlimited opportunities. Moet 
mocl t-rn and complete conr.e embraelntr every braneb from 
Plate to Porcelain Wor k, which prepare• you to work for 
Uentlata or start your own bualneaa. Indi vidual Instruction 
-practical training In day or nlgbt achool. No booka-no 
claaaea. Catalog OPOD r eqa eat. 
McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
2 0 7 N . Broad St. Dept. 825 Philade lphia, Pa. 

L earn th e practical way. School 
founded in 1910. Write for 
booklet P S. Affilia t ed schools 
in principal Eastern cities. 
W. R. B. W illiams, Pres. 

NEW YORK TECHNICAL INSTITUTE, 108-STH AVE., NEW YORK ll,N. Y. 

Finest quality. Over 300 artistic designs. Write 
for our attractive free catalog and s elec t a 
beautiful pin or r ing lor you r class or club. 

Dept. 0, Metal Arts Co., Rochester 5, N. Y, 

don't ORRY 
• 

Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto
matic Air Cushion. This 
marvelous appliance per
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably-day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 
BROOKS COMPANY, 160-C State St., Marshall, Mich. . 
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LOOSE-LEAF LESSONS 

FOR A BETTER OPPORTUNITY TODAY -
LUS A T E POS -WAR FUTUR 

Get into Radio and Electronics-a billion dollar OPP ORTU 
NITY FIELD OF TODAY that promises such a THRILL 
ING POST-WAR FUTURE. See how you may get ready 
for a GOOD JOB ... or a BUSINESS OF YOUR OWN . . , 
BETTER PAY and HIGHER RATING in military service. 
R ead how DeFOREST'S prepares you for your start in 
Radio-Electronics quickly, easily, in your spare-time at 
home-the simple "A-B-C" D eFOREST'S Way. You' ll find 
aU these ans·wers, and more, in DeFOREST'S big, illus
trated book, "VICTORY FOR YOU!" Write fot· it today. 
It's FREE. 

tho famous Dr. Lee Deforest super· 
~ vised the preparation of 

DeFOREST'S TRAINING in
cludes 90 loose-leaf lessons, 
prepared under the supervi
sion of one of the world's 
foremost Radio authorities, 
Dr. Lee D eFor es t-inventor 
of the andion tube which has 
helped make modern ra<Uo 
possible • . . holder of over 

You Get This Exclusive ~-WAY Combina-
Deforest's T ralnlnf 

300 rp.dlo J>atents ••. a-nd 
often called "Father of 

tion of Radio Training Advantages 
You READ • • . you SEE .. . you DO! (A) You get well
illustrated lessons prepared the modern loose-leaf way 
to help keep your training up-to-date. (B) You get r eal, 
practical R ADIO EXPERIENCE from eig ht big kits of 

• 

Radio." 

IJfou SHOW 
MOVIES AT HOME 

l'ou get the use of a genuine D eV:ry 16 mm. 
motion picture p'ro.iector and films which provide 
the easy to .unders tand, hJghly effective ~uodern 
visual tralnlug-a m ethod used toda,y to train 

standard Radio parts and assemblies. (C) You get the 
useofa.16mm. MOVIE PROJECTOR AND 12 TRAIN
ING FILMS. You S-E-E "hidden actions" of Radio 
circuits from fascinating, easy-to-learn-from Ac
TION MOVIES. You get what we think are the 
major Radio training aids-AT HOME! 

You Get EMPLOYMENT SERVICE 
D eFOREST'S T raining includes an effective EM
PLOYMENT SERVICE that has long-established 
contacts with many companies employing train
ed Radio men. You enjoy this valuable assist
ance once you are trained. DeFOREST'S Is 
affiliated with the DeVRY CORPORATION
well known manufacturer of Motion Picture 
Sound Equipment. 

IJfou RK AT HOME 
WITH PRACTICAL EQUIPMENT 

l'Qu enjoy a "Home Laboratory." You j;'Eit valuable Radio 
experien ce by building modern Radio ci..rClti:ts that op~>.rate; 
also, "Electric Eye" devices, Light B eam T·rans mitter, 
Publlc Address S~·stem, \Vireless Micro
phone, etc. 133 fasc·iuating experiments 
in all--tn spare time, at home. 

better and ;faster in war J>lants and mili- I D eFOREST ' s TRAI NING, INC. 
tarysen-te.e.Radlo principles come to J~fe! 

1
2535-41 N. Ashland Ave., Dept. Q, 

• .. you see electricity tn a ct1on, Chicago, u. s. A. 
electron ics made CLE AR the I P lease send me-F REE and WIT HOUT OBLIGATION
EASrnR D eFor est way. Get illustrated book, "VICTORY FOR YOU," showing how I 
D eForest's B I G FREE BOOK, I can prepare for Radio with your Home Movies and Labora-
.. VICTORY FOR YOU" -a k ey tory Kits 

.~o!1!0~~d~:,;~~o ~ t~~s::!:~; I Name ..... .' .......................................................................... Age ..........•. 
'of your O\v n_ or to better mlli- 1 Address ............................................................................................... . 
tary rating and pay. Act now. 
AlaU the coupon today! I City .................................................................... State ....................... . 

I (Please help our country save paper. Do not reply unless 
SEND FOR FREE BOOK! you a.r e 11 or over) . 
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EARN MORE r 
• 

Prepare for a 
Brilliant future 

( 15.50 fo r~/Jft) 

Over 950 
pages 

Scop e or 3 6 
cou rses In one 
l)lg. . tnexpen· 
s lve book that 
expla In$ every· 
thing ! 

FOR THE MAN WHO 
WANTS TO LEARN BASIC 

RADIO· ELECTRONICS 
Here . In one big, 972-page volume that 

cos t over $23,000 In actual c ash ou tlay be· 
fore a s ing le book was sold, y ou get a 
thorough . basic Ra d io-Electronic Training AT 
A COST TO YOU OF ONLY $5 COMPLETE! Be· 
cau se It Is so outstandingly s uperio r . Ghlr
a rdl's RA DI O P HYSICS COURSE book has 
started m ore p eorJl e In Radio-Electronics than 
any othe r book or course. It Is m ore wide ly 
r ec om mend ed by thos e a l ready In Radio 
THE MEN WHO KNOW. It Is more widely 
used ro r h ome study. It Is us ed In more U. S . 
Army and Navy and civil ian sch ools than any 
other bas ic Radio book. Se nd coupon today ! 
S tudy the book for 5 days - compare it with 
any othe r book or cours e at any price! If not 
fully s ati s fied It w ill t e ach you eas te r , f as t er . 
and bette r - at h om e . In s pare time- return 
I t wi thin :; days for full r e fund of your 
money! 

5 - DAY FREE TRIAL 
· MAIL NOW! Radio & Te ch. Division, Dept. PS•44 I 

Murray Hill Books, Inc., 1 
1 232 Madison Ave., New York 16, N. Y. 
1 Send me Ghlrardl's R ADIO P HYSICS COURSE Book postpaid. 0 $5 I 

enclosed. (S5.50 foreign) . 0 Send C.O.D. In U.S.A . only ror $5 plus 1 
I postage. I n either ease, If not satisfied, I may r eturn the book In 5 I 
I days for refund. 

. I 
I N arne • • • • • •••. •••• • • •••••.••••• • • • • • • • • • • • • • • • • • • • • 1 
I I Add.r~ss •• . •• • •••• •• • • •••• • .•• • •• • ••••••••• ••• • • • • • • • : 

I Cit y & Dlst. No ..•.•.• . .. .• ... . .. . . . . . .. State . . .. ... . • .. 

~------------------------------· 

Now Plates CHROMIUM/ 
ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 

War Increases O.mcmcl-You ProRt! 
New, patented Invention makes possible 
big earnings AT HOME. Replate auto
parta-worn articles in homes. stores, hotels. 
restaurants. etc., with durable. aparklin&, new 
coat of metal w ith stroke of brush. Easy, 
simple, Quick. Genuine Gold, Silver, Nickel, 
Cadmium, etc. E verythin& Jumished. Outfit 
complete, ready for use. No shop required. 
Clear from Jl to $5 an hOUll in lifetime busi
ness. Smallmvestment starts you in business. 
Steady repeat. M achine can J)ay for itaeU in 
week. Send TODAY fOI! FREE SAMPLE 
and illustra ted BOOKLET how you can have 
4llife income from a business of YOUR OWN 
bUilt upon eatiatied customers. Act at ouce! 

WARNER ELECTRIC COMPANY 
360 N. Michigan, Chicago, 111., Dept. 412 

I WARNER RECTRIC CO., 360 N. Mlehlaan, Chicago, Ill., Dept. 412 1 I : : ·m=' S.nd-F~ Samplo -· m . ....... &okl••· I 
I Address I 

City State I 

L--------------------~ 
Buy War Savings Bonds and Stamps regularly. 

NEVER 
SUSPECT 
OF C CHES 

This Old Treatment Often. 
Brings Happy Relief 

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

The kidneys are Nature's chief way of taking the ex
cess acids and waste out of t he blood. They help most 
people pass about 3 pinta a day. 

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

Don't wait! Ask your druggist for Doan's Pills , used 
successfully by m illions for over 40 years. They give hap
PY r elief and will help the 15 miles of kidney tubes flush 
out poisonous .waste from your blood. Get Doan's Pilla. 

Correspondence Cour ses In LOW AI 

S25 
ELECTRICAL ENGINEERING. Get ~ood ~Tai~P~O~f~w~ld~e~~e;J~ectr~~i~lc~a:l~ ~~~~ lleld. Modern. Very underatandable . Theory made 
RADIO ENQINEERING.Extra fine eoarae In radio. 
work. Trllna Jou to be auper·aen lce man, real 
ONLY $26, either coarse. Deferred paJtneDt p lan. 

PJDIO :-~ H£CTRIC~l £NGINE£RING 

FREE Write for fr ee copies or acbool cataloca. atudent macazlnea , etc . 
LINCOLN ENG I NEEAINQ SCHOOL, FrankllnSta ~Box 61 ·564 
(Formerly at Lincoln. Nebr •• ) WASHINGTON. D. Co 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARN I NGS. 3 2 y ear s expert Instruc tion 
-over 108.000 students e nr olle d. LL.B . DegTee 
awarded . All texts furnis hed. Easy payments. Send 
rorFRl-: E BOOK-"Law and Executive Gu idance " 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 40-S 8 East Huron st. , Chicago, Ill. 

ARTISTS MAKE MONEY 
Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 

ART INSTRUCTION, INC., 4144 Art Instruction Bid&. , Minneapolis. Minn. 
(Formerly Federal Sch-ls. Inc.) 

Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common sch ool education s u fficie nt . 
Send for free booklet "Opportunities in Pbo· 

at Horn• tography". particu lars a nd requirements. 
An~orlcen School of Photoeraphy 

1315 Michiga n Ave . , Dept. 1364, Chicago, Ill. 

Get Into the vital meat Industry. Concise, practical 
Home Training based on 2:i years p ro ven lnStruc· 
lio n method~:~ u.sed at National ' s famous resident 
>ch oo l . Pre pares you for bigge r pay a s Meat 
Cutte r . s uperv is or, m arket manag er or more mon ey 
In you r own store. Go as r apidly as your spare 
time pe rmi ts. Diploma . Start NOW to turn your a lllliir spare hours Into money. Send f or FRE E bulletin 
to<lay. N o o b ligation. 

Nationar Scliool of Meat Cutting, Inc., Dept. 0-19, Toledo 4, 0. 

.New 

Modernize Your Gun! Improve Your Score! 
Most durab le grips m a d e . P ositively un
breakable! F or C o lt, Smith & Wesson , H i-Standa rd. 
Or tgies, Luger & M a users in a wid e choice of b e aut iful 
d esigns i n ivory, pearl, walnut, onyx, e t c. Low p r ices. FREE 
C ATALOG. Denlers Wan ted. 

SPORTS, INC., (Mfrs.) 2150 N. Clark St., Dept. S-4, Chicago, IlL 

SELL COUNTER CARD PRODUCTS 
Build a lfOOd·DaJ'In«. b 11elne•e of yoar own; 
Call on dealers of all !linda; s how nationally
ad1'8rtbed Aeplrln Vitamins, C osmetics and 
200 other neceaaiUee. Bhr 6e and l Oe retail 
»aellaaea, hhrb q uality; Attractive counter 
diapiQa se!l.frooda fast . Free boollalvee amaz
lnc facta. Wiite l 
W.W'a Prttllds Ct., D.,t. 83-S, ,....,,IH. 
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MICROFILMING: This modern method of compressing bulky 
papers and vital records on tiny strips of film, offers dazzling 
opportunities tor profitable employment. This is the first book 
that covers the subject in a practical. thorough manner. The 
author, Ralph De Sola, technical director of a nationally known 
microfilming organization, writes about the subject clearly, 
completely and in an interesting manner. Over 100 illustra-
tions ...... . , , . . • • • . . • . . . . . . . . . . . . . . . . . . P rice S 1.50. 

HOW TO FLY: Here1 in easy-to-learn form, are all the essential 
facts that you will nave to know before you can fly. This new 
book completely covers History, Aerodynamics, Navigation, 
Meteorology, Load Factor and Aircraft Engines. It is simple, 
compact, helpful, authoritative. In the back of the book are 
many questions of the multiple-choice type like those used in 
government tests. Over 100 illustrations and charts. 

Price $ 2.00. 

AIRCRAFT WELDING: Both experienced welders and beginners 
can read this book with profit. It covers the following subjects 
simply and clearly: tools and materials used, various welding 
processes and their principles, oxyacetylene welding, electric 
arc welding, welded joints. weldability of various metals, 
metallurgy of welding, welding symbols and their application, 
safety rules and equipment. 320 pages, over 150 illustrations. 

Price $ 1.50. 

AIRCRAFT ENGINES: Here's a book that gets to the point 
quickly . . • helps you to understand the intricate mechanism 
of aircraft engines without getting you all tangled up with 
engineering technicalities. Contents include: principles of in
ternal combustion engine, types of engines, their requirements, 
construction, cooling and lubrication systems, fuels, carbu
retors, ignition, servicing and propellers. 392 pages, over 200 
illustrations.. . . . • • . . • • • • • • • . • • • . . . • . . . • . P r ice $ 1.50. 

AIRCRAFT INS TRUMENTS : This book is a must for anyone 
who makes or uses aircraft instr:uments. It smooths out the 
technicalities so that anyone with an ordinary education can 
understand them. All t ypes of modern aircraft instruments are 
covered. The book tells how to use them, service them and 
thoroughly explains each ot their functions in the operation ot 
a modern plane. 312 pages, over 200 illustrations. Price $ 1.50 . 

DRILL PRESSES: In this new book, the principles in design 
and operation of drill presses are tully explained. Various 
t ypes of sensitive, multiple spindle and radial type drill presses 
are covered. Also the selection of proper drills for any job, 
pro.;>er methods of drill grinding, correct speeds and feeds for 
drilling various kinds of metals, plastics and other materials. 
Many valuable tables. Over 75 photographs and drawings. 

'-t,\fNfl.4( 
BOOKS 

ARE ALWAYS 
GUARANTEED 

ACCURATE 

Price $ 1.50. 

AFTER-WAR SECURITY 
Almost everyone's mal{

ing money now. But what 
about later? Wber e will you 
be when industry gets bacl{ 
on a peace-time basis? 
That's up to you. And n ow' s 
the time to start thinking. 

Do your own post-war 
planning now. Here are 
eleven new books that offer 
you basic training for the 
future. Read this ad care
fully and pick out the sub
jects that will help you 
most. 

Technica l books, like 
these, generally cost $3 to 
$4. But th ese new books are 
being sold at exceptionally 
low prices because they are 
published in bandy size, th us 
effecting great savings in 
production which are passed 
along to you. The books are 
as complete as those cost
ing several times as much
are profusely illustrated
and handier to carry and use. 

ENGINE LATHES: This is a book that will help you to under
stand and operate this universally used machine tool. 1n 
simple, understandable language it gives you all the essential 
elementary steps, describes the necessary cutting tools used 
and' tells you how to sharpen them. Micrometers, verniers and 
other precision measuring tools are covered. Set-up work is 
explained. Over 200 photos and drawings .... . .. Price $ 1.50. 

SHAPERS: Both apprentice and seasoned worker can benefit 
by reading this book. It explains the various types of shapers, 
the different shaper cutting tools, their place in modern ma
chine shop practice and tells how to grind them for specific 
types of work. Over 100 illustrations .• . . . .. . •. Price $1.50. 

P LANERS: Expert planer hands are among the highest paid 
mechanics in any machine shop. Here is a book that will be of 
great value to either beginners on this machine or to the 
skilled machine shop operator who wishes to advance by learn
ing the operation ot another machine tool. 206 pages, over 
100 illustrations ...... . .......... .. . .• . . . . Price $1.5 0. 

MILLERS: Operators for these machines are always in de
mand. This book covers every important phase of the work on 
these machines. It is of great value to anyone who is either 
a specialist in the operation of this machine or wishes to be
come one. 405 pages. Over 150 illustrations. Price $ 1 .50. 

TURRET LATHES: This book simplifies a seemingly compli
cated machine so that a beginner can learn much about it 
quickly. Detailed descriptions illustrated with many photos 
show clearly the necessary tool set-ups for specific jobs. Cutting 
tools, sharpening methods for them and precision measuring 
tools are thoroughly covered. 75 illustrations. Pric• $1.50. 

SEND NO MONEY! 
I I 
1 Essential Books, Dept. 302, • 1 
I 270 Madison Ave., New York 16, N. Y. I 

: Please ship the books I have checked below. l agree to pay : 

I 
the postman the price listed below, plus a few cents 

1 postage. I MUST BE SATISFIED or I will return the books I 
I within 5 days and you will refund the purchase price. 
I I 
I 0 MICROFILMING $2.00 0 ENGINE LATHES $1.50 I 
I 0 HOW TO FLY 1.50 0 SHAPERS 1.50 I 
I 0 AIRCRAFT WRDING 1.50 0 PLANEIS 1.50 I 
I 0 AIRCRAFT ENGINES 1.50 0 MIUERS 1.50 I 
I 0 AIRCRAFT INSTRUMENTS 1.50 0 TURRET LATHES 1.50 I 
I 0 DRIU PRESSES $1.50 I 
I I 
I • I 
I NAME • • • • • • • • • • • • • tP•lea·s~ "p~ini) . . . • . • . • • • • • • • • • • . I 
I I 
I ADDRESS •• • • •••• • •• ••••••• • •••• •.• . .• •••• •• • • . I 
I I 
1 0 CHECK HERE If you wish to enclose your check or money order 1 
I 

for each book ordered, thus savlng delivery charges. (Same I 
money-back guarantee. of course.) .I 

~------------------------------
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/ Do you think it's all 
right for you to feel so 
fagged out at quitting 
tim~? Do you know why 
you' re so tired? With 
many men it's the tmsus
pected strain and .. drag" 
on delicate, hidden cords 
that saps energy • •• and in 
many cases these strains 
can be relieved comfort
ably with the help of a 
Bauer & Black Suspensory. 

READ THIS FREE ILLUSTRATED BOOK! 
lt shows and tells how men in all sorts 
of o ccupations claim they've found 
the answ er t.o '.'QUITTING TIME 
FATIGUE" ••• why they say they f eel 
years younger • •• more active •• • more 
alive , •• all through the day ! 

DON'T FEEL .. BUSHED" ANOTHER ' DAY 
SEND THE COUPON NOW I 

BAUER & BLACK Suspensories 
Division of The Kendall Company 

I Dept. S·4&S I 
I 2500 South Dearborn St ., Chicago , Ill. I 
I 

M aybe I'm missing something. Send m e your boo klet I 
on suspensories ••• quic k . 

I I I Name..................... ................................................................................. I 
I : I Address.................... ....................................................................... 1 i 

L C ity .. ... .. .... ..... .... ..... ....... .... ... ... ...... ............ ... . State... ............... ........ I ---------------------
TWO FINE PIECES OF U.S. NAVY JEWELRY 

Grand " Sweetheart" Combination Gilt! 
, ••• the pin for HER , • • the ring for HIM 

No, 3121-Men's heavy rln.~t In lOK 
Solid Go ld. only $16.50, In Sterllng 
Silver, $7.50 . Lady's pin (No. 
In sollrl sterl ing. 14K R'Old 
anchor, $.~ .00. Pictures 
slzr. Prl<<t Include postaR'e and 
Federal Tax. Satisfaction guar· 
antccd. S e nd for free circula r 
of Navy j e w e lry. 

HERFF·.JONES· CHICAGO, Inc . , De pt. PS, 3 2 W. Ra ndolph , Chicago 1, Ill. 

Build: STEAM 
MARINE ENGINE 
• A precision b u i It and engi
neered single cylinder, '/.4' scale 
model, with clutch or reverse. 

Send $2.50 for 14 pages scale 
d rawings, 2 photos, instructions. 

e 2 Photos and Descri ption 2Sc e Rough Castings Kit $12.50 
e Horizontal Flash Boiler Drawings and Instructions.... 1.00 

THOMPSON ENCINEERINC CO. ~::"0.;~:~~~~~.~~~~ 

AMAZING 
HANDY 

,., .. ..... , .... 

INTRODUCING AMAZING 

AUTOF~RSTOP 
- the r emarkable n ew combination 
a u tomatic a n d man ual .fire extin
guisher a nd alarm t hat is settin g 
r ecor ds. TREMENDOUS MARKET. 
Sells on 2-rninute demonstration 
t o defense plants, homes. schoo ls, 
stores, etc. LOW P R ICED. Big 
Profits . Write for FREE facts. EX 

ADDING 

PERIENC E NOT 
N ECE SSA RY . 
AUTOFYRSTOP 
CO., Dept. P-44, 
2035 Washington 
Ave., Philadelphia, 

Pa. 

ACHINE 
Can Be Carried in Vest Pocket-yet Handles 

~-
Totals up to $99,999.99 

ADDING MACHINE ONLY$ 50 POSTPAID 
With 

Leather e tte Case 

ABSOLUTELY ACCURATE 
Not only adds. but can be used to Subtract, 
Multiply. and Divide. STURDILY CONSTRUCT· 
£!), with metal front and back, yet weig'hs 
only 5 ounces-so that It can be conveniently 
carried In pocket, as well as used In office, 
s hop and home .... Useful to business men, 
accountants . students . everyone •• • Worked 
with n t ou ch of the finger. 

SEND NO MONEY 
, Jus t send nnme and address. Then pay post

man $2.50 plus few cents postal charf:'es on 
delivery. Or send $2.50 with order. and we 
pay C hUr){CS . 

LEE'S SPECIALTY CO D t PS 1616 
No . Og d e n , •p ep • f Chicago 14. Ill. 

Locks ithing 
NOW MADE EASY! 

New course for practical 
men. mechtmlcs , carpenter$, 
fix-It shops. etc. Learn to 
fit keys. pick locks, de-code, 
make masterkeys . I t pays. 
Send name for FREE details . 
No obligation-write today ! 
Ne ls on Co., 321 s. Wabash, 
Dept. 20· 703, Chicago. 

MEN, Feel Years Younger! 
Amazing, centur ies-old Hindu Secrets stimulate entire system, 
restoring youthful pep, strength

1 
health and vigor in many cases. 

Benefits assured on Money BacK Guarantee. FREE information 
sent In plain, sealed envelope. Send name, address today to 

BASIC SCIENCE, 675 ELIOT, DENVER 4, COLORADO 

Now you can get up to 30% extra gasoline 
mileage with a Vacu·matic test on your car .. 
Quicker pick·up. smooth er r un n ing, added 
power and precious gasoline savings guaranteed. 

AUTOMATIC SUPERCHARGE PRINCIPlE 
Vacu-matic is ffl t irdy dJD.er~t~l! Operates on the Supercharge prinaple. 
Saves gas. Automatically provides a better gas mixture. Guaranteed to 
give up to 30% extra gas mileage, more power and better performance. 

!!~~ct:~.~~~~~ AGENTS ~-FREE 
ln•o a olngl• unil. Adju.,cd Every car. truck. tractor a prospect. Send name:, 
a~ll ~<•led otthe/o<tory Very address now on postcard for big money making 
quid<ly IM~>IIcd 1•Y ••!..,.,.· offer and how, for introducing, you get yours free. 
Vacu-matic Co., 7617· 912 State St., Wau-toaa 13, Wis. 
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ELEITRODIIS 
IELEUISIOD 

Shortages in trained, s killed m en run into 
the hundreds of thousands. One of the biggest 
fields is RADIO, with its many fascinating 
branches. W artime d emands for Radio men 
are tremendous and will continue UNABATED 
after the w ar. That's important to yo~. You 
want training in a field that will continue to 
advance. National Schools offers you a time
tested m ethod of Home Training which has 
helped thousands of men to more pay, and 
unlimited opportunity in the growing RADIO 
industry. 

You profit by a fascinating career in Radio, 
Radionics, Electronics, T elevision. 

s ethod 0 • • ra1n1 e op 
by a Long Established Resident School 
Get Ready For Your Opportunity •.• 
It's H ere! Radio technical men are n eed
ed everywhere; afield in a ction, and at 
home in industry! Trained men are 
n eed ed in the Army, Navy and Air and 
Signal Corps, Government D efense Ser
vice and Civilian fie lds. Now, in answer 
to repeated d emands for Trained Radio 
Technicians, National Schools has ex
tended its famous Shop Methods so you 
can qualify right at home. You can 
quickly prepare to b e of greatest serv
ice to your country and yourself. Yes, 
right at home, in your spare time. Na
tional's time-tested plan of Home Train
ing will definitely establish you, in a 

short time, so you can hold a good job 
in this fascinating field. Furthermore, 
you become equipped for an ever bigger 
career in the years of reconstruction 
after the war. 

TRAIN DURING 
MILITARY SERVICE 
Prepare for Radio Service in Army 
and Navy. In U. a. Gov't service you 

<::::~ install, operate and maintain most 
technical equipment such as secret 
ultra-high frequency apparatus to 
locate airplanes, submarines, etc. 
Get promotion in rank and in
creased pay almost from the start. 

TREMENDOUS POST WAR DEMAND 
Experience Needed! No Previous 

Radio is only one of the courses you receive when you become a National Student. 
Electronics is brand new and open to evf:ry trained radio man. After this war it 
will produce new marvels that will be needed and used in every borne. General 
Electric, Westinghouse and all great manufacturers have many new electronic in
ventions ready to market. National men, because of their knowledge and training 
in Electronics. will be in on the ground floor and among the first to cash in. 

Television is a bi&- new opportunit)'. National men will have the "know how" to 
merit jobs in this great industry. 

You work with the finest tools and materials furnished by us at no 
extra charge. 

JIONAL SCHOOLS 

Command Any 
Of These Jobs 
Radio Expert 
Electronics Engineer 
Radio Broadcasting 
Studio Technician 
Television Technician 
Aviation Radio 
Ship & Harbor Radio 
Business of Your Own 
137 Different Types 

of Jobs to Choose 
From 

Duplicate The Success 
Of These Graduates 

"National Schools bas done 
wonderful work for the 
man who wants to get 
ahead in life. Your trained 
man can get a job at a. 
much higher salary".-
0 . K. Ivey, Washington, 
D. C. 
" Your schooUng h elped 
me obtain a swell job. 
Now, in the navy, I am 
following the profession I 
lea rned at National. It 
will help my chances for 
rapid advancement" .-H. 
Schroeder, U. S. Navy. 

FREE 
LESSON 

AND OPPORTUNITY BOOK 
To prove that you can 
easilY learn radio at 
home by National's fa
mous "Shop Method" 
home training, we will 
send this SAMPLE 
LESSON wl thou tcoot or 
obligation. With it, we 
will send you a big, 36 
page book, "Your Fu
ture in Radio, Televi
sion and Electronics." 
Mall the coupon NOW. 

National Schools, Dept. 4-PSR ~r~a•i~~in~~~~ 
4000 S. Figueroa Street or pa.te on penny poatol I 

APRIL~ 1944 

Los Angeles 37, Calif. 1 
Please rush me, FREE and without obligation on my part. I 
Sample Lesson In Radio. Television and Eiectronlcs and full 
de tails of your "Shop Method" of home training. No salesman I 
wlll call . 1 
NAME ____________________________ AGE ____ __ 

ADDRESS. ________________________________ __ 

CITY ____ ~~:-:----~--=--STATE _____ _ _ 

I 
I 
I 
I 
I 
I Include your Zone Number ---------------------

Buy War Savings Bonds and Stamps regularly, 31 
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JPf. 9~ 1/tJU~t. 7/lainintj 
T r a i n e d E le c trical m e n n e ede d now. I t 's not h o w 
you n g you a re, or how o ld you a r e . The question is 
- ha ve you the t r ainin g for a r eal peace-time future 
in a field that is vital now. Not a ll "essential" jobs offer 
such opportunities. ELECTRICITY does- when 
you ' r e prepa r ed I 

Here at Coy n e you can tra in in 12 weeks-not 
by b ooks or lesson s, but on real acrual electrica l 
mac hine r y and apparatu s . You " Le arn b y D o ing " . 
A nd yo u d o n ' t n eed muc h m oney. I ' ll fina n ce 
your tuition and you can pay it in easy m o n t hly 
p aym ents after you r traintng period i s ove r . Then 
if you are short of l iving expen5es we' l I get you a part 
time job to "earn while you l ear n " . After g radu a
tion we g i ve you life t i me employme nt serv ice. 

Rig ht now I ' m including e xtra tra ining in I N
D USTRIAL E L ECTRON I C S at n o extra cos t . 

M a il coupo n fo r m y big ... 
free b ook. G et the trainin g A lso have. facllatlt:S 
you n eed fo r a good e lectri- for f!ien .'Yl~h ~b~sa
cal job. M AIL N OW. cal dJsabihtJes. ' ra re. 

-------------------------· H . C . Lewis, President 
Coyn e E lect r ic a I Sch ool, Dept. 44-73, 
500 S. Paul ina St. , C hic ago 12 , I ll. 

Send Free Book with Facts o n Coyn e "Pay After 
G raduat ion " Pla n and extra Indus trial E lectro nics 
training now included . 

NAME ....... .. . .. .. .... ..... . ... . .. .. ... . ... . . 

ADDRESS ...... . ........ . ....... ... .. . ........ . 

C I TY 

.... ~~ckies - Chesterfields 
Camels - Philip Morris 

·Old Golds- Dun hills 
Pall Mall - Tareyton 
Kooi-Raleigh-Fatima 
Viceroy - Sheffields 
Regent - Fleetwoo'd 
• We co extensive line o( 

ofher lies and Tobaccos. 

Minimum 3 Carto~s 
Include Postage as follows wUhin 15G miles: 

' • For 3 Cartons 11 c • A dd 1 c for each .. 
a dd itional carton o ver n ut 3 : 

,,-:- ~ · -· 

· · Distant orders require extra posta&e. * 

. Not all broncls · 
li$1ed Qre .avail· 
able at a.U times 
, : . Ptke' sub· 
jed to chaoge SHIPPED SAME DAY TO ANY OF 48 $-TATES 

ON RECEIPT OF CHECK OR MOHEY ORDER withoul not ilie· 
. -··" }'· . -X 

1' 1{ousffmls of Stttil$ jie4 Cu stam er s. 
·T h is <"m r '25th Y tf>r in B · · · 

. . 

makeup 
Be a Taxidermi4t. ~,. hunting fun. We 

teach you at Home. Mount Birds, Animals, Fish, 
Heads, common a_»eelmena.~.. Fun and profits. Decorate 

home aod d eD MAKE MuNlEY. Moo!!_UI:!!!!!e tan for 
other., Big prollta In spare tlme. WHITI: tODAY. 

J. 0 0 pme pictures In FREE BOOK 
J:Juntera, Bet fOur cop,.. It'a 
Now Free. Send poet card . State Jour AGE. 
NORTHWESTERN SCHOOL OF TAXIDERMY 
De pt. 3394 Omaha, NebrasQ 

Locksmithing 
NOW MADE EASY! 
New course for practical men, 
m e chan i cs, carpenters, fix-it 
shops, etc. Learn to fit keys, 

Pick locks, de-code, make 
masterkeYs. It pays I Send 
name for FREE details. 
No obligation-write to
day! Nelson Co., 321 S. 
Wabash, Dept. D -703 . 
Chi eago. 

The kind they like. You will be both a Riot 
and the Life of the Party with a set of these 
pocket size Joke books . They are full of En· 
tertalnment, Fun and Humor. A set of six 
books only 50c or a special assortment or 1 2 
books all different for $ 1 .00. Print name and 
address, send cash or stamps to: 

TREASURE NOVELTY CO. 
72-Sth Ave ., Dept. 1404, N.Y. J.l , N.Y. 

A SIMPUFIED ART ANATOMY OF THE HUMAN FIGURE 
by Char les Carlson. The talking a bo utl On e of the 
most informative books both stu dent and Pro· 
fesslonal artists . Charts, 350 drawings show 
detailed stu dies of posed and l.n action. 

HOUSE OF LITTLE York 

Try Anti-Gray 
Hair Vitamins 

Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 

I RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE1S LA TEST MIRACLE I 

If your hair Is gray, graying streak e d , faded or off·color, modern 
science offers n e w hope without dye ing. A lack of certain vitamins 
In your daily diet can cause hall· to turn 17ray . Improve your diet, 
get extra supplies of these "anti gray hair' vitamins by simply tak· 
lng the original 2-way Panates VItamin treatment. You too may be 
amazed and delighted to see the gray s pread stopped, restoration of 
normal natural original color to the hair at roots . temples , parting, 
a great Improvement In/our hair beauty. You can now test Panates 
yourself on an Iron cla guarantee that lea ves no room for doubt. 

PANATES Is diffe rent-It n ot onlY contains a power ful s upply of 
"Ant i·Gray Ha ir" VItamins but "staff·of· llfe " Vita m in ( E 1 Wheat 
Germ 011 as well. Panate s Is not a halt· dye . You have nothing t o 
fear . . • no mess. no fuss. You can test sat e, healthful Panates 
whether you now d ye your hair or n ot. because Panates VItamins 
work from within to cbeck g r ay spread and literally reed natural 
color b ack Into the hair roots. 

\Vhen the b lood does not provide the proper elements, th E' 
tiny laboratory that manufactures C'Olor shuts down and 
the hair grows gray. Perhaps you may nee d the vitamins 
In Panates. Make this test today. 

SEND FOR THIS INTRODUCTORY 
TRIAL OFFER TODAY 

The SO day trial or the regular $4.79 {90 day) Panates 
double action VItamins Is only $1. 79 If you act at 
once! SEND NO MONEY pay pastman plus C.O.D. 
pastage on ar rival on guarantee of full satisfaction or 
money back. Send Sl. 79 and we pay all postage. Or, If 
you want more of the amazln&" Panates Anti Gray Hair 
VItamin story, write for FREE Va luable Booklet, 
"VItamins and Gray Hair." No cost, no obligation. 
\Vhatever you send f or put your letter or postcard In 
the mall today while Special Offer Is available. Who 
knows perhaps the 2 vitamins In Panatea may be the 
wonderful easy.way answe.r to your hair color worries! 

Not ln stores. Write 

PANATES Co Dept. :liJ8-D, 310 s ." MICHIGAN 
• AVENUE, CHICAGO 4 , ILLINOIS 
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ILL PLASTICS revolutionize industry ••. change our mode of living 
• . . or perform miracles? We do not believe they will. If, however, 

your business or employment has to do with products of metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics in your post-war planning. 

Plastics are suitable for many new applications, but the intelligent use of plastics 
can only be determined by knowing their advantages and limitations. 

Plastics Institute offers a comprehensive, up-to-date source of information through 
its Home Study Course in plastics ••• composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials . .. prepared and con
ducted by recognized plastics authorities. This course takes you step by step through all 
phases of plastics, from sources and properties of materials to commercial applications in 
finished products .•• through mold design and molding, fabricating, laminating, testing 
and plant operation. 

For complete information, mail the coupon for your copy of the FREE booklet, the 
"World of Plastics." It tells you about plastics in war and peace, the Plastics Institute Home 
Study Course, and the Executive Reference Set. 

1220-0 Chanin Bldg. 
New York 17 

626-0 laSalle-Wacker Bldg. 
Chicago 1 

194 S. Alvarado St. 
los Angeles 4 

Plastics Industries Technical Institute Moil in envelope or 
626-D LaSalle-Wacker Bldg., Chicago 1 paste on penny postcard. 
Gent lemen: Please send me the book let .. World of Plastics" and infor• 
mation on your t raining p rogram. I u nderstand there is absolutely no 
obliga tion. 

N AM·'£ ,,,, ... ...... ........ ,,.,,,,,,,, ,,, ,,, ,,,,.,,,, ........ ,,,, ... ,,, ,,, .. , ,, ,, .. ,, .. ,., ..... ,,, ... , .. ,,.,.,, .. ,, ,,,,._._ ,,, ... ,,,, .. 

S TU&T ........... _ .. ....... ........ ... ... ............. ........... ........... ................ ....................................... -

• • I 

• • I 
• • 1 Ctn ............................ ...... ........... ........... ...... . ZoN.r ................ STJ.Ta.................................. I 

Dept. s--4 • 

~--··························-
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Get In at the Start-and Grow 
Plastics is a n ew i ndustry which the n ation's war 
n eeds is f orcing t o q uick m aturity. Already Plas
t ics are in dispensable in p ractically ever y branch 
of t h e Ser vice-Aircra ft, Or dnance, Ohemical, 
Ma rine, Sig n al Corps, etc. Opportunities 1 Nearly 
eve rything, from h omes to clothing, from gadgets 
to tools, will be affected b y P lastics. 

Spare Time Training Now Ready 
The t ime to get started is n ow. You can t)r epare 
a t home, in your spare t ime, to tal<e your p lace 
in an inf a n t industr y that even n ow is leaping 
into prominen ce . A n ew, practical training p lan 
is now r eady t o help you realize your ambit ions 
and build your f uture security. Act n ow. Don't 
delay. Mail t his coupon t oday. 

----------------------------~ A M E R I C AN S C H 0 0 L , Dept. P446 ' 
Drexel Ave. at 58th St. , Chicago 37, Ill. 
Send me FREE information covering special training 1n 
s ubjects checked below. No obligation on my part. 
0 P lastics 0 Cost Accounting for Mfg. 
0 Electrical Engineering 0 Automotive Engineering 
0 Drafting and Design 0 Architecture & Bulldinr 

for Men and Women 0 Shipbuilding 

8 Diesel En~rineering 8 Busm P.ss Management 
Mechanical Engineering Hi&"h School Course 

6 Aviation 0 Radio 0 Railway Training 

~~~~ ........ ... ... .............. .... .................... .......... ...................... . 

I ncluding Frequency Modulation-Television, etc. 
I nside Information for aU Service
men-Aircraft Pilots, Students. 

772 PAGES , 400 DIAGRAMS 
Is complete--gives Aut hentic 
Principles & Practices In Con
struction. Operation, service & 
Repairs. Covers clearly and con
cisely R a dio fundamentals
Ohm's Law- Physics ot sound as 
related to radio science--Measur
ing instruments-Power supply
R esistors-Inductors-Condens
ers-Transformers and examples 
-Broadcasting stations-Radio 
Telephony-Receivers-Dia
grams- Construction-Control 
systems-Loud speakers-Anten
nas-Auto Radio- Phonograph 
pickups-Public Address Systems 
- Aircraft & Marine Radio-Ra
dio Compass - Beacons- Auto
maticRadio AJarms-ShortWave 
- Coil Calcula t lons-Testlng
Catbode ray osc1llographs-Statlc 
Ellminatlon-Trouble Pointers
Underwriter's standards-Units 
&tables. REV lEW QUESTIONS 

- Ready R eference Index. 
COMPLETE • PAY $1 A MO.

To cet this p ractical lnform a • 
tlon In ha ndy f orrn - Flllln a nd 

--•MAIL COUPON TODAY•-------
AUD ublish ers· 49 West 23rd St., New York 
Mail AU n "-' i> NEW RADIOMAN'S GUIDE for free examina t ion. H D. K. I will 
send you· 7 days ; thon remit $ 1 monthbr until $4 is paid. Otherwise 
I will return 

N•m•-----------------------------------------
Addra•----------------------------------------
Occupat·lon _ __ ----- - -------------- -------- - - -----
Refer en ce _ _ _ __ - - - ___ _______ ----_------ - __ - -- PSM 

: : -:: .. 

GOOD 
EYESIGHT 

Do you want perfect 20 / 20 vision? Would 
you like t o throw away your glasses? Great numbers of men, 
women and children have improved and strengthened their 
eyes by using t he fa mous Ross-Rehner Method, a t est ed and 
proven system of home eye exercises for correcting near
sightedness, farsightedness, color blindness and astigmat ism. 

Get Better Eyesight Without Glasses 
Now you can get the entire syst em, pro-
fusely illustrated, including a complete SAVE YOUR EYES 
Eye Testing Kit . with charts t o show 
weekly improvement. U your book store 
does not have it, send one dollar. Deliv
ered postpaid, subject t o r eturn in 5 
days if you a re not satisfied. Order today. 
HALL PUBLISHING CO. 
BLOOMFIELD HILLS 4, MICHIGAN 

S 
K eep bees for honey a n d to 

pollinate tb e f ruit blossoms. 

Our 96 page book, "STARTING RIGHT WITH 
BEES," with 180 illustr a tions will help you get 
more honey. Only 50 cents postpaid. Our book 
"500 ANSWERS TO BEE QUESTIONS" is a 
va luable source of information. Contents c la ssi
fied and indexed, 104 pages. Only 50 c ents. 
GLEANINGS IN BEE CULTURE, monthly 
magazine. Largest circula tion of a ny bee m aga
zine, $1.00 per year (with either of the above 
books , $1.25) 
FREE BEE SUPPLY CATALOG, 40 pages. 
THE A. I. ROOT CO. Box MEDINA, 0. 

WONDERFUL NEW DEVICE 
guides your hand; corrects your writing 
In a few days. Big Impr ov ement In three 
hours . No fallures. Complete outline 
F REE. Write C. J. Ozm ent . 
Dept. 35 S t . Louis, 

WITHOUT BATTERY 

10 DAY TRIAL OFFER 
Automatic hearing device Wi th• 

ou t BATTERY. No headband. Worn on ear unnoticed. F eatherllght. 
Used by thousands. Send today for free lnformatlon and names ot 
happy users in your v icinity, Optical Dealers write for propositio n. 
AMERICAN EARPHONE CO., 10 East 43rd St., (DI't. 138) N. Y.17, H. Y. 

Falls Tree-Cuts Log 
Uses Power Take-off a ny trac-

tor. Direct drive. Long stroke. Saws fast . 
,: Easy on fuel. Thousands of satisfied users. 
.i Big labor saver. Low in Price. 
·OTTAWA MFG. CO., D401 Fore• t Ave., 

Write for FR££ 
Book and Prlc-

OTTAWA, KANSAS 

Aircraft Instruments Explained! 
As Chief I nstructor i n the P ittsburgh Institute of Aeronautics. ORI ON 
EDWARD PA'l"l'ON knows exactly the practical Information that 
stu dents of flying require. He gives you the whole up·to·the·mlnute 
story about each of the Instruments which make m o dern flying easy 
and safe: Turn and Bank Indica tor, Gyr oscopic Horizon, Cle ara nce 
Altimete r, etc. All pictured In full detail. SEND NO MONEY. Just 
write on postcard. "Send me AI RCRAFT INSTRUMENTS. Their Theo· 
ry. Function and Use. by Patton, to read 5 days FREE." After 5 days 
return It without obligation. or send only $2.75 plus a few cents 
postage. ( If you send price with order we pay postage. Same return 
p r ivilege.) Write today t o 
D . VAN NOSTRAND CO,, D ept. P.S.•4, 250FourthAve . , NewYork 
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•ooo o~t 

-- ....• .. ... .. - ~ .... . , ,, ;· _., .. ... . Figures Ohms, 
WaHs, Amperes 
Volts ••• Quickly! 
Any Ohm's Law 
Problem solved 
with one setting 

I of slide. All values direct reading. ( 4~"x 9") 
I Send only lOc in coin to cover cost of handling. I . OHM III MFG. co.,.-~?4~ Flournoy St., Chicago 44, Ill • 

• ·---------------------------
·STAT! COLLEGE 

B. S. Degree in 27 Months 
Distinguished tor technical 2*-year courses in 
Civil, Electrical, Mechanical, Chemical, Radio, 
Aeronautical Engineering; Business Adminis
tration, .Accounting, and Secretarial Science. 

MEN AND WOMEN-3 yr. high school students with good record ad
mitted. Special Preparatory Department. Short diploma courses (36 
weeks) in Sun·eylng, Drafting. Low tuition. Low living costs. Cosmo
politan student body. Gist year. Enter June, Sept., Jan., March. Catalog. 
544 College Ave. ANGOLA, INDIANA 

Mo re good jobs now in Draftin g . Learn AT 
HOME in spare time (or a t o ur Chicago School). 
Send postcard for FREE TRIAL LESSON a n d 
see how easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
D·21S Tech B 2000 S. Mich. Ave . 1 6 Chi Ill. 

Write for my Free Book, "Bow to Become 
an Expert Penman." which shows what oth
ers have accomplished by taking my Coune. 
Enclose lOc for one of my Favorite Pen 
Points and your name with a beautiful ftour
ished bird written on a card. Write today. 
T. M. TEVIS, Box 25R, Chillicothe, Mo. 

LEARN :::.~vc CARTOONING 
IN SPARE TIME - by Easy Picture Chart Method 
Same Simplified Method that has helped train creators of 
''Terry & Pirates, '' ••Freckles,'' ''OutOurWay, '' ' ' Win
nie Winkle.' • "Reg'lar Fellers, " "Strange As It Seems. " "~"'~ 
"The Neighbors." and many others. Earn while learn
Ing. Send lOc for Picture Chart (to test your ability), 
and full details. (State age.) 
THE LA N D 0 N S C H 0 0 L 4424 National B Clnelan• Obi I 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 32 years expert ins truction 
-over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK-' 'Law and Executive Guidance• • 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 40·S 8 East Huron St., Chicago, 111. 

NEW 2-ln-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by 
draft.smen, engineers , accountants, ,"master minds" 
on the stage. Learn easy way to multiply 4 figures 
by 4 figures without using old-fashioned multlpll· 
cation; add long columns of figures this lightning 
short-cut method. Learn horsepower, slide rule, 
micrometer, logarithms, wood measure, puzzles, 
etc., etc. Large Illustrated volume complete with 
anawera. Only $1.00 POstpaid. Satisfaction or re· 

[jill 
fund. Amaze friends with your magic-like 
mcntar powers. 
Complete details . . mail coupon TODAY! .----------------. 

IIU:LSDII CO., 321 S. W1llnh Oept. 0 -304 Chie~gtl 
Please send tree details about' • Short-Cut Mathematl cs I and Practical Mechanics Simplified." No obligation. , 

IName----------------------------1 
• Address - - - - - - _ •• - - - - - - - - - - _______ 1 

(pi&..._ __ 

: X 
+v% 

YOU GET A DUAL-PURPOSE RADIO SET 
The offer I make you here is the opportunity of a lifetime. It's 
your big chance to get ready for a wonderful future in the swiftly 
expanding field of Radio-Electron
ics INCLUDING Radio, Television, 
Frequency Modulation, and In
dustrial Electronics. Be wise! NOW 
is the time to start. No previous 
experience is needed. I supply you 
with Radio Parts which you use to 
gain pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac
ing, etc. 

PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 

• • • • or Good Radio Jobs, Civilian or Military 
The Sprayberry course starts right at the beginning of Radio. 
It gets the various subjects across in a clear, simple way. I make 
it easy for YOll: to learn R adio Set Repair and Installation Work 
•••. by practical, proved, time tested methods. I teach you how 
to install and repair Electronic Equipment. Soon you'll be quali
fied for a good paying job in one of the nation's Radio plants 
doing war work OR, if you enter the Army, Navy, or Marines, my 
training will help you win higher rating and better pay. 

READ WHAT GRADUATE SAYS! 
" Wins Out In Army Test" 

"Since I completed your elegant Course In Ra
dio 1 have been drafted Into the Army and put In

to the Signal Corps. I had 
to compete to get the job 
I now hold and as result 
of my training with you. I 
made the best grade and 
got the Job. The point I 
am driving at Is If It hadn't 
been for your thorough 
cou•·sc In Rndlo I '\vould 
probably be peeling pota
toes now. I recommend 
your tra lnlng to all be
cause It Is written In lan
guage that the average Jay
man can understand.''
ARCH PLUMll<rER, JR. , 
Fort Meade, Md. 

GRASP THIS OPPORTUNITY! 

-------------------~ 
: MAIL COUPON: 
I SPRAYBERRY ACADEMY OF RADIO : 
I F. L. Sprayberry, President 1 
I Box SOOZD, Pueblo, Colorado. 
I Please rush my FREE copy of " HOW TO MAKE MONEY in I 
I RADIO, ELECTRONICS and TELEVISION." I 
I I 
1 N arne . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . Age • • • . . . 1 
1 Add.ress . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • I 
I City ..... . ... .. ... ... .......... State. . . . . . . . . . . I 
I (Mall in plain envelope or paste on penny postea rei ) I 

~------------------------------· 
APRIL, 194q. Buy Wor· Sovings Bonds ond Stomps regulorly. 35 
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DON'T WAIT UNTIL THE WAR IS OVER! 
Since 1929 Curtiss-Wright Technical Institute has been spe
cializing in modem, progressive training lor Aeronautical 
Engineers and Master Aviation Mechanics (no flying 

involved). Prepare now for your Aviation Career. 
BE READYI The opportunities are great today 
and will be much greater in tomorrow's Age of 
Flight. ACTI 

GRAND CENTRAL AIR TERMINAL 
GLENDALE I , CALIFORNIA 

l LOS ANGELES COUNTY I 

Registrar, Curtiss-Wright Tec:hnical Inst itute, Grand Central ~ir 
Terminal, Glendale ( 1 ) , California . Please send in.formati
-d profusely illustrated catalorue on Aviation T~:aiaing. FREE 

· • •• without obligation .. . Dept. P S·4 
Name, _________ _____ .,irth Date ____ _ 

Str-'-------- ------- ---- ----
Cit,.. ____________ __ _...tate__ ____ _ 

12 WEEKS TRAINING IN 
COYNE SHOPS ON REAL 
RADIO- ELECTRONIC 
E QUI PM ENJ! F:,~ ~~"s~8 
P repare for a great Peace time future r.:JI. C. C:~:uoW 
and a good job in Radio and Electro nics now.Coyne 
" LEARN BY D O I NG" training covers latest devel
opmen ts in this field. P repare q uickly, e asily. F asci
nating well paid work in maintenance, installation 
and servicing Radio and Electronic equipment. 

I'LL FINANCE YOUR TRAINING! 
Start now-pay t uition after grad uation . M y plan 
has helped t housands. I assist you in getting part
time work w hile at COYNE to help pay living ex
penses. Job Service when trained. Also have fa 
cilities for m en with physical disabilities. Write! 

ELECTRONICS AND TELEVISION 
T remendous expansion in Radio , Electronics1 Fre
quency Modulatio n and Television pred ictea after 
the war-a. world of new opportunities: Get ready for 
a Peace time future and a good job N OW with 
practical Coyne R adio T raining. 

FREE BOOK I Whether you're 16 or up to 50 
• ~tet fa c ts. Specia l Industrial 

Elec tronics training included a t no extra cost 
now. Mail coupon today • ......................... , 
H ."C. LEWIS, Pres., RADIO DIY., COYNE ELEC. SCHOOL 

I 500 s. Paulina St., Dept. 44·4H, Chicaao 12, Illinois I 
I Send me FREE BOO K, "Your Future in Radio''. I 
1 a nd details of Industrial Electronics training in- I 
1 eluded at no extra cha rge a nd easy "Pay- After • 1 
1 Graduation" plan . 1 

I NA.ME . ..... . • . . . • . .. . . . . • .•.• . .. .. AGE . .•••• I 
I I 
I ADDRESS . .... . . ••••••..•. ..... . ... . ..•. •.•• • 1 

I CITY . .............. .. . .. . . . ST ATE . .. .. .... .. I ••••••••••••••••••••••••••• 
Buy War Savings Bonds and Stamps regularly. 

Delivered a t you r door. W e pay postage . Latest b ooks on 
m achinery, electricity, diesel, mathematics, welding, r e
frigeration, ch emistry, physics, radio, television, naviga

tion , and scores of other b ig-pay classifica
tions. W a r plants need informed m e n. Cash 
ln on peace-time opportunities. P repa re your
self now. 

FREE Write for our great ILL:OSTRA'l'ED 
CATALOG listing all technical and 

mechanical books at guaranteed savings. Free lf 
you write now-TODAY! A post card will do. 

CLARKSON PUPLISHING COMPANY 
DEPT. 34, 1253 S. WABASH AVENUE, CHICAGO 5, ILLINOIS 

What Every Mason Wants 
We have Masonic books for Blue Lodge, 
Chapter, Commandery, Scottish Rite, 
and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 

Sen d f or free cat a log of book s and rituals for Masons, Odd 
Fellows, K n igh ts of P y thias, Knights of C olumbus, Elk.s, e tc. 
EZRA A. CO Publi P. 0. Box S.A. Chi Ill. 

f1.2S 
l::rantee. 

ESTERN 

ALA R M 
How to clean and r epair them a t home. It's easy 
if you know how. Make-save money l 

COMPLETE I NSTR UCTIONS, 25c 
THIES JEWELRY STORE. GENOA 4 9 ILL. 

ITALIAN ACCORDIONS 
HAND MADE. Very best. Lowest prices. Bu:v direct from 
Factory and Save Money, Send name and address for 
FREE catalog. 

ITALIA & P. SOPRANI ACC. MFG. 
323 W POLK ST., DEPT. PS-4, CH 

Lea rn to Send and Receiv e Ra dio Code at home or 
1n Camp, or p repare for higher p roficie n cy and 
r ating through easy, practical system used In tra in• 
tng radiotelegraph specialists. Thousan ds of oper• 
ators needed. Write t oday for revealing FREE b ook. 
CANDLER PRICE CO. 6g;,:.oxu92a 

GOOD NEWS 
For Piles - Colon 

You may now have a copy of this 122-
page FREE BOOK by asking for it witb 
a postcard or letter. No obliga tion so 
write t oday. The McCleary Clinic, 471 
Elms Blvd. , Excels ior Spr ings, Mo. 

, 
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AILS 
DNLY 

PLUGS INTO 
LIGHT SOCKET 

as ._ 

Victory Model Handiweld 
Arc Welder operates from 1 1 0 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous heat to weld 
all metals. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods- s1zes 
1 / 16" and 3/32". However, 
due t o Priorities a generous 
supply of 1 I 1 6" rods only are 
supplied with the welder. 

; Guaranteed n ot to burn out. 
· fen ders, auto bodies, 

, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere t o job, operate right 

f rom ll&ht socket. You' 11 find a thousand u ses for this 
welder around your home, garage, workshop. Also In 
a-arages, factories , repair shops, tin shops; mechanics, 
Inventors. plumbers, farmers, etc. Order a "VIctory 
Model" Handlweld now. SEND NO MONEY. We ' ll rush 
one to you with rods , helmet, operating Instructions, and au neces
sary parts wtth the exception of a large jar and a small piece of ex
ten$lon cord; these most everyone has. Pay postman only $1.95 
p lus a few cents p ostage. If not delighted return Victory Model 
Handlweld in 5 days from receipt and money p aid for it will be 
refunded J>romutly. Rush your order now. 
KUMFY PRODUCTS Dept. C-205, Cincinnati, Ohio 

LEARN CARTOONING 
From my original Cartooning Lessons. Sene! 3 
samples your cartoons for FREE CRITICISM·COR-

1 RECTI ONS, COJ>Y "Where to Sell Cartoons" and 
details of our Cartooning Course FREE. 
TEMPLETON 17 Illinois 

ays 
for 

OSPIT L ILLS 
ole Family 

Costs 3c a Day lor Adults 
Only ! lf2c a Day tor Children 

I t 's h ere ! The new Family H ospital an d SurgicalExpensePolicy 
you need and want! One policy insures w hole family- mother. 
fath er. ch ildren, anyone from 3 months to 65 years. No med
ical examination. Pays h ospital and surgical bills up to $510.00 
f or EACH and EVERY person insured. P ays u p to $100.00 
doctor's fees for operations. Pays for operating room, medi
cines, amb ulance, etc. Covers sicknesses, accidents, opera
t ions. childbirth, female disorders, and many other d isabilities 
not covered by other policies. You select your own doctor 
and hospital. This full-coverage Family H ospital and Surgical 
Policy issued DIRECT to you at special family r ates by big. 
strong company with over $2

1
500,000.00 in assets. Investigate ! 

SEND NO MONEY, but m all the coupon below q uick for full 
details- sent FREE. No agent w ill call on you. Act today! 

rS-;E;L;-N;~~;;~;~:--------, 
I 4531 Ja ckson-Franklin Bide., CHICAGO 6, ILL. I 
I Send me your FREE INSPECTION Offer of LOW-COST 1 

Family Hospitalization Plan, 

I I 
I N~~--------------------------------------------- · I 
I AJDDRESS___________________________________________ I 
I CITY---- - - ---------------------- STATE______________ I L-------------------1 

~--·-· 

YOU'VE NEVER- HAD A GREATER , 

Many Pat~nts .• .lf Secured Now ... Have 
3-Fold Chance to Become Profitable 
Do you realize the Yalue of your labor
saving or time-sa,·ing device . . . your 
improvement on a machine . . . your 
gadget that does some job better or does 
a job automatically that has ne,·er been done 
before? Man-then think this over! 
NOW is the time to have 
your application prepared 
and prosecuted because 
American manufacturers 
are planning their coming 
peacetime production 
while they are out-pro
ducing the Axis. Thus
if your invention will help 
win the war, your Govern
ment may adopt it. Or
one or more war goods 
manufacturers may use it. 
Then-when peace comes 
-many opportunities may 
present themselves. Even 
tf your invention is for 
peacetime use only
DON'T WAIT. Cash in on 
the present wave of 
"Postwar" Thinking . 
WHATEVER YOUR IN-

HOW 
WE CAN HELP YOU 

A thoroug hly tralneo 
staff here at VIcto r .J. 
Eva ns & Co. , compet e nt• 
ly takes care of a ll the 
deta ils for you • • • a 
procedure fo llowed bY 
m a ny Inventors . The ex
p er ience ot this s taff Is 
your a ssurance that your 
patent a pp licat ion will 
be prepared In the proper 
manner a nd s p eedily 
pushed to a c onc lus ion. 
We've served m e n like 
you for n earlY fifty years. 

VENTION-THERE IS NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT. 

GET THESE BOOKS-THEY' RE FREE-THEY 
TELl. YOU WHAT TO DO 

These two big- books- "Patent Protection" and "\Vben and 
How to Sell You•· Invention" have helped many inventors 
to s u ccess. They can help you! Sixty-eight pages of val· 
uable information and guidance, well illustrated. Show d e· 
tails of 1 15 Mechanical movements. They may be Just 
what need to complete your Invention. 

Use the coupon NO\V-whlle It's fresh In your 
mind. \\'e'll rush the books to you with free 
"Evidence of Invention" f orm that will help 
you establish your claim. 

SUCCESS 

THOSE 

COMES TO 

WHO ACT! 

SEND THIS COUPON 

TODAY-

I Registered Patent for Nearly 50 y ears 1 
: 840-D MERLIN BUILDING • WASHINGTON-6, D. C. : 
I Please send me your books "Patent Protection" and "\Then 1 
1 and How to Sell your Jnventlon"-also Important "Evidence 

1 I of Invention" form. wtthout cost or obligation. • I 
I I 
I Nnme. • • • • • • . . • • • • • • • • • • • . • • . • • • .. • • . • • • • . • • • • • • • • . I 
I I 
I Address. . . • . . • • . • • • . . • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • I 
I I 
I Clty and State. . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . • I ________________________________ , 

APRIL } 1944 Buy War Savings Bonds and Stomps, regularly. 37 
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HERE'S THE 

HfJSPITIIl/ZATION PlAN 
YOU'VE BEEN LOOKING FOR! 

B ospiJ.al Expenses 
paid. up to 
$540 

Doctor Expense vaca. 
up to 

$135 
Loss of W aoes 

r etmbursea. up to 
$300 

Loss of Lf!6 
Btl Acctttent 
$1,000 

w ar cooeraoe and 
extra l)ene/US 

bte tostrlke t 
Don't walt to; tro~gs of years 
ManY a man s sa t bY a !eW 
ba.ve b een wived ~: T ake out 
weeks of mlsfortu l. tlon pol· 
ourUberal hg~tta~z~bat your 
ICY noW s:r bOB~~al bUlB w111 
doctor an 

0 
lY 3 cents a daY 

be oaid . n dom of mtnd 
gives you a tre\ndlvldualB oJ.I 
worth tar more. e 70) are 
whole tammes (to ag y go to 
eligible, an~ 6~~a~:n bosol .. 
anY u .ds. o Y ._hysician's care. 
tal, un eran ... 

MAIL COUPON TODAY. No qent will botllw JilL 

IN 90 DAYS 
A'l' BOMB 

Money· Making Career Open 
to Men and Women, ~• to so 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day gi\'lng scientific Swedish Massage and H ydro-'.rberaDY 
treatments. There is big demand f rom doctors, hospitals, sani
tariums and cl-ubs. Graduates earn l arge full time incomes from 
these or in private practice in their own offices. Others make good 
money from home treatments g!Yen in spare time. Learn this in
teresting, money-making I>rofession i n your own home, through our 

home study course. Same instructors as in our 
nationally known r esident school. You can win 
independence and p repare for future security 
by qualifying for your Dii>loma. Course can 
be completed i n 3 to 4 months. Many earn 
while they l earn. Begin your training at once. 

Anatomy Charts & Booklet FREE 
E nroll now and we will include, at no extra cost, 
many needed supplies. Fit yourselt to help meet 
growing demand for massage now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. 

THECOLLEGE OF SWEDISH MA .. S~SAGE -
Dept. 470, 100 East ()hio St., Chicago II, Illinois 

Please send me FREE and postpaid, Anatomy Charts. 32-page 
Booklet and complete details on llome Trainin~. 

Name .......................... ...................... .................................................................................................. - ...... - .... .. 

Address ........................ - ··· ... ······ ·-··-·~ ................... --···~--··· ................... ··-··-···· ..... ···-··········-·· 

PRAYER THAT WORKS 
A Bible sta tement reads: " Ye ask, and r ece ive n ot, because 

ye ask amiss." This mean s t hat we cannot blame God it our 
p rayers go unan s wered. God is willing t o give us whatever 
we n eed it we a re receptive and do our par t. 

In cases where your own prayers may not h ave been favor
a bly answered, you can usually t race the difficulty t o lack of 
faith or a wrong m otive. Whatever the t ro uble is, it can be 
corrected . Faith can be developed. Wrong motives can be 
discarded a n d replaced with right motives. 

P eople of t en s ay: "If only I could BELIEVE." 
Belief is a quality of thought that can be ACQUIRED by 

practice. It is easy t o believe in something that you KNOW. 
For example , you have no trouble in believing that two and 
t wo a re four. I t is equally easy t o b elieve in the power of 
God when you KNOW a nd UNDERSTAND what God is. Onto!· 
ogy gives you a different concept of God and reveals your true 
relat ionship t o Him. In the same way, Ontology gives you a 
n ew idea of prayer and shows how you can develop unyie ld-
ing faith. · 

The Master said: " Ask, a nd it shall be given you; seek, and 
ye shall find; knock, and it shall be opened unto you." The 
meaning of this promise is clear and unmistakable. 

The mighty force of prayer and how t o apply divine power 
in solving human problems are explained in my new 24-page 
book on On tology. I will mail you a FREE copy of this unusual 
an d interesting book if you will send me your name and 
address. You will not be placed under any obligation. Send 
for your free copy today. 

II 

Alexander Keene, Dept. D·4, Sedalia, Mo. 

Inventions Wdnted 
Pdtented or Unpdtented 

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

Inventions can now safely sold without patenting 
expense. If you have a practical, useful idea for sale, 

e it her unpatented or paten ted, writ e todayl 

Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 

-- -

E 
M y Peraonal 
service aaauree 
st rictest conft
dence on all 
y our patent 

P E:RSO NAL SERVICE :~b~e~~d~e~~ 
drawing, or 

lketch ud deterlptlon of :rour tnventl011, ud 15.00. I will make a 
aearcb ud report promptly as to ita patentability and aend you a 
COD1 of 1117 12 -page booklet. Or, if you prefer to read m1 bookie& 
drat, write today tor li'RBB COD1· Reeiltered Patent Attorney. 
L F. Randolph, 340-D Columbian Bide •• Washincton, D.C. 

AND TRADE MARKS 
C.A.SN &CO. 

R egist ered Pate111 A tt o r11 e y s Si11 ce /875 
Write fer Free loek and "Certification tf lnnntion" ftrl8 

427 SNOW BUILDING, WASHINGTON 1, D. C. 

CARL MILLER . Re g is t ered P a tent Attorne y 
For mer M e mbe r Examining Co r ps U. S. P atent Office 

W11lwerlh Bld1 •• Dept 44-C, New Tork- hnd Bldg., Dept 44· C, Washington, D. C. 

SEND NO 
MONEY! 

AS 
LOW 
AS 

18 DAYS' TRIAL 
TRY OUR SIGHT TESTERS! Complete 

Yotar face with good looking glasses. 
SELECT for yourself 
from the many styles 
ID oureatalogthe ones 
that look bes t on :vou. 

MONEY·BACK Guarantee . 
Wear our _gJasBeS on trial Broken Glasses · 
16days ifnotfully satis• REPAIRED. Dr. ~~-? 
fiedyourmoneyrefunded. Opt. supervises. -~ 

City ........................................ .................................... Stat e ................ ············-····· U.S. EYE·GlASSES C0.,1557 Milwaukee Ave., Dept. 4-42, Chlca&O 
38 Buy War Savings Bonds and Stamps regularly. POPULAR S CIENCE 
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PERFORM A REAL SERVICE 
Keep lawnmowers in service on th e home 

front ! Old lawnmowers, like other house
hold equipment, must continue to last so 
that vital materials can keep flowing to our 
armed forces. You can keep 'em sharp ... 
make old, dull lawnmowers cut like new, 
and make money too, with the Ideal Lawn
mower Sharpener. 

• 

NO EXPERIENCE NEEDED 
EASY TO OPERATE 

KEt;N EOG!: IN 20 MINUTES 

Easy to operate, no experience necessary- just set the 
mower in the sharpener, make a few simple adjust
ments, the machine does the rest. Sharpens like magic 
to perfect edge in just a few minutes. Write today for 
complete details. 

THE FATE-ROOT-HEATH CO. 
2444 BELL STREET, PLYMOUTH, OHIO 

Baffling Card Tricks, Screamingly 
Funny Practical Jokes-Complete 
with Apparatus and Instructions l 

G ~~o~f!nd~n~{!!~r!rs~~!~ $ 
r nds-make cards disappear BY MAGIC! 

the life of every WJth easily · learned 
that s tartle, and leave your friends 

I this thrilling BAG-0-TRIX 
popularity. Do the 

(!lj~:foJre their eyes! BAG
contains full appara

Artlcles and Gadcets 
·-~}c;'~~~fr Card Tricks, dating practical 
J• ngs you can easily learn to do 
~~~k~a professional performer in5 minutes. 
· this short cut to instant popularity. 

FREE 
JOKE BOOK 
Pases and p a we a 
of lauahs - f unny 
stories, spicy jokes 
you'll enjoy read
Ina and telllna. 
Included abao-
1 otely FREE If JOU 
order BAG - 0-
TRIX & PUZZLES 
PfCICDPtly I B urry I 

Fun to learn-more fun to do. Guar
antees hours of laughs for everyone 
-young and old, men and women. 
Service men will like it, too. Simple 
complete instructions tncluded. 

Send NO MONEY! 
Just send .Your name and address on 
postcard. Pay postman only Sl. 00 plus 
f ew cents .POstage when BAG.O-TRIX 
AND PUZZLES reaches you. Or send 
$1.00 with order and we pay postage. 
UTRA-big Joke Book included ftae 
if you order NOW. If not d elighted-' 
return BAG-0-TRIX and PUZZLE;:~ 
within 6 days for full refund. Be the 

I:===:=::::==:J magician in your crowd. Order today I 
C0.,82W. Washington St.. Dept. E-50, Chicago2, IlL 

Be Popular - Learn 
the Newest DANCES 

in 5 DAYS- or NO COST! 

NEW REVISED EDITION 
of DANCING 

Includes the Rhumba, Conga, 
Samba, Jitterbug • • • Fox 
Trot, Waltz and Tap Dancing. 
All the newes t SwlnR" ste ps 
- the Rhumba. Conga. Sam· 
ba. J itterbug , as well a s the 
Fox Trot , Waltz and basic 
tap steps- explained with 
simple. graphic diagrams. 

GET MORE FUN OUT OF 
LIFE! Swing your way to 
p o pularity! Start n ow and 
1111 your future with Ro· 
mancel MAKE THIS FREF. 
TEST! The new REVISED 
edition of Betty L ee's book. 
Dancing. helps you learn 

• 

correctlfl and quickly. Be convin ced-If not satisfied with res ults . 
you wll g et your money baclcl And remember. we Include two other 
books-"Tip Top Tapping" and "Swing Steps"-FREE of e xtra charge. 

SEND NO MONEY! Pay the postman$1.98plus a few cents postage. 
Follow instructions In ALL THREE BOOKS-practice simple dance 
steps each d a y and In ~ days 1f you haven't learned to dance. 
we will refund your m o n ey! 

.,~-------------------1 PIONEER PUBLICATIONS, INC. 
1790 Broadway, Dept. 874H I 

Lee, and I 
Ne w York 19, N. Y. 
Send me "Dancing," by Bett:y 
Include 2 free books. 

0 Ship C.O.D. I will pa:y on arrtval. 
plus postage. 

0 I enclose '1.98. Ship postage prepaid . 
It In ~ daya I do not learn to dance. I ma:y 
r eturn book and you will r e fund purchase price. 

I 
I 
I 

Name . . . . . • . • • • . • • • • • • . • . • . • . . . • . • • • . J 
Add.ress • . • . • . • • • . • . • . . • . • . • . • • • .. • • • • • J 
City •..... .. •... • ..•.. . .... Sta.te. . . • . • I ----------------------

APRIL, 19411 luy War Savings londs and Stamps regularly. 39 
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QUIZ 
Salaries from $2500 to $10 000 a year are paid in what 
permanent. dignified profes!lfon-according to " T he Insti
tute lor Research", Chicago? · '~-'";;., 2 Six big, diHerent -urces of profit in 

··• a business of y our own a .re offered 
by what basic " human need"? 1 

3 What important field of work offers ! 
tremendous opportunities now and I 
postwar for men and wome n who 
prepare to take advantage of the m ? 

THE ANSWER to all 3 questions above 
Is-Real Estate! Large 

s:~larles are paid by real estate firms , ln· 
s u ru1wc companies. banks and Federal agen· 
cles to men and women trained ln property -4 

WANTED! MOTORISTS TO MAKE 
30 DAY 

GAS-SAVING TEST 

! FOR ALL CARS 
mnnngenwnt. hrokc rai':'C· appraisal. mortgage loans and real e s tate 
lnsut'llnCl'. :llanr otlwrs m:~ke fortunes selling real estate on com· 

1111sslon. Dl ~rnlll o.•d. pl(•asnnt work . plenty of opportun ities to ad· 
, ·:.ulce. 6 b\).t' " '•u•·ccs o r 1.u-of\t ln your o ·wn b u siness. C'omlnJt real 
t•state hoom lllCIIIIS l'\'(•n hlgger clemanrt for w orkers. greater earnings . 
largl'r profits . Take nctvantage of te~<tect methods a nd experience of 
succcs~<ful real •·~tate men. Same valuable Instruction material as 
given hy author ns cth·ector of !<pectal real estate courses at Colum· 
hln, Yale, Chicago. Tulane. ~outhern C'nllfornla. other universities. 
1uHI J'Nil e s tnte hnards-now In convenient book form. Seqd coupon , 
now f tll' 7 days ' FRt:E examina tion. 1 

T his U. S. patented d evice must save 
gnsoline o n your car or we p ay yo u, on 
reques t. :S 1.00 for your tJ-oub le. Invest!· 
ga te this mys te rious gasoline vaporizer thot 
nn1azcs car O\\·ner:s evcry\\·here. ~iany have 
reported subs tantial henefits up to 30o/o In 
gnsollne saving and others r eport they have 
u s e d the S transky Vaporizer on t'vo to tlvo dtf .. 
f et·ent <'ars and has gwen up t o 250.000 miles 
of satisfactory service. Write for details. 

• FREE Home Study Guid' 
leading to a Big Pay Job or a Business of Your Own 

A Home Stud)• Guide Is lnclutlrcl f ree with the 5 volume Modern Rt'a l Es· 
tate Llbrarv-1\rst and only eompletc library a nd home training course In 
this big lieid. For n •ul t-stutc people1 beglnncu. propt'rty owners. builders . 
~hows how to manage Income property, how to sell real estate, 26 ways to 
get prosp<•cts. ehort cuts to RPJ)ralslng property values, handling loans and 
Insurance. methods for running largest to smallest r eal estate office. Real· 
d••ntlal, conuner••lol , lndustrlul, form property. Complete Information on 
•ecurlnl!' tenants. holding tenants, listing systems, real estate maintenance. 
imrchaslng. eollecl!ona, mana~eement bud~ret, lnspt'ctlon reparts. showing 
t•roperty. sales aida, cloalnJC the deal, creative selll.ng, tnarket anai)'Sis. 
real l'State law. l<'asca. taxation. financing, community planning, growth 
and decline of nell!'hborhootls, how cities grow, speculative bulldln~r. farm 
management, etc. Mall couPOn now-1ee this remarkable Library-the 011111 
one of i ll kind/ 

ri
1 
FiiE7-D"Avs-;-EXAMi'N"A'iloril 
LANE PUBLISHING CO. 

I 100 E. Ohio st.. Dept. C4, Chlcaco 11, Illinois 1 
Sl'nd me- for 7 days' examination. the Modem Real Estate Practice Jl. 

I brar)•, also Free Homl.' Stud)' Guide . JC satisfactory, I will send you 1 
$3.00 In 7 doya, I hen $3.110 o month until the price or $24.00 Is paid. If 

I 
not want~d. 1 will r('lurn tho books pastpald. (Save 10%. Send cash 1 
prlrc or S21.60 with order If prt'ferred-you sa\·e $2.40. Same return 

I ~~:::~~:~ ....................... . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I ~.~r::e Ag~~cc·~ · ·lrtier ·'stilting" age· ... oci:ui>&iion: · 'etiit>iiiiei•s" name .. and I 
l nddrcu and thot ot at lcoet one buslneaa man as r eference. ------------- ---------

HOME TRAINING FOR 

Beginners and old-timers rave over 
this easy'war-time speed~up" 

M HINESHDP 
1'RAIRIIIG IGURSE 

Total Price $12.56-Easy Terms 
Now for the first time the wor ld 

of machinery is concentrated in
to a complete 3-volume c ourse. 
Vitally n e cessary for all Machin
ists. Quic k Training Course for 
beginners who s eek good pay 
jobs in Machine Shop Work . 

HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS 

This tmlnlng at home Is compnra· 
hie to the practical funda mentals 
Jc a•·ned by •·c,; tdent s tudents at fa. 
mous National Schools . Easy to fol· 
low and unde rs ta nd. :lfnc hlne tools 
completely <l <•~<c•· tbcd nn<l demon· 
>.<tt·ated. Meas UI·ernents and Gau~res, 
Vl'lll P ress ope•·nllons. Milling Ma· 
c hines. SIHtP<'rs . J>t1mers . G•·tnders, 
Blueprint Rending an <I Ornftln!<'. Hun
dreds of othe•· MUt>Jccts esscntlnl In 
your dally WOI'k lcaitlng to hetter pay. ------------· 
National Sc:hools, Dept. C·4 
4000 s. t='lcueroa Street 
Los Anceles 37, California 

BONUS 
For Promptness 

7 Drafttn.Jl Lessons. 
Machinist ' s Di e· 
tlonary, Shop 

Ship me for cxnmlnotlon Modem Machine Mathemntlcs Texts. 
Shop Training Course. 3 vols .. plus gifts . MAll THE COUPIIIIW! 
Within 7 day!! I will eithe r return s h ipment or mall you $3.00 and 
S3.00 a month until S I ~!.:SO Is paid (final payment S3.:SO), Save 
1 o % . Deduc t :S 1 , 2 5 If y uu •·nc lose cash ( $1 1.25) with this coupon. 
Same return privileg e . 

Name •.. . . . .• . •••••••••••••••••• •• • •••• •••••••• • •••••.•• 

Address . •.•••• .•••••••••••••••••• • • •••• •••• ••• ••• . ••••.• 

City a.nd Stntc .••••••• ••• • • •••••••.•••..•.•• . •.•••••.•••.. 

I 
I 
I 

• . . 

- trucks, tractors and 
many airplanes. Easily 
ins talled in 5 minutes. 
No adjust ments. BUILT ON SUPERCHARGE 

PRINCIPLE 
Automatic, self-regulating. H as no springs, diaphragm or delicate 
p arts to get out of order-guarante ed to last the life of your car. 

D I S T R I B U T 0 R S ~:u".t~ F R E E 
For Introducing this whlrl·wlnd money maker. 'Vrltc today t or un
u sual money making o{l'er to handle this remarkable device. Spare 
or full time. Pleasant work,- be your own boss. 

SEND•NO•MONEY We will l et you tryitonyour o wn 
car for 8 0 daf!l· So write t oday, f or complete details. Address 
J. A. STRANS~Y MFG. CO., Dept. 761·0, Pukwana, South Dakota 

M~~P~~lw~!!!~ an~!~e~ ~~ ~ 
in multiplication , division, proportion. Gives l·. · 
the square, the square root, logarit hm and .L _ 
rec iprocals of all numbers. Trig s c.ales give ~ ·\ 
sines a .nd tangents of numbers. Fine b lack .• 
graduations on white celluloid . Price in .· "-~ ~....< ' 
fabricoid case $1.00, In leather case $1.25. \...~~. 
Money back if not satisfied. Special offer ~~v 
to agents and dealers. 

Made in white Vinylite . Same scales as Mascot 
[ 

MONITOR SLIDE RULE-6" Dla. ] 

Slide Rule. Without case, $2.95 . Leatherette case 
7 5c. additional. 

TAVELLA SALES CO., 21·0 West Broadway, New York 7, N.Y. 

Externally 

Caused 

ACNE, ·aLACICHIEADS, OILY SKIN, RED PATCHES 
Discouraged by soaps and salves? SEBOLINE applied 
nightly often shows Improvement in a w eek . Mo-y Back 
if not completely satisfied after 2 weeks. Sldn Special
Ist Prescription. S£NT ON TRIAL. You ris k nothing • 
rR'r£ Send for Free Booklet at Once. D on't suffer r, &;1 embllrr'1UIIIIDent any tonier. WRITE TODAY. 
Seboline Lab. , Dept. L , P .O . Box 850, ~ndependence, Mo. 

Wat wltell sa ..... aJfndlnt Plillt ...,... SWUI!int duslinc. furnace 
dealint etc. HIIIIIJ as I pMr Ill &iassas.. Just k.., mou1lt dosld 1nd 
brtltM lhfqll JIOSIIs •• JOU do to opentt. Protects ICiinst (llllsaoce diiSis, 
Milt. coal, cement, Cflln dust HIJ tmr Slllltrtrt wear to keep from lnllhinc 
pollen. Wll&hs I oz. Has 9 sq. ln. filter. WriN I« ,,.. Ut1Hwl•el 

H. 5. COVER, Owpt. PS, South awnd, Ind. • 
"COLD EN JUBILEE YEAR, 189-4·19-U" 

llHEUMATISM 
ARTHRITIS • NEURITIS - SCIATICA 
Why continue to sutter the agoniz
ing pains of these diseases when the 
usual remedies have failed? Leam 
about a new trustworthy, modem, 

non-sur~cal treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic 's FREE Book. Write today, No obligation. 
IALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 

40 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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6ETWORK OUT 
FASTER 

with Steel-Grip Gloves 
With no time to be lost, keep war 
production moving, speed deliv
eries, save time with S teel-Grip 
R einforced G loves. They handle 
rough, heavy, jagged materials at 
breathless pace. Chrome tanned 
cowhide. Steelt ribbon reinforced 
palm and 'fingeie . . Steel thread 
sewed. Protect against cuts;bruises. 
Or what's your need? Over 4300 
PrCYVed Steel-Grip Safeguards may 
give immediate answj:r. Used by 
big 'fifdustr ials since 1910. Write 
for catalog or s t a te your need toda:Y. 

INDUSTRIAL GLOVES CO. 
652 Garfield Blvd., Danville, Ill. 
Conoclo: Safety Supply Co., Toronto 

AHEAD OF THE CROWD I 
• ROCKET YOUR AMBITIONS Into reality. Get 

things you want; banis h Fear, s olve problema 
quickly! Fascinating methods and experiments. 
Write TODAY for startllnlir FREE booklet and 
convincing F ACTS. Or send $1 for 5 amazing 
lessons and GREAT KEY THOUGHT. At la ntes• 
Guild, Box 5 8 2 B, Harrls bur&, Pa . 

INDIANA TECHNICAL COLLEGE 
Engineering degree in 27 months. Aeronautical, Chemical, Civil, 
Electrical , Mechanical and Radio Engineering. Govt. approved 
ground school counes. Pt·ep courses, no added cost. Large industrial 
center. Earn living expenses. E nter J une, Sept. , Dec. , March. 
Catalog. 644 E. Wash ingt on Blvd., Fort Wayne 2, Indiana. 

RAISE GUINEA PIGS 
MAKE MONEY, Thousands needed- War 
dem and great. We supply breeders and buy 
the young. Wri te today for FREE Illus
trated bulletin. RESEARCH S UPP LY CO., 
Dept . D-9, 2 4 36 W. York St., Phil a. 32, Pa. 

COUNT TELEGRAPH WIRES IN THE DISTANCE 

9 POWER 
TELESCOPE 

Objects 900 yards away appear as 100 yards distant. Brings obJects 
9 times c loser. Telescope closed Is less than 1 rt. Spot planes, ships , 
people, sporting events, etc. Has large 50 mm lens ( 2 Inches In 
diameter) something u s ually found only In higher priced telescopes . 
20 DAY FREE TRIAL. Try for 20 days at ou1· r isk! Return If not 
completely satisfied. SEND NO MONEY. Just pay postman $2.99 plus 
few cents postage. Cal<h orders sent postpaid. Don 't walt- production 
of telescopes may be curtailed as It h as been on binoculars . 
Vogu e Telescope Co., 7759 s. Ha lsted, Dept. TE· l l 6, Chicago. 

BlADES 
AMAZING RAZOR 

BLADE SHARPENER 
RAZOROLL sharpener for all 
standard makes of double
edge razor blades gives more

shaves-per-blade! HelPS preserve 
keen !!having edge longer. 
RAZOROLL really sharpens blades 
because It strops on leather-uses same 
principle of barber's razor stroJ). Gives keen, 
smooth shavinl( edges quickly . You hold blade 
at correct angle and with proper pressure. 
Then simply tum crank to sharpen both edges 
of blade at same time. No g:ears. Well made . 

Handsome-eomJl'Bct-sturdy. Weighs few ounces. 
Will last years. Makes ideal gift !or service men. 

SEND No MONm Write today Pay postman 
• only $1 plus few centsJ)9st

age. Or send St. OS with order and we pay postage. Use RAZOROLL 
f or 6 days and if you're not delighted wi th smooth, velvet shaves you 
eet. return RAZOROLL and we'll return your do1lar. Order todav. 

RAZOROLL COMPANY 
820 N. M lchlpn Ave nu e De pt. 294 Chlcaao 1 1,1Rlnois 

11 frtJ/11 ~~~~
TIIKI II Ill' tGNfiiG 
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Essential War Work- with a Peace-time Future 
The Aircraft Industry needs Draftsmen and Engi

neers now, but more important to you, is that they will 
need them in the future too- for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
are important to industry. Men who today hold ordi
nary routine jobs can be important figures in the 
aircraft plants tomorrow. Ambitious high school stu
dents- and service men too- are now choosing this 
RYAN method of leisure-time training- planning for 
a successful future. . 

Ryan's New Home Study Course 
Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direct
from-the-industry methods of instruction that they can train 
you thoroughly-yet quickly, in part of your spare time. The 
lessons are so easy and interesting, many students earn a 
coveted Ryan diploma far ahead of schedule. With this new 
"boiled down" course, higher education or special experience, 
is not necessary. Included with your training, you get com
plete Aeronautical Drafting equipment at NO EXTRA COST. 
There is nothing else to buy. The low R.A.I. tuition, payable 
in easy monthly payment&, covers everything. 

Do This- Then Judge For Yourself 
Your time is the most valuable thing you have. You owe it 

to yourself to see that the study course on which you spend 
your time is the finest-the most practical. So use this coupon. 
·-now ! There is no obligation-it'll 'take but a minute and 
it may easily be your passport to a successful career in avia
tion. To save time, send it Air Mail. 

, I 
I 
I 
I 
I 
I 

RYAN Aeronautical Institute 
414 Lindbe rgh f ield, San Diego 1, Calif. 
Gentlemen: 

Please send me, without any obligation on my part, your FREE 
24·page book, " NEW HORIZONS OF OPPORTUNITY," with 60 
illustrations, and f ull information on R.A.I., including cost of train· 
ing, and on job opportunities both before and after graduation. 

1 Name ______________ _ 

I 
I 
I 
I 
I 
I 
I Ag e ___ I 

I Street " I 
I I 
1c1~ ~~ · • ····················-·· 

. ' 

• 
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Every operator 
an d mechanic 
needs .AUDELS 
.AUTO GUIDE. 

This book saves 
time, money and 
worry. Highly en
dorsed. It pre
sents the whole 
subJect ot auto 
mechanics : 
1-Basic 

principles 
2-Constructlon 
3-0peratlon 
4-Servlce 
5- Repair 
Handy Size. 
Easily 

understood. 

NEW FLUID DRIVE, HYDRAULIC SHI" 
AND DIESEL ENGINES FULLY COVERED 

Over 1500 pages-1540 Ulustratlons showing Inside views ot 
modern cars, trucks and buses with instructions tor all service Jobs. 

~ 
ASK TO SEE IT I - To Get This Assistance tor YourseH Simpty 
Fill In and Mall Coupon Today. 

COMPLETE e PAY ONLY $1.A MONTH ~ ---------------------AUDEL Publishers, 49 West 2.Jrd St., New York 
MAIL AUDELS NEW AUTO CUI DE tor free examination. If 0. K.l will send 
you 'lin 7 days; then remit $1 monthly until price of $4 Is paid. Other• 
wise I will return it. 

Nam•-------- ---------------------------------
MdrMS ---------------------------------- -----
OccupatiorL -- ______ ------ ---- ----- - ----------- --

Employed bY-- __ _ _ ---- --------------------- - - .P.S.M. 

TAPE WORMS 
ROUND WORMS 

(Ascarids) 

HOOK WORMS 
WHIP WORMS 

•• • you am free your do§ of all these worms 

WITh PULVE 
c~:~~~~~ WORM CAPSULES 

Used by leading braeders. At leading pet, drur. department slores, 5i: 
1 packap (doable size, 75c). Packed two ways: for puppies, for dop. 

• 

~ ~·-, 

IJeSiuN£11£ EKviA'lERi 
IJ~IIPT.fAIE#, HUAtSAIITIIS-

• ... 
NEW-100 clear and concise weld. 
ing design ideas gleaned from 
practical experience of others. 
Every idea clearly shown by draw
ings-eas y to understand and tiP· 
ply. If you are interested in 
welded design, you can't be 
without this book. nothing else 
like it. $3:50 Postpaid, 5 davs + SIZ P.t9es, 516111· 
approval. ustr.Jtions. Complete 

• 

Look What Only98e Buys 
Here'S America's biggest 10- Power 
Telescope value. Don't confuse it 
with small"weak-vision" telescopes. 

precision made and measures full 
inches. Focuses ins tantly on sta

or moving objects. Brings 
L ...... away objects 10 times closer. 

Clear-sharp-BIGasLife. You'd 
ex pect to pay up to $10 for such 

Everyone should own a 
PowF~rf1al Telescope. Spot air· 

planes- id en t i f y distant ob• 
jects, people, anima ls , etc. 
Valuable for Air Wardens, 
BoyScouts(Sailors,Spor ts
u"~"· I dea for fights, baH 
games, races and outdoor 
events. Enjoy front row 
seats from way back. 
CLIP AD AND MAIL 
Just clip this ad and mail 
with 98c (plus.l Oc for the 
packing and postage> . 
Use theTeltiscope for JO 
days without risk. If 
y ou aren ' t positively 
t hrilled, ret urn in 10 
rl"''" and we will re

your money jn 
~,~'.! ~ Supply is Jim

due to prior i
t i eJs. So rush your 
or d1er today. 

FREE 
Valuable 
Airplane 
CHART 

a.. FREE if 
\. , ._.. you order 

ILLINOIS MERCHAN promptly 
MART. Dept.· 329, 500 N. DEARBORN ST •• CHICAGO 10, ILL. 

MASTER DRAFTING MACHINE 

RANDOLPH 

e Biggest 
time saver for 
dimensioned 
sketches, 
lettering and 
layouts ever 
sold at- This 
Low Price
While they 
last. Limited 
Supply •• only 

$3.95 
ORDERTODA~ 

RADIO 611 West Randolph St. 
CHICAGO, ILLINOIS 

u,..,_ . ~ ~oa:k~/~!~~~~! 
,~Q~ eoMPIIIfE; . P,stp•ri4-~2o.o .~~J 

· Bros. Co., Box P-441, Troy, Oh1o 
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n The Supreme 
Authority'' 

IS WORTH WAITING FOR 

WEBSTER'S 
NEW INTERNATIONAL 

DICTIONARY D EMAND is heavy 
and pa per ra 

tioned but better to 
wait for your copy of the 
MERRIAM-Webster than 
accept a substitute. Ask for 

S£CmuLG'~ 

the ge11uhte Webster-the MER
RIAM-Webster-identified by the circular trade-mark. 
Contains 3,350 pages, illustrations for 12,000 terms, and 
a total of 600,000 entries-122,000 more than any other 
dictionary. Order now from your bookseller or sta• 
tioner. He will get your copy as soon as he can. 

G. & C. MERRIAM CO., SPRINGFIELD 2, MASS. 

.• to go to College? 
• • or to enter a Profession? 

(B1lC1& as Accounti110, Architecture, Nurs·ino, Dentistr11, 
Teacllino, Social Work, Osteopathll, Heautv Culture, 
Qptometrv, Embalming, Chiropod.v, Law, M ed-ic-ine, etc. J 

•• or get an Office Position? 
To get anywhere, you practically MUST finish High Sthool 

F I RST. You can complete our simplified High School Course 
in SPAR E time at home, as FAST as your time and abilities 
permit. Equivalent to resi dent school work-prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished. Diploma. Credit fo1· H.S. subjects 
already comDleted. Single subjects if desi red. Low tuition, easy 
terms. American School, Chicago, est. 1897-endorsed by educa
tors. Finish your high school education NOW. Write TODAY! 

Hieh School Course ~ 
at Home Manv Finish in 2 Years ••••Ill············· 1 American School. Dept. H446. Drexel Ave. at 58th St •• Chicago37 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Gentlemen: Send me ]j' REE information CO\'ering special train
ing in subjects checked below. No obligation on my part. 
0 High School Course 0 Diesel Engineering 
0 Cost Accounting for Mfg. 0 Drafting and Des ign 
0 Architecture and Building for Men and Women 
0 Automotive Engineer ing 0 Plastics 
0 Bus iness Management 0 Private Secretary 
0 Electrical Engineering 0 Mechanical Engineering 
0 Elec. and Gas Refrigeration 0 Aviation 0 Radio 
0 Air Conditioning 0 Salesmanship 
D .Railway Training 0 Shipbuilding 

Name • •••••• ••••••••••• •••••• •• •••• •••• • •• •• ••• • • • •• 
. 

Add.reas ~ •••••••• ••••••••••••• ••• ••••••••• • • •••••• • • • 

''I'll show YOU 
how to make yourself 

COMMANDO· TOUGH 

••• OR IT WON'T COST YOU A CENT!" 
says 4}.. 

WORLD'S GREATEST BODY BUILDER 
Let me prove to YOU that you can put Inches of d ynamic mus cles 
on your arms! Add Inches t o your chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over. including many officers and 
men no'h' in t he U.S. and Britis h Armed Forces! 

GIVE ME 10 MINUTES A DAY! 
I'll Show You My Secrets Of Body BuildinK 

I 'll help you learn the "Progressive 
P ower Method" through which Ire
built myself from a physical wreck 
to the holder of more stt·ength r ec
ords than a ny other living athlete 
ot· teacher! No matter how skinny 
or flabby you are, you can learn 
my m ethods right In your own horne . 
Through my proved secrets I show 
you how to develop your power. 
Inside and out, until YOU are fully 
satisfied that you are the man you 
want to be. "The Jowett System," 
says R. F. Kelly, Physical Director 
of the YMCA, Atlantic City, • 'Is the 
greatest In the worlci!" 

PROVE TO YOURSELF 
IN ONE NIGHT! 

Send only 25c for test Course. 
• 'Molding a Mighty Arm. • • Read It 
the evening It arrives- learn f rom 
experience the thrill you can give 
your muscles! 

SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 

ONLY 2Sc EACH 
or ALL 5 for $1.00 

If you want a physique that will 
lnsplfe fespect from men. and 
admiration from women ••• ACT 
LIKE A HE-MAN! Decide at once! 
The famous book. "Nerves of 
Steel-Muscles Like Iron' • will 
be included FREEl Priceless for 
t he strength fan! Full of photo" 
of marvelous power-hoclled men 
who w ill show you what Jowett 
has done for them and how he 
can do the same for you. Reach 
out •. • Grasp this Special Offer 
t-oday! 
Jowett Institute of Physical 

Culture 
230 Fifth Avenue 
Dept, 364 
New York 1, N.V. 

.Jowett Institute of Physical Culture 
230 Fifth Ave nue, Dept. 364, New York 1, N.Y. 
George F . Jowett: Your proposition looks good to me. Send 
by return mall, prepaid, the cou rses checked below, for 
which I enclose ( ) • Include FREE book of PHOTOS. 

Gearte f. 0 All 5 courses for. . . . Sl 0 Molding Mighty Legs 25c 
Jgwell 

Ch1mpi1n of 0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 25c 
Chlmpi•n• 0 Moldlnga.MightyBack 25c 0 MoldingaMightyC'hest25c 

0 Send all 5 C.O .D. ( $1 plus postage.) No orders less 
than $1 "Pnt C.O .D. 

1Sr~~·J5: .................................. ........ ........ ...................... ...................... ~~~ ............. .. 
( Print name) 

ADDRESS ........................................... .................................. .......................... .. 

APRIL, 19411 Buy War Savings Bonds and Stamps regularly. 43 
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Classified Ads only 35c per word per insertion, payable in advance. Mini
mum ad 10 words. To be included in May issue copy should be in our 
office by March 8th. May issue on sale April 1st. 

~~::~~ill POPULAR SCIENCE MONTHLY-351 FOURTH AVE.-NEW YORK CITY 10 

ADVERTISING 
ADVERTISING placed-any publication-

lowest rates-complete agency service. 
SkUled advertising-merchandising coun
sel. Ratelist and booklet, entitled " Adver
tising Results For Sale" free. Baker 
Agency, 3302 West Dodge, Omaha, Ne
braska. 
ADVERTISING Placed everywhere lowest 

rates. Reliable guidance on publications, 
expert assistance on ads without charge. 
Newspaper, magazine, mailing-list ratebook 
free. Chicago Advert ising Agen'cy, 20-MP 
West Jackson, Chicago 4. 
ADVERTISE: 24 words. 149 newspapers, 

$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago 15. 
ADVERTISING, Mailing Lists, Catalogs 

Printed. Rankin, Glover Bldg., Kansas 
Oity, Missouri. 
SPECIAL Low-Costing Most effectiveJ..._In

expensive Advertising. Write Van i:)COY, 
1501 West 11 Place, Los Angeles. 
24 WORDS 30 newspapers $2.00. Goodale, 

37 Gardner, Vallejo, California. 

AGENTS WANTED 
START Your Own Business on our capital. 

Always your own boss. Hundreds aver
age $3,000 to $5,000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling ex
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 

· Write Rawleigh Co., Dept. D-U-PSC, Free
port, Ill. 

SELL through agents? Your ad in this 
column will reach capable, ambitious 

men who are Interested in making more 
money. They may be Interested in your 
proposition. Advertise it here and get busi
ness. Rate is only 35c a word. Write for de
tails to 0 . K. Kelly, Classified Section, 353 
Fourth Ave., N. Y. C. 

SCHOOL Seniors-Bell America's most 
beautiful. distinctive Graduation Name 

Cards. Positively highest commission. Low
est prices. Free sample kit. Printcratt, 
1423 East Elm Street, Scranton, Pa. 

AMBITIOUS School Seniors-Bell Class-
mates the "tops" In graduation name 

cards. Best commissions. Free cards. Agen
cies going like wildfire. Hurry! Craftcards 
Box 235-M, Pittsburgh 30, Pennsylvania. 

SILVER Plating and Polishing Liquid. Ap-
ply with cloth. Clean.s'-s11verplates, pol-

1shes, simpJ.y b:v rubbing. ~news silverware 
jewelrY musical \nstruments. automotive 
trim, kitchen and bathroom fixtures, chan
deliers, etc., like new. NuSilver, Alrora, Ill. 
EXCELLENT Sideline for Printing Sales-

men. Decalcomania Name Plates in small 
quantities. Also, make money applying 
Initials on Automobilea. Free Samples. 
"Ralco", 1483 Washington, Boston (18), 
Mass. 
SELL New-Used clothing from home, auto, 

store. Men's Suits 99c, Pants 27c, Top
coats 44c, Dresses 13c, Ladies' Coats 38c. 
Other bargains. Catalog free. S&N, 565A 
Roosevelt, Chicago. 

GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 

bathroom fixtures, etc., by late method. No 
tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G. De
catur, Illinois. 
WRITE today for prices on our Tonics, 

Herbs. Liniments Ointments Tablets, 
Soaps, Vitamins in Liquid or Tablet form; 
anything and everything you need at lower 
prices. Celtonsa Medicine Co., 1016 Central 
Ave., Cincinnati 2, Ohio, Dept. P.S. 
AGENTS-coin money-it's new-It's hot. 

Everyone wants radiant Masterette Oil 
paintings of loved ones. Commission ad
vanced. We collect, deliver. 7 x 9 sample 
$1.00 prepaid. E. Kondon, Box 157, Upper 
Darby, Pa. 
SELL 50 for $1.00 name Imprinted station-

ery-free samples. Odd cards 2~~c. Fast 
selling line Everyday Greeting Card assort
ments 35c up. Cards for Boys and Girls In 
service. Special offer. New England Art , 
Publishers. North Abington. Mass. · 
BIG Bargains for Big Profits. Men's used 

Dants 25c, suits $1.00, topcoats 75c, shoes 
12~'2c. Over 100 sensational values, Ex
perience unnecessary. Free Wholes"le Cata
log. Superior, 1250-B Jefferson, Chicago. 
BIG Money taking orders; shirts, ties, sox, 

pants, jackets, sweaters, shoes, uniforms. 
etc. Sales Equipment Free. Experience un
necessary. Nimrod, 4922-AV Lincoln, Chi
cago. 
AGENTS--300% Profit selling Gold Leaf 

Window Lettex:s; stores and offices. Free 
samples. Metallic Letter Co., 437 N. Clark, 
Chicago. 
LICK After-war layoffs! Start own busi

ness; home, office. Booklet deFcribing 
"Collection of 127 Tested Plans" free. Elite 
Co., 214A Grand St., New York. 
MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits! 
Sample free. Uco, 5007 Irving Park, 
Chicago. 
FREE Water and our concentrates, makes 

flavors, lotions, shampoos, 72 products. 
labels, bottles furnished. Qualco, F-20030 
Russell. Detroit. 
SELL "Personalized Soap" for Service 

Men. Name and emblem on each cake. 
Details free. Dunbar, New Brunswick 5, 
New JerseY. 
CREW Ope~ators-Direct Selling Special

ists. Write For Our Plan. $75-$200 
WeeklY Profits Easy. Lady Joan Labora
tories, Reading, Pennsylvania. 
DISTRIBUTORSHIPS Open. NatlonafiY

Advertised Automobile Necessity. No In
vestment. Samples, Data Free. Gijsten 
Company, Hillsdale, Michigan. 
SELL stores Buck Buffer for white shoes. 

Big Demand. Season Now. Profits Good. 
Send 25c for sample, details. E. Davis, 
61 E. Johnson Parkway, Buffalo, N. Y. 
ROUTEMEN, Agents, nine fast selUng 

Items. 100% profit. Transportation paid. 
Getprlces. ColdrexCompany,Raleigh4. N.C. 
$3 FIRE Extinguisher sells wholesale or 

direct. "Fire-Killer," 107 Franklin, Syra
cuse, New York. 
AGENTS-visiting factories, shipyards, air

ports, hospitals - see Sleep-Rite - Per
sonal Column. 
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GOLD Lacquered window sign letters. New 
styles. Absolutely beautiful. Free samples 

-catalogue. Atlas, 7941 Halsted, Chicago. 
POWERFUL Mile Stretcher! Increases 

mileage-power. 400% Profits ! Guaran
teed. Thermopower, Peoria 4, Illinois. 
STATE Organizers for National Service Or· 

ganization. $100.00 cash required. R. A. 
Dibrell, Weslaco, Texas. 
BOKO, Jonestown, Miss., kills trees an 

sprouts.-Enough for gallon $1.20. 
PLAYING card game, 250% profit. Sample 

game 25c. Box 842. Denver 1, Colorado. 
COSTS 3c, Sells 25c. McDaniel, 939 East 

Euclid, Detroit 11, Michigan. 
500% PROFIT, Sample 5c. Anderson, 119 

West Fifth, Topeka. Kansas. 
HOT sideline for active salesmen. Pier. 718 

Main, Dubuque, Iowa. 

AIR CONDITIONING 
FINE airconditioner anyone can build

1 
cost 

about $15.00. Complete plans ~2.00. 
Plaston Co., Box 151, Davenport, Iowa. 

Al\IERIOA.N POLICE JIU nTSU 
AUTHENTIC Jiu-Jitsu. Home study course 

learned easily, quickly, send lOC for 
sample lesson and details. Modern School 
of Jiu-Jitsu, Dept. X, 5 W. 52 St., N.Y. 19. 

ANTIQUES, RELICS 
INDIAN GOODS 

SWORDS, rapiers, daggers, pistols, armor: 
illustrated catalog, 25c. Robert Abels, 

860~~ Lexington Ave., N. Y. 
PREHISTORIC Stone Tomahawk $1.00. 

100 good Prehistoric Arrowheads $3.00. 
List free. Lear's, Glenwood, Arkansas. 
INDIAN relics, CoinS, Minerals, Glassware. 

Catalog 5c, Sistershop, Northbrancb, 
Kansas. 
25 GENUINE Indian Arrow beads, $1.00. 

Catalog. Geo. Holder. Glenwood, Ark. 

ARCH SUPPORTS 
BIG Profits Make and fit arch supports. 

Particulars. Julis Corssen. 3609 Texas, 
St. Louis 18, Mo. 

AUTOl\IOBILES 
SAVE Gasoline and your Motor. Improved 

Octane Hyperlube, the Synchronistic Hy
perlubric Motor Fortifying Super Fuel En· 
ergizer. Send one Dollar for 900 Miles of 
Octane Hyperlube Motor Maintenance, 
Agents wanted, Money Back Guarantee. 
Hyperlube Co., Box 46 Long Island City, 
New York. 

SAVE Gas-With "Moto-Purr,"-new 
scientific. laboratory-tested, tablet. Usera 

report saving gas up to 40%. Results guar
anteed. $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature. Moto
Purr Distributors, Ames Station, Omaha, 
Nebraska. 

OLX.MER Deluxe Chromed Spotlight for 
Automobiles, motorcycles, boats, hunters, 

Trigger switch, pistol grip handle, power
ful beam, 32 OP, operates off any 6-8 auto
mobile battery. Only few left, hurry. $8.50 
postpaid. Clymer, 2125 W, Plco, Los An• 
geles 6, California. 

POPULAR SOIENOE 

Copynghted material 
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SCIENCE OPPORTVNITIES 
WHIRLGAS Turblnator, $3, brings profit- EVER paint with Gravy? I t's Just that 

able, emctent, economic mot.or perform- easy to retread your tires! Details !or 
ance by thorough vaporization of carbure- s tamp. Betke, B.ox 699, Borger, Texas. 
tor mixture. Refund guarantee. Wrench in- , 0 s 
stalls 15 m inu tes. Give auto make, year. A LESS Gas! Quickly; Easily Com-
John Hanley, 5719 Loraine, Detroit 8, pounded. Formula, 25c. Dutfy, On 
Michigan. Covington. Kentucky. 
AUTOMOBILE Racing Book. Fifth Edition AUTOMOBILE Fuel without gasoline. 

-Revised. Tells how to build dirt track Guaranteed formula; send $1 today. 
bodies, frames, engines. Records. super- United Research, Box 131, Orange, N. J . 
chargers, rules. formula, plans. stock cQn- USED parts (Guaranteed) All cars. De
versions, roadster r acing, fast Fords. $1.00 scribe needs fully; immediate reply. VIc
postpaid; $1.15 C .O .D. Ray Kuns, Depart- tory. 2439 ~~ Gunnison, Chicago. 
ment 274. Madisonville, Cincinnati. Ohio. AVIATION 
DUAL Mufflers. California style fit Ford 

V-8, Mercury. Saves gasoline, increases NEW Army summer flying khaki helmets, 
power, beautiful deep tone. All attach- chin pads, ear pads, goggle holders, post
ments. pipes, etc. Easx Installation. $20.00 paid $1.00. Marvin Northrup Aeroplane 
complete. Clymer, 21.:5 w. Plco, Los An- Company. Minneapolis 1, Minnesota. 
geles 6, California. BUILD and fly your own motorcycle pow-
GARAGE door opener with dash board ered monoplane, home. Easy, cheap. 

control. For overhead, swinging and Tested plans, guarant-eed, $1.00, Aerotech, 
sliding doors. No radio or photo-electric .::D:...ce::a::r.::b.::o..:..rn::.:.. . .::M~ic::h.:.:·----------
apparatus required. Made with simple AIRPLANES. Motors, Crackups, salvage. 
hand tools. Complete 1llustrated plans Send 25c for new Spring War-Bargain 
$1.00. Kaytor Lab s, Lynwood. Call!. Directory Just Out. Used Aircraft Dlrec-
1944 IGNITION Supercharger $3.50. Quick tory, Athens . Ohio. _ 
· starting. Mileage, Pep. EO Sales Mfg. PROPELLERS - Of Quality - All types. 
Co .. 60 John St .. New York Lists free. Special 3 blades sleds, boats. 
RENEW car batteries inexpensively, In- Ford motor conversion diagrams 50c. 

structions $1.00. Popular Service, Racine, Standard Aerocraft, Ft. Worth, Texas. 
Wisconsin. BLUEPRINTS &; PLANS 

AUTO SUPPLIES & EQUIP!\lENT BIRDHOUSE drawings-Martin, Wren, 
AUTOMOBILE books. "Racing Photo Al- Robin, Bluebird 20c. Sparrow Trap draw-

bum" 110 photos, exciting crashes, ing 25c Logside Birdhouses. 4870 N. Shef
world's greatest race cars, drivers de- field, Milwaukee 11, Wisconsin. 
scribed. $1.50. "Saga Roaring Road" 181 BOATS, OUTBOARD )IOTORS, ETC. 
pages, 16 pictures. Starter Fred Wagner's 
early racing experiences with world famous FULL size, cut to shape boat patterns. 
drivers, cars described, read about Rieken- blueprints. 7%-38 feet . Illustrated 
ba-cker, Murphy, Burman, DePalma, Ford "Build a Boat" catalog, lOc (c.oln). " How 
"999" Oldfield's Benz $2.50. Automobile to Build Boats" book, $1.00. Cleveland 
Racing Book $1.10. Prices include reprint, Boat Blueprint Co .. Statton A-77, Cleve-
illustratlons, drawings Army Jeep and Ger- ::la::n:..:d:.!•-.::O::.:h::.:i:.:O:.:... _____________ _ 
man BMW War Motorcycles. All Postpaid. M R 
Clymer, 2125 W. Plco, Los Angeles 6. Calif. .A INE P ower-Easily convert any Ford 

motor (domestic and foreign) with Osco 
FLOYD Clymer's Motor Scrapbook. Illus- parts and kits. Complete catalo~rue 25o 

trations, descriptions. history, 200 early (coin). Osco Motors Corp., 2020 E. Orleans 
automobiles- read about V-8 Chevrolet, 3 St. , Philadelphia, Pa. 
cylinder car, Plymouth Friction DrlvP OUTBOARD Motors. Used and Rebullts. 
Ford "6". rotary powered car. Steamers. save money. Used parts. Bargain list 
electrlcs, foreign cars. Also early motor- free. Crandall-Hicks, 955 Commonwealth, 
cycles section. Educational, Interesting. B t M 
surprising. $1.50 postpaid. Clymer, 2125 ;:;.;:0;.;s.;;;o~n.:.:·~::a~ss:::.·;.........,.-=------=--.... --
W. Plco, Los Angeles 6, California. BODY-BUIT.DING COITR SES 
IF your auto supplies or equipment will BAR-BELLS, Dumbells. Exercise equip-

help Popular Science readers protect their ment. Courses. Special oft"ers! Free book-
cars for the duration, they're Interested In let. Good Barbell Co. , 3261-PS Watson, 
buying from you. Advertise your product St. Louis 9, Missouri. 
In this column for real results! Rate Is HA 
only 35o a. word for over 700.000 circulation. NDBALANCING is thrllllng! Teach 
Class.lfled section, Popular Science Month- yourself quickly a t little cost. Write to-

day. Power, 923 W. VIne, Kalamazoo, 
ly, 353 Fourth Ave., N. Y . C. Michigan. 
DIESEL conversions for auto. tractor, and: __ _c.:::.:=_:_ ____________ _ 

Marine engines. Chea~ installation. SUPER System of Natural Physical Train-
w d ! rf f t ing. Free booklet . HarrY Good, 3261-PS 

on er ul pe ormance. roven ac ory Watson Road. St. Louts 9, Missouri. 
method. DU!erent and better. Costs noth. 
lng to investigate. Write for free circular STREAMLINED System- rugged strength 
No. 3. Harrlnrton Company, 201-204 Man- ---quick easy resUlts. $3 course. J im 
chester Bldg .. Portland, Oregon. ~urke, 244 Riverdale, Toronto, Ontario. 
"EXCUSE My D ust," Just out, sensational BOOKS. PERIODICALS 

new early day automobile book, 359 
pages, by Bellamy Partridge, author MAGAZINES-Business, Vocational, Diver
"Country Lawyer". W ith folder old cars, sion. Current single copies only. Choose 
motorcycles. $3.00 postpaid. Clymer, 2125 from 566 different publications, covering 
W. Pico, Los Angeles 6, California. advertising. automotive, aviation. building, 

dairying, health, hobbles, Insurance, metal
OPERATE car~ trucks, tractors, motors, workng, music, poultry, printing, radio. 

with wood or coal gas 1,'z cost of ga.'!ollne; refrigeration, sports, watch-malting and 
extensively used In Europe, Complete de- more than 150 other fields. List with 
tailed Instructions $1 .00. W.M. Cross, prices free. Commercial Engraving Pub
Lone Rock, Wis. llshing Co., 34S North Ritter, Indlanapo-
SHORT Of Gasoline? Make your own gas .:l:.:ls:.....:1.:..·...:I:.:n::d::l::an=a.:... -------- ----

from water and wood, coal or coke. Op- WILL the Demagogues (Secret Organlza
erate engines at fraction of usual cost. tions). which Invaded the United States 
Complete Instructions $2. Matthews Mfg. from tht~ Eastern Hemisphere, destroy the 
Co .. PSM. Calgary, Canada.. Constitution? " T?,e Vine Of The Earth" 
GAS Substitute for those extra needed reveals "Emblems • that you should know; 

miles. Formula and full particulars 25c the Great Mysteries of the Bible; the Mark 
of the Beast. Illustrated. Title Page In 

(silver). Lansing 4626 Grandy Avenue, colors. Limited First Edition. $1.00. Tlle 
Detroit 7. Michigan. Lighthouse Press, 7038 N. Catman Avenue, 
ROBERT Roof's Weldo Stops Leaks at once. :.P.::o..:..rt.:..:l:.a.:..:n:.d....:3.:..:._o:.:.re.:..:g::.;o.:..:n.:..:. ________ _ 

Radiators. Blocks and Heads $1.00. Ve- THE latest manual on multispeed three 
Jocity Gasoline savers V-8 Fords $3.50. Box phase motors Includes Nema standards 
546, Anderson, Indiana. connection diagrams, 2 to 36 poles watt-
A DIESEL system that starts and runs on meter coil pitch etc., price $2.00 or write 

kerosene or stove oil. Instructions and for more Uterature. E lectric Generator Mfg. 
diagram $1.00 postpaid. Box 931, Santa Co .. 1333 N. Dale St .. St. Paul 3, Minne-
Monica. California, sota. 

MENTAL-Perpetual Calendar. Year One on 
indefinitely. No manual computation. 

Consult no data table. Memorize thirty 
data items. For current years, faster than 
consulting printed calendar. For other 
years almost as fast. Wlll make America 
Calendar-Free. Certified by Mount Wilson 
Observat.ory. One dollar. Cerulean Foun
dation . Kernville, California. 
PUBLISHERS! Here is a profitable market 

to sell your books! Popular SCience read
ers buy all kinds of books. Ask us for 
proof and full facts . We' ll show you how 
to get more business! 0. K. Kelly, Man
ager, Popular Science Classified, 353 Fourth 
Ave., New York City, 
STAR Gazers Read Sky And Telescope for 

monthly sky and planet charts, beauti
ful astronomical pictures and popular arti
cles. Sample free. Write Sky Publlshing 
Corporation, Harvard Observatory, Cam
bridge 38, Massachusetts. 
EDUCATIONAL Books sold cheaply or rented 

for small fee. Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama. 
ANY Book (New, Used Out-of-prlnCRare) 

promptly supplied! Lowest J'rlces! Send 
for free bargain catalogue! 01 Prof's Book 
Shop, S16 Arcadia Court. Pontiac. Mich
igan. 

CHINESE · Physicians, Secrets, 165 pages, 
rare illlustratlons. unpublished truth, se

cret healing arts. peculiar custom. !1. 
Write Garding Lui. B.ox 6227. Metropoli
tan Station, Los Angeles, California. 
"PIN-UPS." 180 Gorgeous Girl Subjects! 

Huge Bargain Pack $1.00. Clover Novel
ty Company, Dept. 32-GG, Hollis 7, New 
York. 
MATHEMATICS Dictionary saves time and 

trouble at a nominal cost. Send $3.00 
to The Digest Press, Dept. 3e, Van Nuys, 
California. 
PIN-UPS, Gorgeous girls, full color. Sam

ple 8x10 and 3\'zx5% IOc. Arthur Fowler, 
Room 1, 697 Broadway, Somerville 43, 
Mass. 

WANT a. free Cookbook? I'll tell you where 
to get fifty. Everyone dlft"erent. Send 

lOc for list. Droste, 2750 Chicago Blvd., 
Suite lilY, Detroit 6, Michigan. 
HELPFUL Books for your trade, hobby or 

business. Lists on any subject free. 
Helpful Book League. 1239 Broadway, New 
York City. 
BOOKS:-(out-of-print, new, used) quickly 

supplied, many 35c bargains. Catalogue. 
T. Jamkowsk.i, 18870 Marx Ave., Detroit 3, 
Michigan. 
PROVEN Facts on the cause and preven

tion of old age. Research Study for $1.00. 
Stayoung Foundation, Barto, Pennsylva
nia. 
64 ART-Cards of Gorgeous Beauties $1.00. 

Reed Novelty. Dept. R-1, B.ox 24, Queens 
V111age, New York. 
"HOW to Feel Bett~r and Look It." Prac

tical exercise health book. $1 98. Harry 
Kassin, 89 Louisa, Brooklyn, N. Y . 
LEARN powerful exact mental telepathy. 

Write Elgin, 912 Benton, Noshvllle 4. 
Tennessee. 
"ROCKETS-New Trail To Empire!" Fas 

cinating! Complete! $2.00. R. L. Farns
worth. Glen Ellyn, Illinois. 
BOOKS-Architecture, Art Craft. B. R. 

Artcraft. 6505 Maplewood, Baltimore 12, 
Maryland. 
WE locate rare, out-of-print books. south

em Bookfinders. 1210 North llf.h Te.r .. 
Birmingham, Alabama. 
PHOTOGRAPHS: Pictures! Books! Latest 

lists-dlm~Nu-Art, 2041 East 21st, Oak
land 6. Callfomia. 
ADULT Books:-catalog. Sample 25c. Le

favor, Box 229 San Bernardino, Caut. -"A RATIONAL View of Llfe" -$1. Ben-
jamin Seibert, Urbana, Ohio. 

3 LARGE Mall order magazines lOc. Lucas, 
70 Josephine. Detroit 2. Michigan. ---

BIG Bargain Book Catalog Free. Cavalier, 
5448 Stanton. P ittsburgh 6, Penn. 
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5 MOST read mail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield. 

Mass. 
"THE Fun Book" $1.00. Free details. Mag, 

2385 Castle, Cleveland 13, Ohio. 
ART Magazines, 25c; 6-$1.00, postpaid; 

catalogue lOc. Signs, Farmington, Mo. 
ADULT books. Sample and catalog, 10c. 

Als tone. 290 Lunen burg, Mass. 
BUILD IT YOURSELF 

TO get more business. advertise your 
"build-it-yourself'' projects in this col

umn! Popular Science readers like to make 
and do things. They may be interested in 
your offers. Tell them your story for only 
35c a word. Mall your ad to Classified 
Section, Popular Science, 353 Fourth Ave .• 
New York City. 
ELECTRIFY Your Lawnmower. Simple to 

do, better mowing. Blue print instruc
tions $1.00. Wright, P.O. Bo:: 572, Roseville, 
California. 
PUT a Ship into a Bottle. Anyone can do 

it. For complete d irect ions, send 25c. (no 
stamps) to Captain Cobb, Box 825, Hyannis, 
Mass. 
WORLD' S Most Amazing Combustion (or 

non) Engines. Either plans $1.00. Katch
er, 186 Rutledg~ Street, Brooklyn 11, N. Y. 
PRINTS and instructions for building gar

den tractor, $1.00, William Tanger, 
Bellefontaine. Ohio. 
PRACTICAL Stencil Post Card Printer. In

st ructions 50c. Strom's, Jackson, Minne
sota. 
OPEN your garage door from dash boa rd, 

Look under "Automobiles". 
BUSINESS OPPORTUNITIES 

START Home Business making statuary, 
plaques, art goods, novelties, souvenirs, 

concret-e pot tery, garden furniture, ar ti
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creat ive Publishers, 
PS4, Glencoe, Illinois. 
MECHANICALLY Inclined Men-Own and 

opera te general Appliance Repair shop. 
Complete, illust rated course shows you 
how. Welding, Refrigeration, Motor re
pair. How to get business, etc. , all phases 
covered. Free literature. Chr is ty Supply, 
Dept. 738, 2835 N. Central Ave. , Chicago. 
LIQUID Marble; snow-white. multi-col-

ored. Glazed. _ Unglazed. Composit ion 
Flooring, Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor
mation given free. Write-Compo-Tex, 
Box 786-F, St. Louis, Mo. 
COLOR Concrete with Chemicals. Big 

money making Hollywood style pottery. 
birdbaths. without moulds. Wishing-wells. 
stucco-rock, benches. Marbling, cement 
wat.er-paints. IOc brings sample, literature, 
pictures. Hollywood Cementcraft, 8530 
Wonderland, Hollywood 46, California. 
UPHOLSTERING, Rebuilding furniture 

pays. Easy to learn. Pleasant. work. Do 
own upholstering. Start own business, or 
work for others. Illustrated Course $1.00. 
Save time. Order today, or write. Uphol
stering Institute, Dept. 218, Lombard, Illi
nois. 
MAIL Order Business is your opportunity. 

Many began small, now earn thousands 
yearly. No personal contact. Boundless op
portunities. Get soundest Instruct ion avail
able. Send 25c for valuable booklet. The 
Bookmaster, Box 588-N, Stillwater, Okla
homa. 
GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors. bicycles, 
bathroom fixtures, etc.. by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal .Co., Ave. E., De
catur, Illinois. 
LEARN Refrigeration Service. Open your 

own business. Small capital required. 
Easy work. Fine opportunity for older 
men. Easy !llust rated home course. Low 
cost. Free Booklet. Mechanics School, 
Dept. S-21, 4701 West Plco. Los Angeles 6. 
PROFIT ABLE business for you. Informa-

tion free. Rily, 14568 Superior, Cleveland 
18, Ohio. 

A RIPLEY Believe It or Not Trick, Adapted 
to making Toys, Novelties. Etc. Cost 

Two cents up fast sellers $.50 up. Start 
own Business. How To Do It Instructions 
$1.00, Money Refunded on failures. Geo. 
Idea Gillespie, Galax, Va. 
THOUSANDS of Map-0-Time will be sold. 

Prospects-thousands of teachers, thou
sands of professionals, millions of war news 
readers and listeners. Details Free-sam
ple $1.00. Map-0-Time Company, 1417 W. 
State, Schenectady 4, N. Y. 
BEAT Post-War Unemployment Bugaboo, 

Start Now. Increase Your Income By 
Mail. Write For F'ree ll}format!on. E. 
Henry Bates, 207 North Hamilton S t .. 
Madison 3, Wisconsin. 
MONEY Making Business S tarters . · Latest. 

profitable, small capital, local and mail 
order business plans. Formulas, wholesale 
supply sources, etc. A $1.00 book for 25c. 
Honsaker. Masontown, Pa. 
LEARN tbe Credit and Collection Busi-

ness; Earn $50-$200 Weekfy upwards; In
teresting Literature Free; Write Educa
tional Extension Service, Dept. 102, Wil
shire-La. Brea Station, Los Angeles. 
GOLDEN Magic Transforms in "Raised 

Gold" anything you wri te, draw, rubber 
stamp. Whirlwind seller, professional size 
$1.00. Distributors Wanted. Rotex. 216 
Degraw, Brooklyn, New York. 
GUARANTEED mailorder letters. circulars, 

folders, campaigns created. Big, positive 
results! Reasonable! Investigate! Finkle 
Advertising, 1201% South Ogden, Los An
geles 35, California. 
PROVEN profitable enterprise! Household 

repair. demanded by health department. 
Takes 10 m inutes, 25c material; you charge 
$1.50. Complete instructions $1.00. Simp~ 
son. Box 802-S. Coral Gables, F1orida. 
EXCELLENT and unlimited opportunities 

for those with average intelligence and 
some capital. Free Literature. Bankewitz, 
114 Virginia Avenue, Hempstead 2, N. Y. 
GET dollars in your mail. 300% Profit. 

Modem. streamlined methods. Instruc
tive li terature free. Elmer Swanson. Niag
ara, North Dakota. 
PERMANENT FleXible Molds Casting Plas

ter O ther Materials From Your Models. 
S tamped Envelope. Box 177, Gainesville, 
Texas. 
"HOW To Make Simple Molds and Plaster 

Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3, Ohio. 
DISTRIBUTE Syndicate Magazine. Excel

lent earnings possible. Sample Maga zine. 
full details 25c. George Oat-es, Paragould 
Arkansas. 
LIFETIME Business, S teady Income Re

pairing Sewing Machines. Book Instruc
tions $1.00. Connan, 114 S. E. 74, Portland 
16, Oregon. 
CAPITAL Seekers-Interested in raising 

$25,000 or more for a. legitimate project 
should write to Amster Leonard, Pox 
Theater Bldg., Detroit 1, Michigan. 
INCORPORATE in Delaware. Many ad

vantages. Free details. Corporation Fis
cal Company, Inc., Delaware Trust Build
ing, Wilmington, Delaware . 
OWN Your Business, proven plans, full 

instructions in operating permanent and 
profitable enterprise, details free. Box 
26 Elmwood, Conn. 
CONSTIPATION-Nervousness - Indiges

tion. Try B-Complex tablets 100 $2.00, 
Dealers, 240()-$32.00. Originators, Way
mart 31, Pennsylvania. 
LIQUID Marble - Marvelous. colorful ! 

Brushed, sprayed, molded. Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbel!zing Service, Edwardsville, Ill. 
SELL envelopes by ma.iJ, sparet!me. Big 

profits. Omaha Envelope Service, Dept, 
4. 4721 California, Omaha 3, Nebraska. 
Established 1930. 
DEPENDABLE Praetica1 Mail Order Op

portunity. H. J. Darnell, Jackson, Ten
nessee. 
OPERATE your own business by mall. Sell 

books and courses. We show you bow. 
Dean, Box 900, Galveston, Texas. 

46 Buy War Savings Bonds and Stamps regularly. 

MOLD-MAKINO, Plaster casting, Money. 
making Business. Literature Free. 

Kemilo, Park Ridge, Illinois. 
SWISS Music Box Works-$1.85 to $2.25. 

Suitable for many novelt ies. Mermod 
Manufacturers, 147 West 46th Street, N.Y. 
WEBER T ypewriter Mechanics School. 

Simplified homestudy. Repairing in
creasing, Hollywood 27, Calif. 
127 MONEY making opportunities, local 

and mail order-Investigate. Elite Co •• 
214A Grand St .. New York. 
13-INSTRUCTIVE Art Books. Liter ature 

Free. Hoffmann, 2740 Coy, Cincinnati 19, 
Ohio. 
PAYING Mail Business-stamp brings 

proof. General Publications, Ossining 1, 
N. Y. 
500% PROFIT, puncture proofing tires! 

Details for stamp. Betke, Box 699, Bg_r
ger, Texas. 
TURN Accounts into cash. Good income; 

quick results. Collectors Association. 
Newark. Ohio·. 
278 MONEYMAKING opportunities. MaH 

order magazines 10c. Lucas, 70 Jose4 

phine, Detroit 2, Michigan. · 
BUY, Sell By Mail! Learn How! Oppor

tunity Mail 10c. Edward MacDonald, Box 
126-B, Seattle 11 , Washington. 
YOU too can learn how to make, mold 

and cast Rea l Plastics. Send stamped 
envelope. Box 498, Gainesville, Texas. 
GUARANTEED Income! Grind lawn mow

ers. $2.00 capital! De Lambert, Janes
ville, Wisconsin. 
BIG Profits Operating our Popular Priced 

P-Nut Venders Stock Shipment. Write 
F ielding Company, Jackson, Mich. 
RAISE Angora Rabbits-Wool brings $8.00 

pound. Particulars free. Grinstead's, Ed
wardsville, Illinois. 
"SCHEMER" Magazine, Alliance, Ohio, 

Publishes winning schemes. tips, oppor
tunities: 46th Year, $1.00. Two copies, lQc. 
MAIL and distribute circulars; wonderful 

opportunity, Miracle Factories, Consho
hocken. Pa. 
FIVE big mailorder magazines 20c. Lewis 

Company, 828-K Carpenter, Oak Park, 
Illinois. 
HAPPINESS! Wealth! Operate Exclusive 

Opportunities. Write Hale, 22 McKinley. 
Lodi. New Jersey. 
MAKE Money at home in spare time by 

mail. Write Gordon Publishers, Box 23, 
Pawtucket. R . I. 
JUG Money in Mailorder. Literature Free. 
_ Crown Books, Charlotte 2, Michigan. 
MAGAZINE 8 months 25c. Name listed 

lOc. Renick, Holland, New York. 
GET Dollars by Mail! 90c profit. Instruc

tions lOc. Terrill, Bogard 1, Mo. 
BUSINESS SERVICE 

IF i t's hard to get back let us collect it 
for you. We serve account and note

holders everywhere. No collect!on-uo fee. 
Cowles, 100 E. Bellevue, Chicago 11, Illi-
nois. -
TOLEDO, Ohio Mail address. Personal

Business. Reliable Representation. Write 
Mr. Good, 726 Summit Street. 
WASHINGTON, D. C. We represent you 

here, also receive and forward your maiL 
Service Bureau. 1401 25th Street, S. E. 

CAMERAS, PROTO SUPPJ"IES 
FILTERS, Sunshades, Filter holders-Lim4 

ited supply-fit any camera. Made of 
pre-war aluminum, filters of solid optical 
glass. Filters available in every color. Im
possible to obtain after present supply is 
exhausted for the duration. Send only 
$1.00 per item and lens diameter, shipped 
postpaid return mail. With every order for 
1 holder and 2 or more filters we will ship 
without charge a genuine aluminum sun
shade of the same size. Act immediately 
-this offer holds good only while present 
supply lasts. Absolute satisfaction guaran
teed or your money immediately refunded. 
Order · shipned same day received. VX 
Company. 1828 Central Avenue, Ind!anapo. 
lis 2, Indiana.. 
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PO 'PU I. A 'R SCIENCE OP"PO'RTVNITIES 

WE Pay Top Prices for used cameras and 
photographic equipment. Turn your Idle 

ca.mera, enlarger, printer, lenses, develop
ing equi pment hetc., Into cash. Just send 
us a list of w at you have. State make, 
model. age, condition. We will write you 
at once, telling you what we'll pay. P re
pare your list today. Send to Central Cam
era Co .. (Photographic Headquarters since 
1899), 230 S. Wabash Ave. , Dept. C-18Z 
Chicago. Illinois. 
AMATEUR Photographers attention! Im-

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents !or postage. Contains 
articles and pictures of the world's fore
most writers and pictoriallsts. Camera. 
House 141, 353 Newbury St., Boston. Mass. 
BASS Says: War time p roves Bass leader-

ship. Amazing selection of finest still 
cameras-Lelca Contax, Korelle Reflex, 
Argus, new and used still avallable. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys 'em. sells 
'em, trades 'em. Bass Camera Company, 
Dept. SP, 179 W. Madison St .. Chicago, Ill. 

OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 

home. Easy simplified method. Previous 
experience unnecessary. Send for free In
formation and requirements. National Art. 
School, 1315 Mich igan, Dept. 1741, Chi
cago. 
CASH! Spot cash for cameras, lenses, bi-

nocu lars, movie or still, sound projectors. 
Send full description by mall, or wire for 
prompt cash of!er. O ver 30 years of de
pendability ins ures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street, Chicago, Illinois. 
MAKE money 1n photography. Learn quickly 

at home. Easy plan. Previous experience 
unnecessary. Common school education suf
ficient·. Booklet and requirements free. 
American School of Photography, 1315 
Michigan, Dept. 1744, Chicago. 
AT Last-Air and L ight defying patented 

developers. Will not spoil when not in 
use. LT-30 soft-working, LT-17 medium
contrast. Quart 50c. Graphic Economy 
D eveloper Co., 1624 S. Trumbull, Chicago 
23. Illinois. 
COMPLETE Photo-developing outfit $3.00 

Postpaid. Wendell Oliver, Carthage, 
North Carolina. · 

CAitNIV AL OUTI' ITS 
HI-STRIKERS Illustrated Plans. Dime, 

EasUy Built. Earn Big Money all Cele
brat ions, We Do. "Moore Made". Lapeer, 
Mich. 

CARTOONING, SIGN PAINTING, 
DRAWING AIDS 

POCKET Cartoon Course--22 Easy Lessons 
in Cartooning. prepared by a nationally 

known car toonist with more than 20 years 
experience. Mailed postpaid on receipt of 
25c in coin. Snack Pack Co., 32 E. Georgia 
St., Indianapolis 4. I nd. 

CARTOONING. Learn quickly at home. 
New, easy method. Originate comic char

acters instantly. Prepared by succ.essful 
cartoonists. Complete course $2.85. Details 
free. National Artists, P.O. Box 4248-C, 
Dallas 8, Texas. 

LEARN Cartooning. Earn while you learn. 
Plans. markets. Hartman, 2438 W. Lin

coln, Nebraska. 

CARTOONISTS Need Gags: Pay $5 to $20. 
Instructions. Markets: 25c. Gerarde, 710 

Gaston, Fairmont, W. VIrginia. 

C HAL K TALK STUNTS 
CHALK Talks. Laugh Producing Program 

$1.00. Illustrated Catalog lOc. Cartoon-
1st Balda, Oshkosh, Wisconsin. 

CHEl\UCALS & APPARATUS 
LUMINOUS Paints, ready-mixed, Five 

Colors Phosphorescent $1.00, Five Colors 
Fluorescent $1,00. Each color covers four 
to six square inches. Card showing the ten 
colors on inch squares 25c. Catalog of 
Electroscopes, Spectroscopes, Radium 
Pa.ints. etc. free with above. Catalog alone 
10c. Ham mer Laboratory, Denver 7, Colo- I 
rado. 
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CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, a nd 

experimental laboratories. Complete sup
ply service for students taking correspond
ence school chemistry courses. Send 3c 
postage for free 44 page catalog. Dept. 
M26, Biological S upply Co., 1176 Mt. Hope 
Ave., Rochester 7. N. Y. 

CHEMISTRY is a favorite interest of many 
of the 748,593 readers of this magazine. 

This column offers an economical way to 
reach them with your advertising. Our 
readers will buy your products. Write to
day for full details. Classified Section, 
Popular Science, 353 Fourth Ave., New 
York CitY. 

WlNN'S new idea Home Laboratory Chem-
Ical Kits and apparatus outfi ts for home 

experimenting. Send 10c for literature and 
retail supply catalogue. J. H . Wlnn Co., 
Dept. 611, 124 W. 23rd St., N. Y. 
HANDBOOK for Chemical Experimenters. 

Hundreds of experiments; 1llustrated; 
50c. Experiment Booklet, 15c. Chemical 
Catalog, 5c. Reading Scientific Co .. Read
ing. Pa. 

100 DIFFERENT Chemicals. One ounce 
each. Excellent opportunity for diversi

fied laboratory stock. $6.90. Midwest 
Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota. 

FREE Laboratory catalog for purchase of 
Chemicals and Apparatus-3c postage. 

Universal Chemical co.. 479 Jay Street, 
Rochester 11. N. Y. 
MAGNESIUM Carbonate, Lead Acetate and 

99 other chemicals. All for $3.00. Ohio 
Research Laboratory, Box 6305, Cleveland. 
OhiO. 
FREE Catalog: Chemistry, Mineralogy, 
~iology. Special: 100 power imported 

m1croscope, send $3.00. Tracey Labora
tories, Evanston, Illinois. 

LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology, Physics. Cat

alog\le, lOc. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 
LUMINOUS Paints will glow In dark. Six 

colors. Fairmount Chemical Co., 136 Lib
erty st .. New York City 6. 
FREE Catalog: Chemistry, Mineralogy, BI

ology, Optics. Tracey Laboratories, Ev
anston. Illinois. 

LA BORA TORY Spectroscope for chemical 
analysis $2.50. McCuttlng Sons, Camp

bell, California. 

LABORATORY Thermometer $2.00. 16 
Chemicals $1.50 . . Rankin, Glover Bldg .. 

Kansas City, Missouri. 
"CHEMISTRY For Beginners," "Chemis

try Of Familiar Things"-50c for both 
books. Waltman, 398 Broadway. New York. 
288 PAGE Apparatus Catalog sent for 75c. 

132 Page Chemical Catalog 25c. Labora
tory Materials, 7317 Vincennes, Chicago. 

FREE chemical catalogue. Enclose 3c Post
age. G reenwood , 398 Broadwa y, N. Y. 

CUJUOS 
GLASS Curios. Minerals. Indian Relics. 

Coins. Catalogue 5. Vernon Lemley, Las 
Cruces, New Mexico. 

DETECTIVES 
DETECTIVE training-Secret Investigations 

-Easy method-Fingerprints. Booklet Free. 
International Detective System, 1701-P 
Monroe N.E., Washington 18, D. C. 

DETECTIVES-Work home--Travel. Ex
perience unnecessary. Write, Wagoner. 

P -125 West 86th. N. Y .. N. Y. 

DOGS, BIRDS , PETS 
ST. BERNARD puppies. Champion sired 

beauties. Franklin Young, R3, Riverhea d, 
Long Island. New York. 
RABBITS: Flemish Giants, New Zealands. 

Reasonably priced. Franklin Young, 
.Riverhead. Long Island, New York. 
MICE, Rabbits, Pigs. Catalogue list lOc 

Houck Company, Timn, Ohio. 

DRAFTIXG lNSTR t.;:\lENTS 
GRAD. U. o! Minn. Insti tute of Tecllnology 

and U. of So. Calif. Forme1· Research 
Che~st for Nat'! Def. Res. Com., Research 
Chem1st for U. of So. Calif.; Chief Chemist 
for \~est'n Research Labs. Div. of Fine 
Chemicals Inc.; Research Chemical Engl. 
neer for Lockheed Aircraft; presently serv
ing in _U.S.C.G. Medical Corps. Analysis, 
s¥nthes1s and production problems a spe
Cially. Send your particular problem with 
check or money order for $10.00. All cQJ.'
responde~ce strictly confidential. Address: 
C. J. Millerburg, B .A. Chern., 1817 San 
Antonio, Alameda, Califorma. 
EARN Certified Grapho-Analyst degree 

analyzing handwriting. Students report 
earnings up to $1.00 an hour spare time, 
$75 weekly, full time. Graduates in em
ployment. credit agencies, police depart
mentes, courts, business and in private 
p~·actlce as Personal Problem and Voca
tiOnal Advisers. Fully illustrated Gro.pho
Analyst and 3000 word illustrated lesson 
free. Institute, Box 1150. Joplin. Mo. 
CLINICAL Laboratory Technicians In great 

demand. We train you in your spare 
tl~e. In you_r own home. You can practice 
While studymg. Write for free catalogue 
Imperia] Technical Institute, Box 973-B: 
Austin 5, Texas. 
" HOW To Get What You Want"-proved 

guidance for gaining money, health, hap
piness. love. Interesting explanation free! 
Publ_ishlng Research Guild, Anaheim Call· 
fornta.. ' 

BE A Doct.or. Learn chiropractic Fast 
growing profession. Residence • COUTS!l 

only. Write for catalog. T exas Chiroprac
tic College, San Pedro Park San Antonio 
Texas. ' ' 
EXCEPTIONAL Opportunity. Operate a 

Collection Agency-Credit Bureau. Quick
ly learned. Many make $5,000 yearly up, 
Wnte Cole Associates. Syracuse, N Y 
BOpY REJUVENATION. Become profes-

SIOnal acrobat. Free Health Book. Write! 
Kno.ff, 2154FS North 52nd St Mllwauke" 
Wis. ·' "'• 

REFRIGERATION Service Course. 24 11· 
Justrated manuals . Easy, quick, low cost. 

Free booklet. Mechanics School Dept 
S -22, 4701 West Pico, Los Angeles 6, • 

BE more Successful. Use more of your 
present ability. Send for Free details 

Mayco, 3027 S. Orange Blossom Trail Or~ 
lando, Florida. ' 

USED Correspondence Courses, and Tech· 
nical Books Bought Sold Rented Cata

log Free. Educationai Exchange Henagar 
Alabama. ' ' 

SAVE on drafting materials. Free catalog. 
Draftsmen's Supply Co., 19 South Wells 

Chicago 6. • 

LEARN M?dern heat t reat. Booklet $1.00. 
BlacksiDJth Tempering 50c. Smit h :eox 

202, East Lansing, Michigan. ' 

LOCKSMITH Course, Lock-picking key
fitting, etc. $1.00 prepaid. M11ler;s Key 

Shop, Canadian. Texas 

HOME Studycourse. drugless therapy. Free 
l!terature. Institute of Drugless Therapy 

Tama, Iowa. ' 

FREE! Copy of "The Western Sociallst"-
12 Hayward Place, Boston, Mass. 

EDUCATIONAL & I NSTRUCTION 
PREP ARE yourself now for a well paying 

radio position after the war. Obtain 
your FCC commercial radiotelephone and 
telegraph llcenses through our home study 
courses. written for the man who has for
got ten higher mathematics. An easily read, 
easily understood course. Moderate tuition 
fee. Write for particulars. American Ra
dio Institute, 44 East 23rd Street, New 
York, N. Y. 
WHY Don't You Write? Wt·iting short sto-

ries. articles, etc., wi!l enable you to 
earn extra money. In your spare time we 
teach "OU to write the way newspaper men 
learn-by writing. Free "Writing Aptitude 
Test'' tells whether you possess the funda
mental qualities essential to successful 
writing. Write today! Newspaper Institute 
of America. Suite 566D, One Park Avenue, 
New York 16, N. Y. 

Buy Wor Sovings Bonds ond Stomps regularly. 47 
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SCIENCE OP~O'RTVNIT/ES 

GOOD Jobs and a Sound Future for you in 
hotel and institutional field , government 

housing, food and recreation projects. Men 
and women-all ages-needed for well
paid positions that offer color, excitement, 
e\1er-new and fascinating duties. Record
breaking business in hotels, clubs, institu
tions means e ven greater opportunities. 
Lewis School receiving calls for ma.nagers. 
hostesses, executive housekeepers, pur
chasing agents stewards, etc. These are 
not temporary lobs but important positions 
in an essential business that offers splendid 
opportunities in war or peace, good times 
or bad. Previous experience proved: un
necessary! No need t o leave your job to 
qualify. A good grade school education, plus 
Lewis Training qualifies you at home, in 
spare time. Our National Placement Bureau 
helps to place you and-under our amaz
ing Certified Job Plan-actually guarantees 
you will " make good" when placed. Write 
today for free book! Lewis Hotel Training 
School, Room CH-2768, Washington 7, D.C. · 
(First and only School of its kind-Now 
in Its 28th year. ) 

NEW writers needed to re-write ideas in 
newspapers, magazines. and books. 

Splendid opportunity to "break into" fas
cinating writing field. May bring you up 
to $5.00 per hour s pare time. Experience 
unnecessary. Write today for Free details. 
No obligation. Postcard will do. Comfort 
Writer's Service, 210-R South Seventh S t .. 
2, St. Louts, Mo. 

STENOGRAPHERSI-Become P rlvat.e Sec-
retaries! Having trouble? Can't seem to 

set ahead? Secretarial Consultant-Adviser 
(also Secretary to Corporation President 
with Who's Who listing). offers you the . 
benefit of his wide experience in a personal 
consultation. $1.00. Richard S. Slater, 4930 I 
Minnesota Avenue, N.E., Washington, D.C. 

CARPENTERS We Teach The steel square I 
in five easy lessons by mail. Our copy- 1 

righted % size square does the trick. Send I 
25 cents for square and sample lesson. You i 
can leam by mail for only seven dollars. 
For free information write. Builders• Top
ics, Medical Arts Building. 1117 Second 
Avenue, Seattle 1, Washington. 

GETTING ahead Is "the thing to do" 
these daYs! If your books or courses will 

belp over '100.000 Popular Science readers 
get ahead. they'll be profitable customers 
for you! Advertising cost is low. Only 35c 
a word. Full information on request. 0. K. 
Kelly. Manager. Popular Science Classified, 
353-E Fourth Avenue, New York CitY. 

PSYCHOLOGY teaches about mind. Bio-
Psychology teaches about powers of 

mind over body. Use powers subconscious 
mind. Grow. Broaden education. Develop 

· personality. Control emotions. Succeed. 
Correspondence. Dept. P. Taylor S chool of 
Bio-Psychology, Chattanooga 1, Tenn. 

WELDING- Elect ric Arc. Learn quickly by 
actual practice at Hobart Welding School. 

Individual Instruction at bare cost of ma
terials used. 75c in stamps brinp;s valuable 
weldin~ lessons postpaid and full partlcu- , 
Iars. Hobart Welding School, Box P-442, 
Troy, Ohio. 
PSYCHOLOGY of Sales "The Key" gives 

you power and force used by the con
querors of the world. Choose your place, 
name your pay. Easy. Simple. Complete. 
$1.00. Key to Sales, Box C. Van Dyke. 
Michigan. 

RADIO Engineering, Broadcasting. Servic-
Ing, Electronics, Aviation. Marine&Police 

Radio taught thoroughly. All expenses low. 
Co-educational. Catalog free. Valparaiso 
Technical Institute, Dept . 500, Valparaiso. 
Ind. 

GOOD " Used" educational books on all s ub-
Jects bought. sold, rented, exchanged. 

Satls!actton guaranteed. Complet~:> details 
and 84- page illustrated bargain catalog free. 
Write Nelson Company, Dept. 203, Chicago. 

ELECTRICAL SUPPLIES & EQUIP. 
RECONDITIONED Used protable gasoline 

powered 12 volt. 300 watt. generators. 
Ideal for trailers. camp houses. cruisers, or 
battery chargers. Jos. B. Na lpavel, Spal
ding Drive, Dunwoody. Georgia. 

ELECTRIC Pencil: Writes-Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 

4515-C Cottage Grove. Chicago 15. 

FOR Motors, Welders. Generators. Other 
Elect rical items. Write LeJay Mfg. 823 

LeJay Building, Minneapolis. Minn. 
WIND Electric Motors Yourself. Write. 
_ Simplex, Box :!60A, Pontiac, Mich. 

ENGINES, MOTORS, ETC. 
ENGINES, Motors. Control motors for in-

termittent duty. Brand new. Nation
ally known. 1/ 50 h.p., 24-32 volts, 60-cycle 
a.c., 1,200 r.p.m. $1.78 ea.ch postpaid. Lots 
of 6, $1.48 each postpaid. Ideal for exper
imenters and inventors. Troysales. Box 
562, Minneapolis, Minnesota. 
WINDING Data, 225 motors, single and 

three phase, $1.00. Motor Data, Box '1631, 
Kansas City 3, Mo. 

FARl\lS, OTHER REAL ESTATE 

SEE the Highlands of Louisiana where 
winter brings no idle acres. Choice cut

over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R . 
A. Long Bldg .. Kansas City, Mo. 

GOOD Farm Bargains. Washington, Min-
nesota, Monta.na, Idaho, Oregon, North 

Dakota. Dependable crops, favorable ell
mate. Write for literature, lists describing 
typical farms. Specify which state. J. W. 
Haw, 120 Northern' Pacific Ry., St. Paul. 
Minn. 
STROUT'S big new Spring Farm Catalog 

just out! Mailed Free. Hundreds of Bar
gains New York, Connect icut, New Jersey 
and 19 other states Maine to F lorida. west 
to Texas, California and Oregon. Strot~t 
Realty, 255-ZB 4th Avenue, New York 10, 
New York. 

FARMS or Real Estate to sell? Advertise 
vour offer in this column for profitable 

results. Popular Science readers are buy
ers! Write today for folder F. Popular 
Science Classified Sect ion, 353 Fourth Ave., 
New York City. 

OBTAIN Free Fertile South American 
Lands Yielding Four Annual Crops, Trop

ical Fruits, Rubbe~. Livestock. Interesting 
Illustrated Booklet, 10c. Valles, 395 Broad
way, Suite 1210, New York 13. 
40 ACRES near White River, unimproved: 

poultry iand, $190; $5 down. $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Bldg. , Kansas City. Kans. 

FLORIDA-Frontage on beautiful lake: 
fishing and boating; fruit and vegetable 

land; free booklet. Dept, Y, Interstate 
Development Co. , Orlando, Florida. 
MINNESOTA. Wisconsin Lake frontage $7 

acre! 2662-C Rutherford. Hollywood 28, 
Calif. 

FIELD GLASSES, 
TEJ,ESCOPES, ETC. 

MICROSCOPES, Telescopes, Binoculars; 
all scientific, chemical, laboratory appa

ratus-bought: exchanged. Exclusively our 
business for fifteen years. Not get -rich
quick speculators. Trial will show that we 
know apparatus; highest prices paid. 
Harry Ross. 64 W. Broadway, N. Y. 

MAGNIFIER. Powerful folding pocket 
magniller. in handsome case. Has scien

tifically ground, 1 ~2" reading. and magni
fying lens. Only $1.00 postnaid . Utica Mall 
Order Co .. 923 Eagle St., Utica .. New York. 
OVER 15 Years-Buying--Selling-Ex-

changing Microscope-Accessories- Re
search-Industrial-Amateur. Expert Ad
vice. National Scientific Instrument Co., 
119 Chambers, New York City 7. 

ASTRONOMICAL Telescopes, binoculars, 
cameras, microscopes·! bought, sold. re

paired. Send lOc for 1st of instruments 
desired. Rasmussen, Box 294, Amsterdam, 
N . Y. 

MICROSCOPES. Scientific Laboratory 
Equipment, bought, sold, repaired, ex

changed. Catalog 10c. George K lein, 225 
Fifth Avenue, New York. 

LENSES For 100 Power Astronomical Tele
scope $1.00. Instructions 10c. B. Jamer, 

Manorv1lle. New York. 
8 POWER Binoculars. Send for literature. 

Vogue, 7759 S. Halsted. Chicago, 

48 Buy War Servings Bonds and Stamps regularly. 
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FOR THE HOME 
GUARANTEED Hair Trimmer Complete 

60c. Extra Blades 5c. Watson Hauger. 
224A V Ridge, New Kensington, Pennsyl
vania. 

f.' OR INVENTORS 
INVENTORS: Learn now-without obliga-

tion-how to protect and sell your inven
tion. Write for free ' 'Record of Invention" 
form and complete instructions for making 
disclosure and establishing date of your in
vention. We also send our new free "Pllt
ent Guide for the Inventor", containing 
complete information about patent proce
dure and how to sell inventions; giving il
lustrations of many successful inventions; 
over 150 basic mechanical movements. We 
assure you prompt, confidential service. 
Delays may be dangerous. Write today for 
your free "Patent Guide" and "Record 
of Invention" form. Clarence A. O' Brien 
& Harvey Jacobson, Registered Patent At
torneys , 42A-D Adams Building, Washing
ton, D. C. 

WHAT Should You Invent? Our Free Book 
tells you what today's inventive market 

wants-how to put down patent and sell 
your ideas. Scores of letters in our files 
11ttest to the modern demand for inve.n
tions-our long experience as Registered 
Patent Attorneys will help you. Get our 
Free book, "How to Protect, Finance and 
Sell Your Invention." Also special docu
ment free, " Invention Record" on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow & 
Berman, Patent Attorneys, 1433 Albee 
Bldg., Washington , D. c. 
SEE our display ad, "Attention Inventors", 

New Products Division, Hecketho.rn Man
ufacturing and Supply Company, Littleton. 
Colorado-page 20 this Issue Popular Sci
ence. 

INVENTORS: New military and commercial 
inventions urgently needed by manufac

turers. Write for particulars. Chartered 
Institute, Dept. 3-A. Washington, D. c. 
INVENTORS! Have·you a good patentable 

idea? Write Mr. Metsler, 11 West 42nd, 
New York 

CASH for practical Ideas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago. 

FORMULAS, PLANS, ETC. 
AUTHENTIC Formulary 924 pages (Illus-

trated) . 10.000 Money making formulas, 
recipes. Instructions. substitutes. $2.00post
pald or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill 67. Mass. 

FORMULAs-An kinds. Latest money-
makers; literature Free. KemiKal, Park 

Ridge, Ill. 

ATHLETE'S Foot treatise and formula. 
Gives results. Write, Devex, 7842 Frank

lin, Cleveland 2. 

FORMULAS-Latest •. best. Analysis. Lit
erature free. E. Bel!ort, Engineering 

Building, Chicago 6. · 

HONEY Without Bees Good as the bees 
make. 8c lb. Formula $1.00. Brooks; 

Bl20, Arkansaw. Wisconsin. 

LATEST formula books. pa rticulars free. 
W. White. 1300 Commerce, Dallas l, 

Texas . 
PROFIT Producing Formulas. Literature 

F ree. L. H. CUsack. Fulton, New York. 

FROG RAISING 
RAISE Jumbo Bull Frogs, Crayfish, Profit

able. Vol Brashears, Berryville, Arkan
sas. 

FRUITS AND l!~OODS 
SUPERIOR Wheat Germ - Wonderful 

Nerve Food! 3 lbs. $1.00. Vegetable Prod
ucts Company. 480 E. Main, Rochester 4, 
N.Y. 
DELICIOUS.sun -ripened oranges or grape

fruit $4.35 bushel, Express prepaid any
where east of Mississippi River. James 
Kimber. Winter Park, Florida. 

"ORA.NGE~ne bushel basket our best 
$3.00 p lus express. Scott Lake Citrus 

Fruit, Box 302C. Lakeland. Florida." 
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Io"UR FARMING 
CHIN-CHIN Giant Chinchillas. King of 

Rabbits. Most beautiful fur. Small in
vestment. Large Profit. Free illustrated 
booklet. Willow Brook Farm. R.D. 16. Sel
lersville, Pa. 

GAl\IES & ENTERTAINl\IENT 
BRIDGEPLAYERS ... • Privately printed 

baffling "money bridge" system that lo
cates All key cards Under game level. now 
obtainable. Winnings five times the score 
of losses. by the record, an unbeatable sys
tem At Last. Only five dollars. Guaranteed. 
Information free. Ace Over Ace System. 
Roosevelt Building. St. Louis. 
COMEDY material prepared for prominent 

Broadway performers. Complete collec
tion $2.00 money back gua rantee. Klein
man, 25-31-M 30th Road, Long Island City 
2, New York. 

GARDENING 
DESPENCER. Bulk Garden Seeds, Coffee, 

.Etc. Fast~. Accurate, Inexpensive. Royal
ty. Box 31o, Polo, Illinois. 

HEARING AIDS & REPAmS 
TEN dollars D aily selling battery charger. 

Sample $1.00i K ay, Stimson Bldg., Los 
Angeles 13, Ca if. 

mGHGRADE SALES~IEN 
ADVERTISING Book Matches- World's 

largest ·'Direct Selling" Book Match 
Factory offers advance cash earnings call
ing on every type of business. Men or 
women. Experience unnecessary. Full, part 
time; Low Prices; High Quality; Quick De
liveries; Powerful Patriotic Display ; Spe
cial Designs for Army Camps and Naval 
Stations; Repeats. Free Kit. Instructions 
Match Corp. of America, 3433 West 48th 
P l. , Dept, N-4, Chicago 32. 
ADVERTISING Book Matches-Cash In On 

Political Campaigns-sell Union Label 
matches. Cut for all businesses and political 
parties- Free powerhouse selling kit-low 
prices-protection guaranteed on repeat or
ders-cash commissions. Superior Match 
Co., Dept. P-4, 7530 Greenwood, Chicago. 

HOBBIES, COLLECTIONS 
ORIENTAL Art Priceless treasures from 

colorful Chinatown. Moderate Prices. 
lists Free. Melvin Pewitt, 605 Clayton. San 
Francisco 17, California. 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Royal F lash Covers $1.00. 
Free list. Charles Edelman, 1311P East 84, 
Cleveland 3. Ohio. 
JEWELRY Stones removed from rings, etc .. 

100 assorted $2.00. Lowe's, Box 311, St. 
Louis 1. Missouri. 
KNIFE throwing! Swell hobby! Illustrated 

book tellis all. $1 postpaid. F. E. Dean, 
1294 E. San Fernando, San Jose, Calif. 
WANTED: Old cigarette cards. Wri te 

Charles Bray. East Bangor. Pennsyl
vania. 

HOl\IE CRAFTSMEN 
SQUAREKNOTTERS! Make belts, hand 

bags, etc. Quality cord samples with cat
alog free . beginner's book, catalog and 
samples, lOc. Special! Regular $1 book 
with SOc beginner's outfit, all for $1. P . c. 
Herwig Co., Dept. P - 49, 121 Sands St., 
Brooklyn, N. Y. 
28 LAWN Ornament patterns 25c. Other 

patterns : 15" - 20" high; Dutch girl Dutch 
boy, pirate, bull terrier, Mexican girl, Mex
ican boy, dwarf, penguin, tlower girl, lOc 
each; 3 for 25c. 25 novelty patterns 30c. 
All 62 full size patterns $1.00 postpaid. 
Strother, B ox 383-FK, Belington, W. Va. 
CATALOG: Tools, Decal Transfers. Pat-

terns Novelty Furniture, Lawn Orna 
ments, Silhouettes. Letters & Numerals. 
Other Lines. 500 articles finely illus trated. 
Write Wo-Met Shop, Ashburn, Georgia. 
LUCITE and P lexiglas pieces-large pack-

age $1.00 postpaid, Barnett Specialty, 
Box 212, North Hollywood, California. 

INF ORMATION 
INFORMATION-How to Locate Most any 

article made in the United States. Quar
ter coin. Rakes SpecialtY Service. P-1008, 
W. Monroe St., Chicago 7, Illinois. 

APRIL, 19H 

INVENTIONS WANTED 
ALL Kinds: We have facilities and finances 

to make and sell your ideas, both me
chanical and chemical. Send model. sam
ple details and wishes. G eneral Sales & 
Supply Company, 110 East Main Street, 
Madison 3, Wisconsin. 
INVENTORS : Have you a sound, practical 

invention for sale, patented or unpat
ented? If so. write Chartered Institute 
of American Inventors, Dept. 3- C, Wash
ington. D . C. 
GET your invention going before £he 

scramble for jobs begins. Home items 
preferred. Patented or unpatented. 15% 
commission. Albert G. Bums, Alameda, 
Calif. 
MANUFACTURERS-I may have a more 

profitable use for your waste! What have 
you ? Matt. 1412-A Great Northern Build., 
ing, Chicago 4. 
WANTED-good post-war Inventions. all 

kinds. patented, unpatented. Booklet. 
references . free. Inven t ion R eporter, 3B-
11236 S. Fairfield. Chicago. 
MANUF'ACTURER wants sensible mechan-

ical device or idea with quick sales pos
sibilities In low-priced field. Write M!l.tt. 
1412-C Great Northern Bldg., Chcago 4. 
INVENTIONS P romoted. Patented or Un-

patented. Wri te Adam Fisher Company, 
183-A Enright. S t. Louis. Mo. 
CASH for Inven tions-Patented. unpat

ented . Mr. Ball, BC-9441 Pleasant. Chi
cago. 
INVENTORS ! Have you good patentable 

ideas ? Write Mr. Metzleer. 11 West 42nd, 
N. Y . 

LEGAL DIRECTORY 
MEXICAN Legal Matters reliably handled. 

A. Munoz. 240, J uarez. Mexico. 

1\IACHINERY, TOOI~S & SUPPLIES 
YOU Can Build Shapers, Mills. Vises, Drill 

Presses and many other useful shop tools ! 
from Lewis Castings, Materials and B lue- ~ 
prints-at savings up to 8071- of new tool i 
cost. Catalog sent on receipt of 10c cover
ing mailing cost gives details on 23 Lewis 
Tools. Write Lewis Machine Tool Com
pany\ Box 116, Station A, Dept. S-39, Los 
Ange es 31. California. 
SCREWS - Nuts- Bolts -Washers -Rivets-

Brackets, etc. Handy assortment for me
chanics -garages -household use - work
shops. Over 1000 pieces, 5 full pounds. 
Satisfaction guaranteed. Special $1.98. 
Limited supply. Order now. Wid.ran Dis
t ributors, A-214 W. H u bbard, Chicago. 
FIBRE-Bakelite washers, strips, small 

pieces large assortment for insulation. 
Ideal for electricians, radio mechanics, 
hobby workshops. Over 1000 p ieces. Satis
faction guaranteed. Special $1.98. Limited 
supply. Order now. Wldran Distributors. 
A- 210 West Hubbard. Chicago. 
MICROMETERS New 0-1'' $5.95: 1-2" $7.95; 

1 2-J" $9.95: 3-4" $10.95. Reading in 1 
l /1000". Precision. Guaranteed. C.O.D . . 
plus postage. Cash orders prepaid . Exam- i 
ine five days. I! unsatisfactory return for 1 
full refund. Wendler Co.. Dept : 13, F re- · 
mont. Ohio. 
NEW Tool Grinder sharpens la.the tools, 

slitting saws. milling and keyway cutters. 
wood tools and other small tools to any 
degree or angle. Circular and p rice on re
quest. Factory, 811-H East 31 St., Kansas 
CitY. Missouri. 
READY Rest The New Soldering I ron 

Holder. Scientifically designed for the 
production of dependable soldering. Satis
faction guaranteed $2.25 Postpaid. E. S. 
Mathews & Co . . Box 1064. Magnolia Park 
Station. Burbank. California. 
BUILD :vour tractor from second-hand 

automobiles! Convert your horse drawn 
farm equipment into tractor drawn equip
ment. Nolan's Garage, East Wareham, 
Mass. 
ATTACHMENT Grinds drills any twist In 

long, short and 59 degree angles, like 
factory guara.nteed. $2.95 prepaid. Fac
torY. 1512 West Slauson, Los Angeles 44. 
California. 
OPEN your garage door from dash board. 

Look under " Automobiles". 

STEEL beam t rammels for draftsmen. en
gineers, mechanics. Circular Free. Clair 

Company. Box 92, Blythebourue S tation, 
Br<loltlyn. N . Y. 
NEW caliper, direct reading, speeds u p de

fense work, cheap. Free Ulustrated cir
cular. Fact.ory. 811- H East 31st, K ansas 
City, Mo. 
DIAL indicators for sale. To defense shops 

and m achinis ts on!~·. Readings .001-.0005. 
Amity Products. Box 241D, Waltham 54, 
Mass . 
HARD-TO-FIND Electrical , Mechanical 

equipment, and supplies. Give full de
tails in first letter. Technical Industries, 
246 Fifth Ave., New York City, 

GRIND Drills Like Factory : Attachment 
for Bench Grin der . Cheap. Factory. 

811-A East 31, K ansas City, Mo. 
TWIN-CYLINDER All· Compressors $13.75. 

Motors- various sizes . Hoffman, 2740 
Coy, Cincinnati 19, Ohio. 

·DRILL Grinding attachment $5.95. E.Z . 
Mfg . . 327 California. Burbank, Calif. 

l\lAGIC TRICKS, PUZZLES, 
JOKER NOVEJ.TIES 

500 TRICKS you can do! Douglas' famous 
Catalog of 500 T r icks, 128 pages . now 

only 10 cents. America 's fastest serv ice on 
magic for pocket. parlor, stage, profes
sional, amateur. Douglas' Magicland, Dal
las , Texas. 
QUA'LITY Mag ic since 1907. T h ree new 

catalogs ready, twenty-five cents each. 
Book catalog and lists free. Thayers, Box 
1785, Wilshire-La Brea Station, Los An
geles 16. Calif. 
MAGIC-Fun-Mystery. Book of 84 card 

tricks with regular deck of cards. Easy 
to Do, 25c. Catalog of 200 Magic tricks 
included. Fw1 Shop, 623 S. Hill St., Loa 
Angeles, Calif. 
FIVE Mind reading acts. 8 magic tricks, 2 

handwriting graphocharts, 3 fortune tell
ing charts, all for Sl.OO postpaid. Circulars 
free. Brain 's Book Shop, 118C Washington 
Ave., Endicott, N. Y. 
HOLLYWOOD Special! Magicians button. 

catalog, ghost Illusion and free trick for 
25c. Magic House of Charles. Box 8888 , 
H ollywood, Calif. 
WORLD' S largest professional magic shop 

keeps you In touch with latest tricks. 
To receive mailings send 25c for 1943 cata
log. H oldens. P-220 W. 42nd S t., New York. 
MAGICIANS'. Gamblers' secrets exposed. 

Cards, D ice. Punchboards, Slot Machine, 
Catalog lOc. Book Co .• Box 671. St. Louis 
1. Mo. 
TRICKS, Secrets, cards, punchboards, etc. 

explained. Big Illustrated circular free. 
Mack, Box 1278-P, San Francisco. 
MAGICIAN'S Headquarters . 216- page il

lustrated catalog. 25c. Ka!nter's, S-1311 
Walnut, Philadelphia 7. Pa. 
JOIN Magicians' Fraternity! Monthly mag

a~ine of tricks. sample lOc . International 
Magicians. Mount Morris. Ill. 
"102 MAGIC Tricks". No apparatus re

quired . Only 15c at newsstands. chain 
and book stores. 

l\IANUFACTURING 
MODELS. small Jot manufacturing, met

als, plastics, etc. Milburn, Burlington, 
Kentucky. 

l\IILITARY I NSIGNIA 
SILK embroidered Service Emblems; Sam

ple and price list, IOc; Insignia Guide, 
lOc. Emblems made to order. Hobbyguild, 
35-X West 32nd , New York. 

1\UNERALS & PRECIOUS STONES 
FASCINATING m inerals, 25 different 

$1.25. Catalog 5c. Scott L ewis, 2500 
Beachwood Drive. Hollywood 28, Califor
nia. 

1\USCEI~LANEOUS 

PERSONALIZED wrist-watch straps like 
Movie Stars wear. Initials engraved 

Free. American leather exclusively. Send 
$1.00 Now. Postpaid. Home- Art Leather 
Products, 375 Springfield Ave., Newark 3, 
N. J. 

" I 
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MEDICAL Laboratory Technicians in great 1 

demand. We t rain you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
I mperial Technical Institute, Box 973-S. 
Austin 5, Texas. 
GENUINE Four-Leaf Clovers plucked from 

Natureh sealed in handsome plastic Key 
Tag, wit Bead Chain. Ideal for a ll gift 
purposes. Only 25c postpaid. E. L. Fox 
Company, 11 West 42 St., New York City, 
ENLARGERS-Build your own, Klt or 

parts, $6.00. Free particulars. Crescent 
Engineering, Box 251-C, South Pasadena, 
California. 
ELECTRIC paint or garden sprayer. Easily 

converted from cheap auto air horn. 
Complete 1llustrated plans 35c. Kaytor 
Lab's, Lynwood, California. 
SELL by mall. "Progressive Mall Trade" 

tells how. Samp!e copy 10c. Roy Hanke, 
21 Mariner St .. Buffalo 1, N. Y. 
BIG mails , magazines. samples, opportuni

ties. dime. Edward Lau. Box 1258, Hono
lulu, Hawaii. 
PLANT Bansel Edible Soy Beans-250 25c. 

Green Va11ey Gardens, 126 North Main, 
Tulsa 3. Oklahoma. 
OZARK Guide. Lonsdale, Arkansas. Maga

zine for homeseekers, sportsmen. Year, 
$1.00. 
100 PATRIOTIC stickers assorted lOc! 

Norwood-d . 1432A North 15th. Milwau
kee 5. · 
UNPAINTED Wall Plaques 21,'2c up. Write 

Oman. 642 Broadway. St. Paul 1, Minne
sota. 
FREE literature how to locate burled 

treasure and minerals. Fisher Labora
tory. Palo Alto. Calif. 
SEEK Burled Treasure. Methods. mys

teries. devices explained. Circulars free. 
Century Press, Box 151D, Olen ·Ellyn, Ill. 
RECEIVE malls. magazines, samples. Your 

name in numerous mailing lists lOc. 
Howard. 396 Broadway, New York. 
MAKE Wheelbarrow r ight-sell Sparetlme! 

Instructions lOc; Wilkes. Oberlin, Ohio. 
HEATING six rooms $20 yearly. Circulars 

lOc. Rosenzweig, RR10-B4, Cincinnati. 

1\IODELS & l\IODEL SUPPLIES 
TRAIN Fans! If you build your own switch-

es and accessories, this device Is indis
pensable. Compact, powerful, double-act
Ing Solenoid Machine, 8-15 V, .compounded 
leverage provides movement range %" to 
%". Adj ustable friction lock. With ratchet 
device will operate turntable or bridge. 
Complete with wiring and keyboard type 
controls, $10.00 pair . Postpaid cash with 
order, or send $1 .00 balance COD. Cole
Built Products, 7075 Station G, Los 
Angeles 37. 
SHIP model kits and fi t tings. Complete 

line Fisher modPl yacht equipment. All 
Bouchet', F isher, Marine Model and Ideal 
Kits, fittings &nd blueprints at standard 
prices. Mollt complete stock in New Eng
land. Jame~ Bliss & Co.. Inc., 220 State 
St .• Boston. Mass. 
SHIP Model Kits and drawings. Horizontal 

Marine Flash Boller Drawing Ki t. six 
pages 112x172 with instructions $1.00. 20 .. 
Navy Mlne Sweeper Construction Kit 
$10.00. The Thompson Engineering Com
pany, Gral't\ Rapids. Mich. 
COMPLETE Kits Ship Models, Conch Models, 

Covered Wagon. All parts cut to fit--no 
shaping required-tack hammer only tool 
needed. Everything Included-sails, wire and 
rigging. Send 3c stamp for ca talog. Minia
ture Ship Models, Dept. N, Perkasie, Pa. 
CASH Paid for old locomotives. passenger 

cars. freight cars, also want Hudson type 
locomotives, "0" gauge. Robert I. Mobley, 
6110 Santa Monica. Blvd., Hollywood, Call
fornia. 
SHIP Model Blueprlnt's-Battleship-Wash-

lngton $1.00. Cruiser Chicago $1.00. Cor
vette $1.00. Victory Ship $1.00. Casey's 
Ship Models, Box 85, 30 W. Washington, 
Chicago, Illinois. 
MOST complete Illustrated Ca talott-"0-

HO 00'' Model Railroad Parts ever 
publis hed. Send 15c t or malllng. Selly, 137'1 
Oates ~Ave. , Dept. 804, Brooklyn, N. Y. 

PLANES, Boats, Hundreds of Hobby I tems. 
catalog 6c. America's Hobby Center. 

Dept. 844, 40 E. 21st St., New York lO, 
New York. 
RAILWAY models, complete line Informa

tive catalogs. 0 Gauge 104 pages, 25c. 
HO 48 pages. 15c. Walthers, 269 Erie, Mil
waukee, Wisconsin. 
CATALOG 50 engines1 model railroad sup

plies, 25c, refundea. Howardco, P-2417 
North Ashland. Chicago. 
SHIP Model and yacht supplies, complete 

large 64 page Catalogue, 20c. Wm, Wild, 
510 E. 11 th St., New York City. 

MONEY 1\IAKING OPPORTUNITIES 

MECHANICALLY Incllned Men- Own and 
ope.rate seneral Appliance Repair shop. 

Complete, Illustrated course shows you 
how. Welding, Refrigeration, Motor re
pair, How to get business, etc .. all phases 
covered. Free literature. Christy Supply, 
Dept. 1438, 2835 N. Central Ave., Chicago. 
IF you want to trade or sell anything (re-

gardless of what It is) send 20c coin for 
"Swappers Guide" . I t lists hundreds of 
"Swap"-"Buy"-"Sell" Opportunities all 
over America. Swappers Guide. 610 St. 
Joe. Evansville. Indiana. 
YOUR Money Making Opportunities are 

wanted by over 700,000 Popular Science 
readers! Advertise here for real results! 
For full information, write today tor fold
er M. Classified Section. 11th 11oor, 353 
Fourth Ave., New York:, N. Y. 
LEARN Metascience. Remarkable drurless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex
pensive correspondence course. Write Meta
science. De Land. Florida. 
MONEYMAKING Ideas galore. Mailorder, 

homework, business opportunities. agents 
propositions, swaps, bargains, etc. Bls mall 
10c. Val-U, Box 230-P, Burbank, Cali
fornia. 
1001 THINGS Wanted. Funny papers, but-

tons, feathers. jokes stamps, rubber 
bands, etc. List of articles, buyers, 25c. 
Richmond Pub. Co., Box 21-S, Station A, 
Los Angeles. 
FARMERS, gardeners: Plant, harvest by 

Moon signs. Big returns. Planting guide 
with perpetual date Indicator. Prepaid 
$1.00. Rural Service, 1663 Oummer Ave., 
Dayton 3, Ohio. 
IF' it's Wealth You Desire. Start a: home 

business in spare time. Make extra 
Money. Experience not essential. Litera
ture Free. Lucas, 70 Josephine, Detroit 2, 
Michigan. 
MAKE colorful plastic jewelry for gifts. 

resale. Circular free. Beginner's outfit, 
$1 (refundable). S. Hughes, 218 Sidell, 
Danville, Illinois. 
AMATEUR and semi-professional artists 

and cartoonists. cash In on your abllity. 
Hamilton, Box 4E, Woolsey Sta., Astoria, 
New York. 
MAKE money at home by man in your own 

sparetime sideline business. No experi
ence or huge capital necessary. JameSs, 
Box 1436, Long Beach , California. 
DETECTIVES Earn Bh~ Money. Experience 

unnecessary. Particulars free. Wagoner, 
P-125 West 86th. N. Y .. N. Y. 
MAILORDER Income Boundless oppor

tunities. Particulars stamp. MacMillen. 
273H. Lancaster. Ohio. 
PROFITABLE Opportunltles-8tamps

Magazines.-3c stamp. Varvel, 24% West 
Third (South), Salt Lake City 1, Utah. 
MONEY Making Opportunities. Leading 

mallorder magazine, lOc. Signs, Farm
Ington, Missouri. 
278 MONEYMAKING opportunities. Mall 

Qrder magazines lOc. Lucas, 70 Jose
phine. Detroit 2, Michigan. 
OPPORTUNITIES Galore, giant maiJs lOc, 

sample maiUng free. Ha rvey Teeple . 
(PS). Decatur. Ind. 
EARN money evenings, copying and du

plicating comic cartoons for advertisers. 
Comic-Ads. Argyle. Wisconsin. 
SELL Books and Courses by man in your 

spare time. Siddall, Atascadero, Calif. 1 

50 Buy Wa,.. Savings Bonds and Stamps regularly. 

BIG profits, nationally advertised product. 
Information Free. Lumco-Kimball, Neb. 

$$$$$ Sparetlme Hobbies 25c. J. s. Glsolfi. 
135-A Chestnut, Scranton 4, Pennsylvania. 

TRADERS' Club members earn big money 
because??? Anderson, Vineburg, Calif. 

MONUMENTS 

MONUMENTS-Direct Low Prices. Freight 
paid. Guarant~ed. Free Catalog and 

sample.s. Write Granite-Marble Factory, 
A49, Oneco. Florida. 

:!\lOTION PICTURE & SOUND 
EQUIPMENT 

DEALERS! Want more business? Advertise 
your films or equipment In this column. 

Read by enthusiastic photography-minded 
Popular Science readers - 748,593 every 
month I Write I or folder S today. Popular 
Science Classified, 353 Fourth Ave., New 
York City. 

PRETTY Girl inovies, 8mm-16mm. Com-
plete lists. sample, dime. "Sarong Girls". 

8mm, 50 !t., $2.00; 16mm, 100 ft., $4.00. 
prepaid USA. Also beaut.iful Kodachrome 
subjects available. J enkins, 392-A, Elmira, 
New York. 
KODACHROME. fresh stock! Daylight or 

Type A ! 25-ft. rolls double 8mm, $3.80 
each; 100-ft. rolls 16mm, $8.90; postpaid. 
cash with order ! Will ship c.o.d. I (Limit 
sl11; rolls per customer.) Standard Sales. 
Box 154, Kansas City 10, Missouri. 
BETTERPIX outdoor safety film, 100 feet 

16mm, $2.50. 25 feet double Smm. $1.25. 
Free Developing. Finished subjects sold, 
Exchanged. Sound Library. Better Films 
742 New Lots, Brooklyn 7, N.Y. 
"THE World's Greatest Passion Play" 

Smm. l6mm and 35mm. Specify sound 
or sllent. rent or purchase. Include stamp. 
Hemenway Film Co .. 33-Z Melrose. Boston 
16. Mass. 
GUARANTEED Fresh movie film! Three 

spools double 8mm $3.45! Six spooL-; Unl
vex $2.90! Dallt:e loading! (Limit six each 
type.) Will ship c.o.d. Catalog. Eso-S, 3945 
Central. Kansas City 2, Missouri. 
FREE 1944 Home Movie Film, Accessory 

And Rental Library Catalog. Get Yours 
Now. Essco Film Products, 3827 Archer 
Avenue. Chicago 32, Illinois. 
SEND stamp for 16mm. 8mm catalogue. 

16mm Bell, Howell Auditorium projector 
$440.00. Sterling's, 679 Northampton, 
Easton, Pennsylvania. 
TAKE movies 100' 16mm $1.90, 25' double 

8mm $1.25. developing Included (Bulk) 
8mm. Ambassador. 479-A Quincy St .. 
Brooklyn. N.Y. 
JOE Louis--famous tights! Latest release! 

8-16mm silent-sound. Films rented ev
erywhere. Free catalogue (sample film lOc). 
Garden F ilm, 317 West 50th. New York 19. 
8mm-16mm HOI\IE Movies exchanged-

bought-sold, Bargains always. Multi
prises, 171 Euclid, Bridgeport 4, Conn. 
ANNOUNCING new film exchange service. 

8mm exclusively. J. Watts, Box 941, Ak
ron 9. Ohio. 
I BUY-8wap-Rent-sell 8mm, 16mm 

movie films. Harvey Iris, Box 539, 
Brockton. Mass. 
LEARN Movie Projection, Management. 

Free catalog. Give age. Theatre School, 
Elmira, N. Y. 
35MM SOUND features I Shorts! Technl

color samples 10c. Demsey, 1613 Stewart, 
Youngstown, Ohio. 
SALE-rent- exchange-8-lSmm mov!P.s. 

Send stamo for catalogue. Bailey Films. 
Box 2528. Hollywood 28. California. 
NEW 8mm 16mm Projectors. Order Now. 

Hurry. Dayton Film Rental, 2227 Hep
burn. Dayton, Ohio. 
I BUY ·used 8-16mm Silent Movie Films. 

Radio And Electric Service, Eleva, Wis
consin. 
MOVIE Projectors~Bought and sold. Unit

ed. 2309-M Lawrence, Toledo. Ohio. 
FREE. 1944 Fllm Catalog. Samples lOc. 

Goodwill Company, Jackson, Tenn. 
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1\IOTORCYCLES, BICYCLES & 
SUPPLIES 

BOOKS! " Modern Motorcycle Mechanics 
and Speed Tuning' •, 435 pages mai.nte .. 

nance Harley, Indian Villlers. all Bntlsh 
motorcycles $2.50i with drawings, speci
fications 11lustrat.ions U. S. Army Jeep, 
German' BMW War Mot~rcycles $3.00; 
''Motorcyclist's Workshop' ' $1.50; "Two 
S troke Motorcycles" $1.50; "Motorcycles
How Manage Them" $1.50; ''Speed-How 
to Obtain It" $1.50; "Historical Moto~
cycling Facts" $1.00; " Automobile Racing' 
$1.10; Motorcycle inst ruction man~al 
"Question-Answers" $1.10. All Postpa1d. 
ClYmer, 2125 W. Pico, Los Angeles 6, Cali
fornia. 
FLOYD Clymer's Motor Scrapbook. Illus-

trations, early a<lvertlslng, motorcycle, 
scooter history. Pierce "4", Thomas, Yale, 
Merkel, Indian, Harley, Marsh, Columbia, 
Reading, Thor, Steam Motorcycle, many 
others. Illustrated descriptive section 200 
early makes automobiles in same book. 
$1.50 postpaid. Clymer, 2125 W. Pico, Lo& 
Angeles 6, California. 
ATTENTION Motorcycle Owners! 19U 

Publication Covering trouble saving tips 
on Indian and Harley Davidson mot!lr
cycles. Full line of New and used Indian 
Parts. Large supply Harley Davidson Parts 
New and Used. Price 25c a copy. Copy price 
refunded on first order of $2.00 or more. 
P reston Motors• lhc., Kendallville, Indiana. 
"MODERN Motorcycle Mechanics" . 436 

pages, 200 mustrations. Extensively cov
ers-operating, maintenance. complete re
conditioning, American and British motor
cycles. Invaluable to motorcycle riders or 
mechanics. $2.50 postpaid. Nicholson 
Brothers. Saskatoon. Canada. 
ENGLISH Motorcycle magazine. Illustra-

tions, descriptions British makes. past 
future war models. Interesting, education
al. P ublished weeklY $10.00 year, $5.50 s ix 
months. Sample copy 50 cents postpa~<f. 
Clymer, 2125 W. Pico, Los Angeles 6, Cahf 

• 

. 
• 

BOOK "Speed-How to Obtain It". 160 
pages, mustrated, Instructions, cams 

balance, timing valves. pistons. racing 
technique. world's greatest speed tuning 
book. $1.50 postpaid. Clymer, 2125 W 

• 

• 
Pico, L06 Angeles 6, California. 
"MOTORCYCLEs-How to Manage Them' • 

• 260 pages. 175 illustrations, drawings 
Read lt, become a better Motorcyclist. Ex 
pertly written. $1.50 postpaid. Clymer 
2125 W. Pico, Los Angeles 6, California. 

-
• 

100 MILES gallon! Motor-Scootel'l!, Motor 
cycles. Whizzer bicycle engines, midge 

automobiles, gasoline engines. No priorlt 
necessary. Catalog lOc. Clymer, 2125 W 

-t 
y 
• 

P!co, Los Angeles 6, California. 
PLANS, scale drawings, specifications. il 

lustrations for bullding attractive Moto 
Scooter complete $2.00; plans electricall 
driven bicycle $1.50 Postpaid. Clymer, 212 

-
r 
y 
5 

W. P ico. Los Angeles 6, Calif. 

• MIDGET Racer $65 crated; motors $5 up 
Wheels, tires, parts. Send 25c tor Bar 

gain Directory. Midget Motors Directory -
Athens. Ohio. • 

COMPLETE plans- drawings- speciftca 
tlons to build Electric Motorbike fo 

$1.00. Mowery, Box 994, Lancaster, Penn 
sylvania. 

-r -
d MOTORS rebullt. Large parts stock:. Use 

motorcycle catalog 15c. Indian Motor 
cycle Sales. Kansas CitY 1, Missouri. -

Ie BOYS, Repair your own bike. "Bicyc 
Repair Manual", 65c. R. G. Klause r, 

Shelbyvllle, Illinois. 

-PISTONS Parts Accessories Chain all Mo 
torcycles. McCann's , 2104 Texas Stree 

El Paso. Texas. 
t. 

le 24 PAGE List New and Used Motorcyc 
Parts lOc. F.B.. 622 East Grand, D 

Moines 9, Iowa. 
es 

1\IUSIC, MUSIC .. U, I NSTRUMENTS 
LEARN Popular Piano! Play hit songs ln 

boosle-swinr style. Planlsta, send dim 
for sample arrangement. Home-study fold 
er free. Christensen S tudloa, '165 Kimba 
Hall. Chlc.ago 4 , Ill. 

e -
11 

SONGWRITERS: Write for Free Inatru 
tlve Booklet Outlining Opportunltie 

United Music Corporation, Dept, 3 
Salem, Indiana. 

c-
s. 
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IANISTS. (also organists~ Greatly Im
prove Technic, Slghtreadmg, Accuracy, 

Memorizing Playing thru Mental-Muscu
ar Coordination. Quick results. Broadwell 
tudios, Dept. 94D, covina, California. 

WANTED! Lyrics melodles for songs, We 
arrange, publis~ sell. Superior Song 

s tudios, Passaic, . J. 
OLD GOLD, WATCHES, PRECIOUS 

STONES 

c 
t 

GOLD $35.00 Ounce-Mail old gold teeth, 
diamonds jewelry. watches - receive 

ash by return mall. Satisfaction guaran
eed. Free Information. Dr. Weisberg's 

Gold Refining Company, 1500-B Hennepin, 
Minneapolis. Minn. 

OI~D STAMPS WANTED 
WE buy used United States Commemora

tives etc. Highest cash prices paid. Fort 
Orange Stampco, Albany, New York. 

PATENT ATTORNEYS 
l NVENTORS: Learn now-without obliga

tion-how to protect and sell your in
ention. Secure Free "Record of Invention" 
orm for establishing date or your inven
ion-and Free Book "Patent Guide !or 
he Inventor" , containing complete infor

v 
f 
t 
t 

i 
mation about patent procedure and seiJ!ng 
nventions; giving must ratlons of many 

successful inventions; over 150 basic me
chanical movements. Delay may be costly 
For orompt, confidential service-write
Clarence A . O'Brien & Harvey Jacobson 
Registered Patent Attorneys, 42B-D Adams 

• 

• 
Building, Washington, D. C. 
PATENTS Secured. Two valuable booklets • 

"Patent Protection" and "When and 
How to Sell an Invention". together with 
valuable "Evidence of Invention" form 
sent fre.e. Write immediately to experienced 
patent counselors. Victor J. Evans & Co. 
841-D Merlin Bldg .. Washington 6, D. C • • 
INVENTORS: Before disclosing your in -vention to anyone send for Form " Evi 
dence of Conception"; "Schedule of Gov 
ernment and Attorney's Fees" and instruc 
tlons Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washhli 

---
-ton, D. C. 

INVENTORS: Send for free copy my 72 -
• page book on patents. Reasonable terms 

Prompt action. Confidential, personal serv 
ice. L . F. Randolph, Dept, 340-A, Wash --lngton. D. C. 
PROTECT your invention through medium 

of my expert personal service. Prelim! 
nary information without obligation: H9.r 
ace L. Beall, 902 F Street, N. W. 4, Wash 

---ington, D. C. 
PATENTs-Trade marks. Preliminary ad --vice book and disclosure form free. Per 
sonal 'service. Irving L. McCathran. 31 
McLachlen Bldg., Washington 1, D. C 

6 
• Registered P atent Attomey. 

"INVENTOR'S GUIDE'' free, containln If 
100 mechanical movements. !n!ormatio 

about patenting, selling inventions. Fran 
B. Ledermann, 1St Nassau St .• New York 

n 
k 
• 

•• c . A. Snow & co., S-427 Snow Bldg 
Washington 1, D . c. Registered Paten 

Attorneys. Established 1875. Literatur 
t 
e 

mailed on request. 
"PATENT-Particulars" and Blanks, fre 

airmailed. Sterling Buck, P-Hotel Plaz 
e, 

Washington 7, D. C. 
a., 

PERSONAL 
NEW Plan Pays Family Hospital And Su r-

r gical Bills. Costs only few c.ents a day to 
entire family. Pays up to $510.00 each yea 
for each person. America's No. 1 Hospit 
Plan-offered for limited time at Bpec;.l 
Family Group Rates (also to individual 
by big, nationally known company, reHab! 
ity guaranteed by over $2,750,000.00 assets 
Get Free inspection offer-no obligatio 
Value of a lifetime. Man postcard now 
Sterling Insurance Co., 4532 Jackson 

al 
a l 
s) 
1-

• n. 
to -Franklin Bldg .. Chicago, Illinois. 

READERS everywhere write Cosmocra cy 
Box 7 BB, Long Beach, California" pr 

vate " Mystery Message" sent Free. Lea 
infalllble principle Ancient Masters secre 
Iy taught--reveals mysterious Cosm 
K-E-Y to Power, scientific system gre 
leaders used Carnegie, Solomon. Lincol 
Napoleon. Easily grasped, astonishing r 
suits! Income! Heal th ! Love! Succes 
Solve your affairs this New Way, 

1-
rn 
t -
ic 
at 
n. 
e-
s l 

N EW Health and Youth-Long research 
uncovers practical, drugless, easy me

thods for overcoming high blood pressure 
erves stomach trouble! colitis, hear£ 
nsioD, eye fatigue. unc ear skin many 
ther troubles. Relaxes wrinkles. Renews 
outh. Save many dollars; avoid illness. 
esults begin within three days. I promise 

n 
te 
0 
y 
R 
r 
T 
efund If unsatisfied. Priceless information, 
reatise-~. $2.00. Write today: Casper, 436-0 

Macon :::;treet, Brooklyn 33, New York. 
E VERYWHERE men urge best friends to 

get our big new-type personal magazine 
that publishes exactly what you, too, have 
ong want~d to know about ;He.alth HYirtene, 
hysical Culture, Body-Bwldmg, Se11-Im

l 
p 

rovement. Psychology, Personal Popularl
Y. Social and Marriage problems, etc. Un
ucst ionably dependable, instructive, pro
ective! All men need it! Copy 25c. Four 

~ 
q 
t 
months JOe. The Confidant, Battle Creek, 
Michigan. 
ARE 'rou Seeking Abunda.nce? Dynamic 

Power? These are yours when you re
1 ease the achievement which sleeps in your 
mtnd. Infinite Inspiration awaits you, open
ing hundreds of new avenues of accom
plishment. Personal analysis, $1.00. Write, 
s 
t 
t 

tat!ng major ambition and present post
ion. Free information. Human!c's Founda
lon, Davenport. Iowa. 

HEALTH! Dear Reader: Learn about Dr. 
Chlrila.'s Unusual New development of 

diagnosis of the supposed causes and elimi
native t reatment ot Malignant and Chronic 
Ailments. Descriptive literature mailed 
Free. Dr. Chirila's Health Clinic, 706 East 
Jackson Blvd., Elkhart. Indiana. 
STOP Itch. Clear Skin. New Hope For All 

Skin Sufferers. Free if not relieved in 
10 days. Send $2.00 C.O.D. postage extra. 
Paul Bros .• Pharmacists, 1221 Whit-e P lains 
Road, (Dept. P .S. 1), New York 60, New 
York. 
ANYONE can learn Silk Screen Process 

Reproduction! A marvelous opportunity 
for artists, sign writers, teachers, printers, 
hobbyists. Write for Brochure. Modern 
School of Process. 2710 S. Spaulding Ave •• 
Los Angeles 16. California. 
POST War Prosperity. Read "Gold Ahead", 

Simple rules to financial success. OnlY 
$2.50. Refund If not satisfied. Sylco Prod
ucts. 112 Trinity Place, New York 6, Ne..l'l' 
York . 
SLEEP-RITE Ear Stoppers, stop noise. in

suring soldiers, sailors, policemen, con
valescents, Sound Sleep, Sl.OO. Trial lOc • 
Booklet Free. Raymond Dow, 17 Park: Row 
(1216), New York 7. 

CASH in on your natural abilities. Know 
them from Courtney's Scientific Adapta.

tude Test. Complete trial test lOc. Court
ney, Counselor, 918 South Summerlin, Or
lando, Florida.. 
20 THRILLING "Pin-up" Beauties from 

original Hollywood Photos (exclusive re
lease) $1.00. Libman Co., Dept. s•, Bo::c 
7833. Del Valle Sta .. Los Angeles. 
BIRTH Certificate, estate. other fact.. 

avallable and developed U.s .• Canada. 
Heirs, others located. Cha1fee, 308 W. 
Washington, Chicago 6. 

PSORIASis-Dry Eczema! Rush name ror 
amazing facts, special No Risk Offer, 

Carter Howell Laboratory, 457 Schenecta
dy Avenue. Dept. M-2, BrooklYn. N. Y. 
'44 ESQUIRE Desk Calendars-Twelve Var

ga. Girls-50c-Esquire Agent, 1919 Gir
ard. Phila.. Pa. 
PICTURE Post Cards produced from your 

photograph. For Hotels, CamPS, Resorts. 
415~0 Fl!th Street, Philadelphia 40. 
RUPTURED??? Improved Appliance Re

duces. Often Cures. Free Trial. Earles 
Co., Fllnt, Michigan. 
CHILBLAIN secret--old Indian remedy

never fails. $1.00 "no checks" 0. E. 
Barks, Agate Beacli, Oregon. 
PENMANSHIP Corrector:-Corrects ~n

manship--few hours. Write, Ozmen~ St. 
Louis 6. Missouri. 
HYPNOTISM. Complete 20 Method Course. 

25c. Western Institute Hypnotism. 
D-1619, Palatine, Til. _ -·· _ 
IMPROVE your Health. Free- Literature. 

Hun! Health Products. 20'l E. 87. New 
York. 

Buy War Savings Bonds and Stamps regularly. 51 



• 
• 
• 
~ .. 

'PO~III.AR 

NERVOUS? Conquer fear. worry, bashful
ness! Free, special informa-tion. John 

Englwtd, Box 335, Ironwood, Michigan. 
ROMANCE Magazine. Photos. Descriptions 

Free. Excel, 2149PS Jackson, Chicago 12, 
Illinois. 
REMEMBER your anniversary? Birthdays? 

We remind you, 25c each. Remindery. 
306-A. 55 W. 42nd, New York. 
KREASERITE Keeps trousers creased 

month. Year supply SOc. Peerless Prod
ucts. P hoenixville, Pennsylvania. 
PSYCHIC paper lOc. Bobbitt, 1609 Tenth 

Avenue North, Nashville 8, Tenn. 
BUY Vitamins direct. Save. Postcard. Ma

toska Products. White Bear Lake, Minn. 

PHOTO FINISHING 
TIE and wrap rolls securely. Do not mall 

in ordinary envelopes. Address plainlY. 
SENSATIONAL Introductory Offer! Sertd 

negative, this ad, and Jc for professional 
7x5" enlargement! 16 regular-size or 8 
Double-Size reprints, from negatives, 25c. 
Kodak roll developed with 16 guaranteed 
deckled-edge prints, 25c! Candid Rolls-36 
exp. 35 mm developed, vaporated, enlarged 
to 3x4 $1.00; 18 exp, 60c; Reprints. 3x4. 
Jc each. We have new, perfect 35mm film. 
Low Prices. Free-with order-Photo Folder 
which holds 8 snapshots! Fl·ee Mailers. 
details on request. American Studios, Dept, 
207, LaCrosse, Wisconsin. 
BEAUTIFUL 4 x 6 pictures 3~2c each. from 

116 and 120 negatives. 3~~ x 4% from all 
other sizes. All work guaranteed. Over
night service. Roll developed and 8 pic
tures JOe. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7-JOc. 8 x 1D-
50c. Copies made from any picture 75c. Pa
cific Photo Service, Box 666, San Fran
cisco. Calif. 
35mm CAMERA OWNERS! Are you hav-

ing 't rouble getting film nowadays? Write 
at once for details about our combination 
film and finishing offer. We develop a.nd 
enlarge your film and reload cartridge with 
fresh, clean film, all for one low price. 
Best quality work-fast service. Postal 
card brings full details and free mailers. 
Eastern Photo Labs., 1405 N. Charles St .. 
Dept. · A, Baltimore, Md. 
EXCLUSIVE Introductory Offer! 4 beauti-

ful enlargements for lOc. Send any 4 neg
atives of the same size (up to 2W' x 4%") 
and we will return to you immediately 4 
valuable enlargements-<leckled and dated 
on Velox. Negatives returned with order. 
Send negatives, this ad and 10c coin today, 
This ad must accompany order. Mail-N
Save, Box 310-25, Quincy 69, Mass. 
35-mm. ARGUS, Leica, etc. (except "Mer-

cury") 36 exposure rolls, fine grain de
veloped (Eastman DK-20) and beaut ifully 
enlarged to 3"x4" glossy prints, 90c. C~r
tridge reloaded, 35c. 18 exposure rolls, 55c, 
reload 20c. 24-hour service. Satisfaction 
gua·ranteed. Free mailing bags, sample 
print. Techn!finish Laboratory. 38-42 Scio 
St., Rochester 4. N. Y. 

BIGGEST $1.00 value i.n 35MM fiuishin~ 
today, 36 exposures, fine grain 3%.x4J,2 

enlargements: deck led, embossed margin 
and date. Eighteen exposures 75c; sixteen 
exposure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide margin. 25c. Ma.llbag 
Film Service, Box 5440A, Chicago 80. 
CHOICE Film Offers-Roll developed, 8 

beautiful enlarged prints (deckled if de
sired) i or 16 brilliant " Lifetime" prints, or 
8 sparttl1ng prints plus 2 fadeproof enlarge
ments. Pre-war quality and price-25c. 
Fast service. Quality guaranteed. Free mail
ers. Credit for unprintable negatives. Dept. 
52, May Studios, La Crosse, Wisconsin. 
ROLL developed, "Super Tan" treated for 

finer and more brilliant pictures and 
everlasting negatives and 2 sets fadeless 
Velox prints only 25c. 10 reprints 25c. 25 
reprints 50c. 100 reprints $1.50. Free 
Coupons with every order entitles regular 
customers to free 5x7 and 8xl0 enlarge
ments. Artshop, PS100, Sweetwater. Texas. 
INTRODUCTORY Offer-six enlargements 

from your favorite negative, 25c. Sky
land Studios, Box 411. Dept. "ES''. Ashe
v!lle, N. C. 

-.- ...... ·-· --· ·-·- --·-··- -·-------~ ---;--: 

O'PPORTVNIT/E8 
OIL coloring photographs a fascinating 

hobby or profitable business. Learn a t 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in
formation and requirements. National Art 
School. 1315 Michigan, Dept. 1721, Chi
cago. 
YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative JOe; Or 
enlarged to about Post Card size 8 Expo
sures 25c; 12 Exposures 40c; 16 Exposures 
soc. Rapid Foto Service, G.P.O. Box 413, 
New York 1. N. Y. 
ROLL Developed and 8 beautiful enlarge-

ments 2 to 6 times larger. Deckled Edge 
-High Gloss. Any 8 exposure roll 25c 
coin. 12 ex. 35c-16 ex. SOo--36 ex. 1.00. 
Reprint Enlargements 3c each. Ald«tn 
Photos. 94-4 Ast{)r Station, Boston, Mass. 
BEAUTIFUL Enlargements made from 

your favorite negative. Prompt Service! 
5 x 7 inches-25c each. 8 x 10 inches 50c 
each. Send negative and coin to:-Maniss 
Photo Supply Co., 1044 Locust St., Colo
rado City, Texas. 
EVERY picture an enlargement! 8 spar-

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller; 
enlarge reprints Jc. Enlarge Photo, Box 
Q. Boston. Mass. 
YOUR favorite kodak pictures enlarged. 

size 5 x 7. IOc; three for quarter. coin. J' 

Send best negatives (film) today. Address 
Geppert Studios. Dept. 83, Des Moines. 
Iowa. 
SNAPSHOT Reprints 50 for $1.00; 100-

$1.85; 200-$3.50. Less than fifty , 2 ~~c 
each. Fast service-finest workmanship. 
Mercury Studios, B-109 North Dearborn, 
Chicago 2. 
ROLL developed and 4 x 6 oversize glossy 

Velox prints. 8 exposure JOe; 12 exposure 
45c; 16 exposure 60c. Overnight service. 
Clemet Photo Service, 1318 W. Columbia 
Ave., Philadelphia. 22, Pa. 
8 PRINTS, all enlarged to nearly post 

card size, from your roll or negatives, 
25c. Willard Studios, Box 3535G, Cleveland 
18, Ohio. 
QUALITY Photostamt!S $2.00 hundred. 82~ 

29 60th Road, Elmhurst 6, New York. 

POULTRY & SUPPLIES 
YOUR greatest poultry problem will look 

simple when you read American Poultry 
Journal regularly. 500,000 poultrymen do, 
why not you? Only 25c year, 5 years $1.00. 
American Poultry Journal. 532 S. Clark. 
Chicago. 
1 EXTRA Egg Pays for a copy! Magazine 

gives modern guidance. Subscribe! One 
year 25c; 5 years

1 
$1.00. Poultry Tribune. 

Dept. 152, Mount Morris, Ill. 

PRINTING, 1\IDLTIGRA.PBING, 
MUIEOGRAPHING, LABELS 

"PRINTOMATIC" Self-feeding Rotary 
Stencil Post Card Printer, $9.50 Com

plete. All Makes Duplicator Supplies. 
Literature Free. Pittsburgh Typewriter 
Supply. 336-MA Fourth Avenue. Pitts
burgh 22, Pa. 
PHOTO offset reproductions 100 copies. 

8~~xll on 16 lb. @ $1.85 pl\J$ postage 2~c 
per each additional 100 copies. Mall (don't 
fold) copies. Allied, 35 Rose Street, New 
York C1ty 7. 
$2.00 POSTPAID; 200 8~1. x 11 Good Bond 

Letterhea-ds and 200 6~~ Envelopes. 500 
of each $4.75 postpaid. Mero Products. Box 
344. Punxsutawney, Pa. 
PRINTING: Estimate sent free, send copy 

or specifications. Edgewood Press, Box 
A-1, Edgewood, Maryland. 
STATIONERY, 200 sheets....:....100 envelopes, 

all printed, $1.25 Prepaid. Catalogue 
IOc. Sicns. Farmington. Missouri. 
200-S~':lxll HAMMERMILL Letterheads 

$1.00 Postpaid. Race Printery, Hudson, 
N. Y. 
CLASSY printing economically produced. 

Quick deliveries. Samples. Sicocan, 6348 
Windham, St. Louis 20. 
DOLLAR Printing - mimeographing 25 

specials. Mogul-ik, 1321 East 105, Cleve
land 6. Ohio. 

PRINTING OUTFITS & SUPPLIES 
NOW, you can make your own printing 

cuts by simple, easy " Plastoplate" proc
ess. No messy chemicals. Dayservice, 
Argyle. Wisconsin. 
PRINTING Outfits and Supplies. Send 

s tamp tor details or dime !or complete 
illustrated supply book. Kel&eY. Inc .. W -8. 
Menden. Conn. 
PROFESSIONAL stencil post card printer, 

complete $2.45 postpaid. Challenge As
sociation, D-2, Cincinnat i. 
INEXPENSIVE home-made printing press. 

Details free. Novelty Shop, Downsv1lle, 
Louisiana. 
PRINTING Presses, Type, Supplies. Lists 

Jc. Turnoaugh Service, Loysville, Pa. 
PRINTER'S Supply Bargain Catalog, Send 

stamp. Bradshaw, 3.214 Huron, Chicago24. 

PROFITABLE OCCUPATIONS 
MECHANICALLY Inclined Men-Own and 

operat.e general Appliance Repair shop, 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1038, 2835 N. Central Ave. , Chicago. 
OPERATE your · own Refrigeration Repair 

Shop. Good jobs now and after the war. 
EasUy learned at home. Common educa
tion sufficient. Free booklet . Mechanics 
School, Dept. S-20, 4701 West Plco, Los 
Angeles 6. 
LOCKSMITHING Course-Practical inex-

pensive lessons for handy men. Just out! 
Fit keys, pick locks, de-code. make master
keys. Satisfaction guaranteed. Send tor 
Free Details. Nelson Co .. Dept. 709, Chicago. 
$40.00 WEEKLY, Made growing mush-

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge, Toronto, Canada. 
OPERATE newspaper clipping bureau. 

Steady paying home business. Fascinat 
ing rewriting work. W-54 Madisonvi.Jl.e. 
Cincinnati 27. 
$5000 FROM Half Acre! Growing Ginseng, 

Seed , contract supplied. Particulars lOc. 
Associated Growers, Dept. 12, St. Norbert. 
Manitoba. 
CASH In on alarm clock shortage. Easy 

course in repairs. One job pays for 
course. Send $1.00. Alarm Clock Repair 
Service, P. 0. Box 1983, Houston, Texas. 
RAISE highly profi table angora rabbits. 

Multiply fast. Wool $8.50 pound. Plenty 
markets. Particulars free. White's Rabbft
ry, Marion , Ohio. 
PUBLISH magazines under your name. 

Samples lOc. Lindblum, 210 Fifth Av
enue, New York. 
MUSHROOMS grown h1 boxes, instruc

tions 25c. spawn $1.00. Gordon. 553 Wil
liam, Wlnnipeg, Canada. 
RADIOS, SUPPLIES & INSTRUCTION 
RADIO Service men and experimenters 

send for our giant radio catalogue. Save 
dollars. United Radio Co., ( 1000-V), New
ark. N. J. 
REVISED Plans 18 Crystal Sets (SW rec

ord 5300 miles) , including "Radiobuild
er" -25c. Laboratories, 363-T· Hantpton, 
Hayward, California. 
RECORDING discs, ~':lc each. Make them 

yourself. Simple. No chemicals. No 
equipment. Complete illustrated plans 35c . 
Kaytor Lab's. Lynwood, California. 
MAKE Simple, Tubeless, Batteryless Dis

tance-Getting crystal Radios. Crystal 
and Illustrated Inst ructions 25c Postpaid. 
Alva Allen, PS427, Clinton, Missouri. 
LOWEST Prices. Radio Tubes. Parts. Free 

bargain lists. Potter. 1314-A McGee, 
Kansas. City. Mo. 
CRYSTAL Radio Experimenters, build 

modern loud speaker receiver. Wri te 
Hulet, 29 East 39th. New York. 

RARE COINS 
FREE! Foreign coin, banknote and Coin 

Collectors' Illustrated Catalog to ap
proval service applicants. Send 3c postage. 
Up to $20 cash paid for Indian head cents. 
All dates wanted. Buying list lOc. Tatham. 
Co!nco., Springfield-D50, Mass. 

.I 
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SCIENCE O~PORTVNIT/ES 
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SAN FRANCISCO Mint Coins-5 different 
Jefferson Nickels SOc. 1943s Cent-Nickel

Dime 25c. Dollars-192ls, 1922s, 1923s, 
1926s, 1927s $1.50 each. Coins, Box 77. 
Alameda, California. 
WILL Pay $10.00 each for certain Lincoln 

Pennies! Indlanheads $50.00; Dimes 
$1,000.00 Catalogue lOc. Federal Coin 
Exchange, 3-PS, Columbus 15, Ohio. 
COMMEMORATIVE $~2-8tone-Motmtain, 

Long-Island, Texas, Ky., Columbian. 
$1.50 ea. Illustrated Catalog, lOc. Nor
man Shultz, Salt Lake 9, Utah. 
GERMAN 101000 Mark bill, price list and 

three Foreign coins all for 20c. Ralph 
Hirschberg, 23 Waverly Ave., Oceanside, 
N. Y. 
COMPLETE Catalogue of all U. s. coins 

%c to $1.00. 75 Illustrations. 3500 Quo
tations. Price lOc. James Randall, 341 
South Dearborn. Chicago 4. 
TWELVE '\ll.ooden nickels $1.00. 25 different 

Indian cents $1.10. Buying List 3c. Large 
retail catalogue lOc. Bebee Coin Co., 1180 
E. 63rd, Chicago, · 
10 INDIAN Head cents, different dates, 

also pricelists, 35c. Schultz, 1053% Rich· 
wood. Cincinnati. Ohio. 
30 DIFFERENT Foreign coins $1. 100 dif

ferent $4. Free list. Delmonte, 725 
West 172, New York 32. 
WE purchase all Indianhead pennies. Com

plete catalogue lOc. Waltman, 398 Broad· 
way, New York. 

RAZOR BLADES, SHAVERS 
"CUT Own" Hair outfit 75c, three ·$2.00, 

Notchproof. Mitchell's, Aurora, Illinois. 

RUBBER STAMPS 
3 LINE stamp JOe: cushioned, indexed, 35c. 

Signatures $1.50. Printrite, Wauwatosa, 
Wis. 
ONE line 15c, 2 lines 25c, 3 lines 35c. EX• 

cello, Box 500, Shreveport, Louisiana. 
QUALITY, 3 lines 45c, Signatures $1.95, 

Federich Mfg. , East Pittsburgh, Pa. 

SCIENTI.InC SUPPLIES 
WE offer a complete line of supplies for 

the amateur telescope makers. All grades 
of abrasives, "Broken-in' • rouge, pitch, op
tical disks, templates. We look forward to 
helping you with your problems. Don't hes
itate to write. Optical Experimental. 367 
Vernon Avenue, Brooklyn, New York. 
ILLUSTRATED charts. Radium. Prisms. 

Books. Research Dept ., 3915 Twenty 
Fourth St., San Francisco. 

SONGWRITERS 
SONGWRITERS! B. M, I. Publisher with 

established Radio Program seeks new 
songs. • oems! What have you? Profession
al's sincere examination Free! High fidelity 
recordings made. Transradio Music, Inc •. 
1650-P Broadway. New York. 
SONGWRITERS: Melodies supplied with-

out charge by well known Hollywood 
Composers. Manuscript lead sheets and 
records furnished. Cinema Son~ Company, 
Box 670B-8, Beverly HUls, Cahfornia. 
SONG-WRITERS send $1.00 for four latest 

song hi ts and ihformation on how to 
publish and market your song. Puritan 
Publishing Co., 343 s. Dearborn St., Chi· 
cago 4. 
SONGWRITERs-send Poem For Immedi

ate Examination and Free Rhyming 
Dictionary, Richard Brothers. 46 Woods 
Building, Chicago. · 
POEMS Wanted for Musical Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston. 
SONG Poems Wanted: Write for Free In

structive Booklet, Outlining Opportuni
ties. United Music Corporation, Dept . 26, 
Salem, Indiana. 
SONG poems wanted- Write for free book

let, instructions. Song Service, 331-J 
West 46th. New York. 
SONGWRITERS! Outstanding songwrit

ing service'- Roscoe Barnhart, 1320 48th, 
Des Moines, ~owa. 
GOT words for a song? I'll write music! 

Ahlstrand, Kettle River, Minn. 
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SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 

1 125 ALL dlffel'ent u. S. $1.00. Old, new 
issues-Comms.-Postage-Dues-Famous 

Americans- Airmails. etc. Good condition. 
Lightly cancelled. Guaranteed to please 
Try our foreign packets lOc each. · 3 for 
25c. 14 packets $1.00. All different. Bar
gain. Approvals sent on request. Armour 
Stamp Co.. St. Albans, N. Y. 

BOWS-Arrows for Recreation-Hunting-
Fishing. Beautiful Archery instruction 

book. 90 pages, 50 illustrations, only 50c. 
Illustrated catalogue Free. Archery Sales
Service. 617 South State, Chicago. 
USED Guns , Binoculars, bought, traded, 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 
Fifth Ave., New York. N. Y. 
CAPTAIN Harrison's Fishing Guide. Com

plete Fresh And Salt Water Information. 
Just Out, 25c. Sport Fisherman, 670 East 
42, Brooklyn, New York. 
ARCHERY Equipment: Catalogue Free. 

Mid-West Archery, 2209-D East 75th, 
Chicago 49. 
GUNB-Blued, Plated, Checked, Refin

ished. Nickeled guns Blued. Bluing Salts. 
Gunblu, 322 Plant, Tampa, Florida. 
SNOWSHOES: Immediate Delivery, relac

ing also. Send card for sizes available. 
Howe Fur Company, Coopers Mills. Maine. 
USED gun_s, bought, sold~, _exchanged. List 

stamp. nowe, Coopers Mills, Maine. 
SEND lOc for list 100 used guns. Fray

seths, Willmar, Minnesota. 

STA..'UP COLLECTING 

NOTICE-Readers answering ads offering 
Approvals receive a selection of stamps 

from which they may make purchases at 
prices indicated. Ten days are allowed for 
payment and return of undesired stamps. 
Otherwise approval applicants become sub
ject to Section 2350, Postal Laws & Regu
lations, 1932, providing penalties for ob
taining property by false pretense. 

1943 PASSES 1n Review! Breath-taking 
Events in our 139 different suggestive 

Values as: Allied African Victories, mag
nificent Free French; Reich Bombing, Ger
man Pictorials; Ukrainia's Recaptured 
Breadbasket, Russian Minta; Mussolini ' s 
Flight and Italy' s Capitulation, outstand
ing Airmail; Aleutian, Solomon, Gilbert 
Re-occupations, Pacific Issues; Under
ground work, French, Belgian, Czech, 
Dutch, Balkan and Scandinavian Pictori
als; Chiang's Victor1es

1 
typical Japanese: 

Hit ler's Eastern Defeats, spectacular So
viets; Big Four Conferences, Vivid Issues 
and even Russia's 1943 Enemy Dest ruction 
and CUba's Fifth Column Issues Catalogu
ing $3.06-to new approval applicants
only 10c! Intercity Co., Dept. Y. Port 
Washington, New York. 

WOW! $10.00 Worth of Fun for only lOci 
500 Foreign Stan;ps, unsorted and un

picked (mostly on bits of paper) just as re
ceived from the church missions and other 
sources. Africa, So. AmeJ;"ica, Aust ralia. 
Ch.ina, Philippines, Dutch Indies. and oth
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom-and 
YO!J might find something really valuable! 
Prtce only 10c to serious approval appli
cants! Money back tf not delighted. James
town Stamp Co., Dept. No. 5, Jamestown, 
New York. 

FIND Stamps Worth Fortunes I Six Big 
Items! "Queer Countries" Packet; Dji

bouti, Qwalior. etc. Packet scarce Russia, 1 
Catalog price 50c! Fine packet of 25 dif-

1 ferent British Colonies- Turks & Caicos 
Islands, Hyderabad, Jamaica, etc. United 
States $4.00 and $5.00 high values; Big 
"Far East" packet of 20 dUterent stamps 
from Dutch Indies, Siam, Philippines, etc. 
Illustrated 32 page booklet-tells where 
to look for, and sell. stamps worth up to 
$10,000 apiece! Everything for only 5c to 
approval service applicants II Mystic Stamp 
Company, Department 55-R, Camden, New 
York. 

FREE! The Stamp Finder! Send today for 
big new edition, fully mustrated. en- . 

abllng you instantly to identify all difficult •
1
· 

stamps! Also fine packet strange, fascinat· 
ing stamps from Bosnia-Herzegovina, Mo- · 
naco. Patiala, Cyprus, etc. , including maps, 
ships, animals and strange scenes. All free 
to approval applicants Inclosing Jc postage. 
Garcelon Stamp Co., Box 918, Calais, Maine. i 

'-'::-_;_;.....,.::=---:-
POSITIVELY Greatest Free Offer-Latest 

Scott's Intemational $5.00 Stamp Album 
-covering entire World, contains 36,000 
illustrated, descriptive spaces, Scott's 1944 
S tandard $5.00 Catalogues "Philately's 
Encyclopedia' '-absolutely Free to appli
cants for Foreign Approvals becoming cus
tomers. Plymouth, A-3, Bell, California. 
VATICAN City. Eritrea, Falkland Islands. 

Mauritius. Nyassaland. Selangor. Afri
can Airmail, Kenya-Tanganyika. South 
America, Asia, British Colonies. Many oth
ers, swell packet 5c to approval applicants 
onlY. Kenwood Stamp Co., 321-P Burchett, 
Glendale 3, California. 

FREE! Leeward Is.. Cayman Is., Turks 
and Caicos plus 60 different mint Geo. 

VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat
ham Stampco.. Springfield 50, Mass. 

EXTRAORDINARY Pictorial Collectton:-
Nigeria-Bermuda-Dutch Indies-Mar4 

tinique - Newfoundland - Phillipines -
Southern Rhodesia-Porto R!co- Wurttem· 
berg-Victoria-Wallis and Futuna--Bene
gal-Ceylon-Ivory Coast. Everything onl:v 
5c. Imperial Stamps, New York City 34. 
LIBERAL Offer To General Collectors $5 

Abyssinia (cat. $1.25) Giant Russian 
Semi-Postal. Afganistan Djibouti, Bolivia 
Triangle, Bahamas plus 50 Ditieren t. Every
thing lOo to Approval Applicants. Regent 
Stampco, 330 Flatbush Ave., Brooklyn 17 
New York. · 

WORLD'S Largest Diamond And Triangle 
S tamps, Free S tamp Magazine.t Stamps 

from Fighting Free French, 2;, stamps 
from 25 different United Nation Countries. 
Pictorials, Airmails. Big Bargain 5c witb 
approvals. Capital S tamps, Dept, 10. Little 
Rock, Ark. 
SMOKY 'Mountain commemorative sheet. 

largest U. S. stamp issued, and 33 U. s. 
including commemoratives, airmail reve
nues, etc. Catalogs 75c-To approval appli
cants for 5c. curhan Stamp Company. 
Dept. C, Gloucester, Mass. 
FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 
you prefer and I'll send their stamp,s, 
Milton Skinner, 345 East Ocean, Long 
Beach 2. Calif. 
127 DIFF'ERENT Stamps including Free 

Fighting French, Haiti, Jobore, Cochln, 
only lOc to approval applicants. Reich 
Stamp Co.. 4647 Kenmore. Chicago. 
Dept. SB. 
COMPLETE mint Commemorative Set from 

Manchukuo1 plus a ttractive Brunei Plc
torial-everytning just 3c to approval ap
plicants. Viking, 130 (P) Clinton St., 
Brooklyn, New York. 
SPECIAL-Airmails-21 different. includ-

ing Zeppelin, Triangles, Latin America, 
etc., 5c with approvals. Continental Stamp 
Co., Box 606, Dept. C, New Rochelle, New 
York. 
BRITISH Empire Collection! Burma, Cy-

prus. Gwalior, Sarawak_t Tasmania; Also 
50 other British. Only oc with Pictoi'lal 
and Commemorative Approvals. Lyman, 97 
Nassau, New York City. 
ACCUMULATORS of United States stamps, 

earn extra money by sending lOc for our 
l~lustrated buying lists. Wanted alllo for
eign stamps in quantity. Lonacre Hobby 
Co., 104 West 42nd, New York City. 
19TH Century U. S. Commems .. Civil War 

Revenues, Battleships, $5, $ll>etamps Free 
to U. S. Approval Applicants. Metropolitan 
Stamps, 198-G Broadway, New York. 
FREE-Your choice of any 10 stamps from 

our first U. S. Approval selection. Illus
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway, Dept, 54, N.Y.C. 
FREE! Complete "United States" stamp 

catalog with 1,000 illustrations! Send 3c 
for postage. Harris & Co., 99 Transit 
Bullding, Boston, Mass, 

Buy War Savlnfls IJonds and Stamps regularly. 53 
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SCIENCE 0~1/IORTIINITIES 

LATIN America 75 different Includes air
malls, pictorials. commems. Only lOc 

with approvals. "Crescent Stamps". Lon
don, Canada. 
PHILATOPIC Monthly Free-Forty pages 

- profusely illustrated. Includes S tamp 
Encyclopedia. Empire Stamp Company. 
Dept. PR, Toronto. Canada. 

TREMENDOUS Value ! Huge selection 
worldwide with approvals. Only lOc. 

Wri te tod ay, Carl H lavenka, R #2, Lock
port, New York. 
105 VARIETIES Including Russian Pic

torials, French Colonials, Dime. Ap
provals . Rex Stamp Company, 39 Black
stone, Bangor, Maine. 
55 DIFFERENT U. S. or Foreign Airmail, 

Commemorative, E tc. 3c. Approvals. 
Parkview Co., 4537 Parkview, St. Louis 10, 
Missouri. 
UNITED STATES approvals complete cov

erage fine qua.lity, attractive prices. 
Seminole Stamps, Box 436, Coconut Grove, 
Florida. 
FREE Outfit ! Album, stamps. hinges, 

gauge, detector, 5c! General foreign ap
provals sent. Manchester S tamp . Com
pany, Manchester, Conn. 
100 DIFFERENT including scarce airmail 

triangle, Jc to approval service appli
cants. Avalon Stamp Co., Dept. S, Spring
field 8, Mass. 
FREE 25 different U . S. commemoratives 

to anyone sending Jc postage. Benjamin 
Bren, Station A , Box 141, Manchester 
Con n. 
FREE-Canadian Sets, Royal Visit, George 

VI, George V. Coronation. Jubilee, oth
ers, to approval applicants. Ensign, Box 
118-P, So. Orange, N. J. 

UNITED STATES and Philippine Islands 
a pprovals large variety at America's low

est selling prices. Stamp Company, Albany 
3, New York. 
STAMP collections 500 different 89c. 1000 

different $1.89, 5000 different $25.00. 
Rall':;iOm, 1333 Pontiac, Ann Arbor. Michi
gan. 
MEXICo-25 Different Free ! Approval Ap

plicants Only! 3c Return Postage . Win
Rad. Box (S )32. Rugby Station, Brooklyn, 
New York. 
APPROVALS for less. Catalogued, Classified. 

References. John A. Kinnear Company, 
561 Empire Bldg., Seattle 4, Washington. 
MEXICO Census Commemorat ive Set. 

Free with approvals. P ladon Stamps. 
1717 -s. Idaho. Toledo. Ohio. 
BRITISH Colonies Packet, Only 3c to Ap

proval Applicants. Smith, 237- E 8th 
Avenue. Roselle. N. J. 

DEALER' S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queens berry, Baltimore. 

Maryland. 
FREE! 33 different with a pprovals. 

Knowles, Box 432, Baltimore 3. Mary
land. 
PICTORIAL Stamps For Young And Old. 

Fine Selections. Honest Values. Park 
City Stamp, 3S Olive, Bridgepot·t 5, Conn. 

15 PARAGUAY . -5c wit h approvals. Super 
Stamp Shop, 6 South Madison, Green

castle, Indiana. 

FREE- New Union South Africa war set to 
approval applicants. Charles Cleaveland. 

806 North Humphrey, Oak Park, Illinois. 

60 DIFFERENT United States , incl. Com
memoratives, lOc. Pr!celist free. Sei

denberg, Baroda, Michigan. --------
100 DIFFERENT Worldwide IOc Approvals 

65% Discount. Edgar Meitzen, Fayette
ville, T exas. 

1000 MIXED U. S .-Foreign 25c. Bargain 
Lists. Approvals. Rameco, Middleburgh, 

New York. 

6 VARIETIES New Free French Colonies 
7c. Approvals. Valentine, 10108-48, 

Corona. N. Y. 

25 DIFFERENT Canada free. S trelner, 
1020 East 61, Cleveland. Ohio. 

FREE! Pony Express set (facsimiles). Post
age 3c. Roberts, 401 Shearerbldg., Bay

city, Mich. 
FREE! Western Hemisphere Packet . Post

age 3c. Owens. 801 Welshbldg., Baycity, 
Mich. 
FREE!!! British Empire Packet. Postage 

3c. WUliams, 601 Archer bldg, Baycity, 
Mich. 
A $2,000 stamp plus 50 different, Jc with 

approvals. 0. Knopp, Box 1381, Bristol , 
Conn. 
ATTRACTIVE stamps on approval. Gro

man. 306 Ea.s~ Hamilton, Allentown, 
Pennsylvania.. 
55 DIFFERENT United States 5c with 

Approvals, Bookman, Box 145,.P, Ma ple
wood . N. J. 
FREE packet! Interesting pricellst. No 

approvals. Robert Hulet, 29 East 39th, 
New York. 
' 'UNITED STATES stamps only"-Better 

Approvals-Reasonable. Box 488A, Min
neapol!s. 
LIBERIA C-4-6, JOe with %, %, 1c ap

provals. Carroll's, 745C W. 45th. Los 
Angeles 37, California. 
FREE! Stamp wallet, sincere approval buy

ers. T h iese, 10526 Anzac, L~ .Angeles 2, 
California. 
"FOUR Star" Approvals ? Famous for thir

t y years. Nothing like them. Write today! 
Kessels, Tucson, Arizona. 
STOCK Book holds over 400 stamps 20c. 

6-$1.00. Nu-Way, 205 E. Broadway, New 
Yor k City. 
FREE Stamps. For particulars. Walter 

Hoenes, Dept . PSM, Cologne, New J er
sey. 
MISSION Mixtures-Foreign $1.00 Pound

u.s. 50c. S tamps; P.O. Box 64, Racine, 
Wisconsin. 
1,000 GRABBAGS 15c each. 8 d!fl'erent $1. 

Sandy, 630 Bingaman, Reading, Pa. 
SOLOMON Islands. Perak, etc. 3c with ap~ 

provals! Saxon, ·valley Stream, N. Y. 

166 U. S. Commemora.tives, Etc. 10c, 1000 
-25c. Kolona, Troy 2, Ohio. 

WORLDWIDE Mixture 650 stamps 25c. 
Garrow, 600 West 138th, New York Ci tY. 

1000 MIXED U. S . Old and New 25c, 2 lbs. 
$1.00. Weatherby, Troy 2, Ohio. 

DJIBOUTI New Issue Set 5c With Approv
a ls. Vargo Stamps, Racine, Wisconsin. 

100 STAMPS, Albums, Hinges, etc.- roc. 
Box 6618, Northeast, Kansas City, Mo. 

100 ALL Different U. S. 15c. Monjar. 1750 
Fairmount, Cincinnati, Ohio. · 

50 FREE. Pictorial, etc.1 stamp dictiona-ry, 
list . Bullard, Newcastle, Maine. 

TRY my lc Approvals. Chick., 712 High 
S t . , Bath, Maine. 

U.S. COMMEMORATIVE8-75 dUJerent, 
25c. Crystal Stamp Co., R acine, Wise. · 

% AND 1 cent Approvals. Emil, 761 Jeffer
son, St. Paul, Minn . 

TATTOOING SUP~LIES 
BIGGEST Money In Tattooing now! No ex

perience required, complete instructions 
with outfits, send for free literature. 
Tatooco, 651 South State, Chicago. 

TOBACCo-PIPES 
FREE T o P ipe Smokers-For a new pipe 

smoking thrill, write us your brand of 
tobacco and get Free package Mild, Tasty, 
Nature-Flavored "Green River". Pete Mo
berly, Box 964, Owensboro. Ky. 
CIGARS hand made1 mlld. Trial box 50, 

$3.00, plus 20c snipping cost. Many 
other brands. Literature f ree. Zibar, 
Roselle, New Jersey. 

-----------------------------------~--TREASURE FINDERS 
MT-SCOPE Metal Locator fully guaranted 

and unsurpassed in efficiency . Time pay
ment plan, trade-in and accessories. Free 
literature. Fisher Research Laboratory, 
Palo Alto, Calif. 

54 Buy War Savings Bonds and Stamps regulorly. 

BURIED Treasures and lost mines-=-over 
200 locations in United States. Learu 

where. Information free. Write Treasure 
Trove, Box 346- G , Springdale, Ark. 

TRAPPING 

FOXES, Nine In one day. Trap all fur
bearers. Particulars Free. Guaranteed. 

Write-Estabrook. Sherburne. Vermont. 
ELEVEN good Box Traps. Complete blue

prints JOe. Wee-Sho-You, Box 51, De
troit, Mich. 

WANTED-MISCELLANEOUS 

ESTABLISHED Manufacturer of Elect rical 
and Hardw~tte Products desires new items 

for Postwa r Manufacture. Patented articles 
preferred but not essential. State full . de
tails In ftut letter. Pekcu Company, 1227 
McDonald avenue. Brooklyn 30, New York. 

WANT .22 shorts or longs ammunition. Any 
amount. Will pay $130.00 per case (10,-

000 shells). Cash waiting. Distance no bar
rier. Peerless Vending Machine COmpany. 
Dept. PS, 220 West 42nd Street. New York. 
N.Y. Wisconsin 7-8610. 
CASH For Any Liquid Mold Making Rub-

ber You May Have, And Don't Use. Sell
Ing Out Dollar Novelties 25c. Bishop's, 
5708 West North Avenue, M.ilwaukee 8, 
Wisconsin. 
SECURITIEs-defaulted railroads1 cities, 

corporations, etc. Old or recent 'worth
less" issues. Send full description for offer. 
H. T. Webber, 415-F Walnut St., Danville, 
Illinois. 
MERCURY (Quicksilver) we pay $1.00 per 

pound. Western Metal Co., Blooming
ton, Illinois. 
MERCURY-Highest prices. Free contain

ers . Write Mercury Terminal, Norwood. 
Massachusetts. 
ACCORDION-any condition. Give de· 

scription, price. Chaton, 600 Blue Is
land, Chicago. 
ALL Kinds Coin Operated Machines. Aus

tin, 3234 Sterling, Alameda, Californ.ia. 

WATCHES 

WATCHES Wanted- Broken or usable-all 
kinds. even Ingersolls. Highest prices 

paid for jewelry, rings, spectacles, alarm 
clocks, razors. cigarette lighters, gold teeth. 
etc. Cash mailed promptly. Lowe's. Hol
land Bldg .. St. Louts 1, Mo. 

WELDING, SOLDERING 

SUPER Welder-For Home, Farm, Factory. 
Makes even beginner an expert. Scien

tifically constructed. Fully equipped with 
carbons, rods, ftutes, mask. Complete di
rections. Operates on 110 Vol ts, AC or 
DC. No special wiring needed. Guaranteed. 
$18.45. Save 2% . send check with order. 
Super Welder Manufacturing Co., Dept. B, 
23 East 20 S t., New York 3, N . . Y. 

NEW model electric welder 110 volt AC-DO; 
will weld all metals; easy to use; full di

rections. Complete with power unit, ftame 
and metallic arc a ttachmentsl carbons, 
1luxes, rods, mask; all for $19.9o--Used by 
the Navy. Magic Welder Mfg . Co., 195-SP 
Center St .. New York City. 
BUILD D.C. arcwelder without rewinding 

armature. Plans $1.00 each. 25 to 600 
amperes from Vehicle D.C. Motors, Light 
plant generators, Automobile starter-gen
erators. Welders Club, WB~3432, Chicago 
54. 
WELD cast or sheet aluminum easily with-

out preheating. Formula and complete 
ins tructions dollar bill. Identlfy steels eas
ily save valuable materials. chart 25c. 
Keith, 313 S tate St., Mishawaka, Indiana. 
WELD, Cut, Braze with gasoline! New dis-

covery. Make your own torch. Instruc
t ions one American dollar. Matthews Mfg. 
Co., Calgary, canada.. 

BUILD Small, medium or large A.C. a rc
welder . Operate from power line. Plans 

$1.00 each. Welders Club, WB-3432, Chi
cago 54. 

SLIGHTLY used A.rc Welders. Recom
mended by R. E. A. Guaranteed. ForneY 

1 Mfg. Company, Ft. Collins. Colorado. 
• 
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"Gran'patv's jinin-U}J- sez you gotta fight skunks with skunks." 

8uy War Savings 8onds and Stamps regularly. 

GREAT RADIO SHOW 
STARRING 

RONALD COLMAN 
IN 

"EvEnYTHING ron 
!HE EoYs" 

Tvescloy Nighl .• , NBC Network 
Feotvring men and women ol the 

flght ing fronts 

. 
./ 

POPUL AR SCIENCE 

C.opynghred m< 'n..ll 



. . 
.. . . . ., 

l : ., . 

\ 

. ... . . . 

.. . 

. 
" "· . . . 
~~· 

OIIR 

-~· .. .. .. . .. .. . -.. 

. 
' ,;_· .. , 

Every alarm isn't a U-boat, 
but the lads who man these 
new watchdogs of the convoys 
aren't taking any chances. 

By HICKMAN POWELL 

and HAROLD KULICK 

Popular Science War-Front Reporting Team 

APRIL, 1944 
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BOB DENNISTON took his clothes off only 
to bathe, and once when he got himself 

well lathered up for a shower, the bell
clanging call to battle stations sent him 
racing to the flying bridge clad largely in 
soapsuds. I have seen him at 3 a.m.- his 
necktie neatly tied, of course- running 
around with one foot bare, because in the 
dark he had jumped into his roommate's 
outsize clodhoppers and lost one in the mad 
scramble up the ladders. Out of all the 
wakeful ship 's company, Lt. ( j .g.) R. P. 
Denniston was the one who seemed to get 
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SKIPPER of the DE, Lt. R. H. 
Stevens, USNR, at action post 
in middle of the flying bridge 

ANTI-SUB officer, Lt. Bob Dennis
ton manages the detection devices 
and depth charges when hunt starts 

OBSERVER aboard is Commander 
R. N. Norgaard, on his way to duty 
as commodore of a DE division 

• 

• 
• 

' 

I 
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ENGINEERING officer, Lt. 
Claude l. Corbus, is only reg
ular Navy man among officers 

NAVIGATOR and executive officer 
is Lt. Martin Victor. Before the war, 
he was with a New York law firm 

COMMUNICATIONS officer, En
sign Henry A. Huettner, is a former 
inspector for Labor Department 

almost as little sleep as the captain himself. 
As a mere j.g., Bob was outranked several 

times in the wardroom; but as the anti
submarine officer, at the ominous cry of 
"Bearing clear!" he was the works. The 
gadgets were his to handle; his was the ear 
delicately attuned to a faint detecting echo; 

' 
' ' 
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' 

- . 
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and, just in ca·se the alarm was real, from 
his station topside he picked the pattern of 
depth charges, and he gave the signal to 
roll the cans off the stern and let the K-guns 
go to port and starboard. A continuous 
alert, a tough, edgy job-but a real one. 

This was the maiden voyage of DE 675, 
one of the new destroyer escorts 
which have been turned out by 
mass production to increase con-

. . 

. 
' 

.. 

voy protection and perhaps to re
lieve some destroyers for bigger 
surface battles elsewhere. No one 
aboard had tasted blood yet; save 
the exec, who had a tin can shot 
out from under him in the South 
Pacific. But everyone was hot on 
the trail, and on the way home, I 
believe, they got their chance at 
a U-boat. 

The best contact we had on this 
trip-if indeed it was a sub and not 
a school of fish- came two-days be
fore we made our landfall. The de
stroyer on the left wing caught it 
first; then we picked up an even 

ONE STACK does the work of two, sav
ing deck space on the little DE. Though 
the ship has two boiler rooms, one funnel 
serves them both. Fumes from the forward 
room are carried by forced draft through 
an almost horizontal flue to the stack 

Copynghted matenal 
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SUPPLY officer, Ensign R. G. Cohen, 
sees to it that the DE crew has what 
it needs for both living and fighting 

SOUND-DETECTION hut is manned 
by Ensign David Acheson, peacetime 
specialist in 18th century literature 

GUNNERY officer, Ensign 
Charles A. Stecker, has a wel
come for foes in air, on sea 

SECOND IN COMMAND is Lt. B. 
A. Swenson. He hails from Houston, 
Tex., is an architect in civilian life 

CREW MEMBERS, boys from farms 
and shops and schools all over the 
country, find relaxation and socia
bility when off duty in the cramped 
quarters below. For many of them, 
this was the first real sea voyage 

stronger echo on the detector. 
"Check bearing!" came the 

cry from the sound hut. And 
an officer on the bridge, squint
ing through the pelorus along 
the precise compass bearing 
from which the echo came, cried: "Bear
ing clear!" 

Strangely enough, if he had said 4'Bear
ing foul," that would have been calming 
news. It would have meant that on the sur
face something was seen, presumably ex
plainable. "Bearing clear" meant that he 
saw only an expanse of blue water. Under 
the surface something was reflecting our 
sound beam, and it might not be a whale. 

The admiral commanding told us on the 
short-range radio to cut loose and track it 
down. In this convoy were big troop trans
ports and gasoline tankers. Running inter
ference were some destroyers and our DE. 

Dropping back on the scent, the DE be-

APRIL~ 1944 

gan cutting circles. This was her first 
chance to do her stuff. 

Bob Denniston was doing the conning. 
He had been late to lunch that day, but the 
messboys had saved him a chunk of steak. 
The ensigns had been waiting around for 
him t!b give them an afternoon lesson in 
trigonometry and other mathematics of sub 
detection. Bob had just cut and forked his 
first big bite of red, rare, prewar-quality 
beef, when the call came that he was wanted 
on the flying bridge. That boy was always 
being interrupted in something. He went fly
ing, but even before he got there the captain ' 
had clanged the bell for general quarters. 

Everybody was ( Continued on page 56F) 
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FLYING BRIDGE is nerve center of the ship 
in action. From this exposed perch, in all kinds 
of weather, officers direct the hunt for U-boats 

BOW of the DE has a flaring design that throws 
back the seas and keeps her from shipping too 
much water. Even so, there is plenty of flying spray, 
even on the exposed bridge , when waves run high 

GUNS guard the DE aga inst planes and surface 
craft. Forward armament, seen below, consists of 
three-inch guns and 20-mm. antiaircraft cannon 
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WHEELHOUSE. Gyrocompasses and other mo.dern 
navigating aids help the helmsman to hold his 
course. Convoy work calls for close co-ordination 
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GARBAGE ca n't go over the side, even to leeward, 
in the daytime. The telltale wake would give away 
the nearness of the convoy to eager enemy eyes. 
So refuse is kept aboard, on the fantail , until night 

PRACTICE firing keeps the antiaircraft gunners' 
hand in. Here the 20-millimeters on their "band
stands" are blazing away at imaginary enemy planes 

. . . . . 
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LOOKOUT has not been displaced by new detec~ 
tion devices. The man on watch must be vigilant, 
scanning the sea continuously through his binoculars 

SIGNAL FLAGS supplement radio for communica~ 
tion with other members of the convoy. Here the 
signalman is seen with the flag locker, ready to 
break out a flutt6ring message to a companion ship 

THREE-INCHERS would be equally effective in 
action against a surfaced U-boat and for warding 
off attack on the convoy by enemy surface craft 
........ ,. ,... .. ---· - . • ·--.. , ......... _,·:-;o· .. . .. . . .. 
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RADIO SHACK keeps the DE in constant contact 
with the commander of the convoy. When a sub~ 
marine is scented, every ship gets orders quickly 

..... - . . . . 
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MARLINSPIKE SEAMANSHIP fills in odd hours 
at sea. This seaman is reinforcing a wicker fender 
with a series of half hitches. The fender is used as 
a bumper when the DE comes alongside other ships 

FRIENDLY air patrols help protect the convoy 
throughout its crossing. Here a B-24 Liberator is 
winging past, keeping a lookout for lurking subs 
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DEPTH CHARGES lie on sloping racks on the fan
tail, ready to be dropped astern as the DE races 
over the spot where a submarine has been detected. 
"Ashcans" are dropped in patterns designed to make 
it almost impossible for the U-boat· to escape all 

LOADING ARBOR. K-guns that hurl depth charges 
abeam the ship are loaded by means of arbors, which 
are kept racked along the side of the deckhouse. Here 
the shank of an arbor is being inserted in the ' barrel of 
the K-gun. The curved plate is made to hold the "can" 

on the double now. To the three-inch guns 
at bow and stern, to the 20-mm. anti
aircraft around the bridge and along the 
sides of the ship, to the Chicago type
writer and the fire-control tower, to the 
torpedo tubes atop the deckhouse, to the 
depth-bomb racks on the fantail and the big 
K-guns which throw the bombs abeam the 
ship. Hatches battened down; fire crews be
low decks. Everybody in helmets. A rou
tine general quarters usually is a sleepy and 
exasperating chore before dawn ; but this 
might be real, and it was tense and eager. 

Our ship was making everybody 
proud of her, showing how maneuver
able she was. Her twin screws give her 
a tight turning circle. She is not so 
small as you would expect, 306 feet 
long, with 34-foot beam. She is bigger 
than the World War four-stackers but 
much lighter than new destroyers, which 
carry far heavier armament. Turbo
electric drive gives her flexibility and 
high speed. Slower than a destroyer, 
she is much faster than a corvette. She 
was chasing the echo now at good speed. 

Listening to echoes, sighting his bear
ings, and getting his depth-bomb pat
terns ready, Bob Denniston was very 
busy. Depth charges are not dropped 
singly, but scattered over a wide area 
to explode at various depths. Patterns 
are chosen for different purposes. 

Most of the techniques of anti-sub
marine warfare are things we simply 
don't discuss these days. But it seems 
safe to assume that the enemy knows 
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equipment exists which transmits a beam of 
vibrations through the water and picks up 
any echoes from it. Direction of the de
tected object may be determined from the 
direction of the beam; distance is indicated 
by the time it takes for the reflected vibra
tion to return. 

The vigilance of the escort vessel is con
tinuously symbolized by the steady '4poop, 
poop, poop, poop," of the sound impulses 
which monotonously rise from the sound hut 
below the bridge. 

The echoes Denniston was getting over 

LAND HOI A welcome sight to every man on board is 
the first landfall, which heralds the end of the long, 
dangerous voyage. In easy range for friendly patrol 
planes, the rest of the trip to port is smooth saHing 
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ATTACHING THE "CAN." From a rack at the side, 
the depth charge is rolled on tracks into position on 
the K-~un and chained to the curved plate on the ar
bor. Wheil the gun is fired, the arbor and depth charge 
are thrown into the air together and fall far to side 

the sound detector were increasingly vague. 
We never did get any good echoes from 

this contact, and soon we were getting none 
at all. We got the order to resume our 
place; and the crew secured from battle sta
tions. The convoy had zagged head-on into 
a heavy sea, and now we were plunging and 
pitching in a great way, as we speeded up 
to overtake the fast-moving ships. 

She was a good sea boat and not too wet, 
for her flaring bow threw back the seas and 
little blue water came over. But there was 
enough spray to make you know that it was 

LEITERS HOME are censored by the ship's officers 
as the voyage draws to an end. Details of convoy man
agement and facts about the number and nature of ves
sels escorted aJOe suppressed for reasons of security 

BOOM I Graceful, flowerlike plumes of spray rising 
from the water mark the spot where an "ashcan" 
has exploded, in this official U.S. Navy photograph. 
The tremendous concussion produced by the blast 
would crumple the plates of any sub within range 

going to be a tough spring on this flying 
bridge, where the submarine watches are 
stood. Especially for the skipper, who, ex
cept for occasional snatches of food and 
sleep, sat there continuously in a little perch 
a t the corner. 

The skipper, Lt. Robert H. Stevens, 
watched proudly as his ship bounded along, 
overtaking the pack. She had not got a 
U-boat, but if one was there, it had been 
kept down and the convoy was safe, which 
was the main thing. Stevens was an 
Annapolis man ( Contimte.d on page 2 12) 

IN PORT at last, the DE finds a berth in a yard 
of the United Kingdom, where she is hemmed in by 
destroyers and corvettes. Her men go ashore like 
old sea dogs for a taste of liberty in a foreign port 

r· • 

I . ,. 

, . 
• • 

• \ 
* I '\ 

. , 
.·· 
• ·-· ~ . . .. . . .. 

-, 
' .• . ·~ 



l 
WRIGHT 

CYClO NE 

I 
I 
I 
• • 
I 

I 
I 

TWO 'FIXED 
SO CAL. 

MACHINE GU NS 

• 

' .({· 

75-MM. 
CANNON 

RET~ACTED 
N OSE WHEEl 

<--~ ---

• 

• 

• 
BfNDIX 
TURRET 

RADIO 

PORT-S IDE 1,700-HP. 
WRIGHT CYCLONE 

AIR-COOLED RADIAl ENGINE 

-.. , 

• 

• 

( TJ.I[ 75 ""/"" AIP..C.P..41'1 CI>NHON ) 

• 

RETRACTED 
LANDING GEAR 

• 

r -, 
~ ... i , - , 
----1 I; 

I o I 

----.-'' ' ..,......~ ~--
1_ -'t 

a• t-~ UCOit. 
auX;J... ("-••-.o•.) ...... 

• • • How the 

world' s biggest aerial gun is mounted in the North American Mitchell B-25 

medium bomber (p .S.M., Feb. '44, p. 1 05) is shown in this drawing by 

G. H. Davis from the Illustrated London News. Mounted beside the pilot, 

with its muzzle protruding from the lower left of the new metal nose sec~ 

tion, the 75-millimeter cannon is loaded by a special crew member. Like 

the other fixed forward guns, it is aimed and fired by the pilot. 
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At their stations in the 
trainer fuselag e, bomber 
crew me mbers ore theoret
ically I 0,000 feet above 
the ground. By simulated 
stars, terrain, ond in
strument read ings, they 
carry out their mission 

.. 

FROM A SILO 
Even a 

in the 
veteran combat pilot gets 

Air Forces' magic carpet, 
a thril 

the 
of flying a mission . - ... 
Navigation Trainer.¢_~ .. •. 

""-

• 

• •• 
~ 

\ .. . 

By ROBERT L. SCOTT, Jr. 
Colonel, U. S. Army Air Forces 

HE other day, ·I took off in a four
engine ship, maneuvered to altitude. 
Crossing the Atlantic Ocean, Africa, 

the Arabian Sea, India, Burma, and China, I 
bombed Japan. After I saw my bombs blast 
Tokyo, I could have flown on over Kam
chatka, along the Aleutians to Alaska, then 
home to Florida. After all this, though, 
I climbed down the ladder from my ship and 
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found that I had made a landing in a silo. f-
No, it wasn't a dream. It actually hap- ':; 

pened- and I'll tell you how. ~ 
It began the other day, when I saw, for r: 

•• 
the first time, several peculiar-looking build- ~ 
ings which rise from Florida's flat, sandy 
ter.rain. They look just like theA familiar a 
grain silos of our breadbasket country of 
the Middle West, or the friendly .r€d ele
vators of Saskatchewan. They are about .. 
40 feet high-cylindrical and with hemi- : 
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spherical domes; you can see the domes ·~ 
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revolving. The whole thing looks like an obser vatory. Ac
tually, it is the School of Applied Tactics of the Army Air 
Forces- AAFSA T for short. 

The first time I saw these strange-looking houses, I thought 
we'd gone into the grain business, but when I strolled through 
the open door of one I found an air-conditioned classroom. 
The interior was light-sealed and, with the door closed, real 
darkness pushed in on me. When the lights were turned on, 
I saw the Celestial Navigation Trainer, a glorified Link 
Trainer, rising frc m a heavy concrete base. High above. 
supported by a tower on a revolving platform, was the 
fuselage of the "plane." 

This fuselage, I found later, was attached to the top of the 
column by a universal joint, which made possible the pitching 
and banking of simulated flight. Beneath the airplane was a 
screen, or terrain plate, which received the projected images 
representing any part of the earth's surface. I heard that 
those scenes appeared as if actually viewed from an airplane 
at 10,000 feet, but others CQUld be projected with any altitude 
desired. Images of clouds in any given density could be 
thrown upon the same screen. Drift from anticipated cross 
winds, or resultants of head winds or tail winds, could also 
be introduced. 

Above the ship, I saw the hemispherical dome, made of 
chicken wire and holding the lights representing the stars 
used for navigation. There were also the outlines of the 
constellations. This dome could be rotated and moved on 
machined rollers over the dome rail to simulate the passage 
of time or the change in longitude and latitude. The axis of 
the sphere, half of which was ·represented by the dome, fell 
within the fuselage of the trainer, and thus, by using his 
bubble sextant, the navigator could determine accurately 
the altitudes of the collimated "stars." 

In a lighted booth, under the ship, was an operator's desk . 
There I saw various switches and controls by which the at
tendant moved the dome and terrain plate. He also controlled 
the radio to introduce problems of actual flying ; he could 
even simulate two radio stations for obtaining bearings within 
the ship. An automatic recording gadget traced the flight path. 

The cockpit of the trainer was that of a four-engine bomber. 
I entered with my crew- pilot, copilot, navigator, bombar
dier, and radio operator- and we sat in our usual places for 
a combat mission. As we started the engines, there came 
the noise of real engines breaking into life, and I felt the 
steady vibrations. Every instrument was on the dashboard. 
Over the radio, the operator called, "All clear for take-off." "I 
checked the fuel gauges and noted that they a ctually func
tioned. I heard the operator call for the dome to be set for 
our flight, and he turned on the time and navigation switches. 
That set up a motion of the dome, corresponding exactly 
to the change in the heavens visible to an observer moving 
at the same speed and in the same direction as the simulated 
flight of the trainer. A motor began to turn the dome from 

. east to west at a rate equal to the change in longitude. This, 
of course, depended on the east-west course and the ground 
speed. At the same time, the latitude drive moved the dome 
up or down at a rate equal to the change in latitude caused by 
the north-south course of the ship. Automatically, the dome 
gear box compensated for the apparent motion, east or west, 
of the stars. 

Taking off in the silo, I had every sensation of flight, and 
as I looked at the lighted projection in front of the wind
shield, I saw the trees rushing back toward us and I al
most ducked as they went by, close (Continued on page 198) 
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1 Ventila t o r 
daylight. 

2 lights in dome repre
sent navigating stars. 

3 Heavy, curved steel 
rail supports dome. 

4 Gear box moves ox_k, 
motor rotates doqte. 

• 
5 Motor winch and cable 

move dome along rail. 

6 Weight counterbal
ances load of dome. 

7 Projector throws image 
of terrain on screen. 

8 T erroin plate recel¥es 
projected i"'lage. 

9 Fuselage mounted on 
universal joint. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Pilot uses standard 
instruments, controls. 

Navigator tokes bear• 
ings from "stars." 

Rad io ma n sends and 
• rece•ves messages. 

Copilot or other 
crew member. 

Bombardier uses 
sight. Hits are shown. 

Smoke blower pro
duces cloud effects. 

Turntable revolves as 
pilot uses rudder. 

Bellows t ip fusela ge 
for d ive or climb. 

Bellows bank fuselage 
as ailerons are used. 

O perator rules sky, 
earth, a nd rad io. 

20 C rew enters fuselage 
via loading bridge. 
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FOXHOLE DIGGER. Three tools are com
bined in the Army's new modified M-1 
shovel, seen in the right hand of t he soldier 
in the picture below. BElsides doing t he work 
of t he old-style intrenching tool, w ith which 
it is compared here, it has featur es w hich 
fit it for service as an ax and a pickax. In 
addition t o its versatility, t he new shovel 
boasts a grip of impr oved design which fits 
the hand better than that of the old model, 
w ith less tendency to produce blisters. The 
pickax point is a godsend to men caught on 
clayey or stony groun d when the dive bomb
ers a nd fire f rom enemy guns star t making 
things too hot for them. 
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CUSTOM-TAILORING planes 
to fit different kinds of service 
is the job of modification 
plants. Engineers find that it 
speeds production to make 
necessary changes at these de
pots, rather than to disturb 
regular production lines. This 
Douglas A-20 Havoc attack 
bomber is being fitted for long
range missions with a navi
gator's astral dome in a tem
porar y mount. The regular 
hatch will be stowed away in 
the bomb-bay loading platform 
of the plane for possible later 
use in reconversion. 

LIFESAVERS for Liberty ships, 
crash panels held in place by light 
br ads can easily be kicked loose to 
prevent men from being trapped 
behind j ammed doors during an 
emer gency at sea. The officer is 
demonstrating an escape. 
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BATTLE DRESS REHEARSALS are the high 
point of Army training programs, preparing 
men for action by putting them through the 
motions of actual combat until doing the 
right thing becomes second nature. To 
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SUBMARINE SMOKING is theoreti
cally enjoyable with the "peri pipe," 
Hollywood's suggestion for people 
who aren't happy unless they have a 
pipe clamped between their teeth. 
Motion-picture actors in the cast of 
the musical comedy "Mr. Co-Ed" 
turned inventors to enable director 
George Sidney, an inveterate pipe 
smoker, to get into the swim in com
fort. The seagoing briar's 18-inch 
stem keeps the bowl well out of 
water even when Sidney-shown re
hearsing the swimming star, Esther 
Williams-has to duck below the 
surface to do his directing. 
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make doubly sure the "enemy" is wiped out, 
other soldiers will heave live hand grenades 
into the pillbox being attacked in this U. S. 
Signal Corps picture of maneuvers at Camp 
Carson, Colo. Man at left is umpire. 

MODELS SAVE TIME and materials 
at Wright Field, Dayton, Ohio. Engi
neers use them to help get the "bugs" 
out of new airplane maintenance and 
repair equipment before constructing 
full-size versions. Relationships that 
are difficult to visualize on the draft
ing board show up quickly on the 
carefully built, 1/ 30-actual-size repli
cas. A new engine shelter and ladder 
are being tested on the model B-25 at 
left. The jeep directly below t~e nose 
of the plane is towing a field gas tank, 
while a trailer truck maneuvers in,to 
position on the opposite side. 
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By 
JOHN fTEX) 

O'REILLY 

• 
In his 16 months as a 
war correspondent for the 
New York Herald Trib
une, Tex O'Reilly was 
in Africa with the Fight
ing French before the 
Yanks came. He went 
ashore in several beach 
landings, including Saler
no. In this story he tells 
how the newsmen live and 
work in the battle zones. 

walk in like we owned the place. 
After all, possession of the town 
was something for the opposing 
armies to decide. 

"Let's go down to that next bend 
in the road, anyway," said Bill 
Stoneman of the Chicago Daily 
News. 

Availing ourselves of the cover 
provided by a roadside hedge, we 
walked down to the next bend. 
There was a fascination about that 
crumbled town ahead of us. Every
thing was quiet in that expanse 
of country between the retreating 
army and the advancing one. Al
most too quiet, we thought at times, 
with nothing stirring except a 
couple of horses and an ox grazing 
in the shell-pitted fields. 

After we made several more 

THE enemy threat to the Salerno beach
head had been broken. The Fifth Army 

was beginning to push the Germans slowly 
back into the mountains. German troops 
literally had been blasted from Battipaglia 
by a concentrated bombardment from the 

furtive advances, two American 
officers came along in a jeep. They had lost 
their way and were considerably astonished 
to learn they were in no man's land. We 
greeted them cheerfully and said, "You 

air, from the warships offshore, and from 
land artillery batteries. American troops 
were advancing cautiously on the town of 
Eboli. 

With three other correspondents, I sat in 
the shade of a tree beside the white, dusty 
road leading to the town. We were in a 
curious predicament. Having passed the 
most forward American infantry patrol, we 
were sitting there in that strangely still area 
between two armies. A captain had told 
us that an armored patrol would be along 
soon and that we could follow it into the 
town. We poked along, but the patrol had 
not materialized. Finally we had left our 
jeep and started to walk. 

Now we were discussing what to do about 
it. We were itching to get into Eboli and get 

--~. 

... -._ .... 
' 

.. .. ~., .,.., .... :~r::'l· 

the story, but it didn't seem right just to t:;• .. -· 

All a combat correspondent has 
to worry about is ducking the 
bullets, "scrounging'' food- · 

• 

and getting his stories out. 
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LANDING with an invasion force, a correspondent 
crosses the beach with his precious typewriter. A 
pack contains emergency rations, other necessities 

POPULAR SCIENCE 
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AN AMPHIBIOUS RADIO STATION, built onto an Army "duck" truck, went ashore at Salerno to 
flash the first stories of the landing. The Nazis scented a secret weapon and turned their 88's on it 

represent the Army. You go ahead in the 
jeep and take the town, and we'll walk in 
behind you. There still might be some 
snipers in there." 

They didn't seem to want the town very 
much, at least not for their very own. After 
another lengthy discussion they decided to 
leave their jeep too, and the six of us walked 
into Eboli. It was a ·scene of desertion and 
devastation. Bombing and artillery shelling 
had left few buildings untouched. We 
minced pur way through piles of wreckage 
and around shell holes. The only living 
things we saw for a time were a pair of 
oxen gorging themselves on a mountain of 
grain from a wrecked granary and a dog 
lying in the doorway of a home that had no 
rear walls. Finally we met three Italians 
who had just come back jnto town and who 
told us that the last of the Germans had 
cleared out at 6 a.m. 

It was now almost noon, and we started 
back. On the way, we met the first patrols 
of American infantrymen coming in. They 
were a bit startled on seeing us, but we 
had no time for talk. We had to make a 

APRIL, 1944 

dash for advance press headquarters with 
our stories on the fall of Eboli. Soon the 
four of us, including Stoneman and Mark 
Watson of the Baltimm·e Sun and Dave 
Golding of Stars and Stripes, were back in 
our j eep, streaking down the white, dusty 
road. 

This incident is typical of the work of a 
war correspondent covering the front, ex
cept that he seldom finds himself in the 
sappy position of being out in front of his 
own lines. The usual procedure is to enter 
a town with, or just behind, the first troops 
or armored patrols. This time the four of 
us forgot that too much curiosity can have 
the same effect on a war correspondent that 
it had on the cat. 

American war correspondents are paid 
by the publications they represent but are 
attached to the Army with the privileges of 
officers. They wear officers' uniforms, but 
with the insignia of the correspondent. This 
varies in different war theaters, although 
it usually is a shoulder tab with the in
scription "U.S. War Correspondent." 

In the field they live and eat with the 
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BILL STONEMAN, of the Chicago Doily News, 
shared some of Tex's adventures in Italy. He is 
seen here in the uniform he wore in France in 1939 

units they are visiting, or \\·ork out of an 
advanced press headquarters. The latter 
may be a requisitioned building or in tents if 
no building is available. At this forward 
Public Relations office there is an Army 
mess and jeeps \\"ith soldier drivers for 
transportation in the battle area. This is 
the initial transmission point for press copy. 

There are two things that '\'\'Orry a war 
correspondent most. One is that he might 
be ~n the receiving end of a bullet or shell 
and the other is transmission of his copy. 
Army officials are convinced that the latter 
comes first, judging from the continual sand 
that correspondents raise about it; the best 
story in the world is useless unless it can 
be sent out. 

The Allied forces proYide facilities for 
transmitting copy from the front. Press 
censors travel right with advance Public Re
lations headquarters to censor copy in the 
field. A typical example of the channels 
through which press copy goes before it 
reaches the home newspapers occurred when 
this correspondent. along \\'ith the others, 
went into Naples behind the first British 
armored patrols. 

Correspondents wrote their stories sitting 
in jeeps, with their typewriters on their laps, 
or perched on a flat stone from a wrecked 
building. By appointment they met a motor
cycle dispatch rider who took their copy to 
advanced press headquarters. There it was 
censored, and a record was kept of all 
arriving copy. Short stories were sent out 
by a radio unit provided by the Army. These 
were received at a base headquarters, which 
relayed them to commercial cableheads 
which sent them on to America. Longer 
eyewitness stories \vere carried by couriers 
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to an Italian airfield, \Vhere a courier plane 
flew them to the c a bleheads. 

The m ost trying times, as far as trans
mission is concerned, come during an in
vasion. It is then that the war correspondent 
may be found in his most worrisome mood. 
He has a great story that he wants to get 
out, and he becomes harder to live with 
every hour he has to wait. But transmission 
technique bas been improving with each in
vasion, and at Salerno a few stories actually 
were gotten out on the same day that the 
troops stormed the beaches. 

This was accomplished by bringing a com
plete radio station ashore with the invasion 
troops. The station was built onto one of 
the big amphibious trucks called "ducks." 
An olive-drab house was built over the duc·k 
with the station inside. It made a strange 
sight as it was lowered over the side of a 
ship and came wallowing toward the shore. 

Germans operating their 88's in the hills 
back of the beach must have thought it was 
some sort of an American secret weapon, 
for they started shelling it as soon as it 
neared the shore. It got so hot that the 
seagoing radio station had to pull back out 
of range and v•ait until some of the 88's 
had been silenced. 

Then it made a dash for the shore and 
heaved up dripping out of the sea. Switch
ing from propeller to land gear, it rolled 
ponderously inland. On the way to its 
destination it ran into a battle where Ameri
can 105's were fighting it out with German 
tanks. Pieces of shrapnel went through the 
housing, but the duck sped to safety. It . 
was set up in a \\"ell-camouflaged spot, and 
that night a number of stories were flashed 
to the outside world from the thick of the 
battle. 

In an invasion, a correspondent crosses 
the beach carrying a pack containing emer
gency rations and a few other necessities. 
His only other equipment is his typewriter. 
He is not permitted to carry arms. On his 
person is a slip of paper indicating that he 
is a "simulated captain" in the U. S. Army. 
If he is captured, he is entitled to be treated 
as a prisoner of war with the rank of captai.n. 

Correspondents in the field sleep in all 
sorts of places. The writer has camped out 
in everything from a shallow slit trench in 
the rockv soil of the western desert to a v . 

palatial Italian villa with gilt furniture. In 
the latter there were no beds, so we just 
broke out our bedding rolls and slept on the 
floor amid antique furniture and ceiling
high mirrors. 

During the early days of the Salerno in
vasion, I found that a shallow hole beneath 
a tree in a fig orchard was a nice resting 
place. On rising in the morning, you could 
reach up and pluck a ripe fig for breakfast. 
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The only drawback was that 
one night a large, pulpy fig 
dropped from the tree and 
landed square in my face. I 
jumped up with a yell, think
ing I had won the Purple Heart 
while I slept. 

Another favorite sleeping 
place for correspondents dur
ing the first week of the Sa
lerno invasion was the yard of 
a church on top of a hill. From 
there it was possible to watch 
the fireworks of modem noc
turnal warfare. There were 
fewer mosquitoes up there, too. 

Houses with running water 
usually are few in the battle
front area. Bathing is done in 
streams or on beaches- or just 
is~'t done. Once in the western 

. J 
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desert with the Eighth Army, 
I went seven weeks without a 
real bath and never felt better 
in my life. 

"SCROUNGING" food from natives is a major activity of war 
correspondents. In North Africa, almost any wandering Arab 
could find a few not-too-strong eggs in his voluminous clothing 

Large newspapers often have 
two correspondents covering a war theater. 
One covers at the front, the other at head
quarters. After a few weeks they change 
places. This gives the man who has been at 
the front a chance to rest up and get better 
food, and also relieves the other from the 
mental strain of coping with the turmoil of 
a big army headquarters. 

One great activity of the war corre
spondent is "scrounging," which means go
ing out and trading among the natives for 
food and drink to augment your Army ra
tions. In . the Sahara with the Fighting 
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French before the occupation of North 
Africa, I scrounged for camel's milk and 
ostrich eggs. The eggs were a little strong, 
but not bad. I guess the milk was all right, 
but I couldn't help thinking about the 
factory. In the western desert there were 
few wandering Arabs who didn't have a 
hen's egg or two secreted in their volumi
nous clothing. In Italy it was usually possible 
to find some old Italian who had worked in 
America and who, for a few chocolate bars 
or other articles, would get his wife to fix up 
a meal of spaghetti with wine and cheese. 

• 

Considerable diligence is ap
plied to this scrounging be
cause Army food, although 
heavy with vitamins, has a 
tendency to become monoto
nous. On the morning after the 
Eighth Army went into Tripoli, 
I sat with several other corre
spondents in the main dining 
room of the Grand Hotel and 
ate a sumptuous breakfast off 
a silver table service. The 
whole menu we had brought 
with us, because the hotel was 
practically devoid of food. 
Fried eggs had been bought 
from Arabs, soluble coffee had 
been saved from Army rations. 
With crackers and baked beans, 
we were the envy of all there. 

JEEPS with soldier drivers provide 
transportation in battle areas. A 
reporter may write a story in the 
quarter--ton- preferably stationary 
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Newly designed airscrews undergo 
grueling tests at Wright Field, 

where delicate instruments show 
how they will withstand strains 
encountered in actual flying. 

Drawings by STEWART ROUSE 

H OW will a propeller blade of new de
sign behave when it whirls at full 

speed through the air? Tiny oblong strips 
of carbon, attached along its length, help 
answer the important military question in 
the great propeller-testing laboratory of the 
Army Air Forces at Wright Field, Dayton, 
Ohio. The laboratory has been designed and 
built by, and is operated under direct charge 
of, D. Adam Dickey, a civilian electrical 
engineer, who has been cited for exceptional 
performance by the Secretary of War. 

Spun by electric .motors ranging in speed 
up to 4,300 r.p.m. and in power up to 10,000 
horsepower, propellers as large as 16 feet 
or more in overall diameter give up their 
secrets. Bending and twisting, the blades 
impart their strains to the telltale thin 
carbon strips. And these, in turn, "telephone" 
their report in the form of fluctuating elec
tric -current, just as do the carbon granules 
in a telephone transmitter. The pulses cor-

respond to changes in the electrical re
sistance of the carbon, according to the 
degree of pressure upon it. On the propeller 
blade, individual wire circuits lead from each 
carbon strip down along the blade base and 
hub to a fixed collector known from its 
shape as a "pineapple." 

Much as sound traces are imprinted upon 
motion pictures, current channels from the 
collector simultaneously trace 12 parallel 
lines on 35-mm. movie film. Upon develop
ment, each vibration record is seen to be 
an irregular wavy trace. Like the sound 
trace of a symphony orchestra, it combines 
many different vibrations. These may come 
from tbe blade itself, its mounting, or its 
gearing, and may include harmonic tones
such as those heard from a musical·instru
ment in addition to its fundamental pitch. 
If gasoline engines are substituted for -elec
tric power, vibrations from cylinder ex
plosions also enter into the record. 

To unscramble this medley, the test film is 
"played back" in a sound-analyzing room. 
For audience, it has no human ears. In
stead, a photoelectric-cell pickup silently 
transmits impulses to an electrical analyzer, 
a marvel of science believed to have no 
counterpart in the world. Here the complex 
vibration is broken down into its com
ponents. Not only may an observer view 
the results in glowing lines on the windows 
of cathode-ray tubes, but a permanent 

) 

INGENIOUS DEVICES FERRET OUT VIBRATIONS IN 

CARBON BLOCKS, cemented at various points 
on the blades, are constantly twist~d and bent by 
the blades' vibrations. Resulting changes in the elec
trical resistance of the blocks ore recorded on a 
35-mm. movie film, such as is shown at lower right 

TEST-RIG OR 
AIRPLANE
ENGINE SHAFT 

~VARYING 
RESISTANCE O:_F --
CARBONS DUE 
BLADE VIBRATION 
CAUSES 
FLUCTUATING 
CURRENTS 
WHICH GOTO 
SLIP RINGS 

BLADE 
STATION 
MARKS 

WIRES AND CARBON 
BLOCKS CEMENTED ON 
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SO IT 

CANNOT 
TURN 

11 UNSCRAMBLED11 
by the analyzer at right, two 

of the film's 12 traces are shown recorded on sensi
tized paper. Top line ( 13th line on film) is time 
track. To the practiced eye, wavy lines show where 
vibrations are occurring in the blade and mounting 
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HOW WHIRLING BLADES ARE GIVEN THE RAIN TEST 
To test the resistance of a propeller's blades to 
rain, a spray of water is played for 70 minutes 
on a propeller mounted on a test rig and whirling 

record also is made upon sensitized paper. 
Thus the vibrations most important to re
duce are traced to their source and corrected. 

Safe in a tunnel roofed with steel !-beams 
and heavy timbers, another observer watches 

at approximately 1,700 r.p.m. The photograph at up
per left shows how even the smallest drops of water 
can chew away the metal at a blade's leading edge 

the propeller during the test, usmg a transit 
as a periscope to sight through a slit in his 
protective covering. Many a pilot would be 
surprised, if not alarmed, to see blades that 
he thought were rigid become flexible and 

bend from their standstill 
THE BLADE AND ITS MOUNTING position. Actually this is per

fectly normal. To find just 
how much a propeller can 
stand, it may be tested to 
destruction, by running it at 
much higher speed and load 
than will ever be needed in 
service. Since flying pieces 
are thrown off in the plane of 
the circular path of the pro
peller, the safety walls may 
be of very moderate width. 
Once the breaking point is 
found, engineers assure the 
pilot a generous margin of 
safety. 

ELECTRICAL ANALYZER. A photoelectric-cell pickup trans
mits the film's impulses to the analyzer shown below, where the 
film's 12 traces, each of which is a composite of many vibrations, 
are broken down into their components. Resulh a re viewed in win
dows of cathode-ray tubes, and recorded on sensitized paper (left) 
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Behavior of a propeller in 
rain, which nicks its leading 
edges, and in icing weather, 
which alters its curvature, 
shows up in special tests. 

How much pull or push a 
propeller exerts - engineers 
call it thrust- naturally is a 
paramount consideration. 
While electric meters meas
ure the power delivered to the 
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EXPENDABILITY is the key
note of these bonded plywood 
auxiliary fuel tanks for Uncle 
Sam's :fighting aircraft. Like 
other droppable tanks, they 
greatly extend the range of 
our fighters, enabling planes 
to reach the point of contact with the enemy 
with their regular tanks full. When the 
auxiliary containers are dropped, the ships 
go into combat without any extra weight or 
drag to reduce their speed. The tanks il
lustrated are made by the Duramold process 
by the Fairchild Engine and Airplane Cor
poration in New York. Selected plywood is 
bonded with phenol formaldehyde resins and 
"cooked" electronically by the radiothermic 
process (P.S.M., May '43, p. 56), which fuses 
it into a solid material. It is estimated 
that the use of these light plywood tanks 
enables a plane to carry either an extra 
crew member or his weight equivalent in 
gasoline and explosives. 

FASTER AND FARTHER describes the per
formance of the Curtiss-Wright Helldivers 
which are hammering away at the Japs in 
the South Pacific. Latest of the famed series 
is the SB2C-1, which owes its success to the 
incorporation in its design of all the im
provements for dive-bombing 
that have been a chieved since 
the war began. A high-output 
Wright Cyclone engine powers 
this low-midwing monoplane, 
which is equipped with a three
bladed Curtiss electric full
feathering propeller. The Hell
diver carries a heavier bomb 
load with longer range and high
er speed than any other plane 
of its type. Since its first ap
pearance in 1942, there have 
been more than 880 major de
sign changes that have kept it 
ahead of all other dive-bomber 
types. A version used by the 
Army is designated A-25. The 
Helldiver takes its name from 
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The plywood ·auxiliary fuel tank at 
the left is designed for the Navy's 
F4U Corsair carrier fighter. Below, 
it is opened to show the half shells 
and center bulkhead. Lower photo is 
a huge tank that fastens snugly to 

j the belly of an A-20 attack bomber 

• 

the first dive · bomber, the Curtiss F8C bi
plane used by the U. S. Navy in evolving 
this new form of attack between 1927 and 
1930. In the photograph below, a Helldiver 
is shown with its wings folded back as they 
would be on the deck of a carrier. 
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LONGEST RANGE and heaviest bomb load 
of any naval plane in combat service mark 
the U. S. Navy's Boeing Sea Ranger. The 
mammoth flying boat owes its phenomenally 
long range to its wing construction, which 
employs sheet-metal fabrication to incorpo-

rate six giant integral fuel tanks. Many 
heavily armed turrets make the plane self
protecting except against unusually heavy 
odds. Beaching gear that slips key-fashion 
into the hull enables the craft to be beached 
easily for repairs. 

FORMATION LIGHTS designed by 
the Grimes Manufacturing Co., Ur
bana, Ohio, help our bombers to "fol
low the leader" and keep formation 
on night missions. Set into a plane's 
wing near the trailing edge, the 
flush-type fixture shown below has a 
prismatic lens that directs the beam 
to the rear. 

APRIL) 1944-

"PINWHEEL" TIRES that spin in the slip stream 
as a plane comes in for a landing mean longer tire 
life and smoother landings. Rubber-and-fabric 
fins attached to the side walls open to catch the 
wind and start the wheel turning, then close in the 
upper part of the revolution. By getting the wheels 
up nearly to the landing speed of the plane, this 
plan eliminates the burning and scuffing that re
sult when tires are jerked from a standstill to 
high speed in a few seconds. The B. F. Goodrich 
Company developed the self-starting tires, one of 
which is seen in the photograph above. 
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A $1 ,000,000,000 armada of 

thousands of landing craft, 

ranging from rubber boats 

to transocean tank carriers, 

forms the flotillas of victory. 

By 

ARTHUR GRAHAME 

THE building for our Navy in less than 
two years of a billion -dollar armada of 

over 25,000 landing craft of unprecedented 
design, ranging from 16-foot rubber boats 
to 4,000-ton ocean-crossing tank carriers, 
ranks high among all-time naval construc
tion achievements. During the same period, 
additional thousands of these highly special
ized ships and smaller craft were produced 
in America for our British allies. Today 
they are being turned out even faster by 
shipyards and boat-building and industrial 
plants in 27 states, and a considerable por
tion of the five billions recently appropriated 
by Congress for naval auxiliaries will be 
spent for them. 

These 11invasion boats" are our go-getters 
of victory. They have made possible our 
successful landings in North Africa, Sicily, 
and Italy and on numerous Pacific islands. 
They are a vital factor in the United Na
t ions' military plans for the near future. 
Used in conjunction with our sea and air 
power, they provide the means of landing 
troops and their mechanized equipment 
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In the cold light of dawn, LSrs 
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quickly on enemy-defended beaches- the 
initial and most hazardous operation of the 
large-scale invasions which will enable our 
armies to end the war the right way by 
beating the Nazis a nd the J aps on their 
home grounds. 

The history of amphibious warfare is as 
long as the history of specialized landing 
craft is short. Over · three centuries ago, 
England's Sir Francis Drake was a master 
of commando fighting. Army and Navy 
officers now planning seaborne invasion 
study the capture of Quebec by Wolfe and 
Saunders in 1759 as a classic example of the 
proper blending of sea and land power in 
what then were known as 11Conjunct ex
peditions"-what we now call combined 
operations. But Drake and Wolfe, and the 
many leaders of amphibious enterprises who 
came between them, had to be content to 
ferry their land fighters from ship to shore 
in their ships' boats, sometimes supple
mented by local small cr aft they were able 
to capture, commandeer, or hire. Some of 
their la ndings were bloody failures because 
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quick reinforcement of the troops first 
ashore was made impossible by the slowness 
of the boats and by the small numbers of 
soldiers the boats could carry. If piers 
weren't available and they usually weren't 
-they had to be built under fire before any 
but the lightest of field guns could be got 
ashore. 

Napoleon was the originator of specialized 
invasion craft. In 1804, in preparation for 
the conquest of England, he built hundreds 
of shallow-draft rowing and sailing boats 
and barges designed for the sole purpose of 
carrying his army from Boulogne across 26 
miles of salt water and landing it on English 
beaches. Cornerstone of his plan was the 
bottling up of the English fleet in the 
Channel, while the landing was in progress, 
by the combined French and Spanish :fleets 
holding the Strait of Dover. But the British 
fleet maintained uninterrupted control of 
the sea, and Napoleon had to leave his in
vasion craft to rot on the Boulogne mud :flats. 

Leaders of amphibious expeditions went 
on putting their troops ashore in ships' 
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boats. That still was the accepted method 
of making opposed landings when we in
vaded Cuba in 1898, although by then the 
boats usually were towed by steam launches. 
Lack of suitable landing craft forced us to 
drop our cavalry and artillery horses over
board with the hope that they would be able 
to swim to shore, and the loss by drowning 
of seven percent of these essential animals 
set European general staffs to thinking 
about specialized landing boats. By 1913 
the Russians were using 40-foot collapsible 
steel barges capable of transporting either 
a heavy field gun or 200 soldiers, the British 
werP. experimenting with folding wooden 
boats which carried 50 men, and the Ger
mans were trying out both types. 

Early in World War No. 1 the British 
attempted to capture the Gallipoli Peninsula 
for the purpose of opening the Dardanelles. 
In April1915, British and Anzac troops were 
landed from transports in ships' boats and a 
miscellaneous assortment of small craft 
picked up in Mediterranean ports. The 
terrible losses in- f Contiuned on pctge 16) 
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Grounded on the beach of 
a South Pacific island, a 
landing ship is connected 
with the shore by means 
of a mesh road t hat gives 
vehicles footing in sand 

With ponderous bow doors 
open a nd romp laid down, 
an . LST discharges tanks 
in Africa. Traffic control 
gets vehicles out of the 
hold in orde rly fashion 

, 
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NOW BEING USED BY AMERICAN FORCES 
LCV. Landing Craft, Vehicle. Capable of carry
ing a jeep or a light tank along with personnel, 
this type was evolved by putting a ramp bow on 
the original Higgins boat, with a broader beam 
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LCVP. Landing Craft, Vehicle, Personnel. The 
Navy's standard " beach climber" is 36 feet long, 
Diesel powered, manned by four men. Can carry 
a jeep and crew, howitzer and crew, or 36 men 

• 
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THE WRONG WAY TO BEACH A LANDING BOAT 
Coming in f rom shipsid e t hrough surf t o on unfa milia r beach, th e o perator of this la nding boot has 
mod e t he mista ke of thinking he is a ground o n t he be a ch itse lf when he really is snagged on a sand 
bar. Soldiers g oing over t he sid e find themselves wa ding into deeper water-under enemy fire 

. . ,, ·,, . . . . ... ·~ ' .. . " . . . . . ·. . . .. ....... ~.,_,:,: :~ . ... . :. . . . 

flicted on the troops by the Turkish machine 
guns convinced the British General Staff 
that specialized landing craft were essential 
for such operations. A result of thi~ costly 
lesson was the building of shallow-draft 
barges propelled by gasoline engines, pro
vided with bow ramps which made quick 
disembarkation possible, and capable of 
carrying about 500 infantrymen. These 
"X Lighters," used successfully in the land
ing at Suvla Bay in August 1915, were the 
first self-propelled landing craft. 

Considerable experimental and develop
ment work on landing craft was done be
tween the two world wars. The Japanese 
used some self-propelled landing barges 
early in their Chinese operations, and in 
1938 used 50-foot troop-carrying barges 
driven by airplane propellers in their ascent 
of the shallow Yangtze River. The British 
designed several types of landing craft, but 
apparently built only a few experimental 
models before the outbreak of the present 
war. The Germans produced quantities of 
rubber boats and rafts, which proved highly 
effective in river crossings; how far they 
progressed with craft designed to land 
troops and their mechanized equipment on 
ocean beaches is not known. 

When, in 1935, our Navy became interested 
in troop-landing barges to be carried in the 
boat davits of transports, a New Orleans 
builder of motor work boats had developed 

a craft which, in its essentials, was just 
what was needed. Andrew Jackson Higgins 
had been building - and improving - his 
"Eureka" boats for 20 years. Originally de
signed to meet the needs of the fur trappers 
of the southern Louisiana bayous, they were 
being used in large numbers by Louisiana 
oil drillers and by Central American ojl and 
plantation companies. They could operate 
in very shallow water, carry heavy loads, 
and withstand almost unlimited hard usage. 
Their spoon bows enabled them to slide over 
sand bars and drift logs and land almost 
anywhere. And they were fast; a number 
of years ago a Higgins boat established the 
still-standing record of 72 hours for the 
1,150-mile Mississippi River run from New 
Orleans to St. Louis. 

After a lengthy period of development, 
minor design alterations, and testing, the 
Navy adopted a 26-foot-long, 10%-foot 
beam, Diesel-engine-powered modification 
of the Higgins "Eureka" model and gave 
it the type designation LCP(L)-Landing 
Craft, Per sonnel ( Lar ge). These original
model Higgins boats have been used ex
tensively in the Pacific, and by British 
Commando raiders. 

Somewhat later a 36-foot ramp troop
landing boat produced by another builder 
also was adopted, and designated LCPR
Landing Craft:~ Personnel, Ramp. 

Shortly after Pearl Harbor, offensive 

LANDING CRAFT (Continued) 
,. . . 

lCR(L). Landing CrG.ft, Rubbe~r lCJr-ge . . , 
Used chieflY. by Marines. · S(~teen . feet 
lon9, foilr fee) wiCie, it, corr~es 1 0 
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L VT. Landing Vehide, Trockect A tracked flghting CJnd 
personnel-carrying amphibian. The fyp& ilfustratecl 
bef9w is the " Wafer 'Buffalo" t;lV'f-.2 ), on im~rovement 
on , the "Alligator~· s.ftown on page '79~ LVrs crowfed 
yp the beach at Tarawa and hel~ chton up the ,lops 
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THIS IS HOW IT SHOULD HAVE BEEN DONE 
C orrect t echnique is to come in with speed regulated so that the bow of the boat will 
be rid ing on the back of a wave. If a sand ba r is struck, the eng ine is left engaged 
until the next wave comes in: then it is speeded up and the boat slips across to shore 

: 

operations being planned for the P acific 
theater made necessary the prompt produc
tion of a landing craft capable of carrying 
a jeep or even a light tank, and of landing 
its load quickly. Higgins solved this design 
problem by giving his original boat a ramp 
bow and a few additional inches of beam. 
This type was designated LCV -Landing 
Craft~ Vehicle. 

Today's LCVP- Landing Craft~ Vehicle, 
Personne~was developed from the earlier 
Higgins boats. It is the Navy's standard 
"beach climber," and with the exception of 
a rubber boat the only one now being built. 
It is 36 feet long, has a beam of almost 11 
feet, is armed with two .30 caliber machine 
guns, and- like all our landing craft-is 
Diesel powered. Operated by a four-man 
Navy crew of coxswain, engineer, signal
man, and bow-hookman who operates the 
ramp and doubles as a gunner, it can carry 
either 36 fully-equipped infantrymen, a light 
howitzer and its crew, or a jeep and its crew. 
Built of plywood, with a triple bottom, its 
construction and design are protected by a 
score of patents. 

The Navy placed its first quantity order 
for Higgins landing boats in November 1940. 
Some months ago Higgins Industries cele
brated the launching of its seven thousandth 
"beach climber." LCVP's also are being 
produced under Higgins patents-given to 
the Navy for the duration- by several other 

LCM. landing Craft, Mechanized. The standard 
5~foot ramp-bowed craft v.sed In landing light or 
medium tanks for. the ftrst assavlt wave on a beach
head. Built of steel, it is f)owered by two Diesel 
engines. Can carry a bulldozer, light gun, or truck 

----::===~ -

builders in various parts of the country. 
Inflated rubber boats sometimes are used 

by the Marines, especially when they "shove 
off" on landing missions from small auxiliary 
vessels. LCR(L) - Landing Craft~ Rubbe1· 
(Large)-is the standard type. Made of 
heavy rubberized fabric, it weighs about 450 
pounds, is 16 feet long and about four feet 
wide, and carries 10 men. Most of the boats 
of this type are propelled by paddles, but 
some of them have extension-shaft outboard 
motors bung from wooden brackets strapped 
to their sterns. 

In 1936 the Navy started the develop
ment of tank-landing lighters for the Marine 
Corps. After several years of experimenta
tion the Higgins-designed 45-foot LCM-2-
Landing C?·aft~ Mechanized, Model 2-was 
accepted. The first craft of tbis type was 
built in the street back of the Higgins plant 
early in 1941, and still is in service in the 
Pacific. When it became evident that medium 
tanks were going to be vitally important 
weapons in this war, the LCM-2 type was 
enlarged into the now standard LCM-3, 
which is 50 feet long and 14 feet wide. 
Built of steel and powered by two Diesel 
engines, it carries a medium tank or a 
heavy gun or truck, and is so fast and 
easily handled that it can be used with the 
"beach climbers" in the first assault wave. 
Higgins has produced well over 1,000 LCM's, 
and they also are being built under the 

• 

LCS. Landing Craft, Support. This .. sea
going bazooka" Is armed' to the teeth with 
rocket-shell proiectors and machine guns. 
Armored, It leads other boats to the beach 

· and is equipped for laying ,Smoke screens 

.,,........, ......... ..,_., __ ~ -· - -------
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Higgins patents by 22 other manu
facturers. 

Supplementing the landing boats 
are two land-water vehicles which 
have proved their value under fire 
- the Army's "duck truck" and a 
new amphibious tracked vehicle de
veloped from the Marines' Alligator 
tank. 

NESTING saves space in transporting landing craft. Here 
an LCT is lashed to the deck of an LST. Inside it is an LCM, 
while an LCVP tops off the ioad. The seagoing LST will carry 
the three other craft to the point of embarkation for attack 

To protect and support the land
ing-boat flotillas on their perilous 
missions the Navy has developed 
fighting craft. The LCS-Landing 
O·r aft? Suppor t - has been nick
named "the seagoing bazooka." Of 
the same spoon-bowed hull design 
as the original Higgins LCP ( L) , it 
is formidably armed with rocket 
projectors and machine guns, and 
has smoke-screen apparatus. 

BRITISH invasion vessels have developed 
rapidly since Dunkirk. Below, troops are pre
paring to load a Bofors antiaircraft cannon on 
a tank landing craft during invasion maneuvers 

- . . . ... 
•. . . 

LANDING CRAFT (Gontinued) 
• 

LCT. Lancling Craft, Tank. Medium - sized ligh.ers 
[us'ecl to land nMcfium and heavy tanks and guns. Built 

three sections, they ride as deck load on ships 

JAPANESE troops have used self-propelled barges 
since their early operations in China. The specimen be
low, captured in the South Pacific, is driven by a kero
sene engine. With a double steel hull, it holds 150 men 

• .. 
• • .... ' . . 
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LCI. Landing Craft, lnfantry. Over 150 feet long, . 
these heavily armed ships can be beached to !and about 
200 infantrymen by means of ramps. Like the LST'S, they 
are able to go across the ocean under their own power. · 
They played a part in the Sicily and Kislca landings 

1 
• 
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Shortly after the Dunkirk evacuation in 
1940, the British, determined some day to 
get their army back on the Continent, began 
to build landing craft. They developed 
several satisfactory types of medium-sized 
tank-landing lighters, but experience in 
mechanized warfare convinced them that 
for large-scale invasion operations they also 
would need tank carriers of an entirely new 
type powerful and seaworthy ships which 
could transport large numbers of medium 
or heavy tanks on long ocean voyages, but 
which could also be beached so that their 
tanks could be landed quickly under their 
own power. The original conception of this 
unheard-of sort of ship is said to have been 
a product of the fertile mind of Winston 
Churchill. 

When our Lend-Lease law was enacted in 
1941, we were asked to undertake the build
ing of all the larger types of landing craft. 
British Navy officers came to Washington 
in November and conferred with officers of 
our Navy's Bureau of Ships. The result of 
their talks was the LST-Lcmding S11i 1J , 
Tank. Twenty months after the design was 
sketched, ships of this type had disgorged 
their tanks on the beaches of Sicily, Italy. 
and various Pacific islands. 

LST's are husky steel ships well over 300 
feet long. Most noticeable of their many 
novel features are the ponderous bow doors 
which are swung open when the ships are 
beached to discharge their tanks. The large 
open space in the hull resulting from the 
two-deck-high tank deck, which runs far 
aft and is kept free from fumes by venti
lators opening on the upper deck, posed a 
difficult structural-design problem which 
was solved by extensive compartmentation 
of the lower hull. Except that LST's draw 
more water aft than they do forward, nothing 
may be said about the underwater hull design 
that makes them both seaworthy and capable 
of being beached. (Continued on page 200) 

LSD. landing Shipt Dack. De-signed for 'docking op-. 
erotlons, this vessel is about 450 feet long. Further 
details of its construction and use ore not revealed 

-· ' t 

LST: londins Ship, Tonk. Husky steel ships over 
300 feet long~ Manned by crews of eight officers ond 
85 enlisted men, fhev. carry tanks, trllcks, and -eargo 

. I --........ .,..-. 

. ' . . 
~ ; . 
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M-4 TANK is one of the fighting vehicles that 
ride to bottle on LST's and other landing craft. 
This one is practicing invosion tactics in England 

" ALLIGATOR." This amphibious tank (LVT-1) 
swims ashore, propelled by fins on its treads. An 
improvement on it is the "Water Buffalo" ( LVT-2) 

THE 11DUCK11 is on amphibious truck used for 
carrying men, weapons, supplies, and ammunition to 
shore. Six wheels enable it to crawl over any reefs 

a • •• - ..,. -
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Medieval Tools 

Shape Air At•JDor 
A RMOR that was worn by Ita lia n nobles 
r\ before Columbus discovered America , 
and the tools with which it was fashioned, 
are being used today in the design of a via
tors' armor. In New York's Metropolitan 
Museum of Art, which houses 10,000 items 
of arms and armor besides the world's larg
est collection of armorers' tools, Steven 
Grancsay, curator of this branch, heads a 
secret workshop where models for both head 
and body armor are made for the Army 
Ordnance Department. 

The work, consisting entirely of experi
mentation aimed at the improvement of 
body armor and helmets worn by fighting 
airmen, is conducted by Mr. Grancsay and 
his two assistants 
behind a steel door 
marked "No Admit
tance." The prelim
inary work on a hel
met model includes 
the spreading and 
shaping of a rough 
mass of soft Swed
ish iron with blows 
of a drawing ham
mer, one of the Mu
seum's collection of 
authentic armorers' 
tools. The finishing 
touches are given on 
a long-armed anvil 
known as a drawing 
stake. 

APRIL, 1944 

• 

A fifteenth-century Italia n helmet 
is seen at left wit h a modern avia
tor's cloth skullca p to display an· 
dent influence on present design. 
Earp hone holes ore covered by flops 
when helmet is adjusted to t he head 

Working with an ancient drawing 
hammer on a rough mass of soft 
Swedish iron, the armorer begins the 
initial operation, the tedious task of 
shaping the metal on a wooden block 

Frequent me a sure
ments are taken and 
recorded by the or· 
morer to insure prop
er contours and sizes. 
Above, a workman 
is measuring o mod
el to determine o 
place for eorpieces 

Behind steel doors 
in o secret workshop 
o skilled artisan is 
using o four-century
old drawing hammer 
and drawing stoke to 
put the lost touches 

• on o new expenmen-
tol iron headgear 
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TAKE-OFF. The world's biggest operating .plane taxies through a 
choppy sea before lifting her more than 75 tons of weight into air 

Glenn L. Martin's flying freighter ioins the Navy 
and proves her mettle on a first flight to Hawaii. 

By ALFRED H. SINKS 

PEARL HARBOR, HAW All 

W E DIDN'T come out to Hawaii just 
for the ride. We wanted to get the feel 

of the peacetime.airways that will circle the 
globe after the war is won. We wondered 
what kind of ships will take the long water 
hops on those future trips. That's why we 
jumped at the chance when the Navy offered 
us permission to take this particular trip. 
It was the first transocean flight in regular 
service of the giant seaplane Mars. 

Every one of the 35 people aboard the 
huge flying boat had a few lurking doubts 
as she cast off her moorings at the Alameda 
.Naval A!r Station on San Francisco Bay. 
Only a fool would be confident on the maiden 
voyage of any ship of radically new design, 
and the Mars is by far the biggest aircraft 
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in regular service. One hundred sevent~en 
feet from stem to stem, 200 feet from wing 
tip to wing tip, the huge whale-shaped hull 
designed by Glenn L. Martin's engineers has 
as much room inside as a 15-room house. 

The Navy's biggest "flying boxcars," the 
Coronado PB2Y's, are only a little more 
than half her size. It would take three giant 
Douglas C-54's to move as much freight or 
as many passengers as the Mars can tote on 
a 2,500-mile hop. It was a lot of· airplane 
that Skipper Bill Coney had to lift off of 
San Francisco Bay on that clear evening of 
January 22- about 75 tons of plane, gas, 
crew, and cargo. 

We cruised south over the surface of the 
bay with the four big Whirlwinds still warm
ing. They are of a new type perfected dur
ing the Mars' first trials. Then the skipper 
brought her about, and we picked up speed 

POPULAR SCIENCE 
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as the nose pointed north. The ship bucked 
gently against the waves slapping her bow. 

We passengers were snug in the after 
compartment, lower deck, behind the last 
but one of seven watertight bulkheads that 
divide the deck into compartments. High 
above us and forward on the flight deck, 
Lieutenant Hamilton, the chief engineering 
officer, must have pulled all four throttles 
wide open. The four engines gave out with 
the full roar of more than 9,000 horsepower. 

The interphone gave warning: "Stand by 
for take-off." 

The starboard ponton lifted clear of the 
water. Up in the cockpit Skipper Coney 
was trying her for balance. Spray blanketed 
our portholes. The wings waggled once as 
we lifted into a quartering wind, then all 
feeling of motion ceased. There was only 
the roar and vibration of the engines. The 
take-off was perfect. Seasoned flyers were 
amazed at the ease with which the big sea 
bird took the air. 

But, just to remind you that the Mars is 
a big ship, that take-off run was a mile and 
a half long. And, just to remind those of 
us aboard that she was a new ship with 
her reputation still to make, a regular Navy 
seaplane tailed us all the way across
just in case. 

The sun had dipped behind the Golden 
Gate before we left the water, but at 5,000 
feet we saw it again. At that altitude-e -
though the skipper is firm about keeping his 
ship in perfect balance-we could shuck our 
life jackets and begin to move about the 
ship by twos and fours. 

Because of her sheer, overpowering size 
and the uncanny steadiness of her flight, it's 
hard to remember at times that the Mars 
is not a ship but a plane. 

As you leave the waist compartment and 
move forward along the main passageway of 
the lower deck, you enter the galley through 
a watertight bulkhead. Another bulkhead, 
and then a bunk room. Forward of that is 
the main cargo hold with five tons of 

On the mammoth flight deck, the flight engineer 
and his assistant watch the panels on which about 
150 dials and controls cover all the working parts 

precious war material lashed tight on either 
side of the passageway. Then the fueling 
compartment, from which lines lead to the 
fuel tanks under the lower deck. Together 
the tanks have room for as much high
octane gasoline as a fully loaded tank car. 

Forward of the fueling room is another 
bunk room. To port is a fully equipped 
washroom and shower ;,to starboard, a ladder 
that leads to the flight deck above. Up in 
the nose, under the flight deck, are well
appointed quarters for the officers. 

The Mars has an interesting history-and 
shows it. Her keel was laid at Baltimore 
before Pearl Harbor, but she had been 
planned originally as a long-range bomber. 
With a theoretical range of 8,000 miles, she 
might have been able to take off from 
Hawaii, drop 20 tons of bombs on Tokyo, 
and return to Pearl Harbor, but the lessons 
of blitzkrieg taught that a bomber has to 
be something besides a big truck. 

The Mars is not a particularly fast ship; 
she hasn't nearly the speed of one of the 
newest Fortresses. So the big bomb bays 
in her wings were changed into cargo holds. 
Next, the Navy had her marked for person
nel transport. Finally, she proved perfect 
as a heavy freighter with room for plenty of 
passengers in addition to cargo. Today she 
carries no armament, but the machine-gun 
blister out in her tail is a reminder that she 
has been a flying laboratory for the lessons 
of modern war. 

As a result of that history of trial and 
error, more ships of the Mars type will 
soon be coming from the production line. A 
score of them will eventually join the Navy's 
NATS squadrons-the force that rushes 
Navy men and vital material out to the 
battle fronts far from home. 

You can go up inside the wings, where 
the bomb bays were to have been. You 
climb a gangway in the waist compartment. 
Upstairs you find yourself in a bunk room. 
In a second bunk room forward is a short 
flight of stairs. At the top, you open a 

The flight deck is bigger than the fuselage of an 
ordinary transport. Navigator and radioman are 
at their posts, pilot and copilot up in the cockpit 
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IN THE AIR the Mars looks like a giant whale that has grown wings. Measuring 117 feet in 
length, with a 200-foot wing span, she has the cubic capacity of a 15-room house. The Navy 
has ordered 20 more of these flying freight cars for carrying critical war cargo and personnel 

bulkhead and ease yourself gingerly inside, 
above the fuselage. You can stand without 
stooping inside the wing. Once each hour 
one of the 15 crew members climbs up here; 
makes his way among the tubular internal 
braces of the wing; inspects engines and 
fuel, oil, and ignition lines; looks over the 
hydraulic pressure lines that operate the 
"booster" on the automatic controls. 

The more you see of her, the more the 
size of old "Moby Dick" impresses you. 
You keep comparing the size of things with 
that of the equipment of ordinary planes. 
Every so often you have to stop and remind 
yourself that the big winged whale is really 
purring along over the Pacific, cruising at 
between 8,000 and 9,000 feet, smooth as a 
Buick rolling over asphalt, quiet as an aver
age "stateside" airliner, though only parts 
of the ship are soundproofed. 

Somewhere out over the Pacific, Lt. Ken 
Winsor, the third pilot, drops down to the 
waist compartment for a smoke. 

"Anybody here seen my flight jacket?" 
he asks. Passengers and crewmen shake . 
their heads. "See this." He takes off his 
knitted scarf. "I just found this after a 
month." Yes, you can lose your stuff on a 
ship as big as the Mars. 

It's up on the flight deck that the really 
important work goes on. With plenty of 
headroom, it's as big as an average living 
room. As you step off the ladder, the engi
neer on duty sits at your left with his back 
to you, facing two panels loaded with about 
150 dials and controls. Up ahead of him, the 
two navigators work over their charts and 
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data spread over a table seven feet long 
by three wide. Still farther forward is a 
small work table for the flight engineer, and 
over to the right sits the radioman. Because 
the lights burn all night on the flight deck, 
a black curtain separates it from the cock
pit up in the nose. Aft is a turret not un
like the top turret on a bomber, where the 
navigator can get a fix on a star in any 
direction. Standing up there, you feel you 
have never been so close to the stars. Be
sides those stars, only the tail light, the 
violet flame pouring from the exhaust ports, 
and the red-hot exhaust manifolds remind 
you where you are. 

Some of us expected excitement on the 
Mars' first Pacific flight. We were disap
pointed. The ride was as smooth as velvet. 
Even when we went up to 9,500 to ride over 
the top of a storm, there were hardly enough 
bumps to remind us that we were in an 
airplane. The Mars, say all three of her 
veteran pilots, handles more easily than 
any other plane they ever flew. They boast 
that she can climb with a full load on any 
two of her engines, and she can land with 
all of them cut out. 

Incidentally, Bill Coney is a former flight 
captain for Eastern Airlines, and his two 
copilots on the Mars flew with him in com
mercial airline work. 

This was the skipper's first flight to 
Hawaii, and he wanted to set the Mars down 
in daylight. She's the first of her kind, far 
too valuable to take chances with. In many 
ways, she's still a flying laboratory piling 
up valuable data. (Continued on page !04) 
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This drawing from the magazine '.'Flight" shows the 
principle of most jet engines. The air enters the 
rotary blower (G) and is compressed. Flowing into 
the carburetion chamber (C), it is mixed with fuel 
from the tank (T). In the combustion c.hamber (B), 
the mixture is ignited and the blast of expanding, 
heated air is ejected through the blast tube ( 0) 

about this plane and what has been pub
lished about jet propulsion, and see what 
flying one of these ships must be like. 

The men who have looked forward to 
Buck Rogers experiences in these craft will 
miss all the characteristics popularly asso
ciated with so-called rocket flight. There is 
no lurching, roaring, flame-trailing whizz; 
no vibration and straining of structures. 

Were powder rockets used as propellants 

• 
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in the Bell aircraft, such things might be a 
part . of the picture, but this craft is pro
pelled by a jet of air alone. 

The engine, designed by Wing Commander 
Frank Whittle of the RAF, was first used 
successfully in a plane built for its use by 
the Gloster Aircraft Company of England. 
The engines used in the Bell plane are as
sumed to be of similar design to Whittle's 
early models, although all details are secret. 
His unit designed in 1933 consisted of a 
simple, compact air compressor into which 
the atmosphere poured from the forward 
end. After compression it was heated, 
augmented by additional burning fuel ( re
ported in the press to be kerosene) , and 
finally discharged from the aft vent in a 
monstrous jet of energy pushing against the 
atmosphere. This backward push produced 
the equivalent in forward thrust. 

Full details of this engine were disclosed 
to the U. S. Army Air Forces in July 1941. 
The AAF at once asked for a specimen en
gine for experimentation, and one was sent 
to this country. It was turned over to the 
General Electric Company, which worked 
closely with our Materiel Command and 
the Bell Aircraft Corporation to develop 

DEVELOPER OF JET ENGINES 
. . .. AND AN EARLY DESIGN 
Wing Commander Frank Whittle (left). of the RAF, 
began work on the development of jet propulsion in 
1933. In 1937 his preliminary test model ran suc
cessfully, and two years later the Air Ministry 
placed its first order for a jet-propelled plane. 
First flight was in May 1941. So secret was the 
work that Whittle's own family learned of his con
nection with it only upon the announcement C?f the 
American and British jet planes in January 1944. 
The drawing below, also from "Flight," shows one 
of Whittle's early designs. Air enters the impeller 
(A), whose spinning blades d irect it into the 
radial diffuser chamber (B) . Next it flows through 
the scroll (C) to the combustion chamber (D). 
Here fuel injected by the tube (E) is ignited• to 
increase the expansion of the air, which turns the 
turbine rotor (F) to drive the air compressor. The 
main blast passes directly to the blast tube (G) 
and is discharged through the tail of the unit 

• 

.. 
.. 
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As long ago as 1940, a jet-propelled plane was test-Aown in 
Italy. In the following year, this Caproni-Campini CC-2, de
signed by Secondo Campini, Aew from Milan to Rome. How-

. ever, it did not attain high speed and had to land en route, ap
parently to refuel. After this Right, nothing more was heard of 
it. The drawing below, from the May 1942 issue of 
P.S.M., gives our artist's idea of how the CC-2 worked 
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· AIR COMPRESS'OR . 
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the plane and engine that we now have. 
And now about its :flight: 
Frank H. Kelley, Bell Aircraft Corpora

tion test pilot says: "It is the smoothest 
ride I have ever experienced in any plane. 
The first time I climbed into the cockpit, I 
was naturally a little nervous about first 
contact with an entirely new method of 
propulsion. My nervousness persisted while 
I started the engines and until I began to 
taxi across the field for take-off, when it 
dawned on me that this plane was even 
simpler to operate than a primary trainer. 
I flew it through all maneuvers for 20 min
utes, and then landed and taxied up to the 
line. 

"I wanted to check the fuel before resum
ing flight, and so, before turning on the 
main switch to read the electrical gauges, I 
stuck my head out of the cockpit and 
shouted to warn the mechanics to stay clear 
of the propeller, completely forgetting that 
I didn't have any propeller." 

Let's see how all this can be how one 

APRIL, 1944 
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,. . : 
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AIR IN LETS 

• 

F.UEL· COMSUSTION 
:CHAMBER 

• 

EXPANSION 
CHAM BER 

. 
TURB INE DRIVEN 8Y HO T-AIR 
B LA ST D RIVES A I R COMPRESSOR 

can forget that there are no propellers, why 
operation can be "even simpler than a pri
mary trainer," and why the outstanding 
thing about this jet plane is its ease of op
eration by pilots. 

As seen in the illustration on page 85, 
from a Bell announcement, the plane is of 
almost conventional appearance except for 
the absence of a propeller and the addition 
of certain structural features to accommo
date jets. Standard appearance indicates 
standard controls, which in turn make tran
sition a simple matter for the GI military 
pilot. 

The landing gear is of the latest approved 
tricycle type. Steerable nose wheel, brakes, 
and good visibility should make the ground 
handling of the craft no different from that 
of orthodox aircraft. 

The instrument board would naturally be 
simpler than that of the regular twin-en
gined military craft with its myriads of 
engine and flight instruments. With the 
possible excep- {Continued on page !03 ( 
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"MINE READING." Disarming an Axis 
land mine is a tricky business even in broad 
daylight. Doing it in the black of night is . 
a heart-in-throat job that calls for the deft 
touch of a steel-nerved pickpocket. To 
train their sappers in this hazardous work, 
British forces in Italy have devised the 

"Moascar stocks"- walls with burlap-shield
ed holes through which men thrust their 
arms and, guided only by their sense of 
touch, practice taking enemy mines apart. 
Instructors on the other side of the walls 
are quick to point out any mistake, which in 
combat might prove to be the sapper's last. 

PAINTED' by Jo Kotula, this month's full-color 
pin-up painting of a U. S. warplane features 

one of the "hottest" ships in the air-the carrier
based Corsair. Easily identified by its inverted 
"gull wings," the F4U, with a top speed of 400 
m.p.h., is the Navy's counterpart to the Army's 
fast and powerful Thunderbolt. 

NEXT MONTH: -BEll P-39 AIRACOBRA 
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SO TINY that it takes 111,111 to make a 
pound, miniature precision bearing balls 

play a vital part in our war machine. Set 
in flawless steel rings, some of which are 
hardly larger than a pinhead, they are 
pivotal parts of such instruments as the 
pilot 's gyro-horizon (artificial-horizon indi
cator ) and autosyn motors (informers on 

1 Precision machining of miniature bearings is 
done on a rubber-bonded abrasive wheel. 

A groove for a race is ground in a l/4-inch ring 

5 Balls are fed into assembled inner and 
outer rings from a ladle that pi~ks up the 

number required. The operator mud wear glove, 

' 

How V<~ and V•·inc:h ball 
bearings-pi vota I parts 
of war instruments-look 
next to a pen nib. They 
are shown here magnified 
two and a half d iameters 

By 
JEAN 

ACKERMANN 

• 

• 
ailerons and r etracta ble landing gear) ; they 
serve in the compass of a ship and in bomb
sights. On their proper functioning may 
hinge the outcome of a bombing run or a 
sub chase. 

Precision opera t ion means f riction-free 
rotation under pressures as light as an ant's 
tread, for the value of precision bearings 

2 Then the ring is polished with abrasive paper 
until it shines like a mirror. Tolerances in 

this work must be kept as low os 1/1 00,000 in~h 

• 

6 Holding o bearing in a gloved hand, a worker 
turns it an a hollow arbor that magnifi"es drag 

an~ roughness so it ~an be felt by the other hand 

• • 



lies not only m their strength, but in sensi
tive, accurate mechanism. To achieve the 
requisite balance and precision, balls and 
races- the latter r anging from less than 
1/ 8 to ~/16 of an inch in outside diameter 
- are ground to tolerances as slight as 
1/ 100,000 inch. And after grinding, the 
bearings are literally handled with kid 
gloves until they reach their ultimate user, 
for friction is caused by infinitesimal ob
jects. A microscopic flake of dust, a breath 
of lint, or a spot of perspiration might 
irreparably upset the sensitive balance. 

The finely made parts are brought to a 
dust-free laboratory for cleaning, gaug
ing, and assembling. At the door, the 
operator carrying them must don a smooth
ftbred smock that won't shed fuzz, and wipe 
her shoes on a gelatin door ma-t that snares 
the most feathery dust. Data sheets accom
panying the parts are slipped into cello:
phane envelopes lest they scatter lint. To 
move a bearing, a worker puts on kid 
gloves or uses small tweezers- no ball or 
ring is touched by human hand after 
machining. 

This is carrying carefulness to the ex
treme, but it has paid high dividends. There 

3 The bearing balls, also ground flawlessly, are 
rolled gently into a funnel-shaped container 

to be thoroughly cleansed with a fi ltered solvent 

7 Bearings get a shot of oil from a regulation 
hypodermic needle one or more drops may be 

required. This lubricates them and prevents rust 

Two t iny bearings are used in each of the autosyn 
motors that keep tabs on important plane elements 

are cases on record of bearings turning in 
top performance over many year s without 
showing the least signs of wear . The a c
companying photos from the New Depar ture 
Division of General Motor s, and from Grits 
and Grinds, a Nor ton Company publication, 
show how some sizes of the miniature bear
ings look and how they a re made. 

4 Work-classification tickeh that acocoompany 
the parts are put in cellophane to keep even 

minute dust and lint from touching the bearings 

8 Finished bearings are carefully wrapped for 
shipping-here ten to the roll. Not even the 

cellophane is touched by the op,rator's bare hand 



' 

• 

, 

Dac:K in t Fortress' tail , Sgt. Jimmy 
Harris barked into the int ercom: 

" Focke-Wulf comin' in at eight o'clock! 
Roll 'er, boss!" Thomas kicked the tail 
around , and a waist gun chattered. The 
190 ran into a stream of .50 bullets and 
crumpled in a puff of flame .. . . 

I 

8 Limping back across the Channel to En gland , Thomas 
heaved a sigh of relief when he sighted a landing 

field . But, just as his wheels were about to touch the 
g round , he sow that the runway was torn up! Hauling 
bad on the controls, he barely cleared o near-by hill 
when his No. 4 engine sputtered , coughed, and quit! 

The B-17 's c9n dish it out. That's their job. 
But Boeing's big babies eo n to ke it, tool Pitted 
against the best t hat Goering and Tojo can 
throw against them, they have proved re· 
peatedly thot fighting American boys and 
rugged American planes ma ke a combinatio n 
that is hard to beat! 

By FRANK TINSLEY 

1 listen to the story of "Wando Bird," 
as told by Lt. Woodrow W. Thomas, 

o Fortress pilot of the Eighth Air Force. 
"Our target was a key industrial plant 
near Kassel, Germany. It was fringed 
with ad-ad guns, and Jerry began 
throwing heavy flak at us as soon as we 

t 
. .. 

go 1n rang e. . .. 

• 

Again the intercom crackled, and 5 ball turret revolved. A second 190 was 
zoomin g up to the attock! Eddie DeBuyser 
caught it in the finder of his computing 
sight and boxed ih wing tips in the lighted 
reticule. He traded the b lock fighter a 
moment, then pressed the button. Two down! 

9 Spotting a posture ahead , he set his 
teeth and stretched out "Wando Bird 's" 

glide. The big girl responded gallantly. 
Snapping a sinlinq high-tension line, she 
smashed through a fence , sending the pickets 
flying , and hit the turf rollin g . 



' 

" We were jockeying into position for 
our run when 'Wanda Bird ' was jolted 

by a rending crash! She dropped 3,000 
feet before I could regain control and look 
around . The starboard wi ng was a flak
mangled mess !" . .. 

-.,,.. 
, 

6 Back on course, "Wando Bird" bored in for her run 
as Harris drove a thirp Nazi off her tail. " Deadeye" 

kens, the bombardier, then took over and eased the 
rget into his Norden sight. Finding the aiming point, he 
shed a switch, and the bomb-boy doors swung open. A 

ew adjustments caught the to et in the cross ha irs; the sight 
as flying the plane. Red hts blinked . Bombs owa 

-• 

10 About 75 yards up the field, "Wando Bird" hooked 
o tree with her left wing and g round-loo ped to o shud

dering stop. Tommy and his boys piled out a moment before 
she burst into flames. To the ir relief, o local fire brigade 
turne~ up in the nick of t ime and stifled the blaze . later a 
Yank salvage crew went to work on the crocked bomber . ... 

With her No. 2 and No. 3 
tftj~-3 engines dead, "Wando Bird" 

fell back between formations as 
Thomas struggled to get her set 
again for o bombing run. She 
must hove looked like easy pickings 

o Prussion fighter pilot .... 

I 

7 Thomas had to think fast. The ship 
was crippled and gas was low. 

Should they land in neutral Switzerland, 
boil out over Nozilond , or try to get 
ome 1 He put it up to the gong. A 

. th . t " I . ' t vo1ce come over e 1n ercom: o1n 
boil in' out t ill I've hod ood fi htl " ... 

• 
_ _,, r 

11 In o few days, Tom my was bock at 
the controls and old " Wando Bird" 

was on the job again, lugging block
busters to Berlin. Ships like her, and men 
like Tom my and his boys, make even 
Goering o~mit that the Forts con toke it! 
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ALIGNING RINGS. Synthetic 
used in clinching tube parts lasts 
weeks, where rubber was replaced 

• restn 
three 
often 

WRIST PROTECTOR. A shield of the resilient synthetic, 
highly resistant to abrasion and wear, guards on operator's 
arms while he cleans small parts. in a sandblasting machine 

• • IDC ID 
or er 

SELECTED first in experiments for a substitute 
when the supply of natural rubber was threat

ened, a resilient synthetic-resin compound is now 
being used by the RCA Manufacturing Co. in over 
15 war-industry operations. And in nearly every 
case this new substitute has been found to outlast 
the original by far. 

The compound. developed by the Resistoftex 
Corporation, is resistant to many solvents that 
attacked rubber. has exceptionally low permea
bility, is extremely tough, and stands up under 
both flexing and abrasion. It is fabricated in 
1/ 8 and l j 16-inch sheets from which pieces are 
punched and then laminated into washers, spac
ers, rollers. and other small parts. Final proc
essing is done on standard shop equipment 
without special presses or molding devices. The 
material also replaces some metal tubing. 

FORMING-PRESS JAWS. A lining of sheet syn
thetic resin is cemented directly to the metal faces of 
the jaws of this machine that makes small radio parts 

SANDBLAST SUCTION TUBE. Formed 
from a rolled sheet of the synthetic resin, known 
as Resistoflex PYA, this tube has been in service 
three months. Rubber lasted a week at best 

TRANSMISSION RINGS. The compound 
takes the place of rubber in rings that rotate 
against metal gears to power many operations 



1927 First of the Vegas, with plywood monocoq!Je 
fuselage. Wiley Post's " Winnie Mae" was a later Vega 

1929 Sirius, designed by Lindbergh , was the first 
.... ...,_wing Loclcheed . Orion and Alta ir types followed 

1937 Howard Hughes' g lobe-girdling Model 14 hod 
twi n-engine, twin-toil design foreshadowing the P-38 

1939 Hudson bomber, military version of the 14, 
took Lockheed into warplane field. Ventura followed 

_, 

tory o • 

UPPER PORT-SIDE MACHINE GUN 
AND A MMUNITION FEED CHUTE 

EXHAUST SHROUD 

SPARK PLUG --
BLAST SCOOP 

FOUR .50 CAL. 
MACHINE GUNS 

AUXILIARY FUEL TANK 

20-MM:-GUN 
MAGAZINE 

MAGAZINE SLIDE TRAY 

ONE 20MM. SHELL
FIRING CANNON PITOT STATIC HEAD 

BACK of t he amazing and versatile per
formance of the P-38 Lockheed Light

ning is a long line of famous planes. Al
though the first Lockheed ( built by Allan 
and Ma lcolm Loughead) appeared in 1912, 
the story really goes back only to 1927, 
when the first of the famous ' 'star•· series~ 
the Vega- was born. With clean lines made 
possible by a patented ·plywood monocoque 
construction, the Vegas were among the 
fastest ship~ of their day. Wiley P ost's 

, I I 



TOOL AND BAGGAGE 
COMPARTMENT 

IDENTIFICATION LIGHT --

ELEVATOR MASS BALANCE 

EXHAUST-DRIVEN TURBO
SUPERCHARGER 

BATTERY 
STOWAGE 

• RADIO EQUIPMENT 

MAIN FUEL- TANK FILL 

RESERVE FUEL
TANK FILL 

COOLING-AIR 
CONTROL FLAP 

._- INTERCOOLER 

~--- LANDING-GEAR FAIRING 
FLAP IN OPEN POSIT10 

~-- MAIN LANDING WHEE 
RETRACT INTO FUSEL 

:..-- 36-INCH T IRE 

1,3ZS HP. V-TYPE PRESTONE- COOLED ALLISON 
ENGINE -OIL RADIATORS (Z.) LOCATED UNDERNEATH 

10~---FULL·FEATHERING HYDROMATIC PROPELLER 
AUXILIARY 
FUEL TANK 

MAGAZINE SLIDE TRAY COOLANT 
HEADER TANK 

1-- FRONT LANDING WHEEL EXTENDED 
~ (ALSO SHOWN IN RETRACTED POSITION) 

Winnie Mae was one of the early Vegas. 
Then came the Sirius, Orion, and Altair, 

low-wing monoplanes that figured in _the 
record-breaking ocean flights and are asso
·ciat ed with such great names as Lindbergh, 
Earhart, and Kingsford-Smith. The Orion 
marked Lockheed 's first use of retractable 
landing gear. 

- The Lightning's characteristi c. twin en
gines and twin-tail assembly .first appeared 
in the Electra, in 1934. The twin tail was 

perfected in the Lockheed 14, test-flown jn 
1937. This ship, also incorporating Lock
heed-Fowler .flaps and exceptionally high 
wing loading, made history in 1938 with 
Howard Hughes' 91-hour 'round-the-world 
flight. 

Lockheed entered warplane construction 
by building modified 14's for the British as 
the Hudson bomber, followed by the Ven
tura. The P-38's prototype was test-flown 
secretly in 1939 
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Q UARTERMASTER combat forces at 
Camp Lee, Va., have a brand-new 

jitter killer. It's a 275-foot, shallow trench 
of horrors through which trainees and offi
cers must crawl at night. This twisting, 
slimy passage- -suddenly alive with sounds 
and smells that rival the worst war can 
offer---accustoms men to unexpected ha·.t~
penings and prepares them for situations 
faced in actual battle. · 

Awakened in the middle of the night, you 
are told to don class X fatigues (old com
bat togs). You make as little noise as pos
sible as you join a detachment that moves 
off swiftly and penetrates about a mile into 
the woods. Then you are ordered to start 
crawling. By that time you should know 
that you're about to be subjected to the new 
nerve-conditioning course. 

You grope your way through a wooden 
funnel. Out of it you wriggle into sticky, 
ill-smelling mud. You move in silence, won
dering what's coming next. Then, without 
warning, sounds of battle burst about you. 
You hear the rattle of machine guns, the 
scream of dive bombers, and one deafening 
explosion after another. These sounds come 
from loudspeakers and from booming can
non crackers tossed into huge oil drums 
hung overhead for that purpose. 

Proceeding slowly, you feel your way on
ward. Water falls on you. simulating rain. 
and then, a few wriggles farther, you slide 
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head first into a pool of muck at the bottom 
of a shell crater. When you come out, sand 
blows in your face. You crawl under 
barbed wire. twist down a steep bank, and 
go forward in the cold dampness. V\'ithout 
warning, you are struck by a stench, and a 
star shell reveals what appears to be a body 
in an advanced stage of putrefaction. It's 
actually a dummy saturated with foul
smelling butyric acid. But looks and odor 
are real enough. The last lap of the course 
is a gas-filled chamber that compels you 
to put on your gas mask. 
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Sliding headlong into a mudhole is but 
one harassing incident in the Camp Lee 
trench of horrors sketched here by the 
artist. Coming out, a soldier is met 
by a burst of simulated machine-gun 
fire. It is part of Army training to 
accustom men to real' battle conditions 
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. Shock in passing a dummy, 
., satura ted to smell "dead ," 

~~ V fa kes the edge off meeting 
• with the real thing abroad 
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HOW THE 
TWO-COlORED PAULIN 
I 

IS FOLDED TO SEND MESSAGES 

Do not attempt to 
make a land i ng . 

0. K. to land in 
arrow's direction. 

Gas and oil are need
ed. Plane is flyable . 

..,..~ .,. . . ~ 

, ' . I . . . . . . ' ' . . 

Indicate direction 
of civilization. 

Are in need of 
food and water. 

We ore in need of 
med ical attention. 

• 

We ore in need of 
tools. Plane is flyable . 

: . . . . . 
. . .. 

. . . 

Should we await 
rescue plane? 

We requi re 
warm clothing. 

We req uire oto
brine or quinine. 

Left plane. Walking 
in this direction. 

We ore in need of 
first-aid supplies. 

• 
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TOW FOR LONG TOM. A high-speed 
prime mover for our 155-mm. rifle is pro
vided by the new M-4 tractor, which not 
only drags the big gun many times faster 
than t h e trac t or f ormerly employed but 

also carries the gun crew and some ammu
nition. The six-bogie-suspension chassis is 
the same as that used on the M-4: medium 
tank and M-7 and M-10 tank destroyers. 
The tractor mounts a .50 AA'machine gun. 

:rAMP ALA, a vegetable enjoyed 
r centuries in India and China, 

•o.~ been introduced to America by 
W. Atlee Burpee Co., of Phila

delphia. The plant, which is shown 
below, grows to about two feet in 
height and produces tender leaves 
that can be cut throughout the 
summer. Cooked and served like 
spinach, the new "greens" are said 
to be better than spinach in some 
important respects . 

OXYGEN CYLINDERS that will not explode when 
struck by machine-gun bullets · have removed one 
of the dangers facing high-altitude flyers. A sec
ond weld at the seams causes the compressed-gas 
containers to tear when punctured, as illustrated. 
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SUasTITUTE 

' 
SHELLAC 

• 

Beakers of water heated 
to 150 degrees are set 
on two wood blocks one 
coated with shellac and 
the other with the new 
substitute. In a half 
hour of . this "hot>-dish" 
test, the shellac sticks 
fast to the .beaker, the 
substitute remains hard 

• 

IVALS S 

MEETING a scarcity of shellac, which is 
normally made from imported materials, 

a substitute has been developed from a waste 
product of cornstarch and is already being used 
on planes, ships, and tanks, and in hundreds of 
special war applications. It bids fair to become 
a real competitor of shellac in peacetime use at 
the end of the war. proving in tests, it is said, 
to be harder than genuine shellac and more 
resistant to heat and to moisture. 

The basic substance in the new product, called 
Zinlac, is zein. formerly a cheap cattle feed 
derived in the making of cornstarch. William 
Zinsser & Co., of New York City,· experimenting 
with it to develop a civilian substitute for pri
ority shellac, traced a deleterious inclination to 
jell to intermittent agitation caused in shipping 
and finally conquered this chemically. 

So successful were tests that the shellac sub
stitute itself was put on the war priority list. 
Along with competing with shellac. it has been 
found to have many new applications. 

SURFACE IS HARDER 
In the "print" test, a square of canvas is laid on each 
panel and a uniform weight is applied. After 24 hours, 
the sh&llac shows an impression and the substitute none 

• 

CLEARER, COLORLESS· ~'f · . 

. 
A small quantity of the new ·zein . 
substitute poured on a gla.S slide 
compared with shellac and other -··•-

• 

The zein substitute dries absolutely 
in four hours and forms a . perfectly sma 
clear, colorless film that won't . wa1~~.: 

' . •' 

SUiSTITU'TE 

• 

• • 
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~ ISNE'f CARTOONS SPUR COMBAT FLYERS 
TRULY echoing t he fighting spirit of our young Air Forces, the colorful Disney 

cartoon designs that identify squadrons and groups hide a grim message of hate 
under a deceptively frivolous appearance. 

The first identifying insigne for an aircraft squadron, a "Hat in the Ring'' motif 
symbolizing Uncle Sa m 's joining the Allies- used by Eddie Rickenbacker's 94th 
Squadron in Wor.ld War !--was more studiedly patriotic than today's flippant but 
effective markings. Now, high-ranking favorites, judging from reques ts to the Disney 
s tudios, are Donald Duck, Dumbo, Thumper , and other stock cartoon characters, 
a lthough the studio artists will create a design around any figure, real or fictional. 

The insignia, two to three fee t high, are pa inted with stencils on both sides of planes. 
near the cockpit, and crew members often wear an embroidered replica of the symbol 
on ·t he left pocket of their flight jackets. 

J07th Fi-Lte .,.. r Squadron 

39th Air Bas• Grou 
Savannah, Ga. ' ' 

106th Observation 
Squadron 

50Jrcf 
lattwlloll'l 

• 

J 2 J at Observation 
Squadron 

l'lrtt .& 
"''illY Support 

Command 



21st Bombardment 
Squadron 

75th Bombardment 
Squadron 

<40ht Bombardment 
Group 

Advanced Students, 
Ellington Field, 

• 

.... 

27th Bombardment 
Squadron 

77th Bombardment 
Squadron 

• 

406th Bombardment 
Squadron 

92nd Schooi .Squadron, 
Craig Field, Ala. 

• 

-

41st Bombardment 
Squadron 

301th Bombardment 
Squadron 

45ht Bombardment 
Squadron · 

• 

51th Bombardment 
Squann 

342nd lomll•d•ent 
Squadron 

Air Corps Tralnine 
Detachment, OklahoMa 

Clty, Okla. 

461th School Squadron, 
Randolph Field, Tex. 
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So clear is this section of o strip 
recorded ot 500 feet that even the 
"A" tog on the windshield is visible 

• 

Photos at 300 
ONE of t he most important aerial ad

vances of the war is strip photography 
- a big step forward from the laborious 
piecing together of a series of reconnais
sance shots. The Sonne camera, designed 
to perform this feat, is much like other 
aerial cameras in appearance, but it oper-

ilesan our 
ates without a shutter . Film, synchronized 
with the speed of the plane, moves past the 
lens as it records the terrain. Clear pic
tures are possible from a plane racing at 
300 miles an hour and at altitudes from 100 
feel above the ground- far below the effec
tive level of ack-ack- to 71,2 miles. 

Jutting from o bomber window, the strip camera 
looks formidable. Film moves behind on open slit 
bad of the lens. Below, printing from a strip 
negative. Processing the film takes 15 minutes, 
()nd 20,000 prints can be turned out in 24 hours 
Ob!clal photos U S Armu Air Force;s 
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AJAPANESE manual on aircraft recognition. recently cap
tured, lists the B-24 Consolidated Liberator as a "four

ehgined fighter.' ' Considering the number of Zeros that these 
far-ranging bombers have knocked down in the last few 
months, this classification is not so far from the truth. The 

· new deadliness is largely due to the elimination of the last 
weak link in the Liberator's armor of fire, the nose armament. 
Consolidated engineers have modified the nose and installed 
the newly designed Emerson twin .50 caliber turret in place 
of the free, swivel-mounted guns formerly used. Placed far 
out, the new turret can cover an arc of over 200 degrees in 
the horizontal plane and over 90 degrees in the vertical. 

The new Liberator has the greatest variety of armament 
emplacement of any bomber in service today. Besides the 
twin .50 caliber Emerson nose-mounted turret, it carries a 
twin unit built by Martin on top, a two-gun Sperry ball turret 
(the same as on the Flying Fortress) in the belly, and Con
solidated's own twin .50 turret in the tail. These are aug
mented by two single pedestal-mounted .50's in the waist. 

While ·it is true that other heavy bombers carry a greater 
number of .50 guns than the Liberator, this is a decided asset 
to the B-24. If, through the proper emplacement of fewer 
guns, it can completely cover itself with a protective curtain 
of fire, it can invest the weight thus saved in more rounds of 
defensive ammunition, or more bombs to drop on the enemy. 

At Consolidated's Fort Worth plant, the B-24's new nose turret gets final pre
delivery wrapping. Out-front position gives this emplacement the widest sweep 
of any powered turret in use. The guns can be depressed below horizon level 

• 

.. 
• 

• 
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BLIND SPOTS are reduced to a minimum in 
the new Liberator. While the wing and engines 
still keep pa rt of the fire orbit open, the inboard 
part containing the engines and tanks is now 
covered by the nose guns from the front and by 
the top and bottom turrets from the rear. In the 
Pacific, it took the Japs a long time to find out 
about the nose turret, so few of their fighters 
came back to make reports after tackling B-24's 
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THE GUN 1s simila.: in size, weight, and 
ap·pearance to t~e .50 ca_liber Browning 
machine gun, and is issued in both the 
water-cooled and the air-cooled types 

' 
AMMUNITION consists of plastic pellets 3fa 
of an inch in diameter. Used in place of real 
bullets, they save $180 every min ute of operation 

/ 

. 
CONTROL 

lOll\ ltD 

• 

AIR HOS£ FROM C.OMPRISIOit. UNIT 

NOISES' BARDEN 'S NERVES 
A .50 CALIBER Browning machine-gun 

mock-up that shoots plastic bullets and 
trains a student in marksmanship while 
conditioning him to the distracting sounds 
of battle has been developed for · ground and 
aerial gunners. As the student manipu
lates the gun in a 50-foot indoor range and 
tries to hit moving models of planes, tanks, 
and men, two loudspeakers directly behind 
him blast out the ear-splitting noises of 

_combat that jangle a gunner's nerves. 
Using compressed air for propulsion, the 

CONTROL BOARD •. Top switches, left to right, 
operate fire, recoil, gun sound, and bottle sound 

• 

0 

I 

mock-up, known as the M-9 Trainer, throws 
as many as 300 pellets a minute. Recoil is 
simulated by an electromagnetic device. 

' 

To tr~in a student in daylight tracer- ' 
control firing, white pellets are used against 
a dark backdrop. For night tracer-control 
firing, the range is darkened and the pellets 
and target models are coated with lumines
cent paint. Developed by the Edison Gen
eral Electric Appliance Co., Chicago, the 
trainer is on display at the Chrysler-Army 
Ordnance Show in New York. 

BATTLE SOUNDS are picked up from 
phonograph and amplified by loudspeakers 

-... --· . 
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A LL the thrills of real baseball are 
J-\ packed into this game, which 
may be played by two or more con
testants. Flipping a lever, one player 
pitches the ball toward home plate. 
An opposing player, by twirling the 
batter, who swings on a pivot, then 
tries to knock the ball out of the park. 
Details on the rules, and on the con
struction of the game, can be found 
in the Home and Workshop section. 

HIT-AND-RUN photo reconnais
sance over Germany and the 

occupied countries is one of the new
est uses for the famed Supermarine 
Spitfire. Stripped of its armament 
and other surplus weight, this fast 
RAF plane dashes in and comes bacl< 
with pictures of Nazi defenses. 

II 
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POCKETS. Made of a water and 
wind-resistant sateen fabric, the 
new jad~t has four large pockets 
with overlapping flaps that keep the 
buttons from becoming snagged 

BOOTS are made of reversed eowhido. 
Although I 0 inJ:hes high, with a two· 
buekle flap, they ean be donned more 
quickly than old Gl shoes and leggings 

Brand-new Army clothing is worn 

to tatters in a proving ground 

where muddy fields, barbed wire, 

and brambles show up the physical 

fitness of our combat dress. 

By JACK O'BRINE 

Photographs by WILLIAM W. MORRIS 

HOOD. The jaeket eon a:e eas 
converted into a pQrka by means """'' 
a hood that fastens on the · should 
strap buttons and fits over the hel.;.1 
met to protect ears, ehin, and moiJt)ti 

DRAWSTRING a t waist holds jadet 
close to body, keeps out cold blasts of 
air. New fastenings hold cuffs snug 
to wrists. Jacket lining is of popl 

• 

• 
OUR Army travels on its stomach- also 

on its sides, back, elbows, knees, and 
feet. When aU. S. doughboy goes after the 
enemy, he goes after him in any posture 
that suits his purpose. If crawling's the 
thing, he crawls ; if he must do "land back
strokes" to get under l?arbed-wire entangle
ments, he backstrokes; if it takes hiking to 
reach an objective, he hikes. In all, it's a 
supreme test for combat togs, which, from 
skin out, must be superlative to satisfy the 
needs of the world's hardest-hitting soldier. 

Shooting for that quality in American 

.. 
• 
• 

FOLLOWING IS THE STORY OF THE UNI'QUE TESTS 
-·. . •. 
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THE CROTCH. To test this part of the 
trousers, soldiers scale a high wall by step
ping on cleats purposely placed at wide in~ 
tervols so os to strain the seam and fabric. 
Often two men going over the course to
gether will wear trousers submitted by two 
different manufacturers. Another good seam
tugger is to hove a soldier either vault or 
hurdle a three-foot fence. Still another te!.t, 
which strains ~nees and thighs as well, is to 
food down a man with a full fif:ld pod and 
hove him clow his way up a tree, then come 
sliding down os fast as he con. It is this sort 
of rough usage that soon causes a badly mode 
crotch to look like thot shown at upper left 

KNEES hove their own tigorous tests, one of 'which is to 
hove a soldier squeeze his way through o narrow opening, 
bending his knees tightly ond rubbing the stretched knee 
area against abrasive surfaces. In another test, soldiers 
toke a running slide into a foxhole. Below, herring drill 
trousers after four boftering trips around the test course 

• 



THE JACKET undergoes its acid test when a soldier, 
carrying his rifle in the crooks of his arms as he might 
in actual bottle, and hugging the ground to ovoid being 
caught on low-hanging barbed wire, crawls on his belly 
over needle-pointed chipped granite. Other tests include 
sliding into concrete tonk traps and down steep revetments 
of sand and slag. The tear and ripped arm seam shown at 
the left was the result of only one trip around the course 

fighting apparel, the Quartermaster Board, 
Camp Lee, Va., has hit on one of the most 
curious and effective enterprises of World 
War II. It turns new battle dress to rags 
before your eyes on a testing course that has 
all the elements of wear and tear found on 
our far-flung battle fronts. Board techni
cians spot fabric and factory failures as they 
occur, and tabulate them to give a step-by
step record of a garment's deterioration. 
Frays, tears, tear-frays, boles, snags, and 
split seams all go into the chart. Out of it 
come improvements in style, material, and 
workmanship that give our fighters clothing 
built to withstand the rigors of battle. 

With permission of the War Department, 
a writer and photographer of POPULAR SCI
ENCE MONTHLY recently visited Camp Lee's 
unique proving ground. It has been laid out 
by officers who have seen for themselves 
what our soldiers are up against in Europe 
and the Southwest Pacific. It sprawls be
neath tall Virginia pines, in a weird obstacle
sprouting pattern of mud and muck, barbed 
wire, tren ches, walls, revetments, wrecked 
buildings, and tank traps. Zigzagging around 
it and through it is a shoe-test track con
taining every kind of terrain that ever 
gnawed at GI shoes. 

The scene is bustling with activity. It's 
alive with men in khaki and olive drab who 
carry on this odd war assignment. You see 
them, sometimes shoulder to shoulder, some
times in single file, rushing barriers, scaling 
walls, bellying forward over chipped gran-
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POCKETS ond but
tons are subjected to 
every type of wear and 
tear that they may have 
to undergo in actual 
use One of the tests is 
to have a soldier crawl 
on his belly over the 
grime, nails, and jog
ged splinters of t he 
"shelled enemy block
house" below. Jacket, 
right, is ready to fall 
apart after four tests 



RM Y CLO T HES 

SLEEVES get one of their most 
strenuous tests when men crawl 
through a sandy trench on their 
elbows and knees. Rips like that 
seen above hove led to a rein
farced stitching of the seams 

ite, slithering through culverts, climbing slip
pery revetments, sliding into concrete tank 
traps. Some of them leap onto the course in 
spanking-new raiment. But soon it loses 
luster in the helter-skelter happenings that 
induce wear at a rate 10 times nonnal. 

Even as you watch, crotches split, elbows 
burst through, buttons pop off, jagged tears 
appear, small frayed spots on knees become 
large ragged holes. Then you bear the 
tramp, tramp, tramp of soldiers marching 
over the sand, slag, gravel, and corduroy 
sections of the shoe-test course. You see feet 
kicking the life out of GI footgear. Some of 
the shoes were new only a few hours ago. 
Now they're mud-splattered, scuffed, and 
worn. 

Within the shoes, socks also are subjected 
to the hard knocks of the course. And un
derneath · uniforms, GI underwear of all 

• 
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THE TATTERS are carefully 
analyzed by technicians of the 
Quartermaster Board, who make 
a record of all failures resulting 
from inferior fabric or faulty 
workmanship. Experts also follow 
men around the course, observing 
the degree of wear as garments 
pass from one trial to another 

weaves and shades gets a 
thorough testing. Some uni
forms are soaked in synthet
ic perspiration (ammonium 
carbonate and water) to 
simulate conditions encoun
tered in tropical battle 
grounds. But wearers of 
these take the olfactory 
abuse in stride. 

With each detachment of 
soldiers is a "noncom" looking on intently. 
He jots down all major failures in clothing, 
noting the time of each, and the type of ob
stacle that caused it. His notations go back 
to the testing branch to be included in 
charts kept on every article of apparel un
dergoing observation. Then experts of the 
Quartennaster Board compile information 
thus obtained, and recommend changes that 
invariably improve combat gear. 

Out of these recommendations has emerged 
the new and durable field dress of our over
seas troops. Fabric is stronger, workman
ship better, and style more in keeping with 
the exigencies of fighting men. And there 
has arrived that great boon to the doughboy 
- combat boots that put a timely end to his 
cumbersome leggings, fit his feet like soft 
gloves, and possess ruggedness sufficient to 
kick the daylights out of a reeling Axis . 

POPULAR SOIENOE 
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CORDUROY SLAG CH IPPED GRANITE 

SHOES GET 11 FOREIGN-SOIL11 TEST 
Over a 2,000-foot track that has every type of terra in found "in combat zones, 
including the beachheads of the Pacific (sand) and the lava-covered sections 
of Italy (slag). a pair of inferior shoes con be quickly tested to death. Other 
track parts test waterproofing and durability under severe flexing (corduroy) 

• 

SAND MU D WATER 

Gl BOOT IS A BIG STEP FORWARD FROM EARLY SHOE 

1 At the outset of the war, footgeor issued to our 
soldiers consisted of a rather formal and not-too

comfortable-looking pair of russet groin-out shoes 
. 

3 A big step forward come with the introduction 
of a reversed cowhide shoe, with o composition 

sole and heel, reinforcing nails, and a riveted vamp 

2 Successor to th e original Gl shoe, which tests re
vealed hod insufficient staying power, was a shoe 

with a much longer-wearing composition heel and sole 

4 Th e final step was the current combat boot with 
a fu ll leather tong ue. Boot reaches I 0 inches up 

the leg to provide protection to lower part of shin 
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THIRTY TIMES as fast as pre
viously used power-drilling 
methods, Boeing's new "por
cupine" die punches 388 rivet
ing holes into Flying Fortress 
catwalk parts in a single 
press stroke. Accuracy to 
5/ 10,000 of an inch speeds as
sembly by insuring absolute 
alignment of matching parts. 
The die can punch through 
metal over % inch thick. 

A QUICK-ACTING LOCK holds any setting 
on the new Xactor vernier protractor, mak
ing it useful for mass gauging as well as 
single measurements of angles and depths. 
In measuring angles, the pocket-size in
strument is accurate within one half of one 
degree. It is made by 
the Industrial Engineer
ing Co., Chicago. 
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A TRIGGER RELEASE on a new 
clamp offered by the Grand Special
ties Co., Chicago, speeds light ma
chining. When released, the clamp 

can be instantly re
set on work of the 
same thickness with
out any adjustment. 

KITCH EN knife sharpeners with added 
handles and guards are efficient burring 
tools used to smooth edges of newly-cut 
Curtiss-Wright warplane parts. 

POPULAR BOJENOE 
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FLOATING ON ELBOWS in the wings in
stead of on separate pontons, this Claude 
Dornier-designed seaplane ooes away with 
the defects of conventional floats. An inte-

"SURFACE-BOMBING" passing 
ships, Rafael Giminez Ruiz, Philip
pine inventor, would reverse the 
depth-bombing practice to "drop" 
torpedoes up from submarines. His 
weapon is shaped very much like a 
conventional airplane bomb. The 
nose is loaded with explosive, while 
the tail, which is finned to guide 
the ascending torpedo, contains hy
drogen to provide buoyancy. Con
tact sets off the charge. The tor
pedo would be released far enough 
below the surface to give the sub
marine time to get out of range be
fore the explosion. Since the sub
marine would not have to approach 
the surface to discharge the new 
weapon, danger of discovery would 
be minimized, and the undersea 
craft would have an answer to the 
depth charges of surface vessels. 

APRIL, 191,1 
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gral part of the wing, the elbows do not in
crease air resistance. They have no struts to 
carry away under stress, and they prevent 
heavy and sometimes dangerous rocking. 

EXPLOSIVE 

HYDROGEN 

LAMINATED CONSTRUCTION makes the 
portable shield suggested by Paul H. Davey, 
Kent, Conn., light and· effective. Set up on 
its supports, it provides full vision without 
exposure and allows a soldier unhampered 
use of his rifle. 

BULLET• RESISTANT 
GLASS 

APERTURE FOR Rl FLE 

LAYERS OF PLANE 
AND CORRUGATED 
METAL SHEETS 
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By IAGO GALDSTON, M. D. 
Author of 11 Progress in Medicine11 and 

11 Behind the Sulfa Drugs" 

PHYSICAL pain is a disrupting force that 
must be eliminated as far as possible 

among our fighting men. It is a complex 
phenomenon whose analysis has taxed the 
best brains in medicine. We all know that, 
f rom an unpleasant sensation, pain may 
become intolerable. When it is intense and 
long continued, it changes the whole person. 
As W. K. Livingston stated in his book 
"Pain Mechanisms," "It interferes with 
thought processes, it disturbs sleep, impairs 
appetite, undermines morale, and may dis
organize the functioning of every part of 
the body." 

To allay pain, physicians can employ a 
• vast vari.ety of techniques and many drugs. 

These are fitted as closely as possible to the 
needs of the case. In some instances, a 
doctor is able to remove the cause of the 
pain. This, of course, is the ideal treatment. 
Very frequently, however, it can't be done. 
Then the physician can dull the receiving 
mechanisms of the pain sensations, or he 
can block the pathways (nerve tracts) by 
which the pain stimuli are transmitted, or he 
can so affect the brain, by means of drugs, 
that it does not perceive or register the 
sensation of pain. 

Shown above is a Syrette, a single-dose hypo
dermic unit carrying a 1.5-cc. solution of mor
phine tartrate. After needle's hood is removed, 
and the seal between the needle and the tube is 
punctured, needle is inserted (right), and con
tents injected by squeezing collapsible tube 
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The last-named method is the one most 
commonly employed. The drugs most effec
tive in "dulling the brain" against pain are 
morphine and its derivatives. It is in this 
connection that the new synthetic analgesic, 
Demerol, is important. This drug-created 
as a substitute for atropine and morphine
was first introduced in 1939. Its develop
ment not only adds a valuable agent to our 
analgesics, but promises to relieve us of 
dependence on foreign countries for opiates. 

Precious as are the sulfa drugs and blood 
plasma, Demerol and the other pain-killers 
must rank first with the man in pain. This 
fact, coupled with the difficulties encountered 
in sterilizing needles and syringes in fighting 
areas, has stimulated development of con
venient and practical units for quick ad
ministration of analgesics. 

One of these units meeting the strict 
specifications for such equipment-is being 
made in quantity by the Schering Corpora
tion, Bloomfield, N. J. It is called the Hypo
matic. A "one-shot" automatic injection 
instrument, it is a compact unit 4 :14 inches 
long, consisting of a sealed, long-necked 
ampoule containing the solution to be in
jected and also an inert gas under ap
proximately two atmospheres of pressure. 
Its sterile needle is protected by a remov
able glass tube that hugs the collar of the 
needle. Injection is made rapidly and simply, 
the gas expelling the analgesic automatical-

POPULAR SOIENOE 
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Developed as a substitute for morphine, which must be imported, 
Demerol has proved a safer opiate that is highly effective in 
o wide variety of conditions ranging from asthma to childbirth 

Iy. It may be used with equal facility and 
effectiveness by tank and submarine crews, 
airmen, and other fighters far removed from 
normal medical stations. 

Another single-dose hypodermic unit has 
been developed by E. R. Squibb & Sons, 
under War Department encouragement. It 
is called the Syrette, and consists of a col
lapsible tube, the neck of which is affixed 
to a hypodermic needle. 

Found on the wartime list of analgesics 
is an old friend-cold-in a thoroughly new 

As in other types of medical 
laboratory work, experimen
tal animals such as rabbits 
and monkeys are often em
ployed to test the effective
ness of a newly developed 
anesthesia. In' testing a local 
anesthetic, the solution is 
applied in a rabbit's eye 

APRIL, 1944 

guise. Producing analgesia by freezing, 
which employs a spray of ethyl chloride, is 
an old technique. It has long been used to 
desensitize the skin around sore areas. This 
technique has largely been replaced by in
filtration-the injection of analgesics such 
as novocain. But another form of freezing 
has been developed and is proving of real 
value. It dates back to 1938, when Dr. 
Temple Fay, of Philadelphia, sought to 
arrest growth of cancer by lowering the 
patient's body temperature. In experiments, 

. 
~---~ 
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5tubjects were packed in ice. Their body 
temperatures declined. They became drowsy 
and relatively insensible. As a treatment 
for cancer, "body freezing' ' proved valueless, 
but, as is frequently the case in science, the 
experiment which failed in one respect 
proved fruitful in another. In this instance, 
it was found that freezing relieved intract
able pain. Dr. Frederick M. Allen, of New 
York, used it to develop a surgical treatment 
for gangrene of the extremities. He applies 
packed ice to the part after constricting it 
with a tourniquet. Amputation can then be 
made without additional analgesics, and the 
patient suffers no pain and virtually no 
shock. 

No less interesting are the new ways in 
which the old and well-established analgesics 
are being used. For .instance, there is the 
recent application of spinal analgesia to 
obstetrics to produce painless childbirth. It 
is in the form of the so-called continuous 

caudal analgesia, which is a new and novel 
extension of the technique to deaden the 
lower nerve centers of the spinal cord so 
that they do not transmit any sensation of 
pain. 

Analgesics are being used effectively in 
psychotherapy in Britain and the United 
States. They produce prolonged sleep and 
also a mental state not unlike that seen in 
hypnosis. The prolonged sleep is applied to 
relieve the sufferers of intense emotional 
excitement and anxiety. The hypnotic state 
is utilized for diagnosis. In a condition of 
"half-sleep," the patient can underctand 
and respond to questions. His critical facul
ties become such that he is inclined to talk 
freely about things he ordinarily would sup
press or would not remember. By means of 
this type of hypnosis, the psychiatri-st is 
frequently able to arrive at the crux of the 
patient's difficulties in a shorter time than 
would be required in other forms of therapy. 

AUTOMATIC HYPODERMIC MAKES INJECTIONS FOOLPROOF 
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STERILE 
TUBE 

FLEXIBLE 
TUBE 

• 

AMPOULE TIP 
(BREAK OFF H£1?£) 
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Similar to the Syrette in that it is a single-dose 
instrument is the automatic hypodermic known as 
the Hypomatic. After removal of the sterile tube 
that protects the needle (left}. the syringe is ap
plied as shown at lower left. By bending the plastic 
tube that joins the needle and vial, the ampoule tip 
of the vial is broken to release the solution , which 
is driven through the needle and into the tissues 
by inert gas. Considered "foolproof," the syringe 
can be used safely even by an inexperienced Iaymon 

Drawing from Newsweek 

SOLUTION 

INERTGA5 
UNDER 

PRESSURE 
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UTIER DESTRUCTION is the story to be read in 
this air photo of the Focke-Wulf warplane plant at 
Marienburg, East Prussia, after a precision-bombing 
visit by Flying Fortresses of the Eighth Air Force 

TO a layman, many an aerial photograph 
of a bombing objective resembles an ama

teur cameraman's first attempt-and an un
fortunate one at that. Looking at the same 
reconnaissance picture, an Air Intelligence 
expert sees trenches, machine guns, houses, 
factories, railroads, and highways. 

Likewise, after bombers have done their 
work, new photographs often fail to show 
impressive evidence of destruction to the 
layman's eyes. But the art of the trained 
photo interpreter reveals telltale signs of 
war plants knocked out of production, of 
ruined airport runways, and of crippled rail 
centers. 

An amateur can easily learn at least the 
ABC's of reading aerial photographs a fas
cinating detective game of making shrewd 
deductions from simple clues. While some 
of the methods that professionals use must 
remain strict military secrets, enough can 
be told here to make pictures from the air 
far more intelligible to a novice. 

Any city, town, or countryside may pro
vide landmarks to guide raiders, or may take 
on military importance in a land campaign. 
Suppose, therefore, we start with a strate
gical background of familiar landscape fea- . 
tures. Of course they will look strange from 
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RECONNAISSANCE SHOTS 

YIELD TELLTALE CLUES 

TO TRAINED EYES. TRY 

YOUR OWN SKILL AT IT 

-AFTER READING THIS 

By 

ALDEN P. ARMAGNAC 
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AIMOIED VEHICLES, fust 
-.H the assemblr line, oHer a 
~ target. Their destruction 
rn..s wasted worlr, materials 

• 

RtED h Identified by shape 
thadow. With the time of 
lmown, leneth of shadows 

IY\,«' ~ .. tr.: heieht of buildings 

• 
RAILROAD ~- ei'(e away 
the locatfotl of vital .. .._ .. 
Bombs here hit tionsportatlon 

FACTORY SHOPS are .plainly 
marked by sawtooth rooh. Here 
i1 needed prodaclioa ~nachinerr 

• 

the air, because we are accustomed to see
ing them sideways and not from overhead. 
To identify an object, the most important 
aids include its shape, its lightness or dark
ness, its shadow, and its size. 

W hen a long, straight line crosses an 
aerial photo, you need n ot look for locomo
tives or cars to arrive at the conclusion that 
it is a railway. If it does have curves, they 
will be gradual, in accordance with stand
ard railroading practice. Conversely, a series 
of straight lines joined by sharp curves must 
be a motor highway. Simple, isn't it? 
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It may take more imagination to decide 
what to make of a chevron-shaped swath 
cut through a forest. A person experienced 
in looking at air views will recognize it as a 
clearing for a high-tension electric t rans
mission line. Once you are in on the secret, 
the simplest geometry points to the tower 
where the wires change direction. Because 
of their way of marching across country 
with little regard for topography, high
tension wires are easily recognized. 

Perhaps you will puzzle at first over one 
of the most easily identified features of an 
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air view- a pattern of black dots neatiy ar
ranged in rows and columns. It is an or
chard, and the dots are the trees. 

Natural features of a landscape readily 
distinguish themselves from the regular pat
terns of man-made objects. The wandering 
course of a stream, for example, could hard
ly be mistaken for anything else. 

Gradations from white to black, called 
tone or texture, tell a story of their own. 
Roads, which reflect light well, show up in 
light tones-the more heavily traveled, the 
lighter. Plowed fields, too, are good reftec-

APRIL, 1944 

• 

Repoh:s will .slow 
• 

tors. Meadows look darker because of shad
ows cast by the grass, just as plush looks 
darker than satin of the same color. Woods, 
heavily shadowed by trees, appear very dark. 
Cultivated fields range through a variety of 
intermediate tones of gray, from which an 
expert can often determine just what crop 
is being grown! A body of smooth water 
may show up light or dark, according to the 
angle of the sun, whose rays it reflects .like 
a mirror instead of scattering them like 
loose soil. 

Face a window or light, and hold an aerial 
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FROM PHOTO TO MAP. Interpretation of detail on an aerial photograph is illustrated 
above by the comparison of a vertical camera shot with a keyed map based upon it. Note 
how highways show up as white lines with angular turns; railways have gradual curves. 
Points of special interest to a bombardier are rail yards (3). oil tanks (9), airport ( 10). 
The curious oval in the upper left-hand corner ( 14) is the race track at the fair grounds 

· photo with its shadows toward you. This 
correct way of viewing it prevents hills from 
being mistaken for hollows, and craters for 
mounds. Besides giving an illusion of relief, 
shadows also indicate shape and size. An 
oblong object, half bright and half dark, 
turns out to be a house with slanting roofs ; 
one roof slope faces the sun while the other 
is in shadow. If you know the time of day 
when a picture was taken, the height of a 
building may be compared with its length 
and width by noting the length of its shad
ow on the ground. 

In scaling the size of objects, comparisons 
help. A truck on a road gives an idea of the 
road's width; and the size of a warehouse 
may be estimated with respect to a dwelling. 

Supplementing each other as they do, 
these clues lead to further deductions. A 
likely place to look for a bridge is a narrow 
part of a river. A picture shows a well-trav
eled highway leading to such a point. Closer 
examination reveals the bridge itself- which 
looks lighter than the water, and further 
r eveals itself by its size, shape, and shadow 
on the stream. In the art of aerial photo 
interpretation, as in chemistry and many 
other fields, a skilled analyst has a prett~/ 
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good idea ·of what he is going to find before 
he finds it. 

5uperimposed upon ordinary terrain, mil
itary works reveal themselves to the eye of 
the flying camera. Trenches, reappearing in 
the present war, stand out by virtue of their 
zigzag pattern, or that of the earth dug out 
to make them. "Foxholes" can usually be 
picked out by their sharp outlines and deep 
shadows. Wire entanglements show up as 
broad lines or ribbons accentuated, if new
ly laid, by the tracks of working parties. 
Similar tracks betray frequently visited 
machine-gun positions. Grass trampled by 
soldiers may be clearly distinguished from 
other growth. Any disturbance of n ature's 
patterns is a sure sign of human activity. 
Neither telephone posts, their shadows, nor 
wires can usually be seen in reconnaissance 
photos-but the earth removed to sink the 
poles, and the trails left by construction 
crews, make a ser ies of small, regularly 
spaced dots connected by a thin line. As 
might be expected, a photo interpreter with 
tactical training benefits by knowledge of 
how he woyld dispose his own troops, guns, 
and headquarters in a similar situation. 

P ermanept tar- ( Continued on page 199) 
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GLOWING SEATS and carpets to guide 
entering moviegoers to empty seats are 
the suggestion of James H. Owens, Cam
den, N.J. Sit down and you automatically 
black out your seat, giving fair warning 
that it is occupied. Source of the glow 
would be fluorescent dyes activated by in
visible ultraviolet rays blanketing the 
theater. As pointed out by Owens, steady 
patrons would gradually acquire a healthy 
ultraviolet sun tan, in addition to their 
entertainment. 
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RUBBER COVERED 
LEGS 

EYEGLASS 

SELF-CLEANING eyeglasses 
invented by Isidor Green
field, Brooklyn, N. Y., may 
solve the familiar problem 
of constantly fogging lenses. 
Twin windshield-wiperlike blades move 
across both surfaces of the lenses like 
the hand of a clock when a knob is 
rotated in a slotted support around 
the spectacle-frame rim. Industrial 
usefulness is possible for the incon
spicuous wiper, which is easily at
tached to, or removed from, the lens rim. 

\\ \•' 
I , ' 

' 
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WH I ~ 
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IMITATION STEAM madebypuff
ing a cloud of powder from a 
reservoir by compressed air sup
plements the "invisible" note of 
the air whistles used on Diesel 
boats and helps distinguish which 
ship is signaling, in the latest idea 
proposed by John Hays Ham
mond, Jr., noted inventor. 
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h G ake of land mines is 
Testifying to the wide use t e . ermah~~;' V(as captured by Al-
this gigantic dump of Tehllerdanteh, fleeing Nazis out of Sicily 
lied troops when they C ase e 

Sown by millions to slow our 
advancing troops, they must be 
removed by experts who know 
all of their fiendish tricks. 

By HAL BORLAND 
Photographs by WILLIAM W. MORRIS 

THE dragon's teeth of this war are land 
mines, sometimes rated the most devilish 

defensive weapons man ever devised. The 
Axis has used them by the millions- in 
Africa, on the beaches of Sicily and Italy, in 
the Pacific island areas. Every land avenue 
to Hitler's Inner Fortress is virtually paved 
with them. It is 'estimated that in some the
aters, such as Italy, as much as 40 percent 
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of Allied casualties are caused by mines. 
Essentially, the land mine is an explosive 

charge which is set off automatically when 
a man or vehicle touches it or approaches it. 
Cheap to make, light to transport, and easy 
to install, it is as hard to find as a sniper, as 
dangerous to disarm as a commando. To 
cope with it, the Army Engineers have 
developed a corps of specialists who have 
one of the most dangerous, nerve-racking 
assignments in the book. It is their job to 
clear the way for every land advance of our 
troops, and they know as much about land 
mines as the men who make and install 
them- which is plenty. 

There are two principal types of land 
mines: antitank, designed to destroy vehi
cles, and antipersonnel, designed to kill men. 
Antitank mines are hidden in the ground 
and are set off by the weight of a passing 
tank or truck. Antipersonnel mines may 
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GERMAN TELLERMINE I. Above, o sec
tional diagram of the mine {top) , whose case 
has been partially cut away to show construc
tion. This model has been designed so that pres
sure anywhere on the top will cause it to explode 

TELLERMINE II. Above, sectional diagram 
of mine (top). This model's small pressure 
plate keeps mine from exploding until pass
ing vehicle is d irectly over mine. Each Tel
lermine model contains II pounds of TNT 

ITALIAN road mine is simple 
as a mousetrap. It consists of 
a metal box four feet lon·g and 
eight inches square, with loose 
cover set on springs. Between 
two four-pound TNT charges, one 
at each end , is a striking arm 
held under tension by a cord. 
Pressure on the cover low~rs a 
knife that cuts -cord, releases 
striker, causes TNT to explode 

KNIFE BLADE CUTS CORO 
WHEN COVER IS PRESSED 

' 
FIRING PIN RELEASED 
WHEN CORD IS CUT 

SAFETY- -::;;;....:=::::::: 
CATCH 

FRENCH "waffle irQn" {sectional view at right) is 
shown without loose-lid arrangement. When pressed 
down, lid hits igniters {one of which is shown re
moved) to set off mine's six pounds of picric acid 

JAPANESE mine (be low) consists of two pounds 
of picric acid, is set off by pressure on button at 
top center. Jap "satchel bomb" (right) is canvos 
case carrying 11h pounds of picric a cid , and fitted 
with four magnets and de layed fuse. Japs slap 
these bombs on the sid es of tanks as they go past 
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SAFE:TY 
BAR 
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IGNITES TNT 
CHARGES 
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be hidden in the ground, among trees, in 
buildings, or in any kind of booby-trap 
setup. They may be set off by pressure or by 
trip wires, and some varieties leap from the 
ground and explode at waist height. 

All land mines have two basic parts, the 
explosive charge and one or "more firing 
devices or detonators. Antitank mines do 
their damage by explosive force alone; anti
personnel mines hurl projectiles, like mortar 
shells or shrapnel. In both categories, those 
developed by the Germans are the most 
fiendish and complex. 

The German Tellermine, an antitank 
charge, is typical. It looks like an over
grown discus, 16 inches in diameter and four 
inches thick, and contains 11 pounds of TNT, 
which is set off by pressure on the top of 
the mine. Its blast can blow a jeep to bits, 
tear off a tank tread, or rip open a tank's 
belly and kill or maim everyone inside. 
There are two types of Tellers. No. 1, the 
older, is exploded by pressure anywhere on 
its top plate; a tank can nudge it and escape 
with minor damage. No. 2 has a smaller 
pressure plate which insures a knockout for 
any vehicle which sets it off. No. 2 also has 
a fluted top which holds drifting sand and 
makes it easier to camouflage. 

The Teller's pressure detonator, a screw
in device with a firing arm held under 
tension by a shear pin, can be removed with 
relative ease by a mine expert. But this 
mine has two auxiliary detonators, on the 
side and in the bottom, equipped with trip 
wires usually set to entangle anyone who 
disturbs it. And, as a final touch of deviltry, 
Tellermines are sometimes "pancaked" in a 
hole with a maze of trip wires tying them 
together. 

Compared with the Tellermine, the Italian 
road mine, which the Germans sometimes 
use, is as simple as a mousetrap. Basically, 
it is a metal box four feet long and eight 
inches square, with a loose cover set on 
springs. In a compartment at each end is 
a four-pound charge of TNT. Between these 
charges is a percussion cap and a spring
driven striker arm held under tension by a 
cord. On the loose lid is a knife blade which 
cuts the tension cord when the lid is pressed 
down. There are no auxiliary detonators. 

The Japs use a road mine which looks like 
a small edition of Tellermine No. 1 and con
tains two pounds of picric acid set off by 
a pressure detonator. These Jap mines are 
also pancaked to make a particularly 
dangerous trap for man or vehicle. 

The pressure detonators on these Axis 
antitank mines, except the Italian, are of 
two fundamental types: shear-pin and ball
bearing. In the shear-pin type, a firing arm: 
is held under tension above a percussion cap 
by a pin of soft metal, which breaks when 
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additional pressure is applied. In the ball
bearing type, the striker arm is held up by 
ball bearings which, under pressure, are 
forced into recesses and release ,the firing 
pin. Both types of detonator have a safety 
device, usually a hole through the firing arm 
where a pin can be inserted to prevent its 
release. With this pin in place, the detonator 
usually can be unscrewed and removed 
"safely." (The word is the Engineers' ; to 
the layman it may seem something of an 
overstatement. ) Even with the pressure 
detonator out, there may be auxiliary firing 
devices of the unpredictable kind used in 
antipersonnel mines. 

Of all the antipersonnel mines in the Axis 
armory, the German S mine is the trickiest. 
This is the jumping mine, the one which 
hops out of the ground and explodes at belly 
height. It is really a bomb, a pound of TNT 
surrounded by half-inch steel balls in a 
thin metal case. This bomb fits into an 
open can which acts like a small mortar; 
when the firing device is actuated, a light 
powder charge under the bomb element 
boosts it into the air, where a delayed-action 
fuse explodes it like a shrapnel burst. 

The S mine takes either a sensitive pres
sure detonator with three wire prongs or a 
tension detonator fitted with a trip wire. 
Both types work on either the shear-pin or 
the ball-bearing principle, and either can be 
used as an auxiliary in the Tellermine. 
S mines are nearly always scattered through 
fields of Tellermines, to make the "delous
ing" job doubly hazardous. If there is a 
more terrible type of mine, our men have 
not yet faced it. The S mine will kill men 
100 yards away; yet there is a safety area, 
a circle about six yards wide centering on 
the mine itself. A man who knows he has 
tripped one off has a fair chance to escape 
by taking one or two steps away from it 
and falling flat. And some experts say that 
if a man feels the pressure prongs under 
his foot he can force the mine to explode 
in the ground by standing on it. That's 
something like smashing the head of a 
rattlesnake by leaping on it with bare feet. 
But men have done it and lived. 

The Italians developed a picket mine, 
really a bomb, for .field use. It is simply a 
cylinder of TNT wound with brittle wire, 
fitted with a trip-cord firing device, and 
fastened to a stake. When set off, it hurls 
wire fragments in all directions and inflicts 
horrible wounds. 

These weapons are used in any number 
of combinations, particularly in defensive 
tactics. The Germans, for instance, have 
planted as many as 5,000 Tellermines in a 
coastal area a quarter of a mile wide and 
less than half a mile long, and along with 
then 1,000 leaping (Continued on page £00) 
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THESE ARE THE MAN-
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PULL IGNITER 

DETONATOR 
TUBE 

PUSH IGNITER 

GERMAN S MINE is a fiendish device that 
leaps off the ground waist-high and hurls 360 
half-inch steel balls in every direction. Carry
ing a pound of explosive, which is ignited by a 
delayed fuse, it fits in a canister from which 
it is tossed by a light charge. As shown above, 
it can be equipped with three-pronged push ig
niter, or pull igniter fitted with a trip wire 

REEL 
OF 
TRIP 
CORD 

ITALIAN mine is similar to the 
German mine, except that it is 
stationary, being fitted with pins 
by which it can be attached to 
a tree or wall. It contains about 
a pound of explosive and several 
pounds of steel balls or scrap 
iron. An unusual feature is a com
partment in which are carried 
variously colored rolls of cord 
to be used as trip wires. Igniter 
operates on the push-pull prin
ciple: either too much tension or 
not enough tension will cause the 
mine to explode. Because of this, 
the mine has been found particular
ly adaptable to use in booby traps 

NEW MINE REQUIRES NEW DETECTION METHOD 

.APRIL, 1944 

In the African campaign, electromagnetic detectors quidly spotted metal 
mines laid down by the Germans. When the Allies marched into Italy, however, 
they found the wily Nazis had changed their tactics and had laid down con
crete-plastic mines that could be detected only by prodding the earth with 
bayonets or rods. These new mines have concrete bases and sides, and plastic 
covers, so that the full force ·of the explosion is directed straight upward 

DETECTORS SPOT 
THE METAL MINE 

SAPPERS MUST PROBE FOR 
THE NEW MINE 

ELECTRO· 
MAGNETIC 
DETECTOR 

METAL- CASED 
Ml E 

PLASTIC -TOPPED 
ANO CONCRETE ~_\-......-~ 
MINE --~ 
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Nazi 75•IUJD. 
Pa••aeannon 
DasNoKiek 

Pocking a lusty wallop, this Nazi 75-mm. kickless gun con be 
dropped by parachute to support advancing infantry. Th e butt 
consists of an o pen tube throug h which gases con escape to neu
tralize the backward thrust of the exploding powder charge 

size, t his new weapon has a 
butt consis ting of an open tube 
through which gases can es
cape to neutralize the back
ward push of the exploding 
powder charge. Another novel 
feature of the gun is that the 
cartridge case of the shell it 
throws is made of paper in
stead of metal. When the gun 
is fired, this paper case is 
driven out through the open 
butt- called a Venturi tube- in 
the van of the escaping gases. 
It is this simultaneous firing 
of two projectiles in opposite 
directions that solves the prob· 
lem of recoil. 

GERMAN armament captured by the 
Allies r eveals that the Nazis are n ow 

using a kickless 75-mm. gun that can be 
dropped by parachute and quickly brought 
into position in support of advancing in
fantry. In place of the heavy spring 
mechanisms or hydraulic cylinders usually 
employed to cushion r ecoil in guns of this 

Operate d by a hand le a top the block, the breech 
slides horizontally to permit insertion of the 
shell. Diagram below shows how gun simultaneous
ly fires two projectiles in opposite d irections 

Believed to have been inspired by a simila t 
Russian weapon, the Nazi gun weighs 225 % 
pounds, is 45 inches high, and has a six
caliber bore. It is capable of a 42-degree 
elevation and a 20-degree depression. The 
Russian r ecoilless gun, used for the first 
time in the Russo-Finnish war of 1939, is a 
40-mm. weapon weighing 425 pounds and 
firing a projectile of a bout 2% pounds. It is 
smaller than the German gun, standing only 
20 inches high. 

The Nazi recoilless gun is patterned after the 
Davis aerial gun pioneered by the U. S. in the 
first W orld War. Dummy load was fired out back 
end of the gun to neutra lize the recoil from the 
shell. Lewis mach ine gun helped to get the aim 
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TWO CABINS keep 
waves and weather 
from the occupants of 
a new unsinkable life
boat that embodies in 
its design the experi
ences of many surviv
ors of U-boat sink
ings. The first of its 
kind to be built, the 
boat was recently 
launched at Delanco, 
N.J. The 24-foot craft 
weighs 5,000 pounds, 
holds 25 persons, and 
can be driven by mo
tor or sail. The hull can 
be completely inclosed. 

FOUR TIMES as powerful as a conventional 
incandescent searchlight of the same size, a 
new-type General Electric mercury lamp 
shoots out a 7,500,000-candlepower blue
green beam. Compressed air under 25 
pounds pressure is needed to dissipate the 
great amount of heat created by the tiny, 
match-shaped, 900-watt . mercury arc that 
produces the light. Safety switches prevent 
operation with insufficient cooling air. 

• 

• 
- • 

COOL LIGHT "piped" into the interiors of 
shells through a DuPont "Lucite" resin rod 
makes possible safe inspection with this 
portable lamp used in Canadian shell
filling plants. The rod conducts much of 
the light but little of the heat from the 
low-voltage bulb in the special, nonsparking 
metal handle, providing shadowless illumi
nation. A flexible rubber strip extending 
from the ceiling swings the lamp out of the 
way when it is not in use. 

SA WED-OFF version of our 
deadly 105-mm. field-artil
lery howitzer is the new 
M-3 howitzer pictured at 
the left. Comparison with 
the larger weapon ( P.S.M., 
Nov. '42, p. 54) shows it 
to have a shortened barrel, 
compact recoil mechanism, 
and low-slung carriage. 
These combine to giYe it the 
mobility and low siJhouette 
that would make it easy to 
man-handle in the :field. 

• 
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OUR driving habits are in for a 
healthy change. The Army is 

shaping them to meet the urgent 
needs of a force on wheels that can 
be depended upon to get troo~s and 
equipment to the right place at the 
right time. Good driving is a •must 
for soldiers, and the Army has called 
on our civilian front to produce more 
driver material. We must learn to 
drive the Army way. 

The Army's new program- the 
first intensive collabc,ration between 
civilians and the armed forces to 
make better drivers- is .. primarily 
for high-school and college students. 
But it challenges all who drive motor 
vehicles. It aims to teach prospective 
soldiers what they have to know to 
man military transport, and to that 
end Army driving instructors send 
jeeps over cross-country courses as 
civilian passengers hang on and 
strive to learn how it's done. 

Instructors test the reaction of 
civilian drivers to see how long it 
takes them to step on the brake 
when a red light suddenly :flashes, 
and their ability to make smooth, 
coordinated movements is measured 
by the way they manipulate special 
apparatus. Originating in the office 
of the Quartermaster General in 
Washington, the program got under 
way last fall when 115 civilians from 
29 states attended courses at Camp 

After a ride with soldiers at th e wheel, civilians took these jeeps over a winding, bumpy training course. 
Below, soldiers are demonstrating how to use an improvised hoist to rescue a truck bogged down in a hole 



Lee, Va., and Fort Francis E. War
ren, Wyo. They were put through 
the works for three days, driving 
jeeps, trucks, and half-tracks over 
a ll kinds of terrain, making emer
gency repairs, learning map-reading 
and camouflage, and taking notes 
at lectures covering all other phases 
of military driving. 

These civilians returned to their 
home states with knowledge that 
they passed on to educators and 
motor associations. Today hundreds 
of high schools throughout the coun
try have added courses in Army 
driving to their curriculums. Among 
the subjects stressed are the im
portance of motor vehicles in Amer
ica at war; bow mechanisms work 
and what the controls do; how 
physical and mental factors affect 
driving; and bow to drive in black
outs, dim-outs, and convoys. The 
responsibilities of civilian and mili
tary drivers are emphasized. 

Instructors are selected from 
among teachers. Those who wish t o 
receive special training in the war
time phases of driving find scores of 
safety centers and motor associa
tions eager to help them. These 
groups are co-operating closely with 
the Quartermaster Corps, which sup
plies instruction manuals containing 
the latest preinduction training in
formation.-JACK O'BRINE. 

How Good a Driver Are You? 
These Army preinduction questions may 
stump beginners, but not experienced drivers 

1 If an approaching driver doesn't dim 
• his lights, need you dim yours? (A) Yes. 

(B) No. 

2 Most auto skids a re the result of (A) 
• fate, (B) too much ice, (C) overinflated 

tires, (D) driving too fast for road condition. 

3 Driving down a long hill, the clutch may 
• be disengaged if the shift lever is in 

high. (A) True. (B) False. 

4 Can you slow down as quickly from 60 
• to 50 m.p.h. as from 40 to 30? (A) Yes. 

(B) No. 

5 Who has the right of way at an inter
• section with no light or officer when a 

pedestrian is crossing? (A) You. (B) The 
pedestrian. (C) You, if you sound your horn. 

6 Going downhill, it's permissible to (A) 
• disengage clutch, (B) put car in neutral, 

(C)use high gear, (D) turn off ignition. 

7 The hand signal for slowing is the same 
• as for stopping. (A) True. (B) F a lse. 

8 Overinfiation of tires increases traction. 
• (A) True. (B) False. 

9 A driver might invite a rear collision by 
• stopping too fast. (A) True. (B) False. 

1 0 When sltidding on a slippery road, you 
• should (A) use your emergency brake, 

CB) depress your clutch, (C) steer in the 
direction the rear end is going. 

";:).IO;)S poo2 'e S! S.Ia.M.SU'e :};)<MJO;) u a :} 
JO :}nO aU!N ";) (01) ! V (6) ! a (8) ! V (L) ! ;) (9) 
! 8: (g) ! 8: (v) ! a (f:) ! Q (~) ! V (1) : SH:il.M.S.NV 

Instant reaction to danger is vital to good driving, so, at left, civilians ore tested to see how quickly 
they con step on a brake when a red light flashes. The apparatus at right reveals how steady they are 
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THESE HARD-WORKING PARTS TAKE A BEATING EVERY TIME YOU 

By RALPH ROGERS 

EVERY time you drive for one hour at 40 
m.p.h. in . an eight-cylinder car the 16 

valves open and close 840,000 times. Your 
exhaust valves are exposed momentarily to 
temperatures as high as 3,800 deg. F. and 
operate normally at cherry-red heat. 

And yet, a dripping faucet, which is also 
a valve, is apt to get attention more quickly 
-for you can see the faucet dripping. 

.• 

Waste because of pitted valve faces or 
faulty operation is just as pernicious, but 
frequently it is not apparent to the automo
bile owner until his motor begins to run 
erratically. Serious trouble can often be 
nipped in the bud, and fuel can be saved, by 
having your engine "stethoscoped" twice a 
year by a competent repairman whose shop 
is equipped with a motor analyzer. If at
tention should be required then, fewer re
placement parts will be necessary if you 

are warned in time. 
You can make a quick check 

yourself by hand-cranking your en
gine. Valves that seat fully will 
hold the fuel charge and cause the 

_..-- Rocker 
Arm Pivoted 

::----on Shaft 

crank to bounce back or rock as 
the engine is turned over. If resist
ance is lacking on the compression 
stroke, there is a leak- it can be 
heard usually as a hiss, and unless 
this hiss is in the breather, which 

Valve Spring 

- Intake 

· l indicates a leak past the piston and 

Valve 
. . 

Exhaust 
Valve 

• 

' i 
! 

rings, it will mean a faulty valve. 
Test with the hand crank on the 

compression stroke of every cylin
der, and if any valves leak, they 
should be inspected. Punch holes 
in a piece of cardboard to accom
modate the valves as they are re
moved, numbering the holes so the 

: valves can all be returned to their 
original openings. 

Clean off all carbon and burned 
· oil and examine each valve care

fully. Look for pitting and uneven 
wear on the valve faces, check the 

i . . ·' ! 
stems and their fit in the valve 
guides, and test the valve springs. 

.. ppet • 

Excessive wear in either the 
valve stem or guide will make it 

,. : .j impossible to obtain a tight seat by 
~ grinding unless a new guide is 

. ! provided. In a very bad case, both •• 
• • . . 

. 

• • 

• 

. -·-··· 

· the valve and guide· may have to 
be replaced. Too much clearance 
in an intake guide admits air and 
oil into the combustion chamber 
and results in upset carburetion, 
increased oil consumption, and 

• 

•• 

• 

Both valves are over the cylinder in an overhead-valve engine, as 
shown here. On the facing page is an L-head engine valve assembly 
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heavy carbon deposits. Sloppy ex-
haust-guide clearance causes mis
alignment and bad valve seating 
with rapid wear on both the valve 
and seat. In the absence of the 
manufacturer's specifications, 
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STEP ON THE GAS 

which should be followed exactly if 
available, replace any guide or valve 
that produces sidewise movement be
yond that which is barely perceptible. 

Valve springs should be tested for 
uniform length and correct tension. 
If available, a regular valve-spring 
tester should be used, but fairly ac
curate results can be had by standing 
the springs on a level surface and 
holding a straightedge across the tops 
to determine irregularity in height. 
Unequal or cocked valve springs will 
undo in the assembled job all the good 
work that has been put into it. Valve
spring tension that is too weak allows 
a valve to flutter, while tension that 
is too strong causes what is known as 
"stretched" valves. 

Inlet valves, admitting gas instead 
of providing an exit for hot flame, do 
not pit as badly as exhaust valves and 
rarely need grinding. A valve that 
leaks compression can usually be 
ground successfully if it is not burned 
or warped and if there are no ridges 
or shoulders on its seat. Burned or 
warped valves should be refaced with 
a refacing machine, and ridged seats 
require reseating with a reseating 
reamer. 

Grinding is done by smearing the 
face of the valve with a grinding paste 
or compound and turning the vaive 
back and forth in its seat until the 
roughness is worn down. This can be 
accomplished with the aid of a valve 
grinder- a tool similar to a hand drill, 
but provided with prongs that fit into 
the slotted top of a valve or with a 
suction cup that grips a valve with a 
smooth top surface. Grinding may 
also be done by hand, that is, by turn
ing the valve stem. 

When grinding, turn the valve back 
and forth until both valve and seat 
show a bright ring about 1/32" wide 
all the way around. Clean the valve 
and seat occasionally when using the 
hand method to see how the grinding 
is progressing. It is generally help
ful as a guide after the pits have dis
appeared to clean the valve and seat 
and to place about eight equally spaced 
marks with a soft-lead pencil on the 
valve seat. A quarter turn of the valve 

APRIL, 191,4 
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To be ground successfully, valves 
need a definite margin. A knife 
edge causes breakage and burning 

Use one new spring, if possible, 
when checking length and tension 
with the aid of a straightedge 

A valve seat should be narrower 
than the face, for if it is too 
wide it tends to collect carbon 

should then rub each pencil mark. If any 
marks are untouched, continue grinding. 

Be sure to remove all traces of abrasive 
matter from the valve chamber and ports 
when the grinding has been completed. 
Then oil the valve stems and 1·eassemble 
each valve in its own opening. 

Some cars have insert rings as seats for 
exhaust valves. They seldom have 
to be replaced unless they become 
loose or are rendered useless by 
some abnormal engine operation. 
Loose rings are easy to remove, 
and others may be cut away with 
a drill and chisel. Use a bit with a 
diameter smaller than the width 

• 

of the insert ring and drill a hole 

valve stem. To do this, drop each valve into 
its opening before assembling the guides and 
springs, and rest the tappets on the heels 
of the cams on the camshaft. Slip a feeler 
gauge between a stem and tappet and, if 
there is insufficient clearance, remove the 
valve and grind the end of the stem carefully 
until the desired clearance is obtained. 

at two opposite sides, being sure 
not to drill all the way through 
as this may damage the recess. 
The undrilled portion can be cut 
with a chisel so that the ring can 
be removed in two pieces. A new 
insert ring should be packed in 
dry ice for at least 15 minutes 
before installation so that it will 
contract enough to be presse.d 
into the recess. If a recess has 
been worn, an oversize insert can 
be obtained. 

Use a valve-spring lifter to compress the spring when removing 
a spring retainer in an l-head engine. Pincers are needed to 
grip the retainer to ovoid endangering the fingers. Below, a 
feeler gouge measures the clearance between the tappet and 
valve stem. The wrenches fit the lock nut and adjustment nuts 

After reassembly, adjust the 
tappet clearances according to 
the manufacturer's specifications, 
which may be stamped on the 
valve cover plates. Unless di
rected otherwise by these instruc
tions, warm the engine for about 
20 minutes to attain normal op
erating temperature. Since ex
haust-valve clearance is usually 
greater than intake, you can avoid 
confusion by adjusting all of one 
kind first and then the other. 

Ford and Mercury adjustments 
can be made only by grinding the 
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By MARTIN BUNN 

GUS WILSON tore three coupons out of the A 
book handed to him by a worried-looking 

young fellow behind the wheel of an apparently 
well-kept sedan that had paused at the Model 
Garage gas pump . 

"Well, AI," he said, "you report at your induc
tion center pretty soon now, don't you? Keep 

that old chin up, boy." 
Al Day nodded soberly. "Thursday morn

ing," he replied. "But going into the Army 
isn't what's bothering me. Take a look at 
my oil, will you, Mr. Wilson? For a week 
this car has been using pretty nearly as 
much oil as gas. That's what's got me down." 

"You're nearly a quart low," Gus report
ed, and up-ended an oil container over the 
filler pipe. "Going to lay your bus up while 
you're away?" he asked. 

"No," Al told him, "I'm going to sell it to 
a friend of mine on Wednesday-that's day 
after tomorrow. The fact is, I need the 
money. I'm going to be engaged to a mighty 
cute girl before I leave, and I'm to give her 

His headlights revealed AI waiting for him 
beside the road. He stopped and AI got in 

139 

C.opynghred m< 'n..:tl 



an engagement ring at a party at her house 
Wednesday night. It's her birthday." 

"Congratulations," Gus said, and extend
ed his hand. 

"I've paid a deposit on the ring," AI went 
on, "and I figured to pay the balance with 
t he money I'd get for this car. Now I'm 
behind the eight ball. The guy who is sup
posed to buy the car thinks it's in first-class 
condition, like it was a week ago. Why, I've 
even just had the tires recapped. It wouldn't 
be square of me not to tell him something's 
happened to make it eat up oil. And when I 
tell him, he'll call off the deal. What can I 
do, Mr. Wilson? " 

"That's easy," Gus reassured him. "It 
can't be anything serious. Have you no
ticed any oil on your garage floor recently?" 

"No, sir, not a drop," Al said. ''I've looked 
every morning, and I've checked everything 
else I can think of, too. How about you look
ing it over, Mr. Wilson? But I'll have to 
have it back by evening. My girl lives in 
Brownsville, 10 miles out in the country, 
and I'm seeing her every night until I leave." 

"I 've promised a job for tonight," Gus 
told him, "and I have my. hands full tomor
row, t oo. But suppose you bring your bus 
back here in the morning and let Stan look 
it over-Stan's just a grease monkey, but 
he's learning fast. I'll give him a hand if I 
can, and if he can't find the trouble, why 
you bring it back after your date tomorrow 
night, and I'll tackle it myself." 

THE next day when Al drove in, Gus 
checked the oil again, and shook his head. 

"You've lost another quart somehow," he 
said. "How about your oil-pressure gauge?" 

"That's bow I first found out that some
thing was haywire," Al explained. "One day 
the gauge didn't show any pressure at all, 
and a check showed there was hardly any 
oil left in the crankcase. Since then I've 
watched the gauge. It's been all right, but 
I've had to put in a quart of oil every day 
that I've driven more than a few blocks." 

"How about the days you didnJt drive 
more than a few blocks?" Gus demanded. 

"Those days it didn't use any oil," AI said. 
He hesitated for a moment. "Here's some
thing that sounds screwy, Mr. Wilson: the 
bus uses twice as much oil when I drive out 
to my girl's house than it does when I drive 
down to the city and back, but the distance 
is just about the same. The only difference 
is that Peggy- that's my girl- -lives on the 
twistiest old road in the State, and the high
way to the city is nearly straight. But that 
doesn't add up to anything, does it?" 

Gus laughed. "Not likely," be said. 
He turned to Al's car as the youth left. 

After making sure there were no telltale 
oil spots oeneath the motor, Gus examined 

the oil pump on the side of the engine and 
found it to be in good condition with all con
nections tight. Then he called Stan Hicks, 
the Model Garage's current grease monkey, 
told him what he had learned from AI, and 
instructed him to make a thorough check. 

Stan went over the cap screws securing 
the lower part of the crankcase. He saw 
that they were a trifle loose and that there 
were indications that a little oil had seeped 
out around them. 

"That's the stuff," he told himself. "First 
thing I look at turns out to be it..'' 

He tightened the cap screws, but remem
bered Gus's orders and continued his exami
nation. Then he made sure that the valve
cover plate fitted snugly, and that the tim
ing-gear housing was tight. Starting up the 
engine, be ran it at varying speeds while he 
listened, but it purred smoothly without 
knocks that would have indicated a mis
aligned connecting rod, worn or loose bear
ings, or loose tappets from which oil might 
leak. He got out of the car and eyed the ex
haust pipe, but no blue smoke, sure sign of 
excessive oil consumption, came from it. An 
inspection of the spark plugs showed that 
they weren't sooty. He put in a quart of 
oil and looked up Gus. 

" It was the first thing I looked at, Mr. 
Wilson," Stan reported. "But just to make 
sure, I made a thorough check. The only 
place oil was leaking was at the-cap screws 
holding the bottom part of the crankcase. 
They are all right now, and the rest of the 
oil system is as tight as a drum." 

Gus lighted his pipe. "I don 't see how a 
quart of oil a day could have dripped out at 
the cap screws," he said, "but I suppose 
that's as likely an explanation as any." 

GUS was out when Al came for his car, 
and there was no word from the youth 

all day, but at 10 o'clock that evening, just 
as Gus was ready to go home, the office 
phone rang. Al was on the wire, and his 
voice echoed despondency. 

"I'm in an awful spot, Mr. Wilson," he 
said. "I just checked my oil, and the crank
case is pr~ctically dry! I'm at my girl's 
house, and the Brownsville garage is shut 
for the night. I've got a date at ten tomor
row morning with the guy who's going to 
buy my car . What had I better do?" 

"Keep your shirt on and don't try to drive 
without any oil," Gus told him. "I'll bring 
some oil out to you ... Oh, that's all right, 
I never get tired. You'll be waiting for me 
at the edge of town? 0. K." 

Gus hung up, put a can of oil in his road
ster, and started. It was raining hard. A 
couple of miles out of town he turned off 
the highway onto the country road-and re
membered what AI had said about it being 
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the twistiest road in the State. But Gus took 
the turns at an even pace, and within 20 
minutes his headlights revealed Al waiting 
for him beside the road. Gus stopped and 
Al jumped in. 

"Say, Mr. Wilson," he cautioned, "if Peg
gy's father comes out, don't say anything 
about my having to sell the car to buy that 
ring. He's awfully old-fashioned ... but 
here we are now." 

Al's car was parked under a street light, 
its front wheels turned sharply into the 
curb to hold it on the steep grade. A pretty 
girl in a raincoat got out of the sedan and 
came toward them when Gus stopped his 
roadster behind it. 

"This is Peggy Milden, Mr. Wilson," AI 
said. 

Peggy smiled mournfully. "Oh, Mr. Wil
son," she pleaded, upzease get Al's car fixed 
so he can sell it in the morning." 

The import of her entreaty was not lost 
on Gus. "Don't worry," he said. "It will be 
sold, all right. That's a promise." 

He got his can of oil and began to empty 
it into the sedan's crankcase. "Why the 
deuce," he asked himself, "did I say that? 
I don't know what's the matter with this 
bus, and the chances are I'll have to buy it 
myself to make good." Gus is soft-hearted, 
especially where youngsters are concerned. 

When he had filled the crankcase, he 
turned to AI. "That'll get you to the ga
rage," he said. "I'm going home to bed. 
Here's the shop key. Drive your car in and 
leave the key at the diner across the road. 
I'll get at your job the first thing in the 
morning." 

He smiled at Peggy 
and got into his roadster. 
"It'll be all right," he 
said. 

AI Day was waiting in 
front of the Model Ga-
rage when Gus arrived 
the next morning. In the 
shop they found Stan 
scowling at Al's car. 

"What's happened to 
this jalopy since I fixed 
it?" Stan demanded. 
"Look how it's leaked all 
over the floor." 

Gus stared at the pool 
of oil, noticing that the 
front wheels of the car 
were cut sharply to one 
side, just as AI had left 
them. Without a word, he 
hurried into his work 

. clothes, told Stan to back 
the car away from the 
oil, and crawled undP" 
the machine. 

APRIL, 1944 

Gus shook his head. 
"You 've lost o nother 
quart," he told AI 

' 

"Cut the wheels-~harp," he directed after 
a few seconds. "That's 0. K." He wriggled 
out from beneath, and instructed Stan to 
run the car up on the greasing rack. 

"I'm losing my grip," Gus told AI. "You 
gave me a clue when you said your car lost 
more oil on a twisty road than on a straight 
one, but I was too dumb to get it. The new 
recaps on your front tires helped to fool 
me, too. The wheels are out of line, but you 
hadn't driven enough on the recaps to make 
excessive wear show up. 

"But, anyway, I've found the trouble now, 
and it won't take more than half an hour 
to fix it. Somehow you bent the tie rod. The 
rod kept rubbing against the front of the 
oil pan until at last it rubbed a little hole 
in it, and then the oil dripped out." 

AI looked doubtful. "Why didn't the oil 
drip out when the car was standing in my 
garage ? " he asked. 

"For the same reason that your car wast
ed more oil on a twisty road," Gus said. 
"When the wheels were straight, the rod 
was over the hole, so no oil could be lost. 
But as soon as the wheels were turned either 
way, the rod moved from the hole and the 
oil ran out . . . Well, I'll straighten the tie 
rod and see that the wheels run true again. 
Then I'll solder a thick piece of shim over 
the hole, and you can sell the car to your 
friend with a clear conscience. You can buy 
Peggy that ring, and you won't have any
thing to worry about except the war- and I 
know that doesn't bother you." 

"Gee," said AI, ''I knew you'd be able to 
fix it, Mr. Wilson. Thanks a million." 

' 
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All the plays of real baseball are possible in this colorful table game, which con 

be built from scrap stock, short pieces of plywood, and a few ends of dowels 
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A TABLE GAME WITH THE THRILLS 
OF BIG LEAGUE BASEBALL 

By Carl W. Bertsch 

II ATTER UP!" As "Home Run" Joe 
steps up to the plate, bis head cocked 
toward the pitcher's box, he takes a 

few tentative swings with his bat. "Strike 
Out" Kelly, facing him from the mound, 
winds up slowly. Then comes the call, "Play 
Ball!" Kelly lets go his delivery, and Joe 
takes a healthy cut at the horsehide. The 
game is on! 

Just as in a Big League game, anything 
is possible. For this is a scientifically de
signed game board with all the plays of a 
real baseball game and with all the thrills. 
There is only one difference: the batter is 
allowed to swing at every offer, and if be 
fails to connect, the pitch is counted as a 
ball or a strike depending upon the pocket 
it lands in at or behind the plate. 

Scoring is done as in regulation league 
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baseball, with three strikes or four balls aJ.
lowed for each batter, and with three outs 
for each side constituting an inning. As in 
baseball also, nine "innings make a game, 
unless there is a tie score at the end of the 
ninth, in which case extra. innmgs are played 
until one team wins. An ingenious s coring 
board behind center field registers the balls 
and strikes on each batter, the outs on the 
team at bat, the number of runners on base, 
and the runs scored in each inning. 

A novel feature of the game is the pitch
ing device. The ball is placed in the curved 
trough at the side of the pitcher, and one of 
the players swings the movable arm by ma
nipulating the lever. His opponent controls 
the bat by twirling a dowel that rises out 
of the back of the batter, who is swung on 
a fixed pivot in the batter's box. There is 
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RULES 
The ball is in play when the pitching lever is touched. 
STRIKES, BALLS, AND FOULS: Scored as marked on the pockets. 
BALK: Batter goes to first , but runners advance only if forced. 
HITS: Single, double, or triple according to the pocket. Men on 
base advance one base unless otherwise directed . Over the fence in 
fair territory on either a fly or a bounce is a home run. 
RUNS: Man on second scores on a single by a right-handed batter 
to pocket A, or by a left-handed batter to B. Man on third scores 
on any single, when forced in by filled bases, or on a sacrifice fly 
to one of the "out" pockets at the center-field fence unless it is 
the third out. All runners advance one base on such a sacrifice. 
OUTS AND DOUBLE PLAYS: Batter is out when a ball lands in 
an "out" pocket except in special cases. When a ball falls into the 
second-base "out" pocket, a man on first and the batter are both 
out; if bases are filled, outs are at second and third, man on third 
scores, batter is safe at first. When a ball falls into the third-base 
"out" pocket with runners on first and second , the outs are at third 
and first and a man is safe at second; if bases are filled, outs are 
at home and third and men are safe at first and second. 

one of these pivots on each side of the plate 
so that the batter may hit either right or 
left handed. With a few practice tries, play
ers can become expert at both pitching and 
hitting. 

Plywood is used for the most part in the 
construction of the board, which has a dou
ble floor, as shown in the drawing on the 
preceding page. The upper floor is cut out, 
as indicated, for holes that form the pock
ets for hits, outs, and other plays, and is 
raised off the lower floor by % 11 thick 
blocks. This leaves enough space between 
the two floors to trap the % 11 ball when it 
falls into a pocket, yet not enough to allow 

ftH. .SC.RE.W ANO WASHER 

,-.(t '~" 1 \ \'J... SAW CUT~/'- ~·~ / GLUE. ' 

~~~ / '-.. ___ .; / {£-_~£'~ VISORS 
BE.NT 1 / Y'-t-GLUE. r, ~ IN st..oT.s 

it to roll between the floors where it would 
be hard to retrieve. Stops behind the in
field "outs" also help to keep the ball from 
bouncing out and becoming a hit. Baffles 
make the triples and the singles at the foul 
line a little harder to get. 

The board and figures are shown in full 
color on page 112 in the rotogravure section. 
Casein or resin-emulsion waterproof colors 
in brilliant shades are ideal for painting. 
Some of the colors used on the original are 
buff ( 3 parts raw sienna and 1 part white), 
light yellow-green ( 2 parts bright green and 
1 part buff), and deep blue-green (2 parts 
deep blue and 1 part bright green). 
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· ~ Ptece 
REFRESHMENT 
SERVER • • • 

By Joseph Aronson 

FINISHED with a limed-oak effect, this 
two-piece refreshment server combines 

convenience and usefulness with an ap
pearance handsome enough to make it the 
envy of your guests. When not required as 
an extra table, tbe server is designed so that 
its folding legs can be stored compactly, and 
its tray placed over the top of the coffee 
table described on the following page, saving 
the latter from the effects of hard use. 

The tray shown below was made of %" 
oak plywood rabbeted into solid oak sides. 
Hand holes were made by boring two 1" 
holes 1 14" each way from the center of the 
side rails, and by removing the waste stock 
between them. All edges were nicely rounded. 

A lower leaf serves both as a shelf and as 
·a stretcher to keep the legs from spreading. 
It is pivoted on screws between one pair of 
legs, while to its lower side there is at
tached a wedge-shaped, rabbeted cleat that 
engages a dowel between the other pair of 
legs. The accurate placement of this cleat 
is important, since it must coincide with the 
spread permitted by the tray. 

LIST OF MATERIALS 
TRA Y 

No. 
Pc. Description 
1 Bottom 
1 Back r ail 
2 Side r a lls 
1 Front molding 

T. \\', L. 
If• 1 j 27:j,~ 
•12 a•,~ 29:V.. 
lf2 31/2 161t8 
lh 1 28qll 

STA~O 

~0 
Pc. Des('rlptlon T . W. L 
4 Legs T1)l 1112 43 
2 Dowels o/s dla . 14 
2 Dowels ~io dla. 11>=¥• 
l Shelf lr'z 13 22 
1 Cleat 11/s 8 6 

Note: All dimensions are given In Iucht's. 
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COFFEE TABLE 

NOVELTY and design of real merit are 
combined in this coffee table that, like 

the informal serving stand on the preceding 
page, is given the appearance of limed oak 
by applying a paste filler to which white 
pigment has been added. 

Although the table is intended to be used 
independently, its top is proportioned so that 
the tray of the serving stand will fit exactly 
upon it . Guests can thus be served without 
transferring dishes from the tray. 

The two low-placed stretchers between 
the table legs are assembled from short 
pieces in a shape that contributes to the 
modern feeling of the whole table. Cut from 
solid o/s " oak, the top is screwed fast to the 
2" face side of the aprons, leaving recesses 
at each corner just large enough to accom
modate the legs. The legs are then attached 
by doweling and gluing them securely to 
the end aprons. 

Apply the filler to the wood and rub 
against the grain with a clean cloth until 
paste remains only in the depressions. The 
limed effect can be preserved with a thin 
coat of flat varnish, which can be rubbed to 
a satin :finish.-JOSEPH ARONSON. 
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Has Smart Modern Lines 

HALF PLAN 
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No. 
Pc. Description 
1 Top 
4 Legs 
2 Side aprons 

-
27~ 

. 

I 
• 

I • 17 

. 

• 

,. ~ 1. - to Y2 -, 
i:l\ij - 14'' - 4T 
t ---- a----r-1 

I ) TABLE 

LIST OF MATERIALS 

T . W. L. 
% 16lh 27114 
7JII 2 16th 

l lJII 2 221h 

No. 
Pc. D escription T . W. L . 
2 End aprons l l.i! 2 14 
4 Stretcher pieces 7AI 2 3 
2 Stretcher pieces 1i8 2 101/6 

Note: All dimensions are given In Inches. 
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SIDEWDEELER WEATHER VANE 
Breeze Gives Realistic Motion to Its Paddles and Walking Beam 

AS THE vessel turns with the wind, the 
r\ paddle wheels of this steamer supply 
power enough to cause the walking beam to 
oscillate in even a moderate breeze. Painted 
as indicated, the little boat is an effective 
outd~or ornament. 

Except for paddle wheels and boxes, walk
ing beam, masts, and capstan, the entire 
ship is silhouetted in %, 11 pine cut from a 10" 
board. Dowels are inserted in the stack and 
walking-beam standard to prevent warping. 
The paddle wheels are a push fit on a wire 
crankshaft that turns in short sections of 

small tubing, preferably of brass or bronze. 
Similar short lengths of tubing may also be 
placed in the three bearings of the walking 
beam. The paddle wheels will rotate freely 
and smoothly if the crankshaft is counter
balanced with a lump of solder on the aft 
connecting rod. Small oil holes packed with 
cotton in the crankshaft bearings will in
crease the efficiency. Crosspieces nailed· 
under the keel support strips of tin cut 
and painted to resemble waves on each side 
of the ship. The entire unit is carried on a 
ball-thrust bearing.- HI SIBLEY. 

Skate Wheel Forms Vane Mount 

ROLLER-SKATE 
WHEEL 

~·PIPE. 

• 
FLOOR FLAN<:.E 

WHEN fitted with an axle and mounted on a 
standard, as in the drawing at left, an ordinary 
ball-bearing roller skate wheel will serve as a 
weather-vane mount that will turn silently in the 
slightest breeze. The shaft on which the vane 
pivots can be a skate axle or any 14 11 steel rod 
threaded and held in the bearing with nuts. Pack 
the bearing with grease and protect it from rain 
with the bottom part of a tin can inverted and 
held as shown.-RICHARD VERBRUGGHE. 
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ANY a model railroad is a small 
replica of its big brothers, with roll
ing stock carefully scaled and con

scientiously built- only to travel a roadbed 
which is laid upon a terrain quite as 
monotonous and barren as a desert, and 
far less real. Yet this need not be the case. 
Even though easy accessibility to the tracks 
is paramount in a model railroad layout, 
much can still be accomplished in the way 
of imitating nature along the pike. 

The first step, and a highly important one, 
is to justify the layout- to devise the geo
logical and geographical reasons that seem 
to make your particular track layout neces
l"ary. (See P .S.M., May, 1943, p. HW 166.) 

• 
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Once you have determined upon the topo
graphical and other features you wish to 
use, you must then study carefully the way 
such details appear in nature. In fact, it 
will be helpful to take a leaf from the 
diorama builder and to collect a file of 
special photographs culled from magazines. 
Keep them in envelopes or folders under 
such headings as: Highways; Farmland; 
Flat Country ; Rolling Country; Mountains; 
Streams, Rivers, and Lakes ; Trees and 
Foliage; Villages and Towns. Such photo
graphs will aid you in creating a miniature 
countryside that will be far more realistic 
than one designed from observation alone. 

The task ·of transforming the bare wood 
upon which your tracks are built into a 
convincing imitation of nature requires a 
highly versatile covering material. It should 
be easy to prepare and manipulate, adapted 
to following undulating contours, and capable 
of suggesting the texture of earth, rocks, 
concrete, masonry, bricks, and many other 
surfaces. Perhaps this seems a big order, 
but "asbestos mache," a handy and useful 

material for the modeler, can fill the bill. 
By following the formula illustrated on 

page 150, you can make this modeling com
pound, which is light, fire resistant, simple 
to apply, and needs no further preparation 
before painting. It keeps plastic for more 
than a month if wrapped in damp cloths. It 
adheres firmly to nonporous surfaces, and 
it dries hard in a day or two if applied in 
a well-ventilated room. It is not waterproof, 

1 A commonplace w:ene 
along a macadam 

road in the country is 
picked for duplication in 
miniature. The finished 
job appears next month 

2 A wooden framework 
that has the chief 

contours of the land is 
made, after which some 
wire screening is nailed 
or stapled in position 

3 Asbestos modeling 
compound is made 

up and applied thinly 
upon the frame. This sur

' face is then shaped with 
1 the four tools shown 

POPULAR BOIENOE 
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The scale of this model, made by the writer, may 
be gauged by its 4' depth. The figure is about 
11/4" tall, while the corn shocks in the foreground 
are 2" high. Flowing water fills the trout stream 

•••• •• FOR YOUR M 0 DEL RAILROAD 
though, and will soften if soaked. The 
asbestos cement and whiting can probably 
be obtained at a hardware store, the yellow 
corn dextrin at a paint store, and the sul
phonated castor oil at a druggist's. 

After you have decided upon the terrain 
and features you wish to duplicate, the next 

APRIL) 1944 

step is to build a framework which roughly 
follows the contours needed. Ordinary win
dow screening, stapled to wooden supports, 
will serve nicely. With elevations up to 
about 10", the supports may be jigsawed 
from odd pieces of solid lumber, although 
with greater heights a light, braced frame-

CURVATURE. 01' EARTH UMITS VI)ION, 
ESTABLISHING HORIZONS AT - ·· •• 
VARIOUS DI$TANC:E) DEPENDING ,.• 
ON ELEVATION OF OBSERVER. ,•' .. -· _, -----

,., .. ___ ____ _ 

• 

HOAIZON HORIZON HORIZON 

THf ILLUSION OF 61\EAT DISTANC~ CAN 
BE ACHIEVED WITH SHALLOW DEPTH 1F 
l!lo0\6ROUNDS ME 6UII.T A FEW II<HU 

"BEI.DW AVEAA&E EVE LEVEL I\E6AI\DLE~S 
01' DIST,.NCE OF BA<116AOUND 

FROM VIEWIN6 POINT 

The laws of JMilP'-ctive 
sreat value i ri ........ , ...... .... 
that will simulate Htute. 

.... to be aure that the 
are created 
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Photo courtesy New York Central System 

Collecting photos that show details of railroad landscapes will help you to achieve a convincing realism 

work is more satisfactory. For best results, 
large flat wooden surfaces should also be 
covered with screening. However, if the 
wood is first scored with a sharp tool and 
then well covered with shellac or clear 
lacquer, the mix will normally adhere with
out screening. \Vhere a slope bends with a 
horizontal surface, be sure at least to carry 
the screening well beyond the juncture to 
provide a good bond. 

In applying the asbestos mix, use thumb 
and fingers to spread a thin coat (about 1/16" 
thick) on the screening, using an even 
thinner coat on unscreened surfaces. Since 
the modeling compound adheres firmly to 
itself, you may build up and model the 
terrain as thickly as needed on the undercoat. 

A variety of effects can be achieved by 
using your fingers alone to produce the 
curves and contours of land. For paved 
roads, sidewalks, concrete, brick, rutted 
roads, masonry, and so forth, use the flexi
ble trowel and modeling tools illustrated. A 
piece of sponge rubber will also prove 
handy. Wet the tools and your hands oc
casionally to keep the mix from sticking. 

For gravel, sprinkle coarse, clean sand 
on the wet modeling compound and press it 
in lightly. Small pebbles will do for water
smoothed stones, while large boulders and 

t 

2 DISSO~VE IN HOT W.o.TER 

outcropping formations may be simulated 
by appropriately sized rocks. In creating 
rock formations, first work a thin coat of the 
mix onto the underside and other contacting 
surfaces, and then build up the "earth" as 
needed, even to develop a quarry or cliff. 

The model railroader who strives to add 
realism to . his pike must deal with knotty 
problems of perspective in presenting a na
tural scene with relatively shallow depth. 
Wherever rolling stock moves without much 
variation from table-top level, perspective 
cannot be perfectly achieved, because the 
locomotives and their cars won't "diminish." 
From a purely theoretical standpoint, the 
most nearly ideal layout would be to have 
three separate track systems, with 0-gauge 
in the foreground, 00-gauge in the middle
ground and at a higher level, and HO-gauge 
for the distance and a still higher level. A 
drawing on the preceeding page illustrates 
the way perspective angles change accord
ing to the height of the observers's eyes 
above ground. Note that if you have a pike 
in which the background is nearly up to eye 
level, you can sometimes achieve an effective 
illusion of dlstance. 

A second article, to appear in an early 
issue, will discuss the modeling of trees and 
foliage.- CARL W. BERTSCH. 
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By EDWIN M. LOVE 

• 

........ . OVETAIL joints, well known for 
their strength, have long been 
used in fine cabinet work. Now

adays they are frequently displaced 
by other types of joints that are eas
ier to make with power tools, but 
where a self-locking joint is needed 
for use without glue, the dovetail is 
unsurpassed. 

What are typical uses for dovetail
ing 1 The most common is the lap 
dovetail used for attaching the sides 
of a drawer to the front. Single 
through dovetails are excellent for 
such jobs as edging workbench tops, 
or for joining cabinet stiles with an 
upper drawer rail. Multiple dovetails 
make rugged comers on boxes to be 
veneered. Where extra neatness is 
desired, substitute a stopped-lap 
dovetail for the plain lap, and for the 
finest effect employ a secret dovetail, 

Oovetail5 and pin5 are 5awed along the 5ides with a back·. 
saw, or a rip5aw for large work. The guide Jines Of'e· split 
and the blade ke~pt in wade wood for preci5ion in fitting 

which resembles a mitered joint but does not 
forfeit necessary strength. 

How is a single thro1~gh dovetail made 1 
True the material and mark a working face 

CAN THIS JOINT BE MADE? 

Two dovetails at right angles on the same 
piece of. wood look impossible to assemble. 

-How's it done? The answer is on page 153 

• 

and edge with penciled crosses. When lay
ing out the joint, it is well to add 1/16" in 
length to make the pins and tails project 
upon assembling. These projections are 
dressed flush after the glue is dry. Square 
pencil lines around the pieces to guide in cut
ting the sockets, and square another line 
midway between the line on the face of the 
tail member and the dovetail end. This line 
is not indispensable, but it is a most conven
ient base on which to proportion the tails 
and pins. By making the tail four tenths of 
the width of the piece along the base line, a 
strong joint is assured .. A bevel square set 
for a slope of 1" in 6" may be used in mark
ing the sides of the tail. 

Clamp the piece in a vise for sawing the 
sides of the dovetail. Keep the kerf in the 
waste material and split the lines. A back
saw (or for small work a dovetail saw) is 
best to use, since the blade is stiff. For large 
work a ripsaw will prove satisfactory. Saw 
the shoulders last. 

Use the dovetailed piece as a template for 
scribing the guide lines on the end of the 
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, .. board above is being divided into equal parts 
for dp vetails by inclining a scale to include the 
necessary number of intervals between the edges 

Sockets should be chiseled half through from one 
side and finished from the other. Usually it is 
not necessary to damp the mate~ial to the bench 

Trace around the dovetails with a hard pencil to 
outlin~ the ends · of the pins. Align the pieces 
accurately and hold the dovetailed part rigidly 

152 

mating piece. Gauge o -· • .mes on the 
faces of the stock for the p~ sides, or square 
them down if the ends are square. Rip the 
sides and chisel out the sockets, working 
half through from one face and then cutting 
from the other. 

Are multiple through dovetails the same t 
The routine is similar. Plan for half pins or 
half dovetails at the edges, and proportion 
the tails and pins about equally. Some 
craftsmen prefer to make the tails very wide 
and the pins quite thin, which varies the 
spacing and reduces the number of sides to 
be cut. As with the single dovetail, the mid
way base line and the bevel square are help
ful in laying out the joint. If a half division 
is used at the beginning and end, the spac
ing of dovetails will be correct. A proficient 
woodworker can use a rule and estimate the 
inclination of the tail sides. · 

In making more than one joint, time is 
saved by clamping dovetail pieces together, 
laying them out, and cutting the sides as one 
piece. Lines drawn across the face will 
guide in chiseling the mortises. Smooth 
socket bottoms can be cut with a coping saw. 

What are half-Zap dovetail81 Plan the 
side members to mesh into two thirds or 
three quarters of the thiclaiess of the join
ing part, and scribe the dovetails on the end 
wood of the other piece, as with through 
joints. The mortises are chiseled, except that 

, 
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the sides can be __ wed diagonally about 
halfway to the opposite corners, as shown 
in the drawings. In drawer construction it 
is usual to make half pins at the top and 
bottom of the front. The dovetails must be 
proportioned so as to bring one over the 
edge of the drawer bottom, where it will 
hide the end of the· groove in the front piece. 
Sometimes the top and bottom tails are 
made narrower than the rest, an easy expe
dient when the width of the board does not 
divide evenly. 

How is a stopped dovetail m,ade 1 The 
dovetails are not cut through the thickness 
of the sides, as in the lapped joint, but are 
chiseled from the inside so that the ends of 
the pins are hidden upon assembly. Cut the 
pins first, and trace around the ends on the 
inner faces of the side pieces . 

. What is secret dovetailing 1 First saw a 
miter from the outer arris of each mating 
piece, and cut back the ends to a distance 
equal to one fourth of the thickness of the 
stock. In these shoulders cut sockets the 
same way as they are cut in making the 
stopped-lap · dovetail. 

How ar e rails and shelves dovetailed'! For 
a rail, work dovetails and scribe around 
them on the upper ends of the stiles or posts. 
IIi some cases a wider rail can be used, with 
extra dovetails allowed to tie into the upper 
edges of the side rails. 

• 

• 

LAP AND ~PED·LAP DOVETAILS 

~ 

• 

• 

• 
The parts of a wedged and stopped dovetail dado 
joint should fit tightly after the dovetailed member 
has been driven solidly into the groove cut for it . 

A dovetailed shelf end makes a secure 
joint with the cabinet side. One form, a 
wedged dovetail dado, is · illustrated. The 
tenon is dovetailed on one side and tapered 
to fit into a corresponding tapered ~a~o, 
which is stopped at the front to give the 
neat appearance of a nicely butted joint . 

How Trick Joint Is Made 

FIRST GUT THICKNESS 

THE dovetails below are segments 
of the same circle and can be re
volved into the sockets: Lay out 
radiuses of ~ H and 1 1/16H on 
mating ends of the right-angle 
pieces. Square guide lines for the 
dovetails-the outer ones tangent 
to the curve, and the inner as 
chords. For sockets, draw the in
ner lines tangent, and the outer 
as chords. Lay out side guide 
lines from the ends of the straight 
lines, and cut the joints square. 
Then round or hollow the sides 
until they will roll together. 

SECRET DOVETA.IL 

WEDGoEO 
OOVETA.IL DADO 

APRIL, 1944 
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A BREATH of outdoors is brought to the 
. : den or ~t~dy by thes.e rustic book ends. 
· Cut two blocks to the shape shown or glue 

them up from four thicknesses and a gable 
piece as indicated by the dotted lines. Make 
the roofs of thin strips of wood with the 
grooves cut at a slant ; but make the cuts 
straight into the wood for the gabled ends. · 

Paint the window sections dark blue and 
cut cardboard frames for them, as illustrat-

• ./ : 

" 

ed. To create the illusion of glass, place cel
lulose film in ·each windo~ area; then glue 
the frame over it. The ·edges of these frames 
will be covered when the logs-small, split 
branches-are nailed on. Groove the ·doors 
and glue on cardboard hinges. Insert big
headed pins cut short for knobs. A piece of 
slieet metal nailed to each cabin and extend
ing under the books will prevent tipping. 
Glue felt on the underside.---GRAY WOLF. 

Homemade Die Embosses Names and Monograms on Stationery 
MONOGRAMS, emblems, and other insignia 

can be embossed on fine stationery with the 
rigidly constructed die and press shown in 

·· · the accompanying drawings. Plaee a brass 
block in a vise, and with a sharp scriber 
lightly outline the design in reverse. After 
making corrections for alignmen.t , deepen 
the marks with a scriber 
until a cutting tool will 
follow in these depres
sions. 

ground down to the shape of a tiny cape 
chisel. Care must be taken to avoid false 
grooves, and the final cut should leave let
ters 1/ 16" in depth and width. 

To cast the mating die, clamp the cut die 
block in the homemade press shown and 
close t~e side openings of the dovetail slot 

16· GAUGE SHE.£T STHL 
UPPER OlE O F BRAS~ 

with wood. Warm the 

Cutting can be done 
with regular engraving 
tools, but an excellent 
one can be made from 
a phonograph needle If!." flOURING. H01.E CL.AMP 

assembly and pour mol
ten lead or type metal 
into the %" hole until 
both die and hole are 
filled. When the mating 
die has been trimmed, 
the press is ready for 
use.---G. A. BURROWS. 
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YOU are right, J. D. H. New band 
saws are hard to obtain, but an 

efficient saw can be constructed eco
nomically of available materials by fol
lowing the plans below. Using pipe for 
the framework, and wood for wheels and 
pulley, brings the cost so low that the 
electric motor represents the bulk of the 
expense, and a motor might even be 
transferred from some other tool tem
porarily when a bandsawing job comes 
along. 

The size of the saw can be varied, but 
the wheels should not be less than 14" 
in diameter nor more than 1811

• Pipe for 
the framework should be at least 1 1f2 11 

for a small saw, and 2% 11 for the largest. 
Fittings for the frame include one long 
and one short pipe for vertical members, 
and two pipes of the same length for 

RUBBER RIM 
SETSCREW 

REDUCER 

I 
__ ·.;_-

' 

cross members- all threaded at both 
ends. Also needed are two pipe tees, two 
90-deg. elbows, and three · floor flanges, 
two for the base and one for the work
table. 

Threads are removed from the crosses 
of both tees so that they will slide up and 
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down on the frame for adjusting the blade 
tension. Both are tapped for setscrews that 
lock them in position. 

Drill holes in the center of both cross 
members to receive the bearing bolts, and 
drill and tap each elbow for a setscrew to 
bear on the upper cross mem
ber, which can be adjusted 
with a pipe wrench to tilt the 
top wheel and so make the 
blade track. The setscrew in 
the right-hand elbow locks 
the arm bearing the blade 
guide after this has been ad
justed so that the teeth ride 
outside the guide rollers and 
the blade just touches the 
thrust roller. 

Wheels are built up from 
%, 11 plywood disks and should 
be trued on the bearings on 
which they are to run. Ball 
bearings can be improvised 

from roller-skate wheels, or other bearings 
can be made from brass pipe flanges drilled 
te take the bearing bolts. Rubber strips 
such as can be sliced from an inner tube are 
cemented to the rims of both wheels. 

Blade guides consist of three small ball 
bearings like those shown be
low, and the thrust bearings 
can be mounted either as 
shown or else so that the 
blade rides on the side of the 
outer race. The upper guide 
is supported by a small pipe 
that telescopes into a larger 
pipe secured to the elbow, 
permitting it to be adjusted 
to the work. A small guard 
on this guide moves with it. 

The motor should be % hp. 
Blade guards can be fash
ioned of plywood and should 
extend well past the blade all 
around.- ROBERT L . EBY. 

Dowels and Segmented Arches Are Combined in Sturdy Bird Cage 

BUILT entirely of wood except for some 
screws, a washer, and a little wire, this bird 
cage is a good project for the craftsman 
who wants to try something different. From 
% 11 hardwood make a pair of ring frames, 
each in three sections so as to have the 
grain running lengthwise for strength. 

Cut the other parts; then draw parallel 
lines 1h 11 apart on the lower rails, clamp one 
of these and one frame together, and square 
lines across to locate the holes to be drilled 
for the vertical bars. Use dividers to locate 
the holes for the horizontal bars. Drill all 
holes, including those in the rails which re
ceive the vertical bars, for lh" dowels. 

LAYlNG OUT 
HOLES O N 

RING FRAME.S 

•• l.te DOWELS 
5 PACED 
~APART 

;JOINT 
SQUARE. 

• 

Attach the ring frames to the baseboard 
with screws driven from beneath. Insert 
the horizontal bars first, and then the ver
tical ones. Note that two of the latter pass 
through each joint of the frames, reinforc
ing them. Cut an opening for the door by 
removing 31h" sections from five of the bars, 
using these pieces in the door itself. One 
of the full-length cage bars serves as a 
hinge, and the bottom rail of the door rests 
on a washer. The latch is a piece of wire 
with a knob soldered to it. A swing and a 
perch are made of %" dowel. I f neatly built, 
this cage is more attractive unfinished than 
when painted.- H. S. 
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Two-Toned Frame of Cardboard 
Is Tailored to Suit Pictures 

SUITAB~ for displaying full-page color pictures 
such as those that appear in POPULAR SCIEX CE 
MONTHLY, this laminated frame is glued up of 
five layers of cardboard or matboard, as shown 
in the exploded drawing below. Note how the 
two layers next to the back are left open at the 
top to provide a slot for the insertion of the pic
ture and its protecting glass. The broad facing 
of the frame in the photo has an eggshell finish 
in French gray, while the inner border is cut 
from a beige mat of similar texture. H ome 
craftsmen will find that by varying its size and 
color combinations, such a frame can easily be 
tailored to flatter their favorite pictures if pat
terns are cut and tried first .-C. W. B. 
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Su~poi;ted;by. its wooden base, ~Y,hi~h t,ilts 
it slightly -backward, the fra:me_..~rnaments 
a · desk. At its back is a tao fo·r hanging . 
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APRIL CHECK LIST [S HIP SHAPE HOM E 1 

1. Inspect foundation and walks for damage from winter freezing. 

2. Check stucco walls for cracks and loose spots. 

3. Sweep around outside foundation walls and inspect for termites. 

4. Scrape and clean outside ironwork that needs painting. 

5. Inspect porch piers and repair or build new 

6. Clean and paint outdoor and porch furniture. 

7. Repair and prepare porch floors and steps for painting. 

8. Brush and clean efflorescence on brickwork with acid wash. 

9. Repair and paint flower boxes to be ready for early use. 

10. Check for dampness throughout the house during a heavy rain. 

POPULAR SCIENCE MONTHLY SHOP DATA 

APRIL, .l9H 

• 

157 



• 1:' .. ;,,,_-

CANVAS CAN BE PAINTED with a new chemical 
coating that is water-repellent and comes in I 0 
fast colors and black and white. The paint will 
not era ck or s·~iffen fabrics, con be sprayed or 
brushed on, and can be employed to refresh fiber 
rugs, since it is very penetrating and imparts 
strength and pliancy to any fiber that absorbs it. 
An auxiliary product, a clear liquid overcooting, 
can be brushed ove r the canvas point to give it 
double wearing qualities. A mildew-killing agent 
in the coating makes it useful on objects exposed 
to rain, like canvas golf bogs and beach choirs 

CORRUGATED LEATHER SHOE SOLES that pro· 
vide a nonslip surface, but which do not forfeit any 
of the wearing qualities of an ordinary sole, may 
be found on the market after the war. First designed 
for the uncertain feet of children, the corrugated 
sole, specially processed for flexibility, will be 
adaptable to many kinds of work and street footwear 

158 
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An old fiber rug will wash 
easily after being treated 
with this chemical coating 

New life and color con be 
given to dingy, faded lawn
seat cushions and awnings 

• 
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A TWO-EDGED RAZOR BLADE supported by 
the side strips of a small plastic holder , like 
the one below, will prove a handy pocket knife 
that is safe to corry and -:on always be kept 
sharp by an instant change of blades. Incased 
between two panels that slide into a C-shaped 
frame, the exposed edge of the razor blade is 
protected when its holder is turned inward in 
the frame. To change to a cutting position, 
the blade holder is pulled out, reversed, and 
reinserted in the frame, which holds it firmly 
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PARSLEY WILL GROW on a window sill, and keep 
a kitchen well supplied, if a box like the one at 
the right is sprinkled with water and given a spot 
in the sun. Filled with rich earth and sown with 
seeds preplan+ed at jus+ +he right depth, the$8 
flats also contain chemicals that promote a crop. 
The box itself will withstand frequent woterings 

RAYON-AND-WOOL FABRICS should be cleaned 
with cold water when spotted with fruit stains; 
with talcum if freshly soiled with light grease; ~ith 
carbon tetrachloride for old , heavy grease 
spots; with a bleach if disfigured by scorching, 
and by hand-rubbing the fabrics for water rings 

NUMEROUS REPAIR JOBS around the house 
can be accomplished with a new plastic sub
stance that will not crock at sub-zero tempera
tures nor flow under heat. Shown below, this 
mending compound dries slowly and does not 
become extremely hard like some crack fillers 
containing very volatile solvents. It will stick to 
most dry surfaces if made tacky by kneading 

DIRTY HANDS BECOME CLEAN when rubbed with 
a small amount of a liquid cleanser like that in the 
bottle above. Sinking into the pores, the solution 
dissolves the grease and brings it to the surface in 
an emulsified form, which con be easily rinsed away 

..... ,?.,, •, 
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BUGS WON'T F'EAST on your 
climbing roses next June if 
you wet the bushes from top to 
bottom with insecticide from 
this sprayer, which throws a 
fine stream from 15' to 25'. 
Holding d quart, the sprayer, 
pumped by hand, con also be 
fitted with a noule giving 
a fine spray for closer work 

i GENERAL CLEANING of the 
kind that requires a strong 
grease sol'vent like ammonia 
con now be done with a hewly 
marketed substitute. Shown 
at the right, the. detergent 
has an odor of pine instead 
of the acrid smell of real 
ammonia. It won't ex;:-lode, 
and never loses its strength 
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LIST OF MATERIALS 
No. 
Pc. Description T. W. L. 

1 Front ~~ 4 7% 

1 Back ~~ 6~4 71' / 8 

2 Sides ~~ 3~a 6 

1 Lid front ~~ 2% 7% 

1 Lid top ~4 2% 7% 

1 Bottom 1,~ J3' 16 73,a 

1 Partition ~~ 3% 7% 

1 P artition ~~ 4% 75' t B 

4 Foot blocks 11,4 1% 1% 

1 Pai r %" light narrow butts 

Note: All dimensions are given in 
inches. 

Queen A nne S tyle 

STATIONERY BOX 
0 

ADE of nicely grained ~" 
mahogany or other wood, and 
inlaid with metal initials, this 

box for stationery can be assembled 
with precision if it is constructed 
as a unit and a bandsaw is used 
to cut apart the lid and the lower 
portion. In following this procedure, 

• be sure to make grooves in the side 
panels for the partitions before as
sembling the box unit. 

After cutting all stock to size, 
plane and sandpaper it before out
lining and chiseling the channels for 
the inlaid initials. If the letters are 
to be of pewter or copper, scribe 
their shape with a pointed instru
ment and cut them out with a jewel
er's saw. Score the initials on the 
back, apply glue, and squeeze them 
into place with a clamp. 

When cutting the partition grooves 
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in the side panels, it is good workmanship 
to stop them at the floor, but no harm will 
be done by carrying them to the edge. Lay 
out patterns for the partition tops on %" 
squares, as in the drawing; then shape them 
with a jig or coping saw, but glue them in 
place before beveling their ends flush with 
the curve of the side panels. 

using a jigsaw or coping saw, nail the waste 
pieces back on the blocks, and then saw 
along the lines marked Y. Round the feet 
and legs with a knife, sandpaper them well, 
and glue them to the box, securing them 
with small screws. 

Hinge the lid with two narrow brass butts. 
Give the box a mahogany stain, and rub 
in filler colored with the stain. Then apply 
several coats of varnish or shellac- enough 
to build up a good surface for rubbing with 
pumice and oil.- F. H. G. 

For the cabriole legs, first outline a full
size pattern of a leg as shown in the drawing 
and trace the pattern on four blocks of wood 
1 ~~" square. Next, saw the lines marked X~ 
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Of INT[Jl£ST TO 

HOME OWNERS 

GLASS SINKS, heat-tempered 
for strength to resist heavy 
shocks, have been tested with 
good results since the :first units 
were installed in 200 apartments 
of a housing development in 
Bridgeport, Conn. Modern in de
sign like the one at the right, 
the new sinks come in black and 
pastel colors. They do not ab
sorb stains, and are said not to 
be subject to the chipping that 
sometimes disfigures ordinary 
enamel-coated sinks. 
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ABSORBING WATER up to 40 percent of its 
own weight, a new dehydrating powder con
taining calcium chloride turns into a damp, 

APRIL, 1944 

claylike substance · 
when saturated, and 
therefore can be used 
without fear of spill
ing in trunks and clos
ets where a rust or 
mildew preventive is 
required. It can be re
activated indefinitely 
by heating in an oven 
to drive out the mois
ture. Placed in a re
frigerator, it retards 
the frosting of the 
coils. 

.. . , 
.. 

,. 
' s .. 

. . . . ' ' . . 
,' .' f l ' ·I 

" ? ~ • :: . . ' 

; ,,. :.· . 
.. 

. . ~ . . 

i. " 

••• . . . 
:.s 
·~ 

.-.. 

ELECTRIC ATTACHMENT PLUGS contain
ing no screws can be connected securely to a 
lamp or appliance cord without the aid of 
any tool other than a 
small nail or stiff wire 
with which to dis
lodge a pair of two
ply spring prongs from 
their shallow grooves. 
When the prongs have 
been removed, the 
cord is inserted and 
its two bare wires 
spread across the top 
of the plug. Replaced, 
the prongs hold the 
wires in a firm con
tact. 

CERAMIC COAL RANGES, said to 
be the first of their kind, contain 
only 80 lb. of metal and are being 
manufactured in a style that util
izes an unusually small :fire to heat 
a hot and a slow oven and a hot and 
a simmering plate. This newcomer 
to the kitchen employs an auto
matic draft control to keep the 
range at a desired temperature all 
the time it is in use, and the heat is 
distributed both by the gases of 
combustion and by radiation from 
a cylindrical fuel magazine invert
ed over the coals. Its revolving 
grate is refueled from an automatic 
:filler, and ash removal has been 
made dustless. The hot plate can 
be heated to 725 deg. for fast cook
ing, while the simmering plate will 
heat to 460 deg. 

•• 
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DISTINCTIVE 

• 
MAKES A DECORATIVE PIECE FOR YOUR LIVING ROOM 

By FRANK HEGEMEYER 

INTENDED primarily as a decorative piece, 
this wall rack in the Colonial manner re

flects beauty and good taste. Its sturdy con
struction gives it utility as well, for it may 
also be used as a hanging bookshelf for small 
volumes. The warmth and attractiveness of 
its traditional Early American design are 
probably best displayed, however, if it is used 
to hold plates, small figures, and bric-a-brac. 

The rack is made principally of 1h" ma
ple, although birch can be substituted. The 
list of materials gives the dimensions of the 
stock from which the pieces are shaped. Be
cause of the number of doweled and glued 
joints involved, it's wise to use a slow-setting 
glue when assembling the rack, ~nd to lay 

The shelves and slats may conveniently be rounded 
on a drill press which is equipped with a molding 
cutter. Rounding should be dcne on the underside 

The dowel holes are located accurately by means of 
a marking gauge set to meet the lathe center hole 

out the parts in proper position before glu
ing, with clamps, glue, and dowels in easy 
reach. The shelves and the slatted back may 
be built as separate units and later joined 
with wood screws and glue. Bore holes for 
the screws in the shelves, and use a little oil 
or soap on the screws to prevent binding. 

Though it may seem excessively painstak
ing, you will probably find it helpful to num
ber each dowel hole and dowel end as the 
pieces are formed, renumbering them when 
they are turned or shaped. The chance of 
error in assembly will thus be minimized. 

The dowel holes in the three finialed posts 
and in the slats are bored before the work is 
shaped. The stock for the posts should be 
perfectly square, and the dowel-hole loca
tions laid out, as in one photo, by means of a 

Concave surfaces on the ends of the slats can be 
produced by holding them against a I I I 16" sand
ing drum. A support block is mounted on the rest 

Dowel holes in the posts and slats will coincide if 
brads or dowel centers are used to locate them 



marking gauge adjusted to meet 
the lathe center hole at one end of 
the stock. 

Before cutting the shelves, note 
that the centers of the %11 radius 
cuts at the rear corners a r e locat
ed % 11 in from the sides. The ten
on hole centers for the vertical 
tapered posts are placed %" in 
from both the front and sides. The 
four convex-shaped back slats are 
centered between the adjoining 
shelves. Note that the lower two 
shelves are grooved to provide a 
safe support for decorative dishes. 

If you wish to form these 
grooves with a circular saw, they 
can be cut blind- not extending 
to the shelf ends- in the following 
manner. Nail two small heel and 
toe blocks 34" apart on a wood 
strip 2" wide and 4011 long. Clamp 
this jig to the inside of the rip
ping fence, locating the blocks 
equidistant from the blade. At the 
start of the cut, the shelf is placed 
with one end against the heel 
b lock, the one nearest the opera
tor. It is then lowered onto the 
blade and advanced until stopped 
by the toe block. 

A warm-toned :finish can be 
achieved by the use of a penetrat
ing maple stain, which will pro
duce full, uniform tones, without 
streaks or laps. No :filler will be 
required with maple or birch. If 
you lacquer the piece, apply a 
sealer coat and then :finish with 
clear lacquer. Varnish may also 
be used if it is rubbed to a semi
gloss. Care taken in :finishing this 
r ack will be well r ewarded. 

LIST OF M A TERIALS 

No. 
Pc. Description '1'. W. L. 
3 T urning squ ares for 

posts 

6 Center sla ts 
2 Upper slats 
2 Lower sla ts 
1 Top shelf 

2 Lower shelves 
2 Upper shelf posts 

2 Lower shelf posts 
40 Dowels 

1% 1% 
lh 2 

lh 4 

1h 3% 

% 4% 

% 6 
% dia. 
% dia. 
~ dia. 

NOTE: All dimensions are in inches. 

25 

814 
814 
814 

20 

20 

9 

11 

1% 

A'!so needed: 12 fiathead wood screws, 1%" 
long. No. 6 or 7; cold-set ting glue; penetrat

ing-type maple stain. 

Alt hough this wall rack can be used as a bookshelf, the grace 
a nd cha rm of its lines a re best dis played if it is used only a s 
a decorative piece. The fi nia ls on the posts re present a good 
exercise in carefu l craftsma nship on a woodworking lathe 
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RUBBER HOSE 

EDGE CUT 
AND TURNED 

By cutting and bending the serrated 
metal edge of the carton, you can cut 
wax paper in half as it is pulled 
from the roll, as above. For full 
width, lift the paper over the cutter 

~~~==~==~S~TAPLES 

IF LEAVES 

/
ARE WORN 

OR TORN 

STAPLES 

Spading is made easier on the feet by impaling a 
split length of hose on the spade handle and then 
pushing it down over the shoulders of the blade 

Ring holes in loose-leaf books can be kept from 
tearing by fastening used sheets together with a 
hand stapler. Apply three staples on worn paper 

Two stout leather straps riveted 
together and na iled to a wall in 
the manner shown below will make 
a novel holder for one flowerpot 

BRADS OR RIVETS 

164 

Hair and lint can be removed from 
serge clothing with adhesive tape 
wrapped, adhesive side out, on a 
magazine. Roll it over the cloth 

ADHESIVE 
TAPE 

ROLLED MAGAZINE 

A slit in oilcloth will hardly 
be noticeable if adhesive tape 
is applied to the underside of 
the cloth to hold it t ogether 

ADHESIVE TAPE 
APPLIED TO 
UNDERSIDE 

POPULAR SCIENCE 
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' LARGE 
RUBBER 
PENCIL 
ERASER 

EMERY-PAPER 
DIS KS 

/ 
CUT FRO M DISCARDED 

RUBBER HEE L 

Whe n ski poles are n't in a ctual 
use, it is a good idea t o keep 
the points covered with e rasers 

To t rue a pitted fa ucet va lve 
seat, put a brasive disks on the 
stem and twist it in the fau cet 

Most worn-o ut typewriter feet can 
be re placed satisfactorily with 
others cut from old ru bber heels 
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Made of pine, t he hanging wa ll bracket above is 
both decorative a nd handy for racking away the 
to p of a g lass coffee maker whe n it 's not in use 

ORNAMENTAL CAP 

COAT WORN 
THREADS WITH 

SOLDER 

Stripped threads on the fin ial of a lamp shade 
can be ma de t o hold t ightly once more if they 
a re cove red very t hinly wit h a layer of solder 

A P RIL, 1944 

Ha ngers screwed t o a t emplat e la id out a s in t he 
drawing below will serve a s a pa ttern for fitting 
outside screens and st orm sash. Keep the e nds 
flush for a perfect fit. Use the lower section 
as a guide in screwing hooks t o t he window frame, 
a nd the upper one for fi tting eyes on the sashes 

- -- --

~ WIDTH OF SCREEN ~ 
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Round Work Is Easily Centered for Machining a Stopped Slot 

DOUBLING for a slotter or keyseater, the 
versatile modern power shaper can be 

used for cutting keyways accurately in 
round stock if a few precautions are ob
served to be sure that the work is properly 
held. It is particularly important that the 
shaft be so clamped that the center line of 
the keyway will become the vertical diame
ter, for otherwise the sides of the slot will 
be at an angle that will not fit the key. 

In the photographs on the succeeding 
pages, the work is shown clamped in the 
shaper vise with shims of a soft metal such 
as copper between it and the jaws to keep it 
from turning, and it is set on a parallel bar 
to raise the top surface to a convenient 
height for shaping. V -blocks might have 
been placed between the jaws instead of the 
shims, providing a clamping action that 
would hold the work steady. The V -blocks 
would also hold the work horizontal without 
the necessity of resting it on a parallel base. 

Other methods of clamping cylindrical 
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work are practicable when using the slots in 
the shaper table instead of the vise. Rigid 
anchorage may be obtained, for example, by 
employing a fixed wedge on one side of the 
shaft and a wedge block on the other, the 
tapers being toward the table so as to press 
down. The wedge is clamped with a stop pin 
having the screw slightly above the center 
of the work. L-clamps held to the table by 
bolts and stops may also be used. 

Since the keyway is a stopped slot in the 
shaft specified for the job illustrated, a hole 
is drilled at the end to provide clearance for 
the cutting tool. This hole does not affect 
the use of the key in the finished keyway 
even though the key extends into half of it. 

The cutting of such a keyway on the 
shaper is the subject of one of the motion 
pictures produced by the U.S. Office of Edu
cation and distributed by Castle Films as an 
aid in training war workers for machine
tool operation. The photos showing steps in 
the job were selected from this film. 

POPULAR SCIENCE 
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1 This is the job: To cut a 1h" by 3" keyway in 
a cylindrical steel shaft. Depth is measured 

from the bottom of the shaft. A hole drilled at 
the e nd of the stroke provides fo r tool clearance 

3 To keep the tool in line with the layout, 
set the shaper vise parallel to the stroke. 

Check with a dial indicator clamped to the tool 
post. The hand should not move during the stroke 

5 One tool is needed for roughing cuts, another 
for finishing. The former, at left in the photo 

below, is .200" narrower than the width of the 
keyway, the other a few thousandths narrower 
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2 Clamp the shaft securely in a V-block so the 
perpendicular diameter will be the center line 

of the keyway; then lay out the width on the end 
and use a surface gauge to transfer it to the top 

4 Align the shaft with the sides of the layout 
the same distance from the corresponding jaws 

of the vise. A slip of paper under the shaft will 
remain tight after clamping if the setup is level 

6 To be sure the roughing tool is set squarely, 
rest its cutting edge on a parallel laid on the 

solid jaw of the vise and keep it there while 
tightening up the tool-post screw (CONTINUED) 
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7 With the tool set, the table is traversed by 
hand until t he layout marks of the keyway are 

under the tool. Then the t ool is centered with a 
.I 00" margin on each side for the finishing cuts 

9 The ra m stroke is set next. Since the keyway 
is t o be 3" long, the stroke should be about 

4". On this shaper a crank turns a scale to t he 
setting; on others the scale is on top of the ram 

11 Before loweri ng the tool for the first cut, 
move t he ram back and fo rth several ti mes as 

a check. Feed .002" at th e end of each stroke by 
tapping the handwheel with the heel of your hand 
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8 Here the ram speed is set for II strokes per 
minute, the lowest speed on the machine shown. 

This slow speed is necessary because of the shape 
of the tool used and the type of cut t o be take n 

10 The pos ition of the stroke is set manually 
with the aid of a crank. There should be a 

3,4" overrun at th e start to g ive the operator time 
to change the feed, and a 1/4" overrun at the end 

12 Stop the shaper a fte r the first roughing cut 
and check the cut with the keyway layout on 

the shaft. Note in the photo below how the lines 
at the sides are still visible alongside the cut 
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13 Chips collect in the drilled hole at the end 
of the keyway and block the clearance unless 

they are cleaned off. Use a brush or magnetized 
rod, and be sure t o stop the rom to avoid injury 

15 Mount the finishing-cut tool loosely in the 
tool post and rest its cutting edge on a 

parallel bar set on the solid jaw of the vise. 
· With the e dge flush, tight en t he tool-post screw 

17 Ram speed and length of stroke for finishing 
the edges of the keyway remain the same as 

for the roughing cuts, and manual feed may also 
be .002". If desired, scrape the bottom lightly 
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14 Remove all chips after the last roughing cut 
and check the depth with a steel rule placed 

on the parallel the shaft rests on. Measure from 
the bottom of the shaft to the bottom of the cut 

16 Traverse the t able until the layout lines o re 
aligned with the corners of the cutting edge 

of the tool. For a tight-fitting key, the tool corners 
ought to be a few thousandths inside these lines 

18 Before removing the shaft, check the width 
and depth of the keyway, for once removed it 

would be difficult to reset t he piece in t he vise 
for correcting errors. Here is the finished job 
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Seale-Reading Telescope Ai S 

By ERVIN WALTERS 

HALFWAY between a t elescope and a 
microscope, a scale-reading telescope is 

highly useful in many shop applications in
volving minute movements or exact dis
tances. The one shown, made of brass scrap 
and three inexpensive lenses, has a working 
distance of 3" to 4", measured from the ob
jective (front) lens. Magnification can be 
varied by changing lens position, and the 
maximum power with the lenses specified in 
the drawing is approximately six diameters. 
This optical system gives a reversed image, 
which is usually not objectionable. 

The eyepiece, made up of lenses A and B, 
resembles a Huygenian ocular, though for a 
true Huygenian, the focal length of B 
should be three times that of A, and the 
distance AB should be twice the focal length 
of A. The cross hair- either a silk strand, a 
very :fine wire, or a bit of 
spider web, affixed with dabs 
of household cement- must 
be in the sharp focus of lens 
A. The diaphragm shown is 
not absolutely essential; it 
sharpens the image but re
duces illumination. All inside 
surfaces of the telescope are 
painted a nonreflecting black. 

A locking block and two 
rods about %" in diameter 
comprise the mounting. One 
rod, 3" long, is threaded to 
fit the :14 "-20 threaded hole in 

Mounted so that it advances with a lathe 
carriage, the telescope makes it easy to 
do accurate boring to a definite depth 

All the metal parts of the instrument are 
shown below before assembly. The locking 
block was furnished by a dial indicator 

metal block, or to some part of a machine 
tool. The two knurled-head 6-32 screws in 
the tube hold the inner lens tubes in posi
tion; the upper one locks the cross hair in 
alignment with any scale marks used. 

The instrument should always be focused 
so that, when you move your eye back and 
forth over the eyepiece, the cross hair and 
scale line or other index mark appear to 
move as one. If they move at different rates, 
the telescope is either not properly focused 
or the cross hair is not located correctly. 

Convenient uses for this telescope include 
precision boring with a scale attached to 
the lathe bed and the instrument on the 
carriage; cutting off exact lengths; measur
ing diameters of awkward work, with the 
instrument mounted on a slide rest or mill
ing-machine table; and inspection. 

• 

TWO REQUIRED 

J:OCAL 
LENOn-' DIAMETER 

LENS A n w. w.. 14 .... ttl. 
LEN$ 8 5'Z tH tH. J8 WI M. 

the side of the tube. The ~READ 
other is 6" long and is fas- .__ ______________________ ---J 

LEN$ C ,So tM M. 18mnt. 

tened to a C-clamp, a heavy Principal dimension5 are 1hown above. Note the lens specifications 
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Four Useful Faceplate Dogs Simplify Many Lathe Setups 

LTHOUGH largely supplanted by 
the four-jawed chuck, the face
plate dog is still a valuable ac

cessory in certain faceplate setups where 
side pressure with accuracy of adjust
ment is desired. A set of four of these 
dogs cari be easily turned out for use on 
a small lathe equipped with an 8" face
plate with %" slots, as shown in Fig. 1. 

The stock is %, " square cold-rolled 
steel chucked as in Fig. 2, which shows 
the tailpiece being turned. Use an ordi
nary die to thread the tailpiece for the 
clamping nut. Then cut off the part, 
reverse it in the chuck, and smooth and 
slightly chamfer the head. 

Next drill the hole for the adjusting 
screw (Fig. 3) and tap it 5/16"-18 to 
receive a cap screw, which can be used 
with the end square or shouldered as in 
the drawing. Add washers and screws 
to four such fittings, and the set is ready 
for use (Fig. 4).-C. W. WOODSON. 

Broken Lathe Center Salvaged with Part of Old End Mill 
WHEN a lathe center has been broken, 

as at right, it can be restored to working 
condition with stock from a discarded 
end mill. Anneal the center and machine 
off the old point square with the shank, 
and in the shank bore a Morse taper to 
take the stem of the new point. Next drill 
the shank with a ?4 " hole for a knock
out rod. Anneal the end mill and turn it 
between centers to fit the tapered hole. 
Put the old center in the spindle, insert 
the new shank, and turn a 60-deg. point 
on it. Harden this, then replace and 
grind it.-H. D. Chapman. 

• 

• 
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IDEAS 

BLUEPRINT CORRECTIONS can be 
made in the most legible manner by 
using a bleaching agent, rather than 
ink, to write in an omitted dimension. 
One such agent is a water solution of 
sodium carbonate washing soda. Ap
plied with an ordinary pen, it bleaches 
away the blue color, leaving a highly 
visible yellowish line.- W. E. B. 

28-GAUGE 
SPRING 
COPPER 

SLC>TS. FOR 
W I RES 

LOCATION OF WIRES 

H OLDER 

THREAD 
PLUG 
GAUGE 

When three wires are used to measure screw-thread pitch 
diameters, copper springs will hold the wires in place 

CHECKING THREAD PLUG GAUGES 
by the three-wire method of measure
ment is often complicated by the diffi
culty of grasping the wires, the gauge, 
and the micrometer. As shown at the 
left, however, the job is facilitated by 
employing a fixture made of 28-gauge 
spring copper, which will accommodate 
threads up t o 1 ~" in diameter. The 
slots in the springs are made wide 
enough to take wires up to % " diameter 
and long enough to provide for different 
pitches. By placing the wires through 
the slots and in the threads of the gauge 
as illustrated, accurate measurements 
can be made more quickly than by hold
ing them with rubber bands. Hold the 
anvil of the micrometer against the 
two wires.-H. D. C H APMAN. 

THREE-WIRE THREAD MEASUREMENT [SHOP PRAC·TICE] 

Standard threads ore 
truncated. The flat is 
one eighth the pit ch 
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I n romputing the measured pitch diameter or any screw, the formula is : 
cot a 

E = .ll ~ '2.\' - c; ( 1 - cosec a), in which M equals the measurement orer, E the pitch 
diameter, G the diameter of best wire, ~ the number or threads per Inch, aml a one half 
of tht included angle or thread. 

For a tiO-deg, thread, either American coarse or Xational fine. the formula is : 
IJ . 86602 0.8111\U:! 

E = .ll - -" - 3G, and because 30 happens to be just twice .Y • this formula 
can he s implified toE= JI - depth of V-thread. 

Best wire is defined as the size or wire that touches exactly at the m hlslope of a threau. 
The accuracy of the wire must be three times the desired acrurary of the mea,;urement. A 
t able of l,c-M wires follows: 

• 

.v ,._ 0.51735 N G=0.577:>~ N 0.57735 
T hreaus ;.~-

N Threads ·r hreatl> U= .v .v per inc·h D la. 8Ps t Wlr~ Per Inch Dia. B~st Wire l'er Inrh Oia. B~st Wire 

s.o .11 0 722 28 .02062 1 )1 ' .0!10:!0 .2 -•) .U0802 26 .02221 11 .U 52-l9 ' -ti J .00902 24 .O:!..J06 10 .00\77-1 
:i6 .01031 22 .0262-1 !I .06H5 
50 . 01155 20 .02887 8 .Oi217 
.JS .01203 19 .03039 7 • OX:!. ·18 
44 .01312 18 . (}3207 6 .09622 
.J O .01443 16 . 03608 5¥-l .10·197 
36 .0160-l 14 .0-lll!.J 5 .11 5-17 
3 •) .01804 13 .044-ll 4¥-l .12830 -30 .0192-l 12 . 04 811 .J .1-1434 
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GREATER RANGE is given a tele
scoping gauge by fitting its sleeve 
with an extension turned from 
tool-steel rod and rounded on the 
end to a radius less than that of 
the smallest work to be measured. 
The extension shown was designed 
for a gauge measuring in- ~· 

side diameters of from 
11,4 11 to 2 1;8 11 and increases 
its range to a maximum of 
3 7/ 16" . It leaves a gap be
tween 2 1;8 11 and 2 9/ 1611

, 

but since 1,4 11 is standard 
sleeve diameter, the exten
sion can be used on a 
smaller gauge to fill this 
gap. Extensions of several 
lengths permit a variety 
of measurements with a 
small set of gauges and, if 
desired, two or more may 
be fitted end to end. The 
solid end is hardened to 
resist wear.-W. E. B. 

• 
Su ppleme nted by t his 
simple exte nsio n, a 
sma ll set of gauges 

• measu res ma ny s1zes 
of insid e diamet ers 

ENGRAVING ON METAL can be done 
with an old file, broken and ground as 
shown and equipped with a handle to fit 
the palm of the hand. A slender taper file 
is best, but other types are satisfactory. 
Polish the surface to be engraved and lay 
out the design in pencil; then apply con
siderable pressure to the tool, twisting it 
from side to side and making it "walk" 
as it works. When required, a thin metal 
strip clamped to the work will serve as a 
straightedge, as shown in the drawing at ·. 
left. The tool may be used for engraving 
brass, copper, nickel, pewter, aluminum, 
and even tin cans.-R. S. W. · 

LIGHT TOOLS ARE CLOSE AT HAND on this revolving 
tool rack and cabinet that can be mounted between the 
bench and a basement-workshop ceiling. Racks for fre
quently used small tools are provided on the four sides, one 
of which is hinged to give access to a shelved compartment 
that will keep books and shop notes out of the dust. Types 

1--
SHELVE·s 
IO~"XIO~' 

. 

- wA$HER5 

CLEAT 
'l'i.' CARRIAG!E 

60LT 

~1' LAG~CREW 

ALL 3/4"STOC~ 

~ENCH TOP 

of racks should be chosen to 
suit the tools they will hold. 
If any are to be screwed on 
from the inside, it may be 
more convenient to do so be
fore final assembly to avoid 
having to work in close cor
ners. The shelves will serve 
as cross members to brace 
the sides, but if lighter stock 
than the %, 11 specified is pre
ferred, extra bracing may be 
needed. If turning is hard, a 
washer can be inserted at the 
bottom.- WILLIAM FREEMAN. 
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PUTS DRAMA INTO YOUR PICTURES 

By Walter E. Burton 

COMMON causes of uninteresting pho
tographs, or failure to get a picture at 

all, are fiat lighting and incorrect exposures 
resulting from attempts to get pictures with 
some other kind of lighting. In photographic 
parlance the term "fiat lighting" means that 
most or all of the light illuminating the sub
ject comes from a point approximately in 
line with and behind the camera. 

Thus when you stand with the sun direct
ly behind you and snap a picture, you are 
employing lighting that is flat. The pic
ture looks fiat and weak because shadows 
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that give the subject roundness and detail, 
are cast directly away from the camera 
lens. Even when there are shadows, the 
subject sometimes merges with the back
ground so much that it loses its importance 
in the picture. 

A powerful remedy for weak pictures is 
back lighting. In a back-lighted picture, 
much of the light comes from a point that is 
more nearly behind the subject than it is 
behind the camera. Such lighting peps up 
a picture surprisingly, giving the main sub
ject roundness, depth, and emphasis. 

An example of back lighting carried to 
the ultimate is the silhouette photograph. 
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The main object is seen in outline against a 
light background, and the side of the sub
ject toward the camera is black and totally 
devoid of detail. Often the stunt of photo
graphing the subject in outline against a 
sunset or other light background will make 
it possible to get a picture where other 
methods would fail. 

When making silhouettes, expose for the 
background instead of the subject. You can 
make such pictures at any time and with 
any equipment. On the most brilliant day 
you can pose the subject in a doorway, with 
a lake or open landscape behind, and expose 
for the landscape. Or you can shoot an out
door scene through an archway or through 
an arch formed by tree trunks and branches. 
Nearby objects will be black or nearly so 
in the picture. 

The true silhouette method is limited in 
its application. More often you want to 
know what the camera side of the main sub
ject looks like. Here is where true back 
lighting comes in. This calls 
for strong illumination back 
of the subject and casting 
strong shadows toward the 
camera. The light source 
may be placed so the shad
ows are thrown directly to
ward the lens ; but a more 
pleasing result usually is ob
tained when the shadows 
are cast at an angle. 

With only the back light 
you still would get a silhou
ette effect because of the loss 
of front detail. Therefore it 
is necessary to have some 
diffused light striking the 
camera side of the subject. 

era and the sun so that shadows will be 
thrown forward. Usually there will be 
enough light from the sky reflected by the 
foreground to show details of the subject. 

Some positions of the sun with respect to 
the subject are better than others. In most 
cases the sun should be fairly high in the 
sky, so that its light will strike the subject at 
a high angle. This brings the complete shad
ows within the field of view and prevents 
stray light from entering the camera lens. 

Stray light is important. If you point a 
camera toward the sun, even though not di
rectly at it, strong light entering the lens 
may fog the film and sometimes produce 
ghost images. To prevent this, use a sun 
shade. ~uch a gadget is merely a short cyl
inder or cone of metal or other opaque mate
rial that is slipped over the front of the lens. 
It sticks out far enough to intercept all rays 
not contained within the angles of view of 
the lens. · 

The exposure for back-lighted pictures is 
generally a simple matter 

Back-lighted outdoor pic
tures are easy to make in 
sunlight. Place the subject 
somewhere between the cam-

Although a shade on your lens is 
not always essential, it reduces 
the risks of fog or ghost images 

to determine. One method 
is merely to expose the 
film four times as long as 
you would with a light of 
the same light intensity 
behind you. For instance, 
if your exposure meter in
dicates that the exposure 
for a subject in outdoor 
sunshine is 1/ 200 second at 
F / 11, you would use 1/ 50 
second at F / 11 when pho
tographing the shadow 
side of the subject. Anoth
er method is to direct your 
meter at the camera side 
of the subject while shield
ing it from the direct rays 
coming from behind the 
subject. 

When you cannot depend 
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on normal light from the sun or sky to bring 
out details on the shadow side of a back
lighted subject, you must supply additional 
light. This can be done with a piece of white 
cardboard or cloth arranged where it will 
reflect diffused light toward the subject. 

With photoflash lamps and a good syn
chronizer, you can widen the scope of your 
back-lighting technique and even take pic
tures of a figure against a sunset. When us
ing photoflash lamps in daylight, you have 
to balance one light against the other in de
termining shutter speeds and lens stops. 
This boils down to a matter of distance be
tween flash bulb and subject, since exposure 
at a given lens stop and shutter speed de
pend on distance. 

First of all determine the correct expo
sure for the daylight- the exposure that 
will show the background with proper tone 
value and that will record the back-lighted 
details. This exposure is produced by a cer
tain shutter speed at a particular lens stop. 
Thus you can select a shutter speed that will 
enable you to stop motion, if any, and to 
operate the synchronizer. (Some cameras 
should be synchronized at 1/ 100 second or 
faster for reliable results.) From a table 
of . :fiash-bulb exposures, select a distance 
from lamp to subject that will give a correct 
photoflash exposure for the shutter and lens 
stop used. 

Probably this sounds involved, so let's 

176 
• 

Photo by Michele de Santi• 

see how it works out in a specific example: 
Subject: A fisherman walking home along 

a path, the sun behind him and fairly low 
in the sky. 

Camera position: Ahead of the fisherman, 
and to one side of the path, to show l:iis face 
and his right side. 

Correct exposure for background area: 
1/100 second at F / 8. This is insufficient ex
posure, however, to show much detail in the 
fisherman's face, clothing, and parapherna
lia, other than parts back-lighted by the sun. 

The camera is fitted with a synchronizer, 
and you have a 40,000-lumen photoflash 
lamp. From a table of lamp distances, you 
find that a 40,000-lumen lamp will give the 
right illumination at about 22' with a shut
te~ speed of 1/ 100 second and a lens aperture 
of F /8. The picture thus obtained will show 
not only the background and back-lighted 
part of the subject fully exposed, but the 
foreground and camera side of the subject 
as well. 

Sometimes the open-flash method may be 
used when back lighting is weak. Set the 
camera shutter on "time" or "bulb," open 
it for an interval sufficient to record the 
background areas and, during this interval, 
fire the :fiash buib. Most ordinary flash bulbs 
produce usable light for about 1/ 50 second. 

Back lighting will be found highly useful 
to the photographer who tackles the job of 
photographing still-life objects by artificial 
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light. A simple lighting layout using 
incandescent lamps consists of: 

1. A 500-watt spotlight for back 
lighting the subject. Place it behind 
the subject, but not necessarily directly 
in line with the lens, and at whatever 
level above or below the camera the 
subject and its position require. 

2. A No. 2 photoflood or 500-watt 

' 

. 
lamp in a good reflector, placed near · 
the camera and moved back and forth 
to obtain the correct ,intensity of front · 
lighting. 

3. Possibly a smaller lamp, such as 
a No. 1 photoflood in a portable, clamp
on reflector, used to throw modeling 
light on the camera side of the subject 
when a single lamp produces illumina
tion that is too one-sided. 

In using an exposure meter, turn 
out the spotlight and read only the in
tensity of light on the side of the sub
ject toward the camera. 

Either orthochromatic or panchro
matic :film can be used for back light
ing. The "pan" :film is probably better 
for all-around use because it is more 
sensitive to the yellow-red light encountered 
in late afternoon and early morning silhou
ette work and in photoflash and incandes
cent-lamp photography. A fast film is de
sirable. Back lighting increases contrast, so 
be careful .not to overdevelop your negatives. 
And for the same reason, you probably will 
:find that rather soft paper is best for inak-
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ing prints, say No. 1 or No. 2, although sil
houettes may be best on No. 4. 

The next time you unlimber your camera, 
try some back-lighted shots and note how 
three-dimensional they seem. With color film 
the same principles will apply, as they also 
will with home movies, except for the rules 
involving the use of flash bulbs. 

Photo by Michele de Santis 
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------PHOTO .DIE-'8--------------------~ 

With space at a premium in a house 
trailer, this homemade enlarger is 
necessarily compact, though without 
sacrifice of efficiency. The string 
beside it at the left is conn.ected 
to the light switch. Pictured above 
are the partsj at right, a close-up 

THIS COMPACT ENLARGER, built for use 
in the cramped quarters of a house trailer, 
is made chiefly from a cigar box, a piece of 
opal glass, two lengths of plate glass, a 
cylindrical cardboard container, and an en
larging lens. 

Glued beneath this housing is a cardboard 
drawtube cut from a cereal container. Since 
a second tube must fit snugly but adjustably 
over it, several layers of cardboard were 
peeled off to reduce the diameter. (Another 
way might have been to cut a narrow 
lengthwise strip from the tube, and then 
to glue a butt strip inside.) The lens cell 
is built up from cardboard and thin wood, 
and is glued to the second, outer drawtube. 

A 60-watt, 110-volt enlarging bulb in the 
dome light recessed above the trailer sink 
forms the light source. Under the cabinet 
holding this light two tracks are screwed to 
receive flanges on the negative-holder hous
ing. The latter, constructed from a cigar box, 
has a hole in its floor somewhat larger than 
the negatives to be enlarged. Two slots 
permit a glass "sandwich-type" negative 
holder to be slid through the box, while the 
opal glass is mounted on wooden spacers. 

All inside surfaces are blackened with 
ink, and black cloth is glued to apertures 
that might leak light. Since negatives re
main at a fixed height, the degree of en
largement is varied by placing books or 
boxes of dll!erent thicknesses beneath the 
easel.-MANLY BANISTER. 
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TELESCOPING TRIPOD LEGS may be 
held in any desired location between 
the regular stops if a few rubber 
bands are snapped tightly around each 
leg, as at the left. The outer sections 
of the legs are then pushed down 
against the bands. When the tripod is 
to be closed, the bands may be rolled 
to the foot of the legs and kept there 
for future use.-WILLIAM SWALLOW . . 

FOC·AL-PLANE SHUTTERS can be 
locked in an open position by means 
of a simple wire clip, as at the right. 
In cameras having both focal-plane 
and between-the-lens shutters, it is of 
course necessary to leave the former 
open when you are working with the 
between-the-lens shutter, or else blank 
negatives will result. Even though 
the shutter is left open, it may be 
inadvertently snapped shut. The clip 
prevents this; it should be bent to 
hold the lever tightly against the 
cable-release lug.-LoUIS HOCHMAN. 
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HANDY TROUBLE LIGHT. A lamp for emer
gency use around a car, motorcycle, or 
tractor can be made from an old flashlight. 
Enlarge the hole in the reflector to take an 
automobile bulb. File off the pins and solder 
a wire to the center contact at the bottom of 
the base. Solder another wire to the flash
light case. Attach battery clamps to both 
wires. Clip the wire from the bulb to the 
ungrounded battery post or any "hot" 
terminal, and the other to any bare metal 
on the frame. When the light is not needed, 
the wires and clamps can be packed away 
inside the case. 
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SOLDER STICKS that serve well in place of 
wire solder can be made by using a hot 
copper to melt bar solder into the grooves of 
a mold like the one at the left. Plo~ a series 
of narrow grooves in a hardwood board 
after rabbeting both ends to fit grooved 
cleats. The cleats will serve to dam the 
channels and keep the form from warping 
under the heat of the solder. Secure them 
with nails driven into the ends of the board 
between the grooves. 

SCREWDRIVER HANDLES bored and fitted 
with cross rods as in the drawing above 
will provide increased leverage for turning 
stubborn screws. Both ends of the rod are 
tapped for fillister-head screws, one of which 
can be taken out to remove the rod when it 
is not needed.- CARL KNUTSEN. 

SOLDER WON'T ADHERE to a surface that 
has been coated with a mixture of char
coal and glue thinned with water until it 
can be spread easily with a brush. After 
soldering, the dried c;:oating can easily be 
removed with a wire brush.- W. E. B. 

A HOME FIRE-ALARM SYSTEM can be pro
vided at small cost by installing inexpensive 
dial-type thermometers throughout a dwell
ing and connecting them in an electrical 
circuit. As shown in the diagram, one post 
of the doorbell transformer is connected to 
an alarm bell, and the other post to the dial 
of each thermometer by means of a small 
bolt and two nuts. One nut secures the bolt 
to the dial, while the other one binds the 
wire. 

At another point on each dial- say at the 
110-deg. mark for lower floors and higher 
in the attic-a second bolt is installed 
through a hole bored large enough to ac
commodate it with space all around. This 
bolt is then insulated from the dial with rub
ber washers on each side, and is connected 
to the second terminal of the alarm bell. 
Since the uninsulated bolt in each dial 
makes electrical contact with. the pointer, 
the circuit will be closed and the alarm 
will ring whenever the hand reaches the 
insulated bolt at the point of high tempera
ture.- WILLIAM T. CRUNE. 
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Sticking Pin-Tumbler Locks Are Easy to 

Inside Them and Work 
Repair 

Carefully If You Know What's . 

. 

By HAROLD P. STRAND 

PIN -TUMBLER cylinder 
locks have long proved 

efficient safeguards on out
side doors, and on inside 
ones too when special priva
cy has been important, and 
for just as long they have 
intrigued amate:ur lock
smiths who, for the most 
part, have been too timid to 
take a look at what makes 
them work. Fortunately for 
those amateurs not so tim
id, these locks rarely get out 
of order. But when they do, 
it really is a simple matter 
to service them if their prin
ciple of operation is under
stood. 

Cylinder locks of the pin
tumbler type derive their 
name from a series of round 
pins of various lengths that 
they employ for actuation 
by the key. If carelessly 
handled when taken apart, 
a lock can spill these pins 
in confusion and present the 
amateur ·with a first-rate 
puzzle. 

Cylinder locks can be removed for servicing by loosening one screw 
in the lock plate and unscrewing the barrel with the aid of the key 

There are two sets of pins, 
one in the upper part of the 
main barrel along with a set 

1 On this lock a single screw secures the cam to 
the cylinder. Once the cam is removed, take 

care not to let the cylinder slip out of the barrel 
2 Push a short piece of tubing close after the 

cylinder as you slowly press out the latter. 
The tube keeps the barrel pins from falling out 
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CORRECT KEY MAl<ES 
PINS, MEET AT SUr:lFACE 

OF CYliNDER 

' 

0 

of tiny coiled springs, and the other in the 
rotating cylinder or plug. Holes in the two 
sections of the lock are matched so that, 
when there is no key in the lock, the upper 
pins will be pushed part of the way into the 
lower holes by their springs and thus lock 
the cylinder to the barrel. 

Inserting the right key results in lifting 
the pins from a shelf-like ridge or ward in 
the keyhole so that the meeting surfaces of 
the upper and lower .Pins line up exactly 
with the top of the cylinder, which can then 
be turned. A lever or cam on the back of 
the cylinder can then be moved by the key 
and will operate the main lock mechanism 
and unlock the door. Should a wrong key 
have wards that permit it to be inserted, it 
would lift the pins, but they would not line 
up at the top of the cylinder, and the lock still 
would not turn, as indicated in one of the 
drawings above. Five pairs of pins are used 
in the average house lock, and they can be 

3 Examine the pins in the cylinder with the key 
in place. All should be flush with the surface 

of the cylinder. Remove any that are short 

;_" . . 
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WRONG I<EY CAN'T 
ALIGN PINS AND WON'T 

TURN 

... 
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varied in length to obtain an almost endless 
number of combinations. 

Some cylinder locks employ flat levers for 
tumblers instead of round pins. This is es
pecially true of some of the cheaper "~7arieties 
that look on the outside like pin-tumbler 
cylinder locks. The two types can easily be 
distinguished, however, by looking into the 
keyhole, where the first lever or pin can be 
seen plainly . 

. When trouble is experienced with a pin
tumbler lock, the first complaint often is 
that the key catches before it turns. This is 
usually caused by wear on the key, on the 
pins, or on both. It may also be due to 
sticky pins, a condition that can be remedied 
by the application of a little powdered graph
ite blown into the keyhole. After this .is 
done, the key should then be worked iri: and 
out a few times to lubricate all the pins. 
Don't use oil on the pins. 

If the graphite treatment fails, loosen 

4 After new, longer pins have been provided, 
the cylinder is damped in the vise and 

the long pins are filed until they are flush 
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5 All the pins are next removed and placed in their 
relative position on the bench, and the holes are 

slightly countersunk with o drill held in the fingers 
6 Each pin is then placed in turn in o small 

hand drill and the filed end is rounded a 
bit to remove burrs that might cause sticking 

just one of the two machine screws in the 
plate on the edge of the door (the screw 
nearest the outside, as shown in the photo 
on page 180) ; then use the key, inserted 
nearly to full position, as a lever to unscrew 
the barrel. Sometimes a barrel may be hard 
to start this way and a screwdriver instead 
of the key will be needed in the keyhol~, or 
some penetrating oil may be applied around 
the barrel-not inside the keyhole-to loos
en corrosion. 

At the bench, the firs t job (Fig. 1) is t o 
remove the back cam or lever. In the lock 
shown, it was held by a screw. With the cam 
off, care must be taken not to allow the cyl
inder to drop out and let the upper pins and 
springs spill. Cut a 4" length of brass or 
steel tubing of the same diameter as the 
cylinder and clamp it in the vise; then insert 
the key in the keyhole, turn the cylinder in 
the barrel slightly, and push it out with the 
tubing (Fig. 2) . This holds the upper pins 
and springs in place. To prevent accidental 
withdrawal of the tube, wrap a rubber band 
or cellulose tape around both its ends. 

With the key still pushed in to full posi
tion, examine the cylinder to see that no pin 
sticks out too far or fails to come up flush 
with the surface. Either condition will con
tribute to sticky operation. It is easy to file 
down a pin that is too long, but one that is 
too short will have to be replaced. In fact, a 
defective one is usually short since both the 
pins and the key are subject to wear. It is a 
good idea, therefore, to obtain an assort
ment of new pins from a locksmith. If you 
are good at estimating, and do not wish to 
leave the lock out of service while you make 
a trip to the locksmith, you might measure 
the distance from the top of the cylinder to 
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the bottom of the keyhole before you take 
the barrel out of the door. Then measure 
from the bottom of the key to the bottom of 
each notch, subtract ea;ch figure from the 
cylinder dimension, and add a small fraction 
for safety. This will allow you to select a 
small assortment that will not have to be 
filed down much to be the proper length for 
the notches in your key. 

Remove short pins with the aid of tweez
ers (Fig. 3) after lifting them with the key. 
Replace with new ones; then, with all the 
pins either flush or above the surface, put 
the cylinder in the vise, key in place, and 
file across them (Fig. 4) until they are per
fectly level. The pins are then dropped out 
on the bench in their relative position. Some 
cylinders have a steel ball at the bottom of 
each hole for an easy rolling action when the 
key is being inserted or withdrawn. With 
these, it is a good idea not to remove the 
balls from the holes. If you decide to do 
without the balls, longer pins can be substi
tuted for the old ones. 

When the pins have been removed, take a 
small twist drill or countersink in the fin
gers, as in Fig. 5, and slightly countersink 
the edge of each hole. The top ends of the 
pins must also be slightly rounded to re
move the burrs. They can be held in a pin 
vise or even the chuck of a drill (Fig. 6) . 
Reassemble the pins in the cylinder with the 
original well-rounded ends down next to the 
key. 

Apply a ?oat of graphite all over the cyl
inder and pins and, by reversing the opera
tion in removing it, slide the barrel back on 
the cylinder, but be sure they are turned 
slightly out of line so the two sets of pins 
will not slide over each other and possibly 
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catch or stick. Attach the rear cam and try 
the key a few times to be sure it works 
smoothly. 

When putting the barrel back in the door, 
have the cam in its locked vertical position 
and screw the barrel tight against the spac
er collar at the back. The cam must engage 
a lever or arm in the lock case, and care is 
necessary to get it to line up correctly with 
this piece. Occasionally t he original posi
tion of the barrel may be found not to be 
the best. If so, a collar of a different thick
ness or an adjustable spring collar can be 
obtained. If the lock still fails to work 
smoothly, take the barrel out again and run 
a little lubricating oil into the main lock 
mechanism. 

Upper springs rarely cause trouble, but 
if one should break or become damaged, it 
is not too difficult to take it out for replace
ment. Some barrels have a top cover or 
slide that can be tapped off with a small 
tool and a hammer to expose the pins. Where 
this slide is not provided, there is nothing 
to do but dump out all the pins and springs 
through the main hole after removing the 
cylinder. 

The length of the upper pins is not as crit
ical as that of those in the cylinder, but it is 
general practice to match up long and short 
pins so that a long pin in the cylinder, for 
instance, is under a short one in the upper 
part of the barrel. If two long ones were 
put together, there might not be room for 
them to be pressed up into the hole when 
an attempt is made to insert the key. 

In replacing upper pins, the smooth, 
slightly rounded ends should be faced down
ward for contact with the cylinder pins. 
Often the top ends have a slight projection 
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at the center that fits into the end of the 
spring, but this is not always the case. 

To reassemble upper pins that have been 
dumped out through the main hole in the 
barrel, use tweezers, as in Fig. 7, and insert 
the back spring and pin first, pushing the 
short length of brass tubing in to hold them 
in place after they have been pressed in with 
the tweezers. After each hole is fitted, the 
tubing is advanced until the barrel is again 
mounted on it. The barrel can then be as
sembled on the cylinder by sliding it on in 
the vise. 

Remove the main mortise lock after the 
barrel has been taken out if it should need 
attention. In some cases a small hand knob 
on the inside of the door must be removed 
along with the spindle and main hand knobs 
or thumb latches. After cleaning, oil should 
be applied to the working parts, and weak 
or broken springs should be replaced. 

Latches or dead locks of the surface type 
called rim locks are also a form of cylin
der lock. Removing the wood screws and 
taking off the lock case will expose a small 
metal plate through which pass two long 
machine screws that hold the barrel in place. 
When these screws are removed, the cylin
der and barrel can be serviced in the same 
way as those of the locks just described. A 
long blade will be found at the back of the 
barrel instead of a cam, but its removal is 
usually easy after a moment's study. 

To complete the servicing job, the face of · 
the barrel, if it is brass, bronze, or a similar 
metal, may be refinished to remove corro
sion. Use a fine scratch wheel for a dull or 
satin finish, or a cloth polishing wheel with 
stick rouge for a high polish. Either method 
makes an old lock look new. 
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HOW TUBES GENERATE HIGH-FREQUENCY CURRENTS THAT 

ALMOST everyone knows how the elec
r\ tricity of dry cells and household pow
er lines behaves. But the same electrons 
comprising these currents can, under dif
ferent circumstances, move in batHing ways. 
They will be transmitted through insulators 
and will be insulated by metal wrappings. 
They will follow a fairly direct path, but if 
the conductor loops or winds about, they 
will balk, die out, or escape and wander off 
through space. A hollow tube will prove a 
better conductor than a solid rod, for the 
electrons won't go through metal at all, but 
instead will race across the surface. 

Th"e current that acts so strangely is high
frequency A.C., a form of electricity that 
only electron tubes can generate and handle 
efficiently. Our familiar 60-cycle household 
current obeys much the same laws as does 
D.C. At 6,000 and even 60,000 cycles, A.C. 
is still reasonably akin to D.C. But at 600,-

000 cycles it begins to behave peculiarly in 
conductors. 

For example, a plain copper wire will con
duct it more efficiently than the same wire 
with a thin plating of tin, even though the 
tin plating increases the cross section of the 
conductor. The reason? The electrons con
stituting the current, like all moving elec
trons, set up magnetic fields in and around 
the wire. At 600,000 cycles the oscillations 
are so rapid and the fields therefore so 
strong that they force the electrons apart, 
toward the outside surface of the conduc
tors. If this surface is tin, a poorer conduc
tor than copper, the resistance will be great
er than that of an unplated wire. 

At 50,000,000 cycles, or 50 megacycles, 
two loops in a conductor become an induct
ance. So does an ordinary paper condenser 
made of strips of tin foil and paper rolled 
into a spiral. The inductance effect is so 

Radio-frequency induction heaters 
now permit a saving of two thirds 
of the virgin tin until recently 
needed for the production of tin 
plate. Note in the installation at 
the left, which is in a Republic 
Steel Corp. plant, the change in 
reflectivity when the tin fuses 
in passing the last of the coils 

In the model tin-fusing mill that 
is pictured below, a Westinghouse 
engineer reads the temperature of 
the plated steel strip as it runs 
past the inductance. A water tank 
cools off the heated, tin-coated 
strip before it is wound up again 
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JOHN W. CAMPBELL, JR. 

SPAN SPACE, HEAT WITHOUT FLAME, AND SMASH ATOMS 

great that the condenser acts as a choke 
coil-a high inductive resistance. 

Nor will an ordinary dielectric like paper 
do for condensers used at these frequencies. 
When a condenser is charged, an electro
static stress is applied to the molecules of 
the dielectric between the plates. These mole
cules are thus "stretched" out of their nor
mal position, and so store potential energy 
which is released when the condenser is dis
charged. But when the condenser is charged 
and discharged 50,000,000 times a second, 
the molecules cannot respond quickly 
enough. The electrostatic energy, instead of 
being stored and released, is expended in 
trying to move these sluggish molecules and 
is dissipated in the dielectric as heat. This 
renders wood, glass, rubber, waxes, and oils 
unsuitable for use as dielectrics in high-fre
quency work. Mica serves fairly well. Spe
cial plastics and ceramics are also used. 

For the same reason that dielectrics must 
be carefully chosen, any nonconductor in 
the vicinity of a radio-frequency ( R.F.) cir
cuit will absorb some of the energy and so 
affect the electric characteristics. Conduc
tors do the same thing, but for another rea
son. The field of energy surrounding a R.F. 
inductance will induce currents in any metal 
near by. Because these circle about within 
the metal itself, they are termed eddy cur
rents. The R.F. energy that is absorbed and 
generates these is again manifested as heat. 

Since both conductors and nonconductors 
cause adverse effects, no ordinary dynamo, 
with its iron cores, wire coils, and insula
tion, can generate high-frequency current 
efficiently, and this becomes a function of 
the electron tube. 

In building an amplifier, we must guard 
against stray feed-backs currents from the 
plate circuit that by inductive or capacita
tive effects are fed back into the grid of a 
preceding tube. Any feed-back is amplified, 
and the amplified fraction of it that is again 
fed back is further amplified, and so on, un
til the amplifier tube goes into oscillation, 
generating A.C. of a frequency that depends 
upon the values of the inductance and capac
itance in the circuit. 

Undesirable as this is in amplifiers, it en
ables a tube to function as an oscillator, or 
generator of high-frequency currents. An 
oscillator usually includes a condenser, a 
coil, and an amplifying tube so connected 
that some considerable portion of the output 
power is fed back to the grid. This feed
back energy must always be more than the 
loss in the grid circuit. 

Many of the largest broadcasting trans
mitters and R.F. induction furnaces are con
trolled by the oscillations of a small tube 
such as a 6SK7 or 6J5. Frequently a 6L6 is 
used as the first power amplifier, followed 
by larger tubes, the last of which may be a 
bank of huge, water-cooled, 100,000-watt tri-
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odes. But whether the fir.al output is to pow
er a cyclotron "atvm smasher" or a preci
sion electric clock, the oscillator circuit is 
essentially the same. 

In some oscillators, such as those used in 
broadcasting and in frequency standards, 
the output frequency must be mathemati
cally exact, but one intended for an R.F. in
duction furnace must deliver a heavy output 
current, and the frequency is of little impor
tance. An audio-frequency oscillator de
signed for testing A.F. amplifiers must be 
capable of generating pure single-frequency 
tones up to 15,000 cycles per second. When 
tuned to 1,000 cycles, it must generate only 
that frequency, and not the second, third, or 
fourth harmonics at 2,000, 3,000, or 4,000 
cycles. 

Superheterodyne receivers, by means of a 
mixer tube, impress the incoming signal on 
one generated by an oscillator in the set it
self, and the resultant "beat signal" is then 
amplified. This calls for an oscillator that 
will generate a reasonable amount of power, 
that can be tuned to any of a wide range of 
frequencies, and that will remain at any fre
quency it is tuned to. 

A common oscillator is the Hartley cir
cuit, shown in Fig. 1. The feed-back energy 
is obtained by inductive coupling in the coil, 
through the lower part of which the cathode 
current, and therefore the plate current, 
flows. The coil acts as an autotransformer, 

and paPt of the energy appears in the upper 
portion of it, which is connected to the grid. 
Another standard oscillator is the tickler 
circuit (Fig. 2). Here the transformer effect 
between the tickler coil and the grid coil 
supplies the feed-back. 

In the tuned-plate, tuned-grid circuit (Fig. 
3) there is no apparent way for feed-back 
to reach the grid, but feed-back results, 
nevertheless, from the capacitance effect be
tween the plate and the grid. This factor is 
always present in any vacuum-tube circuit, 
and is often alone sufficient to cause un
wanted oscillation in high-gain amplifiers. 
Triodes oscillate readily in this circuit. 

An oscillator with extremely good stabil
ity, and one that is not detuned by a change 
in the load on the output circuit, is the elec
tron-coupled circuit shown in Fig. 4. The 
oscillator is the triode formed by the cath
ode, control grid, and screen grid, the latter 
acting as the plate. The plate proper mere
ly collects spurts of electrons passing 
through the screen and suppressor grids, 
and therefore shows an oscillating voltage. 
The radio-frequency choke (R.F.C.) permits 
application of a positive potential to the 
plate, but blocks the return of R.F. current. 
A 6SK7 is excellent for this circuit. 

Precision oscillators invariably depend 
upon quartz crystals. These are, in effect, 
supersonic tuning forks; they vibrate me
chanically at a frequency determined by 

Signals from station WWV are 
generated by such apparatus 
as this. Their frequency is 
counted by a synchronous elec
tric:. clock that keeps step with 
every cycle and is regularly 
checked against time signals 
from the Naval Observatory 

The crystal that controls the 
initial oscillation is in the 
insulate.d. compartment below. 
Its temperature is kept with
in close limits by thermostats 
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their thickness and other physical charac
teristics. Put between metal plates, such a 
crystal changes shape to a microscopic de
gree when an electric charge is applied to 
the plates. Conversely, if it is set vibrating, 
it will itself generate an oscillating poten
tial on its two surfaces. If an applied poten
tial is of the crystal's own frequency, the 
entire system oscillates in harmony, but if 
the applied oscillation is out of step, it meets 
the counter potential generated by the crys
tal itself, and oscillation ceases. So the crys
tal oscillator circuit (Fig. 5) can generate 
only a signal of the frequency of the crystal. 

The U.S. Bureau of Standards maintains 
radio station WWV, from which only signals 
of certain standard frequencies emanate at 
definite time intervals. Their accuracy. of 
about one part in ten million is made pos
sible by the multivibrator oscillator (Fig. 6). 
Its frequency is governed by the time re
quired for a charge to drain off a condenser 
through a resistance. This interval may be 
from a billionth of a second to a minute. 

Unlike the other oscillators shown, this 
one readily generates the harmonics, or mul
tiples, of any frequency to which it is tuned, 
and it easily falls into step with any out
side frequency near its ov.rn that is fed into 
it. A precision crystal-controlled oscillator 
generates the original signal at 1,000,000 
cycles per second. By means of multivibra
tor units meshed with it, this signal is 

stepped up to as much as 15,000,000 c.p.s. 
and down to an audio frequency of 440 c.p.s. 

One multivibrator unit locked in with the 
other produces a 1,000-cycle note, which is 
amplified to drive a synchronous electric 
clock. This clock is compared daily with 
time signals from the Arlington Naval Ob
servatory, and by its dial the engineers of 
WWV can accurately count the number of 
cycles of any signal they transmit. 

Figure 7 shows a beat-frequency oscilla
tor commonly used to generate audio fre
quencies. To generate low frequencies with 
an ordinary oscillator would require big, 
clumsy inductances and condensers. This 
circuit can be tuned over the whole range 
of audio frequencies by the tuning con
denser C1. 

There are two circuits, one tuned to a 
fixed frequency of, say, 100,000 cycles, which 
signal is fed into coil L,. The other can be 
tuned by Ct to from 100,000 to 120,000 cycles. 
If it is tuned at 100,030 cycles, this signal 

. fed into coil L2 will 'Qe out of phase with that 
in L1 most of the time, but 30 times a second 
the two will be in phase and reinforce one 
another. This beat frequency, fed to the 
mixer tube, will produce a 30-cycle note in 
the output. The same principle applied to 
radio frequencies makes possible the super
heterodyne receiver, the beat frequency (in 
this case called the intermediate frequency) 
usually being 456 kilocycles. 
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DOW TO STOP APPLIAN~E STATI~ 
fie 

FEW people realize how much of the static 
heard on a radio receiver may come from 

electric appliances in the home. Especially 
noisy are the older types of appliances, for 
much of the later equipment is provided 
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with some sort of built-in filter. Simple 
remedies can be effected by the amateur 
serviceman. Those described below call for 
noise filters put into the appliance circuit 
itself and will prove highly efficient. 

VACUUM CLEANER. Two paper tubular 
condensers are required. Each is rated at 
400 volts, but one should have a capacity 
of .1 mfd. and the other of .01 mfd. It is 
important to have these values correct both 
for thi3 and other filters. The .1-mfd. con
denser is connected across the motor, while 
the other is connected from one side of the 
line cord to the metal frame of the vacuum 
cleaner. Sometimes static caused by the 
machine can be reduced still further by 
reversing the plug in the wall socket. 

ELECTRIC RAZOR. This is a noisy trouble
maker that will interfere with reception out 
of all proportion to the size of its tiny motor. 
It is, however, the simplest of the appliances 
to :filter. Connect a 400-volt, .01-mfd. paper 
tubular condenser across the cord at a point 
near the A.C. motor plug, soldering one 
lead of the condenser to one wire and the 
other lead to the other wire, as shown in 
the drawing at the left. Both the condenser 
and the exposed wire can be covered with 
rubber tape. So secured, the filter will not 
be in the way during use . 

WASHING MACHINE. Two 1-mfd. con
densers, one .01-mfd. condenser, and two 
10-amp. fuses will filter a washing-machine 
or home workshop motor. Conne~t the fuses 
with the two 1-mfd. condensers across the 
input of the motor as in the diagram. Then 
connect one lead of the small condenser to a 
wire put in the circuit between the 1-mfd. 
condensers and ground the other lead to the 
metal frame of the machine. The fuses 
guard against a short circuit. This whole 
setup can be mounted in a wooden box near 
the motor . 

NEON SIGN. Store owners and apartment 
dwellers in buildings having stores on the 
street floor are often troubled with static 
caused by neon signs. The owner of the sign 
can keep most of this static from entering 
the electric lines by inserting two paper 
condensers in the A.C. transformer circuit, 
as shown in the diagram. A 1-mfd. con
denser is connected across the transformer, 
and a .01-mfd. condenser is connected be
tween one side of the primary and the metal 
casing of the transformer, which is con
nected to ground. 

POPULAR SOIENOE 

Copynghted material 



SOUND PROJECTION has been so devel
oped that, in tests of one new mobile unit, 
readings of 68 decibels have been recorded 
at 3,200' . Other tests have shown it to be 
efficient within a range of from one to 18 
miles. This amplifier is mounted on a two
wheeled trailer that can be attached to any 
kind of car, or pulled by hand, for use at any 
spot it is needed. Built into the trailer is a 
self-contained plant making it independent 
of outside power sources. Used with either a 
single horn or multiple horns, the unit is 
capable of broadcasting alarm signals, 
voice, or music within a range of from 100 
to nearly 4,000 cycles. 
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PHONOGRAPH-RECORD INDEXING can 
become a pleasant occupation with the new 
record "log" shown at the left, and it can 
prove a great convenience in quick reference 
to album and page number, particularly so 
to the music enthusiast who counts his 
records in scores. The index file is so ar
ranged that records can be listed by titles 
on alphabetical tabs that can be readily seen 
without thumbing through a number of 
pages. A leatherette binding gives the in
genious filing system a neat appearance. 

; 

A LIP MICROPHONE that eliminates background 
noise has been invented for the Army and has many 
possibilities foz: peacetime use. The mike has two holes 
- one against the lips through which the voice enters 
to strike one side of the diaphragm, and the other on 
the opposite side. Outside noises, being farther away, 
enter both holes with equal force, strike the diaphragm 
from both sides, and neutralize themselves. 

APRIL~ 19~4 

· SOLDER HELD IN THE IRON frees one hand for sup
l porting or adjusting parts when an electric soldering 
1 iron like that shown below is used. A well in the tip is 

l filled before the job is begun, and the solder runs 
i down through a groove. 
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DOME EXPE 

AIR CONDUCTS HEAT POORLY when en
closed in "dead space" so that the beat can't 
be transmitted by convection. You can 
demonstrate this by fluffing a small ball of 
cotton lightly around the bulb of a ther
mometer, as at the right above, and holding 

LAWS OF ACCELERATION affect bodies 
rolling down an incline as much as they do 
freely falling objects. This principle can be 
demonstrated with a marble and a short 
cardboard trough raised just enough at one 
end so that the marble will roll easily. By 
releasing the marble at the upper end of 
the trough and timing its trav
el by the ticks of a clock, you 
will discover that it takes the 
marble half as long to cover 
the first quarter of the incline 
as it takes it to roll the re
maining three quarters. The 
same acceleration will be evi
denced on a longer trough, the 
marble rolling nine times as 
far in three seconds as it did 
in one, and 16 times as far in 
four seconds. Acceleration, due 
to gravity, causes it to roll in 
any given time a distance that 
is directly proportional to the 
square of the time. A similar 
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it a certain distance 
from a lamp for a defi
nite length of time. Note 
the rise in temperature; 
then squeeze the same 
wad of cotton tightly 
around the bulb, as 
shown in the left-hand 
photo, and repeat the 
test exactly as before. 
The mercury will rise 
much higher in the sec
ond experiment, showing 
that the compressed cot
ton conducts heat to a 
far greater degree. The 
explanation is that "dead 
air" trapped between the 
fibers of the fluffed cot
ton- and not the cotton 
itself - gives the sub
stance its chief heat-in
sulating properties. Thus, 
wool is warmer than cot
ton because its fiber 
structure is such that it 
can trap more dead air. 
This principle is followed 
in the manufacture of in-
sulating materials for 

houses. Regardless of the form of the mate
rial used- wool, pellets, batts, or rigid 
boards it is so made that there will be a 
maximum of dead-air space to hinder the 
loss of heat. Rigid boards of this type are 
usually of cellular structure. 

formula will hold if the marble is allowed 
to fall freely, the distance being calculated 
by multiplying the square of the time of 
descent in seconds by 16 feet, the distance 
a free-falling body travels in the first sec
ond. The formula is: space equals half the 
acceleration of gravity times time squared. 
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CENTRIFUGAL FORCE is applied to steam
engine and phonograph-motor governors in 
a manner that can be simulated with a 
hand drill, some wire, two short bolts, and 
a hexagonal pencil arranged as shown 
above. The six-sided pencil will keep the 
wires from slipping as the assembly is 
whirled in the drill, yet allow the lower 
loop of wire to slide up and down, while a 
thumbtack holds the upper loop in position. 
The faster you spin the drill, the higher the 
bolts will rise. Suitably applied, this force 
closes a steam feed valve, or applies friction 
to a phonograph motor, to keep the speed 
constant. 
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A TUG OF WAR between two balls mounted 
on a shaft, which in turn is mounted in a 
wooden frame that can be rotated as shown 
in the photo, involves a centrifugal principle 
that illustrates the mutual rotation of the 
earth and the moon-a matter of mass times 
velocity. Use either clay or wooden balls 
tied together with a short cord, and note how 
either the large ball or the little one will 
pull the other in its direction, depending 
upon how far each is from the axis of the 
frame when the frame is rotated. At one off
center spot the two balls will exert the same 
pull, both having the same momentum 
though their size and speed are different. 

ATMOSPHERIC HUMIDITY can be meas
ured on a hygrometer actuated by a human 
hair that reacts to the dryness or dampness 
of the air. One end of the hair, which 
should be about 4" long and washed in 
cleaning fluid, is attached to a fixed point . 
The other end is wound around and fastened 
with sealing wax to a large-eyed needle 
mounted between two standards, as in the 
photo. The holes of shirt buttons act as 
bearings on which the needle turns like a 
shaft. A pointer, secured through the eye 
of the needle, will rise in dry weather as the 
hair shrinks and twists the shaft. On a 
damp day, the hair will stretch, letting the 
pointer fall . 
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Generously Supplied by Nature, 

This Vital Element and Its 

Compounds Play a Tremendous 

Role in Man's Everyday Life 

By LOUIS TEICHMAN 

IRON, in its pure, solid state, is rarely found 
in nature. Its occurrence in meteors indi

cates that- if the earth is not much differ
ent. in chemical makeup from the rest of 
the universe-the center of the earth is 
composed largely of iron. It is from the 
earth's crust, however, that we must ob
tain the metal, usually in oxide form. 

One way in which iron ore can be convert
ed into iron can be demonstrated by this ex
periment: Spread about 1 oz. of powdered 
iron oxide along a heat-resisting tube about 
12" long. (Hematite, jewelers' rouge, or 
Venetian red can be used.) Mount the tube 
on a stand and use a short glass tube and a 
one-holed stopper to connect one end of it 
to a supply of illuminating gas. Fit the other 
end with a stopper carrying a short tube 
drawn out to a point. 

After running illuminating gas through 
the tube until all air is removed, light the 
gas issuing from the nozzle. Then strongly 
heat the section of the tube bearing the 

ferric oxide. Water will be seen forming at 
one end of the tube. At the end of five min
utes turn off the heating flame, but let 
the nozzle flame burn until the tube cools. 
If the contents of the tube are then tested 
with a magnet, you will find that they have 
resolved themselves into pure iron and wa
ter, the hydrogen in the gas having com
bined with oxygen to form H20. 

A similar reaction takes place in the ther
mite incendiary bomb, but here the oxygen 
is removed from the ferric oxide by alumi
num, generating very high temperatures. 
To try this experiment, make an intimate 
mixture of three parts of magnetic iron ox
ide to one part of aluminum powder, by 
weight. Place a small portion of this mix
ture in a flowerpot, covering the hole with a 
piece of paper. (A pail of dry sand beneath 
the pot will catch the molten metal that 
will be formed.) Prepare a primer by mix
ing some aluminum powder with powdered 
potassium chlorate. Caution: The latter is a 
tricky, hazardous chemical, sensitive to 
shock and capable of exploding if roughly 
ground with a metallic powder. Using great 
care, stir the ingredients together with a 
spoon, taking only teaspoon-sized quantities 
at a time. Place a layer of the primer over 
the thermite mixture and ignite it with a 
piece of magnesium ribbon, or by adding a 
few drops of concentrated sulphuric acid to 
a small mound of powdered potassium per
manganate placed on top of the primer. Use 
caution for, once started, the reaction can
not be extinguished, and will take place even 
under water. The iron oxide supplies all the 
oxygen needed to support the reaction, 
which is independent of atmospheric oxygen 
as the oxygen of the F20a changes places, 
joining the aluminum and leaving the iron. 

.. . -------~ 0 ........ _ ............ ..,.. 

0 

Affinity for ' oxygen, one characteristic of iron, 
invites rust. This is avoided by plating with a 

non rusting metal. The nail at right below has . 
been so treated by in:-m~rsion in €Opper sulphate 
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The action of a therinit~ incendiary bomb can be 
0 

duplicated safely _ with the; aid of the apparatus -
0 

~elow. Drops of sulphuric acid on potassium 
0 

permanganate create a fuse to ignite the mixture 
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The difficulty of separat
ing oxygen from oxides of 
iron indicates that iron com
bines with oxygen easily. 
We know this to be so 
through our continuous fight 
against rusting. That iron 
will actually burn can be 
demonstrated by the follow
ing experiment: Place a 
small amount of potassium 
chlorate in the bottom of a 
test tube and heat it until 
the chemical melts and 
gives off bubbles of oxygen. 
Roll and fit some steel wool 
into the test tube, leaving 
enough wool hanging over 
the top to keep it from fall
ing to the bottom of the 
tube, and adjust the wool 
to come within 1" of the po
tassium chlorate. Remove 
the wool, heat it in the fiame 
of a burner, and quickly re
insert it in the tube. A bril
liant reaction will take 
place, with small balls of 
molten iron oxide forming 
on the wool, due to the heat 
of combustion. The rusting 
of iron and the burning 
of iron represent similar 
chemical reactions, differ
ing principally in speed. 

Repeat the experiment 
with sulphur instead of the 
potassium chlorate to show 
the formation of iron sul
phide. Add hydrochloric acid 
to the iron sulphide and no-

Industrial iron is first cast into huge ingots like that shown obove. 
This one, weighing 192,000 lb., was heated two weeks to bring it to 
a temperature of 2,200 deg. Photo courtesy Allis-Chalmers Mfg. Co. 

is reduced to iron in the setup below 
• 

luminatlng gas is passed over the heated ore 
in the tube. Hydrogen in the gas combines with 
the oxides. Escaping gas is ignited for safety 

APRIL, 19411 

.. a::~ re: ults can bl'! i: ~~= the s: me setup 
if pure hydrogen, drawn from a flask containing 
:zinc and sulphuric acid, is used Instead of gas. 
A similar process is employed to make sponge iron 
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tice the odor of hydrogen 
sulphide that results. 

Iron and sulphur can be 
used to demonstrate the 
difference between a com
pound and a mixture. Mix 
thoroughly some iron fil
ings and some sulphur pow
der. A magnet will prove 
that the iron still exists in 
the form of an element. 
Now place the mixture in 
a test tube, and heat. Once 
started, the reaction will 
spread with a glow 
throughout the tube, and 
continue without further 
heating until all of the iron 
has combined with the sul
phur in the compound iron 
sulphide. No attraction 
will occur when the FeS 
is tested with a magnet. 

Blueprint paper can be made by brushing mixed solutions of ferricyanide 
of potassium and ferric ammonium citrate on a piece of ordinary paper 

Rust can be prevented 
by coating or plating iron with a metal that 
itself does not rust. One way is to clean 
some nails with an emery cloth and place 
them in a dilute solution of copper sulphate. 
The nails will become plated with a bright 
layer of copper. 

The home experimenter can make blue
print paper by mixing equal volumes of a 
10-percent solution of potassium ferricya
nide and a 10-percent solution of ferric am
monium citrate. Brush the solution on paper 
and allow it to dry in the dark. To make a 
simple print, place a key or a photographic 
negative on a small piece of the prepared 
paper, and expose them to light. When the 
edges of the paper are seen to be sufficiently 
blue, wash off the chemicals in running wa
ter and allow the print to dry. 

Many interesting experiments can be per
formed to show the two forms in which iron 
compounds exist. Clean some nails by plac
ing them in hot, dilute hydrochloric acid. 
Rinse the nails in hot water and place them 
in fresh hot hydrochloric acid in a clean 
beaker. Heat for five minutes and then 
lower the flame to a point where the solu
tion will just be kept hot. As long as the 
solution is hot and in contact with the nails, 
the iron compound will remain in the form 
of fe?·rous chloride. But if allowed to cool 
while exposed to air, the ferrous chloride 
will be oxidized to fer ric chloride. The oxi
dation can be hastened by adding a few 
drops of hydrogen peroxide. 

Add a few drops of ammonium hydroxide 
solution to some of the hot ferrous chloride 
in a test tube. The resultant white precipi
tate of ferrous hydroxide turns to brown 
ferric hydroxide when exposed to air, or 
when peroxide of hydrogen is added to it. 
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Now add a few drops of potassium ferro
cyanide solution to the hot ferrous chloride, 
and there will be formed a white precipitate 
that will turn blue when exposed to air, or 
when oxidized by hydrogen peroxide. 

Repeat the same experiment with potas
sium ferricyanide. A dark blue precipitate 
will form at once. 

If potassium thiocyanate is added to the 
ferrous chloride, no reaction takes place. 
On being oxidized, however, a blood-red 
color (ferric thiocyanate) is formed. This 
reaction distinguishes ferrous and ferric 
compounds from each other. 

An iron ink can be made by adding a solu
tion of tannic acid to the hot ferrous chlo
ride. If the resulting solution is exposed to 
air, a permanent black color is obtained. 

The structural uses of iron are so well 
known and taken for granted that few give 
thought to the other ways this metal exerts 
its influence upon modern economy, and 
even life itself. For example, vital oxygen 
is carried to every cell in the human body 
by hemoglobin- the iron compound in 
blood. Other iron compounds are essential 
to the dyeing of shoes and numerous arti
cles of clothing. Camera lenses, and even 
the fillings of teeth, are polished with that 
simple iron compound called jewelers' rouge. 
Designs for iron structures are put on blue
prints, also made with an iron compound, 
before they become a reality. 

Great strength was added to iron, and a 
new field was opened for it by the invention 
of steel. Iron alone is a hard, tough metal, 
but its resistance to torsion and compres
sion is vastly increased when the steelmaker 
includes small amounts of carbon in the 
manufacture of his finished product. 
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How much do you know about chemistry ? 
Try to select the correct answers to the 

questions below, and t hen turn the page up
side down to see how many you got rig ht. 

What i s this phenomenon? 
Is it lixivation, calibration, 
regurgitation, or ionizati·on? 

:><; 
I , 

'::JI 
Unless at least one precipitate 
or gas is formed, are reactions 
complete, reversible, or smelly? 

Is manganese dioxide found 
in an electric toaster, gas 
mantle, dry cell, or radiator? 
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Before water freezes, must it 
lose its heat of fusion, heat 
of solution, or atomic w~ight? 

• 
To make a cone, would you 
stuff filter paper in a funnel, 
twice fold it double, or cut it? 

' -.... -, ... _ '~·· . ' 

• 

' ' \ 

Do auto engines bum a mix
ture of -gasoline with ether, 
steam, air, or vaporized oil? 
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Does this figure symbolize the 
periodic system, hydrocarbons, 

• the benzene ring, or a vitamin? 
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Made to move faster, molecules 
become radioactive, fluoresce, 
get hot, or turn into crystals? 

When iron 
get lighter, 
weight, or 

rusts, 'does it 
stay the same 
grow heavier? 
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WEEDS WHILE YOU WALK 

By E. W. LEHMANN 
Head of Department of Agricultural Engineering, 

University of Illinois 

PARTS from all sorts of machines went 
into the construction of this home-built 

garden cultivator that can be powered 
either by an electric motor or a small gaso
line engine. Steered by hand like any 
standard push cultivator, the mechanized 
device will save . much hard labor as it 
moves with a speed of about 1% m.p.h. 
through ordinary soils. 

Two wheels for the machine were ob
tained from a junk yard, and the cleats 
were welded to them. Handles like those 
used on a horse-drawn cultivator were pur
chased new, but the cultivating units were 
salvaged from an old push-type implement. 
V -pulleys on the drive wheels were parts of 
worn-out auto pumps, while the gearbox was 
taken from a discarded washing machine. 

The drive pulleys were welded · to the 
wheels, and the axles were welded to slotted 
adjusting plates. The latter were bolted to 

Reaching from the motor 
base to t he extension cord 
above, a pole kee ps the 
power line off the ground 

BELT AND 
PULLEY 

the frame, which was built up of 1" angle 
iron and 3/ 16" by 1" pieces of wrought iron 
bolted together. Both the electric motor and 
the gas engine shown in the photos were 
:fitted with pulleys of the same size as that 
on the input shaft of the gear box. Likewise, 
the pulleys on the ends of the drive shaft 
extending through the gear box were the 
same size as those on the drive wheels. 
Total speed reduction (about 40 to 1 in this 
case) was thus secured through the gearbox . 
For gearboxes of other reductions, make 
compensating changes in the pulleys. 

A small electric motor powers this cultivator 
assembled from odds and ends of scrap material 

• 
QUBBER•C.OVERED 
ELEGTQIC. CORD 

SWITCH-~D 

--. 
HANOLE~ 

C LUTCH 
LEVER 

ELECTRIC 
MOTOR 

. .. 
~8 IC I WROUGHT 

IRON FRAME -.......J 

FIVE- TOOTH 
C:ULTlVATORS 
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As a source of power, a gas engine has 
the advantage of making the cultivator 
usable anywhere. The one employed here 
was taken from the same washing machine 
that yielded the gearbox. It was a two
cylinder, %. hp. unit with a speed of 1,850 
r.p.m. Because of its noise, however, such 
a power plant may prove objectionable in 
gardens surrounded by dwellings. On the 
other hand, no one will be disturbed by a 
silent electric motor, but such a unit cannot 
be used in a garden that js not convenient 
to a source of current. 

Operation of the cultivator with the 
electric motor was made possible by pro
viding a waterproof power outlet at one end 
of the garden. Between poles erected at 
each end of the plot, steel wire was used as 
a support for the long extension wire used 
to conduct electricity to the motor. The 
cord can be attached to the wire . with 
harness snaps, shower-curtain hangers, or 
any similar device that will hold it aloft and 
yet permit its removal. Such an arrange
ment allows for cultivation back and forth 
across a garden with only a limited length of 
loose cord to handle. For safety, the motor 
housing should be well grounded to the 
frame of the machine, and the cord should 
be kept off the soil at all times. Motors of 
1h hp. are usually adequate unless the soil is 
heavy and easily compacted. 

With either type of power plant, the 
cost of operating the cultivator is very 
~light, amounting to less than two cents an 
hour when the electric motor is used and 
only a little more with the gas engine. 
Common practice is to prepare a seedbed 
first by plowing and harrowing, and then
just before planting-to use the cultivator 
for further stirring of the top soil. Weed 
control and aeration of the soil become easy 
matters if the cultivator is used before 
the weeds appear. 

Mounted on the same base that accommodated the 
electric motor, a gasoline engine makes the unit 
practical for gardens remote from current supply 

Farm-B.uilt Tractor Plow Equipped with Right and Left Shares 

CONVERTED from a truck, this tractor 
carries an unusual plow arrangement ma
nipulated by two levers, one of which can be 
seen in the driver's hand. Either of the 
two plowshares can be adjusted for depth, 
and raised or lowered separately from the 
driving seat. This feature enables a farmer 

to plow the length of a field and return 
along the same plowed edge, using first one 
plow and then the other one. The picture 
below shows how the plows are tilted on an 
iron frame that revolves in an arc. Most 
of the plowing mechanism was welded to
gether out of scrap pieces of iron. 
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Bombing Tokyo from a Silo (Continued f r om page 58) 

underneath. Now I saw the first navigation 
chart projected on the screen. As the hours 
dragged by to the steady drone of the 
engines, I watched the fuel "simulatedly" 
used up. With the help of my copilot, I 
adjusted the throttle for best economy; we 
had a long trip ahead. I set the turbos and 
the m·anometers, and tuned in the radio for a 
broadcast to pass the time. Later, I noted 
that the local radio for Orlando, Fla., was 
even made to fade. Then the operator tuned 
in on our first destination, Trinidad. The RDF 
needle became more and more sensitive as 
we approached South America. In seven 
hours, the coast of this continent •. seemingly 
coming out of the blue-green Caribbean, slid 
under the ship on the screen. We had been 
averaging 300 miles an hour and, as Port 
of Spain went below, we even followed the 
"military corridor of approach," for this was 
actual training for war. After landing at 
Waller Field, we climbed down the ladder to 
the ground, to wait while the ship was re
serviced. Coffee would taste mighty good 
now! After all, we'd really been in that 
cockpit nearly eight hours. Stepping off the 
ladder, we walked through the dim light 
to the open sunshine- the terrain looked 
just as green as I expected Trinidad to ap
pear, but the pine trees looked too much like 
Florida. I saw a couple of Wacs and then 
a .coca-Cola truck and began to come out of 
my dreams. 

As the days passed, I went on longer navi
gation flights and finally came to Africa. 
All along that trip I'd look at the dark 
heavens where the stars were "simulatedly" 
covered with an overcast. The trackless 
waste of darkness below could be the ocean 
or the black jungle. Every now and then, 
I'd hear a voice, "Okay, Joe, turn on the 
stars," and overhead would appear the 
friendly collimated lights. I saw our navi
gator's sextant light flash for a few seconds 
as he shot our position. I could see the Big 
Dipper almost on the horizon, and I knew 
we were near the equator. ·Then I'd prove it 
by finding the Southern Cross, and I'd call 
~~corona Australis" to my navigator to show 
him how smart I was. There would be 
Cassiopeia and the Pleiades, too. Suddenly 
a rude voice called out, "Tum out the stars," 
and overhead they flickered and went out. 
It was dark as hell again, and lonesome. 
Then there would be the steady drone of 
the engines as we pitched and tossed in a 
man-made storm. 

When daylight came and I could see the 
screen, which was our world, I began to 
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tense, because the terrain was the approach 
to Tokyo. As we made our corrections to 
arrive over the initial point for the bombing 
run, I heard the rude voice call out, "Turn 
on the clouds." Then quickly, part of the 
earth was hidden and dark stratus clouds 
drifted across the screen. Through a rift in 
them, I saw the island that was our initial 
point. I turned to the correct heading, and 
there was the target ahead- ! had studied 
these landmarks so long on my maps that 
they were familiar to me. I called my 
bombardier on the interphone, "It's all yours, 
George. Take her away." From there, he 
would fly the ship to the target. The rude 
voice now called, "Put in the wind drift," 
and the clouds seemed to drift crossways. I 
knew then the operator was making it 
tough. We now were approaching the target 
with it lined up in the bombsight. I heard 
and felt the bomb-bay doors opening, and 
my heart beat faster. The ship lurched as 
I involuntarily pulled back on the wheel. 

When George called, "Bombs away," I 
took the controls away from the AFCE. It 
se~med just like the time VJ'e had bombed 
Rangoon. I looked out hurriedly into the 
blankness of the cockpit windows, half ex
pecting to see Zeros with their red-circled 
insignia gleaming in the sun, but my eyes 
met only darkness. As I gazed down at the 
city of Tokyo, I ducked my head, for ack-ack 
should have been bursting. Then I knew 
that the only thing which the inventor had 
missed was an automatic gadget down on 
the floor to shoot a Very pistol or a Roman 
candle at us while the operator :fired a few 
:firecrackers. 

Then the bombs struck! After the time 
of fall had elapsed, there :flashed on the 
screen a little light which show their point 
of impact. It was perfect! I actually 
couldn't control myself- ! yelled as loud as 
I could, for our bombs had scored a direct 
hit on the Emperor's Palace! 

The excitement has been too much for.me; 
I take evasive action for a few minutes on 
the return flight anyway, but I'm just too 
fagged out. I tum the ship over to the 
younger copilot, who didn't see it all, and 
try to get my nerves settled. 

Even after I open the silo door and walk 
out into the sunshine of Florida, it's going 
to be hard to settle down to an ordinary ex
istence again. I'm going right down town 
and buy a local newspaper, for two reasons: 
First, I want to see what town I'm actually 
in; and second, I went to see if Tokyo wasn't 
bombed today by a four-engine bomber. 
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How to Read Aerial Photos ( Cont inued f r om page 126) 

gets such as railroad yards, oil tanks, and 
canal locks are virtually impossible to con
ceal from aerial cameramen. Locations of 
chem-ical works, arms factories, pipe lines, 
and other objectives are known to industri
alists all over the world, and picking them 
out on reconnaissance photos offers little 
difficulty. Even when they may. be shifted 
from place to place, the secret is hard to 
keep. From much-bombed Bremen, the 
great Focke-Wulf airplane assembly plant 
was moved to Marienburg in. East Prussia, 
farther than Allied bombers had ever pene
trated into Germany. Just the day before 
Reichsrnarshal Hermann Goering .was to 
dedicate one of its new buildings, the U. S . 
Army's Eighth Air Force spared him the 
trouble by razing the whole Marienburg 
plant to the ground. In this case, one of the 
clearest air photos ever taken leaves no 
doubt of the havoc wrought by precision 
bombing. 

Less conspicuous clues often reveal the ex
tent of destruction. A factory with a chunk 
missing or with gaps in its roof probably 
has suffered heavy damage from a near-by 
hit and flying debris. Shapes like open 
boxes are the shells of bombed-out buildings. 
Tops of walls still standing appear white, 
because the crumbled surfaces reflect sun
light. A checkerboard pattern of bright 
spots in the shadow of a wall indicates sun
light streaming through the window spaces 
of an unroofed structure. An indistinct, 
blackened heap vaguely resembling the out
line of a building signifies a ruin gutted by 
fire. A white splotch, practically free of 
shadows, shows where a bomb hit; and 
signs of damage will radiate from it. If the 
white scar is more or less oblong, a whole 
building has been blasted from its site. 

By comparing 44before-and-after" pictures 
of bombing, some of which are reproduced 
here, a beginner quickly gets the idea. And 
a professional photo interpreter, aided by 
industrial technicians and statisticians, can 
estimate with remarkable accuracy the 
daily loss to the enemy in gasoline or ball 
bearings; the percentage of his total re
sources that this figure represents; and the 
time that it will take to get any reparable 
plants back into production. 

Latest refinements of aerial photography 
- notably, improved natural-color and relief 
processes-come to his aid. New color film 
permits views to be taken from planes speed
ing faster, or in less favorable light, than 
ever before. Their realistic hues unmask en
emy attempts at camouflage that might go 

APRIL, 1944 

unnoticed in black-and-white photography. 
Relief views, which show objects in three 

dimensions, take the flatness out of aerial 
pictures. Here is an ordinary aerial photo
graph of what looks like a smooth beach, 
suitable for an invasion landing. A relief 
picture shows, instead, a high cliff from 
which a few gunners could mow doWn. any 
would-be .invaders. Probably, signs of relief 
in the fiat picture such details as stream 
courses would prevent a photo interpreter 
from being misled, but a quick glance at 
the other view saves time and effort. 

As for the man who makes the pictures, 
it need not be supposed for a moment that 
enemy forces look on complacently while 
he photographs their installations. At all 
costs, their object is to prevent him from 
getting back · to his base with the views. 
Therefore, it is easy to imagine the frus
trated wrath of a group of American air
men in India. At regular intervals, a Japa
nese airman, whom they nicknamed 44Photo 
Joe," paid them visits. Between clicks of 
his shutter, he radioed insults in perfect 
English, confident that they had no plane 
capable of reaching his high altitude in time 
to catch him. Then the Yanks stripped a 
P-40 of everything but guns and climbing 
performance. Right on schedule, "Photo 
Joe" reappeared with his taunts- just once 
too often. 

Fortune gave a different twist to a Euro
pean incident when an American pilot, at 
the completion of a photographic mission, 
found an Axis fighter plane closing in on 
either side of him. Just at the moment their 
guns spat fire, he climbed sharply. While 
his enemies shot each other down, he made 
good his escape! 

Freak engagements like this may be rare, 
but daring exploits of flying cameramen 
are legion. For there is military information 
of inestimable value in the pictures they 
bring back-if you know how to find it. 

Chemical Coating Gives 
Protection to Metals 

ZINC and cadmium surfaces become cor
rosion-proof when dipped in a chemical bath 
developed by the Rheem Research Products 
laboratories, Baltimore, Md. The wartime 
advantage of this treatment is that chromi
um, the former protective agent, can be 
transferred to other uses. When applled, the 
thin solution does not alter the dimensions 
of metal parts. 
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Fleet for Invasion 
Two powerful Diesel engines drive twin 
screws; there also are three auxiliary Diesels 
which provide power for operating the bow 
doors, ramp, and ventilating fans. LST's 
carry a heavy armament of antiaircraft and 
dual-purpose guns, and are manned by crews 
of eight officers and 85 enlisted men. They 
carry .large numbers of tanks or other 
mechanized weapons, and heavy deck loads 
of trucks, smaller landing craft, . or other 
cargo. 

LCT's- Landing Craft~ Tank-are Diesel
powered steel landing lighters developed 
from similar British craft. They are a little 
over 100 feet long, are armed with anti
aircraft guns, and are of such shallow draft 
that they can drop their bow ramps and 
land their loads of medium tanks or guns, 
trucks, or jeeps on even gently sloping 

• beaches. They are built in three sections, so 
that they may be taken apart for long
distance transportation on LST's or cargo 
ships. 

Originally designed by our Navy to meet 
British needs, the LCI- Landing Craft~ In
fantry- has become an 'important vessel of 
our invasion armada. It played an important 
part in our Sicilian and Kiska operations. 
LCI's are over 150 feet long, are as smart
looking as destroyers, and are seaworthy, 
powerful, and heavily armed. Although they 
are capable of crossing the Atlantic, they 
·also can be beached in shallow water, and 
land about 200 doughboys by means of twin 
ramps which are lowered at either side of 
their bows. 

When the building of the first billion
dollar section of our invasion armada was 

( Continued from page 19) 

undertaken, all shipyards and most boat
building plants were working at full ca
pacity. New sources of production had to 
be found, and numerous contracts were 
awarded to industrial concerns, located 
along inland waterways, which had ex
perience i~ steel fabrication but knew 
nothing about ship or boat building. Work
ers had to be trained. But all who had a 
part in the big job, down to the newest girl 
working for a subcontractor turning out 
the smallest part, were told that they were 
helping to build "invasion boats." That was 
enough. They got thousands of landing 
craft finished in time to make possible our 
first land offensives against the Nazis and 
the Japs. 

While the boats were being built, the Navy 
was training crews to man them. Handling 
landing craft, no matter what their size, in 
all conditions of weather and surf and 
against determined opposition from the 
shore, is a job which takes plenty of know
how and as much courage and physical en
durance. Many of the sailors now manning 
landing boats in active service a number 
of them already have won decorations for 
bravery-received their training at the Am
phibious Training Base near Norfolk, Va., 
or at one of the several other landing-craft 
training bases in the Chesapeake Bay area. 
These training establishments all are part 
of the Atlantic Fleet Amphibious Training 
Command of Commodore Lee P. Johnson. 
So is Camp Bradford, also near Norfolk, 
where troops ready for overseas service are 
given a brief and strenuous course in in
vasion techniques. 

How Axis ·Land. Mines Work ( Continued f1·om page 130) 

S mines. Besides their horrible man-killing 
characteristics, they have a high strategic 
value in ~lowing up an enemy attack. The 
specialists whose job it is to clear them out 
have resorted to many stratagems-driving 
a herd of hogs or a flock of sheep through 
a mined area, bombing it from the air, blast
ing it with artillery fire, or working it over 
with bangalore torpedoes, which set off the 
mines by sympathetic detonation. All these 
means work with some degree of effective
ness; but eventually the mine fields have 
to be cleaned out by hand- locating the 
remaining mines with magnetic detectors, 
digging them up, removing their firing 
devices. The process is just as minute in 
villages deserted by the enemy, where sap-
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pers must carefully search for booby traps. 
Every move of the Allies into Axis terri

tory raises new problems for our mine ex
perts, and since land mines are essentially 
.defensive weapons, the Nazis are particular
ly ingenious in their use. But we have 
learned most of their tricks. Better yet, 
we have in our own secret arsenals mines 
which can top the best of those the Axis 
has thus far revealed. There is no doubt 
that as invasion progresses the Allied forces 
will be using penetration tactics to do a 
job of offensive mining. Then the Axis will 
find that the terrors packed in their Tellers 
and S mines were just a small sample of 
what can actually be stowed away in a 
bundle of TNT. 
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4. Heated air expands itself out of 248 MPH to 
atmosphere, representmg on expenditure for 
coolrng of only 2.6% of the brake horsepower. 

3. In enclosure behind engine, pressure drops to 
7.231bs. / sq.in .. even though temperature is roised 
to 150° F. One pound now occupies 31.0 cu. ft . 

2. In rated power flight, plane picks up air ot 
300 MPH. Impact compresses air to 7.49 lbs.f 
sq .in., raises temperoture 16°. One pound of 
air now compressed 1o occupy 22.8 cu. ft. 

I. Standard air temperature at 
altitude oi20,<XX> ft. is- I 2° f .; 
standard air pressure is 6.:iG 
lbs./ sq.in. One pound of air. 
occupies a volume o/24.5 cu. lt. 

A Direct Approach to Cooling 

All aircraft engines are cooled by air, whether it 
passes through a radiator containing intermediate 
coolant, or flows directly across finned cylinders. 
Wright has produced both types of engines, but 
today the Cyclone, cooled directly by air, develops 
more power for its size and weight than any other 
powerplant of any type. 

Years ago, a i r cooled engines were m ounted in 
the open, without cowling. While this provided 
reasonable cooling, it created high drag. Present 
powers and speeds have resulted largely from 
improved cylinder finning and scientific cov.-Iing. 

With each increase in number and depth of fins, 
engine powers have gone up. In 10 years the rat
ing of the Cyclone 9 has been raised So% with
out increase in displacement. The latest develop
ment in cylinder design, a forged head with ma
chined fins, permits another I 5% increase in power. 

Better heat conducti vity of the forged metal, plus 
extra deep fins, make these new cylinders the easi
est of all to cool. 

In cooling an engine, still air is picked up and 
swept along momentarily at plane speed, then re
turned to surrounding air. Unless it is ejected by 
the cowl at approximatily the same speeo with 
which the plane picked it up, the forw a rd velocity . 
which it retains represents a serious loss of energy. 
The reduced cooling effort required by the Cyclone 
permits reduction of this drag to negligible values 
in high speed flight, as shown in the illustration. 

Simple and direct air cooling is a feature which 
makes the Cyclone an economical source of power. 
The payload advantage and ease of maintenance 
means additional revenue do11ars for the operator. 

WRIGHT CYCLONES PAY THEIR WAY 
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MEET 
NEW 

YOUR 
NEIGHBOR • • • 

Everyone knows that the world is growing 
smaller through the development of Science 
and Industry-the War is a grim reminder of 
this fact ... but when the job of war is done 
and the P eace is won the world will become a 
Neighborhood of Nations-working and liv
ing together for their mutual betterment. 

Radio will serve the world in a measure far 
greater than ever before-for pleasure, educa
tion, safety and convenience of all mankind! 

Look to H aHicrafters-they are planning 
ahead TODAY for your radio TOMORROW-plans 
born of wartime manufacturing experience 
and engineering developments. 

halli[rilffl!r5 RADIO 
THE All OUT EFFORT of the people of Hallicratters has won 
for them the honor of being the lsi exclusive Radio manu
facturer to win t he Army-Navy Production Award for the3rd 
time .. . FIFTY MILLION DOLLARS worth of war research and 
developments will be built into your next Hallicrafters Radio! 

BUY M ORE BONDS! 

THE HALliCRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHI CAGO 16, U.S.A • 

... - ... • r . . . .. . 
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• No Supermen Needed (Continued f r om page 81) 

tion of any special test equipment that was 
carried in the first models, the instrument 
board must carry only a few fuel gauges, 
air-compressor tachometers, and flight in
struments. The jet-engine instruments, of 
course, would be in pairs for the two units. 

As these engines are located near the 
thrust line of the aircraft, for obvious rea
sons, the maneuverability must be excellent; 
engine and propeller torque is absent, and 
the power thrust is steady and constant. 
With no propeller-blade pitch to influence 
performance under varied flight attitudes 
and conditions, the handling of the plane 
must be thrilling and effortless. The lack of 
vibration and engine noise reduces pilot 
fatigue to a minimum. Even at high speed 
and at its extreme altitude the craft "acts 
as most conventional planes do," according 
to a pilot who has flown it. 

Incidentally, the first to fly this American
designed jet-propelled plane was Robert 
Stanley, chief test pilot of Bell Aircraft, 
who achieved fame before the war as one of 
America's outstanding soaring pilots and 
designers of motor less (and propeller less) 
aircraft. 

With the jets to the rear, none-or prac
tically none-of the jet noise reaches the 
pilot, who is conscious only of the rushing 
sound of air about the closed-in cockpit. 
The propellerless nose also offers an ideal 
location for armament and is likely to con
tain a wide variety of guns for the reason • 
that none of them would need synchroniza
tion with propellers. 

With Bell the pioneers in the use of such 
armament as the 37 -mm. cannon, it is likely 
that similar firepower will be carried in the 
new fighter, possibly in multiple units. There 
might also be .50 caliber machine guns, long 
a favorite of the AAF for combat use and 
employed in connection with cannon in the 
P-38 Lightning, whose nose is similarly de
void of a propeller. 

The take-off of the plane, while not un
usual, should permit excellent climb angle 
with no stall danger, for in a jet engine the 
power is steady and there is no need to con
tend with changing propeller pitch. New 
advances in wing design, and the success of 
the laminar-flow wing in the Mustang P-51 
as built by North American, might suggest 
that a similar airfoil was used here. . 

Combat damage to the jet units should be 
no more of a hazard than similar damage 
to an orthodox power plant. While the per
formance on one tube, if possible at all, is 
shrouded in military smoke screens, we may 

assume that adequate allowance for such 
performance has been made. 

Certainly, with all power jets out of com
mission the craft offers no more hazard to 
the pilot than any orthodox craft now in 
operation. In fact, there are many advan
tages favoring the jet-propelled ship in case 
of a forced landing. There is no heavy en
gine in the nose to produce vicious spin or 
dive characteristics, no whirling prop to of 
fer possibilities of further damage, and no 
nose weight to promote rapid sinking in case 
of a water landing. The absence of a pro
peller reduces combat hazard still further. 

The performaz;tee of the Bell craft in a 
dive must be phenomenal. With no propeller 
to hold it back it must build up supersonic 
speeds rapidly. These have been attained in 
orthodox craft in spite of the retarding ef
fect of the huge area of the revolving props 
ahead of them and the large cross section 
necessary to accommodate the power plants 
driving them. In the sleek, ultra-stream
lined Bell, with no propeller "brake" and 
plenty of jet power urging the craft on, the 
dive speeds must be almost incredible. 

Ordinary combat maneuvers must be pos .. 
sible, for again this is a military aircraf~ 
and the power is normal in action. The 
thrust from the engines produces a blast of 
air comparable to the prop stream from a 
propeller. Only in manner of production is 
the push from the engines different. The 
performance of the plane, judging from pub .. 
lished reports of calculated jet-aircraft per 
formance, must improve with the altitude. 
True, at high levels there is not the same 
density of air behind for the craft to push 
against, but to offset this there is less den
sity ahead to offer resistance. 

How the plane was moved across the con
tinent to the Army field for testing has until 
now remained a secret known only to the 
accompanying guards and technicians. 
Now it can be told, however, that at one 
time the ship was fitted with a dummy 
wooden propeller which successfully hid its 
novel nature, and that the hangar in which 
it was housed was reported to contain a 
project for improving sewing machines. 

One of the best-kept secrets of the war, 
the jet-propelled plane still keeps plenty 
to itself that can not be read between the 
lines and assumed from common knowledge 
of aircraft and jet performance. Rest as
sured, however, that our boys will have no 
trouble with the new jet planes.. Whatever 
trouble develops from their use will be ex
perienced by their opponents in combat. 
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Contrary to popular belief, ~o- · 

day's slow driving dirties spark 

plugs quicker. Regular cleaning 

.and adjustment are more neces

sary. When you need new plugs, 

get the longer life that is engi

neered into AC Spark Plug.s. 

BUY ANOTHER WAR BOND THIS MONTH .. 
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The Mars Makes Good 
(Continued f'rom page 84) 

At Pearl Harbor, vital war cargo is unloaded from 
one of the auxiliary cargo holds in the wings. If 
the Mars haa been a bomber, as was first intended, 
these spaces would have been bomb bays. Most of 
the cargo, however, is stowed in the big fuselage 

Though nothing was visible of blacked
out Hawaii below, the line on the big chart 
showed we had nearly reached the island of 
Molokai. Navigator Witherspoon and the 
skipper bent over the big chart-table. Unless 
we were to land in darkness, we had nearly 
two hours of flying time to kill, so we turned 
right on a dog-leg north of Molokai and just 
idled along for three quarters of an hour or 
so. When we turned south again, the South
ern Cross hung low in the sky over Molokai 
- an auspicious welcome to Hawaii. 

We flew in close to Oahu and circled. 
Then, dropping altitude without a quiver, we 
swung around Diamond Head and slid into 
Honolulu Harbor just as the sun was rising. 

"Stand by for landing!" 
This time we didn't bother to put on life 

jackets. As far as we were concerned, old 
"Moby Dick" had made good. With never 
a bump, we landed on the glassy surface 
and taxied up to our berth. 

The navigator's clock showed 7:42. Chas
ing the sun, we'd gained 2% hours on the 
clock, and our flying time for the trip was 
15 hours nine minutes. We knew that with 
equally good weather Bill would make it 
next time in about 13. 

Out here in Hawaii they stop you in the 
street to ask questions when they learn you 

(Continued on page 208) 

204 ' Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 

Copyngh1ed matenal 

• 



--------- ..... · =--~]~~~-· ~ . . . I I I 

. ... -:-:::..~· 

The Voice of -E Research 
The Story of 

"Colonel" L. A. Hawkins 

GODFATHER to most of 
the developments in 

General Electric's Research 
Laboratory is Laurence A. 
Hawkins. He has coined such 
names as thyratron and phano
tron for so many electron tubes 
that he has created a new 
langu~ge! The electrical in
dustry calls it "Greco-Sche
nectady.'' 

Though be entered Williams 
College intending to study 
law, his interest was slanted 
toward electricity during sum
mer work at the Stanley Elec
tric Co. in his home town of 
Pittsfield, Mass. So in 1897 
he took his new B.A. from 
Williams to the Massachusetts 
Institute of Technology, where 

two years later he was gradu
ated as an electrical engineer. 

Back to the Stanley he went 
then, and when it m erged with 
General Electric he went to 
Schenectady as a G-E patent 
lawyer. In a few years he was 
made engineering assistant to 
the director of the Research 
Laboratory. Later he became 

• • • • executlve engtneer, a pos1tton 
which he has kept for thirty 
years. 

During these thirty years, 
Larry Hawkins has translated 
laboratory science into engi
neering terms and vice v ersa. 
The practical applications of 
scientific discoveries have been 
his responsibility, and explain
ing those applications to the 
rest of us has been no small 
part of his job. As the "Larry" 
of the "House of Magic" 
shows, which the late Floyd 
Gibbons broadcast, he b ecame 
the voice of the laboratory. 
And he gained such a wide 
reputation as a story teller that 
he was made a Kentucky 
colonel, along with Will Rogers 
and Irvin S. Cobb I 

Larry Hawkins is a firm b e
liever in the "scientific atti-

tude"-the basing of opinion 
on facts that can be proved. 
And he's an idealist, too, for 
he believes that applying this 
attitude to social and eco
nomic problems might, in 
time, solve them. General 
Electric Company1 Schenec
tady, N.Y. 

Laurence A. HawkitiS 

Hear the General Electric radio 
programs: 11 The G-E All-girl 
Orcheatra'' Sunday 10 p.m. 
EWT, NBC- 11The World 
Today'~ news, every weekday 
6:45p.m. E WT, CBS. 

192,000 employees of the General Electric Company ore on their jobs producing war 
goods and buying over a million dollars of War Bonds every week to hasten victory. 

GENERAL ELECTRIC 
96lS-29E·211 

APRIL, 19H Buy War Savings Bonds and Stamps regularly. 205 

- . 

Copynghted material 



ONE REASON why moderns wear fewer 
clothes is because they must move faster 
than folks did in the old days. The tempo 
of things has changed. 

But changes haven't all been a matter of 
subtraction. In the case of tapered roller 
hearings, a new, faster-moving age called for 
addition--addition of rollers to stand heav· 
ier loads and shocks. Tyson Heavy-Duty 
Bearings answer that need. 

-.~ 

Tyson actually added thirty percent more 
roUers, on the average, size for size! This 
single improvement has virtually doubled 
hearing life for Tyson users. For every heavy-. 
duty job, Tyson ~~All-Rolls" Bearings are 
the most advanced .•. toughest ••• ·long
est lived. 

* * * 
The big name in bearings today is ••• TYS 0 N ! 

TYSON BEARING CORPOR ATION , MAS SILLON , OHIO 

c 1-\E p_OLLS COUNT-

~UNT THE ROLLS . T ) 

-* L E T'S A L L B A C K T H E AT T A C K * 
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e If you expect your car to outlast ''the 

duration," keep an eye and an ear on 

the engine-especially the piston rings. 

Wom-oul rings bring double-trouble. 

They waste oil and gasoline, and often 

cause dangerous cylinder wear. 

It's wise to have your motor service 

man inspect your engine regularly. 

He will tell you when the rings need 

replacing and show you how to save 

oU, check cylinder wear and improve 

engine performance -with Hastings 

Steel-Vent piston rings. 

HASTINGS MANUFACTURING CO., HASTINGS, MICH. 

Hastings Mfg. of Canada, Ltd., Toronto 

*It's a privilege to buy War Bonds 

... 

' 

• 

. 
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BERE you see a ship's propeller blades being given 
a last-minute dressing-to add that fraction-of-a
knot speed which may mean the performance of 
some vital war errand in the nick of time. 

As on thousands of equally unusual jobs, there 
is no substitute for the combination of human skill 
and The right file for the job. 

With metals, alloys and other materials increas
ing in variety, the latter becomes a more and more 
important requisite-in shipyard, plane factory, 
industrial plant, machine shop, or tool room. 

Nicholson and Black Diamond brands comprise 
literally thousands of kinds, cuts and sizes of files. 
Included are many special purpose files for such 
materials or operations as stainless steel, alumi
num, brass, lead, plastics, foundry castings, die 
castings, die making, lathe filing, saw sharpening. 
Guarantee: Twelve perfect files in every dozen. 

''FILE FILOSOPHY," A 48-page look, Free- Invalu
able to shop foremen, machine and repair shop 
operators, mechanics, mechanical "trainees." Pro
fusely illustrated, high-lighted with information on 
kinds, use and care of files. Address: 

NICHOLSON FILE CO., 19 Acorn Sl, Providence 1, R.I., U.S. A. 
(AZ4o OGIUJdiGn Plant, PMe H~"• Om.) 

• ' . . 

The Mars Makes Good 
(Continued from page 204) 

came over in the Mars. Hawaii is aching to 
know all that military secrecy will permit 
to be known about the planes that speed 
passengers and cargo across the vast 
reaches of the Pacific. 

Today, Hawaii teems with uniforms. She 
is the great advance base in our island-to
island campaign as it gathers strength to 
drive the Japs from the South Pacific and 
back upon the Land of the Rising Sun. 
Pearl Harbor and Hickam Field are among 
the greatest air bases in the world. A never
ending line of planes and ships cuts across 
the 2,400 miles that separate these islands 
from the mainland, and from these islands 
other lines stretch out like fingers to every 
point where American troops are fighting 
in the Pacific. When peace comes, Hawaii 
will again be what she used to be-the 
crossroads of commercial traffic between 
us and the Orient. 

Hawaii knows that flying is here for all 
time. The war has made this island people 
intensely air-minded. Steamship companies 
are already planning to supplement their 
service with fast air lines. They speak of 
bringing passengers from the mainland here 
by air for as little as $125, and Hawaiians 
are intent on learning what kind of ships 
will be landing here in those days to come. 
Some believe they will be big land planes 
like the Douglas C-54, or big, fast ships like 
the Liberator, which can span the distance 
to the mainland in nine hours. But many 
feel they will be giant sea birds like the 
Mars. They point out that the big land 
transports must carry four or more tons of 
landing gear not needed on an ocean hop, 
that they are voracious gas-eaters; that 
they require tremendous, deep-laid runways 
on which to land with a full load, while the 
big flying boats can land on any good
sized lagoon-of which there are many not 
only in these islands but all through the 
South Pacific. 

Not very fast, but roomy and comfort
able, able to carry far more weight than 
any other plane yet seen, ships like the Mars 

. may be our luxury airliners for transocean 
travel after the war. 

Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 

. . . 

208 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 

Copynghted material 

.. 



· ~· . . . . ; . 

en driving n.2ils in painted wc2lls, 
Y<>ur plaster-h.iS it crctcked ? 

~11. first apply some Texcei Ta.pe, 
Which keepg the wall int.!l.ct. 

For pa.ges torn. in 1llllga.zin.es, 
In rctre ol<f books ~ such, 

~...._,__ Just mend the tea.r with Texcel Ta.pe
It stic]<s with. jllst a. touch.. 

. \>roved ta.pe 
c Texcel i~ an un, ,, bond.e~ on. ror , . :w ... ums t 

Whose we~- . wont dty ou 
, me off, 1t .1 ... It wont co 'uddm.ent Q.CI.wn. 

V>efore the J tJ 

-• 

Made by 
Industrial Ta.pe Corporation 

A Division of 
J obnson & J ollnS'on 
New Brrmswick, N.J. 

-STICKS W .ITH A TOUCH CE
LLOPHANE TAPE . d Slomp• .egula<ly, 
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Ev~ry Sunday Afternoon 
GENERAL M OTORS SYMPHONY 

OF THE AIR-NBC Nttworlr. 

DIVI SIO N OF 

POWERED BY ALUSON: 

DERS DO THINGS FIRST 
Leadership rests upon tne ability to foresee, to develop, 

and to achieve-first.* On that critical basis, weigh 
the position of the Allison engine.* Allison built 

the first aircraft engine in the world to receive 

GENERAL 
MOTORS 

, official military rating of more than I,ooo 
horsepower. * Allison manufactured the 

first airplane engine in all the world to 
weigh less than one pound per 

horsepower. *These are 
only two of the thirteen 

major advances in 
aircraft - powering . 
credited to Allison. * 

Leadership is earned 
by achievements 

at the forefront 
of develop

ment. 

. ' 

• 

• 

. 

KEEP AMERICA STRONG J 
BUY WAR BONDS 

P-;8-Lightning • P-;9-Airac-obra • P-4o-Warhawlr. • A-;6andP·J z-Mustang 
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Here's a lulu straight from the 
squirrel cage. Move up your 
idling speed to make the gen
erator deliver maximum out
put. Yes, it might save you a 
recharge, but man, how it 
eats those "A" coupons up! 

• 

OM 
? • 

..... .., ..... :-

. . . 
IM CHARGING My· 
BATTERY OFFJCfR : 
~ /~~~ 

THE WISE WAY 

IS PERIODIC RECHARGES! 

ESTRICTED driving is hard on batteries. 
Rationed mileage keeps them fr om get

ting a normal recharge from the generator, and 
can cause serious starting trouble unless certain 
precautions are taken. 

Keep your battery in tip-top shape by letting an 
experienced Exide Dealer give it a check-up 
every two weeks. In many cases, periodic r e
charges are essential, and with them, your Exide 
Dealer puts off the day when you'll need a new 
battery. When you must get a 
battery, get a dependable, long
lasting Exide. Buy to Last
Save to Win. 

THE ELJK TRIC STORAGE BATTERY CO. 
Philadelphia 32 

• 
Exide Batteries of Canad a, Limited, Toronto 

EXIDES ARE USED IN MORE THAN 100 

APPLICATIONS BY OUR ARMED FORCES 

J Don't hu 
can do wh'bo::::y thing you 

2 lf You MUST . 
on dcpendahJ huy, in ist 
lllercllandi e e, long-lastina 

J hTake care of.the . o 
ave. Make th things you 

The em last. 
e conservat· 

b:Herials for ton .rules save 
elp cu.rh ;_ a W~r p roduclion 

.rn o r LUJJa tJon g:· • 
l e llloney '. tve you 

ac Bonds. to Jn ve t in 
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The. Soldier and the 
10 • lib kll -m•nute rea ••• 

AnER THE COMMAND, .. Fall out to 
the right of the road," the Soldier 
dropped down on the grass, un
screwed the top of his canteen. 

.. Water tastes good right now, 
don't it?" somebody said. 

"Yeah, I suppose," said the Soldier. He lit a cig
arette. "But for water to really wet a whistle right, 
gimme a certain old tin dipper. 

"When I was home," the Soldier went on, .. I'd 
always go hunting with a couple of the fellows out to 
Harry Olsen's farm- swell hunt ing country. Pheas
ants, rabbits, partridge ••• " 

.. What's about that water?" 

.. Well, Harry has an old tin dipper hanging on t he 
pump. And when we came back from hunting all 
morning, we'd head for that old dipper. And boy!
water out of that dipper always tasted better than 
anywhere else. I wish I was there right now!" .. • 

Remington's part in speeding peace is, of course, to 
cont inue to furnish Uncle Sam with military supplies. 
To give you some idea of what we have been doing ... 

1. For months on end, we were producing 30,000,000 
rounds of military small arms ammunition per day. 
2. And we were producing, per day, more than enough 
military rifles to equip an entire infantry regiment at 
full fighting strength. 

But sometime-soon, we hope-Remington will be 
serving sportsmen again with shotguns and rifles, 
Remington Express shells, Remington Hi-Speed .22's 
with Kleanbore priming, and Remington big game 
cartridges with Core-Lokt bullets. R emington Arms 
Company, I nc., Bridgeport, Conn. · 
"Express," "Kleanbore, '' "Hi-Speed," and "Sportsman" are Reg. U.S. 

Pat. Off.; "Core-Lolr.t" is a trademark of Remington Arms Co., Inc. 

Chasing Echoes on a DE 
( Continued /?"om page 56G) 

.,. 
who bilged out in his third year because of 
eye trouble, but you wouldn't have thought 
it, watching him all day scanning the hori
zon. It was cloudy now, and his deep red 
face, starting to leather up, was etched with 
the white profile of the sunglasses. 

He had reason to be proud, and not only 
of his ship, for here he was in command 
when most of his classmates were still execs 
on tin cans. But he had earned it the hard 
way. At Detroit, where he made auto 
springs, he kept up with the Navy on the 
local training ship. And in the first year of 
our war, he was one of the first- perhaps 
the first-to take a 110-foot sub-chaser is
land-hopping across to the South Pacific. 

The commodore also seemed pleased. 
Sailing with us as a passenger was Com
mander R. N. Norgaard, who had commis
sioned the ship and trained her crew on the 
shakedown cruises. Now he was making a 
trip across to absorb atmosphere and ex
perience before taking command as commo
dore of a division of DE's. 

Nodding approval, he went below for a 
game of acey-deucey w ith his crony, Lt. 
Claude Corbus, the engineering officer, and 
the only other regular U.S.N. officer aboard. 
It was all right, the way the Naval Reserve 
boys were taking over . 

In spite of a ll the scientific devices of this 
war, it is still the human factor that counts. 
Whether you consider the fiasco of the Pearl 
Harbor listening devices or the finesse of 
Bob Denniston's ear, there's always a man 
on the job. Science is not making robots of 
us a ll. It is increasing our range, our power, 
our exactness, our speed of perception; and 
with every s uch increase comes an increased 
demand for the a lertness, the p recision, and 
the responsibility of the individual. 

A couple of years ago, Bob Denniston was 
a young lawyer fresh from the University 
of Alabama. He had just hung out his 
shingle at Mobile when the war interrupted 
his career. He already had learned sailing 
on the Gulf of Mexico, and soon was at anti
sub school in Florida, and on an SC boat. 

This story has been mostly about Bob 
because he is the anti-sub officer, rather 
than because of other special qualities. It 
might have been about Dave Acheson, a 
Harvard-Yale specialist in literature, jack
knifed in the sound hut, listening for a 
"poop-poop-poop" with ears attuned to the 
cadences of eighteenth-century verse. Or 
about Lt. Martin Victor, a young Wall 
Street lawyer; or Lt. Bailey Swenson, a 

(Continued on pa,qe 216) 
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wit It 

res verea • atter1es 

PowERFUL little "Eveready" "Mini-Max" batteries 

make the armed forces 2-way radios practicable. The 

reason your dealer has none on his shelves today is that 

our entire production is now going to the armed forces. 

You, per80nally, can 1ave a 8oldier',life by gif)ing a pint 
of blood to the Bed Cr088. They maintaita Blood Donor 
Center1 m 36 citiu. CaU for an appointment now! 

• 

1'M wordl ' 1Evereadfl" and "Mini-Maz'' are regidered 
trade>-mark• of National CarbOJt, ComJIQnfl, Inc. 
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Guardian Angels 
The fireworks are all over. The "Sad 
Sack" is nearly home. A few minutes 
more, and she'll put her crew down 
safe on a friendly field. 

She went out this morning full of 
fight, with her belly full of bombs ... 
all four motors roaring defiance at 
every German in Italy. 

She hammered the Nazi railyards 
at Terni, and left them a tangle of 
wreckage. · 

But she had to take a few on the 
chin to do it. 

ht LT. DONALD J. JUSTER, of St. Albans, 
N. Y •••• Air Medal with 9 Clusters, Bombar
dier of the flying fortress the "Sad Sack" ••• 
"I'll say an escort of fighter planes Is a mighty 
sweet sight to see! Bombers and fighters. 
working together, make the A.A.F. an un
beatable team. And lf you don't think so, 
take a look at Germany's big Industrial 
centers from the air." 
1st LT. JOHN D. JOYCE, of Grlfftth, Indiana 
• • • Air Medal with 10 Clusters, Distinguished 
flying Cross recommended ••• P-38 Pilot. 
"I've helped escort the 'Sad Sack' on many a 
bombing mission . . . and seen Don Juster 
bullseye his bombs on plenty of Jerry objec
tives. And I want to tell you that's when 
teamwor.t pays orr ... teamwork that makes 
the A.A.F. the •greatest team In the world'!" 

When the escort fighters picked 
her up, the "Sad Sack" was on the 
spot ... straggling behind her for
mation, with one engine knocked 
out by flak ... trying to fight off a 
Focke-W ulf pack that was swarming 
in for the kill. 

The sweetest sight her crew ever 
saw was that escort of P-38's •.• 
screaming down to the rescue with 
their noseguns squirting fire . • • 
chasing the Jerries out of there or 
shooting them down in flames. 

That's why bomber-men call them 
"Guardian Angels", these escort 
fighter planes. For they bring back 
bombers and bomber crews to By 
and fight again! 
· And that's the kind of team you' II 
be on when you wear A.A.F. wings 
• . . Pilots, Navigators, Bombardiers, 
Gunners, doing their job together . .• 
flying and fighting for the team, "the 
greatest team in the world!" 

U.S. ARMY RECRUITING SERVICE 

• 
• 

ME/I tJF 17 .•• 
• 

You can get ready now for your place on 
the great A.A.F. flying team. Go to the 
nearest Aviation Cadet Examining Board 
. .• see if you can qualify for the Air Corps 
Enlisted Reserve. If you qualify, you will 
receive the Enlisted Reserve insignia ... 
but will not be called for training until 
you a.re 18 or over. 

When called, your special aptitudes 
will be studied further to determine the 
type of training you will receive. For the 
A.A.F. not only builds a combat crew 
from the pick of the crop, but carefully 
selects for each position the man with 
the best capabilities for the job ... and 
then adds the thorough training which 
makes this all-star team the world's finest • 

Prepare yourself in advance by taking 
C.A.P. Cadet Training as given by your 
local Civil Air Patrol. Also see your High 
School principal or adviser about rec· 
ommended courses in the Air Service 
Division of the High School Victory 
Corps. Both afford valuable pre-aviation 
training. 

(Essential workers In War Industry or 
Agriculture -do not apply.) 

Fl. Y AND FIIJHT WIT II TilE GREATEST TEAM Ill TilE WtJRl.D . 

214 Buy War Savings Bonds and Stamps regularly. POPULAR SOIENOE 

CopynghtL'd ma.enal 



• 

• 

INDIAN 

TRAIL BLAZERS 

-- · - .... 

Take the right fork ••• or the left ... there's fun, 
fellowship and the greatest sport in the world just 
waiting for you when you own an Indian, America's 
most famous motorcycle. With an Indian, you'll 
enjoy a thrilling new freedom ..• away from plod
ding traffic lanes. You'll be able to explore those 
out of the way places no car can ever get to. On 
smooth highways or country roads ... you'll find 
that your Indian ride will be incredibly smooth. 
You'll experience a feeling of safety and confidence 
you never believed possible. Make your plans now 

M 0 T 0 R c y c 

. - . . . 

L 

so that when this war is won, you can enjoy motor.: 
cycling at its finest, astride an Indian. 

INDIANS ON THE WARPATH 

Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they're turning 
in! But new, improved, postwar Indians are al
ready being blueprinted. They're the motorcycles 
to w ait for! 

E s 

BUY WAR BONDS NOW 

TO BUY AN INDIAN LATER 

Indian Motocycle Company 

Springfield, Massachusetts 

-··-----------------------------· Mail FREE copy of exciting Indian News. 

Name ........ ...... o •••• • • • • • •••• •• o • •• • •••• •••••••••••••••• • 

A t/4.ress ..... .. ....•............ ·····o···· ...... · ...... ·· ...... 
P S ·4 

l:it~ ...........•....................... ~l"'~······ ···· ··· · o· 

• 
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Bvery pipe pr oduced from genuiae imported 
Mediterranean briar of prc·w•r quality, and 

•t bllPed by the skilled hand~ of n;lliiSte r craftsmen 
to be "A thing ot b ~o"uty a nd a (amok1ng) ;oy 
lorever··. S terlioe Silver band; solid cubber 
b it. Every p ipe'n umberc-d, and registere d by 
LHS, as your guarantee of pipe perfec tion . 

I 
• 

Smooth and 
Antique 
Finish . 

Man y hand ... 
some models, 

• • • 

Tbe ~tom craframen ol L H S selec t the very 
choicest grains fo! t hese= patrician pipu. They 
6ai• li them by an ex._iusivc proe(l-s tb•t brin,;s 
out the;. fu)l beauty of the brier_.,-o~rc:le them 
witb • baa4 o l eolid gol4. . $7 50 
Tra19, ~tde*laoa-in • ,PipeA• . • 

\ 

i 

Chasing Echoes on a DE 
(Continued from page 212) 

Houston architect; or Ensign Henry Huett
ner, whose efforts have been transferred 
from the enforcement and interpretation of 
wage-and-hour regulations in Mississippi to 
the interpretation of Navy codes. Or Charlie 
Hanson, the seasickest national pistol cham
pion that ever left the University of South
ern California at Los Angeles to become 
an ensign. 

You may not think there's anything heroic 
about a seasick landsman standing watch in 
the North Atlantic, skirting the edge of a 
tropical hurricane, with the ship rolling to 
a 40-degz:ee angle. But take a maiden trip 
on a DE and you'll know there is. 

Even the man on watch probably could 
spare some sympathy for the lad from the 
Tennessee mountains who sits below decks, 
braced against a bulkhead to keep from 
rolling over, swaying in agonized rhythm 
with the heaving ship, a dog-eared letter 
from home in one hand and a bucket in 
the ather. 

But even that Tennessee lad, you may be 
sure, is an old sea dog by now, as he stands 
his North Atlantic duty in stiffening clothes 
while the spray glazes the mask which 
shrouds his face. It's a far cry from a home 
in the south to roaming in the icy north, 
but unlike the illustrious Sam McGee, these 
boys have a blamed good reason and they 
know it. 

Already they looked a bit like sea dogs as 
they strolled up the street on their first lib
erty in a foreign port, relaxed and easy 
with a rolling gait. All except Bob. When 
last seen, he was hurrying up the quay with 
a brief case under his arm, bound for the 
British anti-sub tactical school. That boy 
has a purpose in life. And until he gets his 
submarine, nothing is going to stop him. 

So there's the DE 675, a smart, pert ship, 
and a good one. She's worthy of the Navy 
flyer whose name she bears- a lieutenant 
(j.g.) killed· in the Battle of Midway. And 
so, you may be sure, are the men in her. 

Water-Resistant Tape 
Seals War Shipments 

. 
SEALING tape that is water-resistant is 

the crowning achievement of our effort to 
package supplies so that they arrive over
seas in the finest condition. Made by the 
McLaurin-Jones Co., Brookfield, Mass., the 
tape is moistened with a special solvent and 
withstands actual immersion in water. 

216 Buy War Savings Bonds and Stamps regularly. POPULAR SOIENOE 

Copyngh1ed ma .n'-\1 



, .. 
I" 

THE lEGIONNAIRE 

uy them for Easter . .. Wear them the Year
round! W ~ L. Douglas Shoes are handsomely 
styled for important occasions - expertly made 
to withstand the wear and tear of everyday use. 
Join the men of sound judgment who are in-. 
vesting their shoe ration stamps in the correct 
styling, comfort, and economical long wear of 
W. L. Douglas Shoes-Craftsmanship at Its Best! 

W. L. 

W. l . DOUGLAS SHOE CO., BROCKTON 15, MASS. 

Stores in Principal Cities-Good Dealers Everywhere 

APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 

THE BUCKINGHAM 

Other styles $5.50 

BUY ANOTHER 
BOND TODAY! 
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}, ~'Ao Atoor •••cruss suaJrcrs 
. A"o FINER-THAN-EVER CAMERAS 
ro r AKr lHfM "'"", y .,, so 

1 
d i er! 

'When tbere is "time left over from 
this War business," '""Y6oQy wilJ 
take better Pictures. Until then "'• 
are "'orking 24 unceasing hours a 
day to Produce 6ne Optical iost<u. 
meots for the armed forces. Bu, 
<hanks to ne.., "'••hods Pioneered 

in m~king instruments of highest 
Prec,.,on for war, Universal <an 
promise •f<er. Victory <am eras and 

• Pho<ographic equipme
0

, of CXceJ. 
lence hicberco undreamed o£. 
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AT fighting fronts or on production fronts - the 
desire for motorcycling thrills still lingers. And 

whether fellows wear campaign ribbons or Army-Navy 
((E" pins, their day dreams run about like this letter: 

.. In 1935 I bought my first '74' which I rode 5 years 
and turned over a good many miles of the best fun 
I ever had. Mter the war is over I've planned a trip 
that will take me over every state in the Union and 
will fulfill all my old dreams of a real outdoor trip!" 

You bet! The days of long trips, race meets, hill
climbs and all other fun-packed motorcycling events 
will come again! Plan to be riding with the rest 
of the gang on a brand new Harley-Davidson - so 
Buy W ar Bonds NOW! 

Write for f ree copy of ENTHUSIAST MAGAZINE, 
filled with motorcycle pictures and stories. 

HARLEY-DAV I DSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 

HARLEY -DAVIDSON MOTOR CO. 
De partment PS, Milwaukee 1, Wisconsin 

Pl-ease send at once free copy of 2-4-page 
"En thusiast" Magazine, filled with motor
cycle action pictures and thrilling stories. 

Nam~----------------------------~----------

Address----- ------------------------------ 

Cify-----------------~tate-------------

----- ---- -
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IS YOUR 
SCRE DRIVER 

EXCESS 
BAGGAGE? 

M OST people use screw 
drivers for so many differ

ent things that when they come 
to driving screws no self-respect
ing screw will take the punish
ment. This can be avoided with 
a sharpening stone. B est for this 
and for keeping other edged tools 
in shape- is a Carborundum 

. Brand Silicon Carbide Combin
ation Sharpening Stone. One 
side is of coarse grit for dull 
edges. The fine grit on the other 
side puts on a keen, smooth
cutting edge that makes the 
work go better • . 

These stones are availah/6 
at your dealer's 

Ask for Carborundum Brand 
Silicon Carbide Sharpening Stone 
N o. 109. And write today for 
your free copy of t he booklet, 
"Short Cuts To Better Work 
F or The Homecraftsman." 

Dept. S-44 

THE CARBORUNDUM COMPANY 
TRADE- MARK 

Niagara Falls, N.Y. 

(
Carbor undum Is a r egistered trade-mark of and lndl- ) 
cates manufac ture by The Carborundum Company 

Buy War Savings Bonds and Stamps regularly. 

Rub on 
"PRO ·TEK" 
like a 
cold cream 

When 
through work, 
grime and paint 
wash right off 

It acts like an 
invisible glove 

A FULL YEAR'S SUBSCRIPTION TO 
CONSTANTINE'S Chips&. Chats 
An lntereatln~ bi-monthly publictttion for Craftsmen. 
Exchnngo ideas from aU over AmcriClo.. PubUehea photos 
of vour project~. Lials current supply of materials and 
tools still available. Contains helpful ideas in every iaauo. 
Free with Constantine" a Mnster Manual whiob costs only 
25c. coin or stamps~ and which is refu.nded on first order 
of $1.50 or more. Send today. 

A L BERT CONSTANTINE & SON, INC. 
793T East 135th St. N ew York, N ew York 

DRILL PRESS OWNERS! 
HERE'S l TOOL WITH 5 DISTINCT USES 

THE BARRON MULTI-PURPOSE 
• 

ROTARY WOOD PLANER 

PLANES & SURFACES • PANELS & BEADS $7.50 
ROUTS & GROOVES • RABBETS • TENONS COMPl£Tl 

Converts ANY drill p r e .. In• STEEL TOP AUXILIARY 
to a time savin g. low cost Pl aner, DRILL PRESS TABLE 
panel er , t enoner, etc. Surface finish es 
a ll types o f tough grained and knotty 
surfaces to agate smoothness. Sa f e! 
Guaran teed harmless to drill press. 
Thou sands now In use. S OLD ON 
MON EY BACK GUARANTEE. Full re· 
fund on 5 day t r ial . Shipped prepaid 
on r eceipt of S7 .so-or c.o.D. YOU 
RISK NOTHING. F ree literature. 

BARRON TOOL CO., INC. 
370 Architec t s Bldg., D etroit 1, Mich. 

Hu 300 aa. in. amooth wor k· 
ina aurfaee. Equipped for 
ahaper and many other 
Importa nt workshop 
uaea -a real buy a t 

• 

C.opynghred m< 'n..ll 
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proving ground 
for the big blades 

APRIL} 1944 

Stepping far ahead of current engine and 

aircraft design, the new Curtiss twin test cells have been 

built for the express purpose of developing the huge 

blades of the future. Propellers up to 30 ft. in diameter may be tested 

on either liquid or air-cooled engines with ratings up to 5000 HP. 

A scientifically designed venturi sectio·n eliminates 

turbulence of air. A combination of cooling systems 

permits precise control of engine operation. 

The new cells are the largest privately owned propeller test 

facilities in the world. Here in the convenience of a 

ground laboratory, streamlined air flow and vibration 

-conditions similar to those encountered in flight 
• 

are closely duplicated. 

3 I lt. diometet venturi sections. 

Air tub•. 

Twin control room. 

a nd units. 

for air flow straigh tenin g 
an 

ELECTRIC 
PROP£LL£RS 

Buy War Savings Bonds and Stamps regularly. 221 
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{;ACH picture you take of 
WAACS, WAVES or SPARS, 
Soldiers, Sailors or Airmen, is 
a good picture of Americans 
at war. Your Argus will give 
you a p er sonal record of the 
determination of Americans 
to win the war. 

Use your At·gus with care. 
Save vital film and make each 
picture a "Good Picture." 

,.. tJ~ 'Piet«M4 , 

A WAlOEO TO PlANT 1 
O r TICAl OIVISJON 

Th is .56-page booklet is published by Argus 
to help solve the problems of exposures, lens, 
films, etc. Get your copy by sending 25c 
to Argus, Ann Arbor, Michigan. Dept. S. 

';ta A. 

• 

' 

-· 
1 --

•• • • . . 

Buy War ·savings Bonds and Stamps regularly. POPULAR S CIENCE 
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• • 
VIa ans o 1r 

LIBERATOR .. . 4-engine bomber 

CORONADO •.. patrol bomber 

VALIANT . .. basic trainer 

RELIANT ••• navigation trainer 

HEN VICTORY has been won, 
Consolidated Vultee Aircraft 

Corporation will be in a position to 

LIBERATOR EXPRESS .. . transport 

CAT ALINA .•• patrol bomber 

VENGEANCE . .. dive bomber 

SENTINEL ••• "Flying Jeep" 

provide the postwar equivalent of these 
planes, from small "air flivvers" to trans
oceanic cargo-and-passenger planes. 

San Diego, Calif. 
Vultee Field, Calif. 
Tucson, Ariz. 

Fort Worth, Texas Louisville, Ky. Allentown, Pa. 
Elizabeth City, N.C. 
Miami, Fla. 

New Orleans, La. Wayne, Mich. 
Nashville, Tenn. Dearborn, Mich. 

Member, Airc:roft War ProJudion Council 

APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 223 
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CRACKED WALLS 
You don't have to be an expert to mend cracked 
walls with Rutland Patching Plaster. Just mix 
Rutland with water ••• wet the old plaster ••• 
and apply with knife or trowel. Rutland is the 
original ready-to-use patching plaster. Sets 
without shrinking or cracking. Extra fine and 
white. Makes a patch as smooth and lasting 
as the wall itself. -

BROKE·N CONCRETE 
Don't let small breaks in cement floors, walks, 
walls, etc., get larger. Mend them promptly with 
Rutland Concrete Patcher. Just mix with water 
and apply with trowel. 

RUTLAND 
REPAIR PRODUCTS 

Rutland Fire Clay Company, Rutland, Vt. 

Buy War Savings Bonds and Stamps regularly. 

[}7<» ..4~~ 
f!llealo// g:c;ww g.J~ 

-. 

0 . 1144. H•1117• Leoaard A Th_.. lac .. Oaoae I'll •• N. Y. 

ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size). The kind you like! 10 different booklets sent for50c 
or 25 assorted for $1. Shipped prepaid in plain wrapper. 
No C.O.D. orders. Send cash or money order. No stamps. 
GRAYKO, Dept. A- 211, Box 520, G. P.O., New York. 

H ow easy- with Dic-A-Doo 
Paint Brush Bath ! K eeps new 
brush es soft , springy, .flexible, 
read y for th e next job. R e
scores old brushes to useful 
work . All the h ard , caked 
paint dissolves . . . Buy 5¢ 
pack age, 10¢ box, at Paint 
Scores, H ard ware Scor es, 
Five a nd T en Cent Stores. 
The Pa tent Cereals Co., 
Gen eva, N. Y., mak ers o f 
D ic-A-Doo Paint Clean er s. 

DIC-A-DOO 
PAINT BRUSH 

BATH 

• 
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THE KIND OF JOB ELASTIC 

STOP NUTS ARE DOING 

This is how the wing of a DC-3 
transport plane is fastened on
with Elastic Stop Nuts, the nuts 
with the red collar so familiar to 
the aircraft industry. The tons of 
plane, crew and pay load depend 
on these nuts for their security. 
All told, this type of plane uses as 
many as 35,000 Elastic Stop Nuts. 

APRIL~ 1944 

RE THEY NOW? 

This is an Elastic Stop Nut. 

There are more of them on Ameri
ca's planes, tanks, guns, and naval 
vessels than all other self-locking 
nuts combined. 

The reason is an E lastic Stop Nut 
holds fast and locks tight without 
any extra locking gadgets. 

It does this because of the elastic 
collar in the top. 

This collar squeezes between the 
holt threads. It grips h.oth sides 
of the threads. So no amount of 
vibration shakes the nut loose. 

You can take the nut off and put 
it back on, time and time again, 
and it still retains its locking 
effectiveness. This is because the 
collar is elastic and "comes hack." 

Billions of E lastic Stop Nuts are 
in use. And as far as we know, not 
one in a million has ever failed. 

After a while, with the war won, 
you will he able to have these nuts 
with the characteristic red collar 
of ESN A on all the new equip
ment that will come. They will 
make it stronger, safer and more 
dependable just as they are doing 
on America's war goods today. 

TRADE MARK OF 

ELASTIC STOP NUT CORPOBA.TION OJ' AIIEBICA 

ELASTIC STOP NUTS 
Lock fast to make things last 

Union, New J ereey and Lincoln, N ebrasb 

Buy War Savings Bonds and Stamps regularly. 225 

Copyngh1ed matenal 



He says can he 
borrow some , 

\ I I • ' , . --

Weldwood Glue! -

You may never need to hold a life raft together with Weld
wood Glue, but you'll find it's the handiest adhesive you ever 
used at your home work bench. 
In faa, this easy-to-use _plastic resin glue is a honey for hobby
ists. MixedJ·ust by adding tap water to the powder, it can be 
used imme iately, is cold-setting (work can be handled in a 
few hours) and it makes a permanent bond! 
Waterproof, rot-proof and baaeria-proof, Weldwood glue 
won't stain, or mar the m ost delicate color or finish. 
Your hardware store or lumber dealer has handy packages of 
Weldwood Glue in 10¢, 2'#, 50~ and 85~ (llb.) sizes. Get a 
can today or send 25~ and your dealer's name for a trial 3% 
oz. sample. Supply limited, due to Uncle Sam's war needs. 

UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue 

j 

In the last war, outboard motors were in their in
fancy. Today Johnson Sea-Horses are doing man's 
work in the armed services. It took lots of devel
opment to bring them along so far ... lots of expe
rience in outboard design, metals, manufacture. 

Johnson has this experience-22 years of it. It 
is being put to good use in a full schedule of pro
duction of Sea-Horses for the armed services and 
essential needs. It will be an even richer experience 
when it is again turned to the production of Sea
Horses for pleasure use. 
JOHNSON MOTORS, WAUKEGAN. ILLINOIS 

DO YOUR DUTY e BUY WAR BONDS 

JOHNSON 
s . J:&•BORSES 

. 

/or DBPENnaoility 

IS NO 

---...._.--

"--· 

Weldwood Clue has everything: 
1. Tremendous Strength. 

2. Waterproof, Bacteria
and Rot-proof. 

3. Quick and Easy to use. 
Noheating.No waiting. 

4. Economical. 
5. Applied Cold, quick 

• setung. 
6. Stain-Free. 
44Makes the glue line the SAFE'TY line" 

THE 

OUTBOARD MOTOR 

THAT HAS COME 

OF AGE 

• 
• 

.... ~ill.--........ ~. ~: 
. . .. --- " a .. ~-

• 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 
prove interesting and useful to you • 

New· Saw-Gun Saws and Files in 
Hard-to-Get-At Places 

Jobs of sawing and cutting that are inaccessible to 
ordinary tools, are now made possible with the 
recently developed Saw-Gun. It works equally well 
on wood, plastics, light and heavy gauge metals (cor
rugated or plain-stainless and monel), castings, 
rods and other materials. The Saw-Gun saves hours 
on panel notching and slotting operations, doing 
work ordinarily requiring the use of several tools. 

It is propelled by electric power, compressed air or 
flexible shaft and provides an efficient portable power
saw or file, that can be carried from place to place. 

The Saw-Gun is operated by placing cutting edge 
of saw blade against work and turning on power. 
Filing is accomplished in the same manner by insert
ing a file in the tool instead of a saw blade. 

We hope this has proved interesting and useful to 
you, just as Wrigley's Spearmint Gum is proving 
useful to millions of people (much to their surprise) 
working everywhere for Victory. 

Y ou can get complete information from the M id-States 
Equipment Co. , 2429 S. M ichigan A ve., Chicago 16, Ill. 

-

• 

Permits sawing and filing in spots 
inaccessible to ordinary tools. 

Can be directly connected to electric 
drill, air drill, or flexible shaft. 

Y-10 8 
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· MICRO-TESTING " .. 

. ''b h . ,, eats·t e prom1se': -
fOR 

.. : 

! ;.. ;~ . PROFESSIONAL Blades embody a degree , of " 

:, ·~~~ superior to usual high sta~dards. Tolerance:s-sQJC ~ 
::- · ~ "'•' I < 

L~~§·': perfection-attained by PROFESSIONAl ~··;-r ~ 
'·'~· 
~~:·. your guarantee of cleaner, smoother, · ·. ··d· . . )b.'·~ ' . 

~I' Try PROFESSIONAL Blades today~ 
• ... tr:-~ ..;· ' . 

. ~~:,£' · sensation. Mor:e shaves per blade assu;re 
' ~ · c '.l ) • • -
' ' '6.' .. 

~+:'l· and reserve more steel for the war etfeJt.;.;;,"''"":.;-
: .,!f.' . 
~ $.;:•: (~ 
' w , ~ 

: ~· .. 1': 
: ·; .... 
. ~<, • . · .., . 
:j.~ 

.... f~. ~;. 
_.:-:;,~~':..,.· 
,,...:.(, · A: 

: 'S (... • . ;..;_·· ' 

,:;.~ . :· 

. ' . ~ 
... ... . . ' .. :}r•· . :. 

: ,J· 
; ) .. . .... .. " 

• 

PRECISION - MADE 

!Vever shorp ... 

MILWAUKEE ' S 

M OST EXQUISITE BEER 

• 

* RUST · RESIS 

' 

... 
" 

F!SSIONAL BlADE CO. , . • l 

NEWARK, 2., NEW JERSEY 
- ....... • ·-·~-- ,,,_,,.J 

Fast Becoming 

AMERICA'S 
NEW 

FAVORITE 

Blatz: Brewing Co., Milwaukee, Wis. 

In our 93rd year 

BUY WAR BONDS • 

• ···· Copynghted material 



DATA ON WILLIAMS' CUTTING-OFF 
TOOL HOLDERS (Data Sheet No. 12) . 

.. . .. ... .. . . . 
With Williams' Spring Cutting-Off Tool Holder, 
f eed can be applied automatically leaving operator 
free to watch and thoroughly lubricate the work. 

Williams' Spring Cutting-Off Tool Holder 
makes comparatively simple a lathe opera
tion normally one of the most difficult. 
Several advantages result from the ((goose
neck" design of this Holder which automat
ically provides relief from any sudden or 
excess pressure on the cutter blade. Even 
an inexperienced operator can cut off work 
considerably out-of-round without chatter, 
((climbing" or damage to either tool or work. 
The shock-absorbing qualities of this Spring 
Head, likewise, tend to protect lathe bear
ings and journals and will definitely improve 
the quality of work done on old and ((loose" 

wlm ..... ' 'P""• lathes. Only with 
Cuttlng-effT... hi f s • 
ehouldlo .. ., t S type 0 pnng 
slightly•"'"• 

.. -. •• Holder can the au-ltlehll 

tomatic cross feed 
• 

be used for cutting-
off operations . 

Will ...... .. ... 
(uttj,.. otfT ... . .............. 
.... c ........ . ........ , .... ) . 

In setting-up, the spring cutting-off tool 
should be set slightly above center. A rigid 
cutting-off tool, however, should always be 
set on exact center. See drawing at lower 
left. Cutters may be sharpened by grinding 
the end of the blade ... usually to an angle 
of 5o. The sides of Williams' blades never 
need to be reground since they have suffi
cient taper throughout their length to pro
vide side clearance. The work should be 
flooded with oil when cutting off steel. No 

' lubricant is n ecessary with cast iron or non
ferrous metals. 

Below axe illus trated the two t ypes of 
Williams' Cutting-Off Tool Holders. The 
rigid Holder accommodates either a cutting-· 
off or side blade without any adjustment. 
Its cutting-off blade is interchangeable with 
Williams' Spring Holder. Both these types 
of Williams' Holders employ a positive cam 
lock to hold their blades in place, which is 
both quick-acting and rugged. 

WILLIAMS' SPRING CUTTING-OFF HOLDER 

Straight Shank Pat
tern. Also made 
with Right Hand 
Offset shank. 

WILLIAMS' CUniNG-OFF & SIDE-TOOL HOLDER 

Left Hand offset 
Pattern. Also made 
with Right Hand 
Offset and straight 
shank. 

·J. H. WILLIAMS & CO., BUFFALO 7, N.·Y.~ 

APRIL, 1944 

• 

ON USE OF SHOP AND HAND TOOLS 

Your name and address in the margin below will bring 
12 Tool Holder Data Sheets (punched for 3-ring binder) 
and a list of our complete Data Sheet series. Mail to 
above address, Dept. PS-4. 

Buy War Servings Bonds and Stamps regularly. 229 
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n Put an Encl to His 
Career Pronto 11 

"In Alaska, I bought a 30- 30 Marlin 
Rifle, a real beauty. I say 'beauty' be
cause up in that country a good gun 
is a very necessary piece of equipment. 

"One morning I was coming home 
with a nice buck deer on my back. A 
big, hungry Brownie got the scent and 
was trailing me ... finally caught up 
with me. That was the first big bear I 
had the misfortune to meet up with. 
I aimed for his forehead but, as I was 
scared stiff, I hit him in the front 
shoulder. 

" He reared up, his big teeth bare, 
and snarling a plenty. A well-placed 
shot in his mouth put an end to his 
career pronto." 

... Walter Nowalk, 
Fort Stanton, N. M. 

* * * 
We do not recommend a 30-30 for Alaska 
brown bear, but are glad Mr. Nowallc's Mar
lin proved so accurate and dependable in this 
emergency. We do recommend Marlin 30-30's 
for deer, however, and can promise loyal 
Marlin users some new "beauties" after the 

• war rs won. 

THE 
Fl REARMS CO. 
New Haven, Conn. 

*Turn in your old shells and cartridges to local scrap 
collection. Metal urgently needed for war production. 

MAN .WHAT 
TOOLS TO 

HANDLE/ 
• 

SCREWDRIVERS 
AND NUT DRIVERS 

11Designed for the Hands of Experfs11 

From the tip of the blades to the top of the handles, these 
tools represent the newest ideas in design, Real man-size h andles 
are special plastic ( the original t ransparent shock-proof XceLite). 
Blades are high quality steel, expertly machined. Nut driver sock
ets deep enough to handle two nuts. Over 50 sizes and models of 
XceLite Screwdrivers; 35 sizes of nut drivers ( including Deluxe 
set of 7 with different colored handle for each size, supplied in 
sturdy metal container for wall mounting. ) All nut drivers and 
most sizes of screwdrivers can be furnished with fire-resistant 
handles at slightly higher prices. Ask your radio, electrical or 
hardware dealer-or write: Dept, I. 

PARK METALWARE CO., Inc. 

WHEN YOU 

BUY TOOLS 

Orchard Park, N. Y. 

Sack The Attack. Buy Nlore War Bonds 

~:!'::; •20 ENGINES IN STOCK. 
The G. H. Q . miniature rasoUne engine that 
really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with 
tlywheel and propeller, fuel, 15 accessories 
and full instructions. Fully bench tested and 
ready to run. For boats, planes, midget cars, 
etc. Send only $1.00-Shipped Collect C .O .D. 
same day. Send 25c for illustrated Catalog 
of hundreds of hobby items. 

GHQ MOTORS. Dept. SV, 40 East 21St., New York 10, N.Y. 

GERS.TNER Tool Chest. 
Only these Better Chests are good enough for 
the good tools of m ael:l lnlsts and toolmakers, 
Free Catalog 

GERSTNER TOOL CHESTS 
544 Columbia St., Dayton 7 , Ohio • 

Safe Boats W'rth 
Full Length Spray Rails 
Keep passengers perfectly 
dry-even at high speeds. 
Catalog also shows today's 
seven most i)Opular models 
of sailboats. Two big facto
ries. Prompt shipment. 

CATALOG FREE 
Write for :vour copy. State kind of 
boat in which you are interested. 

Better Built 
Lower Prices 

4iil"i h' i t: 1: !:' ' " ¢:r ' jjJ 
eanoes $75 and up 

Rowboats $48 and up 

Outboards $48 and up 

THOMPSON BROS. 
219 Ann St. ( w .. .:ee to ) 

PESHT1CO, WIS. ~u..,. pl4t:e 

230 Buy War Savings Bonds and Stamps regularly. POPULAR SCI ENCE 
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D" \S ll\i WORD 

for countless 
• • • • • obs Evinrudes 
Wartime I d . g 

... 

are o•n 

.. PLENTY RUGGED'', say our fighting 
men, to sum up the tough jobs • . . to 
patly de~cribe any grim task from long, 
forced march to furious battle action. 

Rugged too are the assignment_§ that 
Evinrudes are capably handling in every 
part of the world-from busy home ports 
to beachheads on distant fighting fronts. 

Powering lighters, ferries, tenders_, work 
boats •.. many Evinrudes are rolling up 
operating records equal to several life
times of ordinary duty. 

On assault craft, swift and powerful 
"fighting" Evinrudes have proved their 

stamina on many fronts. Evinrudes 
serve with England's famed Commandos. 
Great Evinrude "fours," specially de
veloped for the purpose, drive many of 
the Army's speedy Storm Boats. 

Motors for such service . • • motors of 
many types for our fighting forces • • • 
are the only kind we are building now. 
Some day new peacetime Evinrudes will 
follow down the production line. You 
can be sure they will be tops for .. rug
ged" service ... and that in every other 
characteristic, they will be sheer pleas
ure to own! 

EVINRUDE MOTORS, Milwaukee, Wisconsin 

KEEP BACKING THE ATTACK 
BUY MORE WAR BONDS 

APRIL, 194~ Buy War Savings Bonds and Stamps regularly. 231 
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\ 
"ardware Dea\el" · 

Tools are mighty important to the war 
effort. Your Hardware Dealer is cooperat
ing with U nde Sam by selling some types 
for essential uses only. 
Perhaps you may not be able to purchase 
a new hand saw. Nevertheless, your Hard
ware D ealer can help. 

If your old saw is a Disston- or other 
quality make-a good, inexpensive recon
ditioning job will put it in· serviceable con
dition. See the Disston dealer in your 
community. Talk it over with him. At the 
same time he will tell you about the pos
sibility of getting new tools for essen
tial work. 
Save your tools and serve your 
country. Fix 'em up and make 
'em do! 

HENRY DISSTON & SONS, INC. 
410 Tacony, Philadelphia 35, Pa., U. S. A. 

• . 

GOOD ADVICE AND PRACTICAL HELP 
on tool use and care are yours for the asking in 
the D isston Saw, Too l anJ File Manual. FREE 
from your H ardware D ealer, or write for a l'opy. 

.. . . 

BUY 
BONOS 

· 'The r emarkable speed, stamina and con
venience of CUSHMAN Auto Glides are h elping 
win the battle of production!" -say scores of 
great war -t ime factories ! 

There's n othing like a CUSHMAN to break 
"delivery" bottle-necks! A CUSHMAN, and 
only one operator, replaces many foot messen
gers-delivers big loads of rriail, repairs, etc.
carries insp ectors, messengers. etc. It moves 
throughout the factory easier than other trans
portation. It speeds deliveries • • . cuts costs 
... saves manpower. 

CUSHMAN Floating Drive applies power as 
l'lmoothly as Fluid Drive! Eliminates clutch 
p edal. gea r shift! Merely touch hand acceler
ator t o start. tr·avel any speed up to 35 mi. an 
hour. Flashy pick-up. 

Knee-action with coil springs, long wheel 
base and balloon t ires provide· Smooth Riding. 
Low CP.nter of gravit y, h eavy brak"s, excellent 
lights provide Safety. 

WRITE T he Army, Navy, Air F orce and 
Many large war plants take a large 

pa1t of our output. However, you also may be 
able to qualify. See your dealer or write us. 

CUSHMAN MOTOR WORKS, Dept. M-8, Uncoln, Nebr. 

11 0-VOLTS AC 
from DIRECT CURRENT 

wlthKATO KONVERTER&. Furnish stand· 
ard 110-v. AC r rom 32, 110, or 220-v. 
DC. Good deliveries on s izes 350 
through 1500 watts on priority orders. 
Good deliveries on 5. 7 '!tJ. 15 & 25 
KW A<' ~renerators. Mtgr s ot motor 
g enerators. rrea u ency chan gers and 
high frequency g enerators. 

KATO ENGINEERING CO., 
112 Elm St., MANKATO, MINN. USA 

A Complete Line of 10 11
, 11" and 1211 

PRECISION 
LATHES 

Quality Lalhcs built to Indus · 
trial machine tool standards. 
U sed by Army, Na\'y, and Ma• 
rlnes. Manual SOc. ('atalog! ree. 
SHELDON MACHINE CO.. Inc. · 
4268 N. Knox Ave.,Chlcago41,USA 

···- ... ··- -- -· 
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Clear, detailed, large-scale plans for projects that provide 
many hours of healthful, enjoyable activity for you and 
delight your family and friends. D rastic price reductions 
made possible by grouping plans. • Every project shop
tested by Delta, world's largest peacetime maker of home 
power tools, now devoted to war work. • Plans raage 
from simple cut-outs to ambitious furniture pieces. Send 
for yours. Mail coupon with check, money-order or stamps. 

Package " G"- 18 Furniture Plans 
H andsome pieces co make your home more attractive 
o r develop a pro.ficable side-line. Includes: 
Child's Desk Corner "What Not" Cabinet 
Portlight lamp Corner China Cabinet 
Spinet D esk · Spinning Wheel l amp 
Tile-top Card Table Windsor Smoking Stand 
Butterfur T able Small M odern Table 
Wing Chair Cricket leg Bridge l amp 
Nested Coffee Tables Revolving Book Stand 
D avenport Table Cobbler's Bench 
Small T able Chest of Drawers 

Check Packa&e "G" . 18 big, complete plans only .. 7 5¢ 
Package 11H" - Small Proiects - 11 Plans~3~items 
Attractive, useful small projects - almost all w ith full-size 
patterns, making their construction simple and easy. Grand 
money-makers. Order today. Package includes plans for: 
7 Flower Box Designs 2 Actjon T oys 
D oll Furniture 4 WaH. Shelves . 
12 Hot-Po t H olders 9 T relhses 
W all Shelf and D oor Stop .5 Bird Houses 
7 Lawn Ornaments 8 Kn itcing Bag Handles 
12 Wall Shelves 

Former price for 11 plans, 55.;. N ow only ............ -40 ¢ 

_ ... -- .. - . . . .... -.- ............ ---·--: .... -~ .. -;: --;:- . ..... ~ ~-- . . . . . . . . .,-;-n.:-1 . . ' . . . .. 
. 'l 

TOY 
I JEEP 

A gift to t hrill any youngster, 18" long 
-looks like a real jeep. Full-size plans, 
plus a sheet of assembly photos and de
tailed insuuctioos. A lot of fun to make. 

;~::k/~e ~~~u;e~~-=~-~:.~--~~-~~~~-··· 50 ¢ 

LOOM 
A full-size loom whjcb 
has been used to p ro
duce beautiful woven 
fabrics. Two big sheets 
of detailed plans, pic
ture, parts ltst, and in

structions. Include these loom plans in 

~~:e 
0

/o:er;be set ............ ·-····-········· 50 ¢ 

HM-9 
<Jea/1. ~ut 0-Hd 

Mad eoufWH" <Joda'l! 

--------Editor. Deltacraft Publications 
TBE DELTA. MFG. CO. 
8830 East Vienna Avenue 
:Milwaukee 1, Wisconsin 
I am encloslng ________________ ln full 
payment for tbe vlaus checked below. 

I 
0 ~fac~gf5~G" 18 l<'urniture 0 Toy Jeep, 60o 

0 Package "H" 11 Small 0 I Project Plans, 40c Loom. l50c 

I 0 Package "J" - all 31 P lans, $1.90 

I }qaxne-------------------------------------------
I I Address------------------------------ -----------

I CitY----- ---------------( ____ ) Sta.te.·------------

. ~ 

·J 
:j 
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OFFERS BIG MONEY- INDEPENDENCE 
The r estrictions on the manufacture of electrical 
home appliances has greatly increased the need 
for and earnings of skilled home appliance re
pairmen. Always a good business, today ELEC
TRICAL APPLIANCE REPAIRING is one of 
the most profitable occupations that the average 
mechanically inclined man can turn to. On many 
types of repairs it is usual for a r epairman to 
charge on the basis of $5.00 to $6.00 an hour! 
Work as many hours as you wish-for the home 
appliance repairman is his own boss. Operate 
from your garage, basement, vacant store, etc. 

. 

. ,_.EW COURSE TELLS ALL 
If you are at all mechanically inclined
can hold and u s e tools- you have all of the 
q ua lifica tions required for becoming a big 
money-earning home appliance repairman. 
Age is no barrier . . . nor is any minor 
physical handicap. Our new course is pro
fusely illustrated , shows you in simple, easy 

• 
to understand language and drawings how 
to make each repair on refrigerators, vacu
um cleaners, washing machines, motors, 
etc. Explains and gives you a working 
knowledge of electricity, welding, nickel 
plating, etc. Shows you how to build the 
power tools you need and how to s olicit 
and keep business coming to you. Not a 
theory course but an honest to goodness 
course written by and used by repairmen 
the Country over . Price of course is so low 
that the savings on your own household ap
pliance repairs will quickly pay for it. Act 
now! 
---------------------1 

Mail Coupon for 
FREE LITERATURE 

CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-1501 
Chicago, Illinois 
Please send me all the facts about America 's 
Fastest Growing Industry-Electrical Appliance 
R epairing . 

Na.me ....................................................................................... . 

Address ................................................................................... . .. 
City ............................... 0 0 0 ••• 0 • • 0 0 •• • •• ••• 0 ••• State. 0 •• 0 •••••••• o• •••••••••••• 

• 

TOPS THE LIST 

hen peace returns 

and you can hit the trail again to your fovorite 

comping spot-"trovel light .. with this lighter. 

warmer, more compact Ta-Pat-Co. Made only 

for the armed forces now-bu.t after the war, 

for outdoor sleeping. comfort, it will top the list 

of offerings by your sporting goods dealer. 
1 

........-:=:---~ F::::::::::::::;·~;;:; ~L 

• 
~ - --• o' - .. - • . ... - $ 

• 

..THE AMERICAN PAD.AND TEXTILE COMPANY 
• 

-------• GREENFIELD, C?HIO -------
111 p.ace and .in war fhe leading manufacturer of 

Sleeping lags and Life-Save Equipment 

There's a Shinola Wax 
• 

to match wood 
of any age or color 

• Ever think of refinishing old furniture 
with Shinola Shoe Polish? Scars, nicks, 
and scratches disappear when you apply 

.. - the right color wax polish. You can bring 
back the mellow finish of an old piece 
of cherry, maple, or pine furniture ••• or 
finish a repaired section neatly to match 
the old wood. 

These polishes contain a combination 
of hard and soft waxes that protect furni
ture, linoleum, models, cars, as well 
as shoes, from water, dust, and grime. 
Shinola Polishes come in all colors, and 
neutral, in the handy, familiar shoe
polish tin. 

KEEP 'EM 
SHINING WIJH 

A Product of The Best Foods, Int. 

Wartime places 
heavy demands on 
our supplies, so if 
your dealer is tem· 
porarilyout of stock, 
please be patient. 

IN TAN-BROWN-OX-BLOOD-BLACK-NEUTRAL 
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PI.UMI TOOU ILLUiftA!ID. Yep te 
l•ft••·N•I ...... ,. H•lfHetce .... WI 
.... .. ..... Midi .... Axe. 

, 

; .. ' ..-- . . . ' · 

• 

• • 

Hun•r•4• foflowe4 him acrou tho fairway wotcllod 
him use hla skill to sink that ftnal putt an4 sol an un
surpa .. o4 scoro. Now, as ho saps minos an4 ltoolay. 
traps, his gay Informal clothes •• left llohln4. Ho 
looks ••••nt. But his ch•odor Is tho samo. 

Plumll, too, has a 4i.oront appearance. Soma of 
tho ftnlsh Is go no ollmlnato4 by Govornmont Orllor. 
Yot, tho ch•actor of Plu111b Is tho aamo. Tho ono

rl piece stool hoo4, temporod to faultloas porfectlon. 
~~The sturdy handle of ftrm, toste4 hickory. Tho hang. 

The porfoct llalanco. Thoao •• tho foaturos lay which 
you will olways recognize a Plum II tool. Yes, Plumb 
Is proud of ita service uniform. Fayette R. Plu•ll, 
Inc., 4137 .Ia••• Street, Philadelp hia 37, Panna. 

HAMMERS • HATCHOS • AXIS • SLEDGES ., 

• • • 
. ! 

• 

• 
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THE 

el-0 
Thoroughly aged, 
carefully selected 
briar ... bench-made 
and sculptured by 
craftsmen faithful 
to a fiue trad ition . . . 
a pipe that's smooth 
and mellow ... a real 
delight to smoke ... 
a treasure to own 

Look for the name
MAR XM AN 
27 W. 24th St. 
New York, N.Y. 

' . 
L .. 

Wat~rproof~ s~oekproof, onti-mogn~fie, radium 
diof and. hands, unbreakable crystal, precision 
tested . r . No. ~ F . 12+-1!> i~wels: small second 

t · hand, stoinleu 'steel .back:: .. _.,., .................. . $34.75 . .. . 
\ .·. N~. H F' 121.......:.1 s t'-ewe ls, sweep second 
l 
! hand, stainless steel back .......................... .. 

• 
$39.75 

No. H F .328-17 iewels, sweep second 
hand, SELF W INDING, stainless steel 
case ................... , , .................................... ,. ..... ~ ................... .._, ..-....... ~#, ••• "' $59.75 

. 
I'O$ TP ... IO, H '()EIIAl. TAlC U<CL, • . .. JI.IL OltD£1t! P'IIOMP TL" FILt.£0 

Write for Free Illustrated Booklet " HF" 

BELL WATCH COMPANY, 
Time- l ife lilda •• Rockefeller Center, Kew Yorlt 2D, N.Y . . 

T!!!J 
THE JOB/ 

20 CARBON DRILL SET 
Wafer.Thln Vest Pocket Case. Drllls 
No.6lto80.Acrafts· $350 
man's treasure! In 
dexed easel Easily $4.50 value! 
(Bymall$3.65) CasealoneSl.OO 

Complete ect 

.60 CARBON DRILL SET ~~~;.,;u~ ~~d~~ $1450 
b ox. Complete 25c P.P. 

data for tap, drlll and decimal equivalents at eye level ·compact. 
Needle File s Ca rbo n Drills TAPS Pin Vises Oculist ream. 
Fine Swlsa 61'to 80ea.l"c Lge. wood· er 046 - 40c t ype 4" or u Occulls ts t dl $1 25 · 
6 1(4 .,• L ong: 50 to so ca. 20c S ize s tfaw~ double H alr·ground 
Round, Hlf 40 to 49 ea. 25c .046.0S5ea.40c chuck. Tlikcs wood rasp·75c 
Rd • • Flat, 82 to48ea. SOc Carbon Taps 40 to 80, $1.00. Tap Wre nch 
Ov a l, Knife, l to31 ea. 35c 0·80 65c 1·72 Small, 4 jaw 1/ 16 9/32Sl 2 Sq., 3 Sq. • brass handle · · 5 
EqualllngBar· HI·Speed 65c, 2-56 60c. closes to zero, Complete wltb 
rettc, Joint, Dri lls 3·48 50c, 4-40 85c. ratchet $2.00 
Sllttlng,Mark· 55c 6 32 45r ' 
lng ea., 40c 1/ 8 soc ' · · Tweeze rs Tap Chuc k 
Com pI ete 5132., s~c 8·32 45c, l0-2-1 H olds small · ~ 50c Takes 13/ 16 S et , 12 files, 11164., 40c · pts. 50c. Lar- d d 1 i ndexed bold· DIE~forabove ger. Sure·grlp roan es 
er $4.50. 13/64" 45c "$1.50 ea. 65c. $1.00. 
INTERNATIONAL MODEL, 254 (PS4 ) W, 55th St., New York 19, N, Y. 

Quality built lor hard use and lorig 
Hobart Welders in addition give you ex• 
elus ive Remote Conlrol. 1.000 combina
tions of welding current, two.way venti. 
lo tion and other featu res 
which make Hobart a lead· 
er in welding equipment. 
Many shops are now get· 
ling s uitable priorities to 
purchase H obart Welders. 
Have you tried? Ask us fo r 
catalog and details. 
HOBART ELECTRODES 
-a si:r.e and walling to 
meet every need. Try 
Hobart rods, see what 
a good rod can do. 
Bros. Co., Box P-44, T.a .. , 0 

A. C.''"' 
D. C. Models 
~r/1 f)tpes. 

r 4_,~··;:--:;c~o._ -~~~f:R.i: #.;ii~:J 
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THIS BIG, NEW, 
WORKSHOP MANUAL SHOWS 
YOU EXACTLY HOW! 

Here are more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 
ash-tray to furniture for every room in the house - with plans, 
simplified working drawings, pictures and step-by-step instruc
tion that will. make it easy for you to turn out finished products 
that everyone will a.dmire? You'll find easy and money-saving 
ways to make your own repairs around the house, new ways to 

cut down on home upkeep costs! You'll find directions for refinishing your 
automobile, building modern bathroom cabinets, making an inexpeQsive 
garden fireplace, and hundreds of other fascinating and useful projects! 

Whether you work with a few hand tools or use power tools-whether 
you like one-evening projects or more ambitious undertakings, the 
GIANT HOME WORKSHOP MANUAL provides you with a variety 
of projects that will keep you occupied for yean to come! It's entirely 
new from cover to cover and an astonishing bargain at only $1.98! You'll 
save more than that on almost any single item you select for your first 
project from this book! 

496 PAGES • 1500 ILLUSTRATIONS 
The GIANT HOME WORKSHOP MANUAL shows how 
to use a drill-press for wood shaping; how to build an 
all-purpose boat; make unusual bookshelves; build a 
super-speed midget racer, an electric lie detector; fire· 
place screen; an 18th century secretary; a Chippendale 

slatback armchair. Shows how to build a badminton court; model high· 
speed sea sled; portable dr.afting kit; shepherd's ·pipes; sails for ice-skate 
sailing; dry-point etchings. 

EVERY HOllY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how to make a toy submarine for the children; a tea set of ham· 
mered nickel silver; sportsman's gun cabinet; game-bird plaques; a private 
telephone line; a table-tennis table; an electric-arc soldering transformer; 
punch press; low-cost modernistic bed; a nautical boy•s room. Shows how 
to build and upholster a barrel chair; how to repair masonry, and 
plumbing; build a home fire 81arm; bow to save money on home heating; 
paint your own boat • • • AND HUNDREDS OF OTHER IDEAS! 

SEND .NO MONEY NOW 
TRY THIS GREAT BOOK FOR 10 DAYSI 

MAIL COUPON TOD.4Y •1 

Although this GIANT HOME WORK· 
SHOP MANUAL sells regularly for $3.50, 
the publishers are offering it to new 
friends for a short time only at the bar· 
gain price of only $1.98 - a saving of 
44%! But you needn't risk a single penny 
to see this book. SEND NO MONEY 
NOW - just mail the attached coupon. 
When the book arrives, deposit the special 

price of only $1.98, plus a few cents postage, with your 
mailm.an. Examine the book at your leisure. Marvel at 
the great ·variety of projects it brings you. Within 10 days 
if you ate not fully satisfied, si~ply ren_arn the book and 
we will refund your money in full ! 

POPULAR SCIENa MONTHLY, 353 4th Avt., Ntw York City 

• • ! 
• • • • • • • : • • • • • • • • • • • 

POPULAR SCIENCE PUBLISHING CO., DEPT. S-44 
353 Fourth Avenue, New York, N. Y. 
Please send me my copy of the 496-page GIANT HOME 
WORKSHOP MANUAL. I will deposit with the post· 
man only S 1.98 plus a few cents postage as payment in 
fulL If, after examination, I am displeased in any way, 
I will return the book within 10 days and you guarantee 
to refund my money in full . 

Name ....... ..................... _.,_,,, ........ _ ......... _ ... -....... -·--- ---- --·-

Street ............................ ............................... ..... ...................... ..... ................................. .... .. 

City ............................................................ - ........... S Iaiii ....... _ ....... _, ____ .. -- - ·-·--=-· 
If you prefer to send $J .98 now, we will pay postage. 

Some refund guarantee • 
.. ___________________________ ';11 ••••••••••••••••••• I ••••••••••••••••••••••• I •••• ••••••••••••••• 
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"CLEVE D MODELS" Now Bring You 4 More New War Models! 

Grumman ''AVENGER" 
Heavily armored, carrier
based torpedo bomber of 
Midway Is land fame. 
Span 39~!&" . C-D Mas
ter Kit $4.00 
SF-93 .................. . 

Grumman Avenger! British Whlrlwlnd r Jap Zero! Ger
man Focke-Wul!! All have now been J.dded to the stellar 
array or realis tic ~fJ" war planes In " America's First 
Line of Models". For quick, easy economical pre-1Hght 
t ra ining build Cleveland Models-"the Models the Men 
in the Air Forces Build" . It's the easy way to learn 
Flight Theory, Design, Construction and Split -Second 
Recognit ion or War Planes. 

Mltsublshl "ZERO" 
Japan's t ricky high speed, 
fas~ climbing ftghter. Span 
29~4" . C-D Master $3.00 
Ki t SF-86 ............ .. 

• 

Focke-Wulf 190 
Germany's chief fighter 
against All1ed bombing 
raids. Span 27%". C-D 
Master Kit $3.00 
SF-82 ..................... . 

36-ln. Industrial Training Models 
Lockheed P-38 "LIGHTNING" 

Fastest thing on wings. Span $4.00 
38%" . C-D Master Kit SF-85 ...... 

Build these big 3-
ft. span models. 
Each a realistic 

See your dealer firs t. If he can' t 
supply you, order direct. Include 15c 
post-pack charge with ALL orders. 

Kit T74: M&ll&rschmltt 
ME·109 · 

Kit T·76: Bell "Aira· 
cobra•• 

Kit T77: Curtiss P-40 
"Warhawk" (shown) 

" beauty. 

Kit T78: Hawker "Hurrl· 
cane•• 

Kit T85: Lockheed P·38 
"Lictttnlnc" 

Kit T91: P·51 11MUI• 
tanc" 

Each complete Kit, only $1.50 

Hours 

Cleveland Model & Supply Co. * ;;.w:.~;r ~,~~1t M~::ce0' ~~~~!; * 

sAW Fill 

British "WHIRLWIND" 
Making spectacular bombing and 
strafing raids on Germany's merchant 
marine. ~pan 33%". C-D $3.50 
Master K1t SF-105 ................. . 

De Havilland ''MOSQUITO" 
World's fastest operat ional bomber. 
Span 40%". C-D Master Kit $4.50 
SF-145 .......................... ............... . 

No. Amer. 11MUSTANG" (P-51) 
Tough,~ vicious fighter. Span $3 OG 
27 3/ lo" . C-D Master Kit SF-91 • 

HELP MAKE 
THE OLD 
THINGS DO! 

Mends 
dishes, 

Qlassware, 
furniture, 
toys and 
luggage. 

You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate-no eyestrain. 

NEW. BOOK OF lATHE AND 
DRill PRESS SET·UPS 

SIND fOR fill PLAN-shows how to start in 
spare time-no canvassing. You can get a Foley 
Filer ntnU- no special prioricy application re
q uired . Send coupon today-no salesma.n will call. 

FOLEY MANUFACTURING CO. 
419-4 Fole y Bldg., Minneapolis 13, Minnesola 
Send Free Plan on Saw Filing business, no obligation 

Gives practical, helpful informa. 
tion on unusual and varied uses 
for drill presses and IC?thes ·and 
Jacobs Chucks. Printed in color 
and containing 49 illustrations, .it 
shows how the set-ups are ·made, 
illustrates the tools used, and in 
some instances tells you how to 
make the tools themselves. Help
ful to: shop owners and those 
planning shops. Send 1~ to cover 
cost of handling and postage. 

• Name ________________________________ __ 

THE JACOBS MFG. COMPANY . 
5123 J A COBS ROAD , HARTFORD, C O N N . 
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Scourge of the olf-Pack! 
FROM the blue waters of the Caribbean 

to the icy depths of the North Atlantic, 
Nazi U-boat packs are on the run. Speedy, 
hard-hitting Navy Destroyer-Escort ships, 
quantity-built in several American ship
yards, have done their part to clear the 
convoy lanes of enemy submarines. 

The men and women of Defoe workers 
and management alike are proud to be 
constantly ahead of schedule in the pro
duction of these famous DE fighting 
ships. The unique uroll-over, construc
tion process has made this record possible. 

Due to these accomplishments, the Navy 
now has called upon Defoe's engineering 
and production facilities to build fleets of 
LCI (L) Landing Craft. These large armor
sheathed ocean-going invasion vessels are 
today proving a potent force in the march 
to Tokyo and Berlin. 

When Victory is won, the experience, 
skill and spirit of Defoe men and women 
-now devoted solely to helping meet 
the needs of the Navy-will be at the 
disposal of industry to provide products 
of better quality, greater value and lower 
cost for peacetime America. 

BACK TttE ATTACK-BUY WAR BONDS. Defoe workers take more than 10% of their pay in War Bonds 

DEPOE SHIPBUILDING COMPANY, 

• 

lAY Clf't, MICHIGAN 

Thru White Star R~mewal Citation. now decorate 
th• Na'IJ'II "E'' Award wo" by Defoe worlur• • 

Ships £or Victory 
Servants for Peace 
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1111..., _ _ _ 

for tools and equipment for the home 

workshop and other hobbies 

We are interested in contacting people who have 
sound, workable ideas for tools and equipment 
used in home workshops and other homecraft hob
bies. These can be either designs and applications 
of new machines or they can be accessories or 
processes for homecraft ideas. · 

For your own protection do not disclose the 
idea, device or machine until it has been witnessed. 

Please write fully, describing your idea and 
what it will accomplish. 

Write D.E.M.C., care Popular Science 

353-4th Ave., New York 10, N.Y. 

eas 

The mouthpiece stays clean at all times, 
thanks to the patented 66 Bame Filter which 
retains ftakes- slugs -and absorbs moisture. 
When filter is discolored, it has done its job. 
Discard it and put in a fresh one- costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply ~ 
insert pick or awl through shank to insure 
free draft. Medico Filtered Smoking is clean 
-sanitary-mild, and unbelievably improves 
taste and aroma of your favorite tobacco. 

GENUINE f iLTERS FOR MED ICO PACKED 
ONLY IN THIS RED l BLACK BOX 

~MEDICO-STill ONE DOllAR WITH BOX Of fiLTERS fREE! 

Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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For working surface 
and power ... see this 

•••••••••• • • • • • • • • • • • • • • • • • 

ID1Dlll® 
10-in. TILTING ARBOR SAW 

• • Has capacity up to 3%" depth of cut and a working surface 1080 
• square inches with regular extensions, or 1395 square inches with 
• special extensions. Distance in front of blade is 14*" and from 
• blade to rip fence with regular extensions 17", or 25" with special 
• extension providing greatest possible utility. Cast iron table top is 
• made of close grained seasoned gray iron heavily ribbed with an ac-
• curately ground and polished surface. Motor mounting is designed 
• for most Standard Motors. Has many other special features . 

• • • • • • • • • • • • • • • • • • 

SENQ FOR lATEST DURO CATALOG 
For full details and prices on the DURO 10-inch Circular Saw send for 

latest DURO CATALOG. Also lists specifications and prices of complete 
line of DURO single and multi-spindle Drill Presses, Circular Saws, 
Jointers, Routers , Shapers, Grinders, Lathes, Scroll Saws, Flexible 
Shaft Units and Portable Electric Drills . 

MACHINE 
ALSO MAKERS 

TOOL DIVISION 
OF DURO HAND TOOLS 

• •••••••••••••••••••••••••• 
• The Duro Metal Products Co. • 
• 2657 N. Kildare Ave., Chicago, Illinois • • • Please send me FREE copy of latest DURO 
• Catalog giving full specifications on new DURO • 
• 10" Circular Saws and other DURO chine Tools. • • • 
• Name ................................................................................. u...... e 
• • • ~<lcllr~~................................................. ... ....... ........................ 4lt 

• City ........................................... Zone .......... State................ • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

YOU CAN EASILY MAKE 

Telescopes-Magnifiers-Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 

LOW 
COST LENSES 

Big 10 Page Project and Idea Booklet with 
all sets-describes successful developme~ts-points 
the way to new experiments. 
ALL LENSES NEW, finely ground and polished. 

edges very slightly chipped-A SALVAGE BARGAIN! 
Set No. 301-N "Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele
scopes, strong magnifiers, photo cells, rifie scopes, tele
photo lens, dummy focusing camera, Kodachrome viewer, 
stereoscopic viewer, ground glass and enlarging focusing 
aids. For experimental optics, portraits of babies and 
small pets, copying, ultra close-up shots, and many, 
many other uses. 
Set No. 305-N "The Gadget•er's Delight" 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 
Set No. 310-N "The Experimenter's Dr•am" .60 Lenses 
and New Complete 50 Page s-klet-$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others 
that makes this a sensational buy. The variety of lenses 
in this set will enable you to conduct countless experi
ments and build a wide variety of optical equipment. 

JUST COMPLETED! 
50 Page Illustrated Idea Booklet "Fun With Chipped 
Edge Lenses" Only $1.00. The Complete Hand Book 
describing a wide va.riety of exciting experiments and 
valuable optical devices you can build. 

PROJECTING LENSES 
'Ve now have proJecting lenses for the opaque picture 

projector described In Sept. Issue of Popular Science 

Limited Number! Hurry! 
EDMUND SALVAGE CO. 

27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 

\ 

You have enloyed such good service 
and long life from your AC Fuel Pump 
because of the quality that Is built In, 
from design to finished pump. 

You will continue that performance and 
quality If you insist on an AC when you 
need a new, or a rebuilt, fuel pump. 

BUY WAR BONDS • BRING VICTORY QUICKER 

APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 241 
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ET CELLAR 

from the INSIDE 
D ON'T tolerate cellar dampness another 

season. Once and for all seal up the 
cracks and holes and porous spots through 
which water or moisture seeps. Do it with 
Smooth-On No. 7 Iron Cement, made for 
water-proofing cellar walls and floors. You 
don't have to wait to get help-you can do 
it yourself-quickly, inexpensively. 

Anyone who can handle a paint brush 
can apply Smooth-On No. 7. Goes on like 
paint, hardens in about 24 hours, on wet or 
dry surfaces. 

Use Smooth-On No. 7 also to waterproof 
stable, garage, out-house, wash-room, cis
tern, swimming pool, fountains, troughs, 
septic tanks; to repair and even concrete 
floors. Ask at the nearest hardware store
if they haven't it, write us direct. Sold in 5-
lb., 25-lb., 50-lb. and 100-lb. sizes. 

fREE Smooth-On Repair Manual 
Full directions for water-proofing cel
lars, floors , etc. 40 pages of informa
tion, clea r instructions for making 
dozens of home repairs with Smooth
On Cements. Fits in pocket. Handy in
dex. l i O diagrams. Use the Coupon. 

••••• MAIL THIS TODAY •••••• 

Smooth-On Mfg. Co., Dept. 58, 
570 Communlpaw Avenue, Jersey City 4, N.J. 

Please mail me my copy of your Manual 

N arne, ...................................................................... . 

i\ .ddress ...... ............................................................•. 

4-44 •.......••...•.... ········ .•......•.••..•...••.... ··••··•·•·······•·•••••••· 

• 

with 
.. QUICK-SET" 

WATERPROOFING 
LIKE MAGIC ! 1\ferely hold "QUICK-SET" against water pressure and 
the leak stops! Simple d irections tell how. This sensational new 
PLASTIC-LIKE compound forms a moistu re-proof barrier preventing 
further Infiltration of water thru Masonry Walls . 

EASY I POSITIVE I RESULTS CUARANTEEDI * Write for FREE folder showing how to waterproof all types Masonry 
Walls; or s ubmit your problem to our Engr. Dept. for FREE analysis . * Ask for "QUICK-SET" at your Palnt-Hdwe. - Bidg Supply or Dept. 
store TODAY! If not yet available, send 50c for 16-oz pkg .. post-paid. 

AMERICAN FLURESIT CO., INC. 
635 Rockdale Ave. Cincinnati 28. Ohio 

<JIUf at s. ~~ue 8"""" 
With this NEW TOOL Cnot a brush) everyone ean now 
draw Unes with paint. enamel, lacquer, etc, Used on au
tos, models, toys. games. Imitation tile walls, cabinets, fur
niture, linoleum floors, slgns1 bulletin boards, sporting goods, 
home workshop projects, etc. 

Send only $1.00 f or complete tool for painting a 1/ 16" wide .. rrllnP. 
..4 easy to use eluding adjustable guide, operating fnstruc· 

s t ions. etc . C.O.D . price Sl.25. 
as a pencil Extra Interchangeable tips for making l / 64" . 

l /32", 8/ 64", l/16", 3 / 82" and 1/s" wide stripe 
lines-. 50c each. 

Every Painter and Craftsman Should Own One 
Send for your tool and as many additional 

width tips you need today. Use lt. If you are 
not satisfied that you can do better work. add 
character as well as beauty to your product or 
project, return the tool and we'll refund )•our 
money prompUy. 

Paint Dealer& Writo for lltl!rflture, Pt~. 

WENDELL MFG. CO. 

UPSON 
BROS. INC. 

86 Exchan~e St. 
Roch este r. N. Y. 

REED MICROMETERS 
0·1 " rtldh~& In 1/ 10,000" 

One of America's finest 
precision micrometers 

made over 3 0 years. Deliveries made to 
men working in war plants. Price Model 
No. 801 shown above $6.25 less 10 % . 
Write for literature showing other types 
manufactured. 

GEORGE SCHERR CO. ~~~Pvsft ... 

Amazinc BOOK for You 
Harold Bunt wants to send you big r evised 
No. 14 Catalog; 124 pages of woodworking 
Ideas . ·12 pages of rare woods In colors. 
UNEQUALED BARGAINS In Imported and 
American woods, supplies . Send only lOc to, 
cover postage and handling. Those already 
holdlni> thlo catalog-send for revised sheets. 

CRAFTSMAN WOOD SERVICE CO. 
%721 S. Mary St., Dept. 1·44, Chicago 8, II. 

ON THE ROAD TO VICTORY 
* go thousands of HULL COMPASSES. 

Wartime improvements will make available 
an even finer instrument for the Road to 
Vacationland-after Victory. 

HULL MFG. CO. 
P. 0. Box 246-E4, WARREN, OHIO' 

~ ~'~~ 
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PS 

n the 
LO ISVILLE SL GGE 

HALL of FA E 
• The pe rsonal autographs of batters 
like Stan Musia l and Rudy York are 
found only on Genuine Lou•svllle Slug· 
gers because -like the Champs before 
them -they won their crowns and 
play with no ot her. Musial was the 
outstanding hitter for 1943 and York 
t he champion home run cloute r. 
Ask your Dealer or send Sc to Dept. 
Z-34 for this new book. Hillerich & 
Bradsby Co.. Louisville 2, Kentuc ky. 

STOP RADIO STATIC 
The ALL WAVE radio filter is guaranteed to 
help you get per fect radio reception. Eliminates 
a ll hums, clicks, crackles, etc. , caused b y elec
tric razors, va cuum cleaners, motors and other 
electrical appliances. T he ALL WAVE is a 
scientific and compact r adio filter that can be 

g .. -__ ,· . 
. 

' :· . 
. lL . 

~VEJ ~ 
f. c 

-.~ :·;.,-·7-'., ~ 

used on any make electric radio. To connect, just put your 
radio plug thru the ALL WAVE' s slotted opening and 
into any wall outlet. 15 D AY FREE TRI AL . Sent C.O.D. 
for $1.50 plus postage. Cash orders sent postpaid. Rush 
order-supply limited. Vogue E liminator Co., '7759 s. 
Halsted, Dept . AW-310, Chicago, Dl. 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

ONAN GASOLI NE DRI VEN ELEC· 
TRIC PLANTS provide ele ctr ic ity 
in locations where it is not other· 
wis e a vailable , and f or emerg ency an d 
s tandby service. Thous ands do ing 

a winning job In the war. 
Sizes from 350 to 3 5 .000 
w atts, A.C. 5 0 to 800 cY· 
cles, 110 to 660 volts. D .C. 
6 t o 4 . 000 volts. Als o dual 
A.C. and D .C. output models . 
D. W . Onan & Sons, 1 8 1 4 

R oyal s ton Ave. , Minne· 
a p olls 1 . Minn. 
Details g ladly furnished. 

ONAN 

• - • . \. .... - . ~--;-:"2-

--· . · ·~ ~·~ =.l· :•. ' . '' ··. -.~..,. 

SIHip-on Tools help build 
America's greatest fighter planes 

1 In every inch and 
every ounce, our sleek 
and deadly fighter 
planes were devel· 
oped to outmatch the 
.finest the enemy can offer 
. .• in speed, battle-worthi
ness and devastating fire power! Then fol· 
lowed the miracles of production-in-volume 
••• to the everlasting credit of America's 
aviation industry! 
Snap-ons help build them! To speed count· 
less operations on production and assembly 
lines, Snap-ons are standard tool equipment. 
In "tight" places and difficult applications, 
where working space is highly restricted, the 
superior flexibility, strength and powerful lev· 
erage of Snap-ons save precious time, pro· 

duce better work. 

••• and 

Snap-ons help 
keep 'em flying! 

Efficient maintenance on far-flung battle fronts call 
for extensive kits of tools identical w ith those used 

· .. on the line". At depots, hangars and bases around 
the world, Snap-on tools are on the job ! 
SNAP-ON TOOLS CORPORATION, Kenosha, Wis. 

APRIL~ 1944 Buy War Savings Bonds and Stamps regularly. 243 
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YOU CAN BUY 

The Things You Want 
When the War Is Won 

If You Save Now • 1n 

WAR BONDS 

Kit No. 1 wlth 28 
h igh grade acces
sories and Model 1 
Moto-Tool in hard-

~~ ~ ~ $17.50 

SHIP 
'MODELS 

ILLUSTRATED 
with a guide to 

modeling 
tho first book of Its kind over 

publiohod - of ohlp modolo, of root 
ships, of mash, of rigging, of fllr· 
nitu ro, of dock gear - coverl•t 
many typos of veuols fro• whale· 
boats to PT's from "Slavers" to 
C orvotto o. It l•corporatos Many 
c olor plates, closeup photos, do· 
t a iled drawings and a choal construe· 
t lon plans, i• addit ion to a salty text 
covering ship model building and o 
91ou ary of nautical t•rms. s .. d for 
It t oday. We' ll include our cataloguo 
of ship Model klh and supplies. 

M M C 29 WEST 15th STREET ARINE ODEL 0. DEPT. P-6 NEW YORK CITY 

LOOK lor New Post-War 
WITTE DIESELECTRIC 

PLANTS 
The fiDest Die electric 

P lant eYer to carry tl1e 
W IT TE name will be 
ready for you after Yic· 
tory . .. to supply power 
and light at amazingly 
low cost. o,·er 7 .j, years 
manufacturing experience 
contributes to their reli
ability. Toda1·. WITTE 
Units are en-ing the vic
tory cause a ll over the 
world. 

A. C. 
and 

D. C. 

\!pAGE"S GR\PSPRE"DER MUCllAGE 

)!pAGE.S.'.WHtTE P"STE'1 

GIJNS & 
SWOHIIS 

-Suaest DrtRIII Dremel Moto-Tools are used on hundreds of Jobs, In 
thousands of war plants, because they are such great 
time and labor savers. S harpening tools • •• cleaning 
dies, castings, cores and welding points •• • grinding. 
polishing, burring and finlahlng • • • t hese a r e but a 
few of Moto-T ool's many capabilities. Only Moto-Tool 
baa a ll these features: 27,000 r . p .m. (as811J'es better 

Kit No. 2, same as work and lengthens life of cutter s); shoc.kproof (bake· 
a bove with Master lite) case; oil-Jess (oil-sealed) bear ings ; fan-cool ed mo
M o d e 1 $23 50 tor (can't overheat). Order Moto-Tools a.nd Accessories 
Moto·Tool. • at your dealer, or d ir ect on 10-day trial. Money-back 

guarantee . If you need a l\1ot o ·Tool , ask your em-

MOTO
TOOLS 
TO SAVE TIME
CUT COSTS AND ''¥,~~ p loyer for prope r pr iority. Ca talog FREE. 

l , ~ DREMEL MANUFACTURING CO. Dept. T-124-D RACINE, WISCONSIN SPEED PRODUCTION 
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Pencil• m ov· 
ing in circle• illustrate 
principle ol orbital motion I 

• 

STERLING 
EASY TO 
OPERATE I 

FAST! 

1 0 0 0 :~:!:~: SANDER 
Superior to hand~ or ordiDary mach.lne tanding ia both 
quality and apeed. Orbital motion of Sterling aanding pad 
produce• a ulllform extra·amooth aurface on wood, metal• 
and plaatict. 
The Sterlinq 1000 eovera the eotire range of abradinq from 
coarae aanding to lappinq and finiablng. Operate• with ex· 
ceptlonal precision. Sturdy conatruction-longlife aa1uredl 
Priority of AA·4 or better required. Write for detailal 

EVERYTHING in RADIO and 
ELECTRONICS for War Train
ing, Maintenance or Repair 

It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest "supply data" on radio and 
electronic parts available without priority for r epair and 
r eplacement-piNs everything in war training kits, books 
and equipment! Whatever you need-you'll save time by 
getting in touch with ALLIED first, Send for this big 
free catalog today. • 

RADIO'S FINEST BOOK VAlUES 
Specially prepared to aid radio training in schools 

and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752 • • tOe 

Dictionary of Radio Terms No. 37-75t •• tOe 
Radio Circuit Handbook No. 37-753 • • tOe 

Radio Builders• Handbook No. 37-750 •• tOe 
Simplified Radio S.rviclng No. 37-755 •• tOe 

Radio Data Handbook No. 37-754 •• 25c 
All Six Books No. 37-799 • • 7Sc 

ALLIED RADIO CORP. . 
833 w. J ackson. Dept. 7•D·4. Chicago 7 
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Precision gives our men the winning 
edge • • • in gunfire • • • in bombing 
•.• in all types of weapons and equip
ment. That's why we're proud to report 
that Atlas Machine Tools and their 
operators are delivering precision pro
duction that really counts! In hundreds 
of plants, Atlas Shapers turn out mil
lions of vital small parts that turn up 
in key spots on weapons of all kinds 
on all fronts. 

Remember Atlas . •. for lathes, mill
ing machines, shapers, and drill presses 
for YOUR shop . . . after 
the war! ATLAS PRESS 
CO., 455 N. Pitcher Street, 
Kalamazoo 13D, Michigan. 

-EOR A 
AETER THE WAR 

SHOP 
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The NavY
and the 
Army, too
need thou
sands and 
thousands or 
a u t h e n tic 
scale models 
of allied 
a nd enemy 
planes for · 
teaching 
quick !den
t! flea t l on. 
Use X-ACTO 
knives to 
speed up 
this produc
tion. 

Make Model 
Planes for 
Uncle Samf 

No other kntfe at a ny 
price has all the rich 
features that make 
X-ACTO the undis
puted first choice of 
model makers. Its 
super-keen, surgical
steel blades (just 
re-blade to re
sharpen) and the 
sci e n ti f1 Cally 
shaped blades in 
eight styles, give 
the craftsman the most 
versatile tools of his whole 
outfit. With these amazing 
knives, you increase output and 
improve accuracy. 
KIT NO. 62-Double 
set wlth 2 handles, 
1
•
2
. ~~~~~~ $2.00 

._ I 

RE-blade to RE-sharpen 

At Your Ho bby Deal er' s , Hardwa r e or De pt. Store 

~~"'"""""'~''''''''··1 ~ X·Acto Crescent P roducts Co., De ot. PS 
.,., 440-4th Avenue, Ne w York 16, N. Y. 

Send X-ACTO checked. Enclose FREE 32 page 
Manual "How To Build Model Planes" 0 En-
closed find S .. . ... . ........ X-ACTO desired: 0 
Chut No. 82-$3.50 0 Set No. 62-$2.00 0 No 1 

(light) -with one blade 50c 0 No. 51-with 5 extra 
assorted blades $1.00 n No. 2 (heavy)-with one 
blade 50c. ·o No. 52- with 5 extra assorted blades 
$1.00. 0 I will pay postman $ .............. , plua 

postage ( NO C .O.D.'S ON SOc ORDERS ) Save 
postage and C.O.D. f eea by remitting with order. 

Name . • ••••• • .••••••••••.• • ••••••••• • • • •••••••• ••• ••• • •• 
Address .•.•• . •• . ••••••• . •••••••• • ••••••• • • •• • • •••• • • • ••• 

8!BY CALCULATOR 
CH ICAGO US A 

~.o,lln oii~PUID J •)j. 

>J fl u "' (1 ~l •l 

~ '· . • '· ~ • . , ., ., 
' ,, ' ' ' • • ' - ~ • ·I ~ ' { . I ' • • ·i ; ~~ . ' • I ' • ·' ··1 ' : l ·~ 

., •• ~ ~ ' ) ,, ;. ' ' • • • . . . , ~ ' 
; ' ! ' l ' ! • 
AOOifiO N 

'.HJHTAAO:TIO~ 

I ~ .. L tiPll( ATIO/'rol 
01VISdOPic - -' 

WORLD 1 S LOWEST PRICED 
ADDING MACHINE v~·~::c::::t·· 
~~~~~~~~~~~~E~~c~l:E~s~~f'~ ONLY $25° 
toy. Operates with only a finger ftlck. TOTAL COST 
Adds, subtract.s, multiplies. divides. SEND NO 
Counts up to ten million. Pays for Itself MONEY 
over and over. Ideal Gift- for Business. 
Income Tax and School u se. MONEY BACK GUARAN
TEE. Send name and address. Pay Postman only $2.50 
plus postage. I Send full cash If outside U.S.) Money 
Back In 10 days If not d e light ed. AGENTS WRITE. 

CALCULATOR MACHINE COMPA~Y (Mfrs.) 
DEPT. 441 P. 0 . BOX 1118 CHICAGO, ILLINOIS 

IMPORTED 

Se t in Genu 95 
pOStPAID 

SEl 'EClED GAA\N 
• L me\\ow 

b. ing the racn, 
f · s - com "' d the Aristocrat o ptpe • e Meerschaum an -

smoking qua\ities of _genutn ed Briar. Coo\ smo~I09· 
. 'te beauty of fine, ag ,_ Q antity \imlted. 

exqutsl ut Pre-war stoc..... u 
Cannot burn o • t e No c.o.D. 

Money-back guaran e • 

cHS PIPES 
5 A Brooklyn ').7, N.Y. 

5435 Myrtle Ave. Est. 1887 

Ask Your Dealer 

ALL TYPES 
FOR MORE TOOL 

MILEAGE 

COLOR CONCRETE WITH CHEMICALS 
A business of your own. Big money making Hollywood Style 
pottery and birdbaths without moulds. Wishing-wells, stucco• 
rock, benches. Marbling, and cement water-paints. lOc brings 
sample, literature, pictures. Hollyw-d Ceme ntCra ft, 8521 
Wonderland Ave., Hollywood 46, California. 
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D eluxe C ompact 
Cookit • • $2.00 

Heatabs . •• an out·· 
standing contribu
tion ... are making a big hit with thou-

sands of people\ in all walks of life .. for 
y~u.ng and old a1ike1 used with the world's 
t1n1est stove . . fits 1n your pocket, purse 
or car glove compartment. Little •. But 
Oh What Heat - r eally HOT! Use it In-

N o Smoke doors or Outdoors. Household, office and 
No Soot shop uses are manifold-for 
No Ash picnics, camping, huntin~. : . .;. 

fishing. Used extensively m ~"" 
No Poison· all bran ches of the Armed.~. ""'-· 
ous Fumes Service, all over the world. 

TAKE TIME OUT--Send the ' "1!.~~~~~ or De-luxe "Compact Cookit" and J to :voor 

I 
friend or relative In Service . • have hla 

meals bot, just like mother used 

HE A'T FlELD STOVE and HEATABS, $1.00 •• or Deluxe 
ft • COMPACT COOKIT 

and HEATABS, 
$2.00, Postpaid. 

J. W. SPEAKER 
CORP. 

Department PS 
3069 N. Weil Street 
Milwaukee 12, Wis. 

FIXES 
NICKS 

FAST! 
Dents and nicks can be 
filled in quickly with 
PLASTIC WOOD! 
Hand les like putty; 
hardens into wood. At 
Paint, Hardware, and 
101 Stores. 

SPECIAL 
COMBINATION OffER 

Standard 10" Slide Rule and Instruction Book; Pocket 
Calculator for and subtracting up to 999,999; 6" T ransparent 

Rule graduated in centiDHlters and inches 
cash ($1. 10 Foreign) POSTPAID. 

with Pocket Calculator and 
STPAI 

at the earliest possible moment and 
PAY FOR THEM OUT OF 

PATRIOTIC SAVINGS 
IN WAR BONDS 

Own versatile. low-cost. sturdy 
Boice-Crane 

Band Saws - Saw Jointers 
Jig Saws - Spindle Shapers 

Belt Sanders - Spindle Sanders 
Drill Presses - Lathes 

Thickness Planers 
Write today for folder on the 

a safe, convenient plan for forward-looking 
shop men and home craftsmen. 

With manufacturers now engaged 100% 
in war production, the pent-up demand for 
shop tools is tremendous. You can avoid 
prolong:ed waiting for your tools, or th~ 
necessity of buying something less satisfac
tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
to get details. 

-----------------------BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 

Please send. without obligation or cost, details of the 
B oice-Crane Purchase Priority Plan. together with a 
copy of your catalog on shop tools. 
NAME ______________________________ __ 

STREET ____________________________ __ 

CITY ________________________________ __ 

• -
-C PELLETS ARE AVAILABLE 

a t dealers or direct. Cal. .22 and Cal. .177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
h a s been suspended for the duration as our facilities are 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
':'RICE LIST and BUY MORE WAR BONDS . . 
JENJAMIN AIR RIFLE CO., 811 Marion St., St. Louis, ( 4) Mo. 

Magnifying Indicator 

Enables you to do 
difficult calculalions instantlY without paper or 

pencil-multipb1ng, proportions, division, extracting roots, etc. 
Accurate, white composition face. Has standard A, B, C, D, CI 
and K scales. 

For complete outfit, Including slide r ule, 28-page Illustrated In
struction book, carrying case . send SOc ( 60c F oreign). New "TRIG" 
10" Slide Rule, with same sl.x scales a s above plus ·s, L , and T scales 
on Reverse of 511de for problems In Trigonometry; Gunmetal F inish 
Indicator; complete lnstru ctlons-$1.00. Mailed postpaid. Satisfaction 
Guaranteed or money refunded. (See Special Combination Offer.) 
Order NOW. 

HEWIG CO., Box X-143, Grand Central Annex; New York City 

'APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 247 
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AMAZINGLY SIMPLE & EASY TO OPERATE 
This portable· Dynamic Welder easily car• 
r ied right to the job-plugs into any con• _ _. 

venient, properly wired 110 volt 

Once you see a Dynamic in 
operation you won't be with· 
out it. Its simplicity will 
amaze you. In a year the 
Dynamic only costs you 
about 6c a day. light circuit- works on Iron, Steel, 

Brass, Bronze and other metals -has 
-•• 

eight metallic and carbon arc welding 
h eat stages -does work you would think 

, 
COMPLETE 

.. Comes complete with helmet, 
rods, cables. electrode holder 
a nd operating instructions, 
etc. 

only possihle with a larger, more ex• 
pensive machine. 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY 
Maintenance Men; Farmers; Mechanics; Machine Shops· Foundries; Auto, General 
Repair and Job We lding Shops; using the Dynamic fi.ild lt so indispensable and 
usefUl that they cannot aft'ord to be without It, 

Write today for tree priority 
assistance and particulars on 
how to qualify for one ot 
these amazingly low-priced 
welders. Act now while 
they are still available. Get 
details on our 1 O·daY trial 
offer. 

If Inexperienced, you can easily learn to do a variety o f high grade welding jobs by 
following the practical, simplified operating and welding instructions furnished. 

SYN-FLO ••• 

*finishes walls like TILE 
*Finishes woodwork like 

PORCELAIN 
This is really it! Modern science has pro
duced this new white PLASTIC coating 
you apply with a brush. It actually has 
the same chemical properties of genuine 
molded plastic products. 

A BRUSH·ON PLASTIC 
With an ordinary brush you flow this 
coating on your woodwork and it dries to 
a smooth porcelain finish-hard, water
proof, abrasion-resistant- stays brilliant 
white. 

You won't have to wait until after the 
war for this new, scientific, plastic dis
covery. Limited quantities now available. 

MONEY·BACK GUARANTEE 
One gaLlon SYN-FLO Liquid Plastic wm· 
cover walls of average room. Send only 
$5.95 for full GaLlon SYN-FLO with Spe
cial Thinner, express prepaid. Will ship 
C.O.D. if desired. 

LIMITED SUPPLY AVAILABLE 
TO PUBLIC NOW. ORDER AT 
ONCE! FREE ILLUSTRATED CIR-

CULAR ON REQUEST. 

SUPERIOR PAI NT and VARNISH W O RKS 
2258-22 74 N . El s t o n Ave ., Chica g o 14 

NEw OTTAWA SAw .,. 
flt.t. 
~··l 

World's Fastest 
6 H.P. 

EASY to MOVE 
Fells trees. s.- blc lop, smalllocs,llmbs. Pulley for belt work. 

Easy to handlebweighs less than lower powered units. FULLY 
GUARANTEE . Cash in on fue l shortage. Tum wood lots into cash. 
OTTAWA MFG. CO. 401 PINE ST. KANS. 

&ASS 
WUJUNS 
Amenca's oriqinaJ 
Indian-construction 
informal shoe 

lASS 
SKI lOOTS 
There' • extra skiing 
pleasure in this Ja. 
mous ski boct 

BOTTLENEC BUSTERS 

Chicago Mounted 
Wheels- They're 
tough, long lived. 
dependable. Over 
300 sizes, styles 
and grains. 

Chicago Grinding 
Wheels-With full 
WPB approval, 
we specialize on 
wheels 3" in diam. 
and under for 
the duration. 

AMERICA'S UNBEATABLE$ 
Yes, all the wheels in our line are small, but powerful 
and swift tools of war doing their stuff day in and day 
out-making it possible to speed through everything 
that requires precision internal or external grinding, 
polishing and burring-bomb- •\ "tlDOI/~ 
sights, planes, tanks, guns, intri- t4-~ . ~.,.,. 
cate instruments, etc. j .. 1. 

Handee Tool of 1001 Uses and HI- 0~\l1tt Power Grinders are still available tt: '4l"t.l\\ 
to all who have priorities. ' . s•t-\~"(a 

Send for Free Catalog. ~"\"~ .. \..~ 

CHICAGO WHEEL & MFG. CO. 'tl"~· 

1111 lest llelrll Street, Depl PO, c•lca&l 7' Ill litiS 

CRAFTSMEN-STOP RUST WITH 

FIEND OIL 
Protect tools, clean and coat them with this anti
corrosive favored for year s by gun and tackle users. 
Get it now at your Sports or Hardware Store. 

2 oz.. Bottle-35c 
McCAMBRIDGE & McCAMBRIDGE CO. 

. Baltimore 

lASS 
SPORTOCASINS 
The " follow-through" to 
golfing loot comlort 

lASS QUAIL HUNTIIt 

True moccasan 
comlorllor 
mAny hunting 
and fishing 

tnps 
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iable plastic that comes all ready for use 
or outside. Unrolls like ribbon. Adheres to any 
clean, dry surface. Just press into holes a nd cracks 
with the fingers and it stays put. Will not crack, 
shrink or chip off. Can be painted 

• A good plugger-upper 
• Seals cracks in plaster 
and woodwork , around 
screens, windows, case
ments, transoms, base
boards 

• Permanent glazing for 
wood or metal sash 
• Plugs leaks around 
bathtubs, toilets, sinks, 
laundry tubs, etc. 

• Keeps out dirt, dust • Makes good packing 
and vermin. Stops rattles and gaskets 
About 80 feet of ~, M ortite to a roll. At your 
dealer's, or $1.25 postpaid. 

Send for Circular 

J. W. MORTELL CO. 
Also Makers of NoDrip and other 
Technical Coatings since 1895 

534 BURCH ST., KANKAKEE, ILL. 

UP 1/ 2" LATHE CAPACITY TO 3 / 4" ••• 
AN INCREASE OF 50% WITH THE NEW 

SPEEBICHUK and 
"PRECISION" BREN COLLET 

Revolutionary lm·entlon fits Atlas , Logan, 9'' 
South Bend & other l1h "x8 thread spind le 
lathes. SI9. 'i5; ~ollets $4.50 ea. Write for 
dealer·s name & Catalog "l\1' ' listing all 
"Precision" collets & attachments. 

GENERAL DIE-STAMPING-TOOL COMPANY 
265 Canal Street • New York 13, N.Y. 

~~ 1HAT 
'='~ MOTOR! 

HEAVY 
BODY 

How to repair or assemble 
outdoor furniture 

I F YOU GLUE all the 
joints~on your out-

t;;:;:~-~~~d~~oor furniture they 
~ be stronger and 

more rigid than if you 
use nails or screws 
alone. 

But be sure you 
use a waterproof, 
m.oldproof glue like 
CA ";CAMITE Resin 
Gl 1e. Here's what 
to do: 

1. Be sure that all joints fit snugly .and that 
all joint surfaces are smooth. 

2. Make a standard glue mixture with CASCA
MITE powder and cold water. Directions are 
on the container. 

3. Apply glue to joints and :put under strong 
pressure using clamps, screws, or nails. 

Why Cascamite does a beHer iob 
lt'5 waterproof and moldproof. Rain or mil
dew cannot weaken the insoluble Cascamite 
bond. 

It' 5 stronger. By actual tests, joints made with 
Cascamite are strong as the wood itself-even 
after prolonged soaking in water • 

lt'5 stainfree. Cascamite doesn't stain or dis
figure light woods. Remember this when you 
want to do some fancy veneer work. 

Get Cascamite Resin Glue-and Casco Casein 
Glue, for indoor gluing- in 10¢, 25¢, and 
larger sizes, at hardware stores everywhere. 

Send post card today for free 
Casco Project Booklets and 
free Gluing Guide containing 
80 household gluing hints. 
Address: Casein Company of 
America,Dept.PS --44,350 Mad
ison Ave., New York 17, N.Y. 

Plastic Adhesive 

APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 249 

CopynglltL'd material 

• 



While producing for war is still America's 
No. 1 job-the time to look ahead to the great
est era of peace-time production is now. Or
dering post-war machine tools immediately is 
the first step in reconverting to peace-time pro
duction. Early delivery means quicker recon
version- a very important competitive factor. 

Where future-planning includes new lathe 
equipment, South Bend Lathe Works offers a 
practical post-war priority plan. You can place 
your order now for any South Bend Lathe. No 
deposit or down payment is r equired. We ask 
only that your order be placed in good faith. 
Each order received will be acknowledged 
by a numbered Post-war Priority Certificate. 

When civilian production is resumed, lathe 
orders will be filled as nearly as possible in the 
order established by the certificate numbers. 
Today's prices will apply unless conditions be
yond our control necessitate changes. The or
der may be cancelled at any time. All South 
Bend Engine Lathes, Toolroom Lathes, and 
Turret Lathes, embodying improvements de
veloped to meet exacting war production re
quirements, will be available. No revolutionary 
changes in design are contemplated. 

Investigate this effective plan that will help 
strengthen your post-war position. Write now 
for full details of our Post-war Priority Plan 
and a copy of Catalog 100-C. 

SOUTH BEND LATHE WORKS 
LATHE BUILDERS FOR 37 YEARS SOUTH BEND 2 2 , I NDIANA 

250 Buy Wor Savings Bonds ond Stomp s regularly. POPULAR SCIENCE 
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