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10,000 Suhjects 
1235 Pages 

ERE is the most complete book on 
science and its practical applications 
ever published. It is impossible, with

out seeing this great book for yourself, to get 
any true idea of its impressive size and its 
temarkably complete coverage of technical 
knowledge. Principles are clearly explained. 
Facts, formulas, tables, and data are complete. 

• 

Methods of calculation are fully described. • 
This vast fund of informatio,n has been pre

pared and organized by a plan that insures 
its usefulness and accuracy. Each entry is first 
explained ·in simple, broad terms that are easy 
tq understand and which clarify the detailed 
and more advanced information which fol
lows. The great number of charts, photo
graphs, and diagrams have been specially se
lected to make this book valuable as a refer
ence even in fields that are entirely new to the 
reader. 

More Than 10,000 Scientific 
Terms Arranged Alphabetically 

For the student, the hobbyist, the mechanic
for everyone who owns a home workbench or 
who likes to work with his hands-this great 
volume supplies, for the first time, a single 
complete source of reference covering aJI the 
sciences. In fact, the ample cross-rderences 
make it easy to follow a complete course of 
study on any chosen subject. For the profes
sional scientist, the alphabetical arrangement 
of subject matter enables him to find specific 
information instantly, comprehensively treat
ed, and in the language he works with-the 
language of science. 

Answers Thousands 
of Questions 

-
Condensed within the pages of this great reference 
work, and so arranged that they are always at your 
fingertips, are the answers to thousands of scientific 
questions-questions such as : 
How rayon is made. What is the coming television 
system? How to survey a tract of land. How an air
plane-beacon system works. How petroleum is 
cracked to make gasoline. How air conditioning 
functions. How to find your position at sea. How to 
do dead-reckoning. How a diesel engine operates. 
What is the principle of the storage battery. How 
optical instruments are constructed. How your oer· 
vous system works-aod thousands more. 

AIL COUPON ON OPPOSITE PACE 
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Big VfJ/umes in One 
A. COMPLETE 

IENTIFIC "LIBRARY" 
ONE BIG VOLUME-

wealth of information in Van 
d's Scientific Encyclopedia, if pub

in the ordinary way, would fill more 
r-wei"\I'P average-size volumes. Here is but 

oudine of some of the subjects covered: 
........ CAL ENGINEERING: Principles of me
' blueprints, machine design, engineering in

scrurrt~ncs . Automobiles, airplanes, locomotives. 
•c:a=i gas, Diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, 
rail , . subject thoroughly explained. 
EL ENGINEERING: Motors, generators, 
ligh television - fully covered, clearly 
illustt:*Ee,d. 
C STRY: Elements - symbols, atomic weights, 
densi hardness, etc., occurrence in nature, meth-
od of manufacture and use. Compounds 
-full including manufacture and use. 

covered. Industrial prod
rural chemistry. Food chemistry . 

• 
S: Energy, heat, light, sound, motion, pow-

... ~~cbanics, electricity, X-rays--principles and 
<ll''P'·''" ~·u ons. 

MATICS: From fundamentals of arithmetic 
algebra, geometry, trigonometry, and calcu

-.9~~·- special emphasis on practical application. 
OMY: Articles, charts, and photographs cov

entire subject. Star map locates all impor-

GY: The whole story of life from the tiniest 
stnglf:iCE:U organisms up to man himself. 

NE: Anatomy, circulatory system, nervous 
muscular system, skeletal system, excretory 
Vitamins, hormones. Bacteriology. Drugs. 

........ ~t:d'",c:", symptoms, diagnosis, treatments. 

is only a partial list of the countless 
covered. You will find hundreds of 

, BOTANY, NAVIGATION, 
.._._.~.., .l.uv.n ...... ENGINEERING, and, in fact, any spe

of science in which you want informa· 
tion. 

EXAMINE A COPY FREE 

"renared by Outstanding 
orities in Each Field ol Science 

gb technical standin~ of the editors is your 
,.,._,ur>mce of the authoritauveness and the accuracy 

statement. 
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Elements of an airfoil 

Section through power 
cylinder- Worthington 
Diesel Engine. 

Furnace for 
sublimation of ;;ulfur. 
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I D. VAN NOSTRAND CO., Inc., 250 4th Ave., New York 3, N.Y. 
Se-nd me Van No~trand's SCIENTIFIC ENCYCLOPEDIA.. complete I 

I in one volume. 1,235 pa.ges, bound in sturdy Fabrikold . Within 10 
d ays I will either return it or send you $2.00 as first payment . and I 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 
prove interesting and useful to you. 

Fluorescent "Fiud-Lite" Magnifiers 
Inspectors, Increase Efficiency of 

Assemblers, Toolmakers and Machinists! 
For use in every war-busy plant, this newly devised " Flud-Lite" 
Magnifier, increases eye-efficiency- reduces error- takes strain 
off the worker. The device, available in two models: bench-type 
(illustrated), and portable-type (without base and friction joint 
arms), does two vital jobs: 

(1) Magnifles the work through a high-quality flve-inch diameter lens. 
(For supermagniflcation, an aHachment is available which doubles 
the power of the lens.) 

(2) Floodlights the work with a built-in, glare-free, daylight fluores-
cent light. 

Frame and arms of "Flud-Lite" are die castings, ribbed for strength 
and efficiency. Durable black finish. Magnifier operates on AC 
current, 110-120 volts, 60 cycles. Precision built throughout, it's a 
help-on-the-job worth remembering. 

Remember Wrigley's Spearmint Chewing Gum, too. Our guarantee 
of the product has always been uniform highest quality. That guar• 
antee still holds, even though that familiar wrapper is now empty, 
because we have ceased manufacture of Wrigley's Spearmint Gum; 
And we will resume production only when we know we can make it 
up to Wrigley's Spearmint standards. 

You can get complete information from Stanle:J 
Electric Tool Division, The Stanley Works, 

New Britain, Conmcticut 

Bench type "Fiud-lite" Magnifier, 
with adjustable friction arm joints. 

Bottom view, showing built-in 
fluorescent daylight lamp. 

Z-65 
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The tire that sprouts wings 

APLANB can't land like a bird, 
reducing its speed to zero 

as it comes to earth. The multi
ton transports and bombers you 
see today come in at 65 to 140 
miles an hour. 

In :most cases, landing wheels 
are standing still when all this 
tonnage first hits the ground. 
So there's a jolt and a screech 
because, for a measurable pe
riod of time, the wheels can't 
turn fast enough to match the 
plane's speed. Tires are dragged, 
scuffed, burned. 

Any engineer could think of 
the answer- make the wheels 
spin as the plane comes in. Peo
ple even had a word for it
• 'prerotation." Yet no one found 

MAY, 1945. 

a way to make prerotation prac
tical until B. F. Goodrich de
signed the tire above. 

This tire has wing-like vanes 
on the sidewalls that open when 
the wheels are lowered for land
ing. B. F. Goodrich made the 
vanes flexible so they open at 
the bottom of the revolution, 
close at the top. The airstream 
pushing on these vanes causes 
a rate of spinning up to 80 per 
cent of the plane's airspeed. 

This "simple" .B. F. Good
rich device will increase tire life. 
It can save tons of rubber. Most 
important, prerotation lessens 
the shock of landing on the 
under-carriage. If airplanes grow 
beyond the super-bomber 

size, the latter feature will make 
• prerotauon a must. 

The prerotation tire is an
other example of the more-than
ordinary ability at B. F. Good
rich. You can be sure that B. F. 
Goodrich tires for passenger 
cars are built with the same care 
and "know how" that go into 
this new plane tire. The B. F. 
Goodrich Company, Akron, Ohio. 

B.E Goodrich 
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reatest NCYCLOPEDIA ol 
Facts, JJ1 ethods, Ideas, 
Short Cuts, Tables and 
Practical l1zjormation 

Ever Packed into One Volume! 

Tells You HOW TO SELECT 
AND OPERATE A SMALL FARM 

FOR SECURITY AND INCOME 

JF YOU want to enjoy the independence which only a farm 
can give, here is the book you need. It will put you on the 

r ight track, and save you time, mistakes and a lot of money! 
Never before has so much up-to-date practical information
about every phase of scientific farm ing-been packed into 
one book. 

A PRACTICAL GUIDE TO SUCCESSFUL F ARMING 
was written, under the editorial supervision of Wallace S. 
"'[oreland, by 35 outstanding authorities on all modern farm
ing enterprises, including-Poultry Farming ; Dairying ; 
Raising Cows, Pigs, Sheep and Goats ; Animal Breeding 
and ~utrition ; R aising Vegetables, Tree Fruits, Grapes 
and Sm all Fruits ; Bees and Honey; Grain Crops; Culti
va ted Forage Crops; Grass-land Farming; and Flowers. 

There are comprehensive sections on Farm Financing and 
Management ; Farm Structures and Equipment ; Plant 
Pest Control ; Soil Conser,·ation and Improvement; 
Seeds and Seed Testing, etc., etc. You get the latest 
methods of producing for profit in 21 different kinds of farm 
enterprise, each covered in a comprehensh·e, detailed section 
by a recognized expert. Here is the long needed, complete 
encyclopedia of farming-for either beginner or veteran! 

Over 1 000 Pages-400 Illustrations 
The 35 agricultural experts who have written this book 

have assembled the accumulated experience of successful 
Lu mers as well as the proven re~ults of scientific research. 
This information is presented clearly and concisely, often in 
convenien t tubular fo rm. Where a picture or a graph or a 
chart will tdl more clearly what it would have taken a page 
of text to de~cribe laboriously, a picture or graph or chart is 
used. The hook eontains some 400 such illul'trat ions. 

SEND NO MONEY 
R ead It 7 Days on Trial Pay Nothing to Postman 

We want you to com·ince yourself that this book will give you 
what you want. J ust mail the coupon ; A Practical Guide to 
Successful Farming will be sent you on approYal. Examine 
the -100 pictures; read about the kinds of enterprise that in
terest you-then decide whether you wish to own it, at the 
new low price of only S2.95, plus a few cents postage. Send 
no money; just mail the coupon today to Garden City Pub
lishing Co., Inc., Dept. 5 P.S.1\L, Garden City, N. Y. 

Free-Trial 
i:IDI~f-;f'i. '~-"tl \< • Coupon Now! 

• - --- ------· I GARD~:S ~ITY ~l."BJ.I!"~IXG. C~- · INC. I 
J)~pt. a P .S.)I., (,a rdt>n (It~·, X . 1:. 

I Yes, send me A Practical Guide to Successful I 
I Farming. on approval for 7 days· free examina

tion. Within this t ime I will either return the I 
I book or send the new low price of onlY S2.95, I 

plus a few cents postage in full payment. 

I I 
I Er:~ } ....... .......................................................... I 
I I 
1 Address.. ............................................. ............................... I 
I Zone No. I I City .............................................. (if any) ............ ·-····· I 

I State.......... ............................................................................ I 
I If under 21 I 
I ~cc;~~etl;~~~~~~--~~--3~ib·:·~hi~·~::t p~e~=~k-·h~~~ I 
I 
I 

if you prefer to send S2.95 remittance now. In 1 
that case, we will pa~· the postage. Same 7-day 
examination privilege; refund guaranteed. In 1 
Canada- 105 Bond Street, Toronto, 2. 

····-----------
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TBLBPHONB LABORATORIBS 

b rings together the efforts of 2000 specialists in telephone and radio communication. 
Their wartime work has produced more than 1000 projects for the Armed Forces, rang
ing from carrier telephone systems, packaged for the battle-front, to the electrical gun 
director which helped shoot down robots above the White Cliffs of Dover. In normal 
times, Bell Laboratories' work in the Bell System is to insure continuous improvement 

and economies in telephone service • 

• 
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G. EDWARD PENDRA Y, Westing
house executive, probably knows as 
much about rockets and jet propul
sion as anyone else in the U .S. As a 
director and past president of the 
American Rocket Society, he has had 
a part in the research in this field. In 
an article on page 70 he dispels many 
mistaken ideas about reaction power 
and paints the endless possibilities 
opened up by harnessing Newton's 
Third Law of Motion. 
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lor the building boom to come ! 

Beyond the war bulks the greatest building 
boom in history-with a million or more 

commercial and residential structures 
needed at once. 

There's iust one time to prepare-and it's 
NOW! The Building Contractor and Archi
tectural Courses of the famous International 

Correspondence Schools provide the way. 

This construction business will go to 
those who are reacly for it. Too, if you are 
flrmly established then, you will be in a 
preferred position for the later intensiRecl 

competition. 

Practical ••• authoritative ••• covering 
all modern methods of building construc
tion, these I. C. S. Courses are working blue

prints of tomorrow. Send for complete 

information RIGHT NOW! 

• 

• • 

INTERNATIONAL CORRESPONDENCE SCHOOLS I~ 
BOX 7619-L, SCRANTON 9, PENNA. 

Without cost or obligation, please send me full particulars about the course before which I have marked X: 
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a rti cles for stock.st>lllng schemes Is n ever authortzed. 

8 Buy War Savings Bonds and Stamps regularly. POP UL A R SCI E NCE 
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ffWhat's he got 
that I haYen't got?" 

LOOK at the successful men 
you know. "What have they 
got" that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob
ably have no more formal edu
cation or better natural apti· 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil
ity for which business is glad to 
pay well-they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra-may get that same 
profitable knowledge and ability-that same 
confidence and aggressiveness-if you are will
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing. 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou
sands of men and women-many just like you 
-have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And .soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often you can apply it on the job tomorrow. 

How much do you want success-more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start
ing point to real success for scores of thousands 
-and can be for you. 

• 

LA SALLE Extension University 
,4 1~ 

Dept. 583-R • 417 S. Dearborn • Chicago 5, Ill. 

I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

0 Accountancy 0 Sale4manshlp 

O Bookkeeplng DEflective Speaking 

O C.P.A. Coaching OExecutlve Management 

0 Business English 0 Industrial Management 

O Law: LL.B. dearee OTratllc Management 

0 Foremanship 0 Stenotypy 

~0~------------------------------Age _____ _ 

P 
. . OSitiOn_---··--·-·-·-----------------------. 

)lddress--------------------------------------

ca·ty. Zone and State·-----------------·---------

EXTENSION lJ I\IIVE R S ITY 
/1 ~ 

MAY, 191,5 Buy War Savings Bonds and Stamps regularly. 9 
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For Longer-Lasting 
Floor Beauty • • • 

Y os, floors can now' have the 
same enduring beauty that 
makes Simoniz so perfect for 
cars. So easily, too! Just flow 
Self-Polishing Simoniz on any 
floor. It dries in jig-time to a 
thrilling luster that lasts and· 
lasts. And cleaning-nothing 
lo it! A damp cloth whisks up 
dust and dirt and your floor 
gleams mirror-bright again. 
Why not enioy this work-sav
ing floor- beauty? Get Self
Polishing Simonix at your fa
vorite grocery, hardware, drug, 
paint or department store. 

• 

. 
' 

I'' I . THE SIMONIZ COMPANY 
CHICAGO, ILLINOIS 

I 

' 

' . 
' ' 

SELF·POLISHING 

Coming Next Month 

FIGHTING FIRE is one of the minor jobs of 
our Army and Navy. For quelling flames in 
planes, ships, ammunition dumps, and supply 
depots they have worked out some new tactics 
in man's struggle against uncontrolled combus
tion. Devon Francis tells about it, with special 
attention to the growing use of fog and foam 
as substitutes for the time-honored water hose 
and bucket brigade. 

THE VENTURA has turned out to be one of 
the Navy's handiest planes. This land-based 
patrol plane annoys the J aps with bombs, depth 
charges, torpedoes, and plain machine-gun bul
lets. You'll like our pages of full-color photos 
showing this versatile slugger at its work of 
punching holes in the East Asia Co-Prosperity 
Sphere. 

TELEVISION has its technical tricks, just as 
the movies have. Laboring under the handicap 
of instantaneous production, video technicians 
have worked out their own methods of creating 
such effects as lap dissolves, animated maps, 
puppets in scenes with living people, ghosts, 
snow, rain, blizzards, montages, and what have 
you. Gilbert Sonbergh lets you in on some of 
the secrets of the studios. 

PARACHUTES are not new. Leonardo da 
Vinci predicted their use, and early balloonists 
used them. But it's a far cry from the stunt 
man's parachute to the practically infallible 
canopies under which modern paratroopers and 
aviators float safely to earth. Volta Torrey 
tells the exciting story of the development of 
the parachute and describes its use as a weapon 
of modern war . 

• 

GERMANY' S JET PLANES. We have heard 
a lot about American and British jet planes
but what about the Germans' efforts in this new 
field? Our flyers encountered the first Nazi jet 
job in July 1944, and two other models ap
peared later. How good were they? An article 
describes these planes, tells how they compare 
with our own Airacomet and Shooting Star, and 
assays their military value. 

NEW WOODS for the craftsman are coming 
from research carried out at the U. S. Depart
ment of Agriculture's Forest Products Labora
tory. Under such weird names as impreg, com
preg, staypak, and uralloy, they offer a selec
tion of craft materials combining qualities not 
found together in natural woods. You will 
want to know them-what they are like and 
what you can do with them. 

10 Buy War Savings Bonds and Stamps regularly. POPULAR SCI ENCE 
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MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
T he opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure-before 
you place your device in strange hands-that it is fully 
protected. A United States Patent gives you this protec
tion. The· first step toward inventive success always is
and always has been-the application for a U.S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 

M~KE T~S REC~RD NOW I£ you have an in· 
vent10n, and wtsh to sec\lre tt for the future, act at once. Have it 
dated t~ow and recorded m our office. We will send you thi s FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention Make 
a sketch of its main features. Mail it to us and we will re~ord· the 
date it was r eceived in our office. The earlier the date the better 
your ~hance of combating r ival inventors who may lay claim to 
your tdea later. Do1~' t delay a sillgle mi11ute in taking this im· 
portant step. Your whole futftre may depend upon it. Mail tire 
cottpon for our FREE Invention Record Blank and New FREE 
Book Today! 

BOW WE SERVE YOU AS REGISTERED 
P A 'I'ENT A 'I*I'ORNEYS The U. S. Patent Office 
strongly recommends-unless the inventor is familiar with such 
matters-that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent A pplication. We are Registered 
Patent Attorneys fully qualified t o r epresent you at the P atent Office. 
\Ve have had ton~ experience in studying hundreds of types of 
inventions. T his giVes us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 

Mail the coupon today for our new FREE Book, " H ow 
to Protect, Finance and Sell Your Invention," and our 
FREE Invention Record Form-maybe this step will 
pave the way to future securit y for you and your 
family. Act Today I 

Patent Attorneys 
1429 Atlantic Building 

Washington 4 , D . C. 
MAY~ 1945 Buy War Savings Bonds and Stamps regularly. 
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MOTIVE. 
OWER IGNITION 

TUNE·UP 
More than ever be

fore industry, agrieul
ture, m odern living 
depend on power and 
transportation! TOP PAY, 
A BUSll~ESS O F YOU R 
OWN is open to you if 
you can meet today's de
mands. G1·eat s trides h ave 
been made during the war 
- new e ngines, motors, 
power supplies - high com
pression, hydraulic steer
ing, e lectric brakes, n ew 
fuels-hundreds of n e w 
developments that demand 

EXPERT engineering, construction, maintenance and repair, 
Fit yourself for this GREAT NEW FIELD quickly with 

SHOP METHOD 
HOME TRAINING 

Fill out and mail the coupon below. Learn how, 
without neglecting your present occupation-in the 
armed services or war work-you can prepare for 
the new conditions and opportunities all a round you. Mil
lions of motors, power plants-diesel, Internal combustion, 
jet propuls:on-on the sea, in the air, on the highways 
and railroads and In industry-need expert handling right now 
and in the n ear future . This new speed-up training is sound, 
fundamental and complete-straight from the exp e rimental 
research and tes ting shops of the great National Schools. 
Nowhere e lse is such training available. Only National has 
the shops, the equipment and the authorization for instruc
tion of many advanced technical devices . 

SATISFY YOURSELF 
. 

See what this means to YOU. 
Study the FREE LES-
SON we send you and 
see h ow easy it is to 
train this sure way. 
Read carefully every 
page of the book. Then 
make up your own 
mind. No salesman will 
call. Fill out and mail 
the coupon be low! 

NATIONAL SCHOOLS 
lOS ANGElES 37 C liF.• EST. 1905 

D 

Paste this on 
a post card or 

National Schools Dept. D-2 m all In envelope, 
4000 S. Figueroa Street, Los Angeles 37, Calif, 

Send me your DIESEL AND MODERN MOTORS book to
gether with a sample lesson FREE. I understand I may keep 
and use this information without obligation , 

Name ...... ................................................. .......... A ge ....... .......... . 

Add-ress............ .. ................................. . ..... ..... .... .................... . 

. 
Cit1J .••......... .................. ........ ..... .......... . .. .... . State ................... . 

Include your zone number. 

Buy War Savings Bonds and Stamps regularly. 

Parks Offers 
On How To 
Your Career 

Information 
Prepare For 
In Aviation 

Write for Parks' 64-page illustrated catalog 
describing how to prepare for your oppor
tunities in Aviation. 

For the past 18 years Parks graduates in 
Aviation Maintenance, Operations, and Aero
nautical Engineering have continued to as
sume positions of Leadership in the Industry . 

Parks training is on the college level lEading 
to an accredited Bachelor of Science Degree. 

You will find the answer to your questions of 
Aeronautical Career preparation by writing 
the College Registrar. He will send you , with
out charge, information of value to your 
future. Write today! 

PARKS AIR COLLEGE 
PS- 55 • East St. l ouis, Illinois 

SLSC'fRl~!r careerl 
'!'here's big money in Electrical Engineering. Be smart
study It NOW: Not.ed I .C.S. Courses cover tbe fundamentals 
and tbe out-of-the ordi11ary things It's necessary for special
Ists to know. I .C.S. has bad more than 50 years of training 
men for SU<'<"ess. The School of Electricity is a separate and 
complete school giving spec:'lallzed traintnar-yet enjoying 
benefits and resourc:'es wbi<'h only a vast Institution like 
I.C.S. affords. And you benefit by the teachings of experts 
connected with the largest concerns in the fi eld. Send for 
FREE informative booklet te lling wba! l.C.S. can do for you. 
ltlerlatlonal Correspondeace Schools, Box 7620·L, Scrantea I. Pa. 

STATE COLLEGE 
B. S. Degree in 27 Months 

DlsUnguished ror technical 214 -year courses in 
t:h·H. };lectrlcal, Mechanical. Chemical, Radio, 
Aeronautical Engineering ; Business Adminia
tr<'lion, Actounting, and Secretarial Science. 

EX-SERVICE MEN <·an tomplete work here in shortest possible time. 
SJie<'ial P a·p. ll<' ll' t. "\I~o RF:J<' RI•:SHER CO'l:RSES. 36-Week Courses 
Jn ~ut·reyiu~:. DraftinJ::. Low tuition. Low !iring costs. Cosmopolitan 
student botly. G:!ntl your. Enter June. Sept. . Jan .• March. Catalog, 
555 College Ave. ANGOLA. INDIANA 

• • 
'Q,~~~~~ as ine or Tool Designer spare- c 
home . making S 100 to S I 25 a . Expanding 
Industry ling for more m;~ <' hlne and tool dE'slgners than avall-
able. Ru~b nnme an•l adclt·css todny for facts on Machine or 
Tool Design. State a~:('. 

OHIO INSTITUTE OF TECHNOLOGY Box 248 G Ohio 

I I I 
BE AN ARTIST! 
Trained Artists are Capable of 
Earning $30. $50, $75 a week 

Use Your Spare Time to Prepare for 
a Profitable Art Career! COMMERCIAL 
ART, DESIGNING and CARTOONING 
- all 'in 0.\'E complete n()me sttldJI course. No 
previous Art experience necessary-we teach 
you step by step-hundreds have Profited 
by our practical method . TWO ART OUT
FITS FURNISHED. Colorful, FREE BOOK. 
" Art for Pleasure & Proftt"- tells all 
about our course, instruction-service. what 
our graduates say-and commercial OP
portunities for you in Art. 

WASHINGTON SCHOOL OF ART I 
Studio 13SP, 111s 15th st., N , w •• wash. s. D. C. I 
Send me your booklet and full particulars about 1 
your course, 1 

I 
I 
I 
I 
1 Name ..•.. • . •• • •••••• •• • ••••• • • •• • • • • • • • • • • • AGE · • • • I 
1 Address • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I Clt·y . . . . . • . • • . • . . . . . . . • • . • • • • • • • • • • • • • • Stat·e. • . • . • • . • I 
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. Let me send you facts about rich op.portunities in the busy 
;Radio field. See how knowing Radio can give you security. a 
prosp,erous future . . . lead to good jobs coming in Television 
and Electronics. Send the coupon NOW for FREE 64-page 
tllustrated book. "Win Rich Rewa rds in Radio." Read how 
N.{t.l. trains you at home in spare time. Read how you prac
tice building, testing, repairing Radios with SIX BIG KITS of 
Radio parts I send you. 

Future for Trained Men is Bright 
in Radio, Television, Electronics 

The R adio R epair business is booming NOW. There is good 
money fixing Radios in your spare time or own full time busi
ness. And trained Radio Technicians also find wide-open OPJ?Or 
tunities in Police, Aviation and Marine Radio, in Broadca stmg, 
Radio Manufacturing, Public Address Work, etc. • 
Think of the boom coming when n ew Radios can be made! 
Think of the backlog of business built up in a ll branches of 

· Radio! And think of even greater opportunities when Television, 
F M. Electronics. can be offered to the public! Get into Radio 
NOW. Send for free book which pictures your present and 
future opportunities. · 

Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 

The d ay you enroll I start sending EXTRA MONEY J OB 
SHEETS to help you make EXTRA money fixin g R adios in 
spare time while learning. You LEARN Radio principles from 
my e;~.sy-to-grasp lessons-PRACTICE what you learn by 
building real RacUo Circuits with the six kits of R adio parts 
I send- USE your knowledge to m a l<e extra money while get
ting r eady for a good full time R acUo job. 

Find Out What N. R.I. Can Do for YOU 
MAIL COUPON for FREE 64-page book. It' s pacl(ed with facts 
about opportunities for you. Read the details about my Course. 
See the fascinating jobs Radio offers. Read letters• from men I 
trained, telling what they are doing, earning. Just MAIL 
COUPON in an envelope or paste it on a penny postal.-J . E. 
Smith, President, Dept. 5EP3, Nationa l R a dJo Ins titu te, 
Pioneer Home Study Radio School, Washington 9 , D. C. 

RADIO JOBS LIKE THESE GO TO MEN I TRAINED 
$ 2 5 0 A MONTH 
IN OWN S HOP 

"I am now operating a 
radio shop for myself and 
own aJI my equipment. 
Right now I only repa ir 
r adios, because there arc 
.Done to sell. hut I aver· 
age S250 a month. "-J. M. 
SCRIVENER, JR., Aber
deen, :r.nas. 

STILL CLIMBING 
IN AIRCR A F T RA DIO 

"I am sti ll climbing as a 

f~~~l\of ,:!:~ Nd~.Ial;~~~~t ¥ 

radio work at Greenwooa 
Army Air Field, and oper. 
ate a radio shop Jn mv 
spare, t!Jne. ' ·'-James L . 

·Yfrl'v'li;;:r;r P.O. Box 218, Greenwood, Miss. 

• 

FI X ING RA DIOS 
PROFITABLE HOBBY 
"1 am doing radio work 1 
in my spare tlmc, and 
lind It a profitable hob· 
by. 111Y extra earnings 
run about SlO a week. 1 
certa inly am glad l took 
your N. R.I . Course."-
1-'ERDlNANO ZIRBEL. 
Chaseley, North Dakota. 

C H IEF E NGINEER 
IN R AD IO S TATI ON 

' ' When I signed op with 
N .R. [. I bad no other 
Radio experie nce. I am 
now Chi e f Engineer f(lr 
Station WIBG." - .JOHN 
li. HENNINGER. 4744 
et, Philadelphia, Penna, 

-

MEASURING INSTRU• 
M ENT you build early 1n 
Course. Use it in practical 
Radio work to make EX
TRA money. Vacuum tubo 
multimeter measures A.C .• 
D.C. and R.F. volts, D.C. 
currents, resistance. receiver 
output. 

A.M. SIGNAL • GEN· 
ERATOR. Build it 
yourself I Provides am
J>litude-modulated sig
nals for test and ex
perimental J>urposes. 
Gives valuable J>racticel 

• 

SUPERHETERODYNE 
CIRCUIT. Preselector. os
cillator-mixer-first detector. 
i.f. stage, diode detector
a. v.o. stage, audio stage. 
Bring in local and distant 
stations on this circuit 
which you build! 

I J . E . SMITH , P r es ident, Dep t . S EP3 : 
I 
I 
I 
I 
.I 
.:J 

1 
I 

N a tio n a l Ra dio Institute 
VVashlngton 9, D . C. 

Mall me FREE, wi thou t oblig ation, your 
64 .page book: • ' Win Rich Rewards ln Radio." 
(No salesman will call. Please write plainly .) 

Age .••..•..•.••.••. · 

N ame ....... ... .........•. . .. . .•.••••••• • 

Add.ress • . • • . • • • • • • .. • • • • . . • • . . . . . • . . • . . . . • • 

Clty ...•.....••.........••. . •. S tate . .. . ... • .• 
(Please include Post Office zone nwnbc r) 

-------~----------~----·--
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KNOWLEDGE 
THAT HAS 
ENDURED WITH THE 
P.YRAMIDS 

A SECRET METHOD FOR 
1'1 IE STERY OF LIFE 

HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza-
tion began in the Nile Valley centuries ago. Where 

did its 1irst builders acquire their astounding ~isdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep N, Leonardo da 
Vinci, Isaac N ewton, and a host of others? 
T oda.y it is l{nown that they discovered and learned to inter ... 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 

This Sealed Book FREE 
Has life brought you that personal satisfaction, the sense of achieve"' 
ment and happiness that you desire? If not, it is your duty to your, 
~elf to learn about this rational method of applying natural laws for. 
the mastery of life. To the thoughtful person it is obvious that every-: 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to· 
make use of the subtle influences of life, the Rosicrucians (not ~ re, 
ligious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but ·a rational' application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 

q'he ROSICRUCIANS 
SAN JOSE (AMORC) CALIFORNIA 

12 Buy War Servings Bonds and Stomps regularly. 

AMENHOTEP IV 
Founder of Egypt's 

M ystery Schools 

Use this 
coupon for 
FREE 
copy of boo~ 

--------------------------------------· 
SCRIBE C.M.K . 
The Roaic.rucians ·(AMORC) 
San Jose, California 

Please send free copy of Sealed Book, 
which I shall read as directed. 

NAME ____ ·---·-·········-···--------

ADDRESS-·-------·---.. --... ................................ . 

POPULAR SOIENOE 
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GIVE ME a skinny, pcpless, second-rate body 
- and I 'l l cram it so full of handsome, bulging 
new muscle that your frie n ds will grow bug-
eyed! ... I 'll wake up that sleeping energy of 
yours and make it hum like a high- powered 
motor! Man, you'll feel and look different! 
You'll begin to LIVE! 

Let Me Make YOU a NEW MAN 
-IN JUST 15 MINUTES A DAY! 

You wouldn 't believe it, but I myselt used to be a 97 - lb. 
weakling. Fellows called me "Skinny." Girls snickered and 
made fun of me behind my back. I was a flop. THEN I dis
covered m y marvelous new muscle-building system-·· D YIWIIliC 
T ension.,, And it turned me into such a comple t e specimen 
of MANHOOD that today I h old the title "THE WORLD'S 
MOST PERFECTLY DEVELOPED MAN." . 

That's how I traded in my "bag of bones" for a barrel of_ 
muscle! And I felt so much better, so much on top of the 
world in my big. new, husky body, that I decided to devote 
m y whole life to helpin g othe r fellows change themselves into 
"perfe ctly developed men ." 

What Is " Dynamic Te nsion''? How Does It Work? 
When you look in the m irror and see a health y, husky, 

strapping fe llow smiling back at you-then you'll be astounded 
at how s hort a time it takes uDvnamic TcnsioiJ, to GET 
RESULTS! 

"Dynamic Tension, is the easy, NATURAL method you can 
practice in the privacy of your own room-JUST 15 MIN
UTES EACH DAY-wh ile your scrawny shoulder muscles begi n 
to swell. ripple . . . those spindly arms and legs of yours 
bulge . . . and your whole body starts to feel "alive," full o! 
zip and go! 

One Postage Stamp May Change Your Whole Life! 
As I 've pictured up above, I'm steadily building broad

shouldered, dynamic MEN-day by day-the country over. 
2.000 .0 00 fellows. youn,:r and old. have already gambled a 

postage stamp to ask for my FREE book. They wanted to 
read and see lor themselves how I'm building up scra wny 
bodies, and how I 'm paring down fat , flabby ones-how 
I'm turning them into breath-taking human dynamos 
of pure MANPOWER. 

Take just a few seconds NOW to fill in and mail 
the coupon at right, and you will receive at once 
my FREE book-"Everlastin g Health and Strength" 
that PROVES with a ctual snap-shots what " Dy
namic Ten$icm" has done for others-what it can do for 
YOU! Address: CHARLES ATLAS, Dept. 15, 115 East 23rd 
St., New York 10, N.Y. 

MAIL COUPON 
FOR 

FREE BOOK 

Actual photograph of the 
man who holds the title 
"The World's Most Per
fectly Developed Man." 

FREE 
Mall the coupon he
low right now for 
my FRJ::E Illustrat
ed book, • 'Everlast
ing H ealth and 
::itrensnh." Tells all 
about "Dyt~umic 
Teusio11" nlcthod~ . 
Crammed with p lc
tw·es, fact>; I Acldre>!S 
me pe rsonally: 
CHARLES ATLAS, 
Dept, 1 5. 1 I :-. r .. 
2 3 r d S t., New 
York 10, N. Y. 

--~····················································· · • • 
: CHARLES ATLAS, Dept. 15 : 
: 115 East 23rd St., New York 10, N.Y. : 
: I want the p roof that your system of "Dy- : 
: namic 'l'fm.•ion" will help make a New Man : 
: of me-give me a heal thy. husky body and big : 
• muscular development. Send me your free • 
: book, "Everlasting Health and Strength." : • • • • • • • • • • • Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
• (Please print or write plainly) • • • • • • • • • • Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • : Zone No. : 
• City ........ . .... ( ifanyJ ... State ....... • • • • • : 0 Check here it under 16 for Booklet A. : 
: .........•.......................................... , 

M A Y , 1945 Buy Wor Sovings Bonds ond Stomps r e gufor fy. 13 
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A 
SMALL 

INVESTMENT 
in these ·proven books insures 

A 8/tJ FUTURE 
for you in highly paid, steady jobs 

I. Milling Machine Operations 

2. lathe Operations 
By King. Explains all work done on lathes 
& milling machines, gives many useful 

tncks of the trade, aJI technical data needed, 
tables, math, etc. Veryfully & clearly ill. $1.75 ea . 

IN RADIO AND ELECTRONICS 

3. Introduction to Practical Radio 
By Tucker. Complete instruction on a U 
principles and how to apply them in the 
construction and operation of r adio. $3. 

4. Introduction to Electronics 
By Hudson. The clearest explanation ever 

g1ven o f the principles of electronics, the construction of 
tubes, etc., and their almost limitless uses. $3 . 

. 

5. Ultra-High-Frequency Radio Engineering 
By Emery. Gives you the same practical training given to 

Army & Navy specialists-covers both theory 
and applications. $3.25 

i/:llll/11 l/11//:f IN AIRCRAFT ENGINEERING 

6. Aerodynamics 
By Parkinson. All the basic facts needed by de· 
signers & draftsmen. Much valuable data on 
airfoils, lift, stability, wind tunnels, etc. $2.25 

7. M~king Patent Drawings 
By Radzinsky. A well-known patent lawyer 
tells all the special techniques required for 
drafting patents and trademarks-a very ltl
crative field /or dl'ajtsmen. $3 .50 

FREE Use this coupon to get copies of these books on 7 
day free trial. Ex~tmine them at your leisure. See 
for yourself their value t o you. 

••••••••••••••••••••••••••••••••••••••••••••• i The Macmillan Co., 60 5th Ave., N. Y. II i 
I Please till my order for ...... copies of the books checked I 
: by number below, with the understanding that my ; 
1 .bill will be cancelled if I return them in 7 days. I 
I I 
: 1 ...... 2. ..... 3 ...... ........ 5 ...... 6 ...... 7 .. _ : 
1 Please send me your free catalogue of your latest I 
1 technical and engineering books. I 
I I 
I I I SIGNED .......................... -........................................... - .... _.. 1 
I I 
I I I ADDRESS .....•........................................ --··-··--·-·-··· -- I 
I I 
I I 
I .................. _, ········· ........................................................................... -~ ........ - ... ----·-···.............. I 
: p 0 s. : 
············································' 

"The hours 
that 
book 
saves 
me! 
••• anclthe 

• errors 1t 
prevents!" 

BUSINESS men, secretaries, editors, and stu
dents rely upon Webster's Collegiate because 

it defines all the words most commonly used. 
Based on and abridged from WEBSTER'S NEW IN
TERNATIONAL DICTIONARY 1 Second Edition-"The 
Supreme Authority," and edited with the same 
careful scholarship. 1,300 pages; 110,000 entries; 
$4.00 to $8.75, depending on choice of bindings. 

YOU MAY HAVE TO WAIT FOR YOUJl COPY 
of WEBSTER'S COLLEGIATE. Paper rationing, plus ex
ceptionally heavy government needs, plus an unprece
dented public demand, make it impossible to supply 
everyone promptly. Your bookseller will do his best 
to provide your copy. Also ask to see: 

WEBSTER'S DICTIONARY OF SYNONYMS $4.00 
WEBSTER'S BIOGRAPHICAL DICTIONARY $6.50 
G. & C. MERRIAM CO., Springfield 2, Mass. 

WEBSTER'S COLLEGIATE 
A Merriam-Webster 

Easy as A-B-C 

Be Your 
MUSIC Teacher 

LEARN AT HOME FOR LESS THAN 7c A DAY 
• Simple as A-B-C'-a rh ild can l earn it. Your lessons consist of r eal 
selections. instead of tiresome exerdsl's. Each of these dl'light fully 
easy lessuns adds a nt>w .. r>i~ce" to your list. You reatl real not~s. too--

. no "numbers" or tric·k music. )!~>thou is so thorough that some of our 
750,000 stndents are hand and orc·hestra LEADERS. E n•rnhi ng is in 

i print and pic·tures. First you are told what to tlo. Then a picture shows 

I you how. In a few short months you may berome a good musician- the 
li fe of e,·ery pany! Free Print and Pi cture Sample. :\lail c·ounon for 

I our illustrated Free Hook and J' rlnl and Picture ~ample . . \JE>ntion your 
I favorite instrument. U.S. School of Music, 85 Bruns- I'. ) 

1 wi ck Bldg .. New York 10, N. Y. ~SUCCESSFUL~ 

I ----------------· '-. 47!!!YR.) 
I U. S. School of Music, 8 5 Brunswick Bldg., New York 10, N. Y. 

Please ~<en c! me Free Bookl et >~nc! Print :m<l PIC'tUI'P. Sample. I woulc! 
like to p lay t:-<ame In~trument). 

H ave you 
Instrument ........ . . ..... ..... ..... .. Instrument? . . . . .. • ..• 

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

Addres~ . ... ..... . .•...•....... . . ........... • .. • .. · • • • • · • 
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NOW Is the Time to 
PATENT and SELL Your Invention 
Now, more than ever before, is the right time to patent your inven
tion. Why? Because manufacturers everywhere presently engaged 
In war production are look:ng ahead to the future by buying up 
patent rights now, so they will have new and attracth-e items to mal<e 
and sell for civilian conS\!mptlon as soon as the war is oYer. This is 
what happened during and after the last war. Hence, the smart thing
for you to do Is to tool< a head to the future too. Protect your inven
tion and yourself by applying for a pa tent now. 

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 
for a Patent; how to protect your invention through dated and wit
nessed disclosure; how to do this AT ONCE to safeguard your 
rights ; how Patent Office 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 ; bow 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 P atent Laws were enacted for your benefit-to give you protec
tion for the features 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 complex that the 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 f or more than 20 years. 

Take First Step Now 

• 

With the Patent Guide you will receive also Free a "Record 
of Invention" form which will enable you 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 success. 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. ' CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I 

1 Rerlatered P1tent Attorneys ••lore the United States Patent Olce 1 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

''Worthy of your Tru•t" 

Rezistered Palent AtlarntYS 

52-E Adams Building 
Washington 4 , D. C. 

1 52-E Adams Building, Washington, D. C. 1 
I Please send me your 48-Page "Patent Guide for the I 

Inventor" and your specially prepared "Record of 
I Invention" form FREE. This request does not I 
1 obligate me. 1 
I I I Name ··------·-········· ...................... ______________________________________ I 

I Address _., ................... __________ , ..... ________ I 
I I I City _______________ State, _____ , 

L---· (Please write or print plainly.) ----.--1 
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.. Forging Ahead in Business" is a practical, 
tho ughtfully-written boo k with "punch" and 
commo n sense on every page. It carries a 
message of vital importance to every man who 
wants to make more money, get a better job 
and impr o ve his station in life. 

Partial Contents: 
• Law of Success e Highway of Achievement 
• Forging a Career • Making Decisions 
e Organized Knowledge • Failure and Success 

Noted Contributors 
Among the prominent men who have co n· 
tributed to the Institute's training plan, which 
is described in " Forging Ahead in"Business," 
are: Tho mas J. Watson, President, lnterna
tionalBusinessMachinesCorp.,CliftonSlusser, 
Vice President, Goodyear T ire & Rubber Co.; 
Frederick W. Pickard, Vice P resident and 
Director, E. I. duPont de N emours & Co. 

Simply re turn the coupon below, and your 
FREE copy of "Forg ing Ahead in Business" 
will be mailed to you. 

MAIL COUPON TODAY 

ALEXANDER HAMILTON INSTITUTE 
Dept. 280. 71 West 23rd Street. New York 10 N y 
In Canada: 54 Wellington Street. West. Toronto' 1, Ont: 
Please mail me, without cost. a copy of the 64-page 
book-"FORG1NG AHEAD IN . BUSINESS." 

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

Firm N ame • •• ••................ . ...... .. . . .. . . .. . . . 

Business Address . .................. . .. . . . ... . . .. .. . 
p . . 

OSJtlO O ••• • •••• • ••••••• • • • ••• • •••••• •••• •••• •• • • •• • 

H ome Addres s .. • •••.• • ••••..•.. . . ..•. ...•..• •• ••• • 

· RENCH, ITALIAN, GERMAN 
quickly, easily, correctly, 

inexpensively, by 

BUSINESS MEN, professionals, engineers, Army 
and Navy personnel- all advance rapidly 

knowing Spanish , French, Italian or German. Orig
ina l standard Lan~ua~e Phone Method gives you 
the actual voice instruction of an expert native 
teacher right in your own h ome. It's as easy and 
pleasant as listening to music. Write for full details 
and easy terms. Play records on your own phono
graph. Satisfaction Auaranteed or m oney refunded. 

fREE BOOKLET AND DEMONSTRATION 
FREE ILLUSTRATED BOOKLET. Write today for your 
copr of an interesting l G-pagt>, illustrated booklet which 
answers every question about J.,angual!e P hone, easy pay
mt>nt terms, and 7 days' free trial offer. 
7 DAYS' FREE TRIAL. Try Language P hone in ~·our 
home a week before deciding. A small deposit brings you 
the entire course. 
FREE DEMONSTRATION. Come to our Nt>w York Oft\ce 
at 26th Street and f.'ourth Avenue for free demonstration, 
dailr exc~pt Saturday. 
Funk & Wagnalls Co., Dept. Ps-1, 354 4th Ave., N. Y.lO 

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

(Such as Accounting, Architecture, Nuraino, Dentilt'JI. 
Teachi ng, Social Work, Osteopatl•v. lleautv Cttltvre, 
Optometr11, Embalming, CM.rovoclv, Law, Mecliciue, •tc. ) 

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

F IRST. You can complete our aimplifletl High s~hool Course 
in SPARE time at home, as FAST aa your time antl abilitiea 
permit. E Qul\"alent to resident school work- prepares sou tor 
college, pre-professional exam1nations, business. industry. 
Standard texts furnished. D iploma. Credit for B .S. subjec·ta 
already completed. Single subJects it dealred. Low tuition, easy 
terms. American School, Chicago, est. 1897-endorsed by educa
ton. Flnlsh your high school education N OW. Write TODAY! 

Hish School Course 
. at Home Manv Finish in 2 Years .......... 11!12········ 

1 American School, Dept. H546, Drexel Ave. at 58th St., Chicaeo 37 
I Gentlemen: Send me FREE i nformation covering special train-
1 ing in subjects checked below. No obligation on my part. 
I 0 High School Course 0 Diesel Englneer lnt 
1 0 Cost Accounting for Mfa. 0 Drafting and Dealgn 
1 0 Architecture and Building for Men and Wom•n 
.I 0 Automotive Eng ineering 0 Plastics 

0 Business Management 0 Private Secretary 
I 0 Electr ical Engineering 0 Mechanical Engineerlnt 
I 0 Elec. and Gas Refrigeration 0 Aviation 0 Radio 
1J 0 Air Conditioning 0 Salesmanship 
I 0 Railway Training 0 Shlpbulldlnt 
I 
I Name ... ... . . . . . ...... . . ..... .. .......... .. . .. . .... .. . 
I 
I Addr e11 • •• • •• • • ••••• • •• •••••• • • ••• ••••••••• • • • ••••• • 
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AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE . .... $4 

New from Cover to Cover--1280 Pages, F ully Illus. Covering 
basic principles, servicing, operat ion & repair or household, com
mercial & industrial refrigeration & air conditioning. A gold 
m ine of essential important facts for engineers, servicemen, useu . 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Vols •.....•.....•..... $6 

A practical i llustrated trade assistant on modern construction for 
carpenters, join~rs, builders, mechanics and all woodworkers. 4 
\-ols. , 1600 pages, 370 0 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 

AUDELS AUTOMOBILE GUIDE ..... $4 
A practical quick ready reference book for auto mechanics, sen·ice 
men, operators & owners. Explains theory, construction & servic
ing of modern motor cars, t rucks, buses & auto type Diesel en
gines. 15 4 0 pages, fUlly illustrated. 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 
t heory, operation and maintenance of modern diesel engines in
cluding General Motors 2 cycle Diesel. 38 -1 pages, fully i.llus., 
fiexlble binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operaton & students. 

AUDELS WIRING DIAGRAMS .... .. $1 

\6 
~\llU1tS 
~ or..'t 

AN AUDEL GUIDE IS A GOOD FRIEND! 
210 Pages. Illustrated. Gh·es practical facts on wiring or elec
trical apparatus. It shows clearly how to wire apparatus for prac
tically all fields of elertricity. Each diagram is complete & self
t xplanatory. Highly E ndorsed Pocket Companion. 
AUDELS PLUMBERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 

GUIDES-4 ·Yols .................. $6 T
1 

robdes. S~ve 'dtime aCnHd CmKonNeOyWw
1
ityh right m

1 
etkhods, shortAcudts,

1 A P ractical Trade Assistant & Ready R eference. Explains in plain a or savmg 1 eas. E ou can oo over any u e 
language & by clear illustrations, diagrams, charts, graphs, pic- G "d • h St t th E p t 'f t' f' d 
tures principles of mo<lern plumbing practice including :Marine Ul e 10 your ome. or e asy aymen s I sa IS 1e • 
Pipe Fitting and Air Conditioning. 4 Vols.-1670 PagE>s- 3642 .. ----W CUT H ERE •----• Diagrams. Pocket size. Each Vol Sold Separately $1.50 a Vol. 

AUDELS SHEETMETAL WORKERS I A I L 0 R D E R HANDY BOOK ......... . .......... $1 1 
P ractical inside information. Fundamentals or Sheet Metal 'Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & THEO AUDEL & CO 49 W 23 S N y k 10 N y 
i mportant facts, figures, pointers in everyday language. Ref. Index. 1 • ., • t., ew or ' • • 
AUDELS SHEETMETAL I Please mail me for 7 days' free examination the 

PATTERN LAYOUTS .............. $4 books marked (X) below. I agree to mail $1 in 7 
Developed by Experts for Sheet Metal Workers, Layo_ut l\Ien & I days o n each book or set ordered and to further 
:Mechanics. A Practical E ncyclopedia in 10 Sections, s1ze 7 x 10 .

1 
' d • 

X 2-1125 P ages- 3:3 0 Layouts-1600 Illustrations. 1001 Key I mal $1 a month on each book or set or ered until 
F acts. Fully indexed for ready reference in answering _your layout I have paid purchase price 
problems. Covers all phases of sheet metal work includ10g Pattern I . . • . . 
Cutting, Pattern Development & Shop Procedure. If I am not satisfied With Guides I Will return them. 

AUDELS ANSWERS ON I 0 Audels REFRIGERATION a Air Conditioning Guide .$(. 
BLUE PRINT READING .••••....•.. $2 O Audels PUMPS,HYDRAULICSaAIRCOMPRESSORS .t. 

For Mechanics & Builders. CoYers all types of blue print reading 1 0 Audels WELDERS GUIDE • • • • • • • • 1. 
including ship & airplane. 376 pages, fully illustrated. 0 Audels BLUE PRINT READING • • . . • • • 2. 

AUDELS NEW MACHINIST & I 0 Audels SHEET METAL WORKERS Handy Book • 1. 
O Audels SHEET METAL PATTERN LAYOUTS • • '· 

TOOLMAKERS HANDY BOOK .... $4 1 O Audels AIRCRAFT WORKER • • . . . • • 1. 
Covers modern machine shop practice in all its branches. 5 prac- 0 Audels MATHEMATICS and CALCULATIONS . • 2. 
tical books in 1. New from .ro.Yer to co:er. Tells how to set up & I 0 Audels MACHINISTS a TOOLMAKERS Handy Book •• 
operate lathes. screw and nulhng rnachmes, shapers, drill presses 0 Audels DIESEL ENGINE MANUAL • , , , 2 
and all other machin.e tools. 1600 pages, fully illustrated, 5 x 6'h O Audels MECHANICAL Dictio"•- • ' i 
x 2. I ndexed. 5 sectiOns. 1- :\locl<'rn Machine Shop Practice. 2- I .__, • • • • • • • 
Dlue P rint Reading & H ow to Draw. s-calculations & Mathe- 0 Audels AUTOMOBILE GUIDE • • • • • • • 4. 
matics for Machinists. 4- Shop Physics. 5-How to Cse the 1 0 Audels MARINE ENGINEERS Handy Book • • • 4. 
Slide R ule. 60 chapters. Easy to read and understand. A shop 0 Audels SHIPFITTERS Handy Book . . , • • 1. 
companion that answe1·s your questions. I 0 Gueths MECHANICAL DRAWING COURSE , • • 1. 
AUDELS MATHEMATICS & O Rogers DRAWING and DESIGN • • . . • • 2. 

O Audels MILLWRIGHTS and Mechanics Guide • • 4. 
CALCULATIONS FOR MECHANICS$2 I O Audels CARPENTERS and BuildersGuides (•vols.) 6. 
Mathematics for ho~e study or ref~rence. 700 pages, 550 illus. I 0 Audels PLUMBERS and Steamfitters Guides (' vols ) 6 
Practical mathematics from beginmng. How to figure corre('tly. A de M - - 4 ) • ' 
E asy correct methods coverin" a complete r eview. Ill. & Indexed. 0 u Is ASONS and Budders Gu1des ( vols. • . 6. ' .. I 0 Master PAINTER and DECORATOR • . . . . 2. 
AUDELS HANDY BOOK OF O Audels GARDENERS a GROWERS GUIDES (4 vols.) 6. 

PRACTICAL ELECTRICITY .•.... $4 1 O Audels ENGINEERS and Mechanics Guides 
F or maintenance engineers, electr icians & all electrical workers. Nos. 1. 2. 3, 4, 5, 6, 7 and 8 complete . • • • • 12. 
1140 Pages, 2600 I llus. Co,·ers important electrical information I 0 Audels Answers on Practical ENGINEERING • • L 
in handy form-!nduding Jllarine Wiring, Radio Principles, 0 Hawkins Aids to ENGINEERS EXAMINATION . • 2. 
Welding. Indexed. A. Key to a practical understanding of electricity. I 0 Audels WIRING DIAGRAMS . . . . . . . • 1. 
AUDELS RADIO MANS GUIDE ...... $4 0 Audels Handy Book of PRACTICAL ELECTRICITY. '· 
A key to the practical understanding of radio including Frequency 1 0 Audel~ ELECTRICAL POW~R CALCULATIONS • 2. 
Modulation, T elevision, etc. , Aircraft & :\far!ne R adio. For radio 0 Hawk1ns ELECTRICAL Gu1des at $1. each • • • 10. 
engineers, serncemE>n, amateurs. 7 7 2 pages. 4 00 Illustrations & I 0 Audels ELECTRONIC DEVICES • • • • • • • 2. 
Diagra"'!s. Photos. R.eY!ew Questions & Answers, R eference I ndex. 0 Audels ELECTRIC Dictionary • • • • • • , 2. 
Authentic, clear, con<'ise. I 0 Audels RADIOMAN$ GUIDE . • . . • , • 4. 
AUDELS ELECTRONIC DEVICES .... $2 O Audels NEW ELECTRIC LIBRARY at u.so ·a Volume 
T ells What You \\"ant to Rnow Ahout Electric Eye. E asily Under- I Vols. I, II, Ill, IV, V, VI, VII, VIII, IX, X, XI, XII. 
stood. Corers photo-electric cE>lls & their applications. Amplifiers, 
illumination, fr<'qnenc!es, voltage, photocell, t ubes, Ohm's L aw, IN 
\Viring diagrams, etc. ame--------------------:----------------------
~c'!n~~~~!ct~~hl?rl~~~t!!~ lg!en~n·c~ of a'n' ,;ei!n~ I Address ____________ -----------------------------
machines for all mechanics. OvE>r 4 00 pages, Illustrated. Coret·s ali 
methods of electric and acetylene weldinl.! includin£ airplane work. I Occupation--------------------------------------

AUBEL, . Publishers, 49 W. 23 St., N.Y. 10 ! Employed bY- ---~------- --------------------- PsM 
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To People 
who want to write 

but can't get started 
Do you have that constant urge to write but 
the fear that a beginner hasn't a chance? Then 
listen to what the editor of Liberty said on 
this subject: 
" There is more room for newcomers in t he writing field today 
than ever before. Some of the greatest of writing men and 
women have passed from the scene in r ecent years. Who will 
cake their places ? Who will be cbe new R obert W. Chambers, 
Edgar Wallace, Rudyard Kipling? Fame, riches and the hap· 
piaess of achievement await the new men and women of power." 

SELLS FOUR ARTICLES 
AT BEGINNING OF COURSE 

Be/ore I had finished the thi rd as
signment , I sold j our articles that 
have brought in over t wice the 
cost of the complete course. H ad 
an yone told me when I began the 
N.I.A. Course, that I could do 
that, I would have considered 
them crazy-W alter F. R oper, 95 
Benedict Terrace, Longmedow~ 
Mass. 

Writing Aptitude Test- FREE! 
T HE Newspaper Institute of America offers 

a free Writing Aptitude Test. Its object is to 
discover n ew recruits for the a rmy of men and 
women who add to their income by fiction and 
article writing. The Writing Aptitude Test is a 
simple but expert analysis of your latent ability, 
your powers of imagination, logic, etc. Not a ll 
applicants pass this t est. Those who do are 1 

qualified to take the famous N .I .A. course based , 
on the practical training given by big m etro
politan da ilies . 
This is the New York Copy Desk M ethod which 
teaches you to write by writing. You develop 
your indiv i dual s tyle in s tead of trying to copy 
that of others. You "cover" actual ass ignments 
such as metropolitan reporters get. Althou gh 
you work at home, on your own time, you are 
constantly guided by experi
enced writers. It is really fasci
nating work. Each week you 
see new progress. In a matter 
of mont hs you can acquire the cov
et ed " professional" touch. Then 
you're ready for market with greatly 
improved chances of making sales. 
But the first step is to take the 
Writing Aptitude Test. It requires 
but a few minutes and costs noth· 
ing. So mail t he coupon now. Make 
the first move towards the most en
joyable and profita~le occupation
writing for publicatiOn ! Newspaper 
Institute of America, One Park Ave
nue, New York 16, N. Y. (F ounded 
1925) 

NOTICE TO 
CANADIANS 

Newspaper Insti
tute's operat ions 
in Canada have 
been approved by 
the Fore ign Ex
cha ng e Control 
Board, and to 
faci l itate a ll 
financial transa c
tions , a s pecial 
perm it has been 
assigned t o their 
a ccount with The 
Canadian Bank 
o f Comm erce. 
Montreal. 

·-----------------------Newspaper Ins titute of Americ a 
One Pa-rk Ave., New York 16, N . 1'. 

Send me. without cost or obligation . your 
Writing Aptitude Test and furthe r in fo rmation 

about writing for profit as promised in P opular Sci
ence, May. 

~:~~ } .......... .........•................... ...... ....•. ......•....••............. ....... .. .... ...... 

Address ..... ..... ........................... .. .................... .... ...................... ...... . 
(All correspondence confidential. No salesman will call on you.) 34-E -665 

Copyright 1945 Newspaper Institute of America 

Buy War Savings Bonds and Stamps regularly. 

TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 

REFRIGERATION 
••••••••• and • •••••••• 

AIR CONDITIONING 
Millions of Older Units Need Expert Service. Big After·the-War Expansion Will 

Create Even More Opportunities. Approved for Veterans "G. I." Tralni111 
A key job-a successful business of your own-yoo can have either in this vital , 
war-h1t industry. A serious s hortage of service-experts exists In every branch. 
Big post-war boom will open thousands of new oppot tunities. Get ready for your 
big chance. We'll give you the practical training you need -at home- and In 
oar big Chicago shops, largest and most completely equipped in the country. 
No advanced schooling needed. Our unique methods make everything easy 
to grasp. We've trained thousands. Pay as you go. Quit when you want to. 
Get the full facts w ithout obligation. Write TODAY. 

INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. P2E, Chlcaco 25, 111. 

AT HOME 
Most well-paid positions demand h igh school training. 
Without It, o r <'QuivaleoH, you can't advanc<' to the full 
e xtent of your abilities in any trade, business or pro
fession. \\'hatev~r your age, h owever you'r e situated, IT 
ISN'T NECESSARY T O STRUGGLE UNDER THAT HANOI· 
CAP. I.C.S., famous for more than 50 years, enables you 
to start your own high school in your own home. You're 
In a c lass by yourself-study in your spar e time-acquire a 
high school education at a s tonishingly low cost. Authorlta· 
tive t ext s ! Rapid Progress! Wri te today fo r f ree booklet. 

lnternatieul Correspondence Schools, Box 7620-L. Scrantea 9, Pl. 

LEARN :::.ENvG CARTOONING 
IN SPARE TIME - by Easy Picture Chart Method ~-:::-:" 
Same Simplified Method that bas helped train creators of ~ 
"Terry & Pirates," "Freckles." "Out Our Way," "Wln.nle 
\VIoklc," 41Rcg•Ja.r Fellers," 64 Strange As I t Seems." 
"The Neighbors," and many others. Earn while learning. 
Send lOc for Picture Chart (to test illty). Samples 
Qf successfu l students, and full ) 
Landon School of Cartooninl[, 1, Pa. 
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-PHOTOGR-APHY-
' Vh ether you ace interested in photography for fun 
or as a sound present and postwar career-get the 
facts as to how America's best equipped school can 
qualify you for success. Home study or residen t 
training . Indi\'idual instruction by experts. Free 
book gives details. 

N. Y . INSTITUTE OF PHOTOGRAPHY, Dept. 5, 
10 W est 33 St., New York 1, N.Y. (Founded 1910) 

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

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

Wonder·Tone NOISE ELIMINATOR 
Just attach to your radio ( long. s h ort w ave) 
and e n joy reception f ree from distracting 
no ises . Send-No-Money Pay Postman 60c plus 
postage or st>nd t30r. and we'll send postpaid. 
Return In 5 days for r e fund If not delighted. 
Womlcr·Tone Ce., 7071 li. Ciark St., Dept. 107, Cbicage 26 . 

Prepar(' for a REAL oppartonlty NOW- and for ~nn 
greater oppartuniti<'S when war Is wont Thoa~nnds of 
M~at C'utt<'rs, C'lerks, Apprcntlc~s. Manag~rs, In
spr<'tors. Supervisors . etc .• nrt'd(l'rf hy :'t1Nlt ~tor('s, 
SurH'r :\tark~ts. Parking Housrs. Proc~sslng Plants. 
HtJI rls anrl R~staurants. Whether you arc a hcglnncr 
or ~XI>t'rlrnrcd you ~an learn easily and quickly AT 
HO~tF; how to develop and usc roar R~:AL ABILJ. 

TIES as Meat C'utt~r. Market Manager or Market Owner. Know how to IIJ<Ur~ 
percentage-CUT MORF. PROFIT- merchandise. Be an expert !\feat ('utter 
and get the extra earnings of an expert. Make more mc.ncy In a store or your 
own. l ustrut·tJons hasrc1 on :lO years rxpE"rle-nr-e- and '"I.f."nrn Ry notng" tratn. 
Ing mt'lhods used at !'latlonal's famous R esident School of 1\frat C'uttlng. 
GUAHA!'ITEF.n. Endorsed hy leading me3t men. ntploma. This vital field 
pays hrttrr !'lOW than e\·er hcfor<'-and at the same time offers you security of 
a peace-time future. lnvesllgate! Send for FREE bulletin today! No obligation. ----------------------, I National School of Meat Cutting, Inc .. De pt. 0 ·30, Toledo 4, Ohio 1 
I 

Send me your FR~:E Bullrtln. c~o Sal esman Will C'alll 

0 J work In 0 I own my 0 I know nothing I 
a market. own store. about mt'at cutting. 

I Name ....... .... . . ........ ..... .... ......•........... . ...... .... ......•. I 
1 St.rect .. . .... .. ..... . ..................•.. . .. . .... • •.•..•..•.. • . . • . . • • . • I 
L Clty and State ........ . . .. . ......... . . .. .... ..... . .... ........ ....... .. . . 
____________________ _, 

• 
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There's only one right way to learn Radio Electronics. You 
must get it through simplified lesson study combined with 
actual ··shop" practice under t he personal guidance of a 
qualified Radio Teacher. It 's exactly this way that Sprayberry 
trains you .. .. supplying real Radio parts for learn-by-doing 
experience r ight a t home. Thus, you learn faster , your under
standing is clear-cut, you acquire the practical "know how " 
essential to a good-paying Radio job or a Radio business of 
your own. . 

A Bright Future Ahead 
Now's the right time to start training. Because Radio is 
surging forward, expanding a t a rapid pace . .. . with the 
promise of spectacular opportunities in Television, Frequency 
Modulation. Industrial Electronics ..... in the vast Radio 
Service and Repair business. When you train with Spray
berry, you need no previous experience. The Course starts 
right at the beginning of Radio , even shows you how to 
make spare time profits while learning. 

I'll Show You a New. Fast Way to Test 
Radio Sets without Mfg. Equipment 

The very same Radio parts I supply with your Course for 
gaining pre-experience in Radio work may be adapted 
through an exclusive Sprayberry wiring procedure to serve 
for complete, fast, accurate Radio Receiver trouble-shooting. 
Thus. you do not have one cent of outlay for manufactured 
Test Equipment, which is not only expensive but scarce. In 
every respect, my training is practical. complete ...• tested 
and proved for results. It will give you the broad, funda
m enta l principles so necessary as a background, no matter 
which branch of Radio you wish to s pecialize in. 

JUST OUT! FREE! 
' •How to Read Radio Di agrams 

and Symbols" 
... a v:~lu:~hle nt:'w hook which 
""pla in ,; In simple J::ngll s h how t o 
r<-ad untl under.• land an~· H:ulio ~ct 
l>iagr·am. l'rovlcles the qui<-k k <·Y 
to urwlyz!ng :ony Rad io clr·t•u l t. 
lnc-Jutl .. s tran~<Jatlons of all Radio 
,~·mho!,:. $end fur thi s :FJ-t£1-: 
book now and along w ith It I 
will l't>nd ~·ou another hlg FRt:~ 
hook tlt'Rc-rlhlng my R at11o-}:lt:c
tron ic tr·ainlng. 

.. 
. . ... : 

' . . ) .. . .... . .. . . 
"'( 

. "'·· . ·""' . "'"'].;, ; ..... 
----. ( ........ ""' -.;~ ·. . 

I I 
I SPRAYBERRY ACADEMY OF RADIO 1 
I I 1 F'. L. Sprayberry, President I 

Room 5555, Pueblo, Colorado. 
: Pl<'ase rus h my FREE c-opies of .. H ow to :IJAJU; :IIOXE\' In I 

HAOJO. ELECTRONICS :ln•l TELF.\' 1!>10!'<." <J nrl ''HOW TO I 
I HEAD RAOIO !JI.~Gilf\:IIS <•n•l !>Y:IIROI.S .• , 1 
I I 
I I S:.me. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Age . ..... . 
I I 
I I I Addre"" ..... .. • .. •• • . • . · · · . · · · • · · · · · · · • • · · · · · · · I 
I I 
: City .. l lia'l i j,; pi~;;,· e,;,:c·l~pe ·o;:P,;"~~ ~~- p~~~':')~~~;c~;,ij.... : 

,-------------------------------~ 

I 
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MEN AND WOMEN! 
Has your war work given you 
an idea for a patentable 

An "invention" doesn't 
necessarily have to be a 
complicated, technical mass I 
of machinery . . . most in
ventions are the outgrowth 
of an "idea" that someone L-
had to do something better. 
faster or cheaper. It's pos
sible that you've figured out 
a gadget ... or an improve
ment on a machine ... that 
will help som eon e do it 
"easier, faster, cheaper." 

MAYBE YOU CANt 

ON CASH IN IT!! 
The only dift'erence between you and a successful, money
making inventor may be that he went ahead and DID SOM.J!;
THING ABOUT IT ! Most professional inventors turn their 
inventions over to a reliable Registered P atent Attorney 
whose trained staff is equipped to secure a strong patent for 
the inventor with the greatest possible speed and at a mini
mum of expense. When you hold a patent you have the 
right to exclude others from making, using or selling your 
invention for a period of 17 years .. . which means that no 
one can cash in on your invention without your permission, 
no manufacturer can make money on it without b uyin g your 
patent or paying you a satisfactory r oyalty unless he wishes 
to risk a suit in court . Furthermore, most manufacturers 
refuse to consider an invention for commercialization unless 
the Inventor has first filed for his patent. Don' t let tbe fact 
that it may be a simple invention bother you ••• remember 
the paper clip, nothing b ut a twisted wire .•• but today, 
lt Is an almost Indispensable piece of omce equipment. 

NOW is tbe time to use your initiative! Your first step, 
which costs you nothing and doesn't obligate you . .. 
is to write TODAY ... right now ... for our two big 
books, 64 pages of facts and information, which tell 
just how to go about getting a patent; how to market 

it; what kind of sketch 
or model is. needed; how 
to make a proper dis
closure; 115 mechanical 
movements; etc. Do you 
want to cash in on your 
invention? It's UP TO 
YOU! 

I 

: ?Jt. I 
REGISTERED PATENT ATTORNEYS I 

I MAIN OFFICE: 940-E MERLIN BLDG. I I WASHINGTON 6, D. c. I 
I 

Please send me your books, "Patent Protection" and 
"How to Sell an Invention" without cost or obligation: I 

I NAME .......... ........ ·········· .......... ········ ...... ·······-····································... I 
I ADDRESS................................................................ ............................ I 
I . 1 
L :.T:.. A= .:.T:E;;··~··;;";;"~·~ ... ~ .. ;;··~ .. ~· ... 

0 

a more 
those planning a business of their own. In this 
large illustrat ed volume are the formulas, recipes, 
facts, secrets tha t have m ade Ame rica great. Cash 
In on this Information for making most any product 
without previous experience. Start without over· 

head, expand out of profits, build for Independence. 
The experts who compiled this book present this lnforma. 

tton In simple language. They give you wholesale supply 
sources, short cuts, economy methods for pro-

Size Slh" X fitable results. lllany paying businesses were 
8S/a" x 21/4 " built on a simple recipe. Opportunities exist 

Th i s 
Complete 

Book Only 

$2~~ 
everywhere. Choose from the 162.000 f acts, 

10,000 formulas which Include: Adhesives, Cosmetics, Bever· 
ages, Liquors. Candy, Gum, Casein, Celluloid, Cheese, Cl ean
Ing Preparations, Concrete, Dentifrices, Depilatories, Dyes, 
Embalming, Enameling, Glass, Glazes, Household Formulas, 
Inks, Insecticides, LacQuers, Laundry and Manicure Prepara· Worth More 
tlons, Marble (artificial), Mirrors, Molds, Oils, Ointments, 
Paints, Perfumes, Photography, Plastics, Polishes, Remedies for Man, Beast, 
Fowl, Rubber Products, Refrigerants, Soaps, Solder and Soldering, Tooth Ce· 
menta, Varnishes, Thousands of others to make all sorts of profitable Items. 

Pre pare for "Afte r -Wa r -Bus iness" 
Especially recommended for Servicemen and War Workers planning a profit
able business of t.heir own. Crammed full w ith money-making Ideas. 

ALSO' Complete plans: "D.D.T." miraculous new Insecticide. One 
application kills Files, Mosquitoes, Fleas, L ice, Bed Bugs, llloths, 

Beetles, Roaches, etc. Lasts 8 months. Supply Sources. Big money maker. 
Immediate Shipme nt-Safe Delive ry Guar a nteed, $2.98postpald. Canada 
or Foreign, $3.25 u. s. Funds. (C. 0. D. shipments u.S. A. only.) 
ADAMS BROWN COMPANY Books of Applied Science 
Dept. 405 Chestnut Hill 67, Massachusetts, U. S. A. 

STUDY AT HOME 
• 
Legally trained men win blgh· 

er positions and bigger suc-
cess In business and publlo 

life . Greater OI!PGrtunltlee now thaa 
e ver before. Big eorporationa are 
beaded by men with legal tralniDg. 

MOI~e Ability: More Prestige: More Money 
We guide you step b:r_e tep. Yoa can train at home 
during spare time. Delrl'ee of LL. B. Sueeeasful 

· eraduatee In every section of tba U.S. We furnish 
all tezt materl&l, lneludlna 14-vohune lAw 1Jbr&r7. Low coat, -~ 
terms. Get our valuable 48-page"IAw Tralnln&:.for IAadenblp"lmd 
"Evidence" books FREE. Bend for them NOW, 
LASAI U: EXTENSION UNIVERSITY, 417 South Dearborn Street 
A Correspondence Institution Dept. 583•L Chlcqo 5, 111. 

If you want beautiful melodies for your song lyrics 
.. written by a Recognized Professional Composer" don't 
fail to send your song poems today. FREE Informa
tion. Satisfaction or Money Back. 
Professional Song Service, Dept_ 6, Box 2309, Hollywood, Cal. 

STUDY ENGINEERING AT 
HOME 

With A Chartered Educational Institution 
courses in ENGINEERING: Electrical_._ Clvll, llechantcal, Dratttu. 
Architectural , Steam, Aeronautical, -cllo, l!ltructwoal, lllnln•, Ja. 
duatrlal, Hl~rhway. Petroleum, Karina , Chemical. 
Courses In ARTS AND SCIENCES: Philosoph)' ; Education; Letters: 
Public Health; Medical Jurisprudence; Pa:rcholoey; Soclolocy: Ph7•~e:J 
Chemistry; Geolocy: Pol. S c ience: Theolou; Law; BualnHa 
Cnmmeree: Accountll\2: llatbemattca: Statlatla: AJrrtcultwoe. 
McKinlay·laosnell lacarller•t••· UII·IC, lllllrill•• led, Chica1• 40. llill•is 

MOIEY II RABBITS-CAVIES 
WE Buy aud put you lD touch with other market.. 

Catalo.r aDdeopyof~atlDe lOe. Or aeud 
25e for Book Catalog and Prlee L ist and 3mo. ' a SubaeriP· 
tlon to the AMERICAN Sli.ALL STOCK FARHER. 
OUTOOOR EIITIRPIISE Cl., 1155, PEARL 111£1, I . J. 

THE PLASTEX In dus try needa m anufacturers on small 
scale and tor big production of Lamp and Clock Stands , 
Art Goods and Novelties tn Plastex and Marble lmlta· 
tion. Experience unnecessary . lhc material makes regu· 
Jar l Oc s t ore sellers . Rubber moulds f urnJshed for spe ed 
production. Small Investment brin2e g ood returns. 
Big cha i n s t ore orders now belllfl' placed. AmbltJous 
men have chance for real prosperity . Our Free book· 
Je t w il l Interest an d benefit you. 
PLASTEX INDUSTRIES, Dept. Z, 1085 Washington Av., New York 58, N.J. 
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~E fast-.moving Opportunity Field 
1 of R adio- Electronics needs many 

trained men! Let."DeFOREST'S show 
you how to get Teady to-take advantage 
of the breaks-the good jobs-the satis
fying pay ·checks of today-and the· 
bright postwar opportunities of tomor
row. Write for- DeFOREST'S big, free 
book-"VICTORY FOR YOU" and col
orful kit supplement. 

Consider Radio's Many Fields 
See how you may cash in on a vast field 
that includes F.M. R adio, Communica
tion R adio, Electronics, Broadcast Radio, 
Motion Picture Sound, R adio Sales and 
Service-or a Radio business of your own. 

Start a Business of Your Own 
.~e ho~ DeFO~ST'S has helped many 
get the1r start m Radio-Electronics
helped them to good pay jobs in one of 
our most promising industries-others 
to preferred military classifications with 
higher ratings, better pay. Helped others 
to full or part ' time, sales and service 
businesses of their own. 

Employment Service! 
DeFOREST 'S also provides an ejJectiue 
EMPLOYME NT SERVICE which has 
long-established contacts wit h many em
ployers who use D eF OR EST 'S trained 
Radio-Elect ronic-men. 

Mail the coupon Now-Today! 
See how 'D eF OREST'S can help YOU 
get' started toward this fascinating 
work by m eans of its effective " A-B-C". 
T raining M ethod-in your spare time. 

VETERANS: Check coupon 
below for .special information. 

The Billion Dollar Radio
Elecuonic Industry. with 
its Manufacturing, Servic
ing, . Bro!ldcasting, Com
munications, and many 
other promising fields. in· 
vites your careful oonsid· 
eration. See how DeFOR
EST'S helps you prepare 
for a good pay job, or a 
business of your own in one 
of America s most prom
ising, interesting fields. 

Deforest's Home Training offers insrruc· 
lion in Motion tid ure Sound Equipment, 
fM ladia and Teln ilian. ltsidenrial 
Training in modern Chicago laboratories 

is aho ovoilable. Write far details. 

with a pnullw DeVRY 16m• Mo'lie 
" I have obtained employment with " I C!'nnot impress too strongly on ~.ad Filma to~ leua 

READ WHAT THESE MEN SAY ABOUT DeFOREST'S TRAINING 

.. . .. -·-

the . . .Mfg. Company. They speak anyone who may be considering taking flater • • • ellllier
1
• &.-.aiobiddeD 

highly of DeForest's students and state your course the value of both the train- Ractio ac:tioD come to life &UN waves 
they have had excellent results with ing and the employment service that in motioa-Eimrotu 011 liN -.el . . . 
your men whom they have employed.'' goes with it. This service is not merely 
Clifford Taylor. Mass. an empty promise, but a truly con- E B D v p "d t 

scientious effort that continues until its 1 · · e ry • res• en 
"As a result of DeForest's Training. job of preparing you is done."- P hil ip DeFOREST'S TRAIN ING, INC. 

I am doing very well. If my income Cummim, N tw j ersey. I 2535-41 N. Ashland Ave., Dept. BP S-5 doesn't range between $50.00 and 575.00 
per week, I figure something is wrong." " I am amazed at the many subjects I Chicago 14, lllioois, U.S.A. 
Lyle R ielly, Wisconsin I have learned with DeForest's. I also I P lease send me your "VICTORY FOR 
y;:u;m~oy~~\ m~i: ~~Yc;iaci~ J:!'~~o rfi!i~~m:~:m~c= I YOU" book and K IT FOLDER, FREE. 

·:.i~ !l:~ ~~~i:e ~~:e~~ ~J! ~'feeic:.!Te\~f;.l;f~~~ti~~~a I Name .... .... ................ ....... ·- ··--···-····· ··--·-·· -··············Age ............. . 
help and guida~ given me by you ever establish effectively those princi-
and DeForest's Training. 'Thanks a pies and actions so well in my mind." I Address ..... .......... ........................................ .... ........................ .......... .. 

mill~· _ion_ : _· -_ E_a .. ri~E~i~cM/=bn-~ger=, ~l~ll~in~o~is~. ~-=-:::-:-Y:7a=le=S=c=lto-:r=r,-.:T::-:e=x=as=. =:-:::~-,:~:-:::~-il City -·················-·-· ····--·····- ···--··········State ............................ _ ..... -

0 If under 16, check here for special information. 

a..;;;;.:.;....::;;:.;_.....;. __ .,;_._-:-_:.;;;. __ -"'..:::......;-.:....:....:::.-~~;.;;...;..... __ ,;..-.------· 0 H a veteran of World War II, check "here. 
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Air Conditioning and Refrigeration are among the great in
dustries of today and tomorrow. Installations everywhere
in restaurants. shops. homes. e tc .• need service. Thousands of 
businesses are waiting for new installations. Today. more and 
more homes are being air conditioned. The Refrigeration and 
Air Conditioning industries are headed f or greater prosperity 
a nd men who have the ' ' know how•• and experience should ride along. 

Tral·n No Before the Expected 
EXPANSION Begins 

Experts predict large demand for men to 
install and service Air Conditioning and 
Refrigeration equipment • •• Rise to the 
kind of job which requires a competent. 
trained man who can carry the responsi
bilities of installing costly equipment and 
maintaining it. If he knows the answer 
when he is called in for consultation. his 
r eputation grows and hia pay should grow also. 
Historic SUCCESSES May Re,eat 
Do you realize where you might be today 1f yoa 
had been in on the ground floor when some of 
our great industries began? .Men w ho see ahead 

more apt to be the ones who later cash in 
the g rowth of the industry. 

Follow This WaytoiCnowledge 
Here is all it will take to get you ready for ex
perience in this modem industry. You just in
vest a limited amoun tof your spare time-w bile 
you are still on your present j ob. Through our 
balanced training, you learn first through home 

how to handle Installation, .Maintenance. 
· WorkonRefrigerationandAirCon

Tben you can get practica I 
shops under capable in· 

m en who will take a per
you learn. When you 

you avetheknowledgethat 
you to get started in this vast industry. 

GET FREE FACTS RIGHT NOW! 
It costs you nothing to get all the f acts about 
this great field. Simply mail the coupon below 
and we'll tell you, with oat obligation the whole. 
sensational story of what's ahead in Refrigera-
4fi?t~"'tion and Air Conditioning . .Mail the 
. ~ FREE coupon now. 

REFRIGERATION 
TRAINING 

Since 1927 
I UTIUTIES ENGINEERING INSTITUTE • 
I 1314 w. Belden Avenue, Dept. 3SS. Chicago 14.10. I 
I Please send m e the FREE FACTS about OPPOrtunities in I 1 Air Conditioning and .Mechanical Refrigeration. I have marked I 1 the one that interests me most. I 
: OAir Conditioning 0 Mechanical Refrigeration : 

I NAME -- ---------- ---- 1 
I I i ADDRESS -------------- I 
. t CITY-------------------ZONE·----STATE..----------- - ! 
~*----------~-----~--------~---·· 

START YOUR OWN 
REFRIGERATION 

.REPAIR SHOP! 
Exceptional opportunity for men of a ll ages up to 60 
who like to work with tools. Learn to be a service 
mechanio in REFRIGERATION. Our practical, thurough 
home training is easy to grasp in your sp a re hours with 
a common school education. Learn how to s ta rt your 
own business with $50.00 worth of tools in garage, 

basement or small shop. Or ta ke a well 
F R E E paid job in this active field. 
Booklet e Write for FREE BOOKLET today. 

MECHANICS TRAINING SCHOOL 
4701 West Pico De pt. 5 ·5 

Fits the pocket. Quickly solves any problem 
in multiplication, d ivision. proportion. Gives 
the square, the square root, logarithm and 
reciprocals of all numbers. Trig scales give 
sines and tangents of numbers. Fine black 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00, 
in leather case $1.25. Money back it not 
satisfied. Special offer to agents and dealers. 

Calif. 

MONITOR SLIDE RULE 6" Dta. 

[ 
Made in white Vinylite. Same scales as Mascot Slide] 
Rule. Complete with instructions. Without case, $2.95. 

Leatherette case 75c additional. 
TAVELLA SALES CO., 21-F West Broadway, New York 7 , N.Y. 

S TUDY AT HOME f or PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert Instruction 
-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. 53·5, 646N.MichlganAve., Chicago 11, Ill. 

Results GUARANTEED 
We build, atrencthen the vocal ora-au-not with sln&lnc les
sons- but by aound , aeleatlfically correct allent and vocal ex• 
erclaea and absolutely guarantee complete satisfaction with 
resulta . Write for Voice Book, FREE. Sent to no one under 17 
years old unless sl~ed by parent 

PERFECT VOICE INSTITUTE. Stu~i• 1385, KilllbaR Han Bldt .• Chicata. 4. IlL 

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

Send for free catalog of books and rituals for Masons, 
Odd Fellows, Knights of Pythias, Knights of Columbus, etc. 
EZRA A. COOK, Publisher, P. 0. Box 796, RNY Chicago 90, Ill • 

Delay! 
Have you ever been startled by seeing a successful article on 

the market, and exclaimed-"Why, I invented THAT 5 years ago 
- I didn ' t think it was valuable enough to Patent! " 

The Patent Laws were intended for the protection of the In
ventor, and the Inventor who slumbers on his rights may wake 
up to find someone else reaping the reward that could have 
been his. 

The Inventor with a valuable Invention should act NOW. 
Send this coupon TO-DAY-to RANDOLPH & BEAVERS, 

340-D Columbian Bldg., Washington, D. C. ·-----------------------
RANDOLPH & BEAVERS 
PERSONALIZED SERVICE 

Registered 
Patent Attorneys 
Washington, D. c. 

340·D Columbian Bldg. 

Please send me full particulars on Patents, fees. etc., and 
"RECORD of INVENTION form"-Free • 

Name- .. ----------------------------------------------
Address -----------------------------------------------

24 Buy War Savings Bonds and · Stamps regularly. POPULAR SCI ENCE 
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Looming up is a new world o{ electronics, 
synthetics, ·plastics, light metals, prefabricated 
buildings, high-octane gasoline -thousands of 
new industrial developments. 

Look ahead to your place in the era of pro· 
duction marvels. Don't be satisfied to slide 
along in the same old groove while ambitious 
fellow-workers prepare to take over the top 
positions and the top rewards. 

Far-sightedness is one of the requisites of 
leadership. Those possessing it are acting today 
to be qualified as trained men when tomorrow 
comes. They are mastering I. C. S. Courses 
NOW! 

The cost of I. C. S. training is just a few 
dollars monthly. Mark your interest in the list 
of courses and mail the coupon for complete 
info~mation on I. C. S. advantages right now! 
ThiJ can be the turning point of your career! 

BOX 7618-L. SCRANTON 9. PENNA. 

• 1n 

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

• 

Air Conditioning •nd Eleetr1C81 CoursM 0 Ship Draftlnc 
Plumbing CoursM 0 Electrical Drafting 0 Ship Fitting 

0 Air Conditioning 0 Electrical Engineerinc 0 Shop Practice 
0 Beating 0 Plumbintt 0 Power llouse Electric 0 Steel Mill Worlcerl 
0 Refrigeration 0 Steam ~'itt.inc 0 Practical Electrician 0 Tool Designing 

Chemistry CourtM 0 Practical Telephony 0 Weldinc, Gaa &nd Electrio 
0 Chemical Engineering 0 Telegraph Engineerinc A•dlo Coursea 
0 Chemistry, Analyti~al Intern• I Combultlon 0 Electronics 
D Chc!lnistry , Industrial Engines CourtM 0 R adio, G enenl 
0 Chemistry, ~He. Iron & Steel 0 Auto Te~hnician D Ayiation 0 Radio Operntinc 
0 Petroleum Refining 0 Plaatice 0 Diesel-Electric 0 Radio Servicinc 
0 Pulp and ·Paper Makinc 0 Diesel Engines 0 G"" En&inee A811ro.d Court .. 

Civi l Engln .. rlng, Archl- Mechanl.cal Co~,..... 0 Air Brake 0 Car Inspector 
tectur a l and Mining Cours.. 0 A~ronaut•cnl E.ngmeenua: 0 Locomotive Engineer 

0 Architectural Draftin& 0 Ai!Pl&ne D.raft~ 0 T.ocomotive Fireman 
0 Architecture 0 Fbght Engmeer 0 Railr d S t ' "' 
0 B 'd d B "ld" F 0 F d '" k oa eo aon .I.'Oreman rt ge nn u1 lnlf oreman oun ry ,. or 
0 Building Estimating 0 Heat Treatment of Metala St~•m E'!glneerlng CoursM 
0 Civil Engineering 0 Coal MiniDe 0 Industrial Engineering 0 B ollerma!tmc • . 
0 Contracting and DuilcliJ:ur 0 Industrial Metallurgy 0 Con:bust•on J!:ncmeennc 
0 Highway Engineerin.: 0 Mechanical Drafting 0 Enc•.ne Run~unc 
0 Lumber Dealer 0 MEchanical Enltineerine 0 Manne Encu~eerl.na: 
0 Rencling Structural Blueprint. 0 Mold-Loft Work 0 Steam Elec,trao 
0 Sanitary Englneerinc 0 Patternmaking 0 Steam Enamee 
0 Structural Drafting 0 Rending Shop Blueprint. Textile CoursM 
0 Structural Engineerlnc 0 Sheet-Metal Drafting 0 Cotton Manufacturine 
0 Surveying aDd MappJ.nc D Sheet-Metal WOJ'.ker 0 R.yon Weavi.nc 

0 Textile D esigning 
0 Woolen Manufaeturina 

Bualn ... and 
AC8demic Courses 

0 Accoun~ 0 Advertisinc 
0 Arithm etic 0 Bookkeepi.nc 
0 BW!inees Correspondence 
0 Business 1\lanaaement 
0 Certified Public Account.inc 
0 College Preparatoey 
0 Commercial 
0 Cost Ac~ountinc 
0 Federal Tax 
0 First Year Collece 
0 Foremansbjp 
0 French 
0 Good English 
0 nigh School 
0 Higher MathematiCII 
0 Illustrating 
0 Motor Traflio 
0 Postal Service 
0 Salesmallllhip 
0 Secretarial 
0 Sign J..etterinc 
0 F!tenography 
0 Traffic M•n•cement 

Not116 ........................................... ............ .. ........................... Aoe ••••••••••• Hont.6 ..Addreaa •••••••••••••••••••••••.•••••••••••.•••••••••••••••••••.••••••••••.•••••••••.•.••• 
Preaenl lrork-ing 

Citu ...........•..........••••••••••..•••••••••••.•••.•••.•..... Btate ........................... Positiofl. ••...•• ••......••••••••••......•••••••• ...•...•.. Jlour1 •.••••..••.. A.Al. to •••••••. P.lll. 
Canadian ruident1 1ena coupm to I nternationoJ CorrUPondcnce School• Canadian, Ltd., Montreal. Canada. 

Brit~h. rerident1 • cud coupCin to I . C. B .• 71 Kingswav, Londo11, W. c. 2, England. 
DISCOUNT TO DISCHARGED VETERANS-SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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FOR PEACETIME FUTURE! 

••Learn-by-Doing" 

12 WEEKS 
AT COYNE 
(for Either Course) 

2 GREAT 
POSTWAR 

FIElDS 

~lt Yi/ltuza ~OIM ~---- ""~ 
Prepare for peace with ALL AROUND TRAINING in a 
field that offers steady work after Victory. Come t o COYNE 
in Chicago and be ready 12 weeks from now 1 If you are 
short of money. I'll finance most of your training and you 
can pay for it after you graduate. 

Train on Actual Equipment! 
W hether you've had l)revious experience or not, makes 
no difference at Coyne. You do real work on full-size equil.)
ment. 46 years of success. 

ELECTRICITY 
A permanent necessity in war o r peace. 
Big future in Power Plant Work, Mo
tors, Armature W inding, H ome and 
Factory \ 'Vi ring. Appliances, Air C on
di tioning, Refrigeration, Maintenance, 
Illumination, etc. Electricians are in 
d emand everywhere--lifetime job serv
ice without charge. M any earn while 
learning. Send for BIG FREE BOOK 
with dozens of photos of my shops. 

RADIO- ELECTRONICS 
A great field now, even greater growth 
ahead. H ere at COY!"E you're trained 
for Construction, Operation, Trouble
Shooting on R adio Receivers, P ublic 
Address Systems, Sound Picture Units, 
FM , Photo-cell C on trois, Television. 
My training is quick, easy, practical. 
M any Coyne trained men own well· 
paying radio businesses of their own. 

We have facll· 
itles for m en 
with physic a I 
disabilities. If 
vou have a 
p hysical dis· 
ability of a ny 
kind check 

, th e coupon 
below tor de· 

Pick Your 
Field-Get 
Book free 

INDUSTRIAL ELECTRONICS 
I ncluded \Vit h Either C ourse. Whether you go 
into E lectricity o r Radio, you need to know I n
dustrial Electronic Controls. Get this knowledge 
in my special extra course, now offered without 
e x tra cost, with Electrical or Radio Training. 

MAIL COUPON. FOR FACTS! 
See how I m ake it E ASY for you to get ready 
1"0\V. Check course you prefer and r ush coupon 
to m e for full d etails, FREE. No .obligation- no 
salesman will call. Do it TODAY. 

·-----------------------1 H. C . LEWIS, Pres., 
1 C OYNE ELECTRICAL SCHOOL 
1500 S. Paulina St. , Dept. SS.73H Chicago 12, Ill. 
I Send me you::- BIG FREE BOOK- for the 
I course c h ecked below. Also full details of your 
I " Pay-After-Graduation" plan. 
I 0 Electricity 0 Send physical 
1 0 Radio-Electronics disability details 

I 
I Name .•.••••••••• • • ••• , ••••••••••••• • •... . I . 
: Address ... . ................. ....... . . ..... ... 

I City,.,,, 1111 , 111 ,;zone, ... State ....... "''' 

• 

RlNTENDENT 
If others are getting promo

tions and you are not. don ' t 
discount your ability. There is 
an easily applied remedy that 
will bring you to the attention 
of the top men in your plant. 

How to acquire this ab11ity Is 
t he subJect of a 48 page book
let that is yours for the a sking. 

It t ells how natural ability 
can be combined with a knowl
edge of shop practice plus 
t r aining In the art of handling 
people. These talents win key 
positions 1o industry. 

Write to Louis S. Vosburgh 

LINCOLN EXTENSION INSTITUTE, INC. 
1401C Wes t 75th Street Cleveland 2, Ohio 

Complete Course 
Only $15.00 

EASY. •• PLEASANT WORK! 
let CHAS. H. KUHN, with 25 years actual expe
rience in drawing a daily newspaper cartoon, 
t each you how to creole, draw and sell your work. 
52 complete lessons- one sent each week. Pro
fessional criticism on every Ienon. Write today. 

KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING Dept. S. INDIANAPOLIS 4, INDIANA 

BECOME AN EXPERT 

Executive Aceocntants and C. P.A.'s earn $2,000 to $10 000 a year. 
Thousands of firms need them. About 20,000 Certified Public Account
auts in the U . S . We train you thoroly at home in spare time for 
C.P.A. exnminations 'r executive accounting POSitions. Previous ex
J!Crience unoooessary. Personal training onder supervision of staff of 
C. P.A. 's, including members of the American Institute of Aecount
ants . Write for free book ," Aceountancy, the Profession The.t Pays." 
LASALLE Extension University, 417 So. Dearborn St. 
A Correspondence Institution Dept. 583 · H Chlcaco 5, Ill. 

Wonderful, new device, guides your hand; corrects your writing 
in few days. Big imJ!rovement in three hour11. No failures, ColD• 
plete outline FREE. Write C. J. Ozmeot,35-B,St. Louis. Mo. 

---- - -----
'¥14- 'l{owz. f!Juw - -

ALARM CLOCKS 
New, practical home course. Just out. Makes 
Interesting hobby-profitable too. Save money by 
doing your own repairing at home. Easy If you 
know how. P rice now only $1.00. Details FREE. 
Send postcard. 
THIES JEWELRY STORE, Genoa 5, Illinois 

COMPLETE CONSERVATORY HOME STUDY COURSES 
4 0 years of successful training In Plano. VIolin, Cornet, Trumpet. 
Saxopt.one. Ci>·rlnet, Guitar. Mandolin-Voice. Ear Trainin g a nd Sight 
Singing. Choral Conducting. Public School Music-History of Music. 
H arn,ony. Advauced Composition. Arranging. The only home study 
school teachin& all courses leading to degree. B achelor or Music. 

UNIVERSITY EXTENSION CONSERVATORY Su:!ec~;:~:; ·:i,51~;"5'~~dst. 
Send catalogue and Illustrated l esson for. . . . . . • • • . • . • . . • . •• . • 
• . . . . . . . . . . . . . . . . . . . . . . . . .... . . •.. •. , • . . . • . . cou.rse. 

Name . . . . . • . . . . . . . . . . . • . . . . . • . • • . . • . • • • • .•••••.•••••.• • 
Street. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .....• . .... . . 
City, State. . . . . . . . . .... . . . .• . .•..• .. ..... . .. ....•••. . • .. 
Give cx·pertcncc. . . • . . • . . . . . . . • • . . • . • • • • • • . • . •• Age . • . • ..•. 
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THE ABC OF PHYSICS 
By Jerome S. Meyer 

Seldom has physlc.s been presented In such an entertaining 
way. You can r ead this book as you would a novel for It con
tains no complicated diagrams. no mathematics. no Involved and 
J>Onderous th~orles and no technical language. It Is written en
t lrt>ly for the layman in the language or the layman - - - a 
Jl08lth·e revelation to the r eader who wants a cleBr understand
Ing or atomic structure, the electron, the radio, television, 
radio-photography, the 200 Inch telescope, the electron micro
scope and scores or other Important modern Inventions. From 
t,he pages of this book you will discover the magic of matter. 
made up or quintillions or billions of molecules travt>llng at 
cnurmoud spet>ds and behaving In countlus ways to prodncc all 
the solids, liquids and gases that make up our world. I n 
nddltlon to remarkably clear explanation• or the fundamentals 
of mechanics, heat, light, sound, magnetism and electricity. 
there ore numerous biographical sketches of the great pioneers 
c.r science which add to the enJoyment of the bollk, 
"A good book on physics •.. a lucid book PR ICE 
for the r eader who would gain some lnelght . 
Into the subJect" Waldemar Kaenov/ferl in $3 SO 
th~ Book·of·lhe·Month Club New•. • 
Profustly Illustrated. .. .................. .. 

IT'S FUN TO DRAW 
A Comple t e S e lf- Instruc tio n Co u rse & Re f
e r e nce Book , with ove r 1000 " H o w -to·do
lt" Dra w lngs- 9 Fun· P acked S ect ions
complete o nly $ 1.00 
An)·one who has learned to write cnn learn to 
drawl This h elpful book removes the mysticism 
that has surrounded art. By reducing the e le
ments of drawing to Its simple steps, I t teaches 
THE BEG 11\~ER to draw, and then to advance 
Into more difficult subJects. For the practiced 
artlat, It Is a source book and veritable mine or 
Information. This book guides you from the first 
stroke on paper to selling the finished art wor k. 
Includes specific Instruction, advice, tricks, on
Still Life, Animals, Human Fl~re, Art Anat
omy, Faces and Portraits, Lettering, Layouts, 
Cartooning, Advertising and Commercial Art. II· 
Juatratlons. Color In Art, etc., etc. Includes 
glossary or Art Terms, Sup. 
pllea, Types of Work . Profuse
ly Illustrated with over 1000 
SKETCHES and DRAWll'\'GS. 
The pd co Is only- .......... .. 

SPECI A L 

$1.00 

I 

... 

3000 DESIGNS & DRAWINGS 
Of Mechanical Movements, Devices, Ap-

pliances, Contrivances and Details 
Every conceivable kind of mechanical motion and movement Is 
brlefty explained and Illustrated In this unusually valuable and 
helpful hook. As far as known, the only work In existenct> 
which alma to provide side by side auggeatlon sketches of the 
C1arlou• method• tn use for accompllahlng any particular move
ment or work. Every e,nglneer, Inventor or mechanJc finds the 
need of devising, simplifying or Improving some mechanical 
proceaa or method. No need to r ely on memory or experience now! 

S UCH AS : Accumulators, Antl-f r lc:tlon, Ball and aoc.ket, Bear· 
lngs. Blowlngs, Brakes, Cams, Chain Gear, Chopping, Chucks. 
Circular motions, Clutches, Conveying, Cranes, Cranks, Cutting. 
Doon, Drilling, Eccentr ics, Engjnca, Expanding, Filtering, 
Gears, Governors, Grips, Grinds, Heating, Hinges, Hydraulics. 
Indicators, Journals, Levers, Links, Lowerlngs, Lubricators, 
Measur ing and ·weighing, Mixing, Nozzles, Parallel Motions. 
P ipes, Pivots, P ower, Propulsion, Raising, Ratchets, Rotary 
Engines, Safety Appliances, Shafting, Slg· PRICE 
oala, Slldu, Sounds, Speed, Spindles, Start· 
lng, Striking, Swivels , Traps, Turbines, etc. 

1 f you work with machinery or any kind, 
you ne~d this book, 355 pages .............. .. 

$2.98 

HOW TO UNDERSTAND ELECTRICITY 
By Frederick Collins 

F rom the householder with a tiroken doorbell In need or repair 
to the amateur f'xperimenter who wants to d o and see for him· 
a~ If. this book explains and slmpllllea "electricity." No pre· 
vlous technical knowl('dg(' Is needed to read this book. It 
starts with the underlying theories and elementary rules, and 
proceeds In an eaay, step-by-step method to magnetism, elec-
tric currcnl.s, batteries, clreults, thermoelcc- PRICE 
tries. electrochemistry. Induction, dynamos. 
motors. transformers, measurements, etc. More $1 OO 
than 150 Illustrations throughout the book pro- • 
vide 8 visual e laboration or the text ... ... .. . 

ON THESE IMPORTANT 
AND USEFUL BOOKS! 

PRACTICAL MECHANICS 
HANDBOOK By F. J. 

Camm 
An Indispensable book to those Interested In 
l~arnlng the principles of machine design, 
pattPrn making, gearing and scores of other 
fundamentals of mechanics. Written In clear 
understandable terms by a noted authority, 
this 400 page book Is cramm<'d full or ras
cluatlng facts and valuable lnforn1at1on In· 
eluding 17 pages or formulas and tables. 
The Ideal book for englnet'ring student and 
draftsmen. profusely Illustrated with a 
handy cross-reference Index. 
PARTIAL CONTENTS: Blueprints, Drills 
and Drilling, Reamers, Files and Filing. 
Lathe Tools and Tool Angles, Boring, Screw 
('uttlng. Lathe Equipment, Grinding opera· 
lions, Gears, Soft Soldering, Silver Solder· 
tng and Lapping. Clamping Work On Ma, 
chines. Riveting, Heat Treatment. ('oee 
Hardening, Electro-Plating, Chemical Plat· 
lng. Bolts. Nuts, and PRICE 
Screws. Pattern making 
for castings, Casting Small 
Parts, Gauges and Gaug· 
lng, etc ... . .•............ 

$2.SO 

WATCHES B:a~~· 
An up-to-date book dealing with modern 
methods or repair. adjustment, and timing. 
The book repre.senta many years of prac
tical experien ce with watches and Is In· 
tended as a manual for all t hose lntt•re•ted 
In horology, professionally or otherwise. 
P. S.: - If you have a PRICE 
watch that Is not run-
ning properly you should $2 SO 
be able to repair It • 
yourself ...•............... 

POKER By Oswald 
Jacoby 

"How To Pl•y A Winninc G•m••• 
H ere for the first time is a complete In

structive and entertaining book on Amerl· 
ca 's own card game. In addition to spec !lie 
advice on the strategy of play (Including 
psychology, percentages, rules or the game. 
etc.) th~ book Is enlivened by scores of 
POk er anecdotes a nd amusing P<'rsonal ex· 
perlcnces. 

Some or t he Chapter H eadings: - How t o 
Ploy Poker-The Game's Gc nel'al Prlnclpl rs 
- Draw Poker-Stud Poker-Five-Card Stud 
-Seven-Card Stud-Five-Card Stud Hlgb-Low 
-Seven-Card Stud High. PRICE 
Low-Various Other Games 
- P oker Probabilities and $1 SO 
Mathematlca-Gioasary and • 
Rules. . . . . . . ....•........ 

BASIC LABORATORY 
PRACTICE By Norman 

G. Sprague 

This unusual book clearly describes and 
Illustrates the technique of laboratory OP· 
cratlons and experiments. Its aim Is to 
provide a ll the n ecessary Instructions for 
stud ents and laboratory technicians as well 

The Fundamentals of 

CHEMISTRY 
By Monroe M. Offne r , Ch.E. 

A comprt>hensive and easy to under
s tand prestnlation of tht fascinating sub
Ject of Chemistry. Even If >·ou art total
ly unfamiliar with the subject, you can 
acquire a firm understanding or the basic 
concepts and the "How To Do It" of 
Chtmlcal scltnce and Its Car reaching ln
tluenc~ on our everyday lif e. 
('0:-ITE~TS-Pnrt o11e deals with elc· 

mcnts, mixtures, atoms, e lectrons. for
mulas. solutions, acids. alkalies, salts. 
gases. metals, alcohol, ether, etc:
Part two deals with chemistry In modern 
life, gives absorbing Information on 
Plastics. Nylon, VItamins, Sulfa Drugs, 
P enicillin . New Metal Alloys, New 
Paints, P hotography, Ceramics, Abra-
sives, and other cheml· O NLY 
ca l man·tls of our age! 
:!98 pages over 100 II· $1 00 
lustratlons. Various • 
tablu and graphs ..... . 

PATTERNMAKING 
and FOUNDRY WORK 

By E. Molloy 
For the man In the patterns shop or 

foundry, It Is an Invaluable guide to the 
best methods of o,·ercomlng the various 
practical problems likely to be en
countered In everyday work. For the en
l!"lneer. It presents a clear picture of the 
type of work Involved In the production 
of the castings r equired for constructing 
the machines or parts outlined on the 
drawing board. A practical manual deal· 
lng with the making or wood end melo l 
patterns and the operations or mouldino 
a'?d ro•t.i11g, Including SPECIAL d·•, ta•tutg! 112 pages $ O 
with 135 photographs 1 O 
and diagrams regular • 
price f2.50 ............. . 

MECHANICAL 
DRAWING T~~~HT 

By Jerome S. Me yer 
Knowledge of Mechanical Drawing Ia es
sential for everyone who wants to be a 
draftsman, or who Is planning a career 
In any branch of engineering, ar chitec
ture, and Industrial design, The drawing 
board Is the first stage In the practical 
application or scientific Ideas. 
This easy-to-learn. practical. and authorl
t ath•e course teaches you the fundamen
tals of Mechanical Drawing. Anyone, 
anywher<', without knowledge of the sub
ject, can masttr these principles and 
'luallfy as a Junior draftsman In a abort 
i lm<' ... No experience or teacher neces· 
sary, This book Ia your sole Instructor. 
Simply follow directions PR&CE 
-and you will be ama~ed 
how quickly you will 
become proficlt>nt In this 
vita lly Important field. 

$1.00 
ns to h elp the laboratory 
worker to acquire skill 
and agility In performing 
experimenta l research and 
qualltatlvt- analysis, One 
of the very few authorita
tive f(Uides In this spe
cialized field: clear. con
rise and straight to the 
point. 

.. - ---- . 
CONTENTS: Rudiment.. 
of Behavior and T echnic, 
Preparation or Some Very 
Simple and Essential 
Equipment, Some General 
Operations with L iquids 
and Solutions. Filtration. 
Dish-Washing, Drying and 
Absorpti on Apparatus, the 
Balance, A Few Volumet. 
ric Mnnlpulatlons. 

PRICE 

I MAIL THIS COUPON! I 
I 

Knick erbock er Pub. Co •• Dept. A-99 
120 Gr- nwlch St •• New York e. N.Y. I 

Please se~d me the book or book,. J have 

I checked below. J t '" understood that J can exam• I 
lne them f or :; day,._ anr:l lf not satisfied , can re
turn them ror full r('fund. 

I (( )) The ABC of P hysics ........... ..•. $3.50 I 
I t ' s F u n t o D ra w .. . ...........•.•• 1 .00 

I ~
( 

1

1

1 

3000 Designs & Dra w in gs ....•.... · 2.981 
H o w to Unde rstand Electric ity . . . . . . . 1.0 0 
Practica l Mech a nics Hand book . . • • . . . 2.50 

I ((( ))) Watch es . . . . . . . - - ..... • · · · · 2 ·50 I 
P o ker . . . . . . . . . . . . . . . . . . . . • . . . 1.5 0 
Basic Laborat ory Pract ice . . . . . . . . . • 2 . 5 0 

$ 2 So I ( ) Ch e m is try ................... · · • 1 .00 I 
( ) Pa« e rnm a klnl a n d Fo u nd r y Work . . . • 1 .00 

• ( ) Mechan ica l Dra w i n g Se lf Ta u g h t . . • . • 1.00 

As Many As 
You Wish 5 DAYS FREE I 

I 0 T enclose $ ....... - . In full pnymen t , :>end I 
• 

1 
o ~:~~a~~O.D. for $ ......... plus postace. •I 

Fill out coupon and mail today. All books FULL- Name· · · · · · · · · • · · • • · • · • • · • • • • • • • • • • • • • • • 
SI ZE, STURDILY BOUND! If payment enclosed, I HOW TO ORDER: I Address •••••••.•••.••• • •••••••••••••••• • • • we pay the postage; if C.O.D .. plus postage. Examine and use the books 

you order for 5 days. If not satisfactory, money back at once for the 
books you return. I I Clty &t Zone ... .• . .•.....•.... • . State ••. • • • 
KNICKERBOCKER PUB. CO., 120 Greenwich St., Dept. A-99, New York 6, N.Y. .. -· 

MAY_, 1945 Buy War Savings Bonds and Stamps regularly. 27 



Quickly! Easily! Pleasantly 
-In 10 minutes a day in your own home 

"The World's greatest molder of men" -at last reveals to 
you in these five complete book-courses (value $5 each) 

1. How YOU Can Build a Mighty ARMI 
Let me give YOU. TOO, such a pair of chain· 
breaking bleeps . The strongest-armed man In the 
world , George F. Jowett, planned this course for 
you. His great experience stands as proof that 
YOU. TOO. can get the arms men respect and 
women admire . 

Complete Arm Course 

2. How YOU Can Build 
a Mighty CHESTI A. PASSAMONT 

First prize for 
physical perfec· 
tion. Look at the Heroic Chest of 

this Jowett Pupil. A power
house of energy. Jo'errls writes. "I want to 
add my sincere gt·atltude to that or thousands of 
pupils for wonderful results from your course. 
Your course Is by far the best.'' If you have a 
narrow. sunken chest I can Improve It so that you 
will be proud to show It off. 

Complete Chest Course 25c 

25c 

REX FERRIS 
Cha mpion of South 
Africa, says, "I 
owe everything to 

3 Jowett Me thods." 
• How YOU Can 

Build a Mighty BACKI 
Look at his rock-like Back now! He says, "You 
have worked wonders for me. You are head and 
!<boulders above the rest In your profess ion.'' Let 
me help YOU. TOO. build a back of power. Square 
shoulders with e nviable military spread. A splne 
as strong as a steel shaft. 

CHAS.SCHAFFER 
an amazing .Jowett 
product. Once a 
puny weakling. 
Now ve rsatile ath· 
lete. 

Complete Back Course 

4. How YOU Can Build 
a Mighty GRIP! 

YOU, TOO. can have a Manly Grip !Ike this 
Jowett pupil . What would you give for a forearm 
Jlke that, with Its bone-crushing grip? Fingers 
strong as steel pincers. A hand like an Iron vtse. 
YOU. TOO. can get these symbols of real manU· 
ness. I have proved to thousands this Is no mere 
drt>am. Let me mold a pair of arms like this for 
you .. . with a grip of might. A handshake that 
will win frie nds-success. 

Complete Grip Course 25c 

25c 

W. BURNS 

5. How YOU Can 
Build Mighty LEGS 

A .Jowett·made 
Olympic Strength 
Champion. 

What would you give to have the all-round be
man strength of Bob Mitchell? I t's reasonable to 
assume that what I have done for thousands, I 
can do for you. I myself Increased my thighs by 
8 Inches. my cah•es by 5 Inches, by this simple, 
unbeatable me thod. I ' ll help you build legs that 
are real props of leaping, tireless power! 

25c Complete Leg Course 
BOB MITCHELL 

A .Jowett Cham· 
pion - notinwords Last Chance! Get All 5 
~'::'co'::os~CTUAL Picture Courses for$1 00 
Sene! for them now and learn the "World's Greatest 
Secr~ts of Body Building." FRI!:E! Marv~lous Photo 
Book of Famous Strong Men, • 'Nen·es of Ste~J
Muscles like Iron". 

RUSH COUPON NOW 

herwe F. 
Jowett 

Champion ol 
Champibs 

.Jowe tt Institute of Physica l Culture 
230 Fifth Avenue, Dept. 36SA, New York 1, N. Y. 
George F. Jowett: Your proposition looks good to me. Send 
by return mall. prepaid, the courses checked below. for 
which I enclose C l . Include FREE book of PHOTOS. 
0 All 5 courses for ... $1 0 Molding f4lghty Legs 2:ic 
0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 25c 
0 Molding a liHghty Back 25c 0 Moldlngali>UghtyChest 25c 
0 Send an 5 C. O.D. ($ 1 plus postage.) No orders less 

than $1 sent C.O .D. 

NAME • •• ••••••••••• ••... . ....•••• •••• , •• Age .. .. .. . 
(Print name) 

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

BE YOUR OWN BOSS 
Small Capital - Work at Home 

Cet into new Plastics b usiness. 
Start in your own home. Small 
Capital needed. As you increase 
your knowledge and skill , you cn_n 
grow w ith t his Big Industry. Th•s 
opportunity i s yours today ••• so 
get started now in ·what may mean 
a Big paying P lastics business of 
)'Our own - or prepare for post
war P lastics employment. This New 
educational plan . gives you the 
sound fundamental kno'!Vledge plus 
the practical training you need to 
be a success in Plastics. The a c 
tua l practical work consists of 
working with many different types 
of P lastics materials - teaching 
you in your own home, fabrication, 
shaping, forming, finishing, cement• 
ing methods, mold making, casting, 
compounding, dyeing, etc. For full 
Information send this ad with your 
name and address In an envelope or 
paste on a penny postcard to 
Dept. M. 

PLASTICS TECH 4701 Euclid Avenue 
Cleveland 3, Ohio 

you can be a well-paid 

ACCOU TA Tl 
Accountants are well paid and in d emand. World-famous 
I .C.S. shows you how to join them. Wide variety of 
Courses individually tailored. For men or women with no 
previous experience. For those already in accounting. In· 
struction papers by well-known Professors of Accountancy, 
Certified Public Accountants. Excellent preparation for 
C.P.A. examinations. Home study ... low cost ... rapid 
progress. Write for free booklet containing fuJI information. 

laternational CorreSPIIdence Scbeals, Box 7620-1., Scranton 9, Pa. 

DRArTI G 
More good jobs now in D rafting. Learn AT HOME 
in spare time (or at our Chicago School). Send 
postcard for FREE TRIAL LESSON and see how 
easy to Jearn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
E-216 Tech Bldg., 2000 s. Mich. Ave. 

Ch ILL. 

Look up make, model, job in MoToR's AUTO REPAIR 
MANUAL-and g o to work! Complete guide for every model 
built since 1935. 764 pages; 1000 illustrations; 450 charts; 
200 ,000 repair facts. Index. After 7 days' Fr- Examina• 
tion, send $1; then $1 monthly for 4 months, 35c postage. 
If not satisfied, return book, pay nothing. MoToR Book 
Dept., Desk 2E, S72 Madison Ave., New York 22, N. Y. 

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

ART INSTRUCTION, INC., 5145 Art Instruction Bid&., Minneapolis, MIM. 
C Formerly Federal Sch-ls. Inc.) 

Licensed Concrete Specia lists wanted. No experience 
needed. Make Colorolazed concrete pottery without molds. 
New. lost cost, patented method. Cemetery products, 
novelties , tiles . floors. etc. Basement leakseallng. Other 
big pay projects, Booklet, details free. Men only. 

NATIONAL POTTERIES COMPANY 
542 West Lincoln, Fergus Falls, Minnesota 
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Own Your Own Business. Win and 
Hold a Big Job in Industry • • • 
Cash In on the War Developments 
in One of the Greatest and Best 
Established Fields in the World ••• 
Learn Radio by the 

SHOP METHOD HOME TRAINING 
OF THIS GREAT NATIONAL TECHNICAL TRADE SCHOOL 

Here is the modern practical ·way to get the funda mental training you need to s ucceed in the vast new 
field of Electronics-Radio, Video (Television l, Communications, Power and Control. You learn quick

ly and thoroughly because you get the actual shop methods of training developed and be ing used 
right now at National Schools. This training is brought t o you-right into your home. You 

s tudy in spa re time , odd hours , a fe w minutes a day and you get the advanced, con
structiYe training s ystem developed and used by experienced instructors and prac

tical engineers. USE THE COUPON. Study the FREE Jesson you receive and 
you wiJI realize at once that this is the way for you too, to win SUCCESS. 

The Age of Electronics Is here. Amet·icans demand the convenience, the serv
Ice. the luxut·y that Jladlo nn<l ltadlonlcs w ill bring tlwm. 

Think what this means to YOU. A big job watting for YOU wherever you 
are. A bu!<lness YOU can own outrlght- hullt on what \'OU KNOW, with 

little c-apltn l , SESP THE COUPON A:"D SEt:: HOW YOU CAN MAKE 
\'Ot: lt START RIGHT :-.'OW. 

Use t he Actual Shop Equipment 
That Comes to You With Your Course 

Regardless of where 
1
, ·ou ll\·e or what you do you can cash 

In on th is opportun t y . You cion 't need to q uit your Job 
to get your tt·alnlng. You can still be In the Servlce

Jn the Arm:'-· or Savy ur doing \\'nr work a nd train \Vlth 
National. Fill o u t and m all In the coupon. T hen ex

amine the :"atlonal School Shop Method of H ome 
T•·alnlng carefully. Analyze It an cl sat isfy yourself 

that It Is soun<1 a n<1 practical and may mean a big 
succe~sruJ ca•·eeJ· loa· yuu. Experl'lnce Is the he!<t teacher. You Jearn by 

<'XPerlenc¢ with the exclu~lve :-.'atlonnl Shop .Method 
o f Home T raining- netuall)' hulld mnny circu its and 
d o e,_-perlments with the hlg kits of standard radio parts 
inrlurJ .. •d yc,ur tr:.tinin$! C:CJUIJ)m~nt at no e xtra cost t o ~·nu. 

null<! a sup~rheterorlyn<> r<"celver. Build signal generators 
and other lnstru
nlents '''lth th~ partf; 

Read what 
these successful 

NATIONAL trained 
men say! 

and ~<UJ>r>ll<>s Included 
Jn your course. 

You JrAin mar,·eJous 
.:>xp<>r lenr·e IJy this method 
of learning an<! )'OU have 
\'aluahle e(lulr>mt>nt and In
stru ments to u"e on the job. 

Only :-.'atlonal ~chool s can 
proYide you with S HOP :'IIETHOD 
110:'\IE TnAI:"I:"G for only Na
tional has the ~hop , the Jabo
ratorlo:>s nnd t<>stln~ plants-the 
<>xr>erlenct'd technl<'lans an<! 
lnstructo•·" thntc:m<le\·elopand - · 

Face- realltle~ n,n,· t I~ the- joh you're d o lng
IWing to l ast? How are you going to meet 
con<lltlons when tilt' world returns to c h·lllan 
production? R adio Is a Big, S ound, We ll · 
Es t a blis h ed Business, When you hang up 
Y{)Ur unlftlrnl - ·when your \vnr Joh fold!; u p • 
s ttoP out prou<11y Into an essential estab-
li sher! lndustr)'. P <>rhap s Into a huslness 
of your own. Answ('r these questions hy 
reacting the catalog Rent you FREE from 
~iltional Srhools. Fill out a nd mall the 

r:oupon today. 

FREE LESSON 
pro,·tc1e t he f> (."r\·lce necef'sary for 
such a training m ethod. Send the cou. 

S H O METHOD TRAINING pon an<.! examine the e \ ·ldence yourself. 

Exnmlne the ~atlonal Shop Method 
of Home Training car efully. Be 
ron,·lnced. Stu<ly the les!'lon we 
will Kencl you FREE. No obligation 
o f :my l'lort. Fil l out the coupon 
and mall It t oday. W INS GOOD JOBS 

' ':\Jy Jat~st off~r was $5.800.00 
as Radio Photo F.nglneer •• • 
but I'm doing well here where 
1 am now engaJred. I am deeply 
lndE>bted to ~atlonal" -Joseph 
r.rumlch, Lake Hiawatha. !\:cw 
Jcrs~r. 

"On~ to m!' f.ralolngat :->ntlnnal . 
I was seH•cted to instruct In 
the laboratory work of Sa\'y 
ancl 1\larlnjos."-R. R . Wright, 
Blackfoot. I dabo. 

"I belle,·c National offers the 
best course to be had .•. • K eep 
up the '""'" wnrk ."- 0. K. l vey, 
Washloglon, IJ. C. 

R~ad '"'i~:~.~ hnndre<ls "f other enthusiastic 
&turlt·nts ' written ahout ~atlonal Training, 
Send In your couPOn torlH)' . 

I 

I 
I 

MA Y J 1945 

1 Nat iona l S c hools, Dept. 5 -PS <Mall In envelope o r I 
4000 South Fig ue r oa Street pasto on penny post card) 

I Los Ange les 37, Ca lifornia I 
I :'\fall me FRE.E the books menuoned In your ad Including a 1 
1 samplo lesson of your course. I understand no salesman will call I 
I on me, I 

I I 
I NA::\I.E •• •• I • • • ••••••••• •• • •• ••• ••• • • • •• 0 •• 0 AGE 0 0 0 • • • I 
I I 
I ADDRESS •• • •• • ••••• •. • . . • . ............ . .. •• . •..•..• I 
I I 

: CIT\" • . . . • • ... . . ... ........ • .....• STATF: •.•.. .. . .. .• 
1
1 

Jncluc1~ ;your zone numlu·r 

~------------------------------· 
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Thomas E. Dewey, Governor of New York State, ex
amines an enlarged page of Popular Science Month
ly at General Electric's big plant in Schenectady. 

New York's Governor Gets 
Low-Down on B-29 Guns 

WHEN Gov. Thomas E. Dewey, of New 
York, visited us at the General Electric 
Co., Schenectady, N. Y., he showed particular 
interest in a reproduction of a page from 
PoPULAR SCIENCE MONTHLY for February. Big 
blowups of these drawings are hung in many 
parts of the aero division.-T. C., Sche
nectady, N. Y. 

Goyernor Dewey was only one of a lot of 
good people who were stopped by these 
drawings. They were made by Stewart 
Rouse, POPULAR SCIENCE stafl artist.-Ed. 

He Charted His Course 
With the Aid of P.S.M. 

• 

EACH year since grade-school days, I have 
given my son P . S . M. as a Christmas gift, and 
he has kept every copy for reference. From 
its wealth of valuable material, he has gath
ered knowledge that has helped him in in
telligence tests. He will graduate from high 
school in June, and plans to enter college 
immediately, with his mind already made 
up to become a chemical engineer. Your 
magazine has been a determining factor in 
his desire to pursue a scient ific course.
Mrs. R. H. B., Westmont, N. J. 

30 

Most of the Other People Who 
Answered Were Right, Too 

H ERE is my solution to R. E.'s problem 
about the deer in the February issue. The 
ratio of the distances between the two 
hunters and the fulcrum of the fence rail is 
inversely proportional to the respective 
weights of the hunters. These weights are 
in the ratio of 2:3; therefore the distances 
are in the ratio of 3:2. This gives a propor
tion for the balance of 180: 3 : : 120 : 2. 

Since the weight of the deer is unknown, 
let us call it x. Now reverse the order of the 
weights in the proportion and add x to the 
120 pounds. Then you have 180 :2 : : 
(120+x) :3. Since, in a proportion, the pro
duct of the means is equal to the product of 
the extremes, we get the equation, 240+2x= 
540, from which it is a simple matter to find 
the value of x, the weight of the deer- 150 
pounds.-D. D . Newark, N. J. 

Constructive Thoughts on 
Joining Up Sewer Pipes 

PLUMBERS connect cast-iron sewer pipes 
by inserting the small end of one length 
into the bell end of the next length, then 
packing with oakum and pouring in molten 
lead. The lead doesn't stick to the cast iron, 
but merely serves to fill the space it occupies. 
On cooling, the lead shrinks away from the 
pipe. So the plumber calks the lead tightly 
in place with a hammer and a special tool. 
He then gives the line a water test to show 
up the leaky joints. It's obyiously a poor 
system of connecting pipes. 

Some one should devise a way to tin the 
inside of the bell end of the pipe and also 
the outside part of the small end that fits 
into it. Then when lead is poured into the 
joint, it would "marry" the two tinned cast
iron surfaces. The lead would actually stick 
to them, and so produce a truly rigid and 
watertight connection without hammering 
in of the lead. Tinning should be done at the 
factory, but the process could be carried out 
by the plumber right on the job. A soldering 
flux may or may not be necessary. Step right 
up, young man; a fortune's impatiently wait
ing for you.- Pfc. A. V., New York City. 

Sounds good, A. V., but offhand we wonder 
whether shrinkage won't put the bond be
tween the lead and the tinned surface under 
t en sion and eventual
ly result in failure . 
Also, for a sound 
bond, the tinned sur
faces should be heat
ed to the tempera
ture of the lead by 
means of a blow
torch. Merely pour
ing in the lead won't 
supply enough heat, 
we're afraid, for a 
perfect bonding of 
the metals.- Ed. 

POPULAR SCIENCE 
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MORE AMERICANS ENJOY ROMA THAN ANY OTHER WINE 
• 
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WHAT EVERY AUTOMOBILE NER 
OUGHT TO KNO ABOUT • • • 

DOES PYROIL HELP TO START 
YOUR CAR? Yes. Pyroil prevents 
dry starts. It gives oil the prop
erty of clinging to metal surfaces 
-instead of permitting it to drain 
off. 

DOES PYROIL PREVENT EXCES
SIVE CYLINDER WEAR? Yes. Dry 
starts mean metal rubbing against 
metal. Pyroil maintains a layer 
of lubrication between pistons and 
cylinder walls. 
... 

DOES PYROIL PREVENT CORRO
SIVE CONDITIONS? Yes. Pyroil 
protects metal surfaces against 
rust. Pyroil also suspends gums 
and sludge~ as they are formed. 

. 
IS PYROIL HARD TO GET? No. 
Next time you buy gasoline-ask 
your service man to add Pyroil
and add life to your car. 
Manufactured and Guaranteed by Pyroil 
Company, W. V. Kidder, Founder, 957 
Main Street, La Crosse, Wisconsin 

P Y R 0 I L Adds. Life to your car 

YES 

~ 
NO 

D 

YES 

~ 
NO 

D 

YES 

~ 
NO 

D 
YES 

D 
NO 

r&J 

-r--------------
1 PYROIL COMPANY I 

957 Main Street, La Crosse, Wisconsin I 
I I want my car to last and run properly. Please tell I I me more about Pyroil and how it can accomplish this I for me. I 

I 1 Name.......... .................... ..... ...... .......... ....... ....... ............................ I I Address... ......... ........ .... ..................... .......... .. .. .. .... ...... .................. 1 

I .city or Town. ... .. ..... ......... .......... .......... State........................ 1 
-----------------------· 

Sane Thoughts from a Reader 
Who's "Crazy About Planes" 

THE POPULAR SCIENCE article, "These Are 
the Planes You Will Fly After the War," in
terested me very much, but I have a few 
ideas of my own on the subject. The analysis 
proved one thing: entries by professionals 
cast aside such t hings as built-in beds or 
icebox units. They do not care to fly portable 
hotels. At the same time, t he nonprofessional 
entries put down whatever feature appealed 
to the eye. You w eren 't fooling when you said 
that the plane of tomorrow will be built f or 
comfort. Of course there were many excep
tions, but, generally speaking, little thought 
was given to the performance or practica
bility of the plane . 

I'm sure three quarters of the people who 
entered the contest could not afford the ph:u1e 
they voted for. I should think nonprofes
sionals would aim for simplicity and effi
ciency. In my opinion, the best a ll-round 
typ·e of plane is the seaplane, considered a 
low type of ship by many pilots. May the 
prospective speed demons be reminded of the 
Supermarine seaplane, prototype of the Spit
fire that took several speed records over the 
world. 

Every private flyer is conscious of the maze 
of rules and regulations that foreshadow 
each flight . With such things as private jet 

. propulsion, roadable helicopters, and planes 
turning into boats, a man'll have to spend 
three years learning the rules.- J . N. M., West 
Englewood, N. J. 

Can Anyone Discover What 
This Man Wants To Say? 

. 
KNOWING full well that I could do no b etter, 

I still object strenuously to a scientific maga- . 
zine like P. S. M. describing the expanding 
iattice effect, otherwise t he pantograph idea, 

('ALL THEM 

S'HOIHAG-E 
LlfTE.RS 

( 

as the "lazy-tongs prin
ciple." L azy tongs are 
a contraption with 
which tramp comedi
ans in old vaudeville 
days used to pick up 
cigar butts. The name 
isn't descriptive. Can't 
some clever PoPULAR 
SCIENCE reader suggest 
a short, understand
able, scientific word 
for this lazy term?
F. J., Philadelphia, Pa. 

• 
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WJ/If.'ltl //Yt/rft:;oiL 
SHIFTIN'G ENTIRE FACTORY DEPARTMENTS TO THE 
COUNlRY FOR WORKERS' SECURITY AND EFFICIENCY. 

• 

Nankin 1\liUs-one ofthe first Ford Village Industries 
• 

At many different waterpower 
sites in Mic!Iigan you see them-

s 
18 HVillage Industries" estah-
Jished by Ford. 

Here work nearly 5000 men 
• ""'"' and women who know the peace 

and . secur~ty t~at comes from 
haYiP.g ••one· foot .~n ihe· soil ••• . 

. . ··. . .. \and·:one in industry." MB:ny live 

to demonstrate ·:true··.~ . ::r~h::s~~~a~:rss~e:;:~~;:.hey 
' These little industries~ since 

1921~ have been setting an exam-

decentrall•zatl•on . pie of true decentralization. They 
are not .. branches." They do not 
duplicate the work of main plants. 
They arecomplete,self-contained 
production departments. 

t .' ! 1 . .. ' 
'" ' I j . . . 

• • • 4 

.. EXPECT THE : ·~ ., . . . 

luy War Savings londs and Stamps regularly. 

Such true decentralization 
distributes purchasing power. It 
assures finer precision on items 
like gages~ lamps, carburetors. It 
eliminates power waste. 

Mr. Ford visions industry he
coming .. a lot of little centers." 
By. proving the economic possi
bilities of this plan he has estab
lished another Ford ••first." 

When car production is re
sumed at Ford, America will 
profit by such thinking and doing. 

"THE FORD SHOW." Brllll11t st•&lll stars, ercns. 
tr111111 QDrus. Emr Snllllr, enr Cllst·t•CIIst DC 
IItwin. 2:110 P.l., E.W.T., 1:11 P.fll., C.W.T., 12:111., 
M.W.T., 11:88 A.M. P.W.T. 

' ... . :: , .... ·fROM FORD! 
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Y u Might Also Use Them 
fo Making Clam Chowder 

THE Readers Say department you have 
us how to use old flashlight batteries 
shirt cardboards, 

bu now I would like to 
aslt what to do with 
ol il bicycle tires. I am 
a aper carrier, and 
I ear out about four 
tires a year. After a 
w ile that makes quite 
a unch. I'd like to 
kn w what to do with 
th m.-P. M. J., Char
lot esville, Va. 

Jfo doubt other read
er will have many 
su gestions. We,ll start off with doorstops 
an cushions on which to unload heavy 
ar · cles from trucks.- Ed. 

'th One Arm Missing, 
Does Practically Everything 

FTER reading the letter of P. C., Montreal, 
Ca ada, in the February issue, I have some
thi g to say to the boys who have lost an 
ar in this war. I lost my right arm in a 
hu ting accident in 1928, and I believe I can 
do more things with my one hand than the 
av rage man does with two. I have been tying 
m shoelaces for years, and I can lace them 
as ight and tie them as well as a person with 
tw~ hands; all it takes is a little practice. 
I spll go hunting, and can shoot well with a 
lig~t gun. I bowl, play golf, play baseball, 
ancll dance. I learned to swim with less than 
fiv hours of instruction. 

learned to take shorthand at the rate of 
ut 130 words a minute. I devised a touch 

sy em on a typewriter for my left hand and 
re ched a speed .. of 61 words. I have an al
mo t complete woodworking shop, where I 
bu"lt my own workbenches, mounted my 
po · er tools, and attached electric motors to 
th m with convenient switches. 
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have also done mechanical work, and I 
used to overhaul my own car. I just finished 
re~uilding a %-hp. motor for a scooter. At 
on~ time I serviced radios and built one for 
IDYJSelf. I drive my car everywhere, even 
th:dough Chicago's Loop. I dress myself every 
m ning, tie my shoes and necktie, and but
to my left sleeve. So don't cut off your shoe
lac s, fellows; tie them like other people 
do. C. J. R., Freeport, Ill. .(~ ~ 

·•-'-·~ ,v 
,: .© ~ ~ K ,. INC, 194~ ~ . . ~ . . " 
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so IT NEEDS FIXING 
By S. T. CHRISTE~SEN 

the ((Fix-it Man)) 

''WELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 

(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus
tomers call me their "electrical appliance doc
tor." And, "doctoring," I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends' and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per houF. But then, when one figures what 
initial costs are involved in buying most elec
trical appliances, one can readily. see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result ... I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 

situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu
lation. 

The Future Offers 
Friends ask me about my future. And, I 

think I've got a grand one. Age is no handi
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
... products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other "fixing." Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 

If You Are Ambitions 
To the contrary, I've prepared a complete 

course, chuck full of simple, easy to under
stand photos and drawings and written in 
the same non-technical "language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." Adv. 
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BIG MONEY . 
INDEPENDENCE 
A PllOFITABlE 

l.IFETIME 
BUSINESS 

OF 
YOUROWHI 

I 

PREPARE NOW FOR THE FUTURE 
If now in war work, start your home appliance repair business NOW in your 
spare time and be set with a business of your own when the war is over. 
You don 't need elaborate fixtures or expensive equipment to be a successful 
repairman . Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish-the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future-learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at a ll mechanically inclined-can hold and use tools-then you 
have a ll of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines- WE WILL 
TEACH YOU. Age should be no barrier-nor should any minor physical 
handicap. 

New Course Tells All 
Profusely illustrated, our new course shows you in simple, easy to under
stand language and drawings how to make each repair on refrigerators, 
vacuum 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 solicit and k eep business 
coming to you. Not a theory course but an honest to goodness course writ
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 

·----Read What Our Students S•y About Course-----
I really believe your course 
the best investment a me
chanically minded man can 
make.-Claude E . Allen. In
dianapolis. Ind. 
I have received your Course 
in Appliance Repairing and I 
must say I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.-Charles Schwarz. Hamil
ton, Ohio. 

The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this is just 
what I have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
It contains quite a bit 
more information than I 
bargained for. - P. J . 
Bretl. Sebring. Ohio. 

I am a mechanic for the 
Western Union Telegraph 
Co. Three days after re
ceiving the lessons In re
frigeration I earned the 
exact cost of the course. 
- Henry S Lee. Washing
ton. D. c. 
I work day times at the 
shipyard arid after 4:00 
P M. I operate from my 
cellar and garage. I av
erage $10.00 to $15.00 clear 
every day.-Walter Hanby. 
Brockton. Mass. 

GET STARTED TODAY- MAIL THIS COUPON 
-------------------------------· 

CHRISTY SUPPLY CO. 
2835 N. Central Ave. , Dept. D - 2801 
Chic ago 34, Illinois 

P lease send me free Illustrated literature about America 's 
Fastest Growing Industry-ELECTRICAL APPLIANCE 
REPAIRING. 

Name ................................................................................................... .. 

Address ........................................ ........................................................ . 

~~~3' ... ...................... ........... .. .......... .... ... ............ ... .. f:t1illt;~ ••••................•• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'-~-----_;;:;_ ___________________ .,. __ -----------... -... -.----------~ 

Buy War Savings Bonds and Stamps regularly. 35 

C.opynghred m< 'n..:tl 



I, 
• 

The set of 
books 

that makes 
MASTER MACHINISTS 

and leads to bigger payl 
'Ibis big home-study and reference course gives you the 
practical facts on m achines and methods you need to ad
\'ance in machine shop work. Take advantage of the other 
man's experience as found in books, to solve your prob
l"'ms, increase your efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 

• volume• 2a .. INI& .. -2sl• illuatratl-• 
C A comltllltNI home-atudy couno and roferonco llltrary ) 

Thill llbrary of machine shop practice was written for practical 
men. It liVes you the beat methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and feeds, lt!f.!' 
dealan and production, Hrs and tlxtures. punch and die wort, 
metal surfacinr. etc .. etc. Plainly written-completely llluatrated 
- the best kind of help to the machine shop man who waota to 
advance himself. 

No money down-spoc:lal prlco-oasy INIYmonta. 

r--------------------~ I EXA.lli:VATION COUPON I 
r 1 
I McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 1 

Send me f or ten daya' examination the American Machinists ' 

I Library. If ••Uefactory I will send you Sl . 50 In 10 dAYII and 1 
$3 (If• n~omhly unt il the pric"e of $JfJ. 5(1 i ~ 1''-l<l. I! n o t " ·anted. 

I J wll! rt-turn the 'honks pnHpa;rl. ( To insure prompt sh ipment 1 
write plainly and fill In all lines. 1 

I Name... . . .. . . .... ..... . .. . ....... . .. .......... ..... I 
1 H orr.e- A<!dr••• . . . • . . . . . • . . • . . • . . • . . . . . • . . . . . • . . . . . . . . I 
I Clty and State . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

C (mJ.•f. r.~· .......•..... . . . .. •. . •..•..•••• •... - •.. • •• • - - I 
I f<·~ St! on . .... . ....... . . .................. . . .. P S:'\!. !l -..; s I 
L--------------------~ : 

How to make a good 
living on a small farm 
Want a small farm? Own one now? If you do wam the en
foyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE
PENDENCE-the all-inclusive book by M. G. K ains, world's 
leading small farm expert-shows you how to select, how 
easily to run your farm successfully. 
This book tells what k ind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
o f livestock, poultry, bees, 
etc. ; essentials of fruit and 
vegetable growing; fertilizers ; 
irrigation; spraying ; cultiva-
1 ion ~ harvesung ; storage ; sale 
of products and by-pro..;ucts. 
Fvery page packed with proved 
wars to make the small farm 
lielf-liupponin~-e,·en profit a
b le. Abundantly illustrated 
with workabl e plans and 
o iagrams. O ver 4oo pages. 
Plar. ~t(Ju- to get away from . . 
cur w o rr1es , war 
lihortages. hig h 
tents, inflation. Use 
t hi s book as yo ur 
J::uide. If not satis
fied, return for fu ll 
refund. 
St11d .'l:o .'lollt} 
lhzltss Y ou Wish. 
Pay postman S2.50 
plus 22c. COD and 
postage charges. If 
vou send cash with 
o rder we p ay a ll 
charges - y o u save 
22 cents. 

.-----------~ 
GREENBERG: PUBLISHER 

I 404-H Madison Ave., New York 17 I 
I Send me FIVE ACRES AND IN- I 
• Pr~~r~~~~d.a\ ~~: ret~~~1?i • 
1 within 7 days for full refund. 1 
I r. Payment enclosed () Send C . 0 . D. I 

I NAM£ .....• • . • .•••.• 0 • • ••• 0 • • • I 

I ADDRESS. . • . . • . . • . . • • . • • • • • • • • I 
I I 
,_CITY & STATE . . . . . • . . • • • • . . . . . . • ··-·-------

MODEL RAILROADING 
World' s Most Fascinating Hobby for Men 

We would l•ke lo send you a FREE 32-page booklet , 
" Your Model Ra i I road." which I ells all about th is absorb
ing hobby . P lan now for a postwar ra i I road of your own 
in attic . basement or spare room. Just send us a postal 
card askmg for FREE booklet . SORRY. We can't urge 
you now lo subscr ibe to the MODEL RAILROADER 
magaz me because ol paper restnct ions but we would 
l-E' glad lo list you as an immed•ate postwar subscriber 

MODEL RAILROADER MAGAZINE 
Oept.N, Milwoukee 3 , 

• 

l'turds stel.'l construction for lifetime use. Adds, 
~u htl'ads, a ids multiplication. Capacity 999.
!•!1!1. !lfl. A rt'a l machine--guaranteed 5 years. 
Thousands of satisfied users. Send na111e and 
a •ltlres~. We ship Immedia tely. On dell~ery. 
,.ay postman $2.50 (plus C.O.D. alltl postage 

$250 charges). It you send $2.50 with 
Free order, we pay postage. Leather -

- - l.'tte c-ase 2j c additional. Your 
Tr1al money bat k aft«?r 10 dan' tria l 

if not satisfied. 
TAVELLA SALES CO .• 21-FA West Broadway, New York 7, N.Y. 

207 

SPRINGBOARD 

TO SUCCESS! 

!ncrea~ed E:a l a~·. la~cr responsibilities, a real career . in
Ftead of ju~t a job-these are to be had by the tratned 
draft!.'man. J.C.S. makes the way to thorough, practical 
train ing open to you. Check up an d you'll find that nearly 
• ve~· "big n ame· • American In engineering and produ c-tion 
acquired .. xperhmc-e at the drafting board. ;\lany of them 
Haned hy WTiti ng f or the J .C.S. free booklet. Send f or 
i t today!· Tt can l ot• thEo most important act of your life . 

1111ernational Correspondence Schools. lox 7620-L. Scranton 9, Pa. 

STUDY AT HOME 
With A Charte r ed Educatio na l Institution 
~l ~n with lel!"al training win hll!"hrr po· 
sltions . larger t"arntngs. and art> bigger 
succrss r s In business and publl<' llf(' . Op· 
portunl t Irs NOW l!"reater than ever before. 
Compl~te course lnfludes 21 co llege grade 
t exthoo ks. Send f or Catalol!". McKinley
Roosevelt Incorporated , 4610·LB, 
Sheridan Road, Chicago 40, Illinois. 

ST MM R? 
Thi& uew 128-page book. "Starumering, Its Cauae 
•ud C:on~c·t lore. · • de~c·rlbt's the Bogue Unit llethod 
~r.r !.(·IE>IIIifir t•Nrt't·t imt or stammering and stut
tHing- Ha·t t:Hful ror H Yl.'ars. BenJ. N. Boque, 
Dtpt. 1873, Circle Tower, Indianapolis 4. Ind. 

A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 
by Charles Carlson. The book they're blklnc aboutl One of the 
most Informative books o f Ita kind for both student and pro· 
f er.s lonal artists . Charta , notes. and over 350 drawlmts show 
detailed studies of every part ol the body. posed and In actlon. 

ONLY $1 POSTPAID 
HOUSE OF LITTLE BOOKS. 156-P Fifth Ave.. New York 

Beeln today. Write now for our F ree Book, ' 'How 
to Beeome a Good Penman," It eontalna specimen• 
and tells bow others l earned to write In spare time. 
Enclose lOe for your na.me beautifully written and 
a pen point suitable for ahaded writing. Write todaJ , 

THE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Rldce Butldlnc, Ka- City, Mo. 

To m ake Crowns{ Plates, Bridcework, etc., tor Den
tists. Easy pralet cal way to Jearn mechanical dentls· 
try at home In spare time. FULL EQUIPMENT OF 

. TOOLS AND MATERIALS INCLUDED WITH COt:R SE 
Lo w tuition. Easyterms. Wrltefor FREE BOOK about 
this money making profession that Is not affec-tell 
by thE' machine age. 

MeCARRIE SCHOOL OF MECHANICAL DENTISTRY 
N . Broad St. Dept. 838 Philade lphia, Pa. 

ART BOOK ~?~DENTS 
LEARN TO DRAW FROM THE NUDEt 
This new ART book Is Illustrated with a series or 
J hotogtaphs of ARTISTS :\fODELS 1:-.1 F U LL LIFE 
J' OSE S . The~e model~< are p osed in variou" action 

1 <· >:ti<•ns s o that each part of the body Is ciE'arly re,·eal('cl 
t <. :J".ak .. Life ~>kPtchlng simple for the s tudent. Send 
$1.00 ( no C.O.D.) 

F R E E with each book we will send you our 
l'>t:DE ANATOMY Gt:IDE. 

MERIT BOOK CO., Dept. PS 2 
P. 0. Box 163, Sta. A, Brooklyn, N.Y. 
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Ptastics are playing an increasingly important part in 
almost e~ery industry-improving old products and 
creating new ones. That is why such a brilliant future 
is predictf d for plastics in the postwar period-offering 
opportun~ties ~o farsighted men and women who know 
plastics. ow is the time for you to prepare for a 
career in this fast-growing field. 

COMPREHENSIVE-Learn the various phases of 
plastics from this course ••. materials, designing, mold
ing, fabricating,. estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 

EXCLUSIVELY PLASTICS:-The Plastics Institute is 
America's ofdest and largest plastics educational organ
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon
sible positions in the plastics field. 

LEARN ~ T HOME-You can learn plastics in your 
spare timr at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au
thoritative training based on industry requirements. 
FASCINATING COURSE-The lessons are readily START YOUR FUTURE-TODAY! Mail thecou-
grasped and practical. Every step is made dear with pon below now! We will send you an interesting 
graphs, diagrams, pictures. Actual specimens of plastics booklet filled with valuable informatiorr on plastics and 
materials lare furnished. A bi-weekly bulletin, "Plastics tell you how, at small cost, you can prepare for a career 
Trends," ~eeps you posted on new developments. in this important industry. Don't put it off! Mail today! 
Dept. PSS-~, 122 E.42nd St., New York 17-Dept.PSS-5,221 N.LaSalle, Chicago 1-Dept. PS5-5, 1601 S. Western Ave., Los Angeles 6 

_sPECIAL RATES fOR $ERVICE MEN 

Plastics Industries Technical Institute Mail in Envelope or I 22 1 N. La Salle St., Dept. - PSS-5, Chicago 1 paste on penny postcard 
Gentlemen : Please send me the hooklet "World of Plastics" and information I o~ your training program. I understand there is absolutely no obligation, 

1 Name . ........................................................... Occupation .......................... _ 

I ~treEtt ................................................................................ ~tt ................. .. 

C:it)f •• ~-·-········· ··-····---··· ······ ·· ·············-··· ··-----~ C»I1tt .......... ~tCittt ....... ._. ........... ~ 1 0 Veterans. Check here for special information on G. I. training privileges. J 
~ If under 18: Che.ck here fo.:_:pecia~ booklet._ _ _ _ _ _j 
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AIJDE ~a•·'-entea•s 
•nd Builde•·s Guides 

4vols.$6 
lnalcle Trade lnformet lo" 
((;r CurPf'ntt•rs. Builder~. Join• 
<'UJ. Buildir.c -~lech;t.nice a nd 
all W oodw ork e re. Theoe 
C uidts aive y ou the ehort·cu& 
i n:~tructi<m' u~at you want
indudln~ n~w met hod fl. ide""· 
,.~~tutivn11, pl3nP, eyt-tems and 
nlonr y eavinc euace~tiona. An 
eu .. )' pro.:reuive coure.e for the 
apprent ice and et udent.. A 
J;>r>t l i<•l doily htiJ;>er and 
Q uir k Rtftrence for the ma~ter 
""'(1rke r . Carpenters every• 
where are uei~l thette G uid e• 
ae a H elpin1 Hand to Easier 
W ork. B<:tttr Wor k and Bet• 
l t r Pay. To 1.et tf'.ia &!-tilt· 
anre for you u e lf. fll impl_y f\J l 

Inside Trade Information On: ~o·Ndb~g~_'1·" FREE cou. 
R ow to usc the steel square-How t o file and set 
eaws- How to build furniture-How to use a 
mitre box-Ho w to use the chalk line-How to use 
r ulu and ecal~s-llow to make ioints-Carpentera 
ar itbmetic- !:::oh·ing mensurat ion p robleme.....:.Es
t imating et rt>ngth of t imbers- How to set girders 
a nd sills- How to frame hou~rs and roofs-H ow ~o 
e~timate co~t s-How to build houses, bar ns, gar
a ges, bungalo ws, etc.- H o w to read and draw 
plans-Dra ... ·ing up ep~eificat ions-llow to ex· 
c:a•·ate-How to u sc eeltin~~:s I.!. 13 and 17 on tho 
Pteel SQUare- H o w t o build hoists and acaffolds
PkYlicbte-How to build stairs-How t o p ut o n 
interie>r trim-H ow to han~t doors-How t o latb
lay floors- How ~o p aint 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THEO. AUDEL & CO., ., W. 2lrd St., New York CltJf 

M aU Audde Carpentf t l'l and Bu ilden Guidu. 4 voh ., on 1 day"' lrf't t rial. It O.K. 
I will rtm,t Sl in 7 day a, 11nd Sl mr.ntbly uot il $6 b paid . Other"'iac 1 will nturo them· 
No ot.li&Ati<D uDiua 1 am IAtialitd. 

Nazne .••••••• ••••• •• ••••• , • •• • ••• • •••••••••• • • • •• ••••• • ••••• · • ••• ••• •• • • • •••• 

Addrtu .• •• • •• ••• •••••••• • •• , • •••••• • •••••••••••• • • •• • •••• •••• ••• . ••• • . ••• • 

Oc.eupatioa ••• • •• • •••••••• • • • • ••••• • •• ••••• ••• •••• ~ •••••• •• •••••• •• • ~ ••••••••• 

Bt:1crenc,e ... ....... ... ............ . ... .. .... . ........ . ............. . . PSM 

Be Popular -learn 
the Newest DANCES 

in 5 DAYS-or NO COST! 

NEW REVISED EDITION 
of DANCING 

Includes the Rhumba, Conga, 
Sambo, Jitterbug • , • Fox 
Trot, Waltz and Tap Dancing. 

All the n e w est Swing steps 
-the Rhumba. Con.g a . Sam· 
ba. Jitterbug . as well as the 
Fox Trot. Waltz and b:tlilc 
tap steps-explalnl'd with 
~;imple, graphic dla~rrams. 

GET MORE FUN OUT OF 
Ll FE! S wint{ your way to 
popularity! Start n ow and 
fi ll your future with Ho· 
mance! MAKE THIS FREE 
TEST! The ne w HJo:, .J~•;o 
<•dition o f B<'ttY Lee •s hook. 
Dancing , helps ~·ou learn 
t: orrec~ly and QUickly. Be con\'lncco- lf not sntil'fiE'cl with r esults . 
yo u W>JI get yout· money hack I And rem em her. W<' ln t·lucle t w o other 
IJooks- ' • Tip Top Tapping-'' <~nd '' Swlma- Step!'· •-FREE of extra charge. 

SEND NO MONEY! Pay the postman $ 1 .OA plus a r .. w cents 
postage. Follow lnstt·uct lons In ALL THREE JlOOnS- pnt<'ti<'e slrnple 
dance s t eps l'ac-h day and In 5 d:tys If you IHl\' l'n "t h ·.,rn"<l t o dance . 
we wil l refu nd your money! _________________ , 

PIONEER PUBLICATIONS. INC. 
1790 Broadway. De pt. 87 5 H 
N ew Yor k 19, N. Y. 
Send me • • Dancing . " hy Ill' tty J.('e. and 
Include 2 free books . 

0 Ship C .O.D. I will pay <>n arrival. 
plus postage. 

0 I e nclose $1 .98. :->h lp p os tal?;<• pr<•pal<l. 
Ir In 5 days I do n ot lc<trn to <lance . I may 
return hook and you will r e run <I purr.hase prl<"e. 

Name ... . ... . .. . .. . .. ..... . ... .. .. ~ .. . 

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

Buy War Savings Bonds and Stamps regularly. 
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LEARN AT 
HOME TO 

Animals, Beads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
H unters, save your valuable TROPHIES. 
Mou.nt docks . eqoirrele , everything. Learn to 
TAN for leather and fora. Wonderful HOBBY 
Have a HOME MUSEUM.- BIG PROFITS 
mounting for others. INVESTIGATE NOW. 

FREE BOOK With 100 fine 
game pictures. 

NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
N. W. SCHOOL OF TAXIDERMY, Dept. 3395, Omaha, Neb. 

11How lo Make Money 
Wilh Si•••ple Cal'loons" 

A book everyone who like s to draw should have. It is fre e; 
no obligations. Simply address 

CARTOONISTS' EXCHANGE 
Dept. 1445 Pleasant Hill, Ohio 

There' s always opportunity In the business wor ld fo r the 
man who wants to join the management. Routine jobs are 
o:>aslly filled, but me n w it h the r ounded k no wledg e needed 
by executi ves are hard to find . T hat's where I.C.S. comes 
in. A pioneer in business training, these schools have 
graduated t housands who became executives . Through the 
I .C.S. Business Management Course, expe rts train you in 
finance and business law. a ccounting and production, sai E'S· 
manshlp and advertising. Write today for f re e booklet. 

laternalioaal Carrespoadenc:e Schill$, lu7620-L. Scraatoa 9, Pa. 

Inventions can now be 
expense. If you h ave a practic:al , u s eful idea for 

eith er u npaten ted o r patente d , w rite todayl 

Chartered Institute of Americap Inventors 
N. W D. C. 

AND TRADE MARKS 
C.A.SN &CO. 

R egistered Pat eut A tto r ueys Since 18i5 
Write fer Free lo•lt a•d "Certification of lnnti .. " form 

427 SNOW WASHINGTON 

PATENT YOUR IDEAS· 
SEND FOR FREE BOOK-. 

WriltH trr hra•r M••lr.r &1•iai11 ClrJS (1122·241 U. l .1'1t••t Dflka. 
CAR L MILLER. Reg t'> t e red Patent Attorney 
Former M ember Examn11ng Corp~ U. S . Patent Offtcr 

We1lw•rtll 1111~ De11t. 55· C, ••• hrtr- 1 .. 11 11111., D111t. 55-C, Wulri•lt .. , D. C. 

WINDOW SIGN LETTERS 
For Store Fronts and omee Windows. Anyone can put 
t hem on. Samples furnished. Imitation gold and silver. 

METALLIC LETTER CO., 441 N. Clark, Chicaco 10 

BOOKS FOUND FREE! 
What books do you want? 

Lowest market prices on all books. No charge for locating old books, 
HARD-TO -FIND or OUT-OF-PRINT 

' SEARCHLIGHT BOOK CENTRE 22 East 11tb St New Yark City 3 
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.. lOW, more than ever before, is the r ight time to start a small 
1,. profitable business of your own •• • or train yourself f or a prac
t ical money-making t rade in which you can be I NDE P ENDENT. 
TODAY ••• take your first step, without cost or any obligat ion. 
J ust mail coupon
and by r eturn mail 
you will get full in
formation on the 
courses listed here. 

ill~ I~S I~ 
SUCCESS ••• be a professional man! 
Pr:-,.tical training on bow to run a profitable real estate business 
of your own. lllustrated self-study lessons on farm and suburban 
properties, downtown operatin_g. Gain a working knowle dge of 
mortgages , listings, sales techmques, appraisals, manage-
ment, commercial leasing, contracts, etc. Real is the foun· 
dation of all wealth ! Rus h cou b e l 
should know about i n n,:;;,o~· 

ours e f or quick 
training. Authoritative step-by-step instruc

t ion on servicing h ousehold refrigerators . • . 
U P ....._, how to install, operate, t·epair. E asy-to

follow illustrated directions on trou hie
s hooting, parts replacement, testing. 
Coversquick-!1·eeze units,lockers, water 
coolers, f reon, air-conditiorung systems, etc. 
Amazing low prize! Free details, see coupon. 

Bl OPPORTUNinES FOR MEN 
with the KNOW-HOW! There's a 
great future in the building trades 
... for tra ine d men .. H ere are up-to
date l essons on bow to plan, build, 
r emodel houses. How-to-do-it in· 
structions on s tair building, steel 
square , roofing, painting and dec• 
orating. etc. Send for full informa· 
tion FREE • •. mail below! 

MEC ICAL DRAWIN 
lNG, BLUEPRINT 

Practical course for wide-awake practical men. 
IDEAS ... how to get them, develop t hem, pro
tect them and promote them! Expert informa
tion on bow to turn[ouri magination into money. 
Plus illustrated sel - study lessons on basic :ne
chanical movements and devices. 
mail coupon below for FREE detaJJs. 

SELF-INSTRUCTION COURSE 
Teacbesyou tbe p ractical side ofradfo •• 
r epair. adjustment , operation. alteration. 
trouble-shooting. No previous k nowledge 
necessary. L arge clear illustrations, dia
grams. charts, e tc. e1 NT ERE STING 

. STEADY WORK! Set up a r adio 
repair shop of your own-or prepare for 
booming 1ndustrial electronics. T his use
ful, bow-to-do-it course brings you aU 

the f undamentals , i ncluding mathe
matics, r eview questions, problems, 
answers. Strictly up-to-date. Low 
pric e. Coupon below will bring 

yon f ull i nformation you want 
immediately. Mail it in today 1 

RB 
Your Big Opportunity! 
54- lesson course on proved. t ested. up
to-date, profita ble methods. A mazing 
treasure-house of the best mail order 
plans and practices. H owtostartyourmail 
order business on a small one· man scale • • • 
howtokeep moreprof-
itable month FACTS. 
Sensational d e tails coupon below! 

YOUR FUTURE I 
Mail This Coupon Today! ~ 1 

NELSON COMPANY, DEPT. 8E01., 321 S. WABASH AVE., CHICAG04, ILL 
?lease se)'ld me-Free and.without ob1igation-illustrated Success-Catalog cont_ai~~f 
Information about the subJect (or subJects) I 've checked below. No salesman will • 

On th is coupon check the subjects t hat interest you. 1 
Our world-famous copyri1f£~ed Success-Catalog will I 
bring complete details. FR .• no cost, no obligation. 

0 Watch and Clock Ret>airing. 0 Locksmithing. 0 Refrigeration. 
0 Practical Ramo SerVJcing. 0 Real Estate. 0 Auto Mechanics. 
0 Mail Order Business. 0 Carpentry. 0 Inventions. 

NA~fE·----------------------------------------------------·---------

I 
I 
I NELSON COMPANY 

ADDRESS_,--------------------------------------,------------------- 1 321 S. Wabash Ave., Dept. 8E01, Chicago4, Ill • 
• ................................ ~.-~~~L-.CITY .----------------------------ZONE _____ $TATE ________________ ._ I _________________________________ ....,._;;;;.~ 

MAY, 1945 Buy War Savings Bonds and Stamps regularly. 39 
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L earn quickly to re~air all radio sets. 
New revolutionarv different compa rison 
picture-meth!ld simp,lifies r adio servic
ing. No previous radiO knowledge need
ed. Introductory training included. Find 
any fault with ease. Do radio work 
almost immediately. Satisfaction guar-

NEW 
1945 EDITION 

Price only $1 .50 post paid. 
In manua l form 8Y2x II 
in . Troubl e-s hooting 
blueprints. Dat a on over 
346 rad io tubes. Over 
1,000 ti me-saving hints. 

anteed. Plan U.S . Copyrighted. 

FOR BEGINNERS OR EXPERTS 
Let this unique plan with its easy-to
understand diagrams . pictures. sim
plified illustrations. hints. job-sheets. 
and practical examples teach you 
basic radio facts. You can fix any 
radio using a screw driver. pliers. and 
a piece of wire-no testers needed. 
Simple point-to-point picture sugges
tions tell you where 
to look for defects . 
how to test radio 
circuits and parts. 
and how to make 
the repair. 

SATISFACTION GUARANTEED 
Examine and use Simplified Radio Servic
ing plan for 10 days in your own home. 
Read the introductory job-sheets. Follow 
the step-by-step picture blueprints. Apply 
this technique and repair one or more Developed by 
radios. Then decide to keep this greatest M. N . Beitman, 
radio training bargain. or return the rna- radio engineer, 
terial and get your money refunded in full. teacher, author, 
You take no risk - send coupon. & serviceman. ---------------------- ....: . ______ --

No Rislc: - TRIAL COUPON : 
SUPREME PUBLICATIONS, 9 S . Ked z l e Ave., Ch icago 12, ILL. I 

Ship the complete Simplified R adio Servicing plan. postpaid. I am I 
<>n clostng $ 1 .:)0. tht> full p rl re. I mu~t he satisfied or you will 1 
refund my remittance. 1 
Name: .... ... .. . ... . .......... . ... ..... .. . .. .• .•.... . . . 1 

Splendid opportunities, Pre~re in spare time. Pl-actical 
basic t rainmg. Long-established school. Send for free 
book, "Opportunities in Photography." No obligation. 

A• erlcu Sc•aol tf PIIIIIII'III.J, 1315 S. Mlc.lpa An., D111l 13&5 C'lllcap 5, 11L 

LANGUAGE 
IS POWER 

• • • Forge ahead, win special 
a ssignments, promotion, be t
te r job in g lobal peace time 
opportun it ies th rough ability 
to spea k a fore ign language. 

MASTER A NEW LANGUAGE 
quic#(ly, easily, correctly by 

LINGUAPHON 
The world -famous linguaphone Conversational 
Method brings voices of native tea chers INTO YOUR 
OWN HOME. Yo u le a rn th e n ew lang uage by 
LISTENING. It' s a ma zingly simple; thousands have 
succeeded. 

HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book-

LINGUAPHONE INSTITUTE 
58A RCA Building, New York 20, N. Y. • Circle 7-0830 --------------------LINGUAPHONE INSTITUTE, 
58A RCA Bldg., New York 20, N. Y. 
Send me the FREE linguaphone Book. 

N ame . . . . . .. .. . ....... . ••.•..• • • • •••••••• •••• •• 
Address . . . . . . . . . . . . . . . . . . . . . . . . City . ...... . .... . 
Lo nguooe Interest ed .. .... . .. .. ............ . ...... . . . 

SIMPLE, EASY TO USE 
Magic liqwd takes only 2 minutes to repro
duce any snapshot on t o stationery, hand
kerchiefs, t ies. scarfs, etc. Use same picture 
over and over again if you wish. Won't wash 
off. Won't harm negative or fabric it's used 

on. Personalize your belongings! 
An ideal g;ft. C omplete outfit 
with full r.oiors included, enough 
for 100 p ho tos-only $1.00 
postpaid. Sent C.O.D. for $1.21. 

CHRISTY PHOTO SUPPLY 
Dept. 821, 2835 N. Central. Chica&o 34,10. 

Build with Cement Composition 
Strongly reinforced w ith cheap wood. Mod· 
em stream-lined root , walls and gutters. 
How to build a house 22x24. three rooms. as 
low as $100 tor materials; garage. $20; 
20x :>O p oultry house, S:>O . Farm b uild ings 
for a f ew dollars. Homemade equipment to 
make wall-high building blocks with Inside 
and o u tside finish; root , wall and floor tile 
in color. an d durable wallboard of sawdust 
for a tew cents. Seve ral tonnulas. Labor 

saving, lasting . no painting. Mak e doors and w i ndows. Also sec
tional cabins. 100 money and labor saving building Ideas. Mixer anc 
saw easily made from o ld auto. 4 0 War-time Plans. Earn $10 a day. 
Guaranteed. I llustrated Instruction book, $1 .00. 
MAKE F URNITURE OF COMPOSITION. Cement, sawdust, paper. as· 
bestos. H omem ad e cements. Som e part scrap wood and metal 
Make tables , cabinets . chests. racks. shelves, Inclosed sinks . lawn 
novelties and toys . Over son% profit. SOc. 
HOW TO MAKE ACCURATE WOODWORKING MACHINES, saws, 
d r ills , sandln lr wheels, tools, electric weed cutters and many other 
things from old auto parts and u sed motors . Illustrated. SOc. 
HOMF. MFG. E NTERPRI SES, 50 selected home s hop projects . :'i0<' 
Special: All o f the hook l e t s d escribed above, $2.00 pos tpaid. No C.O.D 
HOME INDUSTRIES,1318 So.30th Ave.,Dept,PS,Omaha S,Nebr, 

OVIE 
PRO-JECTION 

- THEATRE MANAGEMENT 
'fne 1\lotion P icture Theatre Business o ffers b l£ OP
portuni ties for tra ined men. Get Into a fasclnatlnl!' 
field with a peace time future. Tra in a t h ome In 
spare time. Free catalog. Established 17 years . 

THEATRE INSTITUTE 3:~m~:~h~~~0~0~~-· 

STUDY AT HOME 
With A Chartered Educational Institution 

Courses In ENGINEERING: Electrical , Clvll Mechan i cal , Dr af ttmr • 
Architectural. Steam. Aeronautical , Rad io, Structur al , Mining, In
dus t r ial. Highway . Petroleum. Marine, Chemical. 
Courses In ART$ AND SCIENCES: Philos ophy; Educatio n ; LeU..ra; 
Public Health; 'Medical Jurisprudence ; Psychol ogy; Soc:lolou; P hyatea; 
Chemistry; Geolo£y; Pol. Science; Theology; Law; Bualn .. a and 
Commerce ; Accounting; Mathematic•: Statlattca : Agr iculture. 
Mcllinlcr-llnsnclt lncerpentcd, 481D·AC, Sltcridaa lie .. , C•iCIIIo 48, llli .. is 

Correspondence Courses ln 

MDIO or~ H£CTRICAL £NGIN££RING 
LOW AS 

S25 
ELJECTRICAL IENQINEERINQ, Get &'ood crup of wide e lerirl eal 
fie ld. Modern. Very underetandable . Theory made 
RADIO ENCINEERINC.E:o:tr a fine eouree In radlo,~:~:,~1~:~~~1~!~£~:: ~:Y.~~ work . Traina you t.o be anper-eervtce man , r eal ueuum 
ONLY W. ettber coa ree. Deferred peymut plan. Senlcemen 

FREE Writ~ for free eopiea of achool catalo&'a. atudent ma111azine•. etc. 
LINCOLN ENGINEERING S CHOOL, Box 9 3 1 -S 7 7 

LINCOLN, NEBR. 

STUART 
STUDIOS 

PORTRAIT 
PAINTING 
AT HOME 

• Fnder un!QU*' Stuart System men and women 
with no known talent, paint exart oil or rharcoaJ 
likenesses. Study the el'idenee in new 4:!-l'ortrait 
Hrodwre of samples. )fany earn while l<•arning. 
Honk is fr~e on ream·st. 
12 1 Monument Circle, Room 285, lnd ianapolis9, Ind. 

J'l ('a~e sl!nd uw free IJook and outline of lessons. 

").'o t1l r • •••.•••••••••••••••••••••••.••.•.•• ••••••• . .•••• • • 

Mlr<l t ... ..... •. . . . ...•••.......•.• . ......... ...•••• .•••• 

t ' ity . ..... ... .. .. .•••.••.. . ...... .. ...•. State . .. .. • ....•• 

- , 
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THESE BOOKS HELP THOUSANDS 

. 
Contains basic workshop 
data and facts every too l 
owner shou ld h ave at his 
fingertips . Read how It 
can be yours . 

Today, Gateway books are helPing ambitious men get more money 
from their time, To thousands, tbese books are the "Gateway to 
Success.'' 
NOW, you can take extra advantage of these excellent books. Instead 
of allowing you the usual dollar or so discount, WE GIVE YOU AN 
EXTRA BOOK! 
Choose the books from this listing that will help you and circle their 
corresponding numbers In the coupon. If your order totals $7 . :SO or 
more, we will send you this valuable book FREE. 

1 CARPENTRY CRAFT PROBLEMS. 302 
• pages and over 700 Illustrations explain· 

lng carpentry craft problems In detail .• ~2.00 

2 QUICK CONSTRUCTION. Temporary build· 
• lngs , roof and platform problems, special 

craft tools, shingles , cornices and hundreds 
of helpful subJE!cts for the amateur or profes
sional. 250 pages, 670 Illustrations ..• ~2.00 

3 BUILDING-FORMS, STAIRS, ROOFS. Lat· 
• est Information on forms, staircases and 

roof building. For carpenters or helpers. 210 
pages, 495 11lustratlons . . .•..•..... $2.00 

4 CYCLOPEDIA OF RADIO a nd ELECTRO· 
• NICS. A complete non-technical reference 

book of 1,000 pages, 1,700 headings, 1,178 
Illustrations, 130 tables, and 105 graphs cover 
over 500 d efinite articles ••• .••• ••. $5.00 

5 WELDING. Arc. spot, butt and electric 
• welding, etc. 280 pages • • • • •••. $1.50 

6 DRAKE'S BASIC MACHINE SHOP PRAC· 
• TICE. 408 p ages, 310 Illustrations of 

comPlete Information on all phases of ma
chine shop practice ....••..••.•..• . $3.00 

7 SHEET METAL WORKERS MANUAL. Com· 
• plete Instruction and Information on every 

phase of sheet metal working. Includes many 
tables. 552 pages, 37 :s Illustrations . . $2.00 

FREE! 

SEND NO MONEY FOR ANY OF THESE BOOKS 
8 MATHEMATICS. Includes all phases of 

• mathematics to help reader solve all 
practical problems. 224 pages .•••.. $2.00 

9 MODERN HOMECRAFT, 240pagesofldeas 
• for modern furniture •• and how to make 

It, Gives working drawings ......... $3.00 

10 REFRIGERATION SERVICE MANUAL. 
• Domestic and commercial refrigeration 

used In markets, milk depots , soda fountains. 
etc. and in homes. 300 pages, II lust • .. $2.00 

11 PLUMBING INSTALLATION and RE· 
• PAIR. 236 page book on how to re · 

palr leaky faucets, clogged toilets, drains, 
traps, vents, sewers, etc. 153 lllust ... $2.00 

12. ~~~W:~?1~o~!rt~~~~~~ ~~~s D:;<i 

13 PRACTICAL ELECTRICITY AND HOUSE 
• WIRING . Excellent for home repair 

work. 200 pages, 227 Illustrations .... ~1.50 14 THE MIXING OF COLORS AND PAINTS. 
• How to mix colors for Interior decorat

Ing, arts, crafts, general mixing methods. A 
handy book for professional and amateur 
painters. 302 pages fully lllust .. ... $2.00 15 SPRAY PAINTING. Spraying technique 

• and operating Instructions on paints. 
materials, finishes. 12 5 fully Illustrated 
pages ..... . ..... . ..... . .... .. ... $1.50 16 HOUSE PAINTING METHODS. 400 

• pages and 1 :so lllust. cover the subject 
of house painting (of any surface ) thoroughly 
• . . time and money saver . .. .. . .. $2.00 17 GRAINING. A 240 page comprehensive 

• book of Instruction on the art of 
graining all surfaces. 64 full page color 
plates o 0 0 I 0 0 0 0 I 0 0 I 0 0 0 0 I I I 0 I I I I I • I $3.00 

materials for the home 
and workshop. Includ
Ing every branch of 
painting and decorat· 
lng. Any particular 
job Is fully explained 

THE GATEWAY BOOK CO., A. R. LYNK, Pras. 

with lllustra· 
tlons to clar
Ify the text. 
350 pages-
288 lllus ... 
..... $3.00 

DEPT. PS-5-32 N. STATE., CHICAGO 2, ILL. .. 
. -· CHECK, CLIP AND MAIL THIS COUPON NOW 

The GATEWAY Book Co •• Dept. ps.s 1
1 32 N. State, Chicago 2, Ill. 

Gentlemen: Please send me the books I've checked. I'll pay 1 
postman when books arrive. 

GATEWAY BEST SELLERS 1 2 3 4 :s 6 7 8 9 1 o 11 12 13 14 1s 16 17 1 

Become a MATH Wizard ! Get lhe Right 
Answers in a Flash Without Paper or Pencil! 

MULTIPLY, DIVIDE, SQUARE, CUBE, 
EXTRACT SQUARE AND CUBE ROOTS 

AS EASY AS PIE! 
Worth a fortune to anyone in business, war job, 
or armed forces. A genuine, full-size--si.milar to 
a very exJ)ensive Slide Rule. Solves the toughest 
math J)roblems in a flash! This PLUS "How 
To Use the Slide Rule" are Free with the 
latest, lowest J)riced book of its kind. 
"MATHEMATICS MADE SIMPLE." 

••MATHEMATICS 
MADE SIMPLE'' 

NEW, AMAZING 'FIGUR·EASE' METHODI 
The New Enlarged, Latest Complete, 
Time Saving Home Study Book 
For Your Spare Time 

For Today's and Postwar Jobsl 
:M:ath helJ)S you get ahead. Learn 
math simJ)ly, interestingly. Writ
ten as if you had a professor per-
sonall.y eXJ)laining all the math Earn 
rules-the short cuts, the pro- More Money 
fessional tricks. It takes the Rating-
headaches out of math! Commission 

COMPLETE ANSWERS TO ALL PROBLEMS 
Answers to every J)roblem in detail. Practice 
SJ)eed and accuracy. Every day work 
J)roblems exJ)lained. A test at the start 
and end for J)rogress. Plus many more 
invaluable features! 

FOR BEGINNERS AND EXPERTS! 
"Figur-Ease" method makes math a 
"cinch" for everyone-BEGINNERS, 
AL.L WAR WORKERS INCLUDING 
ENGINEERS, THOSE IN BUSINESS, 
ARMED FORCES, STUDENTS, ETC. 
I deal for a "brush-uD" and reference for 
QUick answers, 

-, ..... 
·-~ 1111 t'hill 

Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . • • • . . . . . J 

Address . . . . . . . . . . . . . . . . . . • • • . . . . • . . . • • • . • . • • • • • • . . I 
I City .•••••.. •.••.•.. .....••..•... . .. State. . . . • . . . . . . 
1 

____________________ ,. 

I 0" long 
Lucite Slide With Handy 
Carrying Case. A, B, C, 
CI, D. K. Scales. 

SIX COMPLETE BOOKS 
CONDENSED INTO ONE! 

Written by an exJ)ert teacher and a 
civil engineer. Contains six main sections 

, -equal to years of school training-now con
densed into one book for time-saving instruction 

-only $1.98 including the remarkable Free Slide 
Rule and How To Use It! 

MATH HELPS ENTIRE FAMILY! 

What the "Figur-Ease" Method 
Teaches You 1 

e ARITHMETIC e ALGEBRA e 
PLANE AND SOLID GEOMETRY 
e LOGARITHIMS e SCALES e 
GRAPHS e SHOP MATH e 
TRIGONOMETRY e HOW TO 
USE THE SLIDE RULE, 
LATEST TAXES, FOREIGN 
EXCHANGE, ETC. PLUS MANY 
MORE PRACTICAL FEATURES 

SEIID NO MONEY-Ela•ltefret 
Rush coupon-there are limited 
copies due to paper rationing. 
A great helP-NOW and In 
PEACE. 

FREE Gin COUPON 
•••••••••••••• 

KENMORE PUBLISHING COMPANY . 8 
Dept. 8·79, 220 Fifth Ave., New York C1ty 1 • 
Rush to me "Mathematics Made Simple" w ith m:v FREE .• 
SLIDE RULE GIFT plus carrying case, free section "Bow 
'l'o Use Slide Rule. " I wHl deposit with PO!!tman on • 
delivery $1.98 plus postage. If not satisfied wlthm 5 days • 
I can return book for refund. • 

N~ - ---------------------------------------- • 
ADDRESS - ----------------------- ---- ---------- • Zone No. 
CIT'Y ----------------- - <if any) _ ____ STATE-------1- •• • o Check here If you wish to save postage by enclosing on•y 

• IJ1.98 with coupon. canada Order: No C.O.D. Send $2.50 • ••••••••••••••••••••••••••••••••• 
Buy War Savings Bonds and Stamps regularly. 41 

• 

Copynghtfld matenal 



• 

Get In at the Start-and Grow 
Plastics is a new industry which the nation's war 
needs is forcing to quick maturity. Already P las
tics are indispensable in practically every branch 
of the Service-Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunit ies? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by P lastics. 

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

----------------------------~ A M E R I C A N S C H 0 0 L, Dept. P546 ' 
Drexel Ave. at 58th St., Chi cago 37, I II . 
Send me FREE information co1·ering special training in 
suhjetts checked below. No obligation on my part. 
0 Plastics 0 Cost Accounting for Mfr. 
0 Electrical Engineering 0 Automotive Engineering 
0 Draf ting and Design 0 Architecture & Building 

for Men and Women 0 Shipbuilding 
0 Diesel Enr ineering 0 Busmess Management 
D Mechanical Engineerin~ 0 Hi gh School Course 
0 Aviation 0 Radio D Ra ilway T raining 

Nrtme ...................................................................................... . 

DON'T WAIT UNTIL THE WAR IS OVER! 
Since 1929 Cal-Aero Technical Institute has been spe
cializing in modern, progressive training for Aeronauti
cal Engineers and Master Aviation Mechanics. Prepare 
now for your Aviation Career. BE READY! Opportuni

ties are great today and will be greater in 
tomorrow's Age of Flight. DISCHARGED 
VETERANS-Write us about Aviation Train
ing as provided under "G. L Bill of Rights." 

CAl~~., AERO 
TKHI.IICAII. IIIISTil'I'UJ'I'Go 

MAJOI C. C. MOSUll' , . IS . SINC I 1919 
F"ORM(RlY CURTISS \~!WRIGHT TlCHHIC Al IHSYITUI[ 

GRAND CENTRAL AIRPORT 
LENDALE 1, CALIFORNIA 

(LOS ANGlLtS COUNTY I 

Col-Aero Technical Institute, Grcar~d Central Airport, Glendo ... I, 
California . Send information ond illustrated catalogue 011 Aviation 
Training. FREE , , , without obligation , , , Oept. PS·S 

Home _ ___________ Birth Dote·- ---

Street·---- ------- ---------

Make b eaut iful artificial Marble s labs. Pou r f rom 
liq uid state. Glazed or un-glazed. T his Marble may 
be mot tled. veined, multi-colored or left in its 
origin a l snow-white state. T he color is actually a 
part of the Marble, does not fade or wear away. 
L iquid Marble is unsurpassed on kitchen or bath
room w alls. Easy to make and install. PLASTIC 
FLOORING. May b e made in any color or combin a
tion of colors. Gives a life t ime of w ear. Dustp roof, 
Soundpr oof. Verminproof. Resilient to the tread. 
Lay out solid from w all to wall or in pattern design 
of ,·arious shap ed blocks. FLEXIBLE MOLDS for p laster 
castin g. Make your own molds for few cents each. 
$1.00 in raw materials will make up to $25.00 worth 
o f finished goods. (Sen d no money.) We furnish 
names of buyers. W rite n ow for free information. 
and get in on busy season just starting. 
COMPO-TEX, Box 786-G, ST. LOUIS 1, MO. 

RAYE BURNS w 111 t each :you HOW to CREATE ORIGINAL s z 8 s 
CARTOONS at home tba t you may SELL! Course conta ins 
26 lessons and over 600 Illustrations. All f or Onh t .. 

S end name and addre .. for free detailo. 

RAVE BURNS SCHOOL. Dept. S, Box 3583, CLEVELAND, OHIO 

LEARN MACHINIST TRADE 
TOOL & DIE MAKING 

In complete ly equipped Shops . Also courses 
essential War and Post-War J obs. Learn on Shop work. Coedu· 

' cational. Special Counselor for G.l. Training, for Free Booklet . 
Allied School of Mechanical Trades, 1332 5 . Michigan, Chicago S, 111. 

ARMY GOODS & EQUIPMENT. BARGAINS! 
Jeep hats lOc; dungarees 95c; cups 15c: leggings 25c: mess kits 
35c; desert water bags 35c; cartridge belts 50c; field bags 95c; 
holsters soc; tool boxes $1; new haversack $1.95. Good condition. 
N. Y. SALVAGE CO_ 144 CHAMBERS ST., N. Y. 

co1tl~s 
,,.:;~~~ 

400Pages 
Electrical Circuits 

For Everyday Help 
On The .lobi 

Brand n ew ••• op to the minute. 
Contains o ver 6,000 e lectrical 
f acts-wir!;;3 diagrams- essen
t ial electri f ormulas - latest 
c ode rules, t ables, charts and 
wiringmethods. l nciudesl ndus-
trial E lect ronics data . It's & 
g old·mine of p ractical , down-to
earth helps a nd ideas to save 
you time and money, A book 
every Electrical Worker can use 
every day. Pocket size, 4~ by 
7 inches, flexible I ea therette 
c over to stand har d u s age_ 

R~';!~ring SEE IT FREE! 
Wiring Methods See this book FREE for 7 days at 
Motors my expens e. If you decide you don't 
Sw"tchi &Control want to keep it send i t b ack and 1 

• n~ you owe nothing, I f you keep the 
1Dum1nation boo~_you pay only $2.75 after 7 days • 
Industrial F REE examination. 

Electronics. Etc. ee ••IAL 
---~--- - ---·fR55'ft ,, 

H. c. LEWIS, President eotJPO I 
Coyne Electrical School. Dopt.•55-R7 1 
500 S. Paulina St.. Chleaco 12, Ill. 1 

I want to see the N ew Coyne Electricians Handbook. Send me a 
copy for 7 dar.s' FREE examination. ll after 7 dafs I do not wan t I 
the book I Will return it and owe you nothin~r. I I keep it I will I 
pey $2.76 within 7 days and tbe book is mine. 1 

I NAME-------------- - Aa'e--·-·--- ~ 
: ADD.RESS..----------·-------------------------~ 
I TOWN·---------------.ZOoe.....---. ..sTATE. _________ I. 
I D llli'OU prefer to pay~stman cash p rice shown above on delivery, I 

L 
check bere. Same JfREE examination&: money back guarantee, 

-------------------------·· 
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BOD par cEU.S 
utLAST5 

0 YES, IT'S TRUE I One VICTORY FJash-
Ugbt Battery will give a brighter light, and from 2 

to 3 times longer llfe than dry cells. When exhausted, 
may be recharged over night. One VICTORY Battery 
equals ln overall life about $80.00 worth of dry cells. A 
wartime necessity. Fits any flasbUght. Limited supply 
available tor clvlllan use without priority. 

THE AUTOMATIC ELECTRICAL DEVICES CO. 
324 East Third St., Dept. 94, Cincinnati 2, Ohio. 

MECHANICAL ENGINEERING 

PAYS I 
This Is the machine age. And back of every machine
every part-are the engineers who designed it, the trained 
mechanics who built it. No wonder there's high pay . •• 
many opportunities to advance ... for these Indispensable 
men. Be one of them! Don't stick in a rut! Let I.C.S. show 
you the way to success! These Schools, famous for more 
than 50 years, offer authoritative, practical Courses to 
meet the needs of almost any man In mechanical trades. 
Mechanical Engineering . • • Drafting • . , Mechanical 
Drawtmr • , • Shop Practice. Write today fo1· free booklet. 

laternatleaal Correspondeace Schools. 811 7620-L, Scraaten I, Pa. 

IN 90 DAYS 
A'l' BOll& 

socta.& auvancement. 
marks you for fall· 

so easy learn at In spare time. 
Ir you wlsb, send lOc for a penpoiJlt 

name beautifully written. 
SCHOOL OF PENMANSHIP 

Bi•~c., Kansas City, Mo., u.s.A. 

Money-Making Career Open 
to Men and Women, sa to so 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day gi'rlng scientific .Swedish Massage and Hydro-Therapy 
treatments. There it big demand from doctors, hospitals, sana
toriums and clubs. Graduates earn large full time incomes from 
these or in private practice in their own-offices. Others make good 

~~~~~~ro:m=h~oEme treatments gh·en in spare time. Learn this in
money-making profession in your own home, through our 

home study course. Same instructors as in our 
nationally known resident school. You can win 
independence and prepare for future security 
by qualifying for your Diploma. Course can 
be completed in S to 4 months. Many earn 
while they l earn. Begin your training at once. 

Anatomy Charts & Booklet FREE 
Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourseir to help meet 
growing demand for massage now and after the 
1nr. Send the coupon at once for complete deta ils, 
Anatomy Charts and 32· Page Il lustrated Booklet, 
FREE, postpaid. 

THE COLLEGE OF S WEDISH MA•S-SAG E --••--•
Dept, 570E, 100 East Ohio St .• Chicago II, Illinois 

Please send me FREE and postpaid. Anatomy Charts, 82-page 
Booklet and complete details on lioiUe Training. 

Name ......... ·--··--·~·-·········································- .............................. - ... ···-···········-·········· 

Address ................... ..................... -···. ··-·· .............. _ ... ·-....................................... -··· .••............. 

Clt)·--····-····-·······················-···-····---·-·-·····-·-···s tate.. ..•..••... - ........................ . 

eaH Be ecwUeJ. 
u.. 'lied Pocl.et 

ONLY 

.so 
POSTPAID 

ABSOLUTELY 
ACCURATE 

YET WEIGHS ONLY 5 OUNCES 

e Handles Totals up to $10,000,000.00. 

e Totals appear Instantly-as fast as you 
put the figures down. 

e Can be used to subtract, multiply and 
divide, as well as add. 

e Metal construction for years of service. 

Haven't you often wished for a handy little 
device like this ... that you could take with 
you ANYWHERE . . . on the road, in the 
office, at home or in the shop ? You can get 
one now ... Business man, student, house
wife everyone finds this handy guaranteed
accurate little machine useful ••• ORDER 
YOURS TODAY. 

SEND NO MONEY 
Just send name and address. Then pay postman $2.50 
plus postal charges on delivery. Or send $2 .50 with 
order and we pay all charges-savlnc you about SO 
cents at the new postal rates. 

LEE SPECIALTY CO., Dept. PS-1 0 
Box 3620, Mdse. Mart, Chicago 54, Ill. 

,-----·MAIL COUPON TODAY-----, 
I LEE SPECIALTY CO., Dept. PS-10, I 1 Box 3620, Md ... Mart, Chlcaco 54, 111. 1 
I 

Please send me one of your MIDGET ADDING MACHINES. I 
0 I am eneloainc ,2 .110 0 Send C.O.D. plua poatace 

I I I NAME......... .......... ..... .. ....... .. ........ ... . I 
I ADDRESS . ••••• •••••••••••••••••• I • ••• • • •• • • ••••••• I I 
I CITY & STATE .•. PiEASE .P.RIN.T ;.·LA.IPiLY... . . ..... .. .. . I 

~--------------------J 
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OPEN A REPAIR SHOP 
Prepare Now for a Permanent 

future, Independence and 
Security Operating 

A BUSINESS OF YOUR OWN! 
You won't have to worry about losing your job when 
the next depression comes if you have your own elec
trical appliance repair business. There is always a 
demand for repairmen. And it's a type of work that 
can 't be done by a machine. No machine will ever 
force you out of work. Our practical, easy to learn 
home training t eaches you how to repair washing ma
chines. vacuum cleaners, stoves, lamps, motors, irons, 
etc. , how to do house wiring, and tells you how to 
start your own business on little capital. 

Learn To Be A Service Mechanic 
On All Types of 

ELECTRICAL APPLIANCES 
Write today for FREE illustrated booklet which will 
explain in detail. No salesman will call on you. No 
obligation whatever. 
• _____ RUSH THIS COUPON TODAY! ____ _, 
I 

I PACIFIC TRAINING SCHOOL II 
1 4701 West Plco, Dept. AS-5, Los Angeles 6, I 
1 Dear Sirs: 

Please send me. without obligation, your FREE 1 
I illustrated booklet. I 
I ·Name ..... ....................................................................................... 1 I Add1·ess .. ... .......... ..... .. .................... .. ... ........ .......................... ..... 1 
I City ....... ......... ...... ..... ...... ......................... State............... ..... ...... 1 _____________________ .. 

BE YOUR OWN BOSS 
BIG OPPORTUNITIES A WAIT TRAINED MEN 

These new and tremendous industries are growing 
fast . Trained men are nee ded now. Be your own boss 
with your own business or get a better. bigger paying 
job. Unlimited opportunities await you in Air Condi
tioning. Home Freezers, Locker Plants. Industrial re
frigeration. etc. Learn in spare time at home and in 
resident schools. It 's fascinating, interesting and easy 
to learn. 

. . 

USE COUPON FOR FREE TRIAL 
LESSON AND FULL DETAILS 

To prove to you how fascinating-and how 
easy it is to l earn \ve send you the: first l es
son FREE! Commercial T•·nde,; Institute Is an 
approved school for those who qualify for 
training under the " GI" hill of rights. Vet
f:l'lms ask for special hull <'lin on GI training. 

Commercial Trades Institute , Dept. 5·6 
209 W. J ackson Blvd., Chicago 6 , 111. 
200 S. 20th St., Birmingham, Ala. 
Please send me your FRF.:E trial Jesson In Re
fl'igcratlon ancl Air C'on<lition!ng. I understand 
there Is no obl igation and there Is no cha~e 
for this Jesson now ot· later . r am interested In 
'] HOMF. STUDY 0 RESIDENT TRAINING 

~A:'\1E ......•............ . .. ..•• . ...•. • 

AOO ii:ESS ...... . ...•.• . .. .. .. . ..••. •.• 

C'JT'r .............•••••••• ~TATE .....•. . 

' 

• 

Get Quick Lasting Relief 
Wear Guaranteed Proved ARCH

HEELERS in any shoes for aching 
feet, metatarsal pains, burning cal
louses, corns, weak arches. Must 
p lease you or Your M oney Back. Made 
of selected l eather, specially shaped 
with soft cushions to gently lift bone 
joints, release nerve pressure, free 
blood circulation, align entire foot. 
Springy. Air cooled. Comfortable, 
even in tight fitting shoes. Users 
praise them. "I wouldn' t take $5 for 
m ine!" says one. P air only $1. 

Send No Money Send name, address and shoe size. Pay 
postman $ 1 plus C.O.D. charge. Or 

save C.O.D. by sending price with order. Money b ack if not 
pleased after 3 0 days. Send Today, 

ARCH HEELER CO., Dept.51-3,COUNCIL BLUFFS, IOWA 

S71!JoaTUNITYI 
_,I I' I 

There's no limit to the chemist 's chances for advancement 
• . • in salary . . . in importance. Experiments develop 
t nto giant new industries. Established industries rely on 
laboratories. I .C.s. training .. . practical ... thorough 
• . . opens this great field to you. Instruction papers 
specially written by noted chemical engineers, consulting 
chemists, metallurgists. And these big experts are EASY 
TO UNDERSTAND. Our editors have explained all technical 
tenns simply, clearly. Any person of ordinary intelligence 
can learn and make rapid progress. You have ambition. We 
have the training you need. Send now for free booklet! 
International Correspondence Schools, Box 7620-L, Scrantoa 9, Pa. 

Yon ean Jearn plain, rapid wrlttng or fancy ornamental wrlttng for 
social and business advancement, rlgbt ln your own home during 
spare time by my Simplified Method. Write for my free book, "Row 
to Become an Expert Penman.'* wbleh showse what others have ac.
compllshed by taking my Courses. Send JOe for one of my favorite 
Pen Points and your name with a beautiful flourished blrd written 
on a cmd. \\' rit<> today. 

T . M. TEVI S , BOX 2SR, CHI LLICOT-HE, MO. 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert Instruction 
-over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy paymenta. Send 
for FREEBOOK- "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 53-S, 646 N. Mlc.higanAve .. Chicago 11,111 . 

When Writing Advertisers Please 

Mention Popular Science Monthly 

GOOD JOBS • GOOD PAY • GOOD FUTURE 
Through spare time home study you can qual!fy for a 
s tarting job in elt·ctrical work and pre pare f o r b1gge r pay 
promotions . Or if ~ow emplo;Yed in this. field y o u can. ac· 
quire know-how which can wm you a bigge r, better JOb. 
It's not difficult to master principles of equipment u sed in 
generating, transmission and use of e lectricity. B egin now. 
Send name and address today fo r FREE information. --------------------1 AMERICAN SCHOOL, Dept . EE546, Drexel Ave. at 58th St., Chicago37 I 

I Name . ••••• • · · · • · · · · · · • • · · · · • • • • • · • • • · • • • • • • • ' ' • ' · • ~ 
I Street . . ....... · · · · · · · · · · · · · · · · · · · · · · · · · · • · · • • • • · • • I 
(LCity, Stntc ............. . . . .. .. . . ....... - ...... • .• • • • • I 
--------------------~ 
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No, we don't want 
"0132057745" ! But we're 
mighty anxious to lay our 
hands on that old musical 
• • Instrument you re not us-
ing. We'll pay the highest 
prices in America for any 
of the following band in
s truments regardless of 
style, age or make: 

• . -, . ; . ,,.,,,, .. · . ... . . ' . .... 
• • 

TRUMPET • CORNET • TROMBONE • ACCORDION 
ALTO OR TENOR SAXOPHONE • FRENCH HORN 
BOEHM SYSTEM CLARINET • MELLOPHONE 

Send us your instrument for appraisal. If our offer 
is acceptable to you, you' ll get spot cash plus ship
ping cost by return .mail. If not we return it and 
reimburse you for shipping expense. 

Suite 3406, 105 W. Adams St., Chicago 3, Ill. 

amous "RUTHBELLA" Diary 
r Sanslcchl. Intimate record or a you ng man's life. Private Library 
litton. hand-boun d . 7xll. price $5. Handy Pocket • 'VIctory' • Ed!· 
m. Price $1. Limited quantity. Send cash. check or M.O. A~rents 
d Dealers also a ccommodated . POETS CORNER PRESS, ( De pt. PS·S) 
19 Third St. Palis ades Pa rk, N • .J. 

HOW TO BECOME EX-fiU-.JITSU PERT, Keep Health, Have 
11n. Teaching 35 years. Send lOc for sample lesson. 
odern School Jiu-Jitsu, Dpt. AA, S W. 52 St., N.Y. 19 

CODE SPEED ~~~e~p!t~~! 
to be a Telegraph 

or Radio Oncrator. Thousands or men needed. Intcnsdy Interesting 
work-good pay, LParn at home or wherever you arc, Quickly, easily 
with the famous Candler Speed System. Book of particulars Free. 
CANDLER SYSTEM CO., De pt. 6·E, Box 928, Denve r 1 , Colo. U.S. A. 

DESIGN YOUR OWN 

'AIRPLANE FOR TOMORROW• . 
FOR PLEASURE OR . PROFIT! 

~t the jump on aviation enthusiasts who are already plan
ng the post war airplane. All t he data and information you 
,ed is ready for you in simplified in struction you 
n easily master in your spare time. Send for 
today. Get the step by step procedure for a 
'mplete design . Then design your own-which 
'uld easily be the sensation of post war flyin g. 

I Will Train You Until You Get 
a COOD PAY J·OB I- f"<flll«l.ll:IR. 
Plan now for a better job a nd more pay as 
America Changes over to peace-time production. 
Drafting Is the field - now b igger than ever be
fore. And countless thousands of drafts men an d 
d esigners m ust come first-before new produc
tion can begin . Get Into Drafting. Engineer 
Do be will train you at home in your spare time. 
You' ll get exper ience on actual work- the same 
kind of jobs you will do for the best paying 
firms. You will be trained until you are com
petent. experie-nced. and a r e actually holding a 
Position that will bring aclv:mct'ment aQcl pay 
ra ises as deserved. Write today f or details. 

WORKING TOOLS FURNISHED 
P ro fess ional instruments. draw ing 
table and other tools Included and 
sent \vhen yo u s ta rt. 

Engineer Dobe, Div. 25, Libertyville, Ill. 

PREVIOUS UPERIEMCE 
NOT NEEDED 

I train you through 
practical jobs and gl vc 
your experience as a 
refer ence to employ
ers when you becom~ 
competent. Lack of 
previous experience or 
higher education 
should not hold you 
back. Low cost-anrt 
monthly payments If 
desired. Write today 
for Illustrated book 
and all details. No 
salesman will call. 
Give yonr age to get 
reply. 

Send me the VItal Facts on Dmftlng and lndush·lal Desig ning. 
your FREE BOOK :mel advertised list of pos itions for Drafts
men and Dcs igncl·s. wanted. 

,. 
. . . 

Name .. .• .••••••••• ••• .•• • •• • ••••••.• •• •• . Age . . • ••• 

Address . • • •• •• • • • ••••• • ••• ~ • ••• •• • • ••• • •••••• • ••• • • 

HELP THE WAR EFFORT 
In times of \ Var E mergen cy; Fire H azards in
crease at a terrific rate. F ire is a destructiYe 
agent that aids the enemy. Play safe with FYR 
FYT ER EQUIPMENT. O pportunity for Sales
men. \ Vrite today for our Post War Sales Plan s. 

THE FYR-FYTER CO. 
Dayton 1, Ohio 

An origi na l four-place light plane w i th a 130 h .p . engi ne Is used as an 
example. All e ng in et!d n g c harts. fonnulas. tnhles anct rlata n e <:t>Shary to 
the design are furni~hed. Contains 48 sections- $5.00 monthly fo•· 1 ~ 
months. or !$50.00 complete. If not s atisfactory r eturn in 3 days :md 
money will he refunded. 

. COMPLETE ENGINEERING SCALE DRAWINGS 

OF THE AIRPLANE INCLUDED --------------------------------------------·· 
rman Aircraft Engineering Service. Div. 15,220 S. State St., Chicago 4 
1roll me in your Airplane Design Course . I enclose $5 .00 
r first m onth's material and will pay $ 5.00 monthly for 
L m onths if sa t isfied. 

Name ..••••••••••••••••..•........ . . . • . . . .•••• • •.••• 
Address ..•••••••••••••••..•••........•. •. . . .. • ...•.• 

City •••••••••••••••••••••••••••••••• •. ·s t ate .. .•••••.•. 
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PREPARE NOW FOR A BE I JER JOB 

MAKE Your own powerful, efficient astro
nomical teles<"ope. Perfect lenses and In• 
struc tlons. ;;ox $1.00. 1 nox $:! .50 . 200X 
$3.!iO. 400X $5.50. Ins tructions alone lOc. 

MAKE Your own efficient compound micro• 
scope. Lenses and instructions SOX $1.00. 
l OOX $1. 50. 200X $:!.00 . Instructions 
alone 1 Oc. 

"BIG B('rtha" te le photo camera easily 
made. Trifl ing cost. Obje<"ts miles away pho• 
tograph elose up. Ultra sharp pletures. Tele• 
photo l"ns and !nstnJctlons $:!.00. Instruc-
tions alone 1 Oc. 

CARL W. JAMER, MANORVILLE, N.Y. 

Make hundreds 
of Plaster Casts, quick. easy. 

Sell output to stores, novelty shops, etc. Enor
mous profits. No experience. Very little capi
tal n eeded. Start in basement. garage or work
shop. Complete. simple instructions a nyone 
can follow. Sta~:t now while merchants are 
begging for merchandise to sell. Rush. 
PLASTIC ARTS STUDIOS, R. 1. 5, oe,t. 38, Maacle, 11d. 

PRINTED STATIONERY 
200 SHEETS 100 ENVELOPES $l25 

53s"J7" 3%"16~" NITPAID 
ALL PRINTED, BLUE INK, 3 LINES, GOTHIC TYPE, BOND PAPER 
THE PRESS, DEPT. E, BOX 30, FARMINGTON, MISSOURI 

ILLUSTRATED COMIC 
BOOKLETS 

Th- kind men like! (veRt pocket 
11ize. I 25 assorted bookletR sent 
for $'1. S hipped prepaid in plain 
wrapper. No C.O.D. o rde ra. Send 
cas h or money orde r . No st amp 11. 
G R A Y K 0 , 0 e pt. 614 
Box 520, G. P. 0 ., New York I 

Begin now to tum spare time into 
money. Become a draftsman with op
portunities for advancement. Be read y 
to qualify for a good paying job as in
dustry turns to peacetime production. 

H you are now doing routine drafting work, prepare now 
for promotion to a better job in your field. Send name 
and address today for FREE information . 

PIN-UP GIRLS 
The kind men like ! !Pocket 
size.1 25 assorted PIN· UPS 
sent for $1. Shipped prepaid 
i n p l a in wr a p pe r . N o 
C.O. o:s. Send cash or money 
order. No stamps. 

--------------------I American Sch ool , Dep t . DD546, Drexe l Ave . at 58t h s t .. Chicago 3 7 I 
J Name ........................ .................. .... ...................... ............• J 
J Street.......... ..... ........ ...... .............. ......... .............................. I 
I City, State ................................. .. ................................... .... I _ ________ _ _ _ ______ _ _ _ J NUDKJ, Dept. 266 

Box 126, G. P. 0 ., New York 1 

46 

New Home Stucly Methocl Fits 
You For Bigger Pay in Aviation 

The a ireraft industry needs trained draftsmen and 
engineers NOW-and for the big TOMORROW in 
A ~iation. Ryan's new Home Study Method offering you RYAN Aeronautical Institute 
"du-ect-from-industry" training in Aeronautical Draft- 415 Lindbe rgh f ield, Son Diego 1, Calif. 
i~g and Engineering wiJJ prepare you during your spare 
t1me for a top-paying job and a future. It's a safe bet Please send m(', without any obligation on my part, your I 
that many of the pleasure and ~ommercial airplanes I FREE 24-page illus trated book, "N<>w Horiz.ona of Oppor- 1 
after the war wilJ be created by Ryan Trained Drafts- I tunity," and full information on R.A.I ., including cost of I 
men and Engineers. Course is easy to understand. No training and job opportunities. 

higher education or special experience necessary. I Nome Age I 
Pay a s you Jearn. Send coupon today f or FREE I I 

24-page book . . "New Horizons of Opportunity." I St.ree t I 
To save time, send coupon air mail. 

-------------------•...;c!!!---------_ _!•~ -----' • 
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Classified Ads only 35c ' pe r word pe r insertion, payable in advance. Mini
m um ad 10 w ords. White space $2 .00 p e r line . To b e include d in June 
issue co py sho uld be in our o ffice by May 1st . June issue on sale June 1st . 
POPULAR SCIENCE MONTHLY-351 FOURTH AVE.-NEW YORK CITY 10 

ADVE R TIS ING 
ADVERTISING Placed everywhere lowest 

rates. Reliable guidance on publications, 
expert assistance on ads without charge. 
Newspaper, magazine, maillng- list rate
book free. Chicago Advertising Agency. 
20-MP West Jackson, Chicago 4. 
BUILD your business with Word-Master 

letters and sales literature. Famous for 
results for 24 years. Economical, too. Con
sultation free. Erol R. Slater. 451 Mt. 
Carmel, Glendale 6, Calif. 
SALES-Letters by former Assistant Direc

tor of Correspondence at Sears, Roebuck 
& Co. Write fully, Director, 1832 Stan
wood Street. Phlladelphia 15. Pa. 
CONSULT experienced mail order soecialist 

for productive advertising service. Al
liance Agency, 9120B, Sunset Blvd.. Los 
Angeles 46. California. 
ADVERTISE: 24 words. 149 newspapers. 

$6.50. Lists Free. Advertising Bureau. 
4515-P Cottage Grove. Chicago 15. 
INCH Display advertisement fifty maga

zines, year $24. Wood's Popular Services. 
Atlantic City, N. J. 
50 WORDS 10,000 readers 3 months $3 .00. 

Renick, Holland. New York. 
20 WORDS 30 newspapers $2.00. Goodale. 

37 Gardner. Vallejo, California. 
A DVICE 

DRUNKENNESS Is a disease which re-
sponds to treatment . Medical skill plus 

human sympathy prove successful. with 
liquor and drug cases. 60 years expenence. 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight. Ill. 
START your post war planning now. _I 

train beginners at Home to start a bust
ness of their own. Send for bulletin 16 
yours free . Helgesen. Hillcrest Road. Pe.la
tine 11. Ill. 

AEUONAXTICAL I:SSTUUCTION 
PAN-AMERICAN Academy of Aeronautics, 

2300 W. Flagler, Miami 35, Florida. 
Teach Aircraft Drafting, Engines, Instru
ments. Radio Navigation better, cheaper. 
Approved Pre-Induction and Industrial 
Training Center for Men, Women. Florida's 
Finest Institution. 

AGENTS WANTED 
AMAZING year round greeting card cash 

getter. Sell foremost $1 .00 All Occasion 
assortment to friends. fellow workers, 
Church organizations. Latest vogue de
signs. Unsurpassed value. Costs you SOc up. 
9 fast selling boxes. Up to 100% profit. Ex
perience unnecessary. Special offer. Re
quest sample assortment on approval. ext ra 
money plan. Bluebird Studios, Dept. 17B, 
Fitchburg, Mass. 
100 GENUINE glossy photographs for only 

$2.00. Every one can cash in on stamp 
sized photographs. Any photo, snapshot or 
negative reproduced to stamp size, gummed 
and perforated. Write today for Free sam
ples. complete information and agents dis
count. Repeat orders assure you of steady 
Income without investment. Aristo, Plain
field. N. J. 
SPARE time agents wanted in your terri-

tory. Something new fast selling. highly 
profitable. Make up to $100 weekly In 
spare time selling Foto Portrait Tapestries 
with photograph of loved one etched right 
Into colorful cloth. Lifetime Memory ore
served. Foto Portrait Co., 1172 Ogden Ave., 
New York 52. N. Y. 

$1 STARTS you in business. Sell DeLuxe 
five fold ties. 100';(1 wool interlining. 

Costs you only $7 per dozen, you make $5 ' 
dozen. Send $1.00 for special introductory 
offer two five fold ties. Catalog complete 
line Free. Philip's Neckwear. 20 West j 
22nd St .. Dept. K-19, New York 10. 

MAGIC Races, At touch of lighted ciga-
rette. six horses are Off! Watch them 

Run I 55 Races in mailing carton. $1.00. 
Agents Commission. 40%, in dozen lots. 
Order direct from this ad, or send 10c for 
sample envelope (5 races) and complete de
tails. Pines. Box 32. Flushing 35. New York. 

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. 
LOOK Here! Wanted- Men and Women to 

start In business on our capital. Sell 
some 200 farm-home Products. Thousands 
our Dealer's now make quick sales, big 
profits. For particulars write Rawleigh Co., 
Department E 192 PFC, Freeport, Illinois. 
BIG Bargains for Big Profits, Men's used 

pants 25c, s ul ts $1.00. topcoats 7 Sc. 
overcoats $1.00, shoes 12~~c. Over 100 
sensational values. Experience unneces
sary. Free Wholesale Catalog. Superior, 
1250CA. Jefferson, Chicago 7. 
HELP People's Health. Very effect ive prep-

aration. Customer gets choice of "Free 
Vitamins" or "Free Health Book". You 
get $1.50 per order. No investment neces
sary. Floradex, 178 E. Long, Columbus 15, 
Ohio. 

EXCELLENT Sideline for Printing Sa les-
men. Decalcomania Name Plates in small 

quan t1 ties. Also. make money applying 
Initials on Automobiles. Free Samples. 
"Ralco". X-164. Boston (18). Mass. .-

WHOLESALE: Razor Blades. Laces. Excel-
lo, Texlde. Silvertex and others. Write 

for prices and information. National Sales 
Company, Dept, 114. 1319 Stone Street, 
Flint 4, Mich. 

MAGIC Races- At cigaret te touch six 
horses are off. Fast seller. Big profits. 

40 Races $1.00. Dime brings samples, 
wholesale prices. Barkley Co.. Dryden 5, 
Virginia. 

BIG profits taking subscriptions for all 
magazines. Agents' Confidential Catalog 

listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency. Flushing, New York. 
STEADY or part time employment for re-

liable men selling mineral mixtures to 
farmers and livestock feeders. Liberal com
missions. Lucas Mineral Co.. Castanea. 
Penna. 
LUMINOUS Paint (Shines in Dark) . Pro-

fitable Seller to millions of homes. stores, 
offices. and factories. Rush name for free 
sample to Lite-Saver, 97B, Saybrook, Con
necticut. 
BIG Profits! Start your own business sell-

ing key checks stamping outfits. Social 
Security plates. Leather Wallets. key cases. 
10 Kt. gold birthstone rings. General 
Products. llP N. Pearl, Albany, N. Y. 
HONOR Scrolls. (Garner). Buying pool. . 

1.000 llc. 100 17c. Inscribes 20c extra. 

AGENTS. Everyone wants beautiful 12 by 
16 Honor Scrolls of loved ones. Retail 

$1.00, Sample at wholesale 40c prepaid. 
Particulars. Condon, Box 157, Upper Dar
by, Pa. 
EVERYDAY Cards. Make $5.00 with every 

ten $1.00 assortments you sell. Also Vic
tory cards and Conversation Notes. Un
usual demand. Send for samples today. 
Howard P. Ellis, Dept. PS, Pitman, N. J. 
FREE Water and our concentrates makes 

flavors, lotions, shampoos. 72 products. 
labels, bottles furnished. Qualco. F -20030 
Russell, Detroit. 
MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits ! 
Sample free. Uco. 5007 Irving Park. 
Chicago. 
LICK After-war layoffs: Start own busi

ness: · home. office. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co .. 214A Grand St .. New York. 
AGENT8-coln money with radiant Won

derlette colored paintings of loved ones. 
Commission advanced. We deliver, collect. 
Kondon, Box 157. Upper Darby, Pa. 
·'DANDY Cigarette Roller", Constructed 

of mostly all metal. Several packages of 
choice papers included. $1.00. John Rack
sowa, 44 Erwin Place, New Britain . Conn. 
SALESMEN, distributors. make big money 

selling our mfr's products to stores. 
Write for samples. Evans. 6362 Hollywood 
Blvd ., Hollywood 28, Calif. 
POWERFUL Mile Stretcher! Increases 

mileage! Increases power1 Increase your 
Bank-Account! 400% Profits. Thermo
power, Peoria 4, Illinois. 
DISTRIBUTORSHIPS open. Nationally ad

vertised automotl ve line. Top quality. 
Protected territory. Glisten Company. Hills
dale. Michigan. 
GOLD Lacquered window sign letters. New 

styles·. Absolutely beautiful. Free samples 
-catalogue. Atlas. 7941 Halsted. Chicago 20. 
PHOTOS 3-25c. Adults assortment soc. 

Haller Mail address Service. 436 N. Y. 
Ave., Brooklyn 25, N. Y. 
200 MONEY Making Ideas, Plans, Formu

las. Schemes. Exposes. Formico Co .• 314 
Kiefaber, Dayton. Ohio. 
MAKE Money-Big Demand. Outfit 50 

cents. Renew old typewriter ribbons. 
W. F . Lee, P .O. Box 4515. Atlanta. Ga. 
BIG Money selling Negro calendars and 

fans. Commercial Ad Inc .• 464 W. 153 
St., New York 31. N. Y. 
PROSPECTS, Every car owner. Sells for 

$1.50. costs you 39c. Quarter brings sam
ple, prices. Barkley Co.. Dryden 33, Va. 
ONE Man can kill 300 trees or sprouts a 

day. BoKo. Jonestown. Miss. Enough for 
3 quarts $1.00. 

Al\IERICAN P OLICE J I U JITSU 
DEFEAT a boxer. Secret ju-Jitsu defense. 

Complete instructions. 10c Dr. Malcolm 
Smith, 1104 Union Ave.. Montreal 3. 
Canada. 

ANTIQ'VES, R EUCS 
I N DIAN GOODS 

345 ANTIQUE Flrerarms, Swords, car
tridges. 4,000 Bargains, Indian relics, 

Fossils. Minerals. Coins. R ifles. Catalog 
10c. Many photographs. Helke. Wenona. 

Use our coupon plan. Sample Inscribed and 
coupons 35c. W. Horace Ream, Johnstown, 
Pa. , Illinois. 

CopynglltL'd material 



• 
I, 

'PO PilLAR SCIENCE (!) 1i'PfJ1l TIINITIE$ 
ANTIQUE firearms, swords . daggers, pow

derhorns, Indian tomahawks, moocosins, 
baskets. lists !ree. Nagy, 8-K S. 18rb, 
Philadelphia 3, Pa. 
SWORDS. rapiers. daggers. pistols. armor; 

illustrated catalog. 25c. Robert Abels. 
8601,2 Lexington Ave .. N. Y. 
INDIAN relics. Coins, Minerals, glassware. 

Catalog 5c. Slstershop, Northbranch, 
Kansas. 

AUCH SUPPORTS 
BIG Profits manufacture custom made 

arch supports. Particulars. Julis Corssen, 
2638 Geyer, St. Louis 4, Missouri. 

AUTHORS SERVICE 
WRITERs-Your work should be pub

lished? We will aid you! Send for cir
cular! U.S. Literary Agency, Dept. ".R", 
136 Liberty St., N. Y .C. 6. 

A UTOJUOBILES 
FLOYD CJymer's Historical Motor Scrap-

book. This humorous. educational. his
torical Scrapbook mustrates, describes 
hundreds antiQue and early automobiles, 
motorcycles. Reo, Oldsmobile. Hupmobile. 
Metz, Orient, Knox, Winton. Cart er, Max
well, E-M-F. 2-cylinder Ford and Buick. 
Air-Cooled Chevrolet, Stanley, White. oth
er s teamers, electrics. Unusual and steam 
motorcycles. This is the Scrapbook Time 
Magazine said is a "Must." Editions one 
and two now available but entirelY differ
en t books. Postpaid $1.50 each, DeLuxe 
edition $2.50. We mail overseas any time 
without request and pay postage. Delivery 
guaranteed. Clymer. 2125 W. Pico. Los An
geles 6. Cali!. 
POWER and Speed! World's most famous 

motor book. 110 large pages. 200 illus
trations racing automobiles. motorcycles, 
airplanes. World 's speed record chart. ar
ticles by world famous speed kings ·Cobb, 
Eyston. Campbell, Bonneville record de
ta!ls, photos British racers. Describes 
cams. compression, valves, s uperchargers. 
International racing teams. German Auto
Union. Italian . F rench. British racer spec
ifications. drawings. $2.50 postpaid. Cly
mer. 2125 W. Pico. Los Angeles 6. Calif. 
STEAM Automobiles! Send 25c for litera-

ture listing names 90 d ifferent makes 
Steamers once manufactured. Illustra
tions. descriptions. specifications. Stanley. 
White, Doble, Lane. Ross Steamers. boil
ers, engine.s also photos famous White 
Racer " Whistling B1lly" and World's rec
ord holder Stanley Racer. Interesting, ed
ucational, ancient steamer history, No cars 
for sale. Clymer, 2125 W. Pico, Los An
geles 6. Calif. 
MODERN S team Car, 160 pages, 100 illus-

trations. Interesting, practical book on 
steall\ automobiles. Complete information 
early and latest makes, models. U. S .• for
eign makes described. Boilers, generators, 
engines, valves illustrated. described. Ar
t icle by S tanley, early s team advertise
ments. How to drive and care for steam 
automobiles. Unusual. informa.tive book. 
Postpaid $2.00. DeLuxe cloth bound $3.00. 
Clymer, 2125 W. Pico. Los Angeles 6, Calif. 
AB JENKINS. World's Greatest Endurance 

Driver. New Book " Salt of the Earth" 
describes his wor ld's record events and 
historical Bonneville. Utah salt fiats . Fine 
illustrations, famous drivers. racers. Speci
fications Jenkins' famous monster Mormon 
Meteor. Postpaid $1.50. DeLuxe cloth 
bound edi tion $2.50. Clymer, 2125 W. 
Pico, Los Angeles 6. Calif. 
HORSELESS Age 1895 issue reprin t Ameri-

• 

UNIVERSITIES and Oil Corporation tests 
prove Whirlgas Turbinator, $3, Increases 

mileage and horsepower. Users report sav
ings high as 40%. Wrench installs 15 min
u tes. Give auto make, year. John Hanley, 
5719 Loraine. Detroit 8, Mich. 
FAMOUS Motor ists. automobile racing 

book by world's record breaker Sir Mal
colm Campbell. 42 beautiful photographs, 
famous card, drivers. 208 pages. Postpaid 
$2.00. Clymer. 2125 W. Pico, Los Angeles -
6, Ca11f. 
GARAGE Doors, all types, cont rolled from 

dashboard pushbutton. Simple, depend
able. Materials inexpensive, obtainable 
everywhere. Complete "Build Yourself" 
plans $1.00 refundable. Free part iculars. 
Kaytor Laboratories. Lynwood, California. 
WHY burn gasoline. when 100 octane fuel 

is available at half that. Folio of plans. 
diagrams and instructions $1.00. Crescent 
Engineering, Box 251. South Pasadena. 
California 
MOTOR Books. Most complete automo-

bile, motorcycle select ion in America. 
Historical. technical. racing. Send dime 
for book catalog. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 
AUTOMOBILE Racing photo Album. 110 · 

exciting photographs record cars, driv
ers. crashes. Famous tracks illustrated. 
Postpaid $1.50. Clymer, 2125 W. Pico, Los 
Angeles 6, Calif. 
CUSTOMIZE you1· automobile. Illust rated 

new restyling ideas. instructions. spe
cific model changes by simple methods. $1. 
Speedwheel. Box 723-C. Arcadia, California. 
INTERESTING. Educationa.J, illustrated 

English "Motor" magazine on foreign 
automobiles. SOc postpaid. Clymer. 2125 
W . Pico. Los Angeles 6, Calif. 
1945 IGNITION Supercharger $3.50 fast 

starting, mileage, pep. EO Mfg. Co., 
355B E. 149 S t .• N. Y. 55. 
SEE Our advertisements under Motorcy

cles Classification. Clymer, 2125 W. Pico, 
Los Angeles 6. Calif. 
ADJUST Your own valves, new simplified 

method $1 postpaid-Box 265A, Delmar, 
N. Y . 

At;TO SUPPUES & EQt:lP:\lE~T 
AMAZING new Moto-Vator inJects water-

vapor into motor just like newest fighter 
planes. Burns 15% water; saves 20% to 
30% gas: Prevents Carbon; Increases pow
er! Eliminates carbon and valve jobs. Not 
a gadget. Sensational performance keeps 
motor like new. Wonderful postwar possi
bilities. No in vestment . ... One low price 
includes license to insta 11 Moto-Vator in 
your looality . Send lOc for booklet giving 
complete details. Dept. S. SX Laboratories. 
P.O. Box 37, Middle Village, Long Island, 
New York. 
ATTENTION: Run your car on (natural or 

artificial gas. Without alterations to 
carburetor or gasoline system. Build super
charged turbulance plate for more mileage . 
Make time shutoff control for electric aP
pliances. Easy to install windshield de
froster. Cut a five point star with one cut 

' useful for stencil. Five above plans $1.50. 
More detailed information free . Harpers 
Machine Shop, 218 22nd St., Dunbar. W.Va. 
WE Carry Moto-Scoot Parts for Lauson, 

and Briggs & Stratton motors. Write 
for folder on new Amsco Cent rifugal 
Clutch Tires, Tubes, 3 :50x6 and 4 :OOx7 

' Available. Special on 3 :50x6 Drop Center 
Wheel. 5" Hub. equipped with Tire and 
Tube and Timken Bearings to fit 7/ 16" 
Axle. Price: $10.50. American Moto-Scoot 
Co .• 1319 W. Carroll Ave .• Chicago 7. Ill., 
Dept. PW. 

ca's first automobile publication. 76 il
lustrations gasoline, kerosene. elect ric. 
steam and spring engines. Lists entries. 
map America's first Automobile race. See 
balloon tires used fifty years ago. Histori
cal, authentic, educational. amusing. Post- : 
paid $2.00. Clymer, 2125 W. P ico, Los ' 
Angeles 6. Calif. . 
MOTOR Histor:v of America. World 's won - i 

UNLOCKEEZ is a Patent Pending device, 
easy to use, that instantly opens any 

Auto Look (push button) or money re
funded. Greatest time and money saving 
idea of the age. Attention Locksmiths! 
Oaragemen! Used Car and Parking Lot At
tendants! Car Owners! $2.00 cash, check der book automotive history. 416 pages 

with supplement by Floyd Clymer. 150 
illustrations. All early automobiles. List 
over 1500 one time automobile manufac
turers in America. Postpaid $3.00. DeLuxe 
cloth bound $4.00. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 
AUTOMOBILE Racing Book. F ifth Edition 

- Revised. Tells how- to build dirt track 
bodies, frames, engines. Records. super
chargers, rules. formula. plans. stook con
versions, roadster racing, fast Fords. $1.00 
postpaid; $1.15 C.O.D. Ra:v Kuns. Depart
ment 274. Madisonville. Cincinnati, Ohio. 

or M.O. Unlockeez Lock Device Co .. P .0 . 
Box 7218. S tation 0, Los Angeles 37. Calif. 
SEAT COVERS !or your car. at low prices. 

Protect, beautify interior with attractive 
California Custom Made Seat Covers, tai-

' Jored to fit Any car. Easy to ins tall. As
sorted colors. Money Back Guarantee. 
Prompt delivery. Supply limited. Write To 
day for F ree Catalog. Kalifomia Kovers, 
529-A So. Brand Blvd., Glendale. California. 
INVENTION Uses kerosene to run motors. 

Circular on plans. Rush name. Houston 
Maupin. Tipp City 37, Ohio. 

FUEL Pumps-New Genuine A.C. airplane 
fuel pumps, adaptable to aut.omobiles by 

changing rocker arm. Retail at $7 .60, our 
price $4.95 each, plus 45c mailing charges. 
dozen lot price $42.00, F.O.B. Philadelphia. 
Send check or money order, Nico Supply 
Co .• 540 N. 17th St., Philadelphia 30. Pa. 
R AND R Mfg. Co., Box 546, Marine Divi-

sion, Anderson, Indiana. Speed and 
Power Equipment Hicompression cylinder 
heads Dual intake Manifo::: Camshafts 
Pistons Ignite Flywheels for V -eight and 
Model A Fords. Air Pumos Ouages Tachom
eters Autooulses. Special Literature Sl.OO. 
CONVERT your auto, tractor or marine en-

gine to burn diesel or stove oil. Proven 
factory method. Different and better. Costs 
nothing to investigate. Write for free cir
cular No. 3. Harrington Co. 222-224 S. W. 
Stark St .. Portland 4. Oregon. 
GUARANTEED Gasoline substitute. Costs 

Joe gallon. Simply mix unrationed liquids , 
obtamable anywhere. Use in tractors, gaso
line engines, dry cleaners, etc. Formula 
$1.00. B. Pring, 34 Sidney S t., Toronto. 
Canada. 
'HRED of gas rationing. engine knock and 

ping? Then get the facts about butane. 
not rationed, superb performance, more 
mileage, half price. Complete details one 
dollar. Alberts, Dept. 9, Box 492, Alham
bra, Calif. 
HAVING Car Trouble? Used, guaranteed 

auto. truck parts save money. Trans· 
mission speciallsts. Describe needs; imme
diate reply. Victory, 2439-',~ Gunnison, 
Chicago 25. 
DUAL Mumers, Ford V-8. Mercury. Pleas-

Ing tone, steel packed. Reduces back 
pressure. increases power. Complete. E-Z 
install. DeLuxe $20.00. Give car model. 
Clymer, 2125 W. Pico. Los Angeles 6, Calif. 
OASADAPTER replaces air cleaner and 

operates car on bottle gas. Easy to build. 
No interference with ordinary gasoline op
eration. Detailed instruction $1.00. Gas
adapter, P . 0 . Box 214, Fond du Lac. Wis. 
OIL Pumoing Motor-brought back to nor-

mal without ring job. Prolong Life of 
motor. Use car immediately. Information 
$5.00. Joe Mullner, Box 3102, St. Paul, 
Minn. 
MORE Miles and Power or Money Back. 

Send $1.00 Treat 60 gallons Gasoline. 
Not a. pill. Hyootlube, Box 46, Long Island 
City, N. Y. 
1.000 MOTORISTS needed to make gas sav-

ing test. Up to 30% savings. For trial 
test offer write Vacu-matic Carburetor Co. 
7617-1212 W. State S t reet. Wauwatosa. Wis. 
FUEL Oil conversions. For automotive, ma-

rine engines. Write for free literature. 
Houston & Logan, 2112 Addison. Berkeley 
4, Calif. 
YELCUB Thermo Expansion Diesel Con-

version burns fuel oil straight, 25-50' fi 
mileage increase. Easy Installation $39.50. 
Agents wanted. Buckley Co .• Taunton. Mass. 
SEE Our advertisements under Motorcy-

cles Classification. Clymer. 2125 W. 
P ico, Los Angeles 6. Calif. 
TRIEs-Grade 3-6.00-16 $6.65. P assenger 

Car Reliners $2.50. Discount to deaJers. 
Allied Rubber Co .. East St. Louis, IlL 
OASLESS Gas: quickly. easily. compound. 

Formula 25c. Duffy, T47. Covington. Ky. 
A t;TO TRAILERS 

BUILD your own Traller I Save Money ! 
Have every feature you want! Plans for 

House. Sport. Camp a nd Utility trailers. 
Catalog describing 9 models lOc. Jim 
Dandy, Box 125-B, Wausau, Wisconsin. 

AVIATION 
N-B LOW Wing Monoplane $150 com-

plete; llghtplane motors as low as $45 
complete with propeller. Send 25c for new 
Spring War-Bargain catalogue· just out 
listing hundreds of bargains in airplanes. 
motors. crackups, salvage, surplus. located 
everywhere. some probably near you. (35c 
by first class mail). Used Aircraft Direc-
tory, Athens, Ohio. • 
TAYLORCRAFT $350, Aeronca $175, Cub 

$500 (Just overhauled). New catalog, over 
350 a ircraft bargains. 25c. Special section 
lists used engines, parts, parachutes. etc. 
National. Box CS-1682, Toledo, Ohio. 
PROPELLERS - quali ty service, fit any 

motor-all sizes-special 3 blade Airliner 
for boats, sleds. hydrators. Lists free. Ford 
aircool conversion d iagrams 50c. Standard 
Aerocraft, Ft. Worth, Texas. 
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SCIENCE O'PP01lTVNITIES 

t!on 

Experiments. 
~u~LLs, bicycles, model helicop

plans. Rush na.me. 
Ohio 

Issues. hundreds airplane 
Airport gossip, surplus. Avia

tiser, 8242 Travelair, Houston, 

Used. Bargains at give-a-way 
to fly. Complete dlrec

mailing. Aero-Traders, 
• Mass. 
BABY CHICKS 

CHICKS: Heavy Red cockerels. $8.50 per 
100l Leghorns, $2.45. Pure breeds. cross

breeds. Sexed non-sexed. Write for folder. 
prices. An:stutz Hatcheries. Box 44. Orr
ville. : Ohio. 

RA \I'TERIES. GE.!\"'ERATORS. ET{'. 
EDISPN Batteries: Power. Light. Five year 

guaa-antees. Fifteen year life. Complete 
Jightipg equipment. Free literature. See
Jay Q;omoany, 321 Yonkers Avenue. Yon
kers. !New York. 

LUE PRINTS AND PLANS 
REC 'RD Player; Plays thru your radio; 

Simple and easy to make. Detailed plans 
and ~Pstructions only $1.00. Jay-M Sales 
Company, P .O. Box 97. West Haven 16. 
Conn 
TAILPRED Homes. the modern plan-book. 

Ad 1under heading Miscellaneous. 

BOATS. Ot;TBOARD J\IOTORS, E'l'C. 
JET'IilsoN Tanks-from airplanes 10 ft. 

long, 30 inches diameter art center, 
weighlt 90 lbs., 3 compartments with out
lets. term-plate steel construction. shaped 
like q._ cigar. Can be used as an auxiliary 
tank ~n homes. boats or trucks. Also use
able as floats or pontoons and can be made 
into 8. small boat . Only 50 available for 
sale, ~69.50 each. plus $7.85 for crating and 
shiPPing. Send certified check or money 
order J Nico Supply Co.. 540 N. 17th st .• 
PhiJal 30, Pa. 
SAILKITS 101) Square Feet $6.95, Canvas. 

Canvas Cement. Airplane Dope. Marine 
Equipf.!ent. Paints. Carbide Lamps. Car
bide. 0rmy Cot Covers. Zippers. Canoe 
Equip~nent. Sleeping Bags, Puptents. etc. 
Catal9gue. Alan-Clarke. 100 Chambers. 
New York City 7. 
FULL! size, cut to shape boat patterns. 

blu rints. 7~2-38 teet. Illustrated 
"Bull a Boat" catalog, tOe (coin) . " How 
to B ld Boats" book, Sl.OO. Cleveland 
Boat lueprint Co., Station A-77. Cleve
land. Ohio. 
MARINE Power- Easily convert any Ford 

mo*'r (domestic and foreign) with Osco 
partsJ and kits. Complete catalog 25c 
( coinl . Osco Motors Corp., 2020 E. Orleans 
St., ~iladelphia, Pa. 
PNEqMATIC life preservers used by Navy. 

Re~alrable $1.00 each plus postage. An
dler. ~0 Dorrance St .• Charlestown, Mass. 
PLAS!I'IC Sailboat built at home for $14.00. 

lnsll:!uct!ons and drawings $1.50 postpaid. 
Box 2,~5 B. Delmar. N. Y. 
MAK!f 16 ' Rowboat. Blueprint. JOe. Wee
Sh~ You. Box 51, Detroit, Michigan. 

'$ODY-Rrii.DI"XG COUUSES 
BAR-~ELLS. Dumbbells. Exercise equip

ment. Courses, Special oO'ers! Free book
let. ~ood Barbell Co.. 3261-PS Watson, 
St. Lquis 9. Missouri. 
LEA ' Hand balancing quickly. Fun ! 

Bui ds muscles. Write today. Power. 923 
w. Vjne. Kalamazoo, Michigan. 

l BOOKS. PERIODICAl.S 
25 HOLLYWOOD'S Best Postcards- 25c. 

25 Jileautitul homes of movie stars-25c. 
25 F aJmous California Scenic views-25c. 
25 Gqrgeous colorful glamour girls-25c. 
"Secr()graf"-5ystem of 15625 codes-25c. 
All filve-$1.00. " Postopuzl" game free ! 
PostPres. B<>x 3150, Hollywood. 
THRilLING Girl Photos, actual photo-

graphs of tantalizing and unusual poses 
by ar~ models and other gorgeous beauties. 
Send Jl.OO Cno c.O.D. or stamps) for a set 
now. r(Adults Only). Dream Photos. Dept. 
PS-1. !Box 521, General Post Oftice. Brook
lyn, ,. Y. 

100,000 POST-WAR Jobs abroad-south 
America, China, India, Burma. Japan, 

Russia, Malaya. How and where to apply 
now. Post-war U.S. participation in world 
reconstruction and trade demands thou
sands ot American-trained mechanics. 
salesmen. technicians. engineers. foremen, 
laborers and business representatives
every trade needed. Our 15,000-word copy. 
righted forecast-compiled from business, 
profe.$sional and government sources-lists 
over 200 big U.S. firms with foreign Inter
ests. gl ves job lnformation. salary brack
ets. contract tips, application letters. pass
port information. climatic conditions. etc. 
- vital facts for your immediate applica
ton, $1.00. Return for refund in 7 days If 
not satlstled. Pacific Indust rial Research 
Bureau, 202-D Studio Building, Portland 
5 Oregon. 
HYPNOTIZE Anyone! Step by step the 

secrets of hypnotism are revealed to you 
so you can hypnotize people easily. Think 
what this can mean to you. 264 pages of 
clearly written, practical instruction. No 
detail overlooked. Start mastering other 
people right away I Send for "Practical 
Lessons in Hypnotism"! by Dr. William 
Cook. Only $2.00. Ball Square Company. 
Dept. 550, 697 Broadway, Somerville 44, 
Mass. 
BOOKs-for Architects, Artists, Crafts-

men. Oil Painting for the Beginner. 
$6.00. Pencil Drawing. $3.50. How to create 
cartoons. $3.50. Archi tectural Drawing 
$4.00. The Classical Figure. $3.00. Art 
Metal-work. $3.00. Home Craftsmanship. 
$2.50. Whittling and Woodcarving. $3.75. 
Money back guarantee. Free catalog. Art,. 
craft, Box 6827. Baltimore 4. Maryland. 

MAGAZINES-Business. Vacational. Diver-
sion. Profit by keeping posted on con

ditions. developments and opportunities In 
your line through magazines devoted to it . 
Choose cuHent single copies you need 
from our list covering more than 200 fields. 
Write now for free price-list. Commercial 
Engraving Publishing Co .• 34S N. Ritter, 
Indianapolis 1. Ind. 
ASTOUNDING Ceccult Books. Guilding 

Light to Power, Master Candle Burning, 
Forbidden knowledge $1.00 each. Hypno
tism practical lessons $1.50. Yogi Philoso
phy Health, fourteen lessons Yogi Phi
losophy, Hindu Astrology $2.00 each. 
Reincarnation and Karma $2.50. Interest
ing lists lOc. Ceccult Book Shop, 442 N. 
Clark St., Chicago 7, Ill. 
THIS IS IT!! Photos-posed by artists mod-

els and show girls. In unusual tantaliz
ing poses. These breath-taking photos are 
finest qu:.lity glossy prints. which give 
each photo sparkling lifelike appearance. 
Send $1. and receive 24 luscious pocket 
size photos postpaid. Irving Klaw. 212 E. 
14 St .• Dept. E , New York City 3. 
ALL Books, technical, chemistry, physics, 

homecraft. outdoor, watchmaking. lan
guages. business. sports, farming, garden
ing, music. photography, occultism, astrol
ogy. etc .. also those not obtainable at your 
local bookstore. Free literature. specify 
subjects. Modern Technical Book Co., Dept . 
MS. 55 W. 42nd St .• New York 18. 
PIN-UP Dream Girls-for adults only, un-

retouched, actual glossy photographs 4x5. 
12 Luscious Beauties in each set, $1.00 
postpaid. 20 Exciting Sets Avallable. Free 
Catalog full of Daring Pictures with order. 
DeLuxe Photo Service, Box 953. Dept. Dl. 
Church St. Annex, N. Y. 8, N. Y. 

4 BEAUTIFUL Pin-ups (Approximately 
8xlO). Photographed by one of America's 

foremost photographers only 25c! The 
Archer Company. Dept. 8. 93 Federal 
Street. Boston 10. Mass. 

GORGEOUS Photos in breath-taking poses, 
20 different positions of real beautiful 

models. All on 8 x 10 glossy paper for 
adults only $1.00, no stamp. No C.O.D. 
or checks. New and snappy poses every 
month. E. V. Lin, 19 W. 27th St .• New 
York. 
15 SCENES of Life in the South Seas. Has 

11 Actual 3 1,2x5 close-up photos of Native 
Girls attired only in grass skirts. Taken In 
the Wilds of New Guinea by a "Seabee" 
now serving there. $1.00 postpaid. Mrs. 
Beatrice Bachand, 7 Potter Pl., Dept. 20, 
North Adams. Mass. 
ART Picture.s-pin-ups- comic cards. State 

age. Novelty Studios, 301B Eldred, Bat
tle Creek 21, Michigan. 

GO~GEOUS glamourous girls! Master-
Pleces of pin-up art in enchanting poses 

by lovely models. The kind you like. Actual 
clear ~lossy photographs. All different. 
Bargain assortment. 12 4Hx5~'s $1. Eugene 
Baker. Box 2B, Merchantv1lle. N. J. 

THE New American Encyclopedia is a 
complete Liberal Education in one Splen

did Volume. 1,496 pages. SubJects on any
thing imaginable. Postpaid.. $2.25. John 
Rackso\Va, 44 Erwin Place, New Britain, 
Conn. 
RADIO Book Catalog. Out soon, new com-

plete catalog of radio books and manuals 
for beginners and experienced radio men. 
Write for your free copy of Catalog 4. 
Radionic Equipment Co.. Dept. PS-5, 170 
Nassau St .• New York 7. N. Y. 
EDUCATIONAL Books sold cheaply or rented 

tor small fee. Books bought. Money back 
I{Uarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain. Pisgah, 
Alabama. 
MAGAZINES {back dated)-foreign, do-

mestic, ans, Books, booklets, subscr)p- · 
tions, pin-ups, etc. Catalog lOc. (re
funded). Cicerone's, 863 First Ave .• New 
York 17. New York. 
MOTOR Books. Most complete automo-

bile, motorcycle selection In America. 
Historical, technical. racing. Send dime for 
book catalog. Clymer, 2125 W. P ico. Los 
Angeles 6. Calif. 
MODERN Steam Car $2.00. Floyd Cly-

mer's Historical Motor Scrapbooks $1.50 
postpaid. See our advertisements under 
Automobiles and Motorcycles. Clymer, 
2125 W. Pico. Los Angeles 6. Calif. 
PIN-UPS, Gorgeous Girls! Fascinating 

Candid poses for adults. Real Photo
graphs. 24 different 50c. 70 different $1.00. 
Drake, 100 W. 43rd St., Dept. P7, New 
York 17. N. Y. 
MASTER Your Resources. Conserve in-

come and increase cash supply. Litera
ture free. Valuable Book $1.00 postpaid. 
Davison, 62 Washington St., East Orange, 
New Jersey. 
ART Calendar "Lady Beautiful" Gorgeous, 

fascinating, in over 10 colors 12"x16" 
$1.00 postpaid. No C.O.D.'s. Money Back 
guaranteed. "Dandee". 320~~ W. Second 
St. , Los Angeles 12, California. 
BOOKS, (out-of-print. new. used) quickly 

supplied, many 35c bargains. Catalogue. 
Mid-West Book Service. 18870 Marx Ave .. 
Detroit 3, Michigan. 
NEW 1945 "Classified Swap Directory.'' 

List 1500 swaos. 44 pages $1.0G-Mar
tln ' s. Box 2414. Desk 77. Bridgeport 8. 
Conn. 
AMERICA'S Leading Livestock Journal. 

Send $1.00 year 's Subscription. Three 
years for $2.00. Breeder's Gazette, Box 
PS2, Spencer. Ind. 
SAVE money by writing tor our lists or 

special cut-rate books. many at less than 
50 ~'ll of original price. Pines, Box 32, Flush
ing, New York. 
ART Pictures, Glamour Girls. Comic Cards. 

Books. Booklets; Assortment $1.00. List. 
with order. Frank Cardone, Box 6818-S, 
Pittsburgh. Pa. 
SLEEPLESSNESS unnecessary-overcome 

noises with Sleep-Rite earstoppers. Set 
10c. Raymond Dow, 17g Park Row, New 
York 7. 
PIN-UP eyefuls! Gorgeous girls In thrilling 

poses. Full length. 65 different $1. 200 
different $3. Samples 25c. Eugene Baker. 
Box 2BB. Merchantville. N. J. 
PIN-UPS, Gorgeous girls. full color. 

Sample 8x10 and 3~2X5 1,2 lOc. Ball 
Square Company. Dept. lB. 697 Broadway, 
Somerville 44, Mass. 
SELF-instruction Books for Authorship. 

World's largest collection. List free. Hu
manity Press. 220 W. 42nd St., New York 
18. New York. 
MODERN Shellcraft: Sea Shells. For pleas

ure profit or hobby. Both books $1.00. 
Temple. Box 533 Station A, St. Petersburg, 
Fla. 
GORGEOUS Gir ls. Fascinating poses for 

adults. Real photographs. 15 assorted 
25c. No stamps, Hirsch, 119 W. 33 St., New 
York 1. N. Y. 
ARTISTIC Gir l pictures. Real models. 40 

photos for $1.00 postpaid. All different. 
postcard size. C. A. Scott. P.O. Box 342, 
Covington. Kentucky. 
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60 PRIZE Winning Photographs-Bro.. 
chures with complete Data on How They 

were made . soc. Wolfe, 2786-S Jerome, 
Bronx 58. N. Y. 
CARTOON Booklets l Generous sample as-

sortment, our line of sensational, vividly 
illustrated Cartoon Comic Booklets. $1.00. 
Postpaid. Taytko, Box 187, Hart. Mich. 
HELPFUL practical books for business. 

trade or hobby. Special list on any sub
ject free. Helpful Book League. 15 E. 40th 
St .• New York City 16. 
CHINESE Physicians' Secrets, $1.00. Il-

lustration, health secrets, peculiar cus
tom, ancient history. Garding Lui, Box 
6227. Metro S tation. Los Angeles, Calif. 
SILK stocking photos " Greenwich Village 

Girls at Home"-6 for $1.00, no checks
satisfaction or money back. Varieties. Dept. 
A-5. 1472 Broadway, New York, N. Y. 
FREE-100 Page catalog of new and used 

college and home study text and refer
ence books at a saving. Est. 1902. College 
Book Co., Dept. PS. Columbus 1. Ohio. 
HIGHLIGHT leadlines of World War II, 

Souvenir photographs of newspapers. 
Sample ten fol" dollar. Adams, 204 Wil
liams, Huntsville. Alabama. 
PIN-UPS. Glamorous actual photographs, 

beautif ully toned. all different. Assort
ment $1.00. P.O. Box 1811, Corpus Christi, 
Texas. 
CATALOG Free Worthwhile Books. Op

portunities. Golden. 5730SF Keith. Oak
land 11. Calif. 
PRETTY girl photos. Large selections $1. 

Judy Sellers, Box 123. Terre Haute, 
Indiana. 
FREE Booklet-The Truth About Jesus. 

John C. Meek-P.O. Box 512-Baltimore 
3 . Md. 
ART Studies, few cents each. Lists- stamp 

Nuart. 436B New York Avenue, Bl'ooklyn 
25, New York. 
PRETTY Girl Pictures. Novelties. Books. 

Assortment, Lists $1.00. Cantarini, 1324 
Sheffield. Pittsburgh, Pa. 
ILLUSTRATED Comic Joke Books for 

Adults. 10 Assorted $1.00. Nelson, Sun
n yside-P, Indianapolis. Ind. 
AIRMAIL Bookfinder ! (Out-of-print, scal'ce, 

odd books) quickly supplied. Send wants. 
Clifton . Box 1377ps. Beverly Hills. Calif. 
PIN-UP Dream Girls! Real Photographs! 

10-$1; 25-$2. Fine-Arts, Box 2084-T, 
San Antonio 6, Tex. 
BOOKS for those seeking financial se

curity. Deta ils for stamp. Dickerson 
P rinting Co .. Gas City, Indiana. 
UNUSUAL Books. Free catalog. Send 

stamped envelope. Happiness Books. 
PSB. 41 Union Square. New York 3, N. Y . 
PSYCHIC Observer three issues 25c. Bob

bitt. 1609 Tenth Avenue North, Nashville 
8. Tenn . 
PIN-UPS. 3 1,~x5~4 Curvesome Cuties in 

Fascinating Poses. 35 for $1.00. 160 for 
$3.00. Richardson, Wyoming, Pa. 
PIN-UP Parade, 48 pictures size 6 1,~x9 1,2" . 

Famous Beauties. $1.00. Dealers wanted. 
Richardson. Wyoming, Pa. 
OZARK Magazine, Lonsdale, Arkansas. 

For homeseekers, sportsmen, folklorists. 
Year, $1.00. 
CURVACEOUS Girl Pin-Ups in full color. 

12 7 x 9 $1.00. Men in Army, Navy want 
them . Wolfe, 2786 Jerome, Bronx 58. N. Y . 
UNBELIEVABLE Breath-taking pin-ups of 

Dazzling beauties. Rarest type poses. 25c 
each. Joseph Guibeau. Scott, Louisiana. 
BEAUTIFUL Girls. Pin up pictures. At

tractive poses. 24 for $1 . United Arts. 
2309-F Lawrence, Toledo, Ohio. 
5 MOST Read Mail Order Magazines . . . 

25c. Education Publishers ... Pittsfield, 
• Mass. 
PIN-UP8-All kinds, state age. Write 

Novelty S tudios, 301D Eldred, Battle 
Creek 21 , Michigan . 
$1.000 for proof of earth's convexity of re

futation of our proof of concavity, 225 
pages. $1. E1720 Hough, Ft. Meyers, Fla. 
.. A RATIONAL View of L lfe"-Sl. Ben

jamin Seibert. Urbana. Ohio. 

FREE books for Modems. Join! Sophisti
cated Club. 300 Lunenburg, Mass. 

TAILORED Homes. the modem plan-book. 
Ad under heading Miscellaneous. 

------ .. 

ADULT Books:-Catalog, Sample 25c. Le
favor, Box 229, San Bernardino. Calif. 

GORGEOUS Pin-Ups, Large sizes. 12 beau
ties 25c. Richardson, Wyoming, Pa. 

ADULT Books-gift coupon Free. R . Sulli
van. 61-49 56th St., Maspeth. L. I. 

BUILD IT YOURSELF 

HOME Craftsmen-Amateur Invento:·s. At-
tention! Build a solar cooker. Energy 

direct from the sun. Temperatures up to 
250• can be reached. Detailed plans and 
instructions. We also offer you informa
tion compiled down through the ages by 
the greatest inventors in all history, telling 
of their attempts to utilize solar energy. 
Blueprints. Ideas, Theories, Information 
of solar heaters. power plants, and heat 
concentration. Its value and application 
is Wllimited. The u tilization of solar en
ergy for power and heat is inevitable and 
the Inventor is destined for unlimited 
wealth. Spend your time profitably. Act 
now! This surprisingly complete s tore of 
information has never before been avail
able to the public. Only $1 complete! Sat
isfaction guaranteed. You can't lose. 
Write now to: Solar Radiation Labs, 186 
I vy, Ea. Providence. R . I. 

AUTOMOBILE mechanics cash In on this. 
Build tractors from second hand auto

mobiles. Convert horse drawn farm equip
ment into tractor hook-up. Nolan's 
Garage. East Wareham. Massachusetts. 
RADIO control equipment. Control mod-

·els-doors. etc. by radio. Send 25 cents 
for Instruction Manual to Radio Control 
Headquarters, Box 214, Deal, New Jersey. 
No stamPs. 
BUILD your own concrete block machine 

and make blocks at % the retail price. 
Sell blocks or build your home. Easy in
expensive. Details free-Horne, 206 W. 
Wilder, Tampa, Fla. 
PLASTIC Houses-Build yourself! Resur

face old buildings! Wonderful building 
material. Write Marbelizing Service, Ed
wardsville. Ill. 

BUSINESS OPPOR'l'UNITIES 
MILLIONS wasted yearly I Make big in-

come recharging dry cell batteries. New. 
easy, approved method invented. Develop 
permanent postwar business; home or shop. 
Make clean up during p resent shortage. 
Build s imple. inexpensive equipment your
self. We tell you how to buy and sell large 
quantities·. Rich Engineering Co .• Dept. D, 
3033 Main. Kansas City. Mo. 
MAKE new patented toys in your work 

shop. Lathe required. Pay small royalty. 
Year around seller. Self advertising. They 
sell like yoyos. Your ticket to prosperity. 
Send $1.00 for blue prints and proposi
tion. People are toy hungry and stores 
are empty. Act now. Clinton Davidson. 
636 "C" St .. San Diego 1. Calif. 
START Home Business making statuary. 

plaques, art goods. novelties. souvenirs, 
concrete pottery, garden furniture. arti
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profi ts. 
Valuable folder free. Creative Publishers. 
PS5 . Glencoe, Illinois. 
MECHANICALLY Inclined Men- Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration. Motor re
pair. How to get business. etc . . all phases 
covered. Free li terature. Christy Supply, 
Dept. 751. 2835 N. Central Ave., Chicago. 
COLOROLAZED Concrete Pottery made 

without molds. New, low cost, patented 
method. Cemetery products. novelties. tiles. 
floors . etc. Basement leaksealing. Other 
money-making projects. Booklet, details 
free. Men only. National Potteries. Fergus 
Falls, Minnesota. 
LIQUID Marble; snow-white. multi-col-

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor
mation given free. Wrlte-Compo-Tex, 
Box 786-F. St. Louis. Mo. 
LEARN Electroplating-Complete Instruc-

tions by a practical plater. with formu
las for Brass. Cadmium. Chromium. Cop
per, Gold, Nickel and Silver Solutions. 
Price $1.00. Money Back Guarantee
Plater Hyde, P .O . Box 176, National City, 
California. 

THOUSANDS of Alarm Clocks need re-
pa.iring. Jewelry stores swamped. Our 

simplified course with pictures and draw
ings teaches you how to repair these 
clocks. Necessary tools and supplies fur
nished with course. Alarm Clock Repair 
Service, P.O. Box 1983B. Houston 1. Texas. 
COLOR Concrete with Chemicals. Big 

money making Hollywood style pottery . 
birdbaths. without moulds. Wishing-wells. 
stucco-rock. benches. Marbling, cement 
water-paint. 10c brings sample. literature. 
Pictures. Hollywood Cementcraft. 8530 
Wonderland. Hollywood 46. California. 
JACKPOT Fruit reel machine $55.00. Coin 

operated. Automatically pays out quar
ters or tokens. Ideal for recreation rooms; 
or establish routes in public places. Write 
for circular. Webb Distributing Co. 612 N. 
Michigan Ave.. Dept. 34, Chicago 11. 
Illinois. 
PERMANENT substantial income manu-

facturing newest, badly needed clvlUan 
necessities. Investment small. Profits im
mense! S tamp brings "Messenger" list
ing modern analyses and certified formulas. 
Established 1897. Miller's Chemists, Tampa 
6. Fla. 
WANT To Make $100.00 weekly? No foolin' . 

§end today. Information and 300 Tested 
Moneymakers, 64 pages. Business secrets. 
formulas. wholesale supply sources galore. 
book has no ads, all information. Money 
back if dissatisfied. Write today, Now. Wil
kin, 1348-P N. High, Htllsboro. Ohio. 
WE have open machine facilities to manu-

facture good marketable items such as 
toys, household and automotive accesso
l·ies, or what have you. Wlll consider out
right purchase or royalty on sales. Send 
your proposition to City Machine Co .• 868 
Tallmadge Ave., Akron, Ohio. 
GOOD Pa~ng Business Silvering mirror:, . 

p lating autoparts. reflectors. b icycles. 
bathroom fixtures. etc .. by late method. 
No tanks or shop required, outfit furnished. 
F'ree Booklet. Gunmetal Co., Ave. E. Dc
ca tur. Illlnois. 
MAIL Order Business course shows you 

how to make money. spare or full time. 
Teaches professional mall order technique 
-not penny-snatching schemes. New Suc
cess-Catalog Free! Write-Nelson Com
pany. Dept. 4-01. Chicago 4. 
START a clock shop while clock repairing 

is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop, P .0. Box 5086B, Houston 12. Texas. 
IF its wealth you desire. A book you can't 

afford to be without . A dynamic force of 
inspirat ion and achievement. Seven ancient 
m ystic keys to prosperity which have never 
failed. Wealth lies ahead. $1.00. Kasel 
Products. 729 Seventh Ave .. N.Y.C. 
SEABEE Cards. Eighteen top rating Sea-

bee poems. Each poem Illustrated with 
appropriate pictures. G lossy photo prints. 
Deal at $5. Int roductory price only $2. 
FPO orders air mailed. Petyt Studios, 3310 
W. 65th Stree t, Chicago 29. 
WANT A Raise? You can get one. Let 

me show you how. Solve biggest problem 
of your life by applying modern Efficiency 
Fundamentals to your job. Individual su
pervision. Part icula rs free. Torrey Serv
ice, 93 Federal St .. Boston . 
START Mailorder Bookshop--Everything 

furnished; publisher cooperation. 25c 
brings booklet. exclusive setup, samples, 
exciting ideas. General Publications, Os
sining l, New York. 
l.lt1AKE and mold genuine Plastics. Forty 

illustrated work-sheets explain methods. 
processes. Authentic- simplified. $1.00. Free 
circular. Plastics Digest . 3937D Tracy. 
Kansas City 4. Missouri. 
OPERATE Profitable Credit-Collection 

Agency Business; Earn $5000.-$10000. 
Annually Upwards: Interesting Literature 
Free; Write Educational Extension Service, 
Dept. 102, Los Angeles 36. 
SELL Cosmetics By Mail. Women spend 

millions on Beauty. You can make your 
share of this Cosmetic Money. Let us show 
you how. Details Free. Frank J . Artz, 1060 
Harding Drive, Toledo 9, Ohio. Dept. B. 
HEALTH first I New Drug less Method. Un-

believable results! Operate a "Health 
Conditioning Club." No apparatus. Meta
basic System. D9128, Station S. Los An
geles. 
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Information-the way to a 
postwar business of your own 

ma!lorder magazine. other liter
send one dime. Melvin Okin. 

Ave .• New York 59. N Y. 
own Business-No selling-

req Why work for 
Plan and Instruc

Dillard. Box 2807. 

Record Manufacturing 
Home & Professional Recording 

Start own business. Btg demand. 
l.nstructions. send $3.00. Col
S. Los . Calif. 

Display Signs. Pictures, Calendars, 
ooks. Qreeting Cards, Paper Novelties! 

Bl Profits! Bargain Catalog F~! El!co, 
438 N. Wells. Chicago. 
STJRT your own business at home taking 

:--tagazine subscriptions. Highest com
mls.slons. Details. Supplies. American 
Re4ders' Service. GwYnedd. Pennsylvania. 
TYPEWRITER Repairing-Original Course 

-+simplified Home Study, Weber Type
writer Mechanics School. Box 269. Osborn. 
Ohio. 
!~ROVE your job or business. Read the 

" inside" trade magazines. Profit by 
kn~'wing "how" and "where". Lists free. 
Du~bar. New Brunswick 3. N. J. 
"HOW to Make Simple Molds and Plaster 

P)aques". Profitable Business or HobbY! 
Booklet 25c. Plastercraft. 1406 E. 43rd St., 
Cleyeland 3 . Ohio. · 
SLEEPLESSNESS unnecessary-overcome 

11 lses with Sleep-Rite earstoppers. Set 
lOc. Raymond Dow. 17f Park Row, New 
Yo 7. 
SEilL by mail. promote your own propo

sittion and have others selling for you. 
Par iculars Free. Harry Dean. Box 900, 
Gal. eston. Texas. 
BE jyour own boss: Start own business at 

h9me. 10c br ings full particulars of 
pla~s. Wall, Dept. PS-1, 143 N. 6th St .. 
Re~ng, Penna. 
"M,f.IL Order Trade Directory" . Guide to 

Wholesale Sources and Services, 25c 
Pos~paid. Royal Publications. Prospect 
Heights 3, Illinois. 
ST ~RT Profitable business. Wholesale Dls

tljibuting. Complete mail Sales Campaign 
Literature Free. Rotex. 216 DeGraw St .. 
BrooklYn. N . Y. 
IN\'fESTIOATE Mail Order Selling. Dime 

btlings helpful 50-page mall trade month
ly describing successful plans. formulas. 
Yo~ng Publlcatlons. Kent 16, Ohio. 
MAf{E strange new p lastic at Be gallon: 

sells 50c. Enormous profits. Makes 
floors. walls, roofs. novelties. Bays Lab
ora1jory, Oltlal"oma City 9. 
LE~RN Mailorder. Five big interesting 

m;all trade magazines teach you quickly. 
Postpaid 25c. Lewis Co .• 828K Carpenter. 
Oalq Park. Illinois. 
ST.t\RT a. Profi t able, Dignified Business of 

yqur own. No experience necessary. Free 
Details. Hansen 7603-A. W. 60th Place, 
Argq, Ill. 
PRQFITABLE. spare time, unusual mall 

business earned $1400 monthly. Copy
rlgn'ted i.nstructions $1.00 postpaid. W. S. 
Boy(!, 331 Fourth, Pittsburgl.. 22. Penna.. 
SIXI Post Card Plans complete with copy 

for starting profitable business. Sample 
cara 10c. Gordon Publishers, Box 23, Paw
tuc .. et. R . I . 
SELL Books and Courses by mail in your 

spjlre time. Siddall. Atascf.dero. Calif. 

NEW Cheap lawn mower sharpeners. Hand ' 
or power operated. Portable. Details for 

stamp. Anton Wellert . 142 Gaylord St .• 
B inghamton, N. Y. 
GET Ready for Own Postwar Business 

making Venetian Blinds. Illustrated In
struction Book $1.00. Elwert. 6900 N. Ash
land. Chicago 26. 
PLASTIC Wood composition (Powder) 17c 

pound. Marbletop casting composition 
(Powder) 14c. Winters, 9280 Yellowstone. 
Detroit 4. Michigan. 
CIRCULAR Mailers. Our 50'/0 commission 

circular Is pulling big returns. Need more 
mailers. Omaha Envelope Service. Dept. 
64. 4721 California, Omaha. 3. Neb. 
LIQUID Marble - Marvelous, colorful. 

Brushed, sprayed, molded. Rubberlastlc 
molds! Compos! tion Flooring! Particulars 
free. Marbleizing Service. Edwardsville. Ill. 
LIQUID Roach Trap solves roach problem. 

Salesmen wanted. make $20.00 dally. 
Samples post paid $1.00. Roach Trap Co .• 
Ft. Smith. Arkansas. 
BOOKKEEPERS Earn Extra. money oper

ating Profitable Bookkeeping Service 
Spare Time. A. Schreiner, Batavia. 1. Illi
nois. 
EXTRAORDINARY Mailorder Opportuni

ties. Literature free. Hudson Letter 1 
Shop, Box 122-D, Amsterdam. N . Y . 
FREE Subscription. Drop postal Today. 

The Mail Order News, Somerville. New 
Jersey. 
MOLD-MAKINO. Plaster casting. Money-

making Business. Literature Free. 
Kemllo. Park Ridge. I111nois. 
INVESTIGATE-Co-operative Mall Promo

tion Service for profitable opportunities. 
Russell Johnson. Clarkfield 1. Minnesota. 
LAROE Profits Merchandise Imprints 

available. Write. Adams Exchange. 150-S 
W. 124th S t .• New York 27. N . Y. 
GUARANTEED Income! Grind lawn mow

ers. $3.50 investment! Mowers. Janes
ville. Wis. 
TURN accounts into cash. Good income: 

quick results. National Collectors. New
ark. Ohio. 
YOU too can learn how to make. mold 

and cast Real Plastics. Send stamped 
envelope. Box 498. Gainesville. Texas. 
$24,500 RICHER: Used $-getting schemes 

from "Schemer" Magazine. Alliance. 
Ohio. 47t h year. $1.00. Sample. lOc. 
HOW to obtain capital ; organize, manage 

any business successfully. Free Booklet. 
Research. Len ox (208W). Duluth. Minn. 
QUICK Money. Repairing car Batteries at 

home. Easy too. Write, Batteryman, 901 
South Ave .. Orand Junction 2. Colorado. 
RECAST old batteries into new. Latest 

achievements. Battery Laboratories. Min-
r .eapolls. 
INTERESTING Literature Free-100 Money 

Making ideas. plans. Ups. formulas. 
Mack. Box 1278- E, San Francisco 1. 
$2.000 YEAR sideline easy. inventing sim

ple items for guaranteed cash markets. 
Hendrixon. Argyle, Wisconsin. 
1,500,000 ARTICLES wholesale, Scarce 

merchandise. Directory lOc. Pri.nce. Sun
nyside P. Indianapolis 44. Ind. 
RUBBER Moulds. Latex. models. start 

profitable business. Eastern Latex Lab
oratories. Box 153, Mattapan 26, Mass. 
LATEST Moneymaking Propositions. Mag

azines. Big Mall. 10c. Box 741, Tarzana. 
Calif. 
MAKE flexible molds! Cast plaques. novel

ties. bookends! Free sample! H. Tooker. 
630-R Chestnut. Hamilton. Ohio. 
PAMPHLET describing timely business 

plan. Dollar cash each. Rata.. Security 
Building. Miami. Florida. 
PIN-UPS. Better quality, no junk. 5 x 7 

Full color beauties. 24 for $1.00. Plastic's, 
Route :: 5. Muncie, Ind. 
MAKE Money, spare time. selling by mail, 

particulars 10c. Signs, Farmington. 
Missouri. 
WANT Financial Independence? I've helped 

thousands. Dr. Tibolt. 33A, Phila. 20. 
WHOLESALE Directory Ten cents. S. Vol

chok. 1098 G erard Ave .. New York 52. 
SUCCESS Assured with "Yours Is The 

Power". Nirvana. Norfolk, N. Y. 

Bl:SINESS SERVICE 
NEW Products. New things to buy and sell. 

List 25 cents. Chaffee. Research. 308 
Washington. Chicago 6. 
CHICAGO mall forwarded. Confidential. 

25c per Item. Blair Service, 4520 Sheri
dan- 40. 

CA~IEUAS. PHOTO SUPPLIES 
BASS Says: War time proves Bass leader-

sltip. Amazing selection of finest st ill 
cameras-Leica. Contax, Korelle. Reflex. 
Argus. new and used stUI avallable. Write 
for quotations. Sat isfaction guaranteed or 
your money refunded. Bass buys ' em, sells 
'em, t rades 'em. 35c Postpaid for 100 page 
book "Military & News Photography" by 
Jack Price. Up to the minute Information. 
Bass Camera Co .• Dept. SP. 179 W. Madi
son St. . Chicago. Ill. 
AMATEUR Photographers attention! Im-

prove your h obby 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, 
eilclosing ten cents for postage. Contains 
articles and pictures of the world's fore
most writers and pictorialists. Camera 
House 141. 353 Newbury St .. Boston. Mass. 
CASH ! Spot cash for cameras. lenses, bi-

noculars. movie or st111, sound proJectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de
pendabili ty insures honorable dealimts. 35c 
Post paid for 100 page book "Military & 
News Photography" by Jack Price. Up to 
the minute information. Bass Camera Co .• 
179 W . Madison St .• Chicago. Ill. 
WAR-B:~rgain Used Cameras. Bantam Ko-

dak $5.00, 35mm Camera $6.00. Gratlex 
$25.00, 11 x 14 view $25.00. Movie Camera 
$5.00, Projector $7 .50. FUm. Meters
hundreds of othel's-complete list. descrip
tions 25 cents. Used Camera Directory 
(List 4S) 3111 West Tuscarawas, Canton 3, 
Ohio. 
OIL coloring photographs can be a. fasci -

nating hobby or profitable sideline for 
those with artistic talent. Learn at home. 
Easy amplified method. Send for free 
booklet. National Photo Coloring School. 
1315 Michigan, Dept. 1721. Chicago 5, 
Illinois. 
CAMERAS: Photographic supplies for sale, 

new and used. We are trading headquar
ters. what do you have and what do you 
want. We will buy your equipment. Na
tional Camera Exchange, 86 S. Sixtt\ 
Street . Dept. M. Minneapolis 2. Minn. 
PHOTOGRAPHY for pleasure or profit. 

Learn at home. Practical basic training. 
Long established school. Write for booklet. 
American School of Photography, 1315 
Michigan. Dept . 1722. Chicago 5. 
ENLARGERS-Build your own. Kit of 

parts $6.00. Free particulars. Crescent 
Engineering, Box 251-C, South Pasadena. 
California. 
WILL buy any Movie or St111 Camera re

gardless of size or condition. W. K. 
Crosson. 4515 Orand River. Detroit 8. 
Mich. 
USE any camera with plentiful 35mm film. 

Simple instructions. Rush $1.00. D. 
Tirekoo. Madeira. Ohio. 
I BUY sell and exchange cameras. W. K. 

Crosson, 4515 Orand River, Detroit 8, 
Michigan. · 
TrliRTY Moneymaking plans for Camera 

owners 35c postpaid. Maruella. Co., Burt 
Bldg .. Dallas, Texas. 
MOVIE Projectors bought a.nd sold. List 

lOc. United 2309-D Lawrence. Toledo. 
Ohio. 

CAUTOONINO. SIGN PAINTI:SG, 
DRAWING 

POCKET Size Cartoon Course-22 Easy 
Lessons, over 200 sketches including fig

ures and lettering. Prepared by nationally 
known artist. Mailed postpaid on receipt of 
25c in coin. Snack-Pack Co .. 32 E. Georgia 
S t .. Indianapolis 4. Ind. 
LANDSCAPE Painting. Complete Easy 

Course $3.95; Modern Poster Art Letter
Ing Course $2.00; Cartooning-Drawing 
Course. 31 lessons. over 600 1llustrations 
$1.00, catalogue IOc. Signs. Farmington. 
Missouri. 
CHALK-Talk Stunts-15 Cartoon Lessons. 

Markets. $1.00. Cartoon Studio, 1402 
Charles. LaCrosse, Wis. 

Copyrighted material 
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SIGNS Made Easily. I nstructions and ten 
sets modern alphabets; numerals. pat 

terns. Sizes up to Eight inches. All !or 
$1.00. Co-operative Business. Box 638, 
Chicago. 
CART OON Course, Business. Gag and 

Anatomy courses, drawing set and car
toonists magazine. all for $3.00 Postpaid. 
Details free. Hartman. 2438 W. Lincoln 3, 
Nebr. 
CARTOONING, Sign painting course. 39 

lessons. 300 s ketches, lettering, $1.00. 
Spradlln Sales Co., 2204 No. L, Port Smith, 
Ark. 
CARTOONING Course:-30 illustrated les

sons, over 500 sketches. Complete $1.00. 
Rex Cartoon S tudio. Box 892N, Pasadena, 
California. 
CASH In on your sense of humor. Write 

Cartoon Ideas. Booklet shows how . Send 
25c. Don's Studios. 518S Wrightwood, Chi
cago 14. · 
PROFESSIONAL Cartooning Course ! 18 

Chapters, 300 illustrations ! $1.00. Draw-
1nlr Kit included. Chesley, 1450-P Broad
way. Buffalo 12, N. Y . 
ORA W Gorgeous Gals. Course 50<:. Norman 

Beier. 55 S. Audubon. Indianapolis 1. 
C:HAJ.Ji T A J.U ~Tl:N'l'~ 

CHALK Talks. Laugh P roducing Program 
$1.00. Illustrated Catalog lOc. Cartoon

ist Balda. Oshkosh. Wisconsin. 
C H E :'\IICAI.S &; APPARA'lTS 

CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical. and 

experimental laboratories. Complete sup
ply service for students taking correspond
ence school chemistry courses. Send 3c 
postage for f ree 44 page catalog. Dept. 
M26, Biological Suppl~ Co . . 1176 Mt. Hope 
Ave .. Rochester 7. N. Y. 
THE House of Wlnn. the Home of Sup-

plies for Amateur Chemists. See Wlnn's 
new idea Chemical Ki ts and Apparatus 
Outfits for Home Experimenting. Send 
10c for Retail Catalog. John H. Wlnn, Es
tablished 1931. Dept. 607. 124 West 23 S t ., 
New York 11. N.Y. 
SIX Fluorescent minerals, three ounces 

luminous paint. $1.50. Six Fluorescent 
minerals. yard luminous cloth. $1.00. Six 
Fluorescent minerals, three ounces lumi
nous paint. three ounces Fluorescent P aint 
$2.25. Frank lin Miller. 18 W. 39th St., 
Wilmington 220. Del. 
NEW 32 page Chemical Apparatus· Order 

·Book. Complete line of Chemical Glass
ware, Apparatus and Chemicals. Send 10c 
!or this book. Standard Science Supply 
Co.. 1232 N. Paulina S t.. Chicago 22, 
Illinois. 

. H ANDBOOK for Chemical Experimenters. 
Hundreds of experiments: lllustra ted: 

50c. Experiment Booklet. 15c. Chemical 
Catalog. 5c. Reading Scientific Co .. Read
ing. Pa . 
100 DIFFERENT Chemicals. One ounce or 

more each. Excellent opportunity for di
versified laboratory stock. $6.90. Midwest 
Chemica l Co.. 3724 Second Ave. . South 
Minneapolis. Minnesota. 
SILICON. This ext remely interesting ele-

ment never found free in nature. ~~ oz. 
and barQ:aln list of chemicals 25c, post
paid. Hallmark Technical Supply Co .• 
Jamestown. N. Y. 
LABORATORY Supplies at Wholesale 

Prices: Chemistry, Biology, Physics. Cat
alogue, 10c. National Scientific Co.. 220~ 
W. North Ave .. Chicago. Estab lished 1908. 
LUMI:!IIOUS Patnts will glow in dark. Six 

colors . Fairmount Chemical Co .. 136 Lib
erty St .. New York City 6. 
RARE. Unusual Chemicals. Send Sl !or 

ten dltferen t. Ohio R esearch L aboratory. 
Box 6305. Cleveland 1. Ohio. 
CHEMICALS, ounce quantities. Apparatus, 

Catalog Sc. Fleischer's Laboratories. 
Everett 49. Mass. 
FREE Catalog: Chemist ry, mineralogy, 

Biology, optics. Tracey Laboratories. 
Evanston. Illinois. 
AMATl::UR Scientists' Magazine. Memphis 

4, Tennessee-K: Copy 15c. twelve issues 
$1.00. 
CHEMICAL and apparatus catalog 5c. Arc 

Chemical Co., 1910 Arthur Ave., Bronx 
57, N.Y. 
SPECTROSCOPE for quick chemical analy

sis $2.50. T . A. Cutting, Ca mpbell 3. Cal. 

FREE chemical catalogue. Enclose 3c Post
age. Greenwood, 398 Broadway. N. Y. 

FOR Sale--assorted chemical apparatus. 
Write Dan Woldert, Tyler. Texas. 

COI N COLLEC'l ' l !'liC; 
WE buy Indian Pennies, Lincoln Pennies, 

and Old Rare Coins. Highest Prices Paid. 
Indian Pennies worth up to $15.00 each. 
Lincoln Pennies up to $2.00 each. O ther 
Rare Coins $5.00 to $2,000.00 each. Send 
25c today for New 1945 Price Catalogue of 
all wanted U. S. Coins. American Rare 
Coin Co .• Dept. 4, Transportation Bldg., 
Chicago 5. 
43 MIXED Indian Cents $1.00. 20 differ-

ent foreign coins from 15 different 
countries $1.00. 50 different from 50 dif
ferent countries $5.0Q-Lists, approvals. Del 
Monte, 725 W. 172, N.Y . 32. 
347 ANTIQUE Firearms ; 4.000 Bargains, 

Coins. Indian Relics. Minerals. Car
tridges, Rilles, Plin tlocks, Fossils, Swords. 
Catalog with Photographs 20c. Museum, 
Wenona. Ill. 
FREE! Foreign coin. banknote and Coin 

Collectors' Illustrated Catalog to ap
proval service applicants. Send 3c po~age. 
Tatham Coinco.. Sorlngfield-D50. Mass. 
QUICK Service; reasonable prices. United 

States t'atalog lOc. Foreign catalog lOc. 
Ben 's Coin Shop. 72 W. Washington. Chi
cago 2. Illinois. 
COMMEMORATIVE $ 1~ -Columbus, Texas. 

Cleveland. Stone Mountain, $1.50 ea. Il
lustrated Catalogue 25c. Norman Shultz, 
Salt Lake 9. U tah . 
PRIVATE collector seeking U. S. Gold 

Coins. Will pay good price. Write full 
description. Chadkln, 39-a W. 60th S t .• 
New York City. 
WILL Pay $10.00 Each Por Certain Lincoln 

Pennies! Indianheads $50.00; Dimes 
$1.000.00. Catalogue 10c. Federal Coin Ex
change, 5-PS, Columbus, Ohio. 
WE purchase Indianhead pennies. Com

plete coin catalogue 10c. Fairview, 277 
Broadway. New York. 
50.000 COINS. medals. confedera te bills. 

Lists free. Nagy, 8-B South 18th, Phila
delphia 3. Pa. 
COINS Bought. sold . Prl~el!sts 10c. Bason, 

24 Maple Drive, New Hyde Park, N. Y. 
FOREIGN Coin and lists 10c. Oddehon, 

Box 482. St. Louis. Mo. 
CO:XS n .TING ENGIN E E R S 

EXPERIMENTAL Engineer. Machines. 
Tools designed and developed. 25 years 

experience. Har ry Childs. Berwick, Maine. 
DETtX T I VES 

DETECTIVE Tra ining - Secret Investiga-
tions Easy Method- Finger Prints. Book

let Free. International Detective System, 
1701-P Monroe St. N.E .. Washing ton 18, 
D. C. 

POINT Free Meat-Raise delicious domes-
tic rabbits. Small space needed. Ready 

market. Largest magazine in the Industry 
tells you how. $1 per year. Send dime for 
sample. No stamps. Small Stock Magazine, 
Lamoni 14. Iowa. 
RAISE Rabbits $9 to $18 each continuous 

Market price guaranteed literature 10c 
with hutch plans 25c 100 ~;, automatic. 
Hansens Rabbitry, 1347 Miller Ave., Salt 
Lake City 5, Utah. 
RAISE Moneymaking Angora R a bbits. 

Wool $10.00 pound. P lenty markets. Par
ticulars free. White's Rabbitry, Marlon. 0. 
R ABBITS: Flemish Giants. New Zealands. 

Reasonably priced. Franklin Young, 
R iverhead, Long Island. New York . 
ST. BERNARD Pups: Cha mpion sired 

beauties. Franklin Young. R 3. River
head. Long Island. New York. 
WILD '3eese. Ducks. Peafowl. P igeons. 

Pheasant. ~abbits. Prices Free. Jewel 
Game Farm. Danville. I ll. 
RAISE Guinea Pigs, make money at. home. 

Big demand. free Booklet. Taylors Cavy 
Farm, Hapeville. Georgia. 
GIANT Frogs, Fishing Poles. Bait. Write 

Vol Brashears. Berryville. Arkansas. 
MICE, Rabbits. Pigs. Catalogue list 10c. 

Houck Company, Tiffin. Ohio. 

DHAFTI~G l~STRt'-'lENTS 
SAVE on drafting materials. Free catalog, 

Draftsmen's Supply c o. 32 North Wells 
Chicago 6. · ' 
NEW Drafting instrument makes perfect 

drawings. Set only $1.00. Mengel, 1545 
St. John, San Jose 12, Cal. 

E Ul.C ATIO!\"AL & 1 ::\STH t;C'l'IO~ 

GOOD Jobs and a Sound Postwar Future 
await you in hotel and institutional field. 

Men and women - all a ges - needed for 
well-paid positions that offer color, excite
ment, ever-new and fascinating duties. 
Record-breaking business In hotels, clubs, 
Institutions, means even greater opportuni
ties. Lewis School receiving calls for man
agers, assistant managers, s tewards, host
e:;sesl purchasing agents, and 55 other 
types of Important positions. These are not 
temporary jobs. 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 to leave your job to 
quaafy. A good grade school education, 
plus Lewis Training qualifies you at home. 
in spare time. Our National Placement 
Bureau helps to place you-and our amaz
Ing Certified Job P lan-actually guarantees 
you will " make good" when placed. Wri te 
ioday for free book! Lewis Hotel Training 
School. Room DL-2768. Washington 7. 
D. C. (First and only School of Its kind
Now In Its 29th year. l 
REF RIGERATION - Air Conditioning. 

Mechanically-minded men! Are you In-
DETECTIVES- Work home--Travel. Ex

perience unnecessary. Write, Wagoner 
P-125 West 86th . N. Y .. N. Y. 
DETECTIVE Training. Phillips Secret 

Service. 1917-C North Kenneth. Chicago 
39. Illinois. 

terested In the kind of work which offers 

1

1 a "go-get~ing" man a real chance to make 
headway- even own his own business? 
Then write today for free Facts about Re
frigeration and Au· Conditionin~. and how 

FINGERPRINT Powder: new and superior 
powder. William Croll, Box 502, Norris

town. Penna. 
D OGS. RIHHS. P E T S. H:\KKI 'l":' 

ANGORA Rabbits- Wool brings $10.00 
pound! Book. "Angora Care-Manage

ment' • tells everything. $1.00. Self-clean
ing scientific hutch (for all rabbitsl , plans. 
specifications $1.00. Automatic Feeder 
plans $1.00. All three $2.50. Catalog Pedi
greed Angoras free . Grinsteads. Dept. 
16-A. Edwardsville, Ill. . 

I 

RAISE Giant Chinchilla Rabbits . Valuable 1 
Pur. Delicious Meat. Easily R a ised . Pleas- ! 

ant Pastime. Large Profi t. Free Booklet 
shows amazing profits from small in vest 
ment. Willow Farm, R16C, Sellersville, 
Penna. 
A LIVING with Rabbits and Cavies. Mar- ' 

kets Waiting. Magazine lOc. Book de
scribing twenty breeds and magazine 25c. 
Book and magazine (monthly) one year 
50c. Address Small Stock, Dept. 5, Pearl 
River. N. Y . 
STANDARD Rabbit J OUI"JU\1, Milton, Pa. 

3 years $1 .00. Sample dime. ' 
RAISE Pigeons profitable business. Booklet 

Dime. Gebhardt Farm. Muscatine. Iowa. 

you can s tart Now to get a working foun
dation for this field In your spare time; 
how you can get the kind of tralnimt 
which for 18 years has helped so many 
U.E .I . men "make the grade" in a big 
way. Utili ties Engineering Insti t u te . Dept. 
35W. 1314 W. Belden Ave., Chicago 14. 
Jll inois. 
MAKE Up to $25-35 week as a trained 

practical nurse. Learn quickly at home, 
spare time. Easy tu1tlon payments. Earn 
while you learn-many earn hundreds of 
dollars while studying. Easy to understand 
lessons. endorsed by physicians. High 
school not required. Our 45th year. Write 
for free booklet and sample lesson pages. 
Chicago School of Nursing, D ept. K5, 
ChicnJ;:o. 

PSYCHOLOGY teaches about mind. BI-
ology teaches about boqy. B io-Psychol

ogy teaches about powers of mind over 
body. Use powers subconscious mind. Se
lect proper vocation. Grow. Broaden edu
::atlon. Develop personality. Cont rol emo
tions. Succeed. Correspondence. Deot. P , 
Taylor School of Bio-Psychology. Chatta
nooga 1. Tennessee. 
SLEEPLESSNESS unnecessary-overcome 

noises with Sleep-Rite earstoppers. Set 
lOc. Raymond Dow, 17e P ark R ow, New 
York 7. 
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AUTO Bod) and Fender work. including 

metal work. welding and spray painting. 
Look into it! One of the most profitable 
branches of tremendous Auto industry of
fering chances for good job or your own 
business. Train in spare time. Write for 
Free facts. Utilities Inst., Dept . 34X, 1316 
w. Belden Ave .. Chicago. 
TYPEWRITER Repairmen urgentlY needed. 

Ea.rn $40 to $50 weekly spare time. Our 
easy to learn home study course teaches 
how to repair typewriters. Write for free 
information . Houston Typewriter Repair 
Service. P .0. Box 5357B, Houston 12, 
Texas. 
BARNES " Long Distance Calling" . A rec-

ord of other world communica tions 
through automatic writing. $2.50. Wades, 
' 'Evidences of Immortality", $1.50. Dr. 
Samras. "Mind Made Visible" . $1.50. Wil
liam-Frederick Press, 315 W. 35th St. , 
N.Y. 1. 
WELDING-electric arc. Learn quickly by 
• actual practice at Hobart Weld ing School. 
Individual instruction a t bare cost of ma
terials used. 75c in s tamps brings valuable 
welding lessons po:s t paid and full particu
lars. Hobart Welding School, Box P-552, 
Troy, Ohio. 
GOOD " Used" self-instruction educational 

LEARN Profitable, Fascinating Credit-Col
lection Agency Business: Investigat~ 

Educational Extension Service Advert.ise
ment under Business Opportunities. 
PSYCHOLOGY That Works has h elped 

thousands "advance-years-in-months". 
Financially. Dr. Tibolt. 34A. Philadelphia 1 

20. II 
LEARN To sing beautifully through mod-

ern t'Oice culture. Literature free. Fer
ris. 31'1-D Hartford Ave.. Bremerton. ! 
Wash. . 
START building a. fortune rega.rdless of 

pre&ent income. Book with definite work
able plan. Details free . Princess Press, 
2026 Klein Rd .• Wilmington. N. C. 
VOCATIONAL. technical. Over 300 low 

cost home s tudy courses. Free bulletin. 
DeVoto Schools, Vocational Dept., 35 
VIcente, San Francisco 16, Calif. 
USED Correspondence courses. Educational 

and Technical books bought, sold. rent 
ed. satisfaction guaranteed, catalog tree. 
Educational Exchange, Henagar, Ala. 
TOOL Designing pays big. Home study 

course. Low cost. Easy terms. Free 
booklet. Ohio Institute of Technology, Box 

, 244. Greem·me. Ohio. 

books on all subJects bought. sold. rent- BOOKS and Novelties you Like. Write for 
ed. exchanged. Satisfaction guaranteed. Free Lists. Modern Co., Box 491, Hous -
Complete information and 92-page lllus- ton. Texas. 
trated bargain catalog Free. Write. Nelson LEARN Powerful Mental Telepathy 25c. 
Company, Dept, 2-01, Chicago t. Elgin, 912 Benton. Nashville 4, Ten
MEMORY means money! To succeed. re- nessee. 

member what you learn or you won't 
profit by it. Train your memory for sue- LOCKSMITH Course. Lock-picking, key-
cess! Send $1.00 for complete Memory fitting. etc. $1.00 prepaid. Mlller's Key 
Training Course. Kestner & Co., 5 Treacy Shop. Canadian. Texas. 
Ave.. Newark 8. N. J . NON-RESIDENT high school, college, pro-
MATHEMATICS. Arithmetic, Algebra. fesslonal degrees. Bulletin free. Capital 

Geometry. Trigonometry, Calculus. Phys- City College, Washington 5, D. C. 
lcs. Preparation Electrician. Plumber. Sta- F0R Good Paying Job when Victory comes 
t ionary. Architect. Surveyor. Engineer Li- Write, Employment Opportunities, Bogard 
censes. Mondell Institute. 230 West 41st. 1 · Mo. 
New York. DOCTOR of Theotherapy. Free homestudy 
CLINICAL Laboratory Technicians in great scholarship. Prospectus $1. Collegium, 

demand. We train you in your spare South Whitley. Ind. 
time. in your own home. You can practice STAINLESS Steel bar or sheet assortment 
while stud ying. Write for free catalogue. for proJects , $1.00 PQstpald. Engineering. 
Imperial Technical Institute. Box 973-B. ll55E s. Kenmore. Los Angeles 6, Calif. 
Austin 5. Texas. HOME S tudy Course drugless therapy. 
SELF-IMPROVE:a,tENT: knowledge worth Free literature Institute of Drugless 

far more than a college education as Therap~· . Tama. Iowa 
general preparation for life, health. sue- LEARN To draw tunny faces . Write. 
cess. Treatise complete. $3.00. Refund priv-
ilege. Order from: Henry Casper, Publisher. Funny Faces. Modesto 1. Calif. 
524 Rock Road, Glen Rock. New J ersey. BECOME a Finance Man. Particulars free. 
WANT A Raise '? You can get one. Let George Lanhotr. Lincoln 8. Nebraska. 

me show you how. Solve biggest prob- HEAT Treat Booklet $1.00. Smith. Box 202, 
lem of your~life by applying modern Effi- East Lansing. Michigan. 
clency Fundamentals to your job. Indh·ict- o L (R ) 
ual supervision. Part iculars free. Toney 12 PIAN essons ead. Play ; Moses, 
Service, 95 Federal, Boston. 315 West 86, Sc. 4-6351. 
BE a Doctor. Learn Chiropractic. Fast EI.ECTRICAJ. Sl'PPI.IES & EQUU'. 

Growing Profession . No Correspondence BROKEN-Burned out Elect rical Heating 
Course. Write for Catalog. Texas Chiro- elements quickly repaired. Use new 
practic College, San Pedro Park, San An- amazing Nichrocite Paste, simply overlap 
tonio, Texas. 1 ends and turn on current. Family size 
:': .. :=H::o=w==-~T==""o~B:-r-e-a7k-.,A:-n-d-=-=T:-r-a.,..in--H==-o-r-se-s"""•.,..• --A Sl. 00 bill. Sa tis faction guaranteed. Ad-

book every farmer and horseman should Yance E lect ric. Box 861-Y. Minneapolis, 
have. It Is free; no obligation. Simply ad- Minn . 
d ress Beery School of Horsemanship, Dept. NOW- Repair your own elect rical appll-
585. Pleasant Hill. Ohio. ances with Chanlte Self-welding, Electri-
HYPNOTISM. Simple method. full detail. cal Heating, Element Flux. Inst ructions, 

b t G t d Y H delivered. price $1.00. Chanite Sales Com-
step r s ep, uaran ee · ou ypno- I pan\.' . 914 South Main, Fort Worth. Texas. tize or Money refunded, Repeat . Guaran-

teed. No Magic. $1.95. Deekay, Box 458, ELECTRIC iron elements $1.50, single 
Douglas 4. Arizona. burner hot plates $2.75. double burner 
BRIEFSCRIPT. ordinary writing stream- S7 .75. Marko Supply, 2924 Loga.n Blvd .• 

lined for speed. Write twice as fast. Chicago 47. Illinois. 
with half the effort. Simple. scientific REBUILT Hair Clippers-Vibrators, Also 
method. Send fifty cents for Manual. East- new 1:'40 H.P. 110 volt reduction motors. 
em Book Co .• 254 W. 31st .• New York. Dremel Sales, 1101-B Cleveland, Racine. 
BECOME a Doctor of Psychology or Meta- Wisconsin. 

physics. Teach secret of contentment, ELECTRIC Pencil: Writes-Engraves all 
h appiness. Win degree of PsD. or MsD. Metals. $1.00 postpaid. Beyer Mfg., 
Solve mental worries. Free book. College of 4515-C Cottage Grove. Chicago 15. 
Uni\'ersal Truth. 5153-A N . Clark. Chicago. N~CHROME wire replacement elements for 
REAL Estate. Low cost home study course toasters. hotplates, broilers, etc. Send 

for all States. Big earnings. Unlimited for circular. Box 434, Worcester. Mass. 
opportunities. Free bulletin. DeVoto IRON Elements $1. 75, Toaster $1.50, 
Schools. Realty Dept., 35 Vicente, San Fluorescent parts. Aesco. Box 415, Aus-
Francisco 16. Calif. tin 3. Texas. 
MAKE Colorful Plastic Jewelry for gifts. E~IPI .O""l'lEN'T SERVICE 

resale. Profitable sideline. Free details. - "n -
Trial 200 links. instructions. and wholesale INTERESTED Foreign employment? Thou-
Proposit ion. $1 (refundable). Hughes. 218 sands jobs throughout world. Names and 
Sidell, Danville 2, Illinois. addresses over 200 firms with sample ap-
PROPHETS approximated FDR's name. plication $1.00. " We search the world" 

Christ is here! Dime. Nichols, Box 85, Wonder-World Research Bureau, Box 731, 
Waltham, Mass. G ladewater, Texas. 

E~<H~ES & :\lOTORS 
MOTORS. small DC 6 volt 3000 RPM suit-· 

able for operating models and gadgets on 
Intermittent duty. Postpaid $1.25 Wal
thers. 235 El'ie, Milwaukee. ----
WINDING Data. listing 225 motors. single 

and three phase. $1.00. Motor Data. Box 
'i631, Kansas CitY 3 . Mo. 

FARMS. OTHEU JtEAI, t :STATE 
GOOD Farms-Ranches. Washington, Min· 

nesota., Montana. 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 R Y .. St. Paul. 
Minn. 
~~~~~~~~~~--~~-------·--~ HOMESITE8-$300 Convenient payments. 

CalUomia's finest Garden Spot. On Mor
ro Bay's wooded Shores. Wonderful fishing, 
hunting, boating. Fertile soil. soft water, 
temperate climate. congenial community. 
Free Literature . Richard Otto, 6560-Z 
Hollywood Bl\'d .. Hollywood 28. Calif. 
STROUT'S Farm Catalog-Bigger than 

ever! 132 pages- 1,263 bargains in 25 
states from Main to Florida. west to Cali
fornia & Oregon. Rock-bottom prices. 
Free. S t rout Realty, 255-ZB 4th Ave., 
New York 10, N. Y. 
OZARK Lands tor all purposes. Actual 

River frontages. 5 acres $90.00 and up
wards. Free list and literature. H ubbard, 
424 Minnesota Ave .• Kansas City, Kansas. 
OZARK farms. ranches. timber, resorts. 

List free. Farmfinder, Lonsdale, Arkan-
8as. 
WISCONSIN. Minnesota Lake River Front

ag·es $7.00 acre. 230-C 40 St., Manhattan 
Beach. California. 

FIEI,D GLASSES. 
TEI.ESCOPES. ETC. 

LENSES, prisms. optical specialties. Not 
Salvage. Not reJects Not Junk. Highest 

optical perfection Nothing like this ever 
offered before. Fraction original cost. Send 
for new optical catalog. 10 cents. Ross. 66 
W. B"Wa.v. N. Y. C. 
Th:LESCOPE. Powerful Army type. 8-

power, \'est pocket size. Has scientifical
ly ground 35mm. lens. Length closed. 4 12-
in .• open 7 -in. Only $1.69 postpaid. Satis
faction guaranteed. Utica Mail Order Co., 
923 Eagle St.. Utica 3. N. Y. 
ASTRONOMICAL Telescopes. Binoculars. 

Cameras . Microscopes; Bought. sold, re
paired. Send lOc for list of instruments 
desired. Rasmussen & Reece, 41 Market. 
Amsterdam. N. Y. 
GOOD 10 power telescopes $1.90. United 

Camera Co., 2309-H Lawrence. Toledo, 
Ohio. 
REAL 17 power telescopes $3. United 

2309-G Lawrence. Toledo. Ohio. 
J~OR THE H O)'lE 

REPLACEMENTS, Stoves Furnaces Grates 
L . . B 1 ? ? ? ? ? ? ? ? ? M . d t mmgs ow s. . . . . . . . . . ag1pro uc s. 

Royal Oake, Michigan 
:FOR INVEN'rOUS 

INVENTORS: Learn now-without obliga-
tion-how to Drotect and sell your lnve.n

tion. Wri te for free "Record of Invention" 
form and complete instructions for making 
disclosure and establishing date of your 
invention. We also send our n ew free 
"Patent Guide for the Inventor". contain
ing complete information about patent 
procedure and how to sell inventions; 
giving illustrations of many succ.essful In
ventions: over 150 basic mechanical move
ments. 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 Attorneys, 52A-E Adams Building, 
Washington. D. C. 
INVENTORs-Development design of in-

ventive ideas by engineer with 20 years 
experience (mechanical field only) send 
sketch and description for quotation. Rob
ert Espling, 11570 Gilmore St.. N. Holly
wood, Calif. 
INVENTORS! Have you good patentable 

idea? Write Mr. Metzlerr. 11 West 
42nd. New York. 
PITFALLS for Inventors. Book $1.50. In

ventot·s Hobby Club. Box 827, St. Louis 
1, Mo. 

Copyrighted material 
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SCIENCE fJPt:JfJRTVNITIE8 

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 
attest to the modern demand for inven
tions-our long experience ;u; Registered 
Patent At torneys will help you. Get our 
Free Book, " How to Protect. Finance and 
Sell Your Invention". Also special docu
ment free. " I nvention Record" on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow 
& Berman. Patent Attorneys, 143-L At
lantic Building, Washington 4. D . C. 
RANDOLPH & Beavers, Registered Patent 

Attorneys, 340-E Columbian Building, 
Washington. D. C. In order to Protect your 
invention and reap the reward that should 
be yours. Patent your invention without 
Delay, and at the same time have Rights 
to sell as Manufacturers convert to Civilian 
Production. Write tor Information and 
Record Form To-day. 
WE locate buyers meritorious patented, 

unpatented inventions. If will sell, reply 
Immediately. Descriptive booklet. refer
ences, free. Invention Reporter. 3A-11106 
s. Fairfield. Chicago. 
INVENTORS: New military and commer-

cial inventions urgently needed by manu
facturers. Write for particulars. Chartered 
Institute. Dept. 3-A. Washinwton. D. C . 
INVENTORS! Our technical design depart-

ment solves your problems. Send us 
yours. Modem Technical Book Co. Dept . 
MS 2, 55 W. 42nd St .• New York 18. 
INVENTORs-You can now file your pat

ent application at low cost. We assist 
you. Particulars, free. Allied Engineering. 
119 Seventh St .• St. Louis, Mo. 
CASH for practical ideas and invention&. 

Mr. Ball. BB-9441 Pleasant. Chicago. 
FORMULAS, PLANS, ETC 

AUTHENTIC Formulary. 924 page illus-
trated book. Prepared by experts. 10.000 

practical tested formulas, recipes, secrets. 
instruct ions for easily making most any 
product. Countless profitable business op
portunities. Valuable reference for home. 
Industry. Extra! Complete plans: D.D.T. 
miraculous new insecticide. One applica
tion kills all Flies. Gnats, Mosquitoes. Lice. 
Bbs, Roaches. Moths, etc. Lasts three 
months. Big money m aker. $2.98 postpaid 
(C.O.D. U. S. Only) Foreign $3.25, Imme
diate shipment. Adams Brown Co .• Dept. 
454. Chestnut Hill 67. Massachusetts. 
MONEY Makers, bleach, soot remover. me-

chanics soap. household cleaner. Com
plete instructions. marketing s uggestions 
$1.00. Horticultural Laboratories. 1522E 
Flett, Racine. Wisconsin. · 
500% PROFIT: Send no money; 632 page 

volume containing thousands of simpli
fied profitable formulas; Pay $2.00 when 
delivered. Keystone. 2330 Scotten. Detroit , 
Mich. 
SOLES outwear uppers. marvelous prepa-

ration. lifesaver for children's and work
ingmen's shoes, go into business. Giant 
Profits. formula $1.00. Sole Saver. 1707 
Ave .• Rd .• Toronto. Ontario. 
STAMP brings newest "Chemical Analysis 

Incex" listing sure successes from guar
anteed analyses of leading oroducts. Estab
lished 1897. Miller. Analytical Chemist, 
Tampa 6, Florida. 
PREWAR Tire carcasses everywhere, from 

these reclaim pure rubber, to make 
molds, tire-plastic, etc. Details for stamp. 
Betke. Box 699, Borger. Texas. 
FORMULA8-All kinds. Latest moneY· 

makers; literature Free. KemiKal. Park 
R idce. D1. 
MAKE Home Deodorizer cheap. In

structions. formula, 25c. Marlaboo, 3511 
N. Denny, Indianapolis 1, I nd. 
INSECTICIDES. Cosmetics. polishes, house

hold formu las. twenty $1.00. Formulist, 
3967 Saxon. New York 63. N. Y. 
FORMULAs-Latest, best Analysis. Lit

erature free . E. Belfort. Engineering 
Building, Chicago 6. 

FRIDTS AND :FOODS 
BURGOO. Kentucky's Famous Formula. 

Made by Campbell Doggins. Burgoo. 
Prince. hot seller. particulars free. P. 0. 
Box 949. Lexington, Ky. 
WHEAT Germ Unexcelled quali t y 2 ~2 lbs. 

$1.00 postpaid. Health-Wheat Co .• 
Rochester 8. N.Y. 

PEANUTs-Buy direct from growers
Roast them yourself. 10 lbs. $2.75; 50 

lbs. $10.00; 100 lbs. $16.50. J. P. Councill 
Co .. Franklin. Virginia. 

FUR F ARJ\II~G 
GIANT Chinchilla Rabbits. Valuable Fur. 

Delicious Meat. Easily Raised. Pleasant 
Pastime. Tremendous Demand. Small 
Investment. Large Profit.. Willow Farm, 
RD16, Sellersville. Pennsylvania. 

GAMES & ENTEUTAINMENT 
PLAYING CARDS-52 of the popular size 
. and joker. Poker faces. Very ordinary, 
innocent looking, but wi th backs you can 
read. Entertaining, "then some" I Per 
deck with confident ial chart. $1.00. Ed
ward Calcutt and Co., 232 Windsor Dr .• 
Fayettevllle, N. C. 
CASH Prizes New contest. Full particulars 

in interesting new publication " More 
Fun". Send 25c for your copy, More Fun 
Editor. Box 225, Buffalo, N. Y. 
TRIPLE-Deal. Fifty-two cards, Jolter. 

$1.00 prepaid. Box 842. Denver 1. Colo. 
GARDENING 

VICTORY Gardeners. Read leading books 
on home gardening. Write for free cut

price catalogue. Dunbar, New Brunswick 
19, N. J. 

HEI.P WANTED 
FOREIGN JOB8-Now- Post War, Send 

$1.00 for list and particulars. Rowe Enter
prises, P.O. Box 1829, Hollywood 28, Calif. 

WGH GRADE SALESMAN 
MAN over 30 to travel in smaller cities 

calling on women's patriotic organiza
tions; we book for them a dignified, money 
raising plan. requiring no investment; no 
mercha.ndise involved; premanent position; 
earning $90.00 to $100.00 per week. plus 
quarterly bonus averaging $400.00 to 
$600.00. Write Prlntograph, Wa.Jtower 
Bldg .• Kansas City, Missouri. 

HOBBIES, COLLECTIONS 
HOW To Make Money with Hobbies-=. 

whether your fancy turns to stamps, 
coins. seashells. autographs or handi
crafts. A treasure- trove of spare-time 
money making ideas. only $.1..00 postpaid. 
Ci rcular on request. Melvin Okin, 915-SH 
Bryant Ave .• New York 59. N. Y. 
GEM Cutting. Profitable. Interesting hob-

by. "Home Lapidary" Booklet gives full 
Instructions. Illustrations. Send $1.00. 
Mineral Specimens. Box 1191, Santa 
Monica. California. 
COLLECT Foreign Military Insignias and 

War Prisoners Emblems; Prices. Samples 
15c. Hobbygulld F-35 West 32nd St .. New 
York. 
RADIO control-the hobby of tomorrow. 

Send 25 cents for Inst ruction Manual to 
Radio Control Headquarters. Box 214, Deal, 
New Jersey. No stamps. 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free Jist. Charles Edelman. 1311 P East 84, 
Cleveland 3, Ohio. 
ONE Dollar starts you on America' s new

est hobby. Collect Army insignia patches. 
Cash with order to Springer's, 206 San 
Francisco St.. El Paso. Texas. 
JEWELRY stones removed from rings, et-e .. 

100 assorted $2.40. Lowe's. Box 311. St. 
Louis 1. Mo. 
COLLECT colorful army patches. Latest 

picture book and catalogue only 15c. 
Insignia Mart. 703 Broadway. N. Y. 
EXCHANGE duplicates. Swappers every

where. List free. Box 2166-S, Denver 1. 
Color:;a=d=o~·--------------------------
SPECIAL Offer! Large assortment real 

stage money (Phoney-Mazuma) only 25c. 
Maniss Photo Co .• Colorado City. Texas. 
CARVED. Painted- Fawn. Hound, Colt. 

$1.00 each. "Old Whittier". 1402 
Charles. LaCrosse. Wl.sconsin. 
WANTED: Old cigarette cards. Write 

Charles Bray, East Bangor. PennsYl
vania. 
UNCONDITIONALLY ga.uaranteed formu

la, makes animals transparent. $1.00. 
Formulist. 3967 Saxon. New York. 63. N.Y. 
"BATHGATE" HO Model Railroad kits 

Two dollars up. Send stamp for list. 
Dunn, Holland. Michigan. 

HOl\IE CUAFTS~IEN 
PLEXIGLAS and Lucite Working Draw-

ings! Copyrighted plans with complete 
detailed instructions. Junior Set for begin
ners includes cigarette box. cigarette cart. 
cross pendant. knife rack, napkin ring, 
modern desk blotter. All six Junior plans 
only 50c! Senior Set includes cigarette 
wagon, thermometer stand. letter holder. 
napkin stand, novelty fiower vase. Senior 
plans 25c each; all five $1.00. For fun. and 
profits! Order these plans today! Carmen
B ronson, 165A E. Third St., Mount Ver~ 
non, N. Y . 
CATALOG: Pat terns for Jig Sawing, New 

Designs easy to make Novelty Furniture. 
Silhouettes. Letter & Numeral Patterns, 
Plaques. Frames. Decal Transfers. 100 il
lustrated Booklets on Crafts & Hobbies. 
Tools, other lines. Hundreds articles finely 
illustrated. Write Wo-Met Shop, Ashburn, 
Georgia. 
PLASTICS. Make your own household fur-

nishings, .personal adornments, gifts for 
your friends or for sale. Kosto Plasti-Kit 
No. 2 postpaid for $3.00. Contains Luclte, 
Plexiglas, Catalin and accessories and sup
plies required to complete worthwhile 
projects. Kosto Plasti-Kits SM. 3263 M, 
n.w .• Washington 7. D .C. 
PLYWOOD-Beautiful nonpriorlty aircraft. 

cabinet and paneling stock. Thicknesses 
1/16" through 1"\ large, small panels. Fir, 
Gum, Birch, Ma.nogany, Walnut. Reason
able! Complete lists 10c. Carmen-Bron
son. 165A East Third Street, Mount Ver
non. N. Y. 
PLASTICs-Plexiglas, Lucite, Bakelite, 

Lumarith. Ethocel in sheets. rods. tubes 
and strips. Fine assortment of standard 
sizes. Cements. dyes and other p lastics 
supplies, too! Complete lists 10c. Carmen
Bronson, 165A East Third St., Mount 
Vernon. N. Y . 
28 LAWN Ornament patterns 25c. Other 

patterns : 15"-20"' high· Dutch girl, Dutch 
boy, p irate, bull terrier, Mexican girl, Mex
ican boy, dwarf, penguin. fiower girl. lOc 
each; 3 for 25c. 25 novelty patt.ems 30c. 
All 62 full size patterns $1.00 postpaid. 
Strother. Box 383-HA, Bellington. W. Va. 
MAKE your own castings In your home 

workshop. Furnace can be built for a few 
dollars from scrap material. Will melt 
brass. copper. aluminum. cast iron, etc. 
Detailed plans and instructions only SOc 
(coin). Aladdin Laboratories. 9955-C St .• 
Oakland 3, California. 
CELLULOID-Beautiful assortment. Mot-

tles. opaques. onyx. pearls. Used by ring 
makers everywhere. One pound assortment
p ieces approximately 30 sq. in. each. Price 
$1.00. Please add lOc for postage. Craft 
Service. 337 University Ave., Rochester 7. 
New York. 
MAKE Shell Jewelry. Shell. Metal and 

Plastic parts for manufacturing at home. 
Free illustrated catalogue and detailed in
structions. Florida Supply House. Braden
ton. Fla. 
HOME Craftsman. 4 full size patterns. doll 

stroller. doll sulky, wheelbarrow and ex
press wagon. all wood playthings. $1.00 
postpaid. Lincoln's Craft Shop. Farming• 
ton. Conn. Box 71- A. 
350 MACHINE Screws. Flat , Round, fills• 

ter, 9 popular sizes 70c. 20 assorted Air
craft instrument gears $1.25 others. litera
ture 3c. Novak, 20 Patchen Ave .• Brook
lyn 21. N. Y . 
GLAMOROUS Pin-Up girl plus soldier. 

sailor. marine, color patterns 25c post
paid also fiexible moulding compound. 
Postpaid guaranteed, $1.50 pound. Prin
c!otta. Box 5, Whitestone, N . Y. 
PLASTIGLASS-Real synthetic resin easily 

cast in simple molds. Quick curing. 
Fourth pound with instructions $1. Quan
ti ty prices. Plastics Products, 3935 Tracy, 
Kansas City 4. Mo. 
347 ANTIQUE Firearms; 4,000 Bargains, 

Coins. Indian Relics, Minerals. Car
tridges. Rifies, Flint locks, Fossils, Swords. 
Catalog wt th Photographs 20c. Museum, 
Wenona, Ill. 
NEW sensational photo and initialed ring 

kit Thermoplastic const ruction 12 ring 
assortment only one dollar. Beck Mfg., 224 
Th.lrteenth. Huntington Beach. Calif. 
ACTION Toy. Ingenious, different. Runs 4 

minutes under own power. Scrap Materi
als. Sells year around. Blueprints $1.00. 
Alta. Products, Box 1109, Pasadena, Calif. 

Copyrighted material 
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'PQ.PII t A 1l SCIENCE OP'P01lTIINIT/ES 
LOOK! Four corking workshop tool and 

t;quipment idea$ for only 25c. Our plan 
tells everything. Write t.oday. Ideas & 
Plans F3. Palmyra. New Jersey. 
ST ANELESS Steel assortment and plans 

for making Rings, Bracelets. Pins and 
Clasps. 1 lb. lot postpaid $2.00. Harpers 
Machine Shop, 218 22nd St .• Dunbar. W. Va . 
35 TOY patterns $1.00. Circus wagons. 

tTucks, ambulance, tank tractor, locomo
tive, carts, pull toys, e tc. Cont inental Pro
ducts, 907 Birch, Eau Claire. Wisconsin. 
EXCLUSIVE! 100 Heraldic Pattern Designs 

(Various Sizes) $2.00. IHB, P. 0. Box 
508, Annapolis. Maryland. 
TOYS easily made from scrap wood, 15 

Patterns 25c. Novelties from Scrap Wood. 
25 Patterns 25c. Lynds. Medway, Mass. 
80 PATTERNS, 40 Lawn Ornaments, 20 

Novelty, 20 Silhouette. $1.00. Modern 
·Woodcraft, Saginaw, Michigan. 
GEM Making, Fascinating! P rofi table! Free 

catalog shows how. Lapidary Co .• 2020 
Westlake, Seattle 1, Wash. 
20 WHITTLING Patterns. X-acto knife, 

wood, instructions $1.00. " Old Whit
tier". 1402 Charles, LaCrosse. Wisconsin. 
MAKE Shell Jewelry. Material furnished. 

Tell-U-How with orders. List free. Dixie 
Shell Service, Sebring, Fla. 
STAINLESS Steel. Bar or sheet assortment. 

$1.00 postpaid. Engineering, 1155 S . Ken
more. Los Angeles 6. California. 
1000 TELUHOW Plans tell homeworkers 

about buildiing 1000 projects. Lists 10c. 
C. King, E. Kingston, N. H. 

INI<'ORl\lATION 
3.000.000 people vi.sit Florida. each year. 

Why? Healthful, pleasant living. Excel
lent opportuniUes. America's postwar fron
tier. Advance. on the spot. information 
will save you many dollars. I answer up to 
ten questions for $1.00. Write to W. L. 
Whit-e. Apopka, Florida. 
DRUNKENNESS Is a disease Which re-

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S . Nelson. The 
Keeley Institute, Dwight. Ill. 
STORAGE Batteries R-est.ored! Amazing 

secret formulas rene\V wornout batteries. 
Patents now expired; ot!icial copies from 
Patent Ot!ice, 3 different formulas $1.00, 
postpaid. You can use and sell too! 
Crehore. Box 2329Y. Washington 13. D. c. 

INVENTIONS WANTED 
INVENTORS-The Lion Manufacturing 

Corporation of Chicago. a highly rated 
concern employing 1,400 people. Is Inter
ested in inventions for their plant and af
filiat-ed companies. Our interest is in pat
ented or patentable electrical or mechani
cal devices for post-war development In the 
following fields: Radio and Television, 
Sound and Recording, Household Appli
ances, Vending Machines. Coin Operated 
Amusement Devices. in fact almost any
thing of metal or plastic. We invite In
ventors to send us details concerning their 
patented inventions. If your invention ls 
not patented. t.eJl us in a general way 
what you have to offer. If we are interest
ed. we shall inform you how to communi
cate details without endangering your 
rights. Lion Manufacturing Corp., 135 S. 
LaSalle S t.. Dept. Q, Chicago 3, 1111nois. 

MANUFACTURERS actually seeking In-
ventions call on one. and only one or

ganization to study complete new patents 
comprehensively. We alone, are industrial
ly sponsoring for this job; relied upon by 
manufacturers for hundreds of reports 
weekly; strategically "inside" to help you. 
-Invention, Munsey Building, Washington 
4, D. C. 

CIGARETTE Lighter Ideas Wanted. Large. 
responsible company is interested In see

ing original ideas. They must be ideas for 
art design or mechanica.J features, or both. 
Patented or unpatent-ed. Write for appoint
ment giving full details. Do not send valu
able papers. Agent: Annrose Metal Special
ties Co., 85 E. lOth St., New York 3, N. Y. 
INVENTORS: If your Invention is for-sale, 

write for free descriptive booklet. In
vent.ors Patent Exchange, 336-D2 Palace 
Bldg., Hartford 3. Conn. 

ALL Kinds: We have facilities and finances 
to make and sell your ideas. both me

chanical and chemical. Send model. sam
ple details and wlabea. General Sales & 
Supply Company, 110 East Main Street. 
Madison 3. Wisconsin. 
INVENTIONS Wanted: Mechanical. Pref-

erable Patented. Airmotive, Automotive, 
Household Appliance, and Building Trade 
Fields. For Manufacture and Merchandis
ing. Royalty Basis. Hugh C. Robbins & 
Associates. 11 Hobart Circle, Troy. Ohio. 
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
ineton. D. c. 
WANTED- Patented, unpatented Inven-

tions having profit possibilities, all kinds. 
If will sell. reply immediately. Descript ive 
booklet. references. free. Invention Re
porter. JB-11106 S. Fairfield. Chicago. 
MANUFACTURER wants sensible mechan-

ical device or idea with quick sales pos
sibilities in low-priced field. Write Matt, 
1412-C Grea t Northern Bldg., Chicago A. 
CASH for Inventions-Patented. unpat-

ented. Mr. Ball, BC-9441 Pleasant. Chi
cago. 
INVENTIONS Promoted. Patented or Un

patented. Write Adam Fisher Company, 
183-A Enright. St. Louis, Mo. 
INVENTORS! Have you good patentable 

idea? Write Mr. Metzleer. 11 West 42nd 
New York. 

JEWELRY 
GENUINE Diamonds, out-of-pawn low 

prices, wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems a t prices far less than 
original cost. Shipped Free for Inspect.ion, 
Appraisal. Send for Big Free list showing 
fine diamonds at startling low prices. Lloyd 
J . Butler. Pres., Prudential Loan Associa
tion. 133-TE N. Clark St.. Chicago 2. 

J ,ANGIJAGE OUTFITS 
29 LANGUAGES by Linguaphone. Russian, 

Spanish, Portuguese-Direct conversa
tional method for mastering any language 
qUickly, easily. correctly at home. Send for 
free book. Linguaphone Institute. 54 RCA 
Bldg .. :New York. CI '1-0830. 

LEGAL DffiECTORY 
MEXICAN Law Practice. A. B . . Flota. Box 

240. Juarez. Mexico. . 
1\IACHINERY, TOOLS & SUPPLIES I 

UNIVERSAL Tools: Dandy 10 piece set: 
Rigid Pipe Wrench, Channellock Pliers, 

Adjustable Wrench. Ceetee Pliers, Diag
onal Cut.ter, Ballpein Hammer, Plastic 
Screwdriver, Waterpump Pllers, Hacksaw 
& Blade. Cold Chisel, $19.85. Immediate 
Shipment: Overnight by Air to Anywhere 
USA! Price list and Orderblank free. Re
member: We have it, Can get it, Or it 
isn't made. Remit Order Today! Universal 
Tool Co., 1527 Grand PSM, Kansas City, 
Mo. · 
USEFUL. Pract ical metal or woodworking 1 

tools-Mills. Shapers. Dr111 Presses, Vises 
and many others - quicklY built using 
Lewis plain or sem!·finished castings, sup
plied with materials and blueprints. Cost 
a fraction of comparable finished tools. 
Blueprints only available at nominal cost. 
Send IOc to cover cost of mailing Catalog, ! 
describing 23 items. Lewis Machine Tool ·· 
Co.. Box 116. Station A, Dept. S-52, Los I 
Angeles 31. Ca1ifomla. 
INDEX-Heads for sale. Very inexpensive. 

SiXty-two different divisions. Used on 
small lat-hes, drill press, milling machines 
etc. Make gears. hobbs. cutters, etc. Very 
accurate, and durable. Not a toy. Used by 
defense schools and hobbyists. Write for 
free folder. Long's Index Heads, 2117 East 
B St .• Torrington. Wyo. 
HARDWARE Kit containing 1200 items for 

building, repairing, experimenting -
bolts. screws, nuts, speed nuts. washers, 
rivets, spacers. springs. studs, eyelets. cot
ters, lugs, brackets. angles, bakellte. fiber. 
rubber, and bimetal. $2.00. Sent C. 0. D. 
Radioco. 1110S Marshall Bldg., Cleveland, 
Ohio. 
DANDY 8 Piece Set: Ceetee Pliers, Water-

pump Pliers. Masterratchet Pipe Wrench, 
Needlenose Pliers, Crescent Wrench, Diag
onal Cutters. Claw or Pein Hammer. Plas
tic Screwdriver, $14.85. Universal Tool Co .• 
1527 Grand PSM. Kansas CitY. Mo. 

DIE Casting and Die Makiing. Let us make 
th ose parts for you with the latest 

zinc base die cast metal. Tough, durable 
castings at smaller cost. Little or no 
machining required. Send blue print or 
sample parts. Quick service given on 
small or large runs. Whipple M.!g. Co., 
Spiri t Lake. Iowa. 
DRILL GRINDER-Grinds drills to fac-

tory accuracy. Calipers with direct read
ing scales. Circle cutters. New Tool grind
er. Lowest prices. Free literature. Factory. 
811-A East 31st. Kansas City 3. Mo. 
BUILD your own 20" Bandsaw. Equivalent 

to $150 Machine. Detailed prints. Ma
terials available. Bulletin and specifica
tions f ree. Alta Products, Box 1109, Pasa
dena. California. 
ASSORTMENT of 350 or more hard to get 

machine screws. rivets. washers. pins. 
etc. % $1.00 while they last. Universal 
Marine Supply Corp.. 41 Locust St.. 
Yonkers. N. Y. 
PUNCH Presses, 5 & 10 ton, $165 & up. 

Power Hack Saws, 4" Capacity & larger, 
$29.75 up. Die Filing Machines. Arc Weld
ers. Kandler Co., Kalamazoo 12, Mich. 
Free Literature. 
STEEL beam trammels for dra!tsm_en. en

gineers, mechanics. Circular Free. Clair 
Company. Box 92, Blythebourne Station . 
Brooklyn. N. Y. 
NUTS and Bolts. Buy a large can of as

sor ted nuts and bolts handy in the home 
garage workshop. Write Maher Products, 
P. 0 . Box 718, Bridgeport. Conn. 
SPRING assortment-almost 500 valuable. 

new springs, 100 kinds. all useful sizes. 
$3.00. Larger assortment. $5.00. Technico, 
Box 246, West Hartford. Conn. 
STAINLESS Steel, Bar orSheetassortment , 

Ten Full Pounds $5.00 prepaid. Engineer
ing, 1155M S. Kenmore, Los Angeles 6, 
California. · 
THE Shebel Filer files all saws. Send for 

circular. A. P . Shebel. 730D S. Second 
Street. Milwaukee 4 . Wisconsin. 
MACHINERY. tools. anything, bought for 

you in Chicago, Shepard, 1012 S. Sixth, 
Maywood. Illinois. 

~IAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 

TRICKY Match Box, it turns around! It 
stands UJ>! And it opens. most weird, 

uncanny magic novelty trick. Complete 
ready to do. 25c. The Magician, 2463-K. 
Kensington Ave., Philadelphia. Pennsyl
vania. 
500 TRICKS you can do! Douglas' famous 

Catalog of 500 Tricks. now only 10 
cents. America's fa6test service on magic 
for pocket. parlor. stage, professional. 
amateur. Douglas' Magicland, Dallas, 
Texas. 
80 STAGE And Parlor Magic Tricks-

amazitlg. mystifying-thoroughly illus
trated so you can do them yourself. All for 
$1.00 postpaid. Descriptive circular free. 
Melvin Okin, 915-SM Bryant Ave., New 
York 59. N. Y. 
MYSTERIOUS Floating Card. Performer 

holds deck of cards in hand. Upon his 
command, a card emerges and floats to his 
other hand. Easy to do. complete, 25c. 
Special. Vanishing Key, 25c. Brema's, 706 
Chestnut St., Ph!la.. 6, Penna. 
MAGIC Is Fun! Send $2.00 for apparatua 

to perform 10 different, startling tr!ck'a. 
Guaranteed $5.00 value! Free. witb your 
order, book of "102 Tricks". Robbins Co •• 
152-S West 42nd St .• New York . 
WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1945 cata
log. Holdens, P-220 W. 42nd St .. New York. 
MAGICIANS', Gamblers' secrets exposed. 

Cards. Dice. Punchboards, Slot Machine. 
Catalog lOc. Book Co., Box 671, St. Louis 
1. Mo. 
MAGIC in Numbers-Amazing new boolt of 

tricks and stunts with mathematics, 25c 
coin. AJta Company. Box 1109, Pasadena. 
California. 
84 CARD Tricks and our latest catalog of 

Magic Tricks only 25c. Ball Square Com
pany. Dept. UC, 697 Broadway, Somerville 
44, Mass. 
SPECIAL! Not 20, not 35. but 84 card 

tricks for only 59c. Seymour Sussman, 
1247-73 St .• Brooklyn 28, N. Y. 
NEW 1945 Magic catalogue Free. Magic 

Shon. MlnnP.Rnoll~; 2. Minn. 

Copyrighted material 
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MAGIC Package 25c, 55 easy tricks $1.00. 
Lindhorst Magic Den, 612-P.C. Pine. St. 

Louis. Mo. 
DIME brings Magic and Fun Magazine, 
· free lucky piece. catalog. Don Phoebus, 
Box 35-C. Irvington 11. N. J . 
BE a Magician. Large professional magic 

catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn. Chicago. 
TRICKS, Secrets, cards, punchboards. etc. 

explained. Big illustrated circular free. 
Mack, Box 1278-P, San Francisco. 
JOKES Tricks Puzzles. P rize Package Deals 

On Display Cards. S tate Line of busi
ness. Eagle Specialty Co .. Akron II. Ohio. 

1\IANUFACTUIUNG 
MODELS, small lot manufacturing, met

als. plastics. etc. Milburn. Burlington. 
Kentuckv. 
WANT SMALL Metal Stampings, hand 

screw machine work. Scoonover, 3710 
South 13, Omaha 7. Nebraska. 
INVENTORS Models, working machines 

made. Baums Metal Specialties, Kansas 
City, Mo. 
MODELS of Inventions. Dies. tools. etc .• 

Danco, 3933 D St .• Detroit 16, Mich. 
l\fiLITARY I NSIGNIA 

3%" GENUINE Goldleaf · Army Insignia. 
Eagle Beautifully tri-colored. Absolutely 

nothing like it on market. Send 50c stamps 
or coin. Satisfaction guaranteed or money 
back. Rand Product-s, 93-50 204 St .• Hollis 
7. N. Y. 
SILK Embroidered Emblems . Sample and 

price lists lOc. New Insignia Guide 10c. 
Insignia made to order. Hobbyguild. X35 
West J2nd St.. New York. 
FOREIGN decoration ribbons, insignia. 

lists. sample 20c. Inslgniacraft, 236-28 
Ave .• N. W .• Galgary, Canada. 

MU .. K GOATS 
FREE: Postcard request brings you book 

about dairy goats and sample monthly 
magazine. (Subscription $1 yearly). Dairy 
Goat Journal. Dept. 568. Columbia. Mo. 
l\IINERALS & PREClOOS STONE~ 

LADIES heart, teardrop, fiat pendants. 
sterling chain; Onyx $5.60; Agate. $8. 

$10; Chalcedony $7; black, olive. green 
jade, $20; California grel!n jade. $15. Satis
faction guaranteed. L . Sanger, 1922 New
port Ave .• Chicago 13, Ill. 
347 ANTIQUE Firearms: 4.000 Bargains, 

COins, Indian Relics. Minerals, Car
tridges. Rifles, Flintlocks, Fossils, Swords. 
Catalog with Photographs 20c. Museum. 
Wenona. Ill. 
GEMS precious and semi-precious. all 

genuine, from world wide sources. Deal 
direct, no overhead. save money. Catalog 
10c. Hill Co .. Route 7-K. Salem. Oregon. 
"GENUINE" Arizona Rubies (Garnets) 

Send Quarter for Packet. Mineral Speci
mens. Box 2651, Phoenix. Arizona . 

1\ll~CELI.ANEOL'S 

ENGINEERS-of fire tube boilers: Preserve 
your flues. SCrape them clean. to the 

bare .metal. then coat with oil for the 
summer shut-down. Do it quickly and 
ea.sily with a Thor Flue Shaver . Is your 
present flue cleaner an obsolete back
breaker? Order a Thor for immediate use 
and have it on band for regular punching 
next fall. Free literature. Goedert Flue 
Shaver Co., Dept. D. 1101 Holley Ct., Oak 
Park. Ill. 

AMAZE your Friends. Make big money! 
Tell unspoken quest ions. Give names. 

addresses and other personal data of Per
fect strangers immediately! Easy to learn. 
No assistant. Completely illustrated profes
sional mind reading course-Only $1.00. 
The Archer Co.. Dept. 9, 93 Federal St.. 
Boston 10, Mass. 

TAILORED Homes plan-book. Sixty floor 
plans one-story houses with choice of 

new. smart exteriors styled Colonial. Eng
lish, Spanish. Modeme making hundreds 
of combinations. P rice $1.00! Select homes 
showing two-story houses In colors, $1.60. 
Prepare for rationing-plan now! H . P. 
Jones. Architect. 486-P.S. Brandeis Bldg., 
Omaha 2, Nebr. 
ARMY Engineer sighting level all Metal

Brand New-$1.50 each. Public Sport 
Shops. 13 S. 16th St .• Phila. 2. Pa. 

CONVERT Vases, Oil Lamps and other ob-
jects Into beautiful Table Lamps. We 

supply all parts needed. drill boles in glass 
and porcelain. Also parts. switches and 
everything for the repair of three way and 
other floor lamps. No catalog. Please state 
your needs fully. Lamp Specialty Service, 
3201 Grand Ave .• W .• Detroit 6. Mich. 
SPECIAL-Men' s Wristwatch straps. genu-

ine leather, $2.00 value all widths. Black 
or Tan. 79c each postpaid. All Leather 
combination · Wallet and pass case. Tan or 
Black, $1.00 each postpaid, forward Money 
Order. Leather Specialties, 1840 Gladstone 
St .. Phila. 45. Pa. 
TYPE used on United States Navy Carriers 

for fire fighting. Fits head & shoulders. 
has clear vision window. Laboratory work
ers, welders. and firemen. Attention! Only 
200 for sale, $4.95 each. plus 45c for ship
ping charges. Send money order. Nico 
Supply Co .• 540 N. 17th St., Phila. 30. Pa. 
GOOD "Used" self-instruction educational 

books on all subjects bought. sold. rent
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus
trated bargain catalog Free. Write-Nelson 
Company. Dept. 2-01-2. Chicago 4. 
DRUNKENNESS Is a disease Which re-

sponds to t reatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experiencE. 
Write for free booklet. P. S. Nelson, The 
Keeley Institute. Dwight, I ll. 
FREE Fertile South-American lands! 

Plantation lands yielding four annual 
crops. homesteads or large livestock 
ranches obtainable free. Interesting il
lustrated literature. 10c. Vallesm, 39.5-T, 
Broadway. New York 13. 
BOY Scouts-Campers. U. S . Army Surplus 

Used Equipment, Pup Tents $2.95. Can
teens, with cover and cup $1. Mess Kits 
75c. Packs $1. Complete set $5. includes 
cartridge belt. Samet Sales Co., High 
Point, N. C. 
MEDICAL Laboratory Technicians In great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute. Box 973-S . 
Austin 5. Texas. 
PLASTICs-of all kinds. Plexiglas Crystal 

clear sheets ~4H-$2 .25 sq. ft. Molded 
pieces low as 15c Doz. Resin glue. Tubing, 
Fittings, Complete lists. Jc stamp. Houston 
Plastics Co .• 735 M&M Bldg., Houston 2, 
Texas. 
FOXHOLE Radio: Amazing Serviceman's 

pastime gift. battery-less. tubeless. 
school-boy thrill, made anywhere. any
body. Easy distance-getting instructions. 
$2.00. Gadgets, Box 28. Dept. 205. Jackson 
Heights. N. Y. 
HAVE you anything you would like to have 

marketed- patents. gadgets. novelty gifts, 
or anything unusual in plants, bulbs or 
seeds? We will buy in large quantities. 
Write us full particulars today. Jo-Bee Co., 
1023 Fox Theatre Bldg .• Detroit 1. Mich. 
WANTED extra track and switches for 1\~ 

inch width. third rail type, electric model 
railway. State what you have. condition. 
and price in first letter. J . L. McKay. 
BuiesCreek. N. C. Box 63. 
BUILD your own garden cultivator tractor 

from odd parts. Simple easy instructions 
to go by drawings plans and Instructions 
$1.00. E. McAninch Farm Shop, Morrice, 
Mich. 
347 ANTIQUE Firearms : 4, 000 Bargains. 

Coins. Indian Relics, Minerals. Car
tridges. Rifles, Flint locks. Fossils. Swords. 
catalog with P hotographs 20c. Museum. 
Wenona. Ill. 
MEXICAN-Aztec featherwork tropical bird 

picture cards. samples 25c. bulletin free. 
Mexican Products Co .. 126 N. Main, Tulsa 
3, Okla. 
RECEIVE Mails, Moneymaking opportuni

ties. samples, magazines. Your name in 
several mailing lists. lOc. Rodgowski , 3415 
Broadway. New York 31. 
SLEEPLESSNESS unnecessary-overcome 

noises with Sleep-Rite earstoppers. Set 
lOc. Raymond D ow, 17H Park Row, New 
York 7 . 
RECEIVE mails. literature. opportunities. 

Your name in numerous mailing lists 
lOc. Greenwood. 277 Broadway. New York. 
PLANS for dry washer, wet washer 

(Rocker). Details Penny card. Bess. Box 
1692. Tucson, Arizona. 

COLOR.F'ULLY Hand Painted in tlower de-
signs serving tray, $2.98 set ( 4) glass 

Ash Trays $1.50 C.O.D. Refu.ndable. Mich
ele Studios. Box 64. Allenhurst. N. J. 
METAL Fireproof Bond Box. Made for 30 

mm shell. 10" x 4" x 7w high. 75c each 
plus postage. Andler, 10 Dorrance S t .. 
Charle.stown, Mass. 
KEYS. malleable iron or drilled trunk & 

suitcase keys. assorted cuts & blanks. 
$1.00 per gross assortment. Andler, 10 Dor
rance St. . Charlestown. Mass. 
RECEIVE Moneymaking opportunities. 

mails, samples. catalogs, magazines. 
Name listed in directory 10c. Royer, 82-C 
Merrimac St.. Haverhill, Mass. 
125 LETTERHEADS 6 x 9 ~2. 125 Envelopes 

Hammermill Bond. printed J lines. $1.50 
postpaid U.S.A. Ross Printing Co .• Matta
pan 26. Mass. 
KILL crabgrass. weeds now! Make cheap 

simple mixture. Harmless to grass. Full 
information. Rush $1. C. MacCormack, 
Madeira. Ohio. 
PHOTOOOPYS Military Discharges. certi

ficates 8 72 x11 first copy 50c each addi
tional 25c insured. Ancterson, 4341 Meade, 
Chicago 34. 
WILL buy one or more 5 x 7 Kelsey presses 

in working condition. F. E . Lindsey, 
1412-1 Seward. Topeka, Kansas. 
DAUBER and shoe shine cloth 10c post

paid. Essential Products Co., Williams
burg 3, Mo. 
MONSTER mall, magazine, adsheets, cir

culars, opportunities, lOc. Harvey Teeple, 
Decatur, Indiana. 
FINANCIAL Education, get what you want 

now! Write today. Todd's Service, 30 W. 
Madison. Youngstown 2, Ohio. 
MANUFACTURE Paints- Your garage a 

factory. No equipment capital needed. 
Chemist. 1826 60th. Kenosha. Wise. 
FREE li terature how to locate buried 

treasure and minerals. Fisher Labora
tory, Palo Al to. Calif. 
INVENTION uses kerosene to run motors. 

Circular on plans. Rush name. Houston 
Maupin, Tipp City 50. Ohio. 
HUNDREDS moneymaking home business 

opportunities. Tipton, 433 Tacoma, Ot
tumwa. Iowa. 
IT'S New ! Your signature copied in gold 

on billfold. $1 cash or COD. Arrow Nov
elt y Co .• 2700D Fig, Tampa. Fla. 
MAKE your own Plastoplate printing cuts. 

Simple. easy. economical.-Adayservice. 
Argyle. Wisconsin. · 
CIGARETTES. New patented device rolls 

them r ound and firm. SOc postpaid. 
Rubin. 1830 E. 36th St., Bklyn 10, N. Y. 
BUILD post-war home yourself. Circular 

lOc. Coast-to-coast Home Building 
Bureau. 1713 Howard. Port Huron. Mich. 
RUBBERIZED typewriter or adding ma

chine covers $1. postpaid. Hastings Type-
writer. Hastings, Nebraska. 
PITOT tubes for air. water, oil etc. , 

measurements. Arthur L. COllins, 2221 
Prince S t .. Berkeley 5, Calif. 
PIN-UP5--All kinds. State age. W rite 

Novelty Studios. JOlD E ldred, Battle 
Creek 21. Michigan. 
SQUARE Dance mstructions, calls. 25 sets 

$1.00. Ozarkians. Lonsdale Arkansas. ' 
UNIQUE Novelties. Samples 10c. Modern, 

Box 2-M, Station B. New York 2. 
FOREIGN Grab Bag, Big value. 25c. Box 

542. Waukegan. Ill. 
FOSSILS! 5 different from Cambrian 

period, $1.50. Box 1750, Omaha. Nebraska. 
SPARKLING reprints minimum 15, JOe. 

P.O. Box 233, Bellflower, Calif. 
· '!\IODEJ .. S & !\IOlJEL St'PPLIES 

ILLUSTRATED Catalog over 100 models. 
Castings and Blue Prints. Steam and 

Gasoline Engines. Locomotives. lOc post
paid. Active Products & Supply Co .• 53 W. 
Jackson. Chicago 4. 
SCALE Railroaders: Polk's 128 page. pro-

fusely illustrated "H.O." catalog; Equip
ment. accessories. fittings. etc. Exciting 
quiz game feature. 25c refundable with 
order. Polk's, 314 5th Ave .• New York 1. 
MOST complete Illustrated Catalog-"0-

HO 00" Model Railroad Parts ever 
published. Send 5c for mailing. Selly. 1371 
Gates Ave. Dept. 817. Brooklyn, N. Y. 

Copynghted matenal 
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POPIIl.A~ SCIENCE O~POTITIINIT/ES 
SHIP model kits and fittings. Complete 

line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fi t tings and blueprints at standard 
prices. Most complete stock in New Eng. 
land. James Bliss & Co.. Inc.. 220 State 
St .. Boston. Mass. 
"SHIP Models illustrated with a. Guide to 

Modeling" -the most complete and au
thentic book ever published. plans. detailed 
drawings. close-up photographs. Ups and 
tricks for modeling success-only $2-post
paid. Marine Model Co .• Dept. 3. 29 W. 
15th St .• New York City. 
COMPLETE Kit: Ship models, coach 

models. covered wagon. All parts cut to 
fit. no shaping required. tack hammer only 
tool needed. Everything included. sails. 
wire and rigging. Send 3c for catalog. 
Miniature Ship Models. Dept. N, Perkasie, 
Penna. 
BUILD The Famous P. T. Boat. A model 

of 80 feet of fighting fury. Most au
thentic model kit on market. 130 precision. 
true·to-scale parts. ready to assemble. No 
tools needed. Descriptive folder free. Cre
ative Crafts. Winnetka 6. Illinois. 
BUILD the Famous P.T. Boat. A Model of 

80 feet of fighting fury. Most authentic 
model kit on market. 130 precision. true
to·scale parts, ready to assemble. No tools 
needed. Descriptive folder free. Creative 
Crafts. Box 236-B, Winnetka, Ill. 
POLK'S complete "Solid" model airplane 

catalog. 60 pages! Hundreds of illustra
tions, descriptions, specifications! Build
ing data! 15c (coin or stamps). Polk's. 314 
5th Ave .• New York 1. 
WORLDS largest selection model engine 

castings and drawings. Catalogue JOe. 
Wayne M1ller, Suite 201, Engineering 
Bldg .. Chicago 6. 
RAILWAY Models complete line, informa

tive catalog HO and 0 Gauge 79 pages 
25c. Walthers. 269 Erie. Milwaukee. Wis-
consin. · 
RADIO control for your model. Send 25 

cents for Instruction Manual to Radio 
Control Headquarters, Box 214. Deal. New 
Jersey. No stamps. 
SHIP Model and yacht supplies. complete 

large 64 page Catalog11e. 25c. Wm. Wild, 
510 E. 11th St .. New York City. 
STAINLESS Steel, bright forever. Sample 

Supply $1.00 postpaid. Engineering, 
1155S S . Kenmore. Los Angeles 6, Calif. 
BRASS Gea1·s and model supplies for the 

Inventors. Send lOc for catalog. Pierce 
Model Works, Tinley Park. Ill. 
CASTINGS, blueprints for model steam 

engines. Circular lOc. Anton Bohaboy. 
2297 Price St .. Rahway, N. J. 
BOAT Models. P. T., Cabin Cruiser. Speed

boat. Free Circular. All Star, 2003 Lin
coln Ave .• Chicago 14. 
1\fONEl' !\lAKING OPPORTUNITIES 
EARN Money at Home spare or full time. 

unusual mail business earned $1500.00 
Monthly. No selllng, No canvassing, Noth
ing to buy, No penny snatching scheme but 
honest dignified business. Rush $1.00 for 
complete plan and Instruction course pre
paid. Refund if not satisfied. H . S. Black 
Co .• 160 Glengarry, Toronto, Canada. 
MECHANICALLY Inclined Men-Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
h ow. Welding, Refrigeration, Motor re
pair. How to get business. etc .. all phases 
covered. Free literature. Christy Supply. 
Dept 1451. 2835 N. Central Ave .. Chicago. 
PLASTICs-Learn to work with Lucite 

and Plexiglas. It's fascinating. It's 
profitable. Simplified course of Instruction. 
Postpaid $1.00. Materials available. Price 
list free. Dept. 14. California Plastic Fab
ricating Institute. 629 W. 9th St . . Los An
geles (15) . Call f. 

NEW Writers needed. Rewrite ideas in 
Magazines, Newspapers. and Books. A 

splendid hobby or career for you If you 
can write clear. correct English. You may 
make as high as $5.50 per hour. Postcard 
brings information. Modern Writer 's Serv
ice. 823 S. Fourth St., Springfield. Illinois. 
ELECTRIC Clocks are every where you go, 

buildings, homes, parking-Jots. factories . . 
Repairs increasing. Our easy to Jearn 
course wi th pictures and drawings teach 
You how to repair these clocks. Electronic 
Supply Co .• Box 2350-B, Houston 1, Texas. 

INDEPENDENCE, Increased earnings. no 
money worries. Forget Postwar Layoffs. 

"Help Yourself to Postwar Prosperity" 
shows how. Details Free. National Busi
ness Bureau, Dept . A5A. Box 5374, Chicago 
7. Ill. 

PRIZE Contest Fans Can Win A For-
tune! Free announcement service! Good 

news for untalented contestants! Write to
day! National Contest Bulletin, Box 634-M. 
Grand Cent ral Station. New York Cltv. .. 
A $100-A-MONTH hobby at home! No 

soliciting, no mail order. no meeting 
people. Easy, enjoyable pastime. Details. 
25c (Refundable. ) Laura Dickson, 808A 
Elizabeth St.. Anderson. S . C. 
LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex
pensive correspondence course. Write Meta
science. De Land. Florida. 
DON'T let after the war lay-offs lick you. 

Prepare Now for a. bigger, Better job. 
We can show you how to land it. Write for 
free information. S tauffer, 230-S Wash
ington Ave .• Bethlehem. Pa. 
MEN-Women. be Independent, start own 

business at home. Literature, describing 
over 100 tested "Money-Making Plans" 
10c. Foucher & Son, 17218 Detroit S t .• 
Detroit 24, Mich . 
GIANT big mall! Hundreds ot money mak-

ing propositions. home work offers. in
cluding big magazine. all for a dime. Gar
denville PubUshers. Gardenvllle 12. N. Y. 
CIGARETTE Rollers easily and quickly 

made and sold. Big Demand. Sample and 
instructions $1.00. Barcus-e. 1001 N. 13th, 
Terre Haute, Indiana. 
EARN money at home! Thousands do! 

"Home Worker Magazine" tells how. 
Sample. 25c. Sizemore. Box 6, 4917 North 
KostneL Chicago. 
WHOLESALE catalog. and directory 10c. 

(Reftmdable) over 1.500.000 articles. 
Stafford. Sunnyslde-X, Indianapolis 44, 
Ind. 
SELL office supplies by mall. Samples. 

moneymaking infot·mation for 25c. re
fundable. Edga1· W. Thomas, Barnesville 
11. Ohio. 
YOU CAN win thousands of dollars in con

tests. Proof. lOc brings exclusive par
ticulars. Lawrence. 4627-S Farnhlll Rd. , , 
Philadelphia 44, Penna. 
$10,000.000 FREE! Annually. Prize Con

tests. Win Fortune. We help you win. 
Latest Bullet in. Free. Cash Register, 210 
Fifth Avenue. New York 10. 
DETECTIVES Earn Big Money. Experience 

unnecessary. Particulars free. Wagoner. 
P-125 West 86th. N. Y., N. Y. 
OPERATE your own mall order business at 

home. Details free. George V. Beach, 
79 Essex S t., Springfield. Massachusetts. 
"VARIOUS Opportunity Catalog". Copy 

10c. P. 0. Box 1735, San Diego 12. Cali
fornia. 
WANT financial independence? I've helped 

thousands. Free information. Thompson. 
Dept. A. 4524 Milford. Detroit 10. Mich. 
WANT to make $100 weekly? No foolin'. 

Write Wilkin. 1348-M High, Hlllsboro, 
Ohio. 
MONEY -MAKING Business-Free! litera

ture. Write Successful Income Builders, 
Hollywood 28, California. 
EARN Money at home. 300 complete plans. 

25c postpaid. Herren. Box 4255, Port
land 8. Ore. 
BIG Profits! Through Big Mail! Send lOc 

coin. Kasis. 1264 44th St. , Brooklyn, 
N. Y. 
749 MONEYMAKING Home Business Op. 

portunities. 25c! Hirsch Enterprises. 
Spring Valley 3;:•-,:N:,:..:,· =.Y..:.. ---,-:-:---=---:-:-:
WE'LL Swap Sell Buy anything. Free list. 

National swappers Guide, 610 St. Joseph, 
Evansville, Indiana. 
YOUR Own Business! Marvelous opportu

nity. Write. Publlshers, 159E-W. Goethe, 
Chicago 10. Ill. 
EARN money evenings, copying and dupli

cating comic cartoons for advertisers. 
Comic-Ads. Argyle. Wisconsin. 
300 C.~ PROFIT mailing letters from your 

home. Write Kahen, 506 W. 45th, 
Chicago 9. 

NEW! Sensational! Extraordinary! Amaz
ing employment proposition 10c. Hickory

del, Glenbeulah. Wisconsin. 
MAKE extra money at home. Details free. 

Lumco. Kimball, Nebr 
.1\IONUl'tiENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalog, 

Granite-Marble Factory. A49, Oneco, Fla. 
MOTION PICTUitE & SOUND 

EQlTIP)lENT 

GUARANTEED fresh movie film! Three 
spools double 8mm. $3.45! Six spools sin· 

gle 8mm for Unlvex cameras. $3.50! (Limit 
six spools each type.) Processing free! 
W!ll ship C.O.D. on $1.00 deposit. State 
make of camera. Eso-S. 4038 Broadway. 
Kansas Cit :v 2. Missouri. 
SCIENTISTS astounded! Black-white 

movie films. slides. projected in natural 
colors. Iriscope kit. complete instructions. 
$5.00, postpaid. Experimental use only. 
Supply limited. Details. stamp. Jenkins. 
Box 392-A, Elmira, N. Y. 

BETTERPIX outdoor safety film, 100' 
16mm. $2.50, 25' double 8mm. $1.25. 

Free Developing. Finished subjects sold, 
Exchanged. Sound Library. Bet ter Filma 
742 New Lots. Brooklyn 7. N. Y. 
TREMENDOUS Savings, Join original 

movie guild. Application blank. Big 1945 
movie catalog that' s different satnple dime. 
Trans-American Sales. Morristown. New 
Jersey. 
GORGEOUS Girls-8parkling, Allure 8mm. 

$2.00. 16mm $4.00 each. Comedy, Travel. 
film. Equipment. 1945 Catalog, sample 
dime. Audet, Box 6520·AG, Philadelphia, 
38. Pa. 
MOVIE Amateurs! Our club members are 

entitled to see film subjects free each 
month. Write for details. Home Movies 
Club, DePt. PS5, 4215 W. 41st Ave., Den
ver 12, Colorado. 
WANTED: 8/ 16 mm films. Any subject. 

One or two reels, complete. good condi
tion. Send films or description today. Pay 
cash. D. S . Agnew. 313 Wisconsin. Oak 
Park, Ill . 

BEAUTIFUL Kodachrome. glamour. travel 
films-8mm. 16mm. List color sample. lOc. 

Iriscope kit for experimenters. $5.00. Ray 
Vater, 201A. Elmira, N. Y. 
8-16mm SILENT-sound films. Complete 

rental library, All latest subjects. F ree 
catalogue. (sample film lOc). Garden Film, 
317 W. 50th. New York 19. 
16mm SOUND Film, most unusual list ever 

compiled· film sample and list (lOc in 
coin). Jack Curry. 919 N. 6th St .• Phoenix, 
Arizona 2. 
GLAMOUR Girls. Sample. Dime. Zien tek, 

1129 Monroe Circle. Baltimore 25. Mary
land. 
SALE-Rent 8-16mm Films. Catalogues 

· lOc. Don Elder's, 739-B Boylston. Bos
ton 16. Mass. 
I BUY-Swap-Rent-Sell 8mm. 16mm 

movie films. Harvey Iris. Box 539, 
Brockton . Mass. 
LEARN Movie Projection. Management. 

Free catalog. Give age. Theat re School, 
Elmira, N. Y. 
JOIN the Movle·A-Mont h Club and save 

40 to 60(1,. on new I6mm sound films. 
Cope, 5869 South Figueroa. Los Angeles 3. 
SEND stamp for 16mm. 8mm catalogue. 

Ste r ling's . 679 Northa mpton. Easton. Pa. 
FREE 1945 Movie Catalog; samples 10c. 

Goodwill Company. Jackson. Tennessee. 
MOVIE Camera Films. Ambassador, 479-

A Quincy St .• Brooklyn, N. Y. 
1\lOTORCl'CI.ES, BICYCLES & I 

SUPPUES 
PROFESSIONAL Midget Races, Motor-

scooter, Midget Car and Midget Motor
cycle. Plans and Specifications for a ll 
these contained in new illustrated hand
book. 25c. Big list used motors. motor
scooters. motorbikes, Servl-Cycles. etc., in
cluded free! Mid-West. 2557 Charlestown. 
Toledo, Ohio. 
MOTORCYCLE Mumer, Steel Packed, 

beautiful tone, seamless streamline de
sign, $6.00. Really be&uties. Sandee Muffler 
Co .• 7523 S. Western Ave .• Los Angeles 44. 
·calif. 
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FLOYD Clymer's Motorcycling Manual. 
144 pages. 120 illustrations. Compl~te in

formation, specifications, descriptions doz
ens motorcycles. Engines. transmissions. 
carburetors. square four. two piston sin
gles sleeve valve engines, overhead cam
shafts, water cooled motorcycles, spring 
frames. hydraulic forks. sidecars. riding 
Instructions. Two cycle engines and power 
bicycles described, illustrated. Just out. 
$2.00 postpaid. Clymer, 212S W. Pico. Los 
Angeles 6. Calif. 
MIDGET Car, $20 less motor; Motorbikes 

'$3S up, complete; Servicycle $2S less 
motor; complete motorscooters $40 up. 
Briggs-Stratton. Lauson, Maytag motors. 
several as low as $S. Unrationed balloon 
tires $1.75 up. Mailorder only. Send 2Sc 
for Big War-Bargain catalogue No. 7, con
taining hundreds of bargains in Motor
bikes, Motorscooters. Midget Cars, Tires, 
Parts. Plans. etc. (3Sc by first class mail). 
Midget Motors Directory. Athens, Ohio. 
"MODERN Motorcycle Mechanics." man-

ual. enlarged. revised second edition. 
SSO pages, 300 illustrations. The most up
to- date and complete motorcycle book pub
lished. Covers operation and servicing 
Harley-Davidson. Indian and British 
makes. Available immediately. Price $3.00. 
Nicholson Brothers. Motorcycle Engineers, 
Saskatoon. Canada. 
WHEELS, Tires, and Tubes for Motor 

Scooters. Midget Cars. Wheelbarrows, 
and other Industrial equipment. All sizes. 
Also Bicycle Parts and accessories. Larg
est stock in United States. Send dime for 
list. Cycle Transport Company, 1241 S. 
Michigan Ave .. Dept. C. Chicago 5, Illinois. 
FLOYD Clymer's Historical Motor Scrap-

book $1.50 Postpaid. This is the book 
Time Magazine said is a "must". 
2SO early motorcycles, automobiles 11-
lustrated, described. See our advertise
ments under Automobiles. Clymer. 2125 
W. Pico. Los Angeles 6. Callf. 
MOTOR and Motorbike Manuals contain-

ing Motorbike and Scooter plans. Catalog 
section. tune up specification for twenty 
different motors and other Information, 
$1.00. Variety Enterprise Co .• P. 0. Box. 
124. Evansville, Indiana. 
BOOK "Speed-How to Obtain It". 160 

pages. illustrated. instructions. cams. bal
ance, timing. valves. pistons. racing tech
nique. World's greatest speed tuning book. 
$1.50 postpaid. Clymer, 212S W. Pico, Los 
Angeles 6 , Calif. 
MOTOR Books. Most complete automobile, 

motorcycle selection in America. Histori
cal, technical. racing. Send dime for book 
catalog. Clymer, 212S W. Pico. Los An
geles 6, Calif. 
PLANS, Scale drawings, specifications. il-

lustrations for building attractive Motor 
Scooter complete $2.00; plans electrically 
driven bicycle $1.SO postpaid. Clymer. 2125 
W. Plco. Los Angeles 6, Calif. 
ENGLISH "Motorcycling" Magazine. In-

teresting. educational. foreign motorcy
cles. Racing, new-old models, advertise
ments. SOc sample copy. Clymer. 2125 W. 
Pico. Los Angeles 6, Calif. 
BUILD America's lowest priced motor-

scooter speedster! Complete plans and 
specifications $1.00. Big list bargain priced 
used motors. etc.. included free! Motor 
Supuly. Box CS-1682, Toledo, Ohio. 
PARTS accessories pistons chain Harley 

Davidson Motorcycles. McCann's, P .O. 
Box 114. El Paso. Texas. 
SEND 2Sc for comolete motorbike plans 

and parts list. Motorbike Service, 2108 
McLean. New Albany, Indiana. 

1\IUSIC. 1\HTSICAT. JNSTRVMENTS 
PIANISTS - Quickly improve technique. 

sightreading, accuracy, memorizing, play. 
ing through Mental-Muscular Coordina
tion. Free Booklet. Br oadwell S tudios. 
Dept. 95F, Covina. California. 
CROSS-NOTE Puzzles. The Music-Lover's 

Delight. Interesting, Instructive. The 
Way to Music and Music·Writing. Price 
$1.00. D'Aieo, 190 Sackman St., Brooklyn 
12, N. Y. 
SONGWRITERS: Send Poems for Free 

Examination. Write for free Instructive 
Booklet Outlining Opportunities. United 
Music Corporation . Salem. Indiana. 
PLAY Swing Piano! Send lOc for instruc

tion bulletin. Christensen S tudios. 765 
Kimball Hall. Chicago 4. Ill. 

LEARN Piano in 5 lessons by ear. Play any 
song-Easiest method known. AmaZing 

results-complete course $2. ABC Piano 
Method, Dept. 85, Mt . Vernon. N. Y., Box 
145. 
I.;EARN Hawaiian Guitar by Earl New! 

Simple I Easy Method! $1. Harden, Box 
1756. Fort Benning. Ga. 
HOME Study Course for Hawaiian Guitar. 

(diagram). Tulsa Insti tu te of Music. 
109-B W. 4th St.. Tulsa 3, Oklahoma. 
POPULAR Piano In 12 lessons. Beginners 

or advanced guaranteed. Kelly School, 
1734 30th Ave., San Francisco, Calif. 
MUSIC Composed. Music Printed. Reginald • 

Belcher. Chatham, New Jersey, Estab
lished 1910. 
SINGING made Easy. Send for information 

to Eastern Studio, Chambersburg, Pa. 
N Al\IE J ... ISTS 

INCREASE your sales by mall. Lists for 
every purpose. 100,000 live names, of 

mail order buyers of Clothes, Jewelry. 
Farm Supplies. I tems for Mechanics, Nov
elties, Gift Items. Books, Pin-Ups, etc. No 
addressing to do. Names typed clearly on 
gummed labels. Men or Women. Test any 
quantity from 100 names for $1.00 to 1000 
names for $10.00. You'll be back for more. 
State some details for selected list. D. 
Jaffe, (Dept. s.l), 7204 Juno St .. Forest 
Hills. New York. 

OLD STA:\IPS WANTED 
WHAT have you to offer? A collection? A 

"Shoe Box" accumulation? Anything in 
stamps. We urgently need them. Spot cash 
paid. Cosmopolitan Stamp Co., 14S7 Broad
way (Times Square). New York. 
STAMP Collections, mixtures accumula

tions and odd mint sheets bought at too 
prices by private colleQ.tor. Submit for cash 
offer. H. T. Webber, Box 586, Danville. Ill. 

I'ATENT ATTORNEYS 
INVENTORS: Learn now-without obliga-

tion-how to protect and sell your in
vention. Write for free "Record of In
vention" form and complete instructions 
for making disclosure and establishing date 
of your invention. We also send our new 
free "Patent Guide for the Inventor," con
taining complete information about patent 
procedure and how to sell inventions; giv
ing illltstrations of many successful in
ventions; over 1SO basic mechanical move
ments. 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 Attorneys. 52B-E Adams Building. 
Washington. 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
tions. Sent f ree. Lancastet·. All wine & 
Rommel. Registered Patent AttorneY. 413 
Bowen Building, Washington S. 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 free. Write immediately to experienced 
patent counselors. Victor J. Evans & Co., 
941-E Merlin Bldg., Washington. D. C. 
PATENTS-Trade marks. Preliminary ad-

vice. book and disclosure form free. Per
sonal service. I rving L. McCathran. 316 
McLachlen Bldg., Washington 1, D. C. 
Registered Patent Attorney. 
PROTECT your invention through medium 

of my expert personal service. Prelimi
nary information without obligation. Hor
ace L. Beall, 902 F Street, N.W. 4, Wash
ington. D. C. 
"INVENTOR'S GUIDE" free, containing 

100 mechanical movements. information 
about patenting, sell1ng inventions. Frank 
B. Ledermann. 1S4 Nassau St .. New York 7. 
C. A. Snow & Co., S-427 Snow Bldg., 

Washington 1, D. C. Registered Patent 
Attorneys, Established 187S. Literature 
mailed on request. 
PATENT Protection. Write for informa

tion. Fees. Record of Invention. Free. 
Randolph & Beavers. 340-A Columbian 
Bldg., Washington, D. C. 

PATENT-Particulars and blanks. free. air
mailed. Sterling Buck, P-637 North Ave .. 

Baltimore 17, Md. Government- Registered 
38 years. 

PATENTS Obtained; selling service. in
formation: recording forms free. Lablner, 

World Bullalng, New York 7. 
PArENTS 

LOCKABLE, Ash Tray patent. Wonderful 
for Hotels, Night Clubs, etc. Sell out

right or royalty. Guy Tonlolo, Grapeville. 
Pa. 
WILL Buy for cash patent in plumbing or 

construction field. Ronald . 4020 Cottage 
Grove, Chicago. 
MANUFACTURERS actually seeking .... 

See Invention's advertisement under "In
ventions Wanted." 

PATENTS FOR SALE 
SAFETY Razor. Patent 2367571, Great 

Modern Improvement, Plastic Product. 
appearance that of Electric Razor. Radical, 
Streamlines Chair design 139176. has com
partment trunklike extension to back of 
chair. Gives completed streamlined effect. 
Frank A. Gal de, 318 E. St.. S . Boston, 
Mass. 

PERSONAL 
STUPENDOUS. offer ! Gigantic mail. Re-

ceive many free Magazines. free Samples, 
Valuable Merchandise bargains, Money 
making opportunities, Tips, Plans. 
Schemes, galore. List your name in our 
Directory, 2Sc. and receive absolutely free! 
Information. Cigarettes, where to buy 
wholesale in quantities. Free copy, "The 
Mail-Order Educator," Magazine. Its 
unique! Its different! I t teaches Mail
Order. Free! A lovely, useful. surprise gift 
National Distributors. Box S7PS. Muskegon 
Hts., Mich. 
DANDRUFF can be controlled and in most 

cases eliminated entirely with our ef
fective greaseless preparation "Sulox". 
While improving the scalp Sulox also re
tards falling hair and gives your head a 
healthy appearance. Send fot· large pack
age $1 or a trial size SOc postpaid. Charing 
Cross Sulox Co.. S04 Charing Cross Rd., 
Baltimore 29, Md. · 
TODAY, millions are despairing, disil· 

lusioned, dissatisfied, discouraged. de· 
feated. Today. other millions are happy, 
con.tented, victorious; Jiving joyfully, In 
whtch class are you? This plan shows the 
way to achievement of the happy and suc
cessful life. Only $1.00. Ira G . Mercer, 639 
Main Ave .. Passaic, N. J . 
BE Lonely No More! ()pen Destiny's Door! 

SOc Brings Cupid's Destiny. World's 
Greatest Social Publication. including na
tionwide names. addresses; either sex. Cap
tivating descriptions; sparkling pictures
widows. widowers. bachelors. beautiful 
girls desiring early marriage. Mention your 
age. Destiny League. Aberdeen 75, Wash. 
IS your girl friend taking you over the 

· hurdles? Find out her true character by 
I having a character analysis made from her 
' nandwriting! Send a page of writing in I ink on unlined papet· and two dollars to 

Dominique. 930 16th St. N. W ., Washing
ton. D. c . 
SLEEPLESSNESS is unnecessary, over-

come noises with Sleep-Rite soft waxen 
earstoppers. Four months supply $1.00. Set 
lOc. Guaranteed. At leading druggists. Ac
cepted American Medical Association. Free 
Proof. Raymond Dow, 17 Park Row 
(1216AE). New York 7. 
MEET New Friends through our Personal 

Service dedicated to promotion of inter
esting friendships. Discriminat ing clientele. 
all religious faiths. Established 1935. When 
In New York visit us. Grace Bowes. Ameri
can Service 236-PS W. 70th St., New York 
City, N. Y. 
FIND new Health. youth. feel. look young-

er. Benefit all ailments; overcome most. 
Easy, drugless methods. Remarkable trea
tise, $3.00. Refundable. (Details free). 
Henry Casper, Publisher, S24 Rock Road, 
Dept. PS. Glen Rock. New Jersey. 
GET Acquainted Club-Through social cor-

respondence thousands yearly meet their 
"ideal" . Write for list of eligibles. Many 
ln your State. Simpson, Box 12Sl, Denver, 
Colorado. 
MAKE new !riends thru old reliable club. 

Free book with photos o! members. 
Correspondence confidential. Exchange 
Company, 3827-PS Main, Kansas City, Mo. 
MEET New Friends in an interesting way. 

Write The Country Club. 203 Ivy St .• 
Arlington. New Jersey. 

Copyrighted m atenal 
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PSORIASIS Sufferers: P ixacol baa brought 
relief when everything else failed. Use 

only as directed. Apply externally, dries 
quickly, conven.ient. Try regular $1 bottle 
without investing a cent! Write: P!xacol 
Lab., Box 3583. Cleveland. Ohio. 
DRUNKENNESS Is a disease which re-

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S. Nelson. The 
Keeley Institute, Dwight, Ill. 
YOUR Future, any age; To be most suc-

cessful and happy regardless of profes
sion chosen. you should acquire the quali
fications in "Expert Guidance Chart." 
Authentic. Mail $1.00 to Wilkinson's, Rm. 
407, 1420 K St . , Washington 5. D. C. 
LEARN characters at a glance! Know 

friends? Enemies? Sweetheart! Employ
ers and employees need this. Scientific 
Proven System. Information Free. Acme, 
Dept. A. 6302 30th St .• Detroit, Michigan. 

LONELY? Plain sealed details free. Largest 
Club in West. Endorsed by ministers. 

Club Eli te, Box 71, Los Angeles 53. 

MAKE Friends, banish loneliness. through 
this delightfully difieren t, unique, cor

respondence circle. Sealed details free. 
Gotham Circle, 152-F West 42nd, New 
York 18. 
ANALYZE Handwriting. Earn up to $100. 

weekly in uncrowded profession. Com
plete course and free handwriting analysis 
$1.00. Mayer, 681 Market, San Francisco 
S. Caltf. 

HEALTH, Prosperity, Happiness. Informa
tion free. Joseph Louis Schertz, 5338-B 

Bartmer Avenue, St. Louis 12, Missouri. 

LONESOME? Join World's Greatest Social 
Directory. Photos. Descriptions. Quicker 

Results; Stamp. Excel, 2149 Jackson. Chi
cago 12. Ill. 
TEN Name Club, Correspondents selected 

especially to suit you, strictly confiden
tial. 2Sc brings questionnaire and details, 
Dept. HC 6821. Ave. L , Houston 11. Texas. 
KARMA, Box 823-C, Imperial Beach. Cali-

fornia. Your Questions Confidentially 
J' nswered $1.00. Send Birth Date Parties 
Involved. 
SEE your name in newspaper headlines. 

Startle your friends. Fun Galore. Free 
Details. Write-Horne, Box 372M. Back 
Bay Annex. Boston 17, Mass. 
LONESOME? Write to Broadway Friend

ship Club. P. 0. Box No. 67, Times 
Square Station. New York City for cor-
respondence. friends, marriage. . 
PRAYER that Works. Metaphysics Simpli

fied. Send for Free Book. Ontology 
Foundation, Box 832, Dept. 142-D, Chicago 
90. 
ROMANTIC publlcation-150 names. ad-

dresses, descriptions lonely people wish
ing correspondence, 25c. Year $1.00. Cupid's 
Magazine. Box 171. McKenzie. Tennessee. 
PIMPLES disappear overnight. I tried 

everything till I found this Formula.. 
Make it yourself $1.00. Morean. Box 24J, 
Lowell. Mass. 
BLUE? Lonely? Without a date? Confi-

dent ial details in plain sealed envelope 
6c. The Friendship Letter Society. Lock 
Drawer 430-PS, Springfield. Missouri. 

WIDOW and Widowers Club. (Confidential 
details 25c.) Write John Rankin, Spring-

field. Missouri. · 

PSORIASIS. Dry Eczema! Rush name for 
amazing facts. special no risk ofier. Car

ter-Howell Laboratory. 457 Schenectady 
Avenue. Dept. M-11. Brooklyn 3, N. Y. 
LONELY, Have friends, romance, com

panionship thru correspondence. Seales 
particulars free. Pear Smith, Box 2732, 
Kansas City 13. Mo. 
WINNING a Husband by Darlene Harrison, 

should be read by every unmarried 
woman. Price 2Sc. S. Benko. 246 Fifth Ave .• 
New York. 
LOOK Taller! Amazing. new system! Up 

to 6~4" reported! Information Freel 
Prohaska Studio. PSM 5, Johnstown, New 
York. 

VACATIONS anywhere! Resorts. Ranches, 
Camps, Cabins. (State and Federal 

Parks) listed. Send needs, desires and soc. 
556P Noroton Heights, Conn. 
LEARN Ventriloquism, 3c stamp brings 

particulars. Smith, Dept. 220, 801 Bige
low. Peoria. Illinois. 
HYPNOTISM. Complete 20 Method Course. 

25c. Western Institute Hypnotism D-1619, 
Palatine. Il l. 
CONSTIPATED. Use Gavitt's Herb Tab

lets. Free Sample. Caution: Use only as 
directed. Gavitt's, Topeka, Kansas. 
LONESOME? Descriptions and details. 

Members everywhere. Acme Club, Box 
4255. Portland 8. Oregon. 
UIRL photos. spicy but beautiful. $1.00 

for group. " Little Eve." Box 211, Terre 
Haute, Indiana. 
" BUYING Bloomers," lusty spicy hot, 

talkie comedy story. $1.00 Postpaid. "Lit
tle Eve." Box 211. Terre Haute, Indiana. 
ATHLETE'S Coot remedy. Guaranteed. 

$1.00 bott le postpaid. Dr. W. J. Renz. 
Rm. 3, Chavanne Bldg., Lake Charles. La. 
FOOT Sufferers fibre metal Arch Supports 

Guaranteed. Send $1.00 and shoe size. 
Blair, 4520 Sheridan-40, Chicago. 
BEAUTIFUL Girls. Bathing beauties. At

tractive poses. 12 for SOc. United Arts, 
2309-E Lawrence, Toledo. Ohio. 
ENCYCLOPAEDIZES your Activities ; $1 .25. 

Nu-Plan Record Co., Maryland Bldg., 
Washington 1, D. C. 
LONELY? Join nation's finest Correspond

ence Club. Photos. particulars lOc. S. 
Benko. 246 Fifth Ave., New York. 
DANIEL WILLIAMSON-Please advise ad

dress. No interference. Parents and Sis
ters. 
BUY Vitamins Wholesale. Literature free. 

Wonder Foundation. Box 6164, Los An
geles. 55, Calif. 
DO you know God. Wri te for free pam

phlet, it will open your eyes. C. N. Wil
son. Box 32SS, Orlando. Florida. 
BUY Vitamins d irect. Save. Postcard. Ma

toska Products. White Beat Lake. Minn. 
HAIR Falling? Dandruff? Write Trlcholo

gist. 139 Lewis Street. Phillipsburg, N. J. 
FREE Pin-up photos! Write Bill Jardon, 

744-B Crown, Brooklyn 13, N. Y. 
LEARN Hypnotism In 2S lessons. 25c. Ler

ner, 15 W. 208th St., New York 67, N. Y. 
TEN cents for samples printed stationery. 

Sicocoan. 6348 Windham. S t. Louis. Mo. 
REJUVENATION of Men, Women. Litera

ture $1. Healthotel, South Whitley, Ind. 
PHOTO FINL'SHING 

SENSATIONAL introduct-ory offer! Send 
snapshot or negative. this ad. and 3c. 

We' ll send you a beautiful 7"x5" enlarge
ment and free snapshot folder! Reprints
from your negatives. 16 regular-size or 8 
Double-Size reprints. 25c. Candid rolls-36 
exp. 3Smm developed, vaporated. enlarged 
to 3x4. $1.00! 18 exp. 60c. Reprints. 3x4. 3c 
each. We have new, perfect 35mm film. 
Low prices. Free Mailers. details on re
quest. American Studios. Dept. 26S. La
Crosse. Wis. 
BIGGEST $1.00 value in 35mm finishing 

today. 36 exposure tlne grain 3~~x4~2 en
largements; deckled. embossed margin and 
date. Eighteen exposure '15c; 16 exposure 
splits SSe; 36 exposure reloads SOc. Special: 
return this ad with $2.00 and we will send 
five 36 exposure reloads. Free Mailers. 8 
exposure rolls in beautiful, deckled con
tact finish with embossed wide margin, 
25c. Mailbag Film Service. Box SUOA, 
Chicago 80. 
BEAUTIFUL double size Pictures 3 ~2c each, 

from 116 and 120 negatives. 3~~x4% from 
all other sizes. All work guaranteed. Over
night service. Roll developed and 8 pictures 
JOe. Roll 12 pictures 45c. Roll 16 p ictures 
60c. Enlargements on double weight por
trait paper Sx7-30c, 8xlG-50c. Copies 
made from any picture 7Sc. Pacific Photo 
Service. Box 666. San Francisco, Callfornla. 
YOUR 6-8 Exposure Roll Developed and 

Two print-s each good negative JOe: Or 
enlarged to about Post Card size 8 ExpO
sures 2Sc. 12 Exposures 40c. 16 Exposures , 
soc. Rapid Foto Service. G.P.O. Box 413, 
New York 1. N. Y. 

OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 

home. Easy simplified method. Previous 
experience unnecessary. Send !or . free in
formation and requirements. National 
Photo Coloring School, 131S Michigan, 
Dept, 1721. Chicago. 
ROLL Developed and 8 beautiful enlanJe-

ments 2 to 6 times larger. Deckled Edge 
-High Gloss. Any 8· exposure roll 25e 
coin. 12 ex. 35c-16 ex. SOc-36 ex. $1.00. 
Reprint Enlargements Jc each. Alden 
Photos, 94-4 Astor Station, Boston 2J. Mass. 
EVERY picture an enlargement! 8 spar-

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller: 
enlarge reprints 3c. Enlarge Photo. Box 
791Q. Boston. Mass. 
PHOTO Kit. Make your own snapshot 

prints. Everything furnished. No dark
room or experience nec.essary. Supply lim
ited. Order today. $1.50 postpaid. Godfrey 
Company, Box 2203, San Antonio, Texas. 
FOTOSTAMPS: Your picture reproduced 

facsimile of postage stamp. Sample. 
Send any negative or picture. $2.00 per 
100. Wesfoto, US Aspen St., Chevy Chase 
15, Maryland. 
INTRODUCTORY Offer-Six enlargements 

from your favorite negative. 25c. Sky
land Studios. Box 4ll. Dept. "ES", Ashe
ville. N. C. 
100 MINIATURES I3a"X~it. $1.00. Made 

from Snapshot, Perforated. Gummed, for 
Stationary, etc. Original unharmed. Lang, 
1334 Thorndale. Chicago. 
CONFIDENTIAL developing. Two prints 

each negative 25c. Reprints 2c. Royal 
Photos, 1718 N. Sixth. Harrisburg, Penna. 
SIX 5 x 7 enlargements from photo $1. 

S tudio. 1408-S Bond. Rockford, Ill. 
PLASTICS 

COLORING Plastic! Simple method of dye-
ing Luclte and Plexiglas. Just Immerse 

in dyeing solution. remove and rinse In 
clear water. Complete color range. all col
ors intermixable. $1.25 PP Ex-p. Plastic 
Dyes, 2657 Budlong Ave .• Dept. 29-A, Los 
Angeles 7. Calif. 
"PLASTICS In a Nutshell", complete in

formative outline of Plastics. 1945 Edi
tion. $1.00. Plastics Information, Box 
633, Stamford. Conn. 
CATALIN 3"x9" strips in colours and large 

masked new stock %'" Lucite. 2 lb. pack
age 2.00. Homecrafters, 81 Duke, Toronto, 
Canada. 

POLTJ.TRY & SUPPLIES 
AS Modern as Tomorrow-A must today-

Try my system in everlasting Poultry 
Profits. 35 years of perpetual successes 
guarantees results. Money back! SOc post
paid. Lewis System (Agriculture Engineer) 
273 Windsor St.. Hartford 5. Conn. 
RAISE turkeys the new way. write for free 

information explaining how to make up 
to $3000.00 In your own backyard. address 
National Turkey Institute. Dept, 57, Co
lumbus. Kansas. 

PRINTING. .1\IULTIGRAPHI~G, 
l\111\IEOGRAPIDNG, LABELS 

QUALITY Printing. Lowest prices! Shop 
orders. Shipping Tags, Automobile 

Fo-r:ms, Noteheads, Duplicate Forms, State
ments, Invoices, Time Cards. Manifold 
Books. Ruled Forms, etc .• State Require
ments. Printing Service. 7922 S. Vermont 
Ave.. Los Angeles 44. Cal1f. 
"PRINTOMATIC" Self-feeding Rotary 

Stencil Post Card Printer, $9.50 Com
plete. All Makes Duplicator Supplles. 
Literature Free. Pittsburgh Typewriter 
Supply, 336-MA Fourth Avenue, Pitts
burgh 22. Pa. 
PRINTING of Quality ; 1 color. 1.000 each, 

Bond Letterheads. Invoices, Statements 
$6.85. 6% Envelopes $4.25; No. 10. $5.SO. 
Postpaid. Remittance must accompany or
der. Commercial Print, 15 W. Michigan. 
Duluth 2. Minn. 
QUALITY Printing: Office forms, business 

stationery, rule and color work, booklets. 
pamphlets. folders, circulars. cards, tags. 
labels. Write stating needs for Prices and 
Samples. Edgewood Press, Edgewood, 
Maryland. 
1000 BUSINESS Cards $2.00. Rubber 

Stamp, your name, address 3 Jines. type. 
writer type SOc. Willmard Press, 120 
Beacon, Providence 3, R. I. 

Copyrighted material 
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PO 'Pet tAR SCIENCE O~PORTIINITIE8 

STICK your name and address on every-
thing, stationery, envelopes, bank checks 

etc 500 Handy Personal Address Stickers 
pri.Dted with name and address. bound in 
books. Only $1.06 postpaid. R. K. Walker 
P ress. Box 187, Kansas City 10. Missouri. 
$2.00 P OSTPAID; 150 8~2Xll Good Bond 

Letterheads and 150 6% Envelopes. 500 
of each $5.75 postpaid. Mero Products. 
Box 344. Punxsutawney, P ennsyl\'ania. 
400 5~2x8~2 LETTERHEADS, $1.25. Mango 

P rinting Co .. 555-B S. 20th, Newark 3, 
N. J. IMultlgraphs for Sale) . 
LETTERH EADS. Billheads, Envelopes, 

$3.25 1000. Standard Press. Box 381. St. 
Louis. Mo. 
P RINTING, catalogs. circulars, manuals, 

pamphlets. publications, Box 466, Clin
ton. Iowa. 
LABELS, P ersonal and Business Stationery. 

Price list free. Reed's Press, Box PS-135. 
Spiro. Oklahoma. 
1.000 HAMMERMILL Bond Letterh .lads or 

envelopes. $4.25. Both $7 .95. Richardson, 
Wyoming 3. Pa. 
150 8~2 X 11 L ETTERHEADS and 150 6~!t 

envelopes $2.00 prepaid. Going. Box 
S-1544. Muskogee. Oklahoma . 
GUMME D Shipping Labels, 2 12"x4". 25Q

$1.10 prepaid. American, Box 391PSA, 
Charlotte 1. N. C. 
SPECIAL-200 each; letterheads. enve
lopes. billheads. cards $4.00. Economic 

P ress. Leonia 1. New Jersey. 
BUSINESS Cards 1.000 $1.75 C.O.D. Spada, 

10 Lexington. Wethersfield 9, Conn. 
PRINT I S G ot:TFIT S & l' t:l't•LIES 

P RINTING equipment. type and supplies. 
Send stamp for details or dime for com

plete illustrated supply book. Kelsey Inc. 
X-8. Meriden. Conn. 
" BUR GESS" Printers ink. black. orange, 

yellow. red. five pounds. $2.00. C.O.D. 
shipment. Radioco, 1110s Marshall Bldg., 
Cleveland. Ohio. 
INEXPENSIVE home-made printing press. 

Details free. Novelty Shop, Downsville, 
Louisiana. 
PRINTING Presses. Type, Supplies. Lists 

3c. Turnbaugh Service, Loysville. Pa. 
PROFITABI.E OCCl'PATIO~S 

BUS operators urgent ly needed. Highway 
transportation facing tremendous post

war expansion. New training service pre
pares interested men for driving on any 
system. including greyhound and trall
wavs. P rint name and address on card or 
letter. Receive full information free. Mail 
to Acme Service Company. Box 1347. Dept. 
PSM . Clarksburg, W . Va. 
SOLVE Biggest Problem of your life; En-

joy recognition. promotion, increased 
earnings. no layoff. Apply efficiency fun
damentals to your job. Individua l super
vision. Soundness. utility. lndlspensabil
ty, pro\'en. Course $30. Particulars free. 
Torrey Service. 97 F ederal St.. Boston. 
LOCKSMITHING-Profitable Business or 

Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey . etc. 
Easy self-instruction lessons. Ba rgain 
price. Free details. Write-Nelson Com
pany. Dept. 7-01. Chicago 4. 
P LASTIC8--Plastic Jewelry-Plaster Cast-

ing-Flexible Molds. Instructions 50c. 
Plastic, casting, mold. materials. $2.50 
each item. Alvin. 553 William. Winnipeg, 
Canada . 
P AINTING flagpoles pays up to $50.00 a 

day. To get in to this extremely profit
able profession send post card or letter for 
full particulars to-The Skyline Co. of 
America. P .O. Box 1601-A. Uniontown. Pa. 

REPAIR radios-scientific shop method 
teaches you quickly at home. Build 

simple test apparatus yourself. Details 
free. Radio Shop. P .0. Box 748. Freeport. 
New York. 
GOLD Panning-Placer Mining. New book 

explains everything. Three large blue
Prints on hand equipment and book $3 .00. 
Free literature. Old Prospector, Box 
21S24. Dutch Flat. Calif. 
MUSH ROOMS grown in boxes. Instruc

tions 50c. Spawn $1.00. Gordon, 553 Wil
liam. Winnipeg. Manitoba. 

COMPLETE Instructions operating Real
estate Business $1.00. Waldon. Route 10, 

Minneapolis 16. Minn. 

$40.00 WEEKLY. Made growing mush
rooms. F resh, Dried . Domin ion P atent 

331583, free spawn. North American, 169Y 
Yonge. Toronto. Canada. 
$5000 FROM Half Acre! Growing Ginseng. 

Seed, cont ract supplied. Particulars lOc. 
Associated Growers, Dept . 12, St. Norbert, 
Manitoba. 
H OMEWORKERS. make. sell. shell novel

ties. Beginners Samples. instruc tions. 
$1.00. Temple. 224-6t h Ave. S .. St. Peters
burg, Fla. 
EXCEPTIONAL profits raising m ink. Fin

est breeding stock available. Details 
furnished. Franklln Young, Riverhead. 
Long Island. New York. . 
P REPARE for a. brilliant Peace-Time 

career. Read. How to Help Yourself to 
Post-War P rosperity. Free Details. H atch 
Press, 2526 Hanover. Meriden. Conn. 
RADI OS . S l !PPUES & I~STRl'CTION 

HEAD Phones : L atest type-Light weight, 

SUBSTITUTION Instructions covering 200 
critical tubes $1.00. Clifford Jones, 1210S 

Dudley. Utica 3. N . Y. 
COMPLETE Kits, parts. lowest prices. free 

catalog, Radio, 9418C Ave. A, Brooklyn 
12, N. Y. 
ELECTRONIC Organ easily constructed 

from Radio parts. P lans $1.00. Quaker 
Radio. Box 68, Salem, Ohio. 
REPAIR 50L6. 35Z5. 12SA7, 25Z5. etc. 

Radio Tubes. Plans $1.0D-no C.O.D. 
Globe Radio, 2911 Elm, Dallas 1. Texas. 
WINDING Data. 10-to-500 Meters $1.00. 

Box 802-B, R. R. # 10, Ferguson 21, Mo. 

RAZOR BI.ADES 
100 DOUBLE-EDGE blue surgical steel 

razor blades $1.50 p repaid. Fully guar
anteed. St. Moritz Blade Co .. 321 Broad
way, Dept . AP. New York 7. 
SUPER- sharp Double-edge blades, 75 for 

dollar. Sample free. D . Glasser, G.P.O. 
Box 312. New York 1. N.Y . 

R UBBER STA:\IP!'\ Finest Quality. with plug for tuning in 
on radio, 2000 Ohm resistance. Slightly 
used sets. without head bands $1.25; With SELF-INKING Pocket Stamps- 2 lines 
leat her covered adjustable head bands $1.00; 3 lines $1.25; D ater 50c. Postpaid. 
$2.50; New sets without head bands $1.75: Circular free. Press, Warm Springs 1, 
New sets with leat her covered adjustable Georgia. 
hea d bands and rubber CO\'ers $3.75. Add CUSHIONED, 3 lines 50c, Self-Inking 
25c for mailing. send money order. Quan- Pocket stamps $1.25, Facsimile Signa-
tity Limit ed. Dept . A. Nico Supply Co., tures $1.98, Pads 25c. Indelible 55c, Fede-
540 N. 17th St., Philadelphia 30. P a. r ich Mfg .. E . Pittsburgh, Penna. 
CRYSTAL R adio operates loudspeaker. Il- 3 LINE Rubber Stamp and inked pad. 

lustrated instructions 25c. Sensith·e crys- Sl.OO Postpaid. Ideal Rubber Stamp Co .• 
tals 25c. Tuning coils 40c . Old Reliable Detroit 8. Mich. 
crysta l kit $3.25 Radio-Phones $4. ''No 
Aerial" crystal circuit works on ground- SERVICEMEN'S Kit contains stamp, ink 
wave 15c. 75 foot aerials 85c. Enamelled Pa d. Indelible Ink $1.20. Excello, Box 
wire 25c per coil. "World's Simplest" one 500. Shreveport, Louisiana. 
tube circuits 25c. Catalogue free. Hulet, 1 LINE 40c. 2 lines 65c. 3 lines 85c. each 
29 E. 39th St .. New York. additional line 20c. Blythe Rubber Stamp 
YOUR New Free Catalog is Ready! Radi- Co .. Indianapolis 6, Indiana. 

onic's Catalog No. 26 lists hard-to-get 3 LINES 35c. Pads or Ink 35c. Signatures 
radio parts. All available for immediate $1.50- $1.95. Print rite. Wauwatosa, Wis. 
shipment. Send today to : R adionic Equip- ~ONGWIUTERS 
ment Co., Dept . 5C, 170 Nassau St .• New 
York 7. N. Y . SONG Writer 's Attention! The amazing 
TELEPHONE Wire-Insulated used. suit- demand for phonograph records. acceler-

able for radio or home wiring. 50 ft. ated by more than 300.000 Juke Boxes and 
I th $1 65 100 ft 1 th $2 gr. 500 ft the Hits accredited t hem warrants your 
eng 5 · · · eng s · :> . • Immediate consideration. We are offering 

lengths $12.75, plus 35c shipping char~es. song-poem writers t he rare opportunity of 
Send money order. Nico Supply Go .• 540 N. h a\'ing established composers collaborate 
17th St .. Phila. 30. Pa. on appealing material received this month. 
HANDY Pocket size electric circuit tester Recola Records, Box 987S, Hollywood 28, 

checks all electrical appliances. radios. Calif. 
, motors. fuses. etc. 90 t o 550 volts. A.C. or POEMS Wanted. To be set to music. Send 

D .Ct. J?distinsguishes AE.lc.t firomMfD.C.30$71.BOO ' your song poem today for free exami-
pos pal · upreme ec r c g., - ' , nation bv nationally famous h it composer 

-::Gc.:r:.::a:::n=::d::-:=:S:.:t.,:: .. ~B::-r..:;o..;:.o.;;;k.:.:IY:...:11.:..:-'1;.;:1.;..· ...;N~. _:y:...;''----:-- - -:- of "Dream A Little Dream of Me". Our 
F OXHOLE Radio: Amazing servicemen's new 6 step plan Is most liberal an d com-

pastime gift. batter yless, tubeless. plete ever offered. Write today for free 
schoolboy thrl!l, made anywhere. any- booklet. Screenland Recorders, Dept. P S , 
body. Easy dista nce-getting instructions. Hollywood 28. Cal!f. 
Sl.OO. Gadgets. Box 28, Dept. 207• Jack- SELL your songs by recordings! Arranged. 
son Heights, N . Y . I d d b f · 1 p aye an sung y two amous n at10na 
HAVE 300 boxes of dismantled assorted broadcasting and recording artists. Manu-

parts, consisting of transformers. coils, script returned with record. $10 Includes 
resistors, condensers. etc. Wl!l Sell for postage. Songwriters Recording Co., Dept. 
$3 .98 each. S atisfaction guar anteed. Marko F. P . 0 . Box 182. Station-G. New York 
Supply. 2924 Logan Bh'd .. Chicago 47. Ill. 19. N. Y. 
REVISED Plans 18 Crystal Sets (SW record ATTENTION! Amateur Songwriters School 

5300 miles). including R adiobuilder. 25c. offers your key to success. Be profes-
Labora.tories. 2610-T 18th Ave., San Fran- !'iOnal. learn the fundamentals. Send 
cisco 16 . Calif. $6.00 for our three easy lesson course. 

Satisfaction guaranteed. Amateur Song-
BUILD Latest, Improved. Extra-Loud writers School. Box s, Tweh·c P oints Sta .. 

Crystal Set. Inst ructions, Data, 20c . Terre Haute. Ind. 
Amorose Radio, Rt. 4, Hungary Rd., Rich
mond. Va. 

RADI O Sen·ice men and experimenters 
send for our giant radio catalogue. Sa\'e 

dollars. United R adio Co .. ( 1000- \' J. New
ark. N. J . 
MAKE Simple. t ubeless. batteryless. dis

tance-getting cr ystal radios. crystal and 
illustrated instructions. 25c postpaid. Al
len. S-427 . Clin ton. Missouri. 
2500 TUBE Substitutions with change o,·er 

data & $2.25 per hour flat rate r adio 
service schedule. 176 pages. R adio Equip
ment Co .. Minneapolis 5. Minn. 
BUILD your own Multimeter Measure re-

sistance. voltage, current. Complete in
structions. four circuits. 25c. Nebel Labora
trJ•·v. 1104 L incoln Place. Brooklyn 13. N.Y. 
LOWEST Prices. Radio Tubes. parts. Bar-

gain lists 3c. Potter, 1314 McGee, Kansas 
Cit:v 6. Missouri. 
T UBELESS R a dio made with razor blades! 

Complete Plans 35c. N.W.C. Radio. 
Lohrville 2. I owa. 

SONGWRITERS: Collaborate wi th nation-
ally famous composer of ' 'Boots and Sad

dles''. S end poems for free examination . 
Get Free instructive booklet. Hollywood 
Ha rmony Honse. 126 S. La Brea. Studio 
L-3. Los Angeles. California. 

"THE Complete Songwriter". A new home 
::md:v course of instruction-words. music 

and arrangement. Simple, practical. 96 
page book. $2.00 postpaid. M .O . P uritan 
Publishing Co .. Dept. APS, 343 S. Dearborn 
St.. Chicago 4. Ill. 
SONG writers: Melodies supplied without 

charge by recognized Hollywood com
posers. Lead sheets and records furnished. 
Cinema Song Company, Box B -23. Beverly 
Hll!s. California. 
SONGWRITERS: Royalty Contract Free. 

Write for details. Puritan Publishing Co., 
343 S . Dearborn St., Chicago 4, Illlnois. 
POEMS Wanted for Musical Settin g. Send 

poem for Immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston. 

Copynghted matenal 
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SCIENCE OP'POR TV N I TIE$ 
SONGWRITERs-send poems for Immedi-

ate examination and free book "Your 
Future in Songwritlng". Radio City Music 
Academy, 1674 Broadway, New York City 
19. 
NEW songs and lyrics wanted for popular 

l'&dio program and professional promo
tion. Free examination. Transradio Music 
Inc.. Department P .s.. 1650 Broadway. 
New York (amliate of B.M.I.) 
POEMS Wanted to be set to m usic. Free 

examination. Send poems. McNeil, Mas
ter of Music, 510-PS S . Alexandria. Loa 
1\ngeJes, California. 
fONGWRITERS-Send Poem For Immedi

ate Examination and Free Rhyming 
Dictionary. Richard Brothers. 46 Woods 
Building. Chicago. 
SONGWRITERS: Send Poems for Free Ex

amination. Write for Free Instructive 
Booklet Outlining Opportunities. United 
Music Corpora.tion. Salem, Indiana.. 
SONGWRITER5-Get the facta first. 

Write today for free booklet "Getting 
Ahead In Songwriting.'' Song Service. 
331-J W. 46th. New York. 
SONGWRITERS. I have learned the hard 

way. I'll answer your questions and send 
20 Tips on Songwriting. $1. M. A. House. 
6982 Pernod Ave .• st. Louis 9, Mo. 
WANTED ! Lyrics, melodies for songs. We 

arrange, publish. sell. Superior Song 
Studios. Passaic. N. J. 
SONGWRITERS: Send poem for examina

tion. Free Rhyming Dictionary. Eliot 
Wright, Box 3861-Y. Portland. Oregon. 
SONGWRITERS. Save Money! Present 

printed manuscripts. Parizek Printing 
Co., 1738 Oliver. Baltimore 13. Md. 
SONGWRITERS send for our Publishing 

Agreement. M.id-West Music Press .. 4737 
Broadway. Chicago 40. 
ATTRACTIVE Publishing Offer. Newart 

Song Publications. 1300 Lodl.. Syracuse 
8, N . Y. 
OUTSTANDING Songwrtting Service, 

Barnhart. 1320 48th, Des Moines 11, Iowa. 
SONGWRITERS! Amazing offer. Hib

beler, C-15, 2157 N. Avers. Chicago 47. 
SPORTING GOODS, GUNS, FISIDNG 

TACKLE. AUCHERY 
ATTENTION Gun Owners! Protect your 

gun with Proctoil. This special oil can 
be applied to any gun; displaces moisture. 
Send one dollar lor Six-ounce bottle and 
get Free sample of Ezoil lubricating oil. 
Middletown Metal Finishing Co., 55 River 
Road. Middletown. Conn. 
BOWS-Arrows for Recreation-Hunting-

Fishing. Beautiful Archery instruction 
book. 70 pages. 50 Ulustratlons. only 50c. 
Illustrated catalogue Free. Archery Sales
Service. 617 South State. Chicago, 
347 ANTIQUE Firearms: 4,000 Bargains. 

Coins, Indian Relics. Minerals, Car
tridges. Rifles, Flintlocks. Foosils. Swords. 
Catalog with Photographs 20c. Museum. 
Wenona, Ill. 
USED Guns. Binoculars. bought. traded, 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 Fifth 
Ave .. New York. N. Y. 
AMMUNITION Available to qualified PUl' · 

chasers. List lOc. New Reising Rifte. 22 
long Rifle Automatic. Money order $68.30. 
Rudolph's. Atchison. Kansas. 
GUN Bluing Salts Pistol. Size $2.95. Shot

gun $4.95. Custom Bluing-Plating guar
anteed. GunBlu. 2700-S Fig. Tampa 6, Fla. 
1945 ILLUSTRATED Firearms catalog for 

collectors and shooters. Price SOc. House 
of Guns. Alpine Place, Arlington. N. J. 

ARCHERY Equipment: Catalogue Free. 
Mid-West Archery, 2209-D East 75th, 

Chicago 49. 
THOUSAND Bargains. firearms. binocu

lars, war relics. catalog JOe. Smith Mu
seum. Runnemede, N. J. 
SEND lOc for list 100 used guns. Fray

seths. Wilmar, Minnesota. 
USED guns, bought. sold, exchanged. List 

stamp. Howe. Coopers Mills, Maine. 
10 TROUT Flies $1.00. Hudson. Box 1162, 

St. Petersburg. Florida. 

STAl\IP COLI.ECTING 
FREE! Western Hemisphere Packet. Post

a.ge Jc. Owens. 801 Welshbldg., Bayclty, 
Mich. 

SPECIAL Album Free-The United States 
Flag Series for twelve overrun Nations 

is the most unique. remarkable, impres
sive. and beautifUl set o! stamps ever is
sued. It fairly cries for a special album 
worthy of it. such as we have published. 
I t's a very fine album of 34 pages. Cover 
designed by a famous artist. Arrangement 
artistic and practical. telling the history 
of each honored natlon.-It is Free to 
sincere approval appltcants. Just send lOc 
for mailing expenses, and state whether 
you desire approvals of the United States 
or foreign stamps or both. Approval 
Headquarters, Globus Stamp Co.. 268 
Fourth Ave .• New York City 10, Dept. 217. 
WOW! $10.00 Worth of Fun for only lOci 

500 Foreign Stamps, unsorted and un
plcked (mostly on bits of paper) just as re
ceived from the church missions and other 
sources. Afrtca, So. America, Australia, 
China. 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 
you might find something really valuable! 
Price only lOc to serious approval appli
cants l Money back If not dellghted. James
town Stamp Co .• Dept, No. 6. Jamestown, 
New York. 
ZOWIE-E-E! A Barrel of Fun !or only a 

Dime! 500 United States-AbsoltJtely un
picked and unsorted-just as received from 
church missions. Many varieties, including 
large commemoratlves airmails, high de
nominations up to $5.00! Stampdom's big
gest package of fun- and you might find 
something really valuable! l Price only 10c 
to serious approval service appUcants. 
Money back If not delighted. Illustrated 
bargain lists with each order. Mystic 
Stamp Company, Depart.ment 55, Camden, 
New York . 
DESIRABLE New Falkland Island Depend-

ency Stamp. MacArthur stamp from 
Australia. Abyssinian Wild Elephant issue. 
plus host of others from New Caledonia, 
Indo-China, Russia, Cuba. Wallis & 
Futuna. Dutch Indies. China, Philippines. 
etc .• only 5c to approval applicants. Big 
Dime Packet List free ! Methuen Stamp 
Service. Inc .• Dept. 46. Lawrence. Mass. 
FREE! The Stamp Finder! Send today for 

big new edition. fully illustrated. en
abl!ng you instantly to identify all difficult 
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. 
POSITIVELY Greatest Free Offer-Latest 

Scott's International $5.00 Stamp Album 
-covering entire World. contains 36.000 
illustrated, descriptive spaces; Scott's 1945 
Standard $5.00 Catalogues "Philately's 
Encyclopedia"-absolutely Free to appli
cants for Foreign Approvals becoming cus
tomers. Bargain Stamp Service. Palm 
f , .. in~s. California. · 

FREE-Pick 25c worth of stamps from our 
first U.S. Approval Selection . . . Ap

proximately 100 stamps to choose from 
.. . Excellent value . . . No obligation to 
buy, Lists illustrating the most popular 
U.S. stamps-at prices you can atrord
wlll be included. Don't miss this oppor
tunity! Write today. S. D. Engel co .. 
38 Park Row. New York City. 

FREE! Leeward Is .. Cayman Is .• Turka 
and Caicos plus 60 d ifferent mint Geo. 

VI Coronation pooter stamps. to approval 
serv.ice applicants sending Jc postage. Tat
bam Stampco.. Springfield 50, Mass. 

EXTRAORDINARY Pictorial Collection. 
Dutch Indies. Martinique. Newfoundland. 

Union South Africa. Philippines. Porto 
Rico, Jugoslavia. Romania, Victoria, Cey
lon, Reunion. Djibouti. Oceania. Inlni, 
Madagascar. Wall1s and Futuna. Every
thing only 5c. Imperial Stamp Co .• Yonkers 
1. N. Y. 
SPECIAL-Alrmalls-19 different, Includ-

Ing Zeppelin. Triangles. Latin America, 
etc. 5c with approvals. Continental Stamp 
Co .. Box 606. Dept. C. New Rochelle. New 
York. 
UNITED STATES and Foreign Stamps 

Packet-Includes Airmails. Commemora
tives. Pictorials-Jc. Approvals. Smith, 
237-F 8th Avenue. Roselle. N. J . 

VICTORY Packet Free: Includes stamps 
from Tanganyika-British Cayman Is

lands - Animal - Scarce Babybead -
Coronation - Early Victorian - Airmail 
-Map Stamps-with Big Catalogue-all 
free-send 5c for postage. Gray Stamp 
Company, Dept. PR. Toronto. Canada. 
SPECIAL · Offer to approval applicants, 

album with hundreds of illustrations and 
articles on stamp collecting; packed of 
stamps from 35 countries; perforation 
gauge. All given for lOc to cover ma111ng 
Majestic Stamp Co .• 413 Moore Bldg., Fort 
Worth 2, Texas. 
SUPER-WONDER packet containing stamps 

from Honduras (seal), Costa Rica (tri
angle), Saar (colliery), Inini (archer), 
Sain.t. Pierre (vessel) Manchukuo (scenery). 
This entire packet for only Jc to approval 
applicants. Kent Stamp Co., G.P.O. Box 
87-Z, Brooklyn, N. Y. . 

WORLD'S Largest D iamond And Trianele 
Stamps, Free Stamp Magat:lne. Stamps 

from Fighting Free French. 20 stamps 
from 20 different Countries. Pictorials 
Airmails. Big :Qargaln 5c with approvals: 
Capital Stamps, Dept. 10, Little Rock, Ark. 
SMOKY Mountain commemorative sheet. 

largest U. S. stamp issued. and 33 U. S. 
including commemoratives. airman reve
nues. etc. Catalogs 75c-To approval appU
cants for 6c. Curhan Stamp Company. 
Dept. C. Gloucester. Mass. 
FREE New S. 10.00 Airmail ! Ecuador 1944 

Catalogue No. CllA (Retailing $1.25) 
· with 101 different Airmail Collection, to 
new applicants requesting approvals, In
s tead of $2.45 only $1.00! Intercity Co .• 
Dept. Y. Port Washington, N. Y. 
118 DIF'F'ERENT stamps including com-

memoratives. charities. airman. sets. etc. 
Only Jc to approval buyers. We buy collec
tions. Badger Stamp Co., Milwaukee 3, 
Wisconsin. 
SCARCE 1880 U. S.-Hussey Local Carrier 

Stamp listed at 15c. Also Costarica No. 
65 listed at 40c. Both sent free to approval 
buyers sending Jc postage, Pladon Stamps. 
1717-S Idaho. Toledo 5. Ohio. 
FINE Approvals, freshly mounted. Past. 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean. Lone 
Beach 2. Calif. 
BRITISH Empire Packet! Batum. Burma, 

Cyprus. Gwalior. Tasmania; also 50 dif
ferent British Empire stamps. Only 5c to 
approval buyers. Lyman Co .• 97 Nassau St .• 
New York 7. 
SURPRISE Jot. scarce Djoubti, Liberia 

Triangle, Queer Designs. Africa, Panama, 
South Seas, only 10c with approvals. De
Luxe Stamps. Box 4127. Los Angeles 24. 
Calif. 
TRIANGLEs-Mozambique Airmail-com-

memoratives; British Empire commemo
ra ti ves; U.S. higher values. Bonanza Jot. 
JOe, approvals accompany. Reuter. 611-D 
W. 40th. Los Angeles 37. 
114 DIFFERENT stamps from far away 

countries including Airman and Free 
Fighting French to approval applicants for 
lOc. Reich Stamp Co .• 4647 Kenmore. Chi-
cago 40. Dept. 59 .......... .. . 
SUPER value! Djbouti. Bechuanaland, 

cameroons, Dominica. Lebanon. others. 
all 6c. aoproval applic!Ults only. Southwest 
Stamp Co., Box 117, Long Beach 1, Cali
fornia. 
500 MIXED Canadian stamps for 10c, to 

serious approval applicants. postage. 
paid both ways. Special rates to stamp 
club members. Melvin Ok.in, 915-SS. Bry
ant Ave., New York 59. N. Y. 
TWENTY -Five Different Stamps from 

Latin America, fifteen different coun
tries, only 5 cents to new approval cus
tomers. James L . Vance. Box 1812P, Uni
versity Center Sta., Cleveland 6, Ohio. 
RARE Beauties! Four mint Ecuador in-

cluding 2 airmails only 5c to serious col
lectors applying for better-grade approv
als. References. please. Franklin Stamp 
Exchange, 1125 Sixth Avenue. NewYork18. 
POUND Unplcked U. S. and foreign miX-

ture containing thousands stamps $1.00. 
5 lbs. only $4.50. Longacre Shop. 100-C 
West 42nd. New York City. 
FREE-Canadian Sets. Royal Visit. George 

VI, George V. Coronation. Jubilee. oth
ers. to approval applicants. Ensign. Box 
118-P. So. Orange. N. J. 

Copyrighted material 



'PO~IItAR SCIENCE Q*PPt!J'RTVNIT/E8 

.TURKS Caicos. Grenada. Seychelles. D<>
! minica, Caymans; everything 3c with ap
provals. Viking, 130 (P) Clinton St., 
Brooklyn, N. Y. 
LATIN America-65 different 

pictorials, commemoratives, 
only 10c with approvals. 
S tamps". London. Canada. 

including 
airmalls 

"Crescent 

FREE, 30 Different including Cossack Di
amond. % stamp Triangle, Gobi, others. 

Approvals included. Send 3c postage. Pil
grim, Waverly-18. Baltimore, Md. 
UNITED STATES and Foreign Approvals. 

Fine Quality. Attractive Prices. Ken
neth Archibald, 40 Railroad Avenue, 
Taunton. Massachusetts. 
UNITED STATES approvals complete cov

erage fine quality, attractive prices. 
Seminole Stamps, Box 436, Coconut Grove, 
Florida. 
60 DIFFERENT United States. Includes 

commemoratives, higher values, airmail, 
10c. Charles Stone, 3547 28th St., Astoria 
1, N. Y . 
FREE! Complete "United States" stamp 

catalog with 1.000 illustrations! Send lOc 
to cover mailing. Harris & Co., 99 Transit 
Building, Boston. Mass. 
19TH Century U. S. Commems., Civil War 

Revenues. Battleships. $5, $10 Stamps 
Free to U. s. Approval Applicants. Metro
politan Stamps. 198-G Broadway. New York. 
UNITED St.ate. No. 65, No. 223, No. 226, 

No. 248, No. 254, No. 409, No. 414. No. 
C30, No. C31. Send SOc. Approvals accom
pany. Whiton-Stamps, Norwalk 1. Conn. 
CANADIAN 150 different $3.00, 100 differ-

ent $1.00, 50 different 20c. R. Archam
bault. Box 51. Station N. Montreal, Can
ada. 
COLORFUL interesting clean stamps. 

Portraits landscapes history. Good Pre
mium. John Stamp Co., Box 2612, Detroit 
31, Mich. 
"THE Best"-United States and Philippine 

Islands Approvals. Largest varieties. 
America's lowest selling prices. Stamp 
Company. Albany, New York. 
FREEl Pony Express set (facsimiles) . 

Postage 3c. Roberts, 401 Shearerbldg .• 
Baycity, Mich. 
FREEl!! British Empire Packet. Postage 

3c. W1111ams, 601 Archerbldg, Bayclty, 
Mich. 
ATTRACTIVE Approvals for Beginners, 

advanced collectors. Jacobsen. 59 Nagle 
Ave., New York 34, N. Y. 
55 DIFFERENT United States 5c with 

Approvals. Bookman, Box 145-P, Maple
wood. N. J. 
1,000 GRABBAGS, 15c each. Special Bags 

25c. Sandy, 630 Bingaman, Reading, 
Pennsylvania. 
EXCELLENT Pictorial approvals. Reason

ably priced. Crown Stamp Company, 
Box 331. Toronto. Canada. 
TWENTY Desirable Foreign Commemora~ 

tlves only 5c. Lucas, 9-11 Broadway, New 
York 4, New York. 

SCARCE Medellin Midget stamp free with 
approvals. Seminole, Glen Burnie. 10, 

Maryland. 
FREE! Complete Balkan aviation set wi th 

approvals. Beaman, Glenburnie 10, 
Maryland. 
FIFTY Canadian, Newfoundland. includ

ing earlies. commemoratives 10c ap
provals. Reade, 696 Gerrard, Toronto. 

FRESHLY mounted approvals for collectors 
using Scotts International Jr. album. 

Wlaschim, 55 Nagle Ave., New York 34. 
50 DIFF. Latin America 20c with approv

als. Branddan. 1912 3rd Ave. South, 
Minneapolis 4, Minn. 

LIFETIME subscription 25c! Philatelic 
Shopping News, 2660PS Rochester, De

troit 6, Mich. 
SPAIN-Five large airmails. Send 10c. Ap~ 

provals. Buchanan, 307 E. 23rd, New 
York 10. 
FREE 50 d ifferent stamps to approval ap

plicants enclosing 3c postage. Mangels, 
194-13B lllth Rd., St. Albans 12. N. Y. 
RUSSIA and French Colony. Both sets for 

only 10c to applicants for our approvals. 
Alpine Co., Box 536, New Rochelle, N. Y. 

25 DIFFERENT Guatemala 10c with 
%-~fz-1c approvals. Carroll's, 4357-C S. 

Hoover. Los Angeles 37, Calif. 
FREE! Stamp wallet. sincere approval buy~ 

ers. Thiese, 9320 San Juan Ave .• South 
Gate, California. 
FREE! Approval applicants select lOc 

worth Free Your choice. Excel Stamp 
Service, Box 1315, Chicago 90. 
PACKET Collections! Price List (all coun

tries) on request. W. L. Bedard, 3420 
Montclair, Detroit 14. Mich. 
SENSATIONAL! Year subscription 20c! 

"Stamp Post" Station A, Pasadena 3, 
California. 
150 DIFFERENT fine U. s., many com~ 

memoratives $1.00. Lewis Willis. 644 Day 
Avenue, Roanoke 16, Virginia. 
30 DIFFERENT U. S. Airmails and rev

enues 20c to approval applicants. At
water, P.O. Box 1583S. Miami 35, Florida. 
FREE list lOc packets 2-15c. Grabbags lOc. 

3 different 25c. Kataja, Sherbrooke Ave., 
Hartfot.d. Conn. 
THIRTY U.S., fifteen Foreign, 10c to ap

proval applicants. Knowles. Box 432, 
Baltimore 3. Md. 
$2.40 British Guiana. 1895 5c with approv

als. Gans. 1435 E. 67th Place, Chicago 
37. 
UNITED STATES Stamps on Approval, 

wide selections. Box 488A, Minneapolis. 
55 DIFFERENT United States, 5c. Approv
als. Utechts, 1143D N. Keeler. Chicago 51. 

60 DIFFERENT United States, 10c. Price
list free. Seidenberg, Cassopolis, Mich. 

BRAZIL diamond shaped set 10c with ap
provals. Vargo Stamps, Racine, Wise. 

FREE Triangle Airmail with approvals. 
Monjar, 1750 Fairmount. Cincinnati. 0. 

1000 MIXED U. S. Old and New 25c, 2 
lbs. $1.00. Weatherby. Medina, Ohio. 

50 FREE, Pictorial. etc .• Stamp dictionary, 
list. Bullard. Newcastle, Maine. 

PRE-WAR French stamps- Packet 25c. 
Box 542, Waukegan. Ill. 

LOW Price U. S. Foreign Approvals. Scott. 
30 Baker Ave .• Lexington, Mass. 

LOOK ! 50 different countries-lOc. Box 
6618 Northeast, Kansas City, Mo. 

FIFTY Stamps from fifty countries lOc. 
Garrow, 851 West 177th, New York 33. 

PENNY Approvals that satisfy. Neil Gron
berg, Box 5441S, Philadelphia 43. Penn. 

COSTA RICA diamond shape set 8c. P . 
Gustafson. Box 1206, New Britain. Conn. 

TATTOOING SUPPLIES 
TATTOO Outfits. inks, designs. Write 

today. Zeis Studio. 728 Leslie. Rockford. 
nunois. 

TOBACCo-PIPES 
CIGARETTE Papers-same as ready

mades. plain or gummed. 24 leaf books 
1c. Rollers 50c. Pete Moberly. Box 786, 
Owensboro, Kentucky. 
WIRE pipe cleaners. The bard to get kind. 

Pre war type. Guaranteed 10 doz. $1.00. 
United Sales, 212-lOR 48 Ave.. Bayside. 
N.Y. 
CIGARS, Cigarettes, Cartons. American

Cuban 60c, Mexican. Details lOc. W. 
Nelson. Sunnyside 44, Indianapolis. Ind. 
CIGARETTE information free. Where to 

buy, Camels. Luckys, all standard brands. 
See stupendous offer in Personal Column. 
FIFTY Quality Cigars $3.85, $4.10, $5.85 

Dealers. Write Continental Cigars, Com
ing, N.Y. 

CIGARETTES. Buy them by the Carton. 
Complete Details 25c. Box 294, Herki

mer. N.Y. 
CIGARS-box 50. $3.50 plus JOe mailing. 

Other brands. Free list. Zibar, Roselle, 
N . J . 

TRAPPING 
ELEVEN good Box Traps. Complete blue~ 

prints JOe. Wee-Sho-You, Box 51. De
t roi t. Mich. 

TREASURE FINDERS 

MT-SCOPE Metal Locator fully guaranteed 
and unsurpassed in efficiency. Time pay

ment plan, trade-in and accessories. Free 
literature. Fisher Research Laboratory, 
Palo Alto. Calif. 

SEEK Burled Treasure. Methods, mysteries, 
devices explained. Circulars free. Century 

Press, Box 151D, Glen Ellyn, Ill. 
VOCATIONAL GUIDANCE 

DISCOVER your best abilities through 
scientific aptitude tests. Information lOc. 

Testing Service. 202-S2, Commercial Bldg .• 
Rockford. Illinois. 

WANTED-MISCELLANEOUS 
WANT Ammunition! 22 Shorts, Longs or 

Long RUle Cartridges. Any amount. Will 
pay $140 per case ( 10,000 shells). Cash 
waiting, Distance no barrier. Peerless 
Vending Machine Co., Dept. PS, 220 W. 
42nd St .• New York 10, N. Y., Wisconsin 
7-6173. 
PHOTOGRAPmc Studio will pay premium 

price for photographic paper any size 
surface or quantity. Write Box 43, Station 
H, Buffalo, N. Y. 
MERCURY- Highest Prices. Free contain

ers. Write. Mercury Terminal, Norwood, 
Massachusetts. 

WATCHES 

WATCHES Wanted-Broken or usable-all 
kinds. even Inrersolis. Highest prices 

paid for Jewelry, rings, spectacles. alarm 
clocks, razors. cigarette lighters, gold teeth, 
etc. Cash mailed promptly. Lowe's, Hol
land Bldg., St. Louis 1. Mo. 
WATCH and clock repairing-complete 

practical course in modern horology. 66 
illustrated self-instruction lessons. Just 
out! Low price. Information Free. Write 
-Nelson Company, Dept, 8-01-2, Chi
cago 4. 
WATCH and clock repairing increasing, 

complete home study course with draw
ings and pictures. Information free. Hous
ton Chronomatic and Watch Co .• P.O. Box 
5367B Houston 12. Texas. 

WELDING, SOLDERING 

PERFECT welding, brazing, soldering with 
tested, light-work "Super-Welder." Ideal 

for home, farm. office appliances. Begin
ners become experts quickly with this 
simple-to-operate outfit. Full instructions. 
Operates AC-DC, 110 Volts. Plugs in any
where. Complete with Metallic Arc. Flame 
Torch, Mask. Supplies. Guaranteed. 5 
Days• Free Examination. Only $19.95. Save 
2%, send check with order. Super-Welder 
Mfg. Co., Dept. B, 23 E. 20 St., New York 
3, N. Y. 
FARMERS. garagemen, repairmen, manu-

facturers: Guaranteed 110/220 volt A.C. 
welder. 20 to 160 amperes continuous out
put. complete supplies. $135.00 .F.O.B. Chi
cago. Welds any heavy, light metals. Pro
duction. maintenance. repairs. Other sizes. 
$68.00 to $245.00. Circulars. Supplies. Wil· 
liams Company. Box 4100, Portland 8. 
Oregon . 
NEW Model electric welder 110 volt AC-

DC; wm weld all metals· easy to use. 
full directions. Complete wiih power unit, 
fiame and metallic arc attachments, car
bons. fiuxes. rods, mask; all for $19.95-
Used by the Navy. Magic Welder Mfg. Co., 
239-PS-5 Canal St .. New York City. 
BUILD your own resistance-coupled Arc 

Welder entirely without cost from scrap 
available anywhere. Unlimited Rod source. 
Three detailed. illustrated plans (one re
quiring only 2 hours) $1.00. Luco, 3402 
Market, San Francisco. 

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. For Sale: Vehicle d.c. motors. 

MULTIWELD Model "150" heavy duty A-C 
welder. 110-220 volts. Over 200 heats. 

1/ 16" to 3/16" rods. Garages, Shopmen. 
Farmers-free folder. Phillip Wilson, 309-E 
Bridge. Streator, Illinois. 
WELDING rod. all sizes, AC-DC, gas. 

Write for samples. Everything for elec
tric and gas welding. Western Welding, 
Dept. C, 125 Santa Fe Ave .• Los Angeles 12. 

ARC welding rods. 1/ 16" to 3/ 16". For aU 
a.c. and d.c. welders. Samples 10c. price 

list free. Little Welder Co., 15766 Black
stone. Detroit 23, Mich. 
SLIGHTLY used Arc Welders. Recom

mended by R. E. A. Guaranteed. Forney 
Mfg. Company. Ft. Collins. Colorado. 
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SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 

TWO MICRO-AMP. METERS IN ONE 
PURCHASED 

FROM U. S. GOV'T. 

GUARANTEED QUALITY 
A . find for radio, electronic and television experimenters. 
S!rghtly used by U. S. Government for test work. Each tube 
has been tested and is guaranteed to give excellent service. 
These tubes are standard Nos. 5 BPl or 5 BP4 with 5 inch 
screen. Bargain list of other tubes on re- $

12 
OO 

quest. 5 INCH TYPE 5 BP1 OR TYPE 
5 BP4, EACH, EXP. COLLECT. . . . . . . . • 

A super value for the radio rw 
serviceman and electronics ex- · 
perimenter. Actually two met-
ers in one. First movement 
scaled for 100-0-100 read ing; 
second movement with 0-200 '" 
micro-amp. range. Luminous 
pointers. Zero adjustment on 
each movement. Made by West- ~ 
inghouse. Original cost $40.00 
or more. Factory calibrated scale 

1
. 

included. Brand sg 85 . 
new. K114 - • ·" 
EACH, ONLY. . ., 

7 LB. RADIO PARTS ASSORTMENT TANK CORPS RADIO HEADPHONES 

-
j 

.;.· ~ 

i A "gold mine" for the 
radio serviceman. 
Hundreds of valuable 
radio parts, including 
rivets, soldering Jugs, 
sockets, coils, resist
ors, trimming con
densors, etc. K130R 
-7 LBS ...... .... . 

LENSES and PRISMS 
Thousands or fine optical lens 
elements and prisms of various 
focal lengths and powers. Ideal 
for use In many types of optical 
systems - magnifie rs. proJectors. 
etc. Send for catalog. 

REGULATION 
ARMY 

MESS KITS 

Extremely sens-
itive with 4000 
ohms resist
ance. Brand new 
and fully guar
anteed. With 
moisture - proof 
cord and phone 
plug. A splen
did value for the 
radio service
!Jlan and exper
rmenter. 

~l?: $2.95 

. . ; . ' . 

•• • 
' 

; 

i 

U.S. GOV'T. CANTEENS 
Regular U.S. Gov't. Issue can
teens. Plastic screw top cap 
chnln<>d to body. Slightly used. 

141NCH 
BOLT 

CLIPPERS 
Heavy duty type with compound lever 
ja,ws. Used but guaranteed$

2 95 perfect. Ideal for farm and 

Regulation Army 
mess kits. Ideal for campers, boy 
scouts. etc. Slightly used 

69
c 

but guaranteed perfect. 

::c~7:~~~~~ .S.~~~ ... 69c 
~l~~-:~.s-~~- ~~~-Y. . 69c 

factory use. • 
K115-EACH ONLY .•.••• • .. K116-EACH ONLY •..•. 

K119·Canteen covers, ea. 35c 
K120·Canteen cups, ea. 25e 

USED U.S. GOV'T. PUP TENTS 
R egulation army pup tents of durable 
brown canvas. Used, but in good condi-

BANDO· 
LEERS 

u. s. 
BOLO 

GOV'T. 
KNIFE 

tion. Fine for campers. outdoorsmen. boy ArmyBando· 
scouts, etc. A grand leersofheavy Extra heavy Bolo Knife ideal for home, farm or 
~itt for boys. khaki. Used jungle use. Blade of government formula. Cutlery 

K100·TENT $4.95 ~~Y h:~~~t:: ~tee!. Walnut riveted handle, 3112 inch hilt. 10% 
ONLY,EACH etc. Slightly used but service- mch blade. You'll find hundreds of uses for a Bolo 

able. Knife-makes a grand gift for a $4 95 
K101-Ropes. wood· serviceman. Weight 2 pounds. K112 • 
en poles and stakes K128·3 POCKET, EA •. 29c w 

' I -' tor above. Per set - ITH ARMY SHEATH ........ .• 
...J'o-

1

-\~ . -\·---- •••••• •• • • • $1.00 K129·11 POCKET, EA. 49c K212-LEATHER SHEATH, EXTRA •••.•.• $1.50 

--~----------------------------------------~----------------MILITARY SLIDE RULE 

SJ?ecially designed for Army 
use. Measures 2 x 18 x s;R 
inches. Calibrated in yards 
and meters, Reversible slid-
ing segments. Orig. 98c 
value $20.00. 
Kl21 -EACH ONLY 

COMB. AIR PILLOW 
AND LIFE BELT 

Of rubberized 

@~ khaki 1 0x40 
c ::::. ~\:1~" Inche s ln _ __ - size. Used as 

life belt. raft 
or air pillow. 

Quickly lnftated or deflated Used 
but guaranteed water 98 an,d air tight, c 
K127 EACH •• • •••••• 

800 Ft. 16mm FILM CANS 
Film storage cans for 800 ft. 16 mm 
~"~Is. Rich maroon finish. A splendid 
\'alue. K150 - 49 
E .J.\.CH • • • • • • • • • • • • • • • • C 

M AY, 1945 

WATERPROOF 
APRONS 

\Vaterproof, acid 
and alkali proof. 
Used by Indus· 
trials. photog
raphers, florists, 
chemists, etc. Ot 
salvaged balloon 
material. Gener-

ous cut. ~8 K123•LADIES, eac c 
K124·MENS, each 

HELMET 

* TANK 
CORPS 

Real Tank Corps 
Helmets. Adjust· 
able head size. 

With chin strap. 98 Used but perfect. c 
K·201, EACH ... 

HUNDREDS OF ITEMS NOW AVAILABLE 
Values galore! Hundreds of hard-to-find Items Cor home, shop 
and outdoors at tremendous savings, 

ORDER DIRECT FROM THIS AD 
Make remittances by money-order, bank draft or personal check. 
Send 25 <:P deposit on C.O.D. orders. Include sufficient postage 
on parcel-post orders-any overage will be promptly refunded. 
All quotations F.O.B. Chicago. Used Items and materials are 
guaranteed ser\'lceable and as described. Your money back If 
not more than satisfied. 

BIG ILLUSTRATED CATALOG FREE 

' 

Dept.PS5 
509 S. State St. 
Chicago 5, Ill. 

Buy War Savings Bonds and Stamps regularly. 

PLASTICS 
LUCITE AND PLEXIGLAS$ 

In sheet form, Good workable sizes. 
Transparent. For costume Jewelry, etc. 
Easy to work and pol· $4 75 
Ish. K280-G LB. ASST. • 

CATALAN-ASST. COLORS 
Extruded shapes, rounds, half rounds, 
etc. Easy to machine. Furnished In 
assorted colors, shapes and lenJtths. 
~~::. -. ~- ~~:...... .. . $4.75 

CAY ALRY SPURS 
Genuine wishbone 
type cavalry spurs, 
Nickeled brass. 
K· 102, Pair. . 98c 
K·103 Spur straps 
per set ot 50 
four. . . . . . . . C 

MOSQUITO TENTS 
Of marquisette with 
taped seams. Metal 
rods and bars ln· 
cluded. Covers cot 
or hammock. Rrand 
new. 

~1~ .. S2.95 
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Half-inch Gear TOOTH in Cyclone Engine 
Trans its Power of 40-Passenger Bus 

TRAFFIC COPS: One job of gears in 
Cyclone is to slow down propeller t o 
an efficient speed. If blade tips turn 
too fast, get above the speed of sound, 
the propeller vibrates, loses p ower. In 
some models o f Cyclone 18, the pro· 
peller t urns over only 35 times for 
each 100 revolutions of crankshaft. 

75 TONS PER INCH: Reduction gears 
in Cyclones are designed to withstand 
a load of 150,000 pounds per square 
inch - equal to the weight of three 
25-ton tanks. All gears used in Cyclone 
engines are heat-treated for extra 
strength, then ground to an accuracy 
of two ten-thousandths of an inch. 

Roaring down the runway, a giant bomber is thrust aloft by 8,800 
horsepower from four Cyclone 18's. Inside each Cyclone, a set of 
gears feeds the great surging power from engine to propeller at 
the most efficient speed. One type gear in this set has teeth only 
a half square inch in area. Yet on every revolution, each finger
nail size gear tooth must handle 110 horsepower. This power is 
enough to pull a 40-passenger bus at top speed. 

Like all other parts of Cyclone engines, gears must be giants 
in strength and midgets in size. Wright Aeronautical skill in 
gear making enables Cyclone engines to use smaller, yet stronger 
gears. That's one reason why Cyclones have the lowest weight
power ratio of any aircraft engines. 

Write Today lor "ENGINOLOGY" 
a 100-page boolclet on the " Why" of engines 

Write today for this complete but non-technical booklet 
on engines and their relation to planes and propellers. 
Describes operating principles of engines. Explains 
supercharging, combustion, ignition, carburecion. Now 
in its third printing. Just send twenty-five cents in 

·coin (U.S. ) to: Wright Aeronautical Corporation, 
Dept. PS, Paterson 3, New Jersey. 

AIRCRAFT ENGINES 
WRIGHT AERONAUTICAL CORPORATION 

A DIVISI ON OF CURTISS-WRIGHT CORPORATION 

64 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Target Kite 
Imitates 

Plane's E'liglit 
By ARTHUR GRAHAME 
Drawings by STEWART ROUSE 

THE Army and the Navy have reached 
back 3,000 years into history for some

thing to improve the shooting eye of their 
air gunners. 

It's a kite-one that performs maneu
vers no kite ever performed before. When 
the war is over it is going to be the delight 
of kids from seven to 70. A quarter of a 
million of the kites have already been pro
duced for machine gunners to r ip apart, 
and production is still going on. 

This kite will dive, loop, and bank 
sharply. It will plummet like a stricken 
airplane hurtling earthward with its engine 
a t full power. It will recover with all the 
ease of a p~lot hauling back on his stick, 
and race for altitude. 

The Navy's kite- it was developed by 
the Navy and then adopted by the Army 
- is called the best air-gunnery target in 
the w or ld. It was perfected by Paul 
Edward Garber, who probably knows more 
about kites than anyone else and who 
might be called the champion kite flyer 
of five continents. 

As curator of aviation at the Smith
sonian Institution in Washington, D. C., he 

Army and Navy AA gunne rs sharpen their 
eyes on a kite that simulates many mont.u
vers of on airplane in flight. Bearing 
a 1/9-size fighte r-p lane silhouette, it's 
ca lled the world 's best air-gunnery target. 



FAMILIAR DESIGN. The remarkable air target has the tradi
tional kite shape but is of durable construction. Five feet, one inch 
high, with a wing span of five feet, the standard model weighs under 
two pounds. Bolted to the mast-of 3.4 by 3.4-inch spruce, pine, or 
basswood-is a 13,4 by %-inch spar, nine inches from the top. Th~ 
cover is plastic-treated rayon. Maneuvers are effected through a 
control bar, as shown below, from the ground or from a ship's deck. 

+ 
,...--~-..,· BRIDLE $T, ......... '\~.JJ 

PIVOTS IN SAME 
MANNER AS 
CONTROL BAR TO HOLD DIVE, 

RUOOER MUST BE 
· STRAIGHTENED 

CLIMB 

SWINGING. TO RlG.HT INTO DIVE 
PIVOTING CONTROL BAR TO RIGHT SWING$ 

1TH CONTROL BAR 
~UTRAL A$ $HOWN, 
fE CLIMBS TO ITS 
tiLING WITH 
rRAIGHT RUDDER 

, RUDDER TO RIGHT. THIS S.TEER$ KITE INTO 
DOWNWARO $WING TO RIGHT, TURNING INTO 
VERTICAL DIVE, HELD BY S.TRAIGHTENING 
RUDDER WITH CONTROL BAR 

r.t. TO PREVENT DIVE, 
\JRUDDER 1$ SWUNG 

RIGHT AGAIN 

CONTROL 
o:o,.,. PIVOTED 
TO RIGHT CAUSES 
RUDDER TO SWING, 
STEERING KITE 
OOWNWARD'TO RIGHT -- ... ... .... ···- . - . ··-· . . 

~RUDDER TO 
VLEFT CAUSE$ 

KITE TO CLIMB 
IN CURVE 

THI$ POINT, RUDDER 
SWUNG LEFT BY 

CONTROL BAR TO LEFT 

TARGET KITE used in enemy wa
ters (left) is made with an aluminum
alloy frame that sinks when shot 
down. No floating wrecks of kites 
are thus left beh ind to tip off the 
enemy to the presence of our ships. 

was custodian of the museum's 
kit~ collection, which ranged 
from weird oriental kites rep
resenting gods and demons to 
the box kite capable of carry
ing a man aloft, invented by 
Lawrence Hargrave, of Eng
land. 

Garber knew that kites, no
tably a type invented by Alex
ander Graham Bell of tele
phone fame, had exerted a pro
found influence on early air
plane design. He had studied 
kite shapes and their flying 
qualities from information cov
ering a period of 30 centuries. 

Shortly after the United 
States entered the war, Garber, 
now a lieutenant commander 
in the Spedal Devices Division 
of the Na~y's Bureau of Aero
nautics, heard Admiral John 
H. Towers remark that one of 
the things the Navy needed 
most was an improved moving 
target to speed up the training 
of aircraft gunners. 

Garber tucked that remark 
away in his head. At that time, 
he was helping with the pro
duction of millions of model 
airplanes needed by the armed 
services for recognition in
struction. 

Garber kept thinking about 
targets. A kite might do. It 
would be cheap, easy to pro
duce. But if. it was stationary 
in the air it would be an easy 
mark for even a novice with a 
gun. What was needed was one 
that would do aerobatics and 
dodge bullets. 

Working in hours mostly 
stolen from his sleep, and as
sisted by Lloyd Reichert and 
Stanley Potter, fellow kite en
thusiasts, Garber perfected his 
target kite in a little less than 
a year. 

He used as a basis for his 
kite- which is without a tail 
- one with a bowed cross spar 
developed from a Malay kite 
half a century ago by an 
American experimenter, Wil
liam A. Eddy. Garber was after 
stability; this kite had it. 

POPULAR SOIENOE 
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KITE STUNTS. After a half 
hour of instruction and a few 
hours' practice, an operator can 
make this wonder kite perform all 
sorts of spectacular aerobatics. 

TWIN REELS, 
EACH HOLDING 
A 200-YD. LIN~. 
THEIR RATCHETS 
EQUALIZE 
LENGTH OF 
LINES 

BOWING LINE 

COVER OF RAYON 
IMPREGNATED WITH 
VINYL CHLORIDE 

- ..:: ::: ::: ::: ---

SPREADER 
BAR KITE LINE 

!ORIOLE 
S1'1CI< 

LINE-GUIDE 
PULLEY 

KITE 
LINE 

When the wind presses 
against the covering fabric, 
the lower. portion .Qf the kite 
becomes a sort of vertical 
keel. The bowed spar becomes 
a weight-carrier similar to 
that of the ·bony structure of 
a bird's wings. Lateral bal
ance can be destroyed and 
restored simply by altering
the air pressure on one side 
or the other of the face of the 
kite. Garber added a fin near 
the lower end of his upright 
mast· to augment the keel 
surface. To this he attached 

HANDLE-HOLDING LOOP HINGED RUDDER - -

This control mechanism "pilots" the kite. A two-drum wood reel 
with brakes is mounted on the four-foot bar. The flying lines are 
led to the kite through the 12-inch-long bridle stick which, with 
the keel and dihedral, gives the kite three-dimensional stability. 

a rudder, controlled by the kite's operator 
by means of twin flying lines. 

When he was satisfied with his product, 
Garber demonstrated it for Capt. Luis de 
Florez, Chief of the Special Devices Divi
sion, who in civilian life is a successful in
ventor and consulting engineer. Captain de 
Florez watched the kite's ·spectacular aero
batics for a few minutes. 

"That's fine," he said, with a cheerful dis
regard for Navy red tape. "Get 1,500 made 

MAY, 1945 

up." Demonstratibns to other Navy officers 
and to the Army were enough. The· Garber 
kite was adopted. 

The kite must be good. Gunnery officers 
are elated when their students hit it once 
in 50 shots. 

What the target kite will do to peacetime 
kite flying is easily imagined. Appropri
ately, it is being manufactured for the 
armed forces by A. G. Spalding & Bros., 
makers of athletic equipment . 

• 
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COWS SCARED OFF NAZIS -and dummy 
caws, at that! The Russians put camouflage ani
mals like this on sledlike runners and placed them 
in open fields to keep German planes from land
ing. (No sensible flyer will come down in a field 
occupied by animals, which would be sure to stom· 
pede into the path of the pia ne.) The cows' toils 
also served as handy wind socks for Soviet pilots. 
Eleanor Holm is seen in this USAAF photo . 

• 

• 
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THEY OPEN FASTER. Us ing a new source 
of powe r in the form of midget air-compressor 
systems weighing less than 10 pounds each, 
B-29 bomb-bay doors now snap open in seven 
tenths of a second. Fifteen seconds formerly 
were required with electrically driven gear 
mechanism. Th is improvement means foster 
bomb runs, easier bombsight operation, faster 
getaway, and lessened vulnerability to attack. 

.. 
. . 
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THE 11CHUM.11 This two-place, twin-co n
trol, spinproof, low-wing plane will be built 
by Aeronca for t he postwa r private flyer. 
S pecial attention has been g iven to insure 
safet y. Powered by a 75-hp. engine, the 
Chum is designed t o cruise at I 08 m.p.h., 
with a top speed of 120 m.p.h. and o cruisi ng 
range of 470 miles. The ship has a wing span 
of 29 feet, weighs 710 pounds empty, a nd 
can ca rry a passe nge r load of 590 pou nd s. 

ROCKET-SPURRED TAKE-OFF . 
Aided by rocket-propulsion units, British ca r
rier-bo rne aircraft now can t ake off in light 
winds with heavier loads than formerly. An 
explosive charge of cord ite in the rockets 
gives addit ional acceleration t oward the end 
of the run a nd so reduces t he toke-off dis
tance. O ne to fou r rockets mounted on each 
side of the fuselage are fired simultaneously. 
Right , a Seafi re is primed · with rockets. 

LEAVE NO CRATERS. 
A new type of bomb load 
- cl usters of high-explosive 
and personnel bo mbs -
gives close su pport t o 
gro und troops a nd explodes 
without causing craters 
which would im pede the 
p rogress of t he troops. 
Photo shows a load being 
fitted t o a Typhoo n fig hter· 
bo mbe r of the RAF 2nd 
Tactica l A ir Force. A can
ister hold ing 26 twenty
po und antipersonnel bombs 
is hoo ked o nto the bomb 
racks, a fter which the nose 
and tail units are added . 
Ea ch wing holds one load. 
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TOMORROW'S POWER 
NEWTON'S THIRD LAW 

IS BASED ON 
OF MOTION 

o every action there is always 
l d . " an eqtta an contrary reactton. 

-SIR ISAAC NEWTON 

• • • 

THE ilnention of the u:heel was so won
.derful that men have dez.·oted centuries 

to the creation of engines to turn wheels. 
N ow, howet·er, another invention has shown 
that more speed can be attained without 
wheels than U'ith them. 

Reaction m.otors are a new source of usa
ble power. They can push without anything 
to push against, for they put Newton's T hit·d 
Law of Afotion (stated above) to work. Five 
distinct types of reaction motors have been 
developed- but few people know how they 
work, how they differ, or even what to call 
them. 

PoPULAR SciENCE MoNTHLY feels both 
obligated and pleased to introduce you to 
?"Ocket power. This authoritative article is 
the first attempt in any language to show the 
1·elation of the various kinds of rocket power 
now in use. It correc-ts widespread miscon
ceptions, defines terms that everyone soon 
will be using, and discloses the amazing pos
sibilities of locomotion without wheels. 

-THE EDITORS 

By G. EDWARD PENDRAY 

THE V -2 bombs exploding in England be
fore they could be heard coming, the U.S. 

Navy's little zoom boats blanketing Japs 
with blast, and the U. S. Army's Shooting 
Star, jet-propelled fighter, outflying every 
other plane in the air have demonstrated 
anew a law formulated about 265 years ago 
by an Englishman who is said to have been 
conked on the head by a falling apple. 

Sir Isaac Newton pointed out three laws 
of motion. The first is that bodies of matter 
do not alter their motion except as the result 
of forces applied to them. The second ex-

70 
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plains the relation of such forces to momen
tum and direction. And the third is: "To 
every action there is always an equal and 
contrary reaction; the mutual actions of 
any two bodies are always equal and oppo
sitely directed." 

The first · two laws cover the motions of 
both an oxcart and a B-29. Men looking for 
action have tended throughout history to 
neglect. the reaction, or to use it only in
cidentally. But the creators of new weapons 
of war have found now that, because of 
Newton's third law, it often pays to throw 
away the action and use the 'reaction. That 
is the secret of rocket power. 

For good or ill, the inventors' new appre
ciation of this old fact of dynamics is cer
tain now to bring about changes that will 
affect the life of every person in the world. 

The purpose of an engine is to change 
the chemical energy of a fuel into some 
useful mechanical motion. Steam and gaso
line engines convert the energy of coal or 

• oil into rotary motion. We must familiarize 
ourselves now, however, with an entirely 
new kind of engine. It uses chemical energy 
but, instead of rotary motion, it produces 
a straight, powerful thrust. It has no cams, 
gears, pistons, crankshafts, or connecting 
rods, and need not be attached to wheels or 
a propeller, because it does not "roll"; it 
just "goes," and whatever is attached to it 
goes along. 

Such an engine is a ·reaction motor. It is 
thrust forward by the reaction to the action 
of a jet of gas. Hence, the principle of the 
reaction motor is known as jet propulsion. 

People often presume that the jet drives 
a rocket forward by pushing against the 
air. That is impossible. Gas consists of bil
lions of pellets, or molecules, that are not 
connected in any way. They tend, in fact, 
to dart away from each other as fast as 

HOW NEWTON'S LAW IS APPLIED. Up to now, 
men have moved their vehicles by harnessing 
the action produced by releasing the chemical 
energy stored in fuel, throwing away the cor
responding reaction. Now we have learned that 
it sometimes pays to throw away the action 
and utilize the reaction. That's rocket power. 

POPULAR SCIENCE 
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FOUR AGES OF TRANSPORTATION. First, wheeled vehicles were moved by human or animal 
power. Then engines were harnessed to wheels for traction. With the coming of the air age, rotary 
motion was still used to turn propellers and drag planes ~rough the air. Now comes the reaction engine. 

. ·.:. . .~ :· 
'• , I . 

TRACTION 
(WHEEL AGAINST SOLID) 

PROPULSION 
(PROPELLER AGAINST AIR) 

'-REACTION 
( REACTION AGA\NST 

ACTION Of OWN GASES) r---------------~ 
THE QEVOLVING SPRINKLEQ 
DOES NOT USE: THE STREAM · 
AS A "PUSH-ROD"TO PUSW . · .. 
AGAINST THE GI20UND. . ·. 

MAY~ 1945 

TJ-4E ROCKET DOES NOT PUSH 
AOAINST THE ATMOSPHE~E TO 
GAIN ITS FORWARD MOTION • 

~ 

THATS A MISCONCEPTION 

y 
~ 

• ~ 
~ • • ; 

•• • • • IN FACT THE ATMOSPHERE 
IMPEDES THE ROCKET BY 
DRAG, FQICTI~ I TUfl6ULENCE, 

ETC 

, 
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REAcnoN MOTOR, LIKE ALL e.Nc:.•Nes, E)(T~c.Ts HEA.T ENER.6~ ANe TullNs •r ,.-.To 
MEot~NIC~L ENERGY. HER.E AR.E SOME POWER. PERCENTAGES. 

,,,,,.. PEI'?CENT OF= HEAT TUQNED INTO MEC.HAN tC.AL POWER at; POWER P5AK. 

A60UT 
' 

CO~l. - 10% 

AS OUT 

30% 

possible. The air also consists of random, 
flying molecules. When a molecule of gas 
bumps into a molecule of air, both go off 
in different directions with altered speed. 
But how could even thousands of billions 
of such collisions between loose molecules 
drive a rocket .that is not connected to them 
- drive it, moreover, in a specific direction? 

A stream of gas, no matter how fast it 

25% 

50% TO 

• 

moves or how dense it may be, is not a solid 
connecting rod capable of pushing against 
something and transmitting the push back 
against whatever is adjacent to its other 
end. So you could no more move a plane by 
pressing against the air with a jet of gas 
than you could row a boat with a liquid 
oar. 

The air is a resisting medium. It inter-

AIRSTREAM ENGINE vs. ROCKET. All reaction motors depend on combustion, and you can't 
have combustion without oxygen. Airstream reaction engines take their oxygen from the air, and so 
cannot operate outside the earth's atmosphere. Chemical-fuel reaction motors (rockets), on the other hand, 
carry their own oxygen with them in combination with their fuel, and so can fly freely at great heights. 

THE A\QSTREAM ENGINe 
o IS A TRUE AIR. MAC.HINE 

NEEDING AIR FL'f IN 

······+ THE/\TERoFAII2· 
: VEHICLES SUCH 
: ~S AIRPLANE AND 
: /lt.tRSlQE~M ENGINE 
I 
I 
I 
I 
I 
I 
I 
I 
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THE ROCKET PROJECTILE 
IT t)OES NOT NEED AIR, 
IT CARRIES ITS OXYGEN 

• • , 
, • • 

• 
• • • 

• •• 
• • 

•• 
• 

..... RETARDED FLIGWT 
THROUGH AIR'_.1'~E 
ROCKET 
lNA~ 

V-1 . 
SAlOOKA 

SI<YROCI.:E.T, 
ETC: 

FQEE F-LIGHT 
NOT RET~RDED 
SY DENSE AIR. 

POPCLAR SCIENCE 

C.opynghred m< -r~o.:tl 



, ~-.- ..,...-- -..----

I 
COMBUSTION 
CHAMBER 

ROTORS···-·--·
To COM PRE!.S AIR 

RAM EFFEC.T 
COMPRESSES 
ITS OWN AIQ. 

• • CO MPRESSED AIR fl 
FUEL IGNITES, ~~ 
EXPAN DS, R.USH ES 
OUT IN .JET FORM. 

• • 
FIRING : 

I 
FUEL LINE 

' • • • I 
I 
I 

FUEL 

Che m ical-Fu el Motors 

Ai rst rea m Eng ines 

~ 1. 

I 2. 

( 3. 

\ 4. 

( 5. 

liQUID-FUEL ROCKET 
(V-2.) Burns alcohol, 
other fuel wi th liquid 
DRY -FUEL ROCKET 
(Skyrocket, bazooka.} 

THERMAL JET ENGINE 

. . 

gasoline, or 
oxygen. 

(Turbo-jet plane.} Burns liquid fuel. 
INTERMITTENT DUCT ENGINE 
(V-1.) Burns liquid fuel. Air in take 
synchronized with explosions. 
CONTINUOUS DUCT ENGINE 
(Ex peri mental "blowtorch" motor.) 

FIVE TYPES OF REACTION ENGINES _include two of the chemical-fuel (rocket) variety, three 
airstream jobs. The drawings at left, above, illustrate their respective operating principles. Most 
jet planes use the thermal jet airstream engine (No. 3) ; one German plane has a liquid chemical-fuel 
motor (No. I). The continuous duct engine (No. 5) has appeared so far only in experimental form. 
No. • powers Germany's V-2 rocket bomb; No.2, our bazooka projectile; No.4, the Nazi V-1 "buzz bomb." 
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feres with both the escape of the gas from 
a rocket and the forward motion of the 
rocket, but it does not help drive the 
rocket. The thrust is the reaction to the 
ejection of the gas. 

Lest this still not be clear, suppose that 
a lot of gas were locked in a box. The pres
sure of the gas would be the same against 
all sides of the container, so the box would 
not move. But, if a hole were cut in the left 
side, the gas would rush out. The pressure 
on the left side of the box would then be less 
than the pressure on the right side, so the 
box would jump to the right. 

Both the gas and the box would be re
tarded by the atmosphere. But, if not re
tarded -in any way, a light box could move 
as fast as the gas. 

By putting a nozzle in the hole, to direct 
and control the expansion of the gas, ~he 
speed of the jet and the box might be in- · 
creased. Then, if arrangements were added 
to replenish the supply of gas, the box would 
be a crude reaction motor. Replenishing the 
gas, however, would require fuel. 

One of the most common- and mistaken 
-notions about rocket power is that the 
fuel question is the principal obstacle to its 
further development. Nothing could be 
farther from the truth. Reaction motors 
need no special fuels. Research, of course, 
will undoubtedly result in the discovery of 
better fuels and better combinations of fuels, 
but the fuels needed for the coming age of 
rocket power are already at hand. 

Reaction motors will run on kerosene, 
gasoline, or alcohol; on gunpowder, pow
dered metal, or coal dust dissolved in oil; or 
any of a long list of other compounds. A 
fuel is simply something from which the 
motor can extract energy, 

• 

I 
I 
I 

-0~~-, -•• 

Directly or indirectly, all the energy on 
the earth, except that from radioactive ma
terials, has come from the sun. Energy has 
been stored in the molecules of certain 
chemical compounds by endother mi c) or 
heat-absorbing, reactions. It can be released 
by exother mic) or heat-releasing, reactions. 
When this is done at exactly the right time, 
place, and rate, a jet is produced. 

But oxygen is needed to bring about 
exothermic reactions, and reaction motors 
are classified according to the way the 
oxygen is obtained .. It may be fed to the 
motor in chemical compounds, in the mole
cules of the fuel itself, or in a compressed 
and liquefied form after having been sepa
rated from the other gases of the air. When 
the ~xgyen is supplied in any of these ways, 
the reaction motor is called a self-contained) 
or chemicaZ-fueZ) motor. 

About a fifth of the earth's atmosphere 
is oxygen, so it is possible also to bring 
about the desired combustion of fuel by 
simply using air, and when this is done the 
reaction motor is called an airstream en
gine. To discuss rocket power intelligently 
with an engineer, you must remember the 
difference between chemical-fuel motors 
and airstream engines. 

A chemical-fuel inotor may use either a 
dry or a liquid fuel. Gunpowder and smoke
less powder are examples of the former; 
Fourth-of-July skyrockets and bazooka pro
jectiles contain dry-fuel motors. These are 
the simplest of all reaction motors, for they 
consist of nothing but a cavity in the fuel, 
an orifice, and a nozzle. 

The German V-2, however, was driven 
by a liquid-fuel motor. This type is still 
in its infancy, but is susceptible of startling 
development. (Continued on page 216) 
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FUEL presents no special problem, as suitable substances ore now available. Since efficiency is highest 
when flying speed equals jet velocity, slower fuels must be used for aircraft, which are limited to speeds 
around that of sound. To compensate for this reduction in the speed of the jet, its volume is increased. 
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OHMMETER .._ 
ATTACHED TO -
END OF WIRE TO 
DETECT WIRE. 
[BREAKAGE_ 

-~ 

LIQUID-SOAP 
~-- LUeRICAT 

· .. ( WIRE THICKNESS 
· EXAGGER ATE!') 

• 

E.A CH 
COI L 

MADE OF 
2 MILES 

OF PHONE 
WIRE 

Plane Lays Phone 
Wire at 125 M.P.H. 

FIELD-TELEPHONE lines up to 16 miles 
long are laid from the air in a method 

developed by the USAAF Air Technical Ser
vice Command in co-operation with the 
Bell Telephone Laboratories. 

How this is done is shown in the drawings 
by Stewart Rouse. The wire-laying plane, 
a C-4 7 cargo carrier, flies low at a speed of 
about 125 miles an hour. When all the wire 
has unwound, the loose end drops across 
the point chosen for the end of the line. 

Important military use is foreseen for the 
system in providing instant communication 
for units separated by rough terrain. 

MAY, 1945 

Men on the ground talk with 
the wire-laying plane, using 
a field-telephone set hooked 
to the free end of the line. 
On the ground are the chain 
and its three-foot parachute. 

PHONE 
WI ... ~;, _
BEING 
LAID 

20 -LB. 
BALLAST 
CHAIN 

Drawing by 

STEWART ROUSE 

CREWMAN THROWS 
OUT CHAIN AND 
'CHUTE, WHICH WILL 
CARRY WIRE TO 
GROUND WHERE 
A TELEPHONE 
W!LL BE ATTACHED 

AT O NCE 
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DETECTIVE MAGNET 
helps to catch criminals. 
It is made of permanent
ly magnetized Alnico, 
and is shown beip.g dem
onstrated by Charles M. 
Wilson, director of the 
Chicago Police Scientific 
Crime Detection Labora
tory. Weighing 35 
pounds, it can lift up to 
175 pounds of weapons 
from underwater caches. 
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FIRE-RESISTANT INSULATION. In place of inflammable rubber as a coating for 
wires and cables, Neoprene is now used as a flame-resistant jacket for electrical 
wiring on shipboard. The pictures above show the comparative effect of fire on 
natural and on synthetic-rubber coating. 

TROPICAL ICELAND? 
Stately palm trees give a coz:y 
look to the officers' club of ; 
Squadron VP-73 at the Fleet 
Air Base in Reykjav ik, Ice
land. The trunks ar.e old pipe 
wrapped in burlap, and· leaves 
~re cut-up tin cans . Anthers 
are real. Photo from SKYWAYS. 

I 

• 
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A -26-A NOSE FOR EVERY ]0~---------~ 
Designed for anything from straight bombing to every kind of attack and strafing 
mission, the Douglas A-26 Invader attack bomber is built to take on six different noses. 
The one pictured here mounts a 75-mm. cannon. These conversions, which include a 
bombing "gr eenhouse" and various combinations of guns, mak e the A-26 the most 
versatile U. S. ship. 



Gl 11 CALLIOPEJ/ is 
whistling a tune of 
death and destruction 
to the enemy. This 
60-tube rocket-launch
er rack mounted on a 
General Sherman tank 
fires 4.5-inch, 38-
pound missiles with 
the destructive effect 
of 105-mm. shells. The 
60 rockets may be 
fired in 30 seconds 
and the launcher jetti
soned. Then the tank 
roars in with its 75-
mm. gun to finish the 
job. 
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FLASH-BOMB SHUTTER. A photoelectric 
grid shutter, electronically controlled, that 
reacts only to the light of a flash bomb, has 
been used by our aerial photographers to 

. "shoot" bombings and ene-
my troop movements at 
night since before the Nor
m·andy invasion. The shut
ter, shown closed on cam
era at right, below, and 
open at left, was developed 
by Graflex in co-operation 
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TRAVEL CO'MFORT on trains 
is to be emphasized through 
the use of this new "chaise
longue" seat. It has a scien
tifically constructed cushion 
that conforms to body con
tours, and cars so equipped 
become "day-night" coaches. 
In its upright position it is a 
restful coach seat. But when 
the back is reclined and a full 
leg rest, which is built flush 
into the seat ahead, is re
leased, the passenger enjoys 
the comfort of the last word in 
train travel by coach. The 
seat is one of the many new 
features that the nation's rail
roads will offer the postwar 
traveler to make a long jour
ney a pleasing and restful ex
perience instead of a dull, fa
tiguing ordeal. 

with the General Electric Company. It re
acts only to the light of a flash bomb and 
is insensitive to illumination of searchlights, 
bursting flak, and ground fires. 

. ··. . . 
,• . . , 
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alf-Billion-Candlepower 
flash bomb is secret weapon that lights up large sections of enemy 
terrain for night photographing, and blinds antiaircraft gunners 
for 20 minutes. Picture below, a marvel of pin-point detail, shows 
a rail yard at German Trier, where 900 freight cars were massed. 



"VOLCANO" BOMB, biggest ever used, is 10 
times as destructive as the Gerrpan V -2 rocket. 
Only one plane-the British Lancaster- can 
lift this giant missile, which is 25 feet, 5 
inches long and weighs 11 tons. 

~ . . . 

EMERGENCY KNIFE for cutting heavy fly
ing clothes off wounded airmen has been de
veloped by the Air Technical Service Command. 
A two-inch curved blade, drilled to reduce the 
weight, is mounted in a wooden handle that will 
float. Equi;Jment includes a leather sheath. 

MEDICAL BADGE is awarded to members 
of the Medical Department, U.S. Army, who 
have been attached to the infantry in combat. 

AUTOMATIC CARBINE. The Army's fa
mous carbine has been adapted to full 
automatic as well as semiautomatic fire. 
Either type of operation is selected by the 
user by moving a lever above the new 

curved magazine. Automatic fire is at a cyclic 
rate of 750 rounds per minute- so fast that 
the last of the 30 shots is fired before the 
first empty shell hits the ground. Note the 
short trench-knife bayonet. 

LEVER FOR c.HANC£ FROM SEMIAUTOMATIC 
TO FULL. AUTOMATIC FIR£. 

' 

Flipping the lever shown at the left changes 
this Army carbine from semiautomatic to full 
automatic fire with cyclic rate of 750 rounds 
a minute. A curved magazine and a short, 
knife-type bayonet have been added to it. 
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Rescue squad of the Panama C oast Artillery Command brings bock a radio-controlled target plane 
which was downed by machine gunners and AA men. An overhauling will make this ship ready to fly again. 

~l Junior Crash Boats'' Rescue 
Remote-Control Target Planes 

EIGHT seafaring soldiers of the Panama Coast Artillery 
Command have saved Uncle Sam close to $100,000 

during the past year by retrieving eight out of every t en 
ground-controlled target planes shot down by machine 
gunners and ack-ack m en at their station. They brave the 
choppy P acific in a flimsy 16-foot, oar-powered crash boat 
to rescue the bullet-peppered robots. 

When they r ecover an aerial zigzagger they rush it to a 
hangar where they administer mechanical first aid. More 
often than not , however, a "hornet" requires a complete 
overhauling. After the preliminary job done by the sea
going gr ease monkeys, a crippled robot usually is shipped 
inland to a r epair shop. Bullet holes in gas tanks are 
welded, and the control mechanism and failing m otors 
are doctored. Also, wing struts are changed, and n ew 
fabrics are grafted upon perforated fuselages. 

According to Lt. Chester W. Silkworth, of Brooklyn, 
Mich. , in charge of the rescue detachment, ten crashes 
are about as many as a plane will survive. 

Eighty percent of the d unked ships ore recovered, d espite th e 
hazards of the sea and on unwieldy, water-filled parachute 
(below) . J ust os soon os o plane is landed, g a soline is pou red 
over the sea-soaked eng ine (right) to stove off c orrosion. 
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FOR SWITCHING opera
tions in France, this Ger
man rail truck, salvaged by 
the Army from what was 
left behind in a hurry, fills 
the bilJ. Fitted with heavy 
fi.anged wheels to bold the 
track, and efficient bumpers 
for pushing, tbe truck is 
equal to most of the jobs 
that are usually done by a 
switch engine. 

r 

U.S. ARMY KEEPS WAY CLEAR in all 
kinds of weather for the supply trains that 
are moved on the front by the Army Trans
portation Corps. The plow shown above 
was made and attached to a locomotive by 
an Army Railway Shop Bat talion. It is ca
pable of clearing away a 14-inch snowdrift 
on a 20-degree grade. 

GAUGE TESTER was donated by Ger many. 
This tricycle is being put to practical use 
by a first sergeant of the Transportation 
Corps somewhere in France. Wherever pos
sible, captured enemy equipment is used to 
aid in the repair of railroad yards and 
tracks. Operation of the gauge tester pre
vents accidents by spotting even slightly 
spread or cramped rails. 

• 
• 

• 
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TROUBLE FOR TOKYO. Here 's o unit of Admira l William F. Holsey's Third Fleet, which has caused 
on epidemic of headaches in Japanese naval circles recently. Leading the pa rade is on Independence
class carrier, followed by on Essex-class fl at-top, t hree lumbering battleships, and three heavy cruisers. 

D~Y DOCK AT SEA. One of our floating ship•repo ir units I P.S.M., Oct. '44, p. 82) plows the 
waves as it foll.ows the fleet to o new island bose. The blocks on its deck will support damaged ships' keels . 
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FOOT PAINS from f lat 
feet or other causes are 
being treated in the armed 
forces by injecting pro
caine hydrochlor i de 
through the sole of the 
foot. Average hospitaliza
tion has been reduced by 
about 80 percent. 
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PE. N I CILLIN IN CAPSULE 
IS COATED W ITH 
DIGEST I BLE. O I L 

.. \ 
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FAT PEOPLE, or tall ones, can 't 
keep their balance as well as 
thin or short folk s. Women of 
the same proportions are stead
ier than men on an unstable 
base. A test among about 300 
men and women at Stanford 
University, Palo Alto, Calif. , 
established these facts. 

PENICILLIN can be swallowed 
instead of injected if it is sus
pended in digestible oil and en
closed in a gelatine capsule. The 
oil passes through the stomach 
into the small intestine, where 
it breaks up and r eleases the 
penicillin into the blood str eam 
for assimilation . 

PO I NTS 
NORTH 

NY LO N 
STRING 

BLIND MAN'S COMPASS, de
vised for sight!ess veterans, con
sists of a plastic ball holding two 
balanced magnets separated by an 
aluminum disk . The ball bangs 
from a nylon string, and 30 sec
onds are enough to steady it so the 
surface knob will point north. 
Reginald E . Beauchamp, inventor, 
calls it the Braille compass . 

T WO MAGNETS 
.S EPARATED BY 
ALUMINUM DISK 

PIPE LINES FOR COAL. P r opelled 
by air pressure, pulverized coal in 
suspension w ill be p iped across 
country much as oil is, a ccor ding 
to engin eering forecasts issued by 
the Bituminous Coal Institute. The 
pump shown below develops 90 
pounds' p ressure a nd moves coal 
at 50 m.p.h. with booster pumps 
at intervals. 
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IT RAINS FISH on St. Lawrence 
Island in the Bering Sea. An ex
planation of this mystery of the 
arctic is offered by Otto Geist, an
thropologist. The showers come in 
winter when heavy east winds sweep 
inland across the ice pack. Snow so 
near the temperature of the water 
that it does not melt, and therefore 
sinks, forces the fish to the surface. 
There they ·are frozen in the shelf 
ice. When this breaks up, the wind 
whips the exposed fish into the air. 

- • 

1 Fish are forced to 
surface of Bering Sea 
by cold snow that sinks 
like sand. At the tap .•• 

2 They are frozen fast in 
upper shelf ice. Pressure 
lifts broken ice cakes; 
exposed fish are freed • .• 

3 And the wind blows a 
rain of tomcod and scul
pin down on the natives 
of St. Lawrence Island. 

HEATED RUNWAYS FOR AIRPORTS are 
proposed for keeping the take-off and land
ing strips clear of snow during the winter 
months. This system may prove to be a so
lution of one of the major problems in the 
operation of airports. Heretofore it has 
been only partially solved by plowing and 
carting, or rolling the snow to a hard
packed surface. The drawing below is an 
artist's conception of how the new system 
would work. Wrought-iron pipe grids cir-

MAY, 191,5 

• 
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culating hot water are expected to raise the 
surface temperature of the strips to 40 or 
45 degrees, providing sufficient heat to melt 
falling snow and evaporate the moisture. 
The contrast of cleared, dry runways with 
surrounding snow would make landing 
easier for pilots. Since the system would 
need to function only during the time that 
snow is falling, it is believed that the cost 
of operation could be kept within reason
able bounds. 

• 

• 
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Flying Fortress guns blaze at a darting Kingcobra with live ammunition in nearest thing to real combot. 

BRITTLE 

GIVE AIR 

COMBAT 

.. 

• 

86 

BULLETS 

GUNNERS 

PRACTICE 

YOU mean," asked Capt. Charles E . Ev
erett, a Bismarck Sea battle veteran 

with a Distinguished Flying Cross, the Air 
Medal, and the Purple Heart, "you want me 
to fiy this airplane while you shoot at me 
from a bomber with that machine gun-and 
I can't shoot back ? " 

"That's exactly it," said the major. . 
Then he handed Captain Everett a rifle 

Pictures at left show lead-and-plastic bullet hitting RP-63's 
armor, leaving but a smudge. It would pierce o rd inary plate 
(below), but makes merely a dent in specially treated armor. 

' 
MOR 

PLATE PLATE 
., 
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Gunner's marksmanship is instantly appar. 
ent. When he scores a hit, a light flashes 
in the propeller hub of RP-63 (right}. An
other light flashes and the hit is re. 
corded on target's instrument panel (below). 

and defied him to damage the plane that he 
was expected to fly. The pilot aimed care
fully at its weakest spot and blazed away
without even denting it. 

Later, when Everett dived this plane 
toward a bomber, the gunner who was or
dered to open fire on him danced nervously 
and missed. So the Captain made a second 
pass at the bomber. The gunner steadied 

himself, sent a stream of bullets directly 
at the make-believe attacker, and saw a 
light flash in the propeller hub to assure 
him his marksmanship was excellent. 

Such realistic sham battles are now part 
of the curriculum at aerial-gunnery schools. 
Three wartime scientific triumphs made 
them possible: frangible bullets of lead and 
plastic that shatter when they strike · a 
target they cannot pierce ; special dural
umin armor for the target plane; and a 
radiosonic hit indicator that automatically 
chalks up the gunner's score. 

• 

Test shows bullet merely dents the inch
thick glass used in the cockpit canopy. 

Here's a breakdown of the 30-caliber slug that permits gun
ners to shoot live ammunition in hot aerial sham battles. 
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" . " ,, . 
·'' < , . . :~·· ... 

MAY, 1945 

. . 

. . 

. . .. . . ... . . 
. ·.: 

• > 

• . . . . 

. 
' . . . . .. .. 

.. . . . 

. . . , .. . -~ •' 

. .. ; .. . ··,·. : .. ·. . ·;:..!~·::·-;.· .·; . . .· . ' : • • - ~· : .<~: • r 
) ' ' . ... . . . 
.: • ••• ~ • ..~ />~ .. • : ·' · .: . ;,· • • •• '. . .. ' ~ . . . . 
:· .,_ .. .. ·,<. • . · ... . . .• •·'"(·c . . : .-_':'· •. ·. . ... 
. ... . . .; ,. 1~- •.: •y.. ·:- • • • 

. . . ·-.:.,.,... "' .. .. · · IZYl:l 

87 

\ 

Copyngh ed materli.JI 



• 
• 

Drawings by 8. G. SEIELSTAD , 

ROARING out of a darkened ·stage, 
right into the laps of the people 

in the front rows, a huge "runaway 
locomotive" scares theatergoers out of 
their wits every night in the Olsen and 
Johnson hysteria festival "Laffing Room 
Only" at the 'Winter Garden Theater in 
New York. 

Ingenious effects help create the ter
rifying illusion. The dummy locomotive· 
front , mounted on a dollv moves about 

~ 

55 f eet outward and downward from 
the back of the stage while the headlight 
grows from a pinpoint of light to a 
blinding glare. Recorded train noi~es 
blare from loudspeakers. Steam (really 
sprays of mineral oil) glows in the red 
light of a ·make-believe firebox. Smoke 
from burning coal dust billo\VS out over 
the spectators, mixed ·with b_its of lumi
nous-painted cork that shine like sparks 
in ultraviolet light. · 

The novel ''prop" was created by the 
special effects depar tment of Universal 
Studios in California. 

- ANDREW R. BOONE 
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HOW A STAGE 
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LIGHT 
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LOCOM OTIVE 
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CONTROL. LEVER 

STANDARD PAINTGUNS 
. SPRAY MINERAL OIL 
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"RUNAWAY TRAIN'~ APPEARS TO LAND :-IN -sPECTATORS' LAPS 

• 

. . . . 

PULLMAN. SE~ I?>UIL.T IN PEI<SPEC.TIVE. A5 
TRAINMEN RUSH IN TO ANNOUNCE 
TRAIN 15 I<UNNING AWAY . . ..••. • .... 

GAI<AG~
DOOR 
SPRINGS 

• 
• 

,., . . . 

•.•. THE LIGHTS GO OUT-PULLMAN SET 
PAI<TS AT CE.NTE.f<-AND LOCOMOTIVE 
BEARS DOWN ON AUDIENCE 

MECHANISM SIMULATES 
· FIREBOX GLOW 

AIR HOSE 
~OR SPQ.AY 

GUNS 

STANDARD 
LOCOMOTIVE 

BELL 

ELECTRIC 
CABLE 

SAFETY CABLE 

. _, H n 

....:---· APE~TURE OPENED GRAD'UA.L.LY .4-S .LOCO FQONT 
fS ,LOWEREO, S1MUL.ATES APPROACH DOWNHILL 

' 
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SAFETY CABLE UMITS 
• 

TRAVEL OF LOCOM OTIVE 

• 

'_,.," " 
'THEN W~OLE MECHANISM iS 
MOVED TO APRON OF STAGE 
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GENERAL MacARTHUR TOLD ME: 

We1ve changed the face of the 
earth with seven modern won
ders to meet the urgent needs 
of air and amphibious warfare. 

By MAJ. GEN. EUGENE REYBOLD 
Chief of Engineers, U.S. Army 

As told to VOLT A TORREY 

. 

TWO weeks before the American invasion 
of Saipan, we had completed new maps 

of the isle from aerial photos, but five 
months later those maps were obsolete. 
Two coral mountains had vanished, super
highways and pipe lines had appeared, 
asphalt lay where mud had been too deep 
for an Iowa hog, and B-29's were taking off 
from an airstrip longer than the longest 
one at New York City's LaGuardia Field. 
-A Jap returning to bomb his former base 
could not believe either his eyes or his 
maps. 

Mother Earth's face now has been lifted 

• 

-

' II 

this way many times. These great carpets 
for airmen on every continent and in every 
sea certainly are one of the seven wonders 
of the modern world. Comparable wonders 
are ( 1) the roads, ( 2) the bridges, ( 3) the 
ports, ( 4) the railroads, ( 5) the pipe lines, 
and ( 6) the bases which have been built 
with equal rapidity to enable our men to 
win battles simultaneously on every side 
of the world. 

"Reybold," Gen. Douglas MacArthur told 
me nearly two years ago, "this is an air 
and amphibian war; because of the nature 
of air and amphibian operations, it is dis
tinctly an Engineer's war." 

Every battle begins on a map, and the 
Engineers literally had to remap the world 
for air and amphibious assaults on Amer
ica's foes. For information about some 
Pacific islands that are well-known step
ping stones to Tokyo now, we had to begin 
by ransacking the memories of old ship
masters and missionaries. For the inva
sion of France, we had to prepare 5,625 tons 
of maps, which is well over 200 freight-car 

- . 

AIRFIELDS. Smooth car
pets for planes have ap
peared as if by magic in 
all parts of the world. 

BRIDGES. Never before have so 
many spans of so many types 
been needed so quickly and in so 
many places at the same time. 

ROADS. Fleets of trucks 
now roll swiftly through 
arctic and equatorial wil
dernesses on war's errands. 

PORT5-new ones created 
almost overnight, old ones 
repaired after destruction. 

RAILROADS restored in 
France would link up 
New York and Tokyo. 

PIPE LINES keep up 
with advancing ar
mies to supply fuel. 

BASES built as fast as 
beachheads are taken han
dle 700,000 supply items. 
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THE BULLDOZER is called 
fhe symbol of America at war. 
Along with the tractor, motor 
grader, and other earth-moving 
machinery, it gives us and our 
allies the superiority in "work
power" that wins modern wars. 

Its immediate ancestor was the 
Russell " Bull Dozer," or marsh 
filler, seen at right in a 1917 
catalog drawing. Farther back, 
i t is descended from the wooden 
Mormon-board plow used in 
foying out the Union Pacific. 
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1 This box contains a tropical building shell big 
enough for 28 men. Weighing 4,500 pounds, it 

tokes up only roo cubic feet of shipping space. 
-

• 

'\ 

3 Parts for the framework are laid out on the 
ground. Wood is soft or yellow pine, while the 

covering material is sheet or corrugated steel. 

• ; ., . 
' 

. ' 

• • 
• 

5 House-raising begins with one of the end sec
tions as the posts ore set in shallow holes. 

It is not necessary to level the site perfectly. 

2 Every part of the package except the end pieces 
is used in building the house. A hammer and a 

wrench ore the only tools needed in putting it up. 

4 Supporting post and rafter bolted together. 
Note the metal cradles bolted to the frame. 

These wilt receive the ends of horizontal members . 

6 The building tokes shape as the framework is 
completed. These houses ore much better for 

the tropics than tents, which never con dry out. 

7 This is the complete shell, which serves as an emergency shelter. A second kit, weighing 6,000 pounds 
and occupying 163 cubic feet, contains insulation, doors, screens, and other fittinga for permanent use • 
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AIRFIELD CARPET is laid on a bombed-out Luftwaffe base by a "stamp-licker" (left). which unrolls 
asphalt-impregnated "hessia n mot" while Marauders toke off f rom a near-by strip. This surfacing material 
has helped our Engineers provide fields for tactical air forces giving close su pport to grou nd fo rces. 
The machine is reloaded in less th a n a minute, Sket ch by C o pt . Bryon de Grineau, The Illustrated London News. 

loads. The 116,000,000 maps in this single 
order were approximately four times the 
total prepared and printed for all of W orld 
War I . 

At the same time that these miles of 
paper plans were being made, however, the 
Engineers had to make it possible t o move 
millions of men and billions of tons of mate
riel over supply lines twice as long as the 
equator. By June 1942, the U. S. Army 
Engineers were directing construction in 
this country a t a rate of $20,000,000 a day. 
If it had be~n possible t o build the Fort 
Peck, Mont., dam at that pace, it would 
have been finished in less than a week; or 
the Bonneville dam in a little more than 
four days. But the world's biggest factories 
and the training camps throughout this 
country were but a base from which shafts 
had to be run to spearheads in Africa, . 
Europe, and Asia. And these "shafts" are 
not mere lines on a map, but such tangible 
things as airfields, roads, bridges, ports, 
railroads, pipe lines, and more bases. 

The roads include the 1,600-mile Alaska 
Military Highway from Dawson Creek, 
Canada, to Fairbanks, Alaska; the com
pleted por tions of the Pan-American H igh
way f rom Mexico to the Panama Canal; and 
the 1,000-mile Ledo-Burma Road from India 
to China. These three new r oads run 

MAY, 1945 

PIPE LINES f eed motor fuel and lubricants into 
every mai n f ront. · Below is a valve installation at 
M yitkyina, Bu rma, on a li ne that gave Chino a trans
fusion. In France , Patton' s thirsty tanks sucked gas
oline from a line that moved almost as fast os they. 



through parts of the world where it pre
viously was impossible to travel by truck. 
In France alone, Army Engineers have put 
into operation a road network of 4,000 miles 
involving the construction of 145 major 
highway bridges. 

Nearly 700 bridges had to be strung over 
treacherous, snake-filled rivers for the Ledo
Burma Road. But those are only a trifling 
percentage of the bridges that the Engineers 
have built during this war. 

One of the most difficult streams to span 
was the Volturno in Italy. It is a swift, 
winding river with high banks, which the 
Nazis held. To avoid obliteration by Nazi 
artillery, firing at point-blank range, our 
Engineers had to throw the first bridges 
across the Volturno in the midst of clouds 
of smoke generated by Chemical Warfare 
Service units. 

On the Via Appia, the main road to Rome, 

WATER POINT set up 011 
Luzon gives Filipinos a drink. 
Portable purification equipment 
includes means for analyzing 
water, detecting toxic agents, 
and distilling salt sea water. 

MAP FACTORIES in trail
ers e nable the Engineers to pro· 
vide the generals with one of 
the essentials of victory. Some 
of the maps of France produced 
for the invasion were captured 
by the Germans, who admired . 
them so much that they had them 
reproduced, printed , and dis
tributed for use by their own men. 

ROCK CRUSHERS are 
taken wherever they' re need
ed. "Our allies and our ene
mies," says General Reybold , 
"never cease to marvel at 
the way we Americans can 
'lay pavement like spreading 
toothpaste.' " In the photo 
at the left, a crane is fill
ing the hopper of a rock 
crusher that was used in 
re constructing the port af 
Naples, Italy, after capture. 
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ALL-ALUMINUM 
PONTON BRIDGE 
i5 t he newest t hing in 
floating spans. Eve n 
the hollow floor boa rds 
are aluminum ; if every 
ponto n is sun k, they'll 
support foot troo ps or 
a loaded truck. Wit h 
pontons, the bridge can 
corry the heaviest traf
fic-even a t a nk re
triever with a t a nk. 
This M-4 bridge is in
t e nded fo r a ssault use 
o nly, for q uick con· 
struction t o su pport a 
b rid gehead in battle. 

the first pon ton bridges over the Volturno 
had. to be replaced almost immediately with 
a much heavier structure. The river is 10 
feet deep and 360 feet wide there, and the 
soundin gs made under machine-gun fire 
revealed that it was both swift and full of 
fierce eddies. But in less than three weeks, 
a bridge stout enough for the heaviest 
trucks and tanks had been completed, and 
10,000 vehicles a day were racing across it. 

MOBILE AIR 
COMPRESSOR 
is another im port a nt 
Engineer weapo n. The 
one a t right is pow
ering drills used in 
widen in g a highway 
in France. Besides 
'operati ng many tools, 
it is hand y for b low
ing up th e pneumatic 
ponton-brid ge floats 
and breaking up ice. 

MAY, 1945 
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The spring rains washed out every other 
bridge over the river, but not that one. 

This was but one of many demonstrations 
of American engineering wizardry in Ita ly. 
"Things that it took Mussolini two years to 
build, and the Germans two minutes to 
destroy," an Italian commented, "were r e
built by the Americans in two days." Even 
so, the eyes of Der Fuehrer's experts popped 
when our construction crews began to toss 

• 



HARBORS were made to order for 0-day. This drawing by Sir Muirhead Bone, official British Admiralty 
artist (from Illustrated London News) shows a caisson that formed a part of the famous "Mulberry" port at 
which 250,000 men were landed in Normany. Caissons were towed across the Channel and sunk as breakwaters. 

the concrete around after their landing in 
France. 

"My God, how can this be ? " Lt. Gen. 
Romcke, the German commander of the 
Brest fortress, exclaimed when he saw the 
use being made of Cherbourg. "They told 
us Cherbourg could not be used as a port. 
The General Staff told us that." 

The prewar harbor there had been wholly 
artificial. The tide rises 25 feet, and con
struction of a passenger port had taken 
more than 100 years. The Germans had 
completed its development as part of their 
reparations to the French for World War I. 
They knew all there was to know about 
Cherbourg and they did everything they 
could to make it impossible for us to salvage 
that port. 

They used several trainloads of explosives 
to shatter the breakwaters and wharves, 
and sank more than 100 ships in the har
bor. They blew a 200-foot gap in the main 
jetty. They sank the 9,000-ton whale-oil 
factory ship Solglint to block the pier where 
the N orm,a.ndie had docked. They toppled 

locomotives and freight cars into the inner 
basins, and dumped quay walls on top of 
them. They left the giant cranes drooping 
like old cornstalks, the railroad terminal 
a maze of twisted rails, and every known 
kind of mine and booby trap concealed 
beneath the water and amidst the wreck
age. A single team of U. S. Engineers found 
and deactivated 24 carloads of sea mines in 
or near the harbor. 

It took 9,000,000 board feet of lumber- 
enough to cover a city block, solid, to a 
height of more than 100 yards-and equally 
stupendous quantities of steel, cement, sand, 
and aggregate to reconstruct the port of 
Cherbourg. 

But whereas the peak capacity of the port 
in peacetime had been about 2,000 tons of 
cargo a day, it was developed by the U. S. 
Engineers to handle more than 20,000 tons 
a day only three months after it was cap
tured. Cherbourg was the only major port 
we had on the French coast to support 
General Patton when he started his 400-
mile sweep out of the Cotentin Peninsula. 

P-59 BEl~. AIRACOMET JET FIGHTER 
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A. MERICA'S first production jet-propelled plane, the Airacomet, 
r\. may mark the beginning of a new era in high-speed aircraft 
propulsion. (See page 70.) It is driven by two General Electric 
turbo-jet engines. Top speed is still a military secret. 
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·NO THREAD STRIPPING is likely if this 
Livermont Roto-Torq screw and bolt driver 
is used. The torque may be adjusted to any 
point between one and 25 inch pounds, and 
the ·tool disengages at the proper tension. 

BEnER RIVETING, with less strain on the 
worker. is the object of the new bucking 
bar below, developed by Morris Brown, of 
Consolidated Vultee Aircraft Corp: Kicks 
from the ·riveting gun are passed on by the 
interchangeable head to a spring-operated 
hammer, which vibrates to kick the head 

• 
back ag~nst the rivet. 

QUICK- FASTENING lock 
nut, made of sprlng steel, is 
now supplied by Adel Preci
sion Products Corp., Bur
bank, Calif. Called Stalock, 
it offers a 360-degree contact 
with screw threads, allowing 
positive gripping action. 
When screw or bolt is tight
ened, spring action causes 
contact surfaces to be forced 
deeper into the thread chan
nels. At left are some of the 
varieties to· be had. 

A POWER HACKSAW is avail
able through an attachment that 
can be easily ft~ted to a portable elec
tric drill, or driven by a ftexible shaft 
er air drill. Known as the Saw-Chief, 
it is made by the Chicago Precision 
Equipment Co . 

• 
• 

. 

.---~FMT 
CUTTINO 

SMOOTHS AS IT ROUGHS. Fast cut
ting and smooth finishing in one opera
tion are accomplished with the newly 
designed Nicholson Super-Shear file. 
The cutting arcs are o1f center in rela
tion to the aXis, permitting the teeth 
to begin with wide gullets and a right 
angle for speedy and effective cutting. 
The teeth become shorter and closer 
together as they end in a long, shear
ing angle. Novel arrangement of 
teeth serves to help i1l clearing the file 
of chips. 
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NEW INCENDIARY .· BOMBS PACKED WITH GEL-OAS AND · 

PYROGEL .RAZE THE ENEMY'S FACTORIES. AND SHIPYARDS 

• 
THERMITE INCENDIARY . . 

BURNS THROUGH STEEL 

These three pictures show what a four -pound thermite 
M-54 incendiary bomb did to a sheet of steel laid 
across two bricks. The bomb burns for four minutes . .. 

. . . at a temperature of 3,400 degrees Fahrenheit. Note 
how molten metal drips through as the fire cuts a slot 
in the steel. Tough on oil tanks and arsenal roofs! 

Here the bomb has burned out. Thermite has melted the 
stee.l easing, and o.nly the hollow end part is intaet. 

By VOLTA TORREY 
Photographs by WILLIAM W. MORRIS 

. and ROBERT F. SMITH 

• 

WHEN America's .gel-gas incendiary 
· bombs streak out of a B-29 1lyirtg high 
above a Japanese arsenal, they look just 
like gigantic explosive bombs. But as they 
plunge toward the target; these big shell
like cylinders burst open. in the air, and out 
fty dozens of clubs, nearly as big as base
ball·bats. 

Bright-green ribbons pop out of ·one end 
of each of these six-pound bludgeons. These 
ribbons, 40 inches long, reduce the rate of 
fall to from 225 to 250 feet per second
the speed that tests hatve shown to result 
in the most efl'ective penetratit>n of the 
roofing of typical enemy buildings. So the 
bombs tear through the arsenal roof more 
certainly than comets. 

Then each bomb becomes an . automatic 
' mortar. It falls over on its, Side· and lies 

quietly-until a time fuse inside its hex
agonal metal case .touches off an explosion .. 
This blast shoots· a sausage-~haped, cheese
cloth bullet out of one end of the bomb 
with enough force to throw it from 25 to 
100 yards. · 
T~e sack is fun · of sticky, gooey, yellow 

.jelly. As it is shot out of the bomb, the 
sack is split ·open and its contents· are Jg
nited. Gobs of ft~ming jelly ate · thus spat
terefi) over everything .fn the vicinity. In an 
attic, the fiery chunks of gel-gas are liltely 
to be hurled ~nto the eaves, where fires are 
hardest to put out. And even when a bomb 
falls in a street or. alley, the incendiary fuel 
is ·seldom wasted, for it then is likely to be. 
thrown on near-by ~alls and vehicles. 

This fierce fagot, however, is only one of 
many types that have been developed by 
the U. S. Chemical Warfare Service, headed 
by Maj. Gen. William N. Porter,. to enable 
American· airmen to fight fire with fire . . 

".The best warfare," says a man~al writ
ten in the Fourth Century, B.C., "is that in 
which charms· (chemicals) are used, the 
next best is that in which mechanical instru~ . . 
ments are used, and the lowest is that in 
which hands and hand-held weapons are 
used." New chemicals and new mechanisms 
have been brought together in new fire 
bombs. · 
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The ancient art of 
arson was first made 
aerial by America's en
emies. German planes 
blazed a fiery path 
across Europe for the 
goose-steppers, and the 
J ap bomb that fell in 
Oregon in '42 was an 
incendiary. But now, 
thanks to the skillful 
use of American re
sources, the flames can 
be turned the · other 
way. 

U. S. bombers at first 
were loaded 19 times as 
heavily with explosives 
as with incendiaries. 
But recent raiders have 
carried twice as many 
tons of incendiary as of 
explosive material. The 
emphasis has been re
versed because flames 
cause more widespread 
and thorough damage 
~han blasts. Factories 
!that are merely blown 
apart may be. quickly 
P\lt-together again. 

· America's Chemical 
Warfare Service, in 
fact, has been mainly 
engaged in the produc
tion of fire- spurting 
weavons. And its ex
perts at Edgewood Ar
senal, Maryland, com
manded by Brig. Gen. 
Ray L. Avery, have 
superheated Liberty's 
torches to destroy th~ 
enemy's might f o r 
keeps. 

The granddaddies of 
modern aerial incendi
aries, introduced by the 

Incendiaries rain an a Jap 
shipyard in this drawing 
by Erie Sloane. Big shell· 
like cylinders dropped by 
planes burst open and re
lease dotens of dub-shaped 
bombs. Brlght-g re' n rib
bons that trail from the 
bombs retard their fall to 
best rate for penetration. 
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Germans in World War I, were about 
the size of footba.lls and contained 
gasoline. It burned so quickly that 
often it only scorched things. The 
Germans then developed magnesium
thermi te born bs. The- Axis tried these 
out in Ethiopia and Spain, and began 
the second big war with great supplies 
of highly developed metallic incendi
aries. High explosives were hidden in 
some of them to rout air wardens, 
and the effectiveness of these fire
works was speedily, amply, brutally, 
and spectacularly demonstrated. 

Experience convinced the British 
that the most sure-fire bombs for all 
kinds of attacks were those made of 
magnesium. But thermite, a mixture 
of aluminum and iron oxide, also cre
ates terrific heat. If a thermite bomb, 
for instance, lands on an oil tank, it 
will scorch a bole in the top almost 
as big as the bomb, and let red-hot 
globules of metal drip into the interior. 

The United States was drawn into 
the war, however, without enough of 
the stuff needed to make this kind of 
bomb. This country produced only 
6,250 tons of magnesium in 1940 and 
needed that- and aluminum, too- to 
build planes. . So something else had 
to suffice for incendiaries. 

The heating capacity of m&:terials is 
measured in British Thermal Units (BTU's). 
Each unit denotes the quantity of heat 
needed to raise the temperature of one 
pound of water one Fahrenheit degree. 
Magnesium has about 10,800 BTU's per 
·pound, while crude oil has 19,500 and gas
oline has 20,800. So the National Defense 
Research Council, including such scientists 
as·Dr. Vannevar Bush of the Carnegie Insti
tution. Dr. James B. Conant of Harvard, 
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A cluster of II 0 in
cendiary bombs on a 
dolly ready for load
ing in a bomber. The 
bundle will be broken 
open and scattered at 
a predetermined point 
after it leaves the 
plane for the ground. 

Destination Tokyo! Be
low, an ordnance offi
cer of the 21st Bomber 
Command attaches 
fusing mechanism to 
incendiary clusters in 
the bomb bay of a 
B-29 about to take off 
for a raid on Japan. 

-

and Dr. W. K. Lewis of Massachusetts In
stitute of Technology, recommended that 
the incendiary potentialities of petroleum 
be reconsidered. · 

This suggestion led to the creation of 
jellied oil, or gel-gas. It looks like mashed 
potatoes well soaked with butter. It is 
sticky, like rubber cement, and can be car
ried in a sack, but when this sack is ignited 
and split open, the gel files out in ugly gobs 
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Magnesium, however, is much denser 
than gasoline and is practically all radiant 
.energy. ·Magnesium became available again 
1after gel-gas had been . produced. And the 
T echnical Command of the Chemical War
fare Service, headed by Brig. Gen. William 

I
'C. Kabrich a~ Edgewood, then decided ~hat 
America ought to be armed with an incen
diary having the destructive qualities of 
both-magnesium and gel-gas. 
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Col. Ralph W. Hu.tferd and others at 
Edgewood insisted, in other words, on the 
creation of a bomb filling that would (1) 

1~pout ftames like gasoline, (2) emit the 
1ntense radiant heat ·of a burning metal, 
( 3) burn downward as well as upward, ( 4) 

Photos from 
Edgewood Anilnal 

. . 
',• • I ' . . 

continue to Qurn and ftare up for a consid
e·rable time, and yet ( 5) be tough enough 
to withstand an explosion. 

These rigor~:ms requirements have been 
et with a new preparation that is called 

yrogel. A gob of this stu.tf, when dropped 
on the door, looks like a child's mud pie. 
lt is. heavy, gray, and doughy. Much to the 
annoyance of officers responsible for its 
concoction; it is sometimes referred to as 
1'goop." That is a slang t~rm used in lab
oratories to describe any miscellaneous, 
sticky mass. Pyrogel is sticky, but far· from 
miscellaneous. 

It is, in fact, a very carefully and scien
tifically planned pudding containing mag
nesium, gel-gas, and . other things. Like 
radio performers who provide their · own 
applause, pyrogel (Continued on page 106) 
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SOO-POUND "block· 
· bur11er" { M-76) pocked 
· with pyrogel, o mixture 
of iellied oil, mo~nesium, 
·and other chemicals. 

Below are details for three of our small incendiaries. Left .,o right:. Four-pound M-54 
+hermite; four-pound M-50 magnesium; two-pound tc.i-52 magnesium. M-&4 1s the 
bomb seen in action in the pictures on page 100. M-50 and M-52 are similar in-

nstruetion except that the former has an iron nose. All are dropped In clusters. 
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To show how gel-gas works, seven fluid ounces 
were placed in a corner of a framework of half· 
plywood and then touched off with a match . 

3 After six minutes, the walls ore flaming well . 
These photographs, and those of a similar test 

on the apposite page, were made outdoors in a rain, 

• 

• 

This six-pound incendia~ is 
19V2 inche$ long and 2~a in 
diameter. The ribbons that 
stream from its ta il after re· 
lease are -40 inches long and 
ore dyed green to prevent 
mildewing. On impad, the 
bomb hurls o sock of flaming 
jellied oil out of its toll. At 
any time up to nine minutes 
later,. another explosion throws 
steel fragments. Its hexagonal 
shape makes it fit clusters . 

2 Just one minute later, the flames ore leaping up 
against the side walls. Gel·gas is o yellowish 

mess that looks like well-buttered mashed potatoes. 

4 Fifteen minutes after the fire was started, the 
corner of the plywood framework has been 

burned completely away and the floo ring charred . . 

... 

• 

• 
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This test burning of pyrogel was made under the 
same conditions as the one with ·gel-gal. Pyro· 

is heavier than the same volume of gel-gas. 

3 After sb minutes, however, the ash hos swelled 
up to several times the original volume of fuel. 

Any dtsturba11ca of the aatt makes it flare brightly. 

This bomb Is obout the same 
s~e as the ~-69 on the op
posite page. but needs no 
sack to hold its filling of py· 
rogel. The metol rim pro
truding from the toil contains 
fins. At the other end, under 
a clome-shaped piece. of 
metal, is an .. all-ways.. fuse 
that goes off when hit at any 
angle. Dome is blown out 
like a bullet by the explosion, 
shooting pyrogel aheacl of it. 

2 One minute after it was touched off. the 
pyrogel is flaming up the wall. So far. its 

action is not noticeably different from gel-gas. 

4 At the end of IS minutes, not only is the cor· 
ner burnecl away. but a hole has been made 

in the floor, allowing hot coals ·to drop through it. 
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11 AIR GUN" TESTS INCENDIARIES at Edgewood Arsenal. Compressed air piped from tanks into 
the breech of this World War I 155-mm. gun hurls bombs to simulate their falling speeds on targets. 

supplies itself with oxygen. A pound of this 
stuff, furthermore, takes up only abou~ two 
thirds as much space as a pound of gel-gas. 

Its viciousness· is easier to demonstrate 
than to explain. If .a few ounces of jellied 
gasoline are placed in a corner and ignited, 
tlames leap up quickly and set tire to the 
walls. The same volume of pyrogel, in the 
same kind of corner, will not only ignite the 
walls but also rapidly set tlre to the floor. 
The ash left by ~he pyrogel will be several 
times the original volume of the material 
and will' burst into dame again when it falls 
through the hole burned in the door or is 
disturbed in any other way. 

If pyrogel is doused with water. it 
snatches .more oxygen from the water and 
burns more furiously. Chemical officers do 
not know of any way to extinguish it. The 
enemies against whom it is hurled may try 
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LOADING. A small block of wood with a leather 
washer is plac:ed iri the rear end of the bomb when 
it is to be fired from the air gun. Fitting the barrel 
snugly, the washer keeps air from escaping around 
the projectile. At left, an M-74 incendiary is 
being loaded into the opened breeeh of the gun·. 

to move it away from combustible mate
rials, but explosives as well as incendiary 
fuel are packed into some pyrogel bombs. 
So the firemen must risk being blown to 
bits, or just wait until the mixture has 
burned out, then try to ·quench the inferno 
it has left. 

The development of gel-gas and pyrogel, 
however, is only part of the story. The 
mechanisms invented to concentrate the 
dames from. these fuels on combustible ma
terials are also something to keep Japs 

· awake nights. Gel-gas is put in tubes from 
which it is ejected explosively after being 
dropped through a roof. And when such 
ftrepots were hurled at the J apanese-occu
pied city of Changsha, China. the result was 
a conflagr·ation that was visible for 80 miles. 

Fof' pyrogel. anot!1er type of miniature 
volcano has been invented. No sack is placed 
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MUZZLE VELOCITY is measured by the projectile breaking 
o wire stretched between two rods sticking out from the munle. 
then another near t he target. Time is recorded on tope on o phono· 
graph turntable at right. The switch releases the compressed a ir. 

around the fuel in the bomb cylinder, and the missile's 
descent is controlled by metal tins rathet· than by ribbon 
streamers. Below the pyrogel there is a charge of white 
phosphorus, a chemical that ignites when exposed to air 
and stings whatever it hits. When the bomb stt;kes. 
this white phosphorus shoots out of the tail with the 
pyrogel, ignites it, and blankets the area with dense 
smoke. 

• 

The fuse in this bomb is described by a conservative 
former professor of chemistry as "super-instantaneous." 
It is an all-ways fuse, which means that it goes off 
regardless of the angle or direction from which the 
bomb hits its target. It includes a striking pin enclosed 
in a tiny oval compartment so designed that a jolt from 
any direction hurls the pin against a percussion cap. The 
timing of the explosion that hurls out the incendiary 

WHAM! This is what the M-H bomb does 
to the concrete block used in the target. 
Air pressure of 250 to 300 pounds to the 
square inch gives any munle velocity wonted. 

TARGET is o thick concrete block held in a framework. Samples 
of various kinds of roofing con be substituted to test penetra 
tion . The rear wall of the test chamber is heavy concrete . 

• 



pyrogel is so controlled, however, that the 
bomb penetrates its target before sending 
out a shower of fiaming chemicals. 

Both the gel-gas and the pyrogel bombs 
are hexagonal-shaped pipes which can be 
packed tightly into ·round clusters and 
aimed with the bombsight in a plane. From 
three to 16 dozen incendiaries, depending 
on the size and type, constitute a cluster, 
held together by iron bands. And when thus 
bound inte a bundle, a safety pin on one 
side of each bomb prevents it from going off 
prematurely. 

These pins pop out when the cluster 
comes apart during its descent. The cluster 
is split open then by a rope of primacord 
attached to a separate time fuse. This fuse 
can be set so that the cluster will split open 
at any desired altitude. Thus, a plane fiying· 
at a height of 20,000 feet may drop a 
cluster of fagots that do not begin to scat
ter until they are only 5,000 feet or so above 
the target. 

The use of these precisely controlled 
clusters permits airmen to concentrate their 
fiery hailstorms on worth-while targets. 
Sometimes, however, one big bomb can do 
more harm than scores of little bombs. So 
the Chemical Warfare Service supplies the 
raiders not only with bundles of two-, four-, 

FIREWORKS. This striking picture gives you on ideo what happens when o 500-pou nd pyrogel bomb 
goes off. Incendiary material is hurled 200 feet in the air and scattered 200 feet away in all directions. 
Th is quarter-ton block-burner has given the enemy's fire fighters plenty of headaches in recent weeks. 



t PENDULUM is another device used at Edgewood in testing incendiaries. As shown on the opposite page, 
. a bomb is swung up on a boom and allowed to drop against the· tar9et. In the f)hotograph above, a six-

... pound M-69 hurls fire against a test wall about 25 feet from the plate against' which it was exploded. 

' and six-pound bludgeons, but also with 100-
and 500-pound fire-starting bombs for use 
on special targets. 

The biggest incendiary now in regular 
use is a quarter-ton block-burner full of 
pyrogel. It looks like a thick, stuboy cigar 

and has two metal bands around its middle 
to facilitate handling. This bomb has plenty 
of penetrating power. After lun~g into an 
e~emy installation, it squirts out a pillar 
of fire which the devil himself must surely 
admire. 

FLASH! An M-74 incendiary hurled by the air gun plows through a five-inch-thick concrete slab and 
flares up on' the other side. Siding around the test chamber protects the testing personnel against pos
sible ricochets. Falling sptteds C)f 250 to 425 feet per second can be simulated to test roof-puncturing power • 

... -
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PENCIL COUNTS WORDS. Keeping track of the num
ber of words you have written is made easy by a 
counting pencil invented by Miriam A. Du Lude, · of 
St. Paul, Minn. At the end of each word you simply 
tilt the pencil up to right angles with the paper and 
push down on the point. A pawl-and-ratchet in the 
other end moves counter wheels like those that show 
the mileage driven in a car. It counts up to 999, 
then registers zeros and begins again . 

• 

POCKET ASH TRAY. If you have ever been caught at a club 
smoker or a party where there weren't enough ash trays to go 
around, you will understand the reason behind this invention of 
James Kenneth Dodge and Martin William Johnson, of Albany, Calif. 

SLIDING 
GATE 

To save smokers the painful c~oice between dropping· 
ashes and butts on the .ftoor, or depositing them in a 
pocket, they have designed a little box that can be 
carried conveniently. Made . of metal or some other 
.ftre-resista.n.t material, it has a lid that locks securely 
to prevent spilling. Attached to the inside of the lid 
is a wire clip that can be unfolded and h<:>oked over 
the back of a chair. Emptying is easy, when you get 
arounq to it; one of the ends is hinged so that it 
can be opened and the butts and ashes dumped out . 

. 

• 

GLASS FLATIRON sounds like a contradiction in terms, 
but it's the best way to describe the electric presser devised 
by Leo D. Keller, Rochester, N . Y. A heating element is 
fixed in the bottom chamber of the "flat" between two 
comparatively thin layers of glass. Directly above the upper 
layer is a chamber filled with sand, which not only helps to. 
conserve the heat below and shut off the glare from the 
heating element. but increases the weight of the "iron." 
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Between the two sturdy 
glass uprights a square 
wooden handle is secured 
by means of two har d
wood pegs. Non-critical 
materials a re used, and the 
metal content is reduced 
as much as 98 percent , 
both factors. in wartime 

. production . 
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RIP OPEN YOUR LETTERS easily and 
safely if they arrive in one of these 
perforated-end envelopes. Henry W. 
Stan, Chicago artist, who developed the 
idea, says it will save time looking for 
a letter opener and will prevent tearing 
or cutting impor~nt correspondence 
and checks. Already-printed standard 
envelopes can be perforated this way. 
according· to. the it:tventor. 

PORTABLE HAMMOCK. You ordinarily 
think of a hammock as a fairly permanent 
fixture between two posts on the porch or two 
trees in the back yard. But here's one, in
vented by Clarence F . Benjamin, of Devon, 
Conn., that you can take along and set up 
anywhere you want it- at the beach, on a 
picnic, or in camp. The trick is in a sup
porting frame designed along the lines of a , 
deck chair, with two long legs and two short 
legs on either side. When. this frame is opene<L 
up, it stretches a strip of canvas hung be
tween two crosspieces This may sound more 
like a cot than a hamniock, but a sag in the 
middle of the canvas strip gives the familiar 
cradling effect. The whole thing folds up into 
a bundle small enough to be carried on a bus 
or streetcar, or stowed away in an auto. 

0 8 

0 

HAMMOCK 
COLLAPSED , -

• 

• • 
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THREE-WAY SMOKER'S KIT pro
vides the conveniences of a pipe, a 
cigar holder, and a cigarette holder. 
Taken apart, it has three pieces- 
pipe bowl. center section, and bit
·each with suitable screw joints. 
Placed together, these form a con
ventional straig~t pipe. By combin
ing only the center section and bit, 
a cigarette holder is obtained, whUe 
the bit section alone can .be used as 
a cigar holder. The design of the 
outfit also makes it easy to keep 
the parts clean and free from ''goo." 
Nat Silverman. · of New York City, 
is the inventor. 

• 
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A RING-TOSS GAME 
with a new twist is of
fered in "Toss-a-Score," 
manufactured by Orig
inalities, of New York 
City. Each ring has a 
pointer on one side, and 
the disk that forms a 
base to support the 
stake is divided into 
sectors marked for dif
ferent values. Each 
player tosses seven 
rings from a distance 
of five feet and adds up 
the score shown by the. 
pointers. Players keep 
throwing in turn until 
one reaches the total 
of 500 or 1,000 points, 
whichever has been, 
chosen as the goal. The 
fiber cone comes out of 
the disk for packing. 

THE LCS <Landing 
Craft, Support) has 
been one of the most 
secret boat types in our 
beachhead flotillas . 
Here is a full-color pho
tograph of on~ of these 
fast, rocket-firing speed
boats that lead invasion 
craft to enemy shores. 
You can plainly see the 
rocket -launching racks 
(P.S.M., Mar.-'45, p. 82) 
that gave the LCS its 
nickname of "seagoing 
bazooka." It is armed 
also with machine guns 
and carries equipment 
for laying down smoke 
screens with which to 
blind the enemy durin~ 
landing operations. 
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HONORABLE DISCHARGE. When 
you see a soldier wearing this patch 
over the right-hand breast pocket of 
his uniform, it means that he is an 
honorably discharged veteran. Similar 
in design to the button worn by dis
charged veterans on civilian clothes, 
the patch has been authorized by the 
War Department for use by soldiers 
during the 30-day period in which 
they may wear their uniforms after 
receiving their discharges, and when 
they go back into uniform for parades 
and celebrations. 
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Just one century (1845 to 1945) 
carried us from the smoothbore 
flintlock to the Garand rifle. 

• • 

A HUNDRED year~ ago, the Untted 
States was prepar-mg for wa1 In the 

summer u.t UH~. General Zachary Taylor 
moved to the Texas border \\-tth 2 ,000 Army 
regulars to guard against a threatened 
m vas10n. Ntne months later, t he M~xtcan 
War hau l:ltarted. 

The ftghtmg of 100 years ago wa.-; qwte 
d1fferent from the battles now being fought. 
Today au·planes. tanks, rocket artillery, 
land mmes, rtfles, and ptstols. all blend then• 
mdiv•dual no1ses into u canophony of tenot•. 
In the Mexican War. nfles and pistol~ 1 with 
some arti llety l proYtded most uf tht- Lhun
der. Scott's dragoon~ depended mor·e on 
theil sabers than upon then p1stob when 
they charged the lancers of Santa Anna. 

• 

- ... - •••. 
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This smoothbore fl intlock threw o .69 caliber boll in the Mexican 
Wor. When it wos issued to C ivil Wor soldiers, it started a mutiny. 

First U. S. infantry rifle with o percussion lock. the Mississippi, 
o r Yager, sow se rvice '" Mexico and was favored by Indian-fighters. 

Model 1868 was our first breechloader not converted from percussion. 
This single-shot .50 caliber rifle was changed little in 20 years. 

Modern military rifles come in with the modified Norweg ian Krag, a 
magotine-fed . five-shot, 30 eoliber weapon weighing 91/3 pounds. 

Modeled after the Mousers used by the Spontards in 1898, our 1903 
Springfield is still one of the world's most accurate military arms. 

• 

Firing eight shots as fast as you eon pull the trigger, the semi
automatic M-1 Garand gives infantry firepower a tremendous boost. 

.. 

• 
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The reguiar Army of that day .was armed 
largely with smoothbore, muzzle -loading 
muskets and pistols, both of the flintlock 
type. Some units were equipped with the 
new percussion-cap weapons, which were a 
good deal more indepenClent of the weather 
than the fiintlocks. 

The volunteer units and militia were, in 
some instances, better armed than the reg
ular Army. In many cases they provided 
their own weapons, and they had no budget 
figures to explain to a querulous Congress 
that couldn't always see the need for new
fangled guns. 

Among the new weapons that caught a 
soldier's fancy was a "revolver" put out by 
a fellow named Colt. One Texas Ranger 

186o 

Last Army flintlock pistol was 
manufactured until 1844. Con
verted to percussion, many were 
drafted for Civil War service. 

The Colt percussion six-shooter was 
so accurate that mounted troops used 
It as a carbine with a detachable 
stock, as thown in the small tketch. 

An early cartrid9e ~evolver was 
this Schofield-Smith I Wes• 
tan. It was a .45 caliber, six
shot, tip-up-barrel-type weapon. 

• 
tve ars 

unit was armed with "six-shooters" and 
gained quite a reputation for the weapon. 
which was later adopted with modifications 
for the Army. 

Rifies and muskets (smoothbore) fought 
stde by side in ( Continued ott pa:g e 208 I 

By J. T. HOLMES 
Lieutenant, AUS 

Drawings by 
JAN HOLMES 

Colt's 1873 cavalry model be· 
came one of the most famous 
of handguns. Beloved of welt· 
ern CJUn·fiC)hters, it is still CJOocl. 

' 

Last word in military revolvers 
wa1 this six-shot Smith I Wes
son .-45. About 150,000 were 
made for First World War use. 

• 

The Colt .45 automatic 
. wcu the principal side 

arm of World War I and 
is still the standard. • 
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CLEAN SWEEP. The task of removing mines from England's shoreline is under way. Officers and sappers 
of the Royal Engineers are locating and exploding these containers of destruction which the British planted 
along their coasts when they expected enemy landings. Here, two Tommies painstakingly cover every square 
inch of ground with a mine detector, listening for the telltale bun that means they have found the quarry. 

SAFETY ZONE is. clearly marked with strips · of 
tape after the eng ineers have thoroughly covered 
the ground. Restrictions have been removed from 
most seaside towns, but it will be many months be-

. fore England 's coast is absolutely free of mines. 

• 
• 
• 

• 
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BRITISH SAPPER carefully negotiates a barbed
wire obstacle as he brings in on intact mine. Note the 
sign warning trespassers of the danger area. The threat 
of invasion ended, British authorities have ordered that 
the mines be cleared away and beaches made safe . 

• 



THOUSANDS OF MINES still stud the beaches olon.g the coastline of England 's. " invasion area." How
ever, Britons realize they were good insurance during the dark days of I 940 and 194 I and , judging by the 
number surrounding this member of the Royal Engineers, the job of d igg ing them o.ut is well under way. 

EXPLODING a batch of mines on an isolated section of the British coast wh il e o number of sappers watch 
from a safe distance away. Note the iron framework at the water's edge. Structu res of this sort were erected 
as a further security measure to safeguard the "tight little isle" aQainst the threat of invasion by Nazi armies . 

• 
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ean aur es? 
Don't answer until you have read about Calgon 
and the way it he Ips soap and water do a iob. 

By KENNETH M. SWEZEY 

WHEN the U . S. Army Quartermas
ter Corps recently ordered 500,000 

pounds of sodium hexametaphosphate 
from a Pittsburgh manufacturer, it 
brought to the attention of the public a 
little-known chemical compound that for 
some time has been doing an important 
job in helping keep clothes and dishes 
clean, and factories and ships operating 
at top efficiency. 

A chemical curiosity for nearly a hun
dred years, sodium hexametaphosphate 
was fir st made commercially available a 
dozen years ago as a conditioner for 
boiler water. Whenever hard water is 
used in pr oducing steam, a thick coating 
ot calcium and magnesium scale grad-

ually builds up inside the boilers, increas
ing rust and drastically reducing their 
thermal efficiency. Ordinary water soft
eners precipitate the harmful salts, but 
leave them as a sludge that has to be 
removed from time to time. 

After a year and a half of investiga
tion, Dr. R . E . Hall, a Bureau of Mines 
researcher retained by the Hagan Com
pany, of Pittsburgh, found that this rare 
sodium chemical was the miracle worker 
needed. Instead of precipitating the of
fending chemicals, sodium hexameta
phosphate kept them in solution , but it 
so tied them up in a complex compound 
with itself that they completely lost their 
identity, and, along with that, all their 
harmful effects. 

F rom conditioning boiler water, it was 



• 

• 

••• ••• the dlfferenc.t wia•n 10• 
•um h Is used. 

just a short step to softening water for 
all kinds of cleaning purposes. Grayness 
commonly seen in laundered linens, the 
traditional "bathtub ring," a cloudy film 
on washed glassware and dishes-refuge 
for bacteria that attack the intestinal 
and respiratory systems are all due to 
insoluble calcium soap that cannot be 
washed away by ordinary methods. So
dium hexametaphosphate, the chemical 
that could be depended on to get rid of 
every trace of this offending scum, was 
put on the job. 

Since Pearl Harbor, under the trade 
' name of Calgon, nearly 10,000,000 pounds 

of the chemical have been put to use by 
the U. S. Army and Navy and Merchant 
Marine, not only to help speed up ships 
but to provide cleaner clothes and more 
nearly germ-free dishes. This is in addi
tion to huge amounts that have been 
used in the boilers of various kinds ot 
plants devoted wholly to the war effort. 
Until recently, the total output of the 
material was on a high-priority 
basis. Owing to increased pro
duction, some is now again 
available for civilian use . 

• 

• 
• 
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A
MERIC~N GI's give the _Jap GI 

credit for a number of things. 
The Jap ~as remarkable physical 
endurance, he can get along on very 
little, and he is not kidding when he 
says he is ready to die for the Em-
peror. But the Jap has quite a few 
weak points. His gear does not com
pare with American heavy equip
ment and, as a man, the Jap GI 
cannot think on his feet. As a result, 
plenty of Japs have been provided 
with the opportunity to die for the 
Emperor, often at the ra~ of ten for 
every Ame1ican killed. 

The ability of the Jap GI to keep 
going on next to nothing was a 
source of fascination for both Ma
rines and soldiers during the Palau 
operation. Palau will be Femember~d 
as the show that set the stage for 
the Philippine invasion. For two 
months on Palau, Japs held out in 
caves, armed with rifies and gren
ades, resisting assault by bazookas, 
tanks, dive bombers, and point-blank 
artillery. Dried fish, biscuits, and 
seepage water was the bulk of the 
Jap supply of food and drink. Fi
nally, of course, the Japs were 
rooted· out. · 

The Jap cannot, it seems, think in 
large terms." His training concen- . 
trates on the fighting by an indi
vidual, rather than by an army. 
The J ap does not act like a good 
team man. Consequently, his think
ing is usually in terms of one-man 
weapons, particu!arly_ the bayonet. 
Against Chinese coolies the bayonet 
doubtless is effec~ve, but against 
an army of a rtillery and tanks it is 
little better than a nice try. The Japs 
are so hand-to-hand minded that 
even their light machine guns have 
bayonet attachments. The fondness 
of the Jap GI for his bayonet' was 
particularly impressed upon me one 
day by · a discovery made by ;my 
younger brother. I brought him a 
Jap bayonet and scabbard from 
Palau, 'but apologized ·because the 
blade would not go all the way down 
into the holder. l thought a bullet 
must have dented and pinched the . . 

This captured Jap corpsman seems 
a little dozed· by his first dose 
of American firepower. Wearing 
his navy uniform, he was painted 
by Lt. Jon Whitcomb, USNR, while 
rest ing ot o U.S. field hospital 
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Second of a Series by 

5/Sgt. BARRETT McGURN 

'A tough, fanatical 

warfare? A little 

fighter-or a bungling amateur at modern 

of both, says this veteran of the Pacific. 

sheath. ~y brother explored the scabbard 
and presently came up with a strip of gauze 
s tuck deep inside. The Jap GI had fondly 
forced the cloth into the sheath to keep his 
J.:>ayonet from rattling. Nothing but top, 
shipshape condition of the piece was enough 
tor its proud owner, it was evident. The 
bayonet, of course, was clean and well 

f
reased. 

1 American ideas of combat take the op
, p osite tack. Concentrating on teamwork, 
Americans use the heaviest possible gear. 
On the gray rock walls of Saipan today 
you can read the story of what happened 

there- the same tale of teams against in
dividuals. Alongside the caves pitting the 
cliffs you see big white dots where naval 
and artillery shells smashed at the J ap 
hideouts. Thinking in terms of man to 
man, the Japs holed up ready to shoot 
down anyone who entered the caves after 
them; reasoning along the lines of heavy 
gear, American forces fired lethal loads 
from miles distant. On Leyte in the Philip
pines, American GI's saw the same story 
again. Tanks advanced and Japs ran up 
with knives to attack the steel machines. 
The tanks, of course, merely backed up and 

THE BELLYBAND worn by the Jap Gl always interests Yanks. You con see one 
on this prisoner. For good luck, it is likely to be decorated with embroidery by his 
girl and autographs of other friends. Some American Gl's have tried wearing them • 

. . .. ··~ . . . 

• • 
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HE LOVES HIS BAYONET. A great believer in 
hand-to-hand fighting, he takes pride in this weapon 
and always keeps it clean and well greased. His light 
machine guns, even, are fitted with bayonet attachments. 

. . . AND AMERICAN GOODS. Japs on 
Leyte were using U. S.-made radio equipment, soap, 
ammunition, automobiles, and cigarettes-all bought 
before the war or captured when Manila fell. 

THE NIP GETS BY ON VERY LITTLE. 
Rice and dried fish are the staples of his rations. 
On Palau, Japs held out for two months in caves, 
on nothing but fish, biscuit, and seepage water, 
while holding off everything we could throw at them. 

cut the wild Japs down with machine-gun 
fire. 

The Jap GI's concentration on man-to
man ideas does work out occasionally to 
his advantage. It means that he becomes 
a skilled hand at camouflage. In the Philip
pines, American GI 's noted both that Japs 
were using green fish netting and leaves 
on their helmets, and also that they had 
developed a "spider-trap" system of fighting 
oncoming American infantry. These spider 
traps were foxholes about the size of a 
man's torso, covered by boards over which 
grass had been fastened. When American 
soldiers advanced, the Japs hid beneath these 
trap doors until the wave had passed. Then 
they popped out and fired at the American 
backs. 

Another advantage of the Jap attitude 
is its brutally realistic ideas about the 
wounded. On Guadalcanal, evidence indi
cated that the Jap high command sent the 
wounded to hold the line and get killed 
while the uninjured were evacuated to fight 
again another day. Of course, in the Ameri
can way of doing things, priority is given 
to the quick air evacuation of the stricken. 

Outbalancing these Jap advantages are 
their drawbacks, however. The Jap often is 
able to cook up a pretty good master plan, 
but when anything goes wrong the Jap GI 
has no idea how to alter the project to ad
vantage. Pfc. Sebastian B. Porretto, who 
used to be a ( Continued on page 206} 
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Flying out of London in easterly a nd 
westerly directions, with Sydney, 
Australia , as the contact point , RAF 
Tra nsport Command pla nes cover 
the 24,706-mile-long, g lobe-encircling 
route in nine days, making 13 stops. 

• • an 
-I 

ritain Comp ete 
e· or Air Roun • 1nes 

Both the RAF and the AAF fly 
regular schedules with high
priority men and supplies. 

---
Members of the RAF Transport Command ground 
crew at Lindbergh Field, San Diego, ready a Libera
tor C-87 for the 7,370-mile trip to Sydney, Australia. 

Two globe-encircling networks of air 
routes one flown by the Royal Air Force 

Transport Command and the other by the 
U.S. Army Air Forces Air Transport Com
mand- are in operation, it may now be re
vealed. These round-the-world lines have 
established the speediest possible means of 
transporting highest-priority medicines and 
other material, officers, men, and mail for 
all Allied nations to points where they are 
urgently needed. 

The British operate two separate legs on 
their route, which was inaugurated on Nov. 
4, 1944, maintaining regular twice-a-week 
schedules in both directions. On the 11,489-
mile eastern half of the line, British Lan
casters and Consolidated C-87 Liberator Ex
presses serve between London and Karachi, 
India, with stops at Lisbon and Cairo. At 
Karachi, C-87's, which make all the over
water flights, take the cargo to Colombo, 
Ceylon; Perth, in western Australia, and 
Sydney, terminal of the line. 

One section of the 13,217 -mile western 
route passes over the United States. After 
the London-to-Montreal hop, Douglas C-47's 
take over for the transcontinental run, via 
Washington, D. C., and Dallas, to San Diego. 
On the transpacific jump to Sydney, stop
overs are made at Honolulu; Canton Island; 
Fiji Islands, and Auckland, New Zealand. 

So rigidly are schedules maintained that 
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The four-engined C-87 eats up 2,290 gallons of high-octane gasoline each time it makes the transpacific 
crossing in Britain's globe-girdling air supply line. Two of the 21 Britons at San Diego do the "serving." 

personnel and war goods reach the other side 
o~ the world in 4 % days. 

Ground crews spend 500 man-hours on each C-87 
before it makes the over-water hop to Australia. 

The USAAF Air Transport Command, which 
has flown thousands of missions over its more 
than 160,000 miles of air routes throughout 
the world, recently began regularly scheduled 
flights between Calcutta and a base north of 
New Guinea, via Exmouth Gulf, Australia, 
which filled a gap to make the A TC line a 
globe-encircling route. The first ATC land
plane flight on this link- a hop of 3,200 miles 
from Ceylon to Carnarvon, Australia- was 
made in the fall of 1943 by a crew that carried 
a group of U. S. Senators around the world. 

The flight from Ceylon to Exmouth Gulf is 
made in 15 hours, with seven hours' flying time 
between Calcutta and Ceylon. A TC flies from 
Florida to Calcutta, by way of Africa, in less 
than 60 hours, and regular flights from Aus
tralia to California are made in a little under 
40 hours- A NDREW R. BOONE . 

• 

NEW AIR LINK 
C 0 M P LET E S ~~r;_--1-----+-~ 

• lJMOUTM GUll 

WORLD ROUTE 

I 

Forging the link be
c--t-111i-""--1----+-'-- tween Co I c u tto a n d 

New G~:~ineo mode the A TC 
network globe-gird li ng line. 
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Aided by the yardstick of body heat, such as shown above, scientists prescribe gear for our fighting men 
that protects them from severe cold. Under wartime pressure, new secrets of keeping warm are being found • 

• 
ID 

By GOLD V. SANDERS 

ALL of us are going to keep warmer and 
r\ more comfortable in the future because 
some hardy individuals have spent many un
comfortable· hours in icy chambers while re
searchers took notes on their miseries. 

As a result of intensive wartime research, 
we have much precise information about the 
human body's reactions to extremes of heat, 
cold, and altitude. Among other things, it 

MAY) 1945 

bas been established that the thickness of · · 
clothes, rather than the material of which 
they are made, determines how much pro
tection is provided, since it is the air trapped 
in the garments that determines their in
sulation value. 

The findings have been given immediate 
application for soldiers who have to fight 
under arctic conditions. Unless men are very 
active at below-zero temperatures the bulk 
required for protection is impractically 
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This combat dress (front and rear views} of 
a B-29 crewman would be far more bulky if 
it were not scientifically designed. The in
ner layer is electrically warmed with the 
correct amount of heat going to each part. 

large. For example, to maintain comfort _ The surface temperature of the human 
while sitting at 40 below zero a man requires body has been studied and measured in many 
about three inches of clothing everywhere. experiments. All earlier tests of this kind 
For this reason it was necessary to develop were made on human "guinea pigs," but 
heated clothing for heavy-bomber crews. more recently a robot of copper has proved 

:Many of these findings will benefit us after to be an even better subject for use in these 
the war, since the thermal protection of any important tests. 
item of clothing can now be determined Scientists now maintain, with utmost con-
with precision. fidence in their (Continued on page 205) 

Copper man {left) tests an airman's jacket. Because 
his temperature is standardized in all parts, he is 
a perfect "guinea pig." Two variable transformers 
on chest control temperatures of the hands and feet. 

An idea of the "circulation system" of Mr. Copper 
Man may be gained from the foot-parts below. He is 
so wired that all the areas of his body radiate 
different degrees of heat, as in a human being. 

' • 
. 
'. " • . 
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We See the 
Sun and Moon 
When They're 

Not There! 

More Air 
Goes Up Than 
Comes Down! 

We're Colder 
When the Sun 

Is Closest 
to the Earth! 

You'll Cool 
Off As You 
Fly Toward 

the Sun! 

Earth Puts 
the Brakes 

on the 
Global Winds! 

Icebox 
Over the 
Equato~! 

To Cool 
Air, 

Heat It! 

MAY., 1945 

A star's light bends when it passes through 
the dense, wet air surrounding the earth. 
Thus, a star may be "seen" though it is 
beyond the horizon. And the sun "sets" 
after it is below the horizon. 

Measured in mass, the amount of air rising 
is greater than that coming down- that is 
why air circulates. And ascending air con
tains more water than descending air, for 
precipitation dries the atmosphere. 

The earth's orbit around the sun is an 
ellipse which brings it 6.6 percent nearer 
the sun during our Northern Hemisphere 
winter. But the sun's low elevation,· as we 
see it, and short days cause the coldness. 

The sun does not heat the air; it shines 
right through it. But the earth absorbs the 
heat of the sun, warming the air surround
ing it. Fly away from the earth and you 
climb gradually into colder atmosphere. 

The rotation of the earth creates the 
global winds, yet the air closest to the 
globe is slowed by the earth itself. 
The "friction layer" ( 0 to 5,000 feet) is so 
called because it checks the speed of wind. 

Because the intense radiation over the 
equator causes air to rise to greater 
heights, that air is eventually cooled to 
lower temperatures than those at the North 
or South Pole. Flight r ecords show -85F. 

Air cools by losing heat energy. Heating 
an air mass makes it rise, expand, lose 
energy, and thereby cool. A cloud is warm 
air cooled by ascending and expanding. 
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WHAT FUTURE HAS 
THE DIRIGIBLE? 
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By HAL BORLAND 

W HEN the giant airship Hindenburg 
exploded into flames at Lakehurst, 

N. J ., on the evening of May 6, 1937, many 
people believed that it was the end of a 
noble experiment in lighter-than-air travel. 

It was, indeed, the end of an era in that 
field. But a new era began soon after 
Hitler's armies invaded Poland less than 
two and a half years later. American air
ships, nonrigid blimps, were drafted into 
patrol duty along our coasts. Little was 
said then about what those airships were 
doing, and only a little 

his first flight here in America in 1863, in a 
captive observation balloon of the Union 
Army. He had come here as a military ob
server, remained to fight for a time, and 
returned to Germany before the Civil War 
had ended. 

During the years of trial and develop
ment, nearly half a million passengers were 
carried by airships without a single passen
ger fatality until the Hindenbw ·g fire. The 
really significant figures come from the 
records of the Graf Zeppelin and the Hinden 
burg, both built. specially for transoceanic 
passenger and freight trade. 

The G1·at Zeppel·in 
more may be said to
day about what they 
have done. But it is 
known ·that literally 
hundreds of them have 
piled up a log of hun
dreds of thousands of 
hours of strenuous 
patrol and convoy 
duty with a phenome
nally low casualty 
record. 

Lighter-than-air craft bid for 
made 590 commercial 
flights totaling 17,177 
hours and 1,053,618 
miles. She made 144 
ocean crossings and 
carried more than 13,-
000 passengers and 
250,000 pounds of mail 
and freight. Her log 
shows a flight to the 
Arctic and one to 
Egypt, and she circled 
the globe. She was re-

a place in the postwar sky 

-with speed, safety, load 

capacity, and reliability as 

their chief selling points. 

On the basis of this 
record, backed by an impressive mass of 
figures and facts, American airship men are 
now prepared to bid for a place in the 
world's postwar commercial aviation pro
gram. 

Anyone who looks at the over-all picture 
of this air program will have trouble shrug
ging off the airship. Its advocates offer
and back with facts- many reasons for its 
revival in world commerce. Chief among 
the reasons are the airship's speed and 
safety, its economy of operation, its reli
ability, and its load capacity. And Ameri
cans can add this .clincher: we have a 
virtual world monopoly on helium, safest 
known gas for inflating lighter-than-air 
craft and clearly the key to successful 
operation of airships. 

It was the Germans who developed the 
airship and proved its commercial worth. 
Count Ferdinand von Zeppelin did his major 
work of development before and during 
World War I. Zeppelin, incidentally, made 

A U. S. Navy blimp snuggles up to its mooring most 
at lakehurst, N. J. These little airships have made 
a fine record in patrol, escort, and rescue work. 

tired · without ever 
accident. 

ba ving had a serious 

The Hindenbu·rg, larger and more modern 
than the Gr af Zeppelin, was in service less 
than a year. But in that time she made 63 . 
flights, 37 ocean crossings, was in the air 
3,088 hours, flew 209,527 miles, and carried 
more than 3,000 passengers and 41,000 
pounds of mail and freight. 

American blimps also have a peacetime 
record well worth noting. Until they were 
taken over by the Navy, Goodyear's com
mercial blimps had made 152,441 fl ights 
totaling 93,096 hours and 4,166,390. miles. 
They had carried 407,171 passengers with
out so much as a minor injury to anyone. 

Military airships- that is, those rigid
framed dirigibles with which we and other 
nations experimented for 15 years after 
1920- have had no such record of success. 
Five of those huge ships met destruction in 
tragic fashion, and the world still remem
bers them. Each of those disastrous acci
dents, however, had its reason. 

In August 1921, the British ZR-2 broke in 
two and burned, causing a loss of 62 lives. 
The ZR-2 was a hydrogen-filled ship copied 
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from a lightly built German "zep" captured 
at the end of World War I; it was flown by 
a crew unfamiliar with air stresses. 

weight, hydrogen-inflated German ship 
seized after the armistice, and the French 
crew was inexperienced. 

In December 1923, the French Dixmude 
vanished over the Mediterranean with a 
crew of 53 men. The Dix mude was a light-

In September 1925, the U. S. Navy's Shen
ctndoah broke in two in a line squall near 
Ava, Ohio, and 14 of her crew were lost. 

• 

THESE SHIPS SHARED THE FATE 
OF THE ILL-STARRED HINDENBURG 

U.S.S. Akron (above) crashed into the sea off the coast 
of New Jersey in 1933 when she ran into a violent thunder
storm about which her crew should have been warned. In 
1935 the U.S.S. Macon {below) was forced down on the sea 
off the Pacific coast and lost. She had been sent on ma
neuvers with the fleet while alterations were incomplete. 
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DISASTER. The most spect~cular CJ'ircraft trag
edy occurred wh~n the giant G·erman dirigible 
Hindenburg exploded and burned-with a loss of _36 
lives on May 6, 1937, at \-akehurst, N.J. Believed 
co used by static electricity; this catastrophe proved 
the hazard of using inflammable hydrogen gas as· a 
buoyancy medium. America's monopoly on the vir
tually a.:-:identproof helium gives her a big edge • 
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On the LZ-4, Ze ppelln exp•rimented with the rudder 
mo"!nted behind the body t ip. Later t~is was split 
and moved forward on the, hull, as in today's ships. 

The Shenandoah was a modified copy of a 
German "zep" built in 1916, a touchy light
weight in which it was suicidal to enter 
any violent storm area. 

In April 1933, t he U. S. Navy's Akr on 
crashed into the sea off t he New Jersey coast -

# 

The U. S. Navy accepted Its first lighter-than-air craft, , 
the DN-1, In April 1917. Because of overweight and de- • 
sign defects, however, it was a failure :and was abandoned. • 

with a loss of 73 lives. She ran blindly into 
a violent thunderstorm and, because of a 
faulty altimeter, slammed her tail into the 
waves while trying to maneuver out of the 
storm. 

In February 1935, the U. S. Navy's Macon 
• 
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IN WAR our Navy's helium-inflated blimps have 
proved deadly against Nazi submarines, sinking many 
of them and reportedly chasing others away from ship 
convoys. Also, they hove mode .many oir-seo rescues. 

was forced down off the Pacific coast 
and was lost. Two men died with her. She, 
too, was fundamentally a sound ship. But 
she was ordered to put out on fleet maneu
vers before changes ordered in her aft struc
ture had been completed, and she lost a fin 
in a bit of rough weather. Subsequently, she 
lost a good deal of gas and settled on the 
ocean, where the waves ripped her to pieces. 

Of these five military airships, only the 
Ak,·on and the Macon were even compara
tively modern. Airmen who know what 
happened insist that neither ship should 
have been lost. Any sensible flyer goes 
around a storm, not into it, and with today's 
aerology he knows when he is approaching 
a storm area and how to a void it. Both the 
Gntf Zeppelin and the Hindenbul'g met and 
mastered such situations repeatedly. In 
fact, the fate of these military airships 
merely emphasizes the safety record of the 
Gmf Zep1Jel:n and the H i11de11blo·y. 

In considering air travel, we naturally 
think of speed. And in thinking of speed 
over long distances, most of us turn in-
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IN PEACE dirigibles such as the Norge, used by 
Roald Amundsen to fly across the North Pole from 
Spitsbergen to Teller, Alaska, in May, 1936, will be 
invaluable in charting unexplored areas of the world. 

stinctively to the 350-miles-an-hour air
plane. But over long distances, factors other 
than maximum speed under ideal conditions 
must be considered. There are layovers, 
turn backs, delays, overnight stops. The 
longer the trip, the more these factors 
affect elapsed-time speed. 

Rear Admiral Charles E. Rosendahl, prob
ably America's most experienced airship 
man, has compiled eye-opening figures on 
comparative air speeds. He points out that 
over a five-year period ending late in 1941 
transpacific commercial planes on schedule 
between San Francisco and Hong Kong 
showed elapsed-time averages of about 35 
miles an hour westward and 33 miles an 
hour eastward. Bad-weather delays, circui
tous routes, and overnight stops greatly 
reduced actual flying time and increased 
elapsed time. 

Admiral Rosendahl's figures also show 
that commercial air travelers bound across 
the North Atlantic just before the present 
war were taken in the winter months by a 
r oundabout southern route requiring an 

This view of the inside of the 
Germo n airship l2-130 before its 
completion reveals its immensity. 
Passenger cabins ore located in 
the center of the cavernous in
terior. Port of the outer fabric 
covering has been laced over the 
frame, but the bollonets hove not 
yet been installed. These conta in 
the gas for controlling the ship 's 
ascent or descent and for main
taining pressure on the outer en
velope. Note truss girder high 
over cabins, running through the 
center of the enormous structure. 
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average of four days and 16 hours per 
passage. This, according to Admiral Rosen
dahl's calculations, gave them an average 
elapsed-time speed of only about 30 miles 
an hour. 

The only comparable airship figures are 
those of the G1·at Zeppelin and the Hinden
bw·g. In 1929 the G1·at Zeppelin made the 
trip from Japan to San Francisco in 69 
hours, at an average speed of nearly 75 
miles an hour, elapsed time. The H inden
bu.rg's average operational speed, also 
elapsed time, was nearly 65 miles an hour 
for all her ocean passages. The passenger
plane schedule from San Francisco to Hong 
Kong was six days and seven hours. An 
airship with the HindenbU'rg's average per
formance would make the same trip in 

• 
about four and a half days. 

The airship's advantage. here comes from 
the fact that it does not have to make 
stops . for refueling, that it can halt in mid
air for motor repairs, that it bas sufficient 
range to go far around a bad-weather area 
and can even seek a clear area ·and cruise 

.with only enough movement for steerageway 
until bad weather ahead clears up. In fact, 
the Hindenbu1·g's record shows that she 
never failed to make a scheduled com
mercial trip; she took off several times 
when the weather was so bad that all 
airplanes were grounded; and she never 
was more than 12 hours late on a scheduled 
North Atlantic westward crossing or six 
hours late on an eastward crossing. Also, 
its ability to hover permits an airship to de
lay its landing if that is necessary. One~. 
warned by radio of a revolution, a German 
airship postponed her landing at Recife, 
Brazil, and merely headed into the wind for 
two days. 

For hauls of 1,000 to 2,000 miles the air
ship cannot compete with the airplane in 
speed, though it can offer stiff competition 

in economy of operation. Passenger revenue 
alone covered more than 75 percent of all 
costs of operating the Hindenburg, including 
amortization, and the ship never carried a 
capacity load of paying passengers. 

Passenger comfort is another notable 
factor. The HindenbU1·g had 25 two-berth 
staterooms, smoking and writing rooms, 
promenades, three bars, and deck space 
totaling an eighth of an acre. Her noise 
level was rated at 61 decibels, lower even 
than that of a Pullman car. There was not 
enough vibration to ripple the surface of a 
glassful of water. And because of its size, 
the airship absorbs the air bumps which 
toss an airplane around to the discomfort of 
its passengers. According to the records, 
there never was a case of airsickness or 
seasickness on either the Graf Zeppelin or 
the Hindenburg. 

Can we build good airships? We built 
two, the Akron and the Macon, both of 
which were lost, according to findings of 
official courts of inquiry, because of opera
tional mistakes. Goodyear now has in blue
print plans for a ship of 10,000,000 cubic 
feet capacity, half again as large as the 
M aeon and more than a third: larger than 
the H indenbto·g. Tested designs are definite 
improvements on the best that the Germans 
ever made. New materials made available 
since the war began will permit still further · 
improvement. 

Professor J. C. Hunsaker of the Massa
chusetts Institute of Technology, a noted 
aeronautical scientist, sees the transatlantic 
services of the future falling into three cate
gories : a five-day steams.hip service, a one
day airplane service, and a two-day airship 
schedule . 

"Consideration of the operating record of 
the Hindenbw·g in North Atlantic service," 
he says, "leads to the conclusion that a sim
ilar airship of 28 percent greater displace-

HOW THE DIRIGIBLE COMPARES WITH SHIPS AND PLANES 

f 

' 

Compared with slow surface and 
superfast airliner travel, the diri
gible may offer happy medium 

6iil~-, r.;.-- of fast, safe, and comfortable 
~·.r"l 

e> transoceanic journeys for the 
traveler of the very near future. 



Dirigibles of the future will hove spacious dining 
rooms and incline d windows for perfect observation. 
The lock of vibration will make eating o p leasure. 

OUTER. 
ENVELOPE 

Real stateroom comfort aboard tomorrow's dirigibles 
pro mises delightful traveling. A irsickness will b e 
minimized through stead iness of the airsh ip 's flight. 



Many American airmen predict the coming dirigi
bles will be driven by gas turbines, noted for their 
efficiency, power, lightness, and dependability. 

1 

AIR INTA KE 

GEN E RATOR 

No radical changes in the exterior appearance 
of dirigibles are foreseen. Designers feel the 
postwar ship will closely resemble the familiar 
cig:ar-shaped craft. However, many internal 
refinements and structural improvements are 
~ertain. Technical developments will add to 
safety, economy, and efficiency of. ·operation. 

• 
' 

rrtent should have a payload of 100 passen
gers and 20,000 pounds of mail and express 

Then inflated with helium." 
American designers were the first to move 

t he engines inboard to reduce drag, and to 
Sf ivel the propellers for better control. Now 
it is suggested that both engines and pro
~el,Iers be placed in a central tunnel running 
t e length of the ship, which would further 
educe drag and improve control, and at the 
am e time add a jet-propulsion effect. Also, 

it seems likely that tomorrow's airships will 
be using gas turbines for power, thus great
lp.r increasing efficiency. These changes, ex
Rerienced lighter-than-air authorities be
h eve, could increase airship cruising speeds 
t!o as much as 125 miles an hour. 

As for costs, it is worth noting that our 
hole military airship program up to 1941 

dost less, for instance, than LaGuardia Field, 
N ew York City's ajrport. This included the 

kAY, 1945 

building of three rigid airships-the Shen
andoah, the Akr on, and the Macon- con
struction of two airship docks and bases, 
one on each coast, and five mooring masts, 
one on a ship for sea moorings. This air
ship program cost $30,000,000. LaGuardia 
Field cost $42,000,000. 

Finally, America's monopoly on helium 
makes an American airship program a 
"natural." Add to that the fact that its ship
ment and storage are both complicated and 
expensive, which means it probably will re
main here. Helium has nearly 93 percent 
as much lift as hydrogen, is an inert gas, 
and is foolproof and virtually accident
proof. Given capable handling, the weather 
information now available, and intelligent 
operation, American-built helium-filled air
ships would seem to demand a place in any 
international program of postwar com
mercial aviation. 
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NO DANGLING CORD will get in the way 
when this new cordless electric iron is used. 
A limited number will be made by the 
Eureka Vacuum Cleaner Company, of De
troit, Mich., under authorization from the 
WPB. The iron draws heat from a brief 
electric contact with a thermostat-con
trolled safety base. Exact temperatures 
for different materials can be obtained. 

PLATENS ARE CLEANED with the same 
new liquid typewriter cleaner that clears 
type. The liquid, made by Mohawk Chemical 
Products, Inc., of Philadelphia, is said t o 
revitalize the platen rubber. 

SPEECH BONERS have no place in this n ew 
card game, "Pronunciation," if you want to 
win. Each card bears words w ith and with
out their pronunciation. To get cards to fill 
books players must say the words cor rectly. 
Bertram B. Bellows developed and t he 
Leist er Game Co., Toledo, makes t he game. 
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Modern Living 
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SURE FIRE ·: '. 
even un- ~· . ' 

der difficult conditions 
is assured by this wa-
terproof p l astic 
matchbox developed 
for the armed forces 
but now available to 
civilians. The F. J. 
Kirk Molding Com-
pany, of Clinton, 
Mass., makes it. A 
flint provides sparks 
when the matches are 
exhausted. 

.. . . 
' . 

•• 

J 
" l • 
. • .. 

! 
' . . 
I 
I 
j 

WATERLESS HAND SOAP is a creamy 
preparation that is rubbed on the skin until 
it rolls off and takes the dir t w ith it-and 
no water is used. Hershel's Laborator ies, 
Inc., of Parkman, Ohio, the maker, says it 
a lso leaves a protective film. 
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REAL CORKER is this attractive little 
.up." worn by film actress Maria Montez. It 

made entirely of natural cork with the 
e~c:!eption of a pressed-wood rose in front. 

WOODEN SHOES are made for the u. s. 
Navy by Robert K . Girard in his Los Angeles 
factory. Sailors use them instead of leather 
shoes on sharp coral beaches in the Pacific. 

• • 

IS VICTORY HORSE of 
ood was one of 25,000 items 
ilizing only nonstrategic 
terials exhibited recently 
a Los Angeles show. The 

hb:rse is suspended from the 
corner posts to swing 

ftc~elv. Woodies from Cali
f~n:-ni:a, Los Angeles, makes it. 

FREEZING AND STORAGE of perishable foods in the 
postwar era will be facilitated with this Zero Chest, de
signed by the International Harvester Company, of Chi
cago, Ill., for use in the home. It is electric powered . 
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By MARTIN BUNN 

OE CLARK hurried into the Model 
Garage shop. "There's a man in the 
office who wants his motor tuned up in 

a hurry," he told his partner Gus Wilson. 
"Can you handle it for him today?" 

"Not a chance," Gus said flatly. 
"This fellow looks like big money," Joe 

persisted. "His name's Jonas L. Whittman. 
He's from Boston, and he 's staying down at 
the Park House while he 's looking over 
some manufacturing plant he's thinking of 
buying. We've got to think of after the war, 
Gus, and he might turn into a good customer 
if we did him a favor now." 

Gus grunted and waved a grease-black
ened hand at the cars that crowded the shop 
floor. "Every one of those jobs belongs to 
someone who's a good customer now," he 
observed. "And every one of them needs 
something a lot more vital than a tune-up 
to keep rolling. You're a salesman, Joe. 
Sell your new friend the idea of waiting 
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his turn the same as everybody else these 
days. Let's see~ now." He scratched his ear 
as he thought over the various jobs. 
"Wednesday's the best I can do," he decided. 
"Tell him if he has his car in here by noon 
I'll have it ready at five. " 

Just before noon on Wednesday, Stan, 
the grease monkey, cam_e into the shop and 
said: "Party by the name of Whittman 
just left a bus outside." 

"Drive it in," Gus directed. Stan did. 
Gus's eyes told him that it was an expensive 
five-year-old car that hadn't had good care. 
His ears told him that there wasn't any
thing seriously w rong with its straight
eight engine, but that it had been driven 
hard and probably far since its last over
haul. 

He checked the engine, and then started 
to give it a good going over. When he got 
to the air cleaner he found it clogged with 
an unusual amount of sand. He spilled a 
little into his palm and rubbed the grains 
with a forefinger. In a wink he was 2,000 
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miles away from the Model Garage. Through 
the heat shimmer he couJd see far-off 
mountains gray-green with greasewood and 
purple with sagebrush. The sun was scorch
ing the back of his neck; the hot, thin air 
of the high desert was in his n ostrils . . . 

Gus shook his head and laughed. "Doesn't 
a man ever get old enough for his feet to 
stop itching?" he asked himself. 

Shortly before five o'clock two men came 
into the shop. One of them was stout and 
heavy-cheeked and had a manner in which 
authority was tempered by geniality. His 
companion had shifty eyes that looked like 
pale agates set close in a putty-colored face. 

"I'm Mr. Whittman," boomed the heavy 
man. "My car ready?" 

"All ready," Gus told him. 
"Fine," Whittman said. "Much the matter 

with it?" 
"Engine needed tuning," Gus said, "and 

your oil was dirty. I drained and flushed 
out the crankcase and refilled it." 

"Fine," Whittman repeated. "Got to have 
the old car in good shape I keep Blackie 
here busy driving me around these days, 
don't I, Blackie ?" The man with the pale 
'eyes nodded silently. "I'm from Boston," 
Whittman went on expansively, "looking 
over some small manufacturing plants with 
the idea of buying one of 'em." 

"You've been in the Southwest recently- " 
Gus started pleasantly. 

The pale-eyed man jumped backward as 
if he had stepped on a rattlesnake, and Gus 
saw his right hand glide into his coat pocket. 
Whittman glared at Gus. "What's that 
about the Southwest?" be rasped. 

··Gus laughed. "When I took off your air 
cleaner," he explained, "I found it pretty 
well loaded with sand." 

"You're quite a detective, aren't you?" 
Whittman said poisonously. "But you 
figured wrong this time. I've never been 
west of Chicago, and neither has this car." 
He laughed suddenly, and all his geniality 
came flooding back. "That sand-now where 
could it have come from? .•. Why, of 

course! Last month I w:as visiting my 
brother in New Hampshire- he's in the 
sand and gravel business. While his car 
was in the shop I let him use mine to get 
around to his plants. That's where it picked 
up the sand. Well, my friend, how much 
do I owe you? " 

He paid his bill, forced an expensive cigar 
on Gus, and the silent Blackie drove him 
away. Gus shrugged. "It's none of my 
business," he told himself, "but no car in 
the East ever collects that much sand in the 
filter, and besides in the sand and gravel 
business they use a coarse sand." 

TROOPER Jerry Corcoran, jaunty as 
usual, sat on Gus's workbench and lighted 

a cigarette. "Had any radiator jobs lately?" 
he asked. "Not for folks you know-a 
stranger with a leaky radiator?" 

"The last one was months ago," Gus told 
him. "Why?" 

"Read about that bank robbery up in 
Valleyfield yesterday?" Jerry inquired. 

"I saw the morning paper," Gus said, 
"but Valleyfield is 70 miles upstate, so I 
didn't ·read the details. They shot a teller 
and ran over a kid on a bicycle making 
their getaway, didn't they?" 

"That's right," Jerry replied. "When the 
thugs ran over that boy outside the bank 
they must have busted their radiator, be
cause they left a trail of water in the street. 
And a farmer five miles out of town says 
that about the time of the stick-up a big 
black sedan with its radiator steaming like 
nobody's business passed his place doing 
over 70. That car answers the descriptions 
of the stick-up bus. We've checked all the 
garages and service stations up that way
but no dice. We're up a tall tree- and so 
are the G-men." 

"How come the G-men are in on it?" Gus 
wanted to know. 

"They can cut in on any national-bank 
job," Jerry said. "But there's something 
else. The G-men think this job was done by 
a stick-up mob that headed East a couple 

A big black sedan, its radiator steaming like nobody's business, passed his farm doing over 70 
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of months ago after pulling several big 
bank holdups in the Southwest." 

Something clicked in Gus's brain. "Holy 
cats!" he muttered. "The Southwest!" 

His eyes intent, Jerry edged forward. 
"What cooks ? " he demanded. 

Gus thought for a long minute. Then be 
said: "Maybe there's nothing in this, but 
just a week ago . . . " 

He told Jerry about the desert sand be 
had found in the filter of Whittman's car 
and how Whittman had explained it. 

When he had finished, Jerry slid off the 
bench and straightened his belt. "I'm going 
downtown to see the captain," he said. 

Two hours later he came back. «<It fits-· 
part way, anyhow," he reported. «<The only 
member of the Desert Rat Gang that there's 
a description of is the man who 'cased' 
their jobs and getaways. He worked ahead 
of the gang, posing as a financial big shot 
looking for investment opportunities. Whitt
man fits his description. He and the guy 
they call Blackie are still at the Park House. 
So is another fellow who checked in the 
same day they did. 

"We took the trouble to make a telephone 
call to every plant in this district, but 
not one has ever heard of Whittman. The 
Boston police are checking, but we haven't 
heard from them yet. We haven't got 
enough to make a pinch, but we're giving 
all three a grilling at the Park House. 
Whittman's car is in the hotel garage. We 
haven't got any legal right to touch it, but 
the captain wants you to go with me and 
see if there are any indications of radiator 
damage." 

After he had looked over every square 
inch of the sedan's front end, Gus shook 
his head. The only scratches and dents on 
it were to be expected on a five-year-old 
car. «<If I could lift the hood-" Gus mused. 

"You can't!" Jerry snapped. "No touch!" 
Gus had an idea. "Just what happened 

when they hit the bicycle?" he asked. 
"The boy was knocked clear," Jerry told 

him, "but his bike was bent like a pretzel." 
Gus nodded. "Give me your fiashlight." 
Jerry handed it over, and Gus crawled· 

under the car. After half a minute he 
backed out. "The radiator drain valve has 
been opened and closed recently," he said. 
"There isn't any dust on it, and there are 
fresh plier marks on the shutoff lever, and 
besides, there are new scrape marks on the 
oil pan. What happened is that, when they 
ran over the bike, the drain valve got 
snagged in the handlebars or something and 
was jerked open. When they noticed that 
the radiator was steaming, they stopped 
somewhere, closed the drain cock, and 
filled the radiator." 

"Come on,'' Jerry said. 
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They met the State Police captain in the 
lobby. After he had listened to Gus's story, 
he rubbed his square chin. "Well, Mr. 
Wilson,'' he said, "that isn't evidence that 
would stand up in court, but maybe it'll 
worry Whittman and his pals. We'll go up, 
and I'll question you before them." 

There were several State troopers, the 
town chief of police, and three G-men in 
the room. When Gus went in, Whittman 
smiled sneeringly, Blackie glared, and the 
third prisoner, a husky fellow Gus hadn't 
seen before, eyed him cagily. 

The captain asked his questions, and Gus 
answered them. Whittman laughed. "You're 
either lying or you're nuts," he told Gus. 
"That radiator hasn't been touched in 
months, you nosey whistle-stop jerk!" 

Gus's voice didn't show that he was mad. 
14I suppose," he said casually, "that your 
radiator hasn't boiled over or your engine 
run hot for months, either.'' 

Whittman snapped: "No, it hasn't!" 
"That being so," Gus said, "why not give 

me permission to examine your engine?" 
Blackie shook his bead, but Wbittman 

overruled the unspoken advice. "All right
go ahead and play detective," he sneered. 

Down in the Park House garage, Gus 
jacked up the front end of Whittman's car, 
held a piece of chee.secloth under the crank
case drain, and began straining oil through 
it into a pail. After a moment he screwed 
in the plug, examined the cheesecloth, and 
showed it to Jerry. 

"What's that dark stuff?" the trooper 
asked. "Coffee grounds?" 

"It does look like fine coffee grounds," 
Gus said, "but it is carbon deposit-particles 
of oil drops that have been 'cracked' by 
coming into contact with the underside of 
extremely hot pistons. I filled the crankcase 
with clean oil a week ago. These carbon 
particles in it prove that since then the 
engine has been badly overheated. Send 
the oil in the crankcase to a laboratory for 
analysis, and you'll get evidence that will 
stand up in court." 

A FEW days later Jerry came into Gus's 
shop whistling. "Your coffee grounds 

turned the trick," be said. "When the 
laboratory report came back, the boss 
showed it to. those three beauties separately. 
Blackie lost his nerve and squealed. They're 
part of the Desert Rat Gang, and they did 

. the Valleyfteld job. Three others got away 
in another car with the take-over 20 grand 
- but Blackie told the G-men where they 
can pick them up ... The captain wants to 
know when you're going to join the force:" 

"I'm not," Gus said. "The first time they 
put me on a case that didn't have an auto
mobile in it, I'd lose my job." 
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As these steps in assembly suggest, this compactly folded compartment can be installed in short order 

HINGED PLYWOOD PANELS ADD COMFORT FOR EXTRA PASSENGERS 

u ble-Seat nelosure 
EXTRA weatherproof space is provided for 

a coupe with this rumble-seat enclosure. 
Once built to suit your car, it can be put 
ip.to place or removed in three t o five min
u tes, and when not in use it stores inside the 
closed rumble seat. If the rear window 
opens and the car bas a beater, you can 
li:eep the compartment warm in w inter. 

The enclosure consists of four sections
two sides, the back, and the top, all made 
of :Y4 " plywood attached v.:ith screws to 
%" x 1" battens. The top hinges at two 
rjlaces, the rear pieces folding forward over 
the fronLpiece. This sectional t op not only 
fftc ilitates access to the seat but provides a 
variable degree of exposure above on sunny 

days. The side :flaps, hinged to the top 
batten, swing up and in, and turn buttons 
above hold them open. If you wish, glass 
can be installed in these flaps for a side 
view when they are closed. 

The contoured edges touching the car are 
weatherstripped with refrigerator-door rub
ber, as a re the hinged joints of the top. A 
batten on the lower edge of each sidepiece 
fits snugly into the rain trough, and clamps 
placed through holes in these battens and 
under the troughs hold the entire unit in 
place. A coat of linseed oil cut with turpen
tine serves as an undercoat for the plywood. 
Finish off the unit with paint matching the 
ca r.- WlLLARD J ARDINE. 
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• J. Jnents 
By TOM McCAHilL 

liEN your doctor checks on 
you, a blood test tells him a 
great deal about internal 

conditions of your body. A little of the 
«blood"-motor Oil- that circulates 
in your automobile engine Will like
Wise tell an oil analyst a lot about 
the internal condition of your car. 
It can save a serious breakdown 
sometimes, too, for periodic analysis 
may often be the tip-off that gives 
you a chance to do preventive main
tenance While it Will still prevent. 

Just how this works is a r emark-

Frorn 3!12 ox. of oil drawn frorn your engine 
fhe car d octors can tell you what 's wrong. 
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a ble story, and it points to even greater 
giagnostic wonders that may be in store 
for car owners. For example, the first line 
of the chart on the facing page suggests 
~ow hidden defects may be spotted before 
t hey have a chance to make trouble. This 
sticking piston ring might not otherwise 
have been detected without a major over
haul, and yet neglect of the condition could 
ha ve done serious damage. 

The Army has found that oil analysis 
pays, and so have civilian operators of truck 
fleets. They not only have discovered how 
to nip trouble in the bud, but they have 
a lso learned a lot about engine performance 
under all sorts of operating conditions. 
P eriodic reports on oil samples taken from 
their working engines enable them to know 
tpey are doing the right things to prevent 
trouble, not just to hope for the best be
cause they follow a formula that has proved 
s!uccessful under some operating conditions. 

What the Army and motor-fleet operators 
find profitable applies equally to the indi
-vidual motorist, and it may be espec:ally 
-valuable after the war when driving re-
strictions are lifted and the average car is 
again worked hard. Not that the driver 
can make his own analysis; there are com-

mercia! laboratories set up to do that for 
him. But he can take a sample from his 
engine oil, or have it done at a filling station, 
and then act on the report he gets a few 
days after he has mailed the sample in. 

Even if the private driver were equipped 
to make the analysis, it would do him little 
good, for he would have no comparative 
data to help him draw conclusions. Faber 
Laboratories, of New York, for instance, 
has made more than a million tests on 
samples taken from cars operating in all 
parts of the country, including analysis for 
the Army, and from these tests has been 
able to set up normal standards for each 
section. 

These standards indicate incidentally that 
some of the old ones might well go by the 
board. The selfsame car using the selfsame 
motor oil may give an entirely different 
performance in different parts of the coun
try under different climatic conditions, and 
performance may vary even in near-by 
sections because of diverse topography. San 
Francisco with its numerous steep hills has 
been found to punish oil more severely than 
any other place in the country, and it is 
thought that this is because of extremt:: 
fuel dilution caused by descending these 

OIL ANALYSIS NOW NIPS TROUB EFORE IT GETS A START 
This and following photos by ROBERT F. SMITH of Faber laboratories. 
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When the sample of oil is received at the testing 
laboratory it is put in a centrifuge, a whirling 
machine that separates the solids from the fluid. 

Heating a little of the sample and playing a gas 
flame over it shows the temperature at which it 
ignites. Fuel dilution causes a low flash point. 

hills against compression. On the other 
hand, Los Angeles, less than 500 miles away, 
is one of the best cities for car operation. 
The comparative :flatness of the land should 
make oil last nearly twice as long, other 
conditions being the same, as it would in a 
car driven around San Francisco. 

Here are some of the things that can be 
expected in performance in the four general 
climates we hav~ in this country. In cold, 
dry areas engine trouble can most often be 
laid to abnormal fuel dilution, water emul
sion and sludge in the crankcase, and resid
ual formations. Where it is cold and damp, 
the common causes of trouble are water 
emulsion in the oil, residual formations, 
poor oil filtration, and engine wear. Abra-
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Before centrifuging, different chemicals are added 
to two portions of the sample. Results of the test 
show both present and potential sludge formation., 

Viscosity, or internal resistance of the oil to 
free flowing, is measured in a special machine. 
Tars and gums in the oil tend to make it viscid. 

sive dust and sand entering from outside 
cause engine wear in warm, dry areas, and 
excessive engine and oil temperatures are 
also likely. Warm, damp areas are usually 
best for performance, but if the weather 
doesn't stay warm and damp there is danger 
of dust when it is dry, and of the usual cold, 
damp conditions on cool days. 

When you send your oil sample in, the 
analysts know what to expect of a car in 
your neighborhood, and they measure the 
results of their tests by that yardstick. The 
sample itself is best obtained with a suction 
gun, such as the one shown in the hands of 
the mechanic in the photo on page 142. For 
correct analysis, there is a definite sam· 
piing procedure that must be followed. 
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The engine should be warm when the 
sample is taken. Remove the oil dip stick and 
put the long stem of the suction gun in the 
hole, pushing it down until it touches bot
tom. Then pull the handle all the way up, 
push it down again to expel the drawn-in 
oil and to clean out remains from the last 
test, and pull it up a second time. This 
second gun load is what you want for your 
sample. Empty it into the container fur
nished by the laboratory, fill out the data 
sheet supplied with it, pack both in the 
mailing carton provided, stamp the pack
age, and send it on. The laboratory will do 
the rest. But don't forget to wipe the dip 
stick before you put it back, or you may 
wind up with dirt in your oil that doesn't 
show in the test. 

At the laboratory the sample will go 
through a whole series of tests. These are 
designed to show the condition of the oil, 
the amount of dilution, the presence of 
water emulsions, and ·signs of soot, carbon, 
metallic particles, and the like. They also 
show what mechanical defects, if any, 
caused their appearance in the oil. 

Solids are separated from the oil sample 
first. At Faber Laboratories this is done 
in a centrifuge. All foreign matter is care
fully checked and correlated, and when 
metal particles are found they are examined 
to determine the type of metal, the source, 
and their importance. Minute pieces may 
come from the cylinder walls because of 

leaks usually around a loose cylinder-head 
gasket or through a cracked block or 
cylinder head. Free carbon, frequently 
called coffee grounds because of the re
semblance, comes often from the under
side of the piston heads and indicates high 
local piston heat that "cracks" p3.rticles of 
oil. An abnormal amount of f!'ee carbon 
calls for an immediate check of the timing, 
valves, and cooling system. 

Certain conditions of the oil show whether 
the operating temperature of the engine is 
within the normal range. Overheating 
causes excessive ring and cylinder-wall 
wear, while cold running causes oil dilution. 

Sludge is formed by a mixture of decom
posed and oxidized oil and fuel products. 
It may result from inferior oil, improper 
engine adjustments, or faulty operation. 
Tars, gums, water, or a combination of the 
three may be the base. Some sludge may 
clog the oil filters and screens and result 
in a bearing failure, or it may block oil 
holes and damage cylinder walls. 

The analysi~ thus not only tells you what 
condition your oil is in, but it also poi.nts 
out why it is in that condition and what 
should be done about it. Periodic reports 
reveal whether the corrective steps have 
worked, and all in all they keep you in
formed on what's going on inside when you 
step on the accelerator. There is little more 
you could wish for, unless it is that your car 
learn to talk and tell you where it hurts. 

ring scuffing, from timing gears, 
from bearings, or from the cam
shaft. 

Tests on the oil itself include 
beating a sample and expo~ing 
it to a gas flame to determine 
how hot it must be before its 
gases ignite. Gasoline in the oil 
thins it out and of course re
duces this flash-point temper
ature. Abnormal gasoline dilu
tion is also measured by dis
tillation. Viscosity is determined 
by special apparatus. 

Oil dilution due to improper fuel combustion is determined by a 
process of distilling . Crankcase emulsions may come from leaks 
caused by a loose gasket or a cracked block or cylinder head. 

The result is that the driver 
gets a full report on fuel dilu
tion, solids, viscosity, metal, 
water, gum and tar residues, 
fuel soot, free carbon, dirt and 
sand, and approximate crank
case operating temperature. 
More important, he gets a full 
report also on what caused any 
undue oil deterioration or pres
ence of foreign matter, along 
with recommendations for cor
recting the fault before it causes 
mechanical failure. 
I Water emulsions in the crank
case, for instance, result from 
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STARTING WAR MACHINES is a specialty 
at the Eclipse Machine Division of Bendix 
Aviation Corporation. Shown at right are 
seven of 500 standard and special starters. 
That at the upper left in the photo is used 
in tanks, the next is for PT boats, and that 
at right in the lower row is for starting 
generator plants. The others are typical 
models for jeeps and other military vehicles 
having internal-combustion engines. 

SELENIUM-TREATED OIL· is shown by tests 
at the Battelle Institute, of Columbus, Ohio, 
to support increased bearing pressures and 

COLOR-CHANGING PAINT signaled cylin
der temperatures in German test engines 
used to check motor fuels, according to a 
German technical publication. Instead of 
using a test cylinder studded with numerous 
thermometers or thermocouples, technicians 
sprayed one as at the left with a tempera
ture-sensitive paint. This changed color at 
various well-defined temperature ranges. 
The cylinder, at first of uniform color, 
turned many-hued as it heated up in opera
tion. By studying the shift of border lines 
between the several color zones, Nazi en
gineers could compare the operating tem
peratures of various portions of the cylinder 
to check the combustion characteristics of 
aviation and other motor fuels. 

. . 

' 

to resist the tendency of motor oil to oxidize 
and form sludge and gummy resins. The . 
nonmetallic chemical, a by-product of cop
per mining, is used in photoelectric equip
ment, talking movies, glass coloring, and 
various other industries. 

PART TRUCK, PART TRAIN, 
this hybrid machine is a loco
motive built from the junked 
cab, engine, and chassis of a 
truck. It is equipped with 
flanged train wheels and a dis
carded cowcatcher so it can 
ride the rails, and is powerful 
enough to haul a loaded freight 
car. Machinist Frank P. Hat
field, of Harriman, Tenn., used 
his ingenuity in putting it to
gether to pull tank and gon
dola cars on the tracks at the 
naval air station at Houma, La. 
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Of IN T£R£ST TO 

I-lOME OWNERS 

GREASE SALVAGE as well as preven
tion of clogged drains is possible with 
an interceptor now made in a small 
size for household sinks. The unit is 
built on the same lines as a larger 
type long in use in restaurants and 
hotels. It is installed under the sink 
where its baffle arrangement stops 
the flow of grease down the drain. A 
removable lid held by wing nuts fa
cilitates cleaning. The piece is built of 
cast iron and is finished in gray. Wade 
Manufacturing Co., of · Elgin, Ill., is 
the maker. 
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WINDOWS THAT CLOSE automati
cally when it rains may be seen in 
many postwar homes. The test de
vice shown below is set up on a case
m ent window, but it can a lso be used 
on double-hung windows, and its mo
t or can be concealed. It is an adapta
tion by Lear A via, Inc., of Piqua, 
Ohio, of actuators controlling flaps, 
tabs, landing gear, and the like on 
planes. Moisture closes the switch 
that starts the motor, which may con
trol one or more windows. 

-}fu 
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AIR IS DRIED in base
ments, clothes closets, 
pantries, and the like · 
by a newly designed 
dehumidifier with fea
tures that step up ef
ficiency by exposing 
more absorbent sur-
• 

faces to the moist air. 
Among these are t er
raced liquid receptacles 
that permit re-use of 
the chemical after it 
m elts. Each unit holds 
10 lb. of chemical cubes 
and will service 800 to 
1,000 cu. ft. of room 
space. The manufac
turer is the General Air 
<;onditioning Co., of 
Cincinnati. 

GIANT TUBES for 
fluorescent lighting are 
planned for manufac
ture by the Westing
house Lamp Division at 
Bloomfield, N. J ., as a 
postwar product, or 
earlier if war condi
tions permit. These 
long, slender tubes a re 
designed for use in 
homes as well as in in
dustrial and business 
establishments where a 
long, narrow line of 
horizontal or vertical 
light is desired. The 
slim "bean pole" style 
shown at the left is 8' 
in length. It is the 
longest of four new 
extra-length lamps in 
the Westinghouse line. 

SOIL CULTIVATION with a push-type machine 
that is operated like a lawnmower should make 
work easier for the Victory garden er. The culti
vator has five sharpened steel prongs that a r e 
adjustable for depth 
and also for working 
width. Attachments 
also available are a 
combination tool for 
furrowing and hiiling 
and a weed sweep that 
cuts off weeds below 
the surface. Charles 
M. Kearns, of Beaver
town, Pa., is the 
manufacturer. 

opyngh· m t n, I 
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Make a Note to Make Yourself 
A Useful Kitchen Blackboard 

EVERY member of the family will prob
ably find occasion from time to time to 
scribble a reminder or a message on 
this kitchen blackboard, although the 
busy housewife, of course, will use it 
most frequently. 

A satisfactory blackboard can be made 
at home. The most important item is a 
piece of ~~" black composition board. 
You may be able to find this in the scrap 
bin at your local lumber yard. If black 
composition board is not available, ordi
nary hard-surface composition board can 
be used by giving it two coats of the pre
pared blackboard paint that is available 
commercially. You should also obtain 
some 4" soft pine for the frame and a 
length of 1" wat~r cap or other molding. 

The blackboard can be any size that 
fits into the space selected for it, but it 
is important that the screws holding the 
sides of the frame to the wall be driven into 
studs. These are usually 16" apart from 
center to center. Thus, the sides would be 
32" between centers in a frame having an 
over-all length of 36". A good correspond-
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ing depth in that case would be around 28"~ 
The soft wood of the blackboard frame is 

an additional place for desirable memoran
dums on paper if a supply of thumbtacks is 
kept at hand.-NORBERT ENGELS. 

Vine Silhouette Brightens Up Screen Door . . -
•• 

10 ~IBBO~- l 

" 2 SQUARES 

SILHOl.'ETTE panels in a vine
and-flower pattern cut with a 
scroll saw in sections and in
stalled between cross members 
will spruce up a _standard 
screen door. The crosspieces 
should be mortised into . the 
side frames and rabbeted, as 
shown in the drawing, to hold 
the silhouettes firmly against 
the screen. A wide cap strip 
clamps the pieces. For the 
silhouettes, either ~4 " water
proof plywood or thinner hard 
pressed wood is suitable. Vine 
and flowers are best painted 
alike in a lighter tone than the 
frame. Bright colors might be 
appropriate.- HI SIBLEY. 
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Ribbon Bookmark 
Fits into Binding 

RIBBON bookmarks usually 
are attached firmly to a vol
ume, but the one shown above 
can be used in one book after 
another. It consists of a 10" 
ribbon with one end glued be
tween two strips of card
board which can be inserted 
in the back of the binding, 
as indicated, leaving the rib
bon free to go between the de
sired pages.- FRANK SHORE. 
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Pollen Traps in Autu•nn 
Feed Spring Bees 

HERALDING a new era in the beekeep
ing industry is a pollen supplement 

that helps build up strong colonies for the 
honey harvest at times of critical shortages 
of natural pollen. This new food for rearing 
baby bees consists of natural pollen and a 
soybean flour molded together in cakes with 
sugar syrup. Dr. C. L. Farrar, of the U.S. 
Bee Cl,llture Laboratory at Madison, Wis., 
has found that a good proportion is one part 
pollen to three of expeller-processed soybean 
flour. . 

Natural pollen is obtained by placing a 
trap across a hive entrance, as in the photo 
at the left above. The trap's main feature 
is a double grid of 5-mesh hardware cloth 
through which the bees must pass to enter 
the hive. Pollen pellets brushed off their 
legs fall into a removable tray, covered with 
a 7 -mesh or 8-mesh hardware cloth to ex
clude the bees. A storm shield made of 
sheet metal guards the grid and tray from 
rain and bars entrance 
except through the grid. 

The grid, which must 
fit snugly down against 
the tray covering, is 
made by folding the 
piece of 5-mesh hard
ware cloth so as to form 
a "U" about 2" deep 
with the two sides 
spaced 1h" apart. Turn 
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the cut edges at right angles to permit 
soldering to the storm shield. The shield 
extends about 8" in front of the hive, and 
its underedges are turned in to support the 
pollen tray. A cut in the top of the shield 
allows a right-angle flange to fit inside the 
front of the hive body. The shield's back 
should extend ';4 11 above the hive floor to 
exclude water from the tray. Corners be
tween the grid and the back of the shield 
are filled with small wooden support blocks. 
These reinforce the ends of the grid, permit 
the use of a pollen tray short enough to be 
removed easily, and prevent entering of the 
bees at that point. The pollen tray is made 
of wood and % 11 composition board with a 
cross section of about 311 by 311

• A shade 
board keeps the top of the shield from 
getting too hot in direct sunlight. 

Such a trap placed at the entrance of a 
strong colony in the fall will collect enough 
pollen to make cakes for feeding 50 colonies 
in the late winter and early spring during the 
critical brood-rearing period. Pollen should 
be emptied from the trap every two or three 
days and spread out 1h 11 or %, " deep for 
drying. To exclude moths, store the pollen in 
glass or metal containers after it is dry 
enough not to cake. About March 10 to 
March 20 in areas where the main honey 
flow begins in June, a soybean-pollen cake, 
flattened to a thickness of % 11

, should be 
placed over the center of the bee cluster, 
as at right above.-CLARENCE TONTZ. 
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From DDT and Other War Developments, Our Homes Get Promise of Such 

By ARTHUR BARTLETT 

'ICTURE of an American home a few 
....,... years after the war: 

Flies, mosquitoes, moths, and other in
sects die as fast as they sneak in. Even 
microbes are licked before they have time 
to get in their dirty· work. Clothes and 
household fabrics wear longer and keep 
their shape with a minimum of ironing
board attention. Fire has little chance to 
get a start. Furniture keeps on looking new 
almost indefinitely. Doors, windows, and 
bureau drawers never stick. Weeds in the 
lawn shrivel up · and die, and poison ivy 
doesn't bother the children. Even old Rover, 
the faithful family dog, shares the blessings 
of the day to come; fleas and ticks no longer 

make his life one long session of scratching. 
It may sound like just a sweet dream, 

but it will all be possible, and more like it, 
too, when Mr. and Mrs. Postwar American 
and their family begin to benefit by what 
the chemists have been up to during these 
recent years. The needs of the armed forces 

• 
have been damming the flow of new and 
wonderful things from the laboratory to the 
home. When the priority dam breaks, a 
whole flood of boons to modern living will 
head toward the American home. 

Nearly everybody by now has heard of 
DDT, for instance-DDT, the sensational 
new insecticidal agent with which the Army 
deloused the whole civilian and military 
population in the Mediterranean area, and 
with which more recently virtually every 

DDT STRIKES WHERE INSECT PESTS GET IN THEIR DIRTY WORK 
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Miracles as Mosquito Bombs, Wrinkleproof Fabrics, and Stickproof Doors 

-

mosquito and fly on several Pacific islands 
was exterminated (see page 155) . Obvious
ly a chemical that will do such wonders in 
the prosecution of a war can be expected, 
when the proper time comes, to do at least 
equal wonders around the bouse in a world 
at peace. 

When these good times come there will 
be a sad day for houseflies. Mrs; Postwar 
American will be able to make her bouse a 
deathtrap for them. Using an ordinar,y in
secticide gun, she will simply spray her 
walls with a solution of DDT. As the solvent 
evaporates, a practically invisible residue 
will remain on the walls- and for- months 
every fly and mosquito that lights on tbos.e 
walls will die. If Mrs. Postwar American 
does not like to spray the walls, she may 
direct the gun on the screens and, since 
insects invariably visit screens at some time 
or another, sooner or later the final result 
will be the same. 

She will also be able to spray clothes and 
other fabrics, and make them sure death 
to moths. But she may not even have to 
do that. The Geigy Company, which first 
discovered the insecticidal value of DDT, 
bas specialized for years in dyestuffs, and 
the very discovery came about through 
experiments to find a chemical that could 
be used like a dye to impregnate fabrics 
and make them motJ:fproof. Thus, many 
clothes and fabrics may already be moth
proofed when they arrive in the home of 
tomorrow. In that case, they will be able 
to stand several launderings without losing 
the effect of the DDT, but not dry cleaning. 
Of course, the stuff loses its potency 
eventually anyway-in a matter of months 
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- and dry cleaners will probably be pre
pared to reimpregnate the clothes periodi
cally. 

Silver fish, those troublesome insects that 
attack book bindings and some fabrics, are 
easy victims of DDT in powder form. Mrs. 
P.A. will sprinkle the powder in their 
haunts, and then just wait for them to die. 
She can kill cockroaches that way, too, if 
she applies the powder to the biding places 
and runways of these kitchen-infesting in
sects. ln fact, the success of DDT in killing 
cockroaches has been so startling in one 
large restaurant, where the Geigy Company 
has conducted its experiments and where 
every other product, up to now, has only 
given partial control, that the proprietor 
calls it the "miracle" powder. During the 
first few hours the effect is not immediately 
apparent, but the powder is persistent and 
is effective for a long period of time. 

Speaking of the more obnoxious insects, 
if our family should be so unfortunate as 
to .be troubled by that terror, the bedbug, 
DDT will again come to the rescue. A com-

.· position that has found practical use is a 
5-percent solution in kerosene or deodorized 
kerosene. After having been sprayed on 
bedsteads, . springs, and mattresses, this 
composition bas given a residual effect for 
over 300 days nearly a full year-with one 
application. 

Then there is old lET'S tiET OUT 0~ THIS 
Rover's problem. Tests JOINT- THERE'S ANOTIIE/l 
have proved that a ONE wnH TN' DDT'S.''' 
dusting with DDT will 
kill all his fl~. and for 
at least a week will 
keep on killing any new 
ones that may land on 
him. A bath with DDT 
emulsion will kill not 
only fleas, but ticks will 
succumb as well, and 
with no bad effects on 
the dog so far as tests 
have yet shown. What 
a postwar world for 
Rover - no bites, no 
scratching! And if our 
householders will spray 
areas infested by ticks 
or jiggers, they will be 
able to kill them off at 
the sour-ce. 

If they have a barn 
and keep a horse or a 
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cow, they will surely want to spray the in
side walls. This will keep the animals hap
pily free frem flies and bugs for weeks on 
end or for months. How much DDT will 
be used outside the house, however, is still 
a moot question. The stuff is so powerful 
that there is admitted danger of killing 
beneficial insects as well as the 
harmful ones - perhaps even 
some other forms of life, such 
as fish or birds. It is certainly 
fatal to bees, and any spraying 
of fruit trees will have to be 
done when they are not in bloom 
lest the bees gathering nectar 
die along with the pests. But 

• 
DDT is so efficient a killer of 
such public enemies as the Jap
anese beetle and the gypsy moth 
that methods for using it safely 
for such purposes will almost 
surely be worked out by the 
time it is read¥ for the civilian 
market. 

Admittedly, like other insec
ticides, DDT is more effective 
against some insects than 
against others. Termites ~c
cumb to it if it reaches them, 
or they reach it, but no pene
trating solvent has· yet been de
veloped to carry it into the wood 
where they lurk; it can only be 
sprayed around the exposed 
places before they get into the 
wood to do their dirty work. 
Some kinds of ants-black ants in· particu
lar-seem to resist its effects; and tests are 
still being made to determine its effective
ness in combatting many other insects. 

At the close of the fifty-sixth annual 
meeting of the American Association of 
Economic Entomologists held recently in 
New York, a statement on DDT was adopted 
by 392 delegates representing 1,600 mem
bers. It praised DDT in these words: "We 
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feel that never in the history of entomology 
has a chemical been discovered that offers 
such promise to man for relief from his 
insect problems as DDT." But it warned 
that there are limitations and qualifications. 

"Subject to these [limitations and qualifi
cations]," the statement went on, "this 
promise covers three chief fields: public 
health, household comfort, and agriculture." 

In the field of public health was included 
control of disease-carrying insects such as 
those that transmit malaria, typhus, and 
yellow fever. The statement pointed out 
the possibility of complete eradication of 
malaria in this country. It also listed as a 
possibility the complete eradication of bed
bugs. Although great promise was held for 
the effective~ess of DDT in agriculture, 
the statement warned that this field has so 
far been the least . explored. 

"To illustrate," it said, "it is a superior 
insecticide for control of codling moth on 
apples, but in some sections at least it will 
kill certain natural enemies and thus release 
other insects which may then become major 

problems. The research reports 
emphasize that we have not had 
time to develop entirely satis
factory mixtures and dosages 
of DDT insecticides, nor the 
method and time of application 
for many possible uses." . 

How soon Mr. and Mrs. Post
war American will be able to get 
DDT depends partly on when 
war needs relax and partly on 
how long it takes to complete 
various experiments and inves
tigations, some of which are al
ready being undertaken. DDT
dichloro - diphenyl - trichloro
ethane> to give it the full name 
- is not a complete insecticide 
but a killing agent that must be 
combined with other ingredi
ents. Many projects are now un
der way to determine just what 
ingredients combine with it most 
effectively for various uses and 
in what proportions. All this 
will have to be worked out be
fore it is put on the general 
market so that our Postwar 
American family can buy the 

proper compound with directions for use. 
Then there is the question of how toxic 

it is to man and animals. A man or an ani
mal can certainly be poisoned by taking 
enough of the active ingredient into his sys
tem, but the finished insecticidal material 
contains only a relatively small amount of 
DDT, and as a consequence this is much 
more safe to handle than the pure chemical 
form. In the relatively weak concentrations 
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in which DDT is effective for household 
purposes, the latest reports from health au
thorities have indicated that it presents no 
serious health hazard. 

Dr. Paul A. Neal, chief of the research 
section of the Division of Industrial Hy
giene of the Public Health Service, reports 
that, in spite of its inherent toxicity, DDT 
in the desired insecticidal concentrations 
in air is of such low order that it will not 
cause injurious effects in humans. Studies 
of powders used for dusting clothes showed 
that in concentrations up to 10 percent 
there were no serious health consequences. 
Only one out of three dogs breathing air 
containing relatively high concentrations of 
pure DDT showed definite signs of poison
ing after 18 days. The tests dealt only with 
inhalation of aerosol, dust, and mist, but 
Dr. Neal warns that large doses by mouth 
or skin absorption will cause toxic effects. 

Even without the potent DDT, bugs are 
going to find ~ife a lot more difficult in the 
borne of the Postwar American family. 
Aerosol bombs may be on the market- some
what more expensive than ordinary spray 
guns, to be sure, but also much more effec
tive. The spray that our fly and bug-hating 
family will get from aerosol bombs will 
come out in a fine mist, penetrate into all 
nooks and corners, and kill all the insects 
in the room whether the thing is aimed at 
them or not. That is so because the liquefied 
gas in the bomb breaks up the insecticide 
into much smaller particles than when it is 
pumped out of an ordinary spray gun. 

The Army has been using a pyrethrum 
spray in aerosol bombs, but in some recent 
tests DDT bas been added with good re
sults. But even if the aerosol the P.A.'s buy 
after the war still employs only a pyreth
rum spray, it will be a better one than they 
have been using. For one thing, it will very 
likely be odorless and nonirritating, so that 

You 'll sing in the rain with wrinkleproof clothing. 
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they can use as much as may be needed 
without the danger of unpleasant personal 
results. Three Department of Agriculture 
chemists have developed a way to remove 
all the impurities and produce practically 
pure pyrethrins- tbe toxic agent-from 
pyrethrum flowers. 

Meantime, chemists have brought forth 
something that bids fair to be as rough on 
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He treated half his shirt with wearproofing chemical. 

microbes as DDT is on insects: organic 
mercurials. These chemicals derived from 
mercury are 15 times •as powerful as car
bolic acid for use as a disinfectant, and yet 
they are odorless, colorless, and nonirritat
ing. The possibility immediately arises that 
our postwar family will be able to get prod
ucts of this nature to treat garments, bed
ding, and upholstery, thereby keeping colds 
and other diseases from spreading. A few 
drops in the laundry rinse water would ap
parently do hygienic wonders to clothes. If 
the family sends the washing out, the com
mercial laundry could do the hygienic job 
as an added service at hardly any extra 
cost. Several diaper services are already do
ing just this for the greater protection of 
babies using their wares. 

And these organic mercurials work a 
double magic. They make clothes last long
er. This is so because many "worn-out" 
clothes are not worn out at all but simply 
rotted out. Bacteria, attac~ing perspiration 
absorbed by the fabric, weaken the material 
and make it vulnerable. One chemist who 
has been working on organic mercurials 
proved this recently by treating one half 
.of a shirt with his mercurial and leaving the 
other half untreated. The treated half re
mained intact long after the untreated half 
was more than ready for the rag bag. 

Another chemical advance that promises 
the P.A. family longer-wearing clothes and 
household fabrics is in the field of nylon. 
Du Pont chemists expect not only stockings 
but all sorts of fabrics to be made of nylon 
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Fire-resistant fabrics foil the youthful arsonist. 

in the years ahead. These fabrics will be 
used for clothes, curtains, rugs, upholstery 
materials, and various other purposes. In 
the humid South Pacific, where fabrics 
often rot to pieces in· a matter of days, the 
Army has been using nylon not only for 
parachutes but for such diverse items as 
hammocks, screens, and shoelaces because 
of its low moisture absorption and its re
sistance to mildew and rot. It also, of 
course, has no appeal to the appetite of in
sects. And it will save Mrs. P.A. a lot of 
ironing because once nylon is set in shape
whether in crinkles, pleats, or a perfectly 
flat style-it keeps the shape indefinitely. 

If our housewife prefers to use ordinary 
fabrics, she may still save herself a lot of 
trouble at the ironing board by getting 
those that have been creaseproofed in the 
making. Chemists have now fully developed 
methods · of treating yarn with synthetic 
resins so that when it is manufactured into 
cloth it will not wrinkle or crease. By treat
ment with a complex organic salt, the same 
cloth can also be made water-repellent and 
even spot-resistant so that any nonfatt .J-" 
smudges or spots will sponge right off. 

Mr. P.A. will probably be more interested 
in the fact that he can reduce the fire haz
ard in the house by having curtains and 
other easily inflammable fabrics treated 
to make them fire-resistant. Curiously 
enough, the chemical that will be used for 
the purpose-and is already being used in 
a number of war plants- is the same one 
that will kill his weeds and poison ivy, 
ammonium sulfamate. Mr. P.A. will do 
the weed killing himself, simply spraying 
the obnoxious growth and letting the chemi
cal do the work; but probably a laundry or 
a dry cleaner will apply the chemical for 
fire-resistant purposes. After the fabric has 
been treated- whether it is a curtain, a rug, 
or a garment-it will still burn if put right 
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in a flame but, no matter how flimsy the 
material, it will go out as soon as the direct 
contact with the flame is lost. 

While he is about it, Mr. P.A. may well 
make use of another chemical discovery
particularly if he is building a new house 
- and install fire-resistant wood over the 
furnace and in other places where a fire 
might get started in woodwork. In this in
stance, what he will use will be wood im
pregnated with chromated zinc chloride. 
Chemists developed this treatment some 
years ago to make wood termiteproof and 
rot-resistant and have now found that by 
doubling the dose they can also make the 
wood almost as fire-resistant as asbestos. 

In that new house, too, Mr. P .A. will cer
tainly want to use some of the chemically 
transmuted wood that will be· on the market 
for doors and windows. This wood, impreg
nated with methylolurea, loses much of its 
natural tendency to swell or shrink or warp 
with changes in humidity, and it is also 
made harder, stiffer, and more durable than 
it is in its normal state. lt will give the 
P.A. family doors and windows that refuse 
to stick. 

Their postwar-made furniture, if more of 
the chemists' marvelous new tricks are 
used in its manufacture, will have other ad
vantages to their liking. Newly developed 
adhesives will foil joints in their old annoy
ing habit of coming apart. Tough lacquers 
will be anchored on the surface in such a 
way that it will take brute force to scratch 
the finish. Some treated wood will be dyed 
all the way through so that, even if it is 
scratched or gouged, it can be sanded or 
planed down and made to look like new 
again. 

Yes, a lot of things are going to be new 
and different around the house of Mr. and 
Mrs. Postwar American and famfly-thanks 
to the chemists. 

• 

Swell new chemicals will keep wood from swelling. 
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W hile Marines el iminate the Japs, a DDT-carrying bomber e limi nates mosq uitoes with equal thoroughn ess. 

''Fiyi••g Flit·G••••'' 
Strafes Inseets 

-with DDT 

DI SEASE-CARRYING m osquitoes and 
flies have at last met their master in the 

"F lying Flit Gun." Avenger torpedo bomb
ers, equipped with nozzles for spreading a 
spray of DDT and Diesel oil, have winged 
low over Pacific islands, blotting out almost 
entire insect populat ions. As a result, in one 
island recently wrested by the Marines from 
the Japs, not a s ingle case of insect-borne 
disease has been reported. Even befor e the 
island was won, mosquitoes had been entire
ly eliminated, and flies an d other insects 
brought under control. 

Beginning less than a day after the cap
tured airstr ip was put into oper ation, Marine 
pilots began systematically spraying every 
square yard of the island, thus giving the 
Nips a few insect-free days before they were 
mopped up. To do the work, the Marines 
chose the Avenger, largest single-engine 
plane available to them. A short length of 
perforated pipe was mounted under each 
wing and connected with a 270-gal. belly 
tank. Flying low at 125 m.p.h., the bomber 
was able to spray a . 250' swath of insecticide. 

For the bigger islands to come, the Ma
rines have an answer: a great Commando 
transport, equipped with huge interior tanks 
and enlarged wing sprays, able to spew out 
DDT solution eight times as fast as the 
"Flying Flit Gun" can.-S/ SGT. DAVID STICK. 

Lieut. Ballew, above, pilot of the "Flying Flit Gun," 
examines the spraying nozzles pointed out by Lieut. 
Aikin, medical officer who supervised the mixing af 
DDT and Diesel oil. Below, Marine crewmen pump 
the magic insecticide into a belly tank of the plane. 
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True-to-Life Scale Model of the Navy's Distinguished Helldiver 
Makes a Worthy Addition to Your Mantlepiece Plane Collection 

W HEN we attacked 
the Japs at Rabaul, 

we unleashed against 
them a hitherto untried 
weapon - · the Helldiver. 
Since then this plane, a 
dive bomber made by 
Curtiss, has pursued the 
enemy throughout the 
Southwest and · Central 
Pacific, bombing and 
strafing them in an awe
some manner. Carrier 
based and amazingly 
versatile, it is called the 
world's biggest, fastest, 
and deadliest dive 
bomber. 

• 

• A two-place monoplane 
of semimonocoque con
struction, the Helldi ver 
has an over-all length of 
37' and a full-cantilever 

Latest of our dive bombers, the Helldiver carries 
than any other similar aircraft-and carries it 

a larger bomb load 
faster and farther. 

wing that spans almost 50'. Although it 
weighs nearly seven tons, the plane can 
take off from and land on the smallest of 
baby flattops, thanks to the mechanically 
operated quick-opening wing flaps. 

It is powered with a Wright Cyclone air
cooled radial engine and equipped with a 
three-blade Curtiss electric constant-speed, 
full-feathering propeller, which is made of 
hollow steel and is 12' in diameter. The 
retractable landing gear, the folding wings 
that facilitate storage aboard ship, and the 
bomb-bay doors in the belly are all hydrau
lically operated. 

As you did when building the other models 
in this series, first lay out a full-size draw-

ing of the plane, using the accompanying 
half-size illustration as a guide. Carve the 
fuselage to shape; then slot it to take the 
wing. This is made in one piece. It can be 
cut at the points where it folds, if desired, 
and small flush hinges inserted. Make the 
rudder and elevators from 3/16" stock. Glue 
them and the wing to the fuselage and fill 
in the crevices with plastic composition 
wood, building it up to form fairing fillets. 
Use match sticks for the wing-mounted 
machine guns and Pitot tube and for the 
fuselage-mounted aerial. The propeller is 
a celluloid disk with a hub cut from dowel
ing. Paint the underbody light blue and the 
topsides gray, as shown in the photos. 

Incorporating new features derived from actual dive-bombing 
experience, the latest model of the Helldiver, shown below, 
features a four-blade propeller and a more powerful engine. 

Called "Fist of the Fleet," the plane 
folds its wings to facilitate stowage 
when based aboard an aircraft carrier • 
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EXPLANATION: TOUCH IN\TIAL wifh YOUR THUMB, 
PRESS PERSON's PALM wdh THUMB* IMPRIN T. 

(l) TE~R MATCHES out op PACK 
@ BEN·o ilu FOLDER. ' _ c ~ 

@ ... IT DOES -A MAGIC. 

IN C.U RVE EXAC.TLY ,..--~, 
. ~S SHOWN ---., 

~~ , ,.-, 
-:-1-4\ :/ \. 

(CURVE WELL) ', 

@HOLD FOLDER AS ~ 
~.· ; ~ 

• • -- ' I • I 

SWOWN (J,n(;(, LET IT 
FALL ON ITS 
CURVED BACK. 
(HEAVY END UP ..,._..... 
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FEET 

GIVEN a colored tile, a few pieces of metal, 
and a little time, you can turn out a hot-dish 

stand that will not only be useful but will add 
materially to the decorative effect of your table. 

TILE BASE 
{22-GAUGE BLAC.K I~ON) 

t.!Ji6 0. D. PIPE 

IN~ERT TIP WRAP AROUND 
IN SLOT TO FORM FOOT 

On a sheet of lightweight black iron ·or heavy 
tin plate, mark off a square extending 14 " beyond 
each edge of the tile. Scribe another square inside 
it the size of the tile. Using tin snips, cut out the 
larger square and notch the corners. Clamp the 
metal and a wood block the size of the tile in a 
vise and bend over the flanges with a mallet. 

Feet, scrolled from two pieces of band iron, 
cross diagonally under the base and are fastened 

it with a single rivet.- G. A. WAGNER. ' 

Use of a s_lotted pipe as a bending jig is 
a sure way of forming scrolled feet that 
match. Bits of cardboard glued under the 
corners of the tile keep it from rocking. 

Homemade Wood Edge-Planer Uses Cutter from Pencil Sharpener 

._.--CHUCK 

~6 ROO _..:.ty 

PENCIL-
S PEN EI< - -11 

ROLL WOODEN 
AUXI LIARY 

TABLE 

!=ENC.E 
C.LAMPEO 
TOTABLE 

;--1'1 RE VALV E 
ST EM 

T HIS homemade miller utilizes a drill press and part 
of a pencil sharpener to solve the problem of cutting 
square, smooth edges on flat wood pieces. Two nuts hold 
a cutter roll from an office-type pencil sharpener on a 
3/ 1611 rod which has been threaded 2 ~ 11 at one end. 
The rod itself is 3% 11 or 4" long. Its threaded exten
sion fits into and revolves in a tire-valve stem mounted 
in the center hole of the press table, as shown in the 
drawing. The unthreaded end is held in the drill chuck. 

An auxiliary wood table, with a %II hole in the 
center, should be clamped on the metal table to raise 
the work surface up to the roll. With an adjustable 
fence, it is possible to maintain an even d istance when 
feeding the work against the miller, which should be 
done from left to right. Make certain the whole as
sembly is centered before using it.- L. 0. SURLES . 

• 

Old Meat Grinder Clamps Portable Motor 
BOTH hands can be kept free for handling the work when 

a portable motor grinder is held to the bench by a clamp. 
Only a moment is required to shift back to hand use when 
that becomes necessary. 

The clamp at the right was made by sawing off the top 
section of an old meat grinder to leave a curved base to 
fit the body of the motor snugly. A 1 ~ II or 1% " leather 
or fabric belt, cut short and buckled around both the base 
and motor, holds the tool securely. The grinder base can be 
cla mped to the edge of the work table.-H. R. WALLIN. 
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TENSE MOMENTS ABOUND IN 
GAME THIS SEESAW MARBLE 

By Myron Fleishman 
A S EASY as falling off a log, n thinks the overconfident 

beginner- until he discovers 
that the whole trick of this 
exciting game is t o keep the 
marble from toppling off its 
narrow track before it reaches 
a high-scoring position. Too 
easy? Well , try it yourself. 
You need only wood, card
board, and a few hand tools to 
construct the game board. 

Out of %" by 1 % " members, 
construct a frame with outside 
dimensions of 8" by 36" and 
divide it into scoring areas, as 
shown in the diagram. Two 
crosspieces between the 10 and 
25-point scoring areas hold the 
fulcrum of the seesaw in place 
during ·play, but permit it t o 
be removed for compact stor
age. When making the sliding 
ring, be sure that the hole is 

L..,----------- 17'~·----r 16 

HEAVY 
CA~DBOARD 

BOTTOM - -

314, K 6~S DOWEL 

1t2 .. 3t4" 6 7'e - -

smooth and even and slightly larger than 
the marble to be used. A heavy cardboard 
bottom on the board should absorb just 
enough of the bounce after you catch on, 
but in your early trials you may have to 
chase the marble all over the playroom 
floor. If you want to avoid this, use an 
inner lining of softer material. 

To play, place the game on a level sur
face, stand behind the high-score end of the 
board, and drop the seesaw into the "no
score" position. Put the marble in the ring 
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..,,16 ~AD. 

3.-4'1( ~~4 )( 6 Ye 

STRING 
36" LONIG 

STARTING 
POINT 

ALL CROSS PIECES 
3,8 >e !Y2 "71~ 

.HOLE 

and balance the ring on the seesaw at the 
starting point. Then, holding the end of the 
string, pull the ring along the seesaw bar, 
over the crest, and down the other side. 
When the ring goes overboard, the marble 
falls into one of the scoring sections. Each 
player has five tries and adds his score for 
each. The highest ·score wins. When you 
get to be an expert, you may want to make 
the game harder. This can be done by taper-. 
ing the sides of the seesaw inward toward 
the high end. 
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CANDY mints and soda 
straws seem unlikely 

raw materials for ship mod
els, but Gordon . R. Herr of 
Philadelphia used these and 
other odds and ends to build 
36 miniature vessels . 

ARLOR FLEET for · an 

Beginning in 1931, he ex
perimented for four years be
fore completing the :first mod-. 
el. Now, his parlor battle 
fleet includes an aircraft car
rier, battleships, cruisers, de
stroyers, a destroyer escort, 
submarines, minesweepers, 
tugs, a Coast Guard cutter, 
and an oiler- all exact down 
to such details as portholes 
:fitted with glass, hull com
partments, hollow turrets, 
movable guns, signal flags, 
and war paint. All are scaled 
at 13' to 1" but are not just 
the usual scale models. Each 
floats on an even keel at the 
correct water line. RMCHAIR ADMIRAL Using discarded dental in-

e gun-bristling warships of the United States 
avy are represented in this flotilla. Front to 
ar : the destroyer Buck, cruisers Atlanta, San 

1-rn ncisco, and Wichita, and 35,000-ton battleship 
dshington. All are built on proportionate scale 

miniature Yorktown, the heroic flattop which a 
p submarine sank after she had been damaged in 

Battle of Midway, floats at right-alone 
d under the escort of three guardian warships 

' 
low, the heavy cruiser Wichita, seaworthy like 

I Gordon Herr models, presents a trim picture 

struments, razor blades, scis
sors, and glue, Modelmaker Herr turned out 
all the parts himself. He ·cut aluminum tub
ing, dowels, throat swabs, and soda straws 
to size, installing them as guns. Rafts are 
molded from solder. The mints, licked to 
shape, became hawse-hole blisters. 

• 
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easur1n 
By EDWIN M. LOVE 

HEN you are fitting a corner cup
board or building a bookcase in a 
recess, you are the lucky exception 

if you find the plastered walls true and 
square. What can you do to assure tight 
joints that look good and will admit no dust? 

Both amateur and professional woodwork
ers using either hand tools or machines have 
measurement and layout problems such as 
this for which no common tools are pro
vided, and shortages of ordinary equipment 
caused by the war only aggravate this con
dition. There are a number of homemade 
measuring and scribing tools, however, that 
will bridge the gap. Many will prove valu
able additions to your tool kit regardless of 
what you can find in the market. Such tools 
are a 45-deg. handle ·for a compass-type 
scriber, a hinged arc scriber, a set of 
trammel points, a jointer fence for use with 
a plane, adjustable inside-measuring rods, 
and a clamp for nailing miter joints. 

How is an offset sc1·iber handle used? 
This is the implement that will enable you 
to fit boards exactly for a corner cupboard 
or a built-in bookcase. The ordinary scriber 
used in fitting a board against a plastered 
wall or other irregular surface is an adapta
tion of a pencil compass, and it serves very 
well as long as you have to fit the board to 
only one surface. You merely butt the 
board against the wall and, holding the 

~QIBED LINE 

DOS 
scriber at right angles to the wall with the 
point against it, draw the tool along the 
edge so the pencil traces the irregularities 
to form a sawing guide. . 

But when the piece must fit into a corner 
you begin to run into difficulties. If you 
should scribe and saw one edge and then 
attempt to scribe and saw an adjoining 
one, you would find that the first edge would 
no longer fit, for its irregularities would be 
moved to a new position corresponding to 
the amount sawed from the second edge. 

This difficulty is eliminated if a 45-deg. 
handle is made and bolted to the scriber as 
shown in the drawing below. By tracing 
such a scriber along the left wall with the 
handle parallel to that wall, the scribed 
line is offset from the back wall just enough 
to allow for the waste at the back of the 
board. Then when the scriber is traced 
along the back wall with the handle still 
parallel to the left wall, the line is s imilarly 
offset with respect to the side wall. Thus, 
when the board is cut to the lines and 
thrust into the corner, the movement is 
along the scribed angle of 45 deg., and both 
edges fit. 

Often a shelf or the top of a cabinet must 
be fitted at the back and both ends. Such 
are the requirements for bookcases built 
into plastered recesses and for cabinets 
fitted between a wall and the side of a fire
place. Closet shelves are seldom fitted ac
curately because they don't show, but they 
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would be better if they were, for then 
dust would not collect in the joints. 

One of the drawings illustrates the 
method of fitting the back and both 
ends. Cut the board about %" longer 
than the finished length will be and 
mark the fitted length at the front 
edge. Rest one end of the board on 
its rail, set the scriber pencil to the 
length mark, and scribe that end and 
the adjoining half of the back. Then 
rest the second end on its rail and 
scribe that end and the other half of 
the back. Note in the drawing that 
the scriber handle is held parallel to 
the left wall when the left half of the 
board is scribed and parallel to the 
back wall for the right half. When 
the final sawing is done to the scribed 
lines, the board should fit snugly. 

What is an ar c scriber? This is a 
device for drawing arcs of large 
circles that otherwise would require 
the use of a long beam and the careful 
placing of a pivot some distance from 

Use of a jointer fence will assure square planed edges. the work. T.he legs of the scriber, as 
shown in the drawing below, are 
straightedges 36" or more long. A wood 
screw holds the clamp bar at one end, while 
the adjustable end is held in a recessed slot 
with a bolt and wing nut. Be sure the hinge 
is attached with the center of the pin aligned 
with the edge of the legs. 

Given the chord of the arc ( 2Y in the 

A~C. 

~~:-~~--I_~~----~~~~$C~IaER 

1ti; CARRIAGE 
BOLT 

. 
drawing) and its "spring" or rise at the 
center (X), drive a brad in waste wood at 
each end of the chord and adjust the point 
of the angle to the top of the spring. Then, 
sliding the legs against the brads, draw 
the arc with a pencil placed in a notch filed 
so as to let the pencil point come under the 

1-r------- 24" --------~ 

9" 

AQC SC.RIBER 

t•" i..' STOCK 
36• 0~ LONGER 

• 
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binge-pin center. Most plans indicate the 
radius and center point, but the radius can 
be calculated by means of the formula in 
the drawing. Having the radius and chord, 
you can scale the rise from the plan. 

A 1·e t r ammel poin t s useful ? A set of 
three is very bandy for drawing circles and 
ellipses. The points shown above take little 
room in the tool kit and can be attached to 
any straight scrap 1" stock ( 13/ 16" thick 
when dressed). Sandpaper is glued to the 
lower jaws and pressure plates of thin metal 
are attached under the upper jaws. Bore 
3/ 16" boles in the upper jaws for 14 " wing 
screws which will cut their own threads. 

The points are. used with a steel square 

NAIL TRAMMEL 
. POl NT!J ----.<Ff 

x ---M 
STEEL SQUARE - ---t 

SETTIN(i, 
TAANNEL POINTS 
FOR LAVING OUT 

ELLIPSES 

for drawing ellipses. Set up the points as 
indicated in the diagram and align the 
square with the diameters. As you slide the 
points against the square, the pencil will 
trace a quarter of an ellipse, which may be 
drawn on paper or thin wood for a pattern. 

How is a jointe1· fence used! This is a 
bandy gadget for the amateur who finds it 
hard to square the edge of a ·board. It is 
made from 2" by 4" stock, and the rabbet is 
clamped against the cheek of the plane. 
Press the fence against the ~ide of the 
board, and if the edge does not come square, 
shift the lateral-adjustment lever of the 
plane to make the iron project evenly. 

A triangular strip nailed inside the fence 

WASTE FROM 
SAWED C.URVE 

JOlNTER 
FENCE 

·-
·- -

FENCE 

• • 2•4 5TCO< 
tO• LONG 
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helps in planing beveled edges, while a 
length of waste sawed from an arc can be 
nailed on . the inner face just behind the 
plane iron for use in planing a curve. 

What ar e inside-measur ing rods 'I These 
are adjustable rods held by a clamp and 
are invaluable for taking between-wall 
measurements where it is inconvenient to 
use ordinary tapes or rules. The clamp is 
attached permanently to one rod and is 
equipped with a wing screw that forces 
down a pressure tongue and holds the slid
ing rod tight after the adjus tment. 

• 5~ .!r'ellC ~S METAL 
PLATE (RECESS 
INTO r.LOCI<) 

...-WING SCREW 

s,a)( ~4. 2~ 

In use, the rods are extended between 
the sides of the space to be measured and 
are locked in place ; then the length can be 
measured or transferred directly t o the 
work. Two sets of three rods each will be 
useful. One set might have two 16" rods 
and one 30" for a 16" t o 44" capacity, and 
the other two 44" rods and one 82 11 to take 
measurements from 44" to 12611

• 

U•SHAPED 
SLOT 

. .. 
''e J( t'te 

MACHINE 
SCREW 

''a. 2'~. 2''a 
PLYWOOD 

CLAMP FOR 
INSIDE

MEASUREMENT 
ROD 

Of w hat use i s a mite-r -joint clamp ? This 
clamp consists of a block of wood squared 
and rabbeted on two sides to form flanges 
to fit into the rabbets of picture-frame 
molding. It is screwed to a base board. The 
mitered ends of molding are brought to
gether against the block , secured with hold
down blocks, and locked by means of the 
C-clamps. Such a corner can then be nailed 
without danger of slipping. Pad the blocks 
when nailing carved moldings. 

Shaped Blocks on Jigsaw Speed Sanding of Novelty Pieces 
I SANDING novelty craftwork can be made a 

quick, pleasant operation if you equip your jigsaw 
with sanding blocks of various shapes and a 
holder like that shown in the drawing and photos. 
~t is a good idea to make three of each of the 
shapes shown for three different grades of glued
on garnet paper. Then, when sanding is to be 
done, you can change quickly to the contour and 
grit required for the particular job at hand. 

If you have a circular 
saw , cut the IA, '' by IA, II 
g roove on a long strip ; 
t hen cut the strip into 
three-block lengths. In 
t his way you can save 
~ime by being able to 
shape three blocks in 
one operation. 

The holder is 14 11 drill 
rod threaded 14 " -20 at 
on e end for the space 

4' P.f 1". Drill out the 
threads of one nut, fit 
~t on the rod, and drill 
through for a 1 / 16 11 

p in, as indicated in the 
drawing- G. A . W. 

M AY, 1945 
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Turnbuckle Serves as Compass 
for Drawing Large Circles 

WHEN large circles are required in a lay
out and a beam compass or dividers ade
quate for the task are not available, an 
ordinary turnbuckle can be put to good use. 
Adjust it to the desired radius and insert 
a punch in the pivot end and a pencil in the 
other. Tape may be wound on these for better 
accuracy, or corks put in the holes and big 
needles pressed through.- BENNETT LEWIS. 
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SAND~NG-JNSI·DE-OF ·BOWL 

Can you spot the five errors 
in wood turning shown here? 
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Engine Case Spruces Up 
Old · Clock for Boy's Room 

. 
THAT old clock that outlived its Victorian 

case. ticking away the days and years for 
your grandfather and father. can be brought 
out of attic storage and given a novelty 
dress to serve your ·son. .A few scraps of 
wood made into a locomotive case will be 
decorative in any boy's room. 

Use %, " stock, and taper the piece for 
the cowcatcher as shown in the drawing. 
The two intermediate pieces can be cut 
·quickly on a jigsaw, but a circle cutter and 
a scroll saw will do a satisfactory job. 

Change the outside radius if the clock used 
occupies more space than the average alarm 
clock, and be sure to provide sufficient 
clearance for the winding key. Saw out 
the back piece and glue the parts together 
under pressure. Then glue on the spool 
smokestack and dowel headlight. 

Hardwood can be stained or varnished, · 
but soft wood should be enameled or 
lacquered. Wedge the clock in with bits of 
cardboard and hold it with a setscrew put 
in from the bottom.-JEANNE A. REYNAL. 

• 

Out-of-the-Ordinary Wooden Vase Is Lathe-Turning Proiect 
DESCENDED from the potter's wheel, the 

lathe rivals that ancient tool on its own 
ground with this juglike vase made of pine. 
Wood turners will find this project a little 

. 
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. 
off the beaten path. The body of the vase is 
turned from a 4" by 4" by 7" turning square 
to the shape shown in the drawing. Then, 
with the body mounted on the faceplate, 

. ' • _ _J 

hollow out the core to accom
modate a glass olive jar, 
which you will find to be 
about 1 % " in diameter. The 
handles are jigsawed from 
%, " stock, sanded smooth, 
and glued to the body with 
dowels in the joints. 

To obtain the lustrous black 
finish shown in the photo, dis
solve nigrosine in alcohol and 
then mix it with shellac. Ap
ply three coats, rubbing be
tween coats with fine steel 
wool. A pad of blotting paper 
or felt should be glued to the 
bottom.- WILLIAM FREEMAN. 
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BACK OF VALANCE 

SCREW EYES 

CURTAlN 
HOOKS 

.. 
~ ... 
·'G .. .. . . .. .. ' 

Where wooden valances are used, they serve 
as curtain rods as well if you put in screw 
eyes, as shown above , and hang the curtain 
hooks in them. Space the eyes to suit the 
drape pleats and also use two at each end. 

USE VERY SMALL 
GLASS VIAL 
INSTEAD OF 
REGULAR 
BOTTLE 

'ATOMlZER 

.. 
~;. . . . 

• 

' 

When a drug is used in an atomizer for only 
a few applications, put ii in a small gloss 
vial that can be slipped over the atomizer 
feed tube. This saves cleaning out the Iorge 
atomizer bottle. The same stunt is useful if 
so little liquid is left that it won't reach 
to the height of the intake tube in the jar. 

Extra light can be provided in corners or on dark walls 
and ceilings for painting and papering jobs with the 
aid of on old gooseneck desk lamp. Remove the original 
shade and use a reflector-type bulb for best results. 

If you find the ring on a set of 
measuring spoons awkward be
cause of its small size, discard it 
and · string the spoons on a -loop 
made from a switch pull chain. 

' •• .y 
. r 

·· '{PVLL -. 
.,c;HAIN 

• 

. . . . . . . ... 

., . . . 

• 

' . 
~ 

0 • • .,. ·:· 
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Screw-top jars that are hard to 
open' will turn readily if you use 
sandpaper for a grip. Have the 
paper large enough to fold over 
the sides. An old piece will do. 

Two large empty spools nailed or 
screwed to the wall or a closet 
door make a firm bracket holder 
for a broom. Put them 2" apart 
so the handle will slip between. 

. .. 4.. . . " . . . . . . . .. . .. . .. . : .. : . . . 
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COAT-HANGER 
WIRE 

CRUTCH TIP 

BeLT 
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~ 

.... 
. ' . ,'. 

Wire coat hangers have many 
uses besides that originally in
tended. Bent into a hook and in· 
serted in screw eyes, wire from 
one will hold a cellar window up. 

When storing a large-caliber gun 
such as a shotgun, slip a rubber 
crutch tip on the muzzle to keep 
out dust, lint, and small objects. 
Be sure the rubber tip is clean. 

Space in a clothes closet where 
a rod won't go may be utilized 
if you bolt and screw up the 
halves of a curtain rod as shown. 
lh is accommodates six hangers. 

Garden-hose deterioration can be prevented and 
you can still have the hose near a garden water 
supply if you provide a rack out of the sun in 
the tool shed or on the garage wall. One type 
of rack can be made from the bottom part of an 
old kitchen chair with guards nailed on as below. 

• 

• • 
•· 

0 • 

Stiff fabric cut from an old window shade makes 
excellent book jackets. Fold rectangles as shown 
to fit the books and tuck the ends in the covers. 

Compost piles are often harder to take material 
from than to add to. This box has an opening 
in the bottom from which rotted leaf humus can 
be removed in spring. It can be made of lumber 
as shown, or packing boxes minus their tops and 
bottoms can be assembled with hooks and eyes. 

OLD LEAVES AND 
GRASS CUTTINGS 

·~" 1
1t. / 2. X 2 

' SECTION 
LEFT OPEN 
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SCALE MODEL OF OUR lf4-TON AMPHIBIAN, 

GRIZZLED VETERAN OF NUMEROUS INVASIONS 

By John J. Gallivan 

BABY brother to the familiar jeep, our 
Army's 14 -ton amphibian (Model GPA) 

can do almost anything that its older relative 
can-and then some. The jeep, of course, 
performs amazing deeds of derring-do over 
a variety of terrain and even defies gravity 
by taking off and flying for a second or so 
at a time, but it can't, alas, swim. So the 
seagoin' jeep was conceived. 

This vehicle has a scow-shaped, water
tight body and is equipped with a propeller 
and a rudder. The rudder is coupled to, 
and works continuously with, the steering 
wheel; so the sole thing that need be done 
by the operator when going from land to 
water is to pull on a propeller-engaging 
lever that is located near his right hand. 
He doesn't even have to come to a stop to 
do this. For operating in rough water, there 

is a hinged spray shield on the foredeck that 
can be swung forward for protection. A 
spare wheel is carried in an accessible spot 
on the afterdeck. All of the seat cushions 
are removable and can be used for life pre
servers if mischance or enemy fire makes 
it advisable to abandon ship. 

There is a power winch on the forward 
deck. If the amphibian gets mired in mud 
or is faced by a steep, slippery bank, a line 
is passed around a convenient tree or other 
strong anchor and around the winch ; then 
the winch is engaged and the jeep pulls 
itself out of trouble. This winch is also 
useful when another vehicle gets bogged 
down, for then the amphibian can come to 
its aid. 

With a wheelbase of 84" and an over-all 
length of about 182", the little hybrid weighs 
approximately 3,400 lb. It can carry an 
800-lb. payload in addition to its own equip
ment and, thanks to its sturdy four-cylinder, 

Especially good for scouting missions in enemy 
territory, the amphibious jeep carries five men 

--. , and is capable of about 60 m.p.h. on good roads. 

170 

All controls are brought , 
to the operator's seat. 
The jeep can be launched 
without having to pause 
just by manipulating the 
propeller-engaging lever. 

T uded under the rear 
end and set a little to 
left of center are the 
rudder and propeller. 
The former is coupled 
to and moves with the 
gro~nd steering controls. 

POPULAR SCIENCE 
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60-hp. engine, can carry that load at a speed 
of about 60 m .p.h. over good roads. 

The model is constructed to a scale of %" 
to the foot. This size is large enough so you 
can go into sufficient detail to make the 
work extremely interesting, yet it isn't so 
large that it will be unwieldy. 

Three wooden blocks are used in making 
the body, as shown in the accompanying 
perspective drawing. Round off the face of 
the center block to give a duck-breasted 
effect; then cut the top front face off square 
3/ 16" back from the edge. Shape the two 
outer blocks along the forward outboard 
edges to carry out the duck-breasted con
tour. After jigsawing the semicircles in 
these pieces to take the wheels, line the two 
after ones with Bristol-board mud shields, 
gluing them in place. Bore a 5/ 16" recess 
in the outboard face of each outer block and 
glue a bit of Bristol board in each recess to 
simulate a toe hold. 

Make the deck from Bristol board. Note 
that it overhangs the body 1/ 16" all around. 
Fashion the lights, winch, hatch, chocks, 
rear-view mirror, and filler cap from bits 
of dowel, Bristol board, paper-clip wire, tin 
foil, and red metallic paper, as indicated in 
the details, and glue them in place. As
semble the cockpit coaming from wood and 
Bristol board. A small piece of wire mesh is 
cemented to each end of the wooden part of 
the coaming to give the effect of a screened 
ventilation-duct opening. 

The windshield is made of celluloid and 
framed with Bristol board. A broomstraw 
and a split dowel, glued to the celluloid, 
serve to simulate a windshield wiper. The 
after end of the windshield is glued to the 
cockpit coaming and the forward end rests 
on two Bristol-board supports, which are 
cemented to the deck. Atop the coaming are 
mounted ventilation controls, which are 
fashioned from paper-clip wire and Bristol 
board. 

You can turn the five wheels in your 
lathe, but if turning facilities are not avail
able, make the wheels from several glued-up 
Bristol-board disks. To cut these disks 

quickly, clamp a razor blade in a drafts
man's ink compass, set the compass to the 
proper radius, and scribe out the material. 
Be sure to use a new blade, since an old one 
may not produce a smooth cut. After gluing 
the disks together, round off the edges some
what by sanding them. 

The axles are lengths of lk" dowel. They 
are glued to the body and four of the wheels 
are glued to them. The fifth wheel is ce
mented to the after deck. Bristol board, as 
shown in one of the details, is used when 
making the spray shield that rests on the 
forward deck Carve two single seats and 
one double one from wood and glue them in 
the cockpit. The two single ones go in front. 
Just forward of the left-hand front seat, in
stall the controls. These consist of a steer
ing wheel, which is built up of Bristol board 
and doweling; five shift levers, which are 
roundhead pins ; a footboard, which is a 
3/ 16" by %" by 214" triangular wood block; 
and clutch and brake pedals, which are cut 
from 1/ 16" doweling. A control panel may 
be simulated with hand-drawn dials and a 
few rounded bits of dowel glued to the dash. 

Cut two recesses in the after end of the 
main body block-one for the propeller and 
the other for a towing hook. Dimensions 
for these recesses can be taken off the rear 
view and the propeller and rudder detail. 
The towing hook is simply a staple that is 
stuck part way into the body. The rudder 
is made from Bristol board and has a dowel 
stock. You can purchase the propeller, 
which is %" in diameter, from a model
supply store. 

Make the four safety reflectors from red 
metallic paper and put them in frames made 
from thin wire; then cement each one in its 
proper place on the body. Assemble tlre 

• 
model and do any final sanding that may be 
necessary; then glue 114," Bristol-board rub 
strips to the body, as indicated. Finish with 
one or more coats of olive-drab quick-drying 
airplane dope. Paint the tires flat black. 
The stars can be decalcomanias or white
paper cutouts, or you can paint them in 
place, using a homemade stencil as a guide . 

• 

• 

• 
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IF YOU HAVE NO SQUEEGEE, one can be 
made from a windshield wiper blade and a 
piece of hardwood %" by 2 ~{ " by 8". Saw 
a slot along the center of one edge of the 
wood just wide enough so the metal back 
of the blade can be forced in. Reduce the 
thickn ess of the wood to % 11 for about 114 11 

back from the slotted edge, and round the 
edges adjacent to the slot. Wet the wood, 
dry it with a flame, and sand off the rough
ness that results, repeating once or twice. 
This keeps water from making the wood 
r ough when it is in use. Cut the blade to 
pr oper length, fill the slot with waterproof 

e, and press in the blade.- W. E. B. 

DEVELOPING TANKS of the type shown 
oelow, which normally accommodate a dozen 
9ut films, can be used to develop twice that 
number at one time if two films, placed back 
~o back, are loaded in each of the grooved 
slides of the tank. In order to keep the films 
tlrom sticking together, place one of the 
black paper separators that come with the 
film between each pair, as indicated in the 
illustration.-LOUIS HOCHMAN. 

S · OULDER STRAP SLIDES such as are used 
on women's clothing permit quick adjust
m ent in the length of a light-meter neck 
nbbon, lessening the chances that it will be
cpme tangled. Sew two slides to the ribbon 

• 

CROPPING NEGATIVES too big to fit into 
the enlarger is facilitated by using a clear 
negative of the appropriate size as a guide. 
You can thus see exactly what the area 
includes, and so get the composition you 
want. The procedure works equally well 
for contact printing when you want to 
eliminate undesirable parts of a negative 
in these days of printing-paper shortages. 

FE~QOTVPE 
Pl. ATE 

PRINTS DRY QUICKLY if the ferrotype 
plate on which they have been squeegeed is 
placed upside down across two chairs, as 
above, in full sunlight near a window. The 
black back of the plate absorbs heat from 
the sun, and the prints dry within a few 
minutes. Spread a newspaper to catch the 
prints as they fall.-KEN MURRAY. 

in the same way they would be attached to 
garment straps. The ribbon then can be 
adjusted to allow the meter to hang normal
ly from the neck to the breast pocket. A 
quick shift allows full-length use.- L. J. S. 

" 
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Set up for pri nt ing either negatives or 
posit ives, th is p rojector-p rinter ena b les 
you t o co py other fi lm or t o make 
master negat ives for your files. The 
auxilia ry reel ca rries the unexposed 
fi lm. O nly a few minutes are . needed 
to refit the mach ine for projection. 

By Ervin Walters 

• 

IS THERE a picture in a friend's film 
library that you wish were yours? Would 

you like to have master negatives of your 
home movies from which to print sequences 
for exchange with other amateurs, for dis
tribution among friends and relatives, or 
as insurance against loss or damage to a 
prized reel ? • 

With a homemade accessory, you can 
convert your projector for printing copy 
negatives and positives and still have it 
available for giving shows to entertain your 
guests. The added expense for movies made 
this way is almost negligible-only the cost 
of the extra positive film, which is the 
kind used for preparing both the negative 
and positive strips, plus a few cents for 
developing chemicals. But as a result you 
will have both a positive film and a master 
negative from which you can make any 
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number of additional prints that you wish. 
A negative roll can be edited, spliced, 

titled, chemically bleached for fade-ins and 
fade-outs, and otherwise modified; then the 
print made from it will be all in one piece
with no splices to come apart. Special effects 
such as double exposures with a title super
imposed on a scene can be produced. When 
desired, the negative can be inserted in a 
miniature-film enlarger and the image of 
a frame can be transferred directly to en
larging paper, thus providing a paper print 
without an intermediate transparency. 

The exposure latitude of negative movie 
film is much greater than that of a film 
that is to be reversed and used as a positive. 
You can, for example, intensify or reduce 
the negative after its development or vary 
the light or exposure time during subse
quent printing. Since a negative strip will 
generally require shorter exposure than one 
to be reversed- as much as a whole stop 
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• 
n the lens-aperture scale- in some cases 
he negative-positive process will produce a 
sable picture when there is not enough 
ight for the same film to be developed and 
eversed. 

Reversal film produces fine-grain images ; 
ut if. you use the right developers and 
easonable care, equally fine grain can be 
btained with the negative-positive method. 

processing the negative strip, use a soft
orking, fine-grain developer of the type 

. dapted to the film. Eastman D-76, Ansco 
o. 12, Gaevert GD-163, and DuPont ND-2 
re among the suitable formulas. The posi
ive should be processed in a developer that 
ill give it sufficient snap. Follow the film 
anufacturer'~ recommendation, which will 
robably be something on the order of East
an D-16, Ansco No. 20, Gaevert GD-158, 

CDr DuPont PD-1. 
] There are three main steps in converting 
. projector for printing. You will need a 
ource of reduced illumination, an additional 
older for 50' or 100' of film, and a pressure 

~hoe for the ·film gate. The photos show 
1 ow a DeVry Model T 16-mm. projector 
· as converted. Another machine may re
I uire some changes in the method, but in 
o case should it be necessary to alter per
anently or to damage the urojector itself. 
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One way to arrange for reduced illumina
tion is to remove the regular projector 
lamp and the top or side of the lamp house, 
and to install a new top or some other 
socket fitting. This should cent~r a small 
lamp in line with the condensing lenses in the 
same relative position as the regular pro
jector lamp. Louvers and other openings 
must be screened so that no white light 
escapes from the lamp house. One photo 
shows a 7% -watt white opal-glass lamp in 
a candelabra socket supported by a lamp
house cap made from sheet metal. The wires 
run up through a hole in the cap, and rub
ber tape wrapped around them on both sides 
of the metal hold the socket rigid. If a 7%
watt lamp is not bright enough, especially 
in a projector with a fairly high minimum 
speed, use a 10 or 15-watt lamp. 

A flexible form of illumination can be 
provided with an autompbile-headlight bulb 
mounted in the projector lamp house and 
connected to a transformer that delivers 
around 6 volts. The transformer should be 
of ample wattage, say 75 to 150. If it is 
a tapped type with a control lever, it can 
be adjusted to various voltages for regulat
ing the brilliancy of the lamp. Otherwise a 
rheostat may be connected in series with one 
of the lamp leads. [Turn the page.] 

• 
• 

• 

Fitting the film gate with a pressure shoe, shown 
held in the hand in the photos above and below, 
assures good, even film contact and sharp images. 
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Auto bulbs are of clear glass, and a 
piece of opal glass will be needed 
between the lamp and the condenser 
lens of the projector to diffuse the 
light. Fine ground glass will serve 
if opal glass is not available. With 
such a diffuser, the lamp filament 
need not be accurately positioned with 
respect to the condenser. 

The negative film or the roll being 
copied is carried on the regular pro
jector reels and fed through in the 
usual way. A support for the reel 
carrying the film to be printed may be 
merely a wooden upright on a 14 11 or 
% 11 plywood base that can be slipped 
under one end of the projector and 
held by the weight of the machine. 
About 2 11 from the top, drive in a 5/ 16" 
metal or wood peg so that it will ex
tend outward l lh 11 or so and hold the 
reel in line with the projector gate. A 
washer between the reel and upright 
will reduce drag. 

One secret of obtaining sharp 
images is to use a pressure shoe on 
the film gate. Without such a device 
the film strips, being supported only 
at the edges and being free to move 
slightly forward and backward when 
opposite the light aperture, will not 
always remain in con~act over the 
entire frame. 

This small opal-glass lamp gives light for printing. 
The metal c:ap supports it in the projector lamp house. 

The shoe may be made of a thin strip of 
metal fitted over the aperture in the gate, 
as shown in the drawings. On most pro
jectors the gate is the part equipped with 
springs to hold the film in the plane of the 
projector-lens focus. A shoe must be de
signed to fit your particular projector, but 
at its upper end it can usually be provided 
with some sort of a hook that will engage 
the top end of .the gate.. It should also con
tain a lug projecting forward toward the 
projector-lens tube through the rectangular 
gate opening or aperture. On the shoe 
shown, the lug is L-shaped and fits rather 
loosely to keep the shoe from moving down
ward and to "limit side movement. 

Polish the film side of the shoe to absolute 
smoothness with fine abrasive cloth, buff it, 
and keep it always clean and polished. Re
flection from the polished surface seems to 
have no bad effect on image quality. 

Be careful not to design the shoe so it 
will be struck by the pull-down claws when 
the projector is running. The one shown 
does not extend quite to the slot through 
which the claw operates. For some pro
jectors, it might be desirable to extend the 
plate over the claw slots and to cut similar 
slots in it. 

If the shoe fails to provide good contact 
between film strips, a second pressure plate 
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of glass over the aperture hi the film
channel piece may help. The glass must, of 
course, have polished edges, and it must be· 
kept clean. It is best, however, to get along 
without the glass if possible. 

To use the projector for printing, thread 
the negative or the film being copied in the 
usual way with the emulsion side toward 
the lens tube, in which the lens may be left 
or removed as desired. Run 2" or 3" of the 
strip to be printed through the gate, emul
sion side toward the other strip, turn the 
shuttle-control knob until the claws extend 
all the way through their slots, and move 
the two strips until their perforations en
gage the claws; then, with the pressure shoe 
in position, close the gate. 

Set the projector rheostat for reduced 
• 

speed, and operate the print-film reel by 
hand to relieve tension and eliminate drag 
and slippage. A few tests· will enable you 
to adjust projector speed and light intensity 
for proper exposure. With practice you can 
make the settings after merely examining 
the negative or the film to be copied, and 
you can vary light or speed for different 
scenes as the films run through. 

Direct the printed end of the strip being 
processed into a cardboard box or a cloth 
bag having a hoop opening or onto a take-up 
reel. Plug minor light leaks with adhesive 
tape so no stray light will strike the film. 

POPULAR SCIENCE 
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ENJY, THE BASHFUL BEAR, is indeed a 
:ret.n· ing fellow. He doesn't like humans 

at him. When Henry Bugella, of 
"'" ' n .. ero, Ill., came along to snap his picture, 

hid his mug behind his paw. But over 
thE~re at the right is Benjy's portrait just the 
bl:LJ~e-a study in bashfulness that the con

utclr calls "Camera Shy." Or maybe we're 
'lvn~ontg . Maybe a fiea was troubling Benjy. 

maybe, catlike- if a polar bear can ever 
said to be catlike- Benjy was just wash

his face before posing. 

• 

0 TEETOTALER is this squirrel, 
hoto,~raphed having an exhila

IS V-MAIL REALLY NEW? Homing pigeons 
transported an early form in 1871 during the 
siege of Paris in the Franco-Prussian War. 
Below is a reproduction of one of five of these 
old films, each about %" x 1 % ", owned by the 
Eastman Kodak Company. By photographic 
reduction, the content of several newspapers 
was reproduced on materia l weighing less than 
one grain. Since this was before modern film 
was invented, collodion stripped from wet plates 
was used. Each pigeon could carry 20 of the 
films rolled inside a quill the size of a toothpick. 
At their destination, the films were placed in 
water to which a few drops of ammonia had 
been added. Unrolled and dried, they were pro
jected upon a screen and copied by clerks. 

nip of root beer-or at 
east lovingly licking the mouth 

the bottle some two-legged im-
ber so thoughtfully left behind 

a back-yard table. From the 
~u1..1.n.;:, of things, particularly those 

ws getting such a firm grasp on 
e neck of the bottle, it seems 

~ .Ln.ely to be a case of "bottoms 
" at any moment. Stanley Gold-

$roi of Pittsburgh, who took 
picture, says the squirrel's 
has no use at all for such a 

k and keeps steadfastly to a 
n c1rroal diet of acorns and nuts, as 

a dignified squirrel. 

AY_, 1945 

"\~hf ·lfl H:•lfM•I . - • • 

r.::ri ... -o\!t t P11ftfltliJIC", t t\ f•IIIIUt- l't Pn (MO ... \t\lff 

•'"· no11a ''"'~'~ '"•""'· - llu:.....,l~ . t .... ...,..,, , :r:. n• .. 
rirh.-r , l'•ri ~~t. P ' ttou" llftrr .. u .. mrut t\ H~111i11 . n• .. 
a,:f'lllf - llt' \"ftU, , l' ·'''·r~lot, l:t, f"hN\'hf' ·ml•h . 
t•ri• allnn• hi .. n . • ... , ,. ~-···~~··,.1 •hn-t•t..ur rt"r~ 
..... n .. l .r'Uf"ff1', '" ~t nih, tt h i,.n . llfl ' ..,.." ft \f'C" 
twmrhakt - llr ... ltt('til·n-"' 1 ~.· • ., • .....-H-r. ~. r i:. .. "'''\lt·. 
t•ri• "11nn• hi,.·t an.,..·h•ll' , t•tU~t blf"n, 1.-tt ,. .. 
~'"rtflm .. n t •rrht,..,., Olf' f'\'i l•'u.r mal,._m lout hir n 
f~~t. i t . - u.~ .. l·h·fi·\"'" · 1 \la ... ,.lut . n..- mnnftU~~t.r1 , ... 
M. rarill. 114,~ ... , tNn~auintu, ' " '"' \'ODt h i .. n -
Uu.,rll.- 1 

T•ttei•H . ••.r .. \lrr, ; tl.\c- - t':Atnirr, 41, '1•••1 
hnurt••n t u ul••n. b it•tl , rt"f'-rfnn• lflltrt'" . .. • ·' "'"' · 
1 n.,u .... li ... u tpuau• '~"..._._. m, f,,tt lu• ... 'trf'. t/ol,•.,rra· 

l•hil- . .... II fni• r u.t ..... n. I'!\IIA f' IUIII .. nl\fl~ na"'·~· . ,.j 
•l•n.l't"r h"f'·nt .. ,u,..c •• ·-. ·r~•ttriH. luul••n. t 1.at,•two. 
, , tllfl'rtin ·l••ir;.fl mari•. tN • ·•faut•. lt\otH .... u ,.._, 
11'"1 ' ' "'" t• .. ,. - t.a•,••·•· I 

l li n:\0, \1 ·Lo'..·. - thah·hattl. IR.. b•ti · 
jlfl••ll.... lltn:m , l•'" ''f"'li· h•l I \' a · 
1•1111, , _., hHUif' \' •"' ~·~~~::~~ 
th•n nr.,.. ""'"i" It'• ,.,.,.,, .. , mftrif' ,il•• 
- J uH .. l'rl•~t•rr_, .• :u. N lltf·n"'h 

• 

177 

Copynghted material 

• • 



' 

' 

By ELON JESSUP 

W ORRIED about excessive vibration in 
your boat? Maybe you have been all 

over the motor and are still unable to find 
the cause. Don't always blame the engine. 
Trace further back. Possibly you will find 
the seat of the trouble in the engine beds. 
Weak or inaccurate mounting often leads 
to serious engine ailments. There are some 
engine beds you can actually see rattle. 

Among common causes of vibration, m is
alignment of engine and propeller shaft, a 
bent or off-center coupling, a loose engine, 
and a sprung propeller shaft can with few 
exceptions be laid directly or indirectly to 
inadequate mounting. And this brings you 
to the foundation- the engine beds together 
with their supporting floors. 

When you consider the punishment the 
beds and supports take, there is no wonder 
that they need to be right. They absorb the 
propeller thrust and the forward movement 
of the boat, they must stand the tilting and 
twisting of the hull, and with every roll the 
engine strains to jump free. 

One lightly built 26' boat 
with a heavy engine vibrated 
intolerably for years. The 

• tn own 
certain of the type of engine you will use. 
But this is not possible if you convert a sail
boat to power or change engines. 

Build your beds strong. Except for this, 
few definite rules can be laid down to cover 
construction. Methods vary to suit both 
engine and boat. As for the wood, white 
pine is often specified, but the holding bolts 
will not work loose as quickly in oak. 
Neither the beds nor their supporting floors 
should be much less than 2" thick. For a 
heavy engine they ought to be 3" . 

The base of the beds consists of three or 
more athwartship floors 1' to 2' apart, ex
cept for some small self-contained engines 
which may require only two. Don't build 
beds too short; it invites vibration by con
centrating instead of distributi.ng the strain. 

Notches in the floors fit over the keelson, 
and each floor braces against the after edge 
of a frame to help hold against engine 
thrust. Bolt each floor to the hull with a 
drift rod right down through the keel. 
Countersink the hole in the keel, spread the 
rod over a heavy washer, and }:)lug the hole 
when finished. The bolt hole should be 
about 1/ 16" smaller than the rod, and the 
rod should be hammered in. For additional 
fastenings, drive in strong nails or screws 
through the outside of the planking. 

The two parallel beds straddle the floors 
lengthwise. Most of them slope, as shown 
in Fig. 1, and so does the engine, the slope 
corresponding to the shaft angle. In some 
cases, the beds are made horizontal for the 
engine to sit level, but this requires a special 
universal joint to compensate for the tilt in 
the shaft line. 

owner tried about everything 
to cure it, including strips of 
rubber on the beds. Finally, 
in desperation, he ripped out 
the old beds and started 
fresh, installing considerably 
longer and stronger beds in 
their place. This did the 
trick. 

FRAMES 

During construction of the 
boat, before the planking 
goes on, is the best time to 
install the supporting floors 
for the engine beds, although 
the beds themselves should 
naturally wait until you are 

178 

. 
ENGINE 

!.TRINGER 

KEELSON 

FLOOR 
TIMBERS 

CD 
EXCEPTIONALLY 

STRONG ENGINE-BED 
CONSTQUCTION 

Copynghled matenal 



Oll'l ott.t 
Notch the ftoors for a tight fit with the 

or, better still, halve the notches by 
+£VI.\;~.u.u~; both the floors and the beds. Drift 

are then hammered down through 
,v~ot=::~ in the beds and ftoors. 
The stringers shown in Fig. 1 give addi

strength. This is particularly im
'ort:an in a fiat-bottom boat where string

"' ... "' will compensate for lack of floor depth. 
they can run the full length of the boat 

~.~,.~.,,vu'"' being in the way, so much the bet
ter. Notch them into the ft?ors along with 

beds, bolt the beds and stringers to
getn4er, and sink drift rods as for the beds. 

When you change engines some altera
pon is necessary unless they are the same 

• •• 

n tne 
power, weight, and make. The photos illus
trate some of these steps. Ascertain from 
the propeller shaft, if it is in place, or from 
a chalk line run through the shaft hole, 
where the center line of your engine will 
run. Whenever you have a choice, possibly 
with the use of a universal joint, keep the 
center line low. It makes the engine ride 
better and more securely. 

In the boat shown, the new engine was 
longer and heavier than the old and had an 
underslung, rounded base while the old en
gine had a ftat base. The old engine beds 
were supported by two ftoors, and an addi
tional one had to be built in, as in Figs. 2 
and 3 where one man is shown holding it 

·'"' 
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down and another fastening it through the 
~ planking. As shown in Figs. 4 and 5, the 
two old floors were partially cut away to 
take the underslung base; then (Figs. 6 and 
7) they and the new one were notched for 
the beds. Figure 7 shows one bed in place 
and notches being cut for the second. Drift
rod holes are being drilled in Fig. 8, and a 
rod is being driven down in Fig. 9. 

Figures 5 to 9 also show the chalk line 
indicating the center line of the engine. The 
propeller shaft was installed after the beds 
were built, and the engine was finally 
hoisted aboard, as in Fig. 10. 

Before actually building the beds, you 
will, of course, either have measured your 
engine or have learned its shape and dimen
sions from the manufacturer. Figure 11 
shows the measurements you will require 
for the average engine. You should also 
know the maximum operating angle of the 
shaft line. 

It is a good idea to drop the beds about 
:14 " lower than the specifications call for in 
order to have working leeway. You can 
later raise the engine above its beds with 
thin metal shims if this is necessary. 

Absolute accuracy is needed, however, 
after the engine has been lowered onto the 
beds. Before boring for the hold-down bolts, 

t 
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line the engine up carefully with the pro
peller shaft. This alignment must be true 
both vertically and horizontally. Bring the 
two flanges of the coupling together, but 
leave out their connecting bolts, and give 
the shaft end one complete turn by hand, 
allowing the opposing flange on the engine 
side to remain still. Gaps as the shaft re
volves show misalignment. Another test is 
to insert four slips of paper between the 
flanges at equal spacing around the coup
ling. If they can be pulled out with the 
same force while you press the flanges to
gether by hand, you have correct alignment. 

To correct faulty alignment, tap in wood
en wedges about 6 '' long and tapered down 
from lh'" thickness. Replace them with thin 
metal shims when you have the engine at 
the correct height. After that, drill for 
through bolts or lag screws. 

Check the alignment again after the boat 
has shaken down in the water for two or 
three days; then check again a week or two 
later. These checks can be made by remov
ing the bolts from the coupling flanges and 
proceeding as you did on first installing the 
engine. If there is any misalignment, loosen 
the hold-down bolts, tap in w.edges, and fill 
in with metal shims. It is a good idea tore
peat the tests occasionally . 

• 
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SKIN-DEEP BEAUTY MAY MAKE 

OR MAR YOUR METAL PROJECTS 

By Walter E. Burton 

..,.HERE is one unerring way to dis
tinguish the work of a real metal crafts
man from that of a tinker. Take a look 

at the finish of any piece near at hand and 
you can tell immediately whether the maker 
was artisan or artless. More potentially 
excellent products of home workshops and 
even well-equipped factories have been rend
ered mediocre by po9r finishing than by 
almost any other shortcoming. If you can 
afford the time and effort to make a thing, 
you'll probably find it satisfying to expend a 
little extra on that last finishing touch. 

Probably the most common finish for 
metal is a smooth surface. This is usually 

Draw-filing is often the 
first step in producing 
a smooth finish. Here 
an ordinary mill file is 
used to smooth a steel 
tube. The work is held 
tightly in a bench vise. 

Further smoothing may 
be done, as shown at 
the far right, with an 
abrasive stone. Oil is 
the cutting lubricant. 
Use moderate pressure. 

MAY, 1945 
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Phonograph records on display? This is just one 
of the many art finishes possible on metalwork. 
Abrasive spot-polishing on a drill press does it. 

obtained with such tools and materials as 
files, steel wool, wire brushes, buffing 
wheels and compounds, and abrasive stones, 
papers, cloths, and powders. 

Fili.ng is often the first step in finishing
and it may be the only operation required. 
Polishing is the process of producing a 
smoother surface on metal than is possible 
by machining or filing, while buffing is the 
further step of working up a high sheen or 
gloss. Brushes are useful for the craftsman 
who makes bowls, platters, and the like of 
silver, copper, pewter, and other ornamental 
metals. · 

Then there are special finishes, such as 
the fancy surfaces on the ways of machine 
tools and the whirly designs that used to be 
standard embellishments inside the cases 
and on the works of fine watches. The 

• 
former is a method of hand-scraping, the 
action of the tool producing a pleasing 
pattern that has come to be associated with 
good machine work. Spotting, frosting, en-

-
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Buffing is a process of putting a high gloss on a metal 
surface. At the left, on aluminum part is being buffed on 
a cloth wheel charged with a buffing compound. Wheels of 
this kind can be prepared with glue sizing and abrasives. 

Wire brushes both of the hand and power-driven type are 
useful in cleaning and polishing operations. In the photo 
below, a wheel-type brush is being mounted on a motor 
shaft. Soft-bristled brushes are also used with abrasives. 

gine polishing, or whatever you want 
to call the whirls, can be done on 
your dr ill press. 

Blu ing and similar finishes on gun 
barrels a nd other steel articles can 
be applied chemically or, in the case 
of small pieces, with heat. It pre
serves the well-groomed appearance 
even against wear and exposure. 
Peening is a hammered effect done 
with a ball-peen hammer. Punch
like chasing tools, normally stocked 
in almost endless design by crafts
men's supply houses, open a whole 
field of interesting surface designs on metals. 

In selecting files, you have an almost unlimited 
range of sizes, . shapes, and tooth forms. For 
rough filing, the teeth may be as coarse as 20 
per inch; for finish filing, the number may run 
beyond 100. Both single and double-cut file~ are 
commonly used. Many craftsmen prefer to rub 
a new file a few times over a block of cast iron 
to remove burrs. 

• 

Draw-filing is one of the least difficult ways of 
producing true, even edges and faces or rounded 
surfaces. The work should be clamped firmly in 
a vise. Then a flat mill file is held in both hands 
as on page 181 and drawn back and forth in a 
direction at right angles to its own length. 

Special lathe files have teeth cut at a steeper 
angle than those on hand files. Swiss files in 
various shapes are suitable for some lathe work, 
and there are special files for brass, lead, babbitt, 

Compare this spotting with that shown on the preceding 
page. The spots overlap here only in rows. Intricate 
designs are possible with measured or freehand spacing. 

Applying a simulated engine-turned finish is 
done on the d ri ll press with a short length 
of dowel having a felt washer on one end. 
The washer is charged with abrasive powder, 
or a disk of abrasive cloth is glued to ·it. 
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and aluminum; but for a smooth finish, such 
as the surface of a shaft that will rotate in 
a bearing, a mill-cut file will do excellently. 
Hold it firmly at an angle of 90 deg. or 
slightly · less to the axis of the work, and 
with the handle end slightly lower than the 
tip. Move it forward, not too fast and with 
not too heavy a pressure, in a direction at 
right angles to the work, which should re
volve at a speed that is not too fast for 
the file to bite readily. 

You should take care to keep grease and 
moisture from your hands off the parts 
being worked, or the file may slip without 
cutting. The file should also be cleaned 
frequently with a card, which is a stub
bristled brush, in order to prevent scoring 
f rom metal particles. It is well to remem
ber that filing creates heat that expands 
the work. To prevent binding between the 
lathe centers, keep them free and well 
lubricated. 

Steel wool is sometimes employed for 
producing a polished finish on soft metals 
like aluminum. Wire-bristled brushes, hand 
operated or power driven, are also often 
used for developing a finish on metal. But 
the most common polishing agents are the 
numerous abrasive grains and powders
such materials as aluminum oxide, silicon 
carbide, garnet, diamond, emery, tripoli, 
r ouge, crocus, pumice, and rottenstone. 
These abrasives are usually combined with 
oil or some other carrier medium or are 
cemented on paper or cloth. The nature of 
the finish is dependent on the type and grade 
of abrasive and also on the type of carrier 
used. 

Toolmarks, including those from machin
ing in a lathe, may be removed with No. 60 
emery cloth. The number of an abrasive 
grain refers to the number of threads or 

Hand-scraped surfaces are a hallmark of fine work 
o n the ways of machine tools. Here a cross-slide 
block of a lathe is being scraped in an irregular 

tte rn after having been polished. The scraping 
nn1'h levels the surface and supplies the finish. 

wires per lineal inch in the finest screen 
through which the grains can be sifted. Any
thing finer than No. 220 is called a powder. 

Abrasive cloth used for polishing a metal 
surface may be lubricated with sulphurized 
cutting oil or lard oil. After the surface has 
been worked with the No. 60 abrasive until 
no toolmarks are visible, a finer grain, say 
No. 90 or No. 100, will work out scratches 
left by the No. 60 grit, and a still finer size, 
about No. 120, will polish the piece further. 
The whole art of polishing and buffing is 
illustrated by these steps. One abrasive re
moves marks left by a coarser one. 

Final polishing may be done with cloth 
or paper having an extremely fine abrasive 
coating, such as crocus cloth. Powdered 
abrasives mixed with oil or wax are also 
commonly used. The smoothness required 
will determine just where you stop. For a 
shop tool, polishing with No. 80 or No. 100 
abrasive cloth may be sufficient; for such 
articles as a silver brooch, buffing with 
rouge is good. In buffing, as in polishing, 
there is a choice of grit sizes. 

For machine polishing, a stiff cloth buffing 
wheel, composed of disks of muslin or 
similar material, may be prepared by sizing 
it with a coating of thin, hot hide glue on 
the periphery and then rolling it in powdered 
abrasive of about No. 150 grit. Thicker 
glue is next applied, and the wheel is finally 
rolled in grains of the size to be used. When 
the glue dries, the wheel may be operated at 
speeds up to 7,500 surface feet per minute. 

You can also charge a hard or soft buffing 
wheel with a stick of buffing compound 
held against it as it revolves. Tripoli com
position is a good charge for buffing copper, 
silver, gold, aluminum, brass, or platinum 
after a first buff with emery paste. Rouge 
paste or stick is a final buff for gold, brass, 

Steel parts that are subjected to great wear and 
to exposure are often blued to resist marring of 
the appearance. Small articles may be blued with 
heat, as in the electric furnace shown below. The 
color change takes place at a certain temperature. 
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Peening gives pieces an antique hammered effect. 
An ordinary hinge like the one shown above can be 
hammered to look as if it had been made by hand. 
Practice is required to get an even pattern. 

Interesting textures may be worked up on plaques 
and other metal pieces with a nail set hammered 
on the surface, as at right, like a chasing tool. 
Special shapes can be ground on punch ends. 

and silver. Crocus composition is used on 
many metals as a preliminary buff and is 
fast-cutting. 

If you have a number of cloth wheels, 
you might start a job with one charged with 
emery paste or crocus, next use a wheel 
charged with rouge, and work up a final 
sheen with one not charged at all. The 
work should be cleaned thoroughly be
tween wheels to keep coarser compounds 
from contaminating finer. It is a good idea 
to ·wear goggles or a mask to protect your 
eyes. 

Soft-bristled hand brushes may be charged 
with abrasive grains and swabbed over 
such metals as silver, copper, and pewter 
for a distinctive polish. Power brushes may 
be used in a similar way, but the abrasive 
should be mixed with a carrier. Much work 
can be done with wheel-type power-driven 
wire brushes. Steel-wire hand brushes are 
useful for removing rust, cleaning surfaces 
in general, and producing a satin finish as 
well. Crimped steel brushes will work up 
the semidull finish resembling fine satin 
that is so attractive on silver, pewter, and 
aluminum, while for a satin finish on gold, 
brass, and copper, a crimped brass brush 
is satisfactory. 

The war has spurred polishing activity in 
toolmaking. Dimple punches and dies for 
forming rivet holes in airplane skin must 
h~ve polished surfaces free of toolmarks. 
A typical method is to machine the tool 
smooth in a lathe and perhaps touch it up 
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with a Swiss file. It is then transferred to a 
polishing lathe, where the toolmarks are 
removed with fine abrasive cloth, or the 
surface may be smoothed on a suitable 
grinder. Next, a very fine abrasive cloth 
works out the scratches, and the tool is 
fi.nally polished with a pointed wooden stick 
dipped in a mixture of oil and some very 
fine abrasive powder such as FFF aluminum 
oxide. 

Hand-scraping of the surfaces of machine 
tools produces pleasing patterns that are 
often purely decorative. One of the photos 
shows the treatment of a cross-slide block 
on a lathe. After the block was squared on 
a surface grinder, a pinch of No. 120 
aluminum oxide grit was placed on each 
surface and a few drops of oil added. A 
steel block was used as a rubbing tool to 
work up a finely ground surface. The final 
scraped design was produced with a wide 
chisel having a slightly curved edge, the 
marks being scored in various directions. 

Spotting may be done on a drill press 
with a 3" length of maple dowel on the end 
of which is glued a thin felt disk. The 
diameter of the dowel should, of course, fit 
the drill-press chuck. A disk of fine-grit 
abrasive cloth may be glued to the fel~ 

disk, or the felt may be charged with a 
mixture of some fine abrasive and oil. The 
drill press is run at moderate speed to put 
the spot designs on the previously polished 
surface. Many designs are possible. Two 
are shown in the photos, one with all spots 
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overlapping, and the other with overlapping 
rows. The centers may be measured and 
marked on the surface, or you may do the 
work freehand. 

Chemical bluing of firearms and other 
steel articles that must withstand wear and 
exposure is actually an oxidation or rusting 
process. Bluing chemicals and kits can be 
purchased from dealers in firearm supplies. 
A quick way of bluing small steel articles 
is by heating in an electric furnace or with 
a torch or other nonluminous flame. Besides 
blue, you can produce such colors as bronze, 
straw, and purple. You merely heat the 
article slowly and uniformly until the de
sired color appears, and then remove it 
instantly and cool it in water or let it cool 
in air. When a furnace is used, a good 
bluing temperature is 660 deg. F. 

Silver, copper, wrought iron, or gold is 
peened by hammering with a ball-peen 

hammered like punches to form the mark
ings. Much the same effect can be obtained 
with a nail set, one or more being used to 
produce an interesting texture. 

Many craftsmen seem to be at their worst 
in finishing metal with lacquer and enamel. 
So many things can be done poorly, such as 
having the finish too thick, brushes dirty, 
and the room too cold or dusty. Trans
parent lacquers are used on silver, copper, 
and brass to prevent gradual darkening in 
the atmosphere. Ordinary brushing or 
linoleum lacquer will serve, although for 
maximum permanence a lacquer that can be 
hardened by baking is better. A spray gun 
makes the smoothest finish, and bake-on 
enamel- which comes in various colors
can be used in such a gun. The baking is 
done in an oven at the enamel maker's 
recommended temperature. 

Some baking enamels produce attractive 
wrinkled surfaces that may be 

Here ore three surface effects produced on cost iron by use 
of different methods. {I) Buffed metal after polishing with 
abrasive cloth; {2) draw-filed; and {3) peened with a hammer. 

used on metals that aren't es
pecially smooth, such as castings 
that have not been machined. 
Automobile lacquers are useful 
with spraying equipment. They 
should be rubbed to a luster with 
lacquer-rubbing compound. Syn
thetic enamels are applied with 
a spray gun and require no rub
bing. Undercoaters, primers, and 
thinners should be used with 
lacquers and enamels. 

• 

hammer or one having a specially shaped 
head. Ordinary hinges can be peened ·to 
look like a handsome handmade or antique 
pair. After peening they are heated red
hot, and will be on the dark side when cool. 
Abrasive cloth high-lights the peened de
sign, and floor wax may be used to pre
serve the contrast produced. 

This method can be followed for copper, 
silver, and other art metals. A silver brooch, 
for example, may be hammered, heated to 
darken the metal, and then high-lighted 
with abrasive cloth or a wire brush. Dark 
antique colorings may also be produced on 
silver by immersing a well-cleaned piece in 
a pint of near-boiJing water containing 100 
grains ammonium carbonate and 50 grains 
liver of sulphur. Clear lacquer will preserve 
the contrast after high-lighting. 

Chasing tools, which come in various de
signs, are placed on the metal surface and 
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There are dozens of other 
finishing materials, and the war 
is causing the development of 
still more. The chief prerequisite 
to a good enamel or lacquer job, 
however, is to have the surface 
of the work absolutely free of 
rust, grease, oil, and moisture . 

. 
These additional finishes illustrate further the varied 
possibilities of treatment of cast iron. { 4) Random 
hand·scraped design made on a polished sur
face and ( 5) texture produced with a nail set. 
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EFFICIENT COOLING of work and 
tool is possible with this flexible 
nozzle, which was taken from the 
spout of an oil can. Designed for 
use on a lathe or other machine 
tool, it will not break under repeat
ed adjustment, as will t he lengths 
of semirigid copper tubing cus
tomarily used. It can easily be bent 
t.o direct the stream and yet is stiff 
enough to stay in place despite vi
brations. The spout shown above is 
silver-brazed to a copper tube lead
ing to the reservoir.- W. E. B. 

• 
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YOUR DRILLS STAND UP like soldiers to be counted 
when kept in a trick device like that shown below. 
One big drawback of tool drawers can be overcome 
by means of such a rising drill holder. Lying fiat 
inside a drawer as shallow as 1" in depth, it rises to 
a 45-deg. angle as the drawer is opened, making it 
possible for you to select the proper size of drill from 
its plainly visible markings. A 1" by 4" strip of 
springy metal gives the jack-in-the-box effect that 
puts the most commonly used drills within easy sight 
and reach. Since a snug fit will keep the drills from 
falling out, make each hole in the holder with the 
drill that will be stored in it.- C. T . 

PAP.ER 
STRIP 
SHOWING 
DRILL 
$1ZES 

• 

'ORA WE~ 

RUB BLOCK 
3;8 x t"x 4' 

• 
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SPQING STOCK 

LIKE PEAS IN A POD, blades of thickness gauges 
are sometimes just as hard to distinguish in cramped 
or dark pla ces. Filed notches, such as those shown 
at left, eliminate fumbling and remain clear long 
after the original stampings have worn off. To avoid 
burrs that would change thickness, clamp each blade 
between two sheets of heavier metal before you file 
the index notches.-RON ALD EYRICH. 

SCREW THREADS can be checked with sufficient 
accuracy and uniformity for most practical uses 
by means of piano wire, but the problem of keeping 
the musical strands assorted sometimes strikes a 
discordant note. Mechanics find some sort of kit 
is necessary for carrying the most frequently used 
sizes. The one shown at the right answers the 
purpose better than most. Made of suede or other 
soft leather, the smooth outer surface readily takes 
India-ink markings, while the rough inner side can 
absorb a small quantity of oil to prevent rusting 
of the wires. Cutting these wires to different lengths 
will enable you to sort and distinguish those of 
similar size quickly. Cards containing the formulas 
and tables used with thread pitch diameters are 
inserted in the large facing pocket, which will 
keep them ready at hand. The cards will also serve 
to stiffen the kit. 
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Cellar-Wall Greenhouse 
Yields Flowers All Year 

IN THE spring a gardener's fancy 
turns to thoughts of growing flowers. 
To turn these fancies into facts as 
early as possible, the usual pro
cedure is to purchase partially grown 
seedlings, but you can add to your 
horticultural enjoyment by building 
an inexpensive greenhouse similar 
to the one shown at the right. Be
sides the pleasure of raising your 

·own seedlings, another advantage to 
having a greenhouse is the possibility 
of raising hardy blooms throughout 
the year. 

Built against a cellar wall and win
dow, the greenhouse has a founda
tion that must be carefully dug to 
guard against a cave-in. A cinder 
and gravel floor will protect the ex
posed house foundation from seep
age. Concrete blocks are probably 
the most serviceable foundation ma
terial, but brick, cement, or cinder 
blocks will do nearly as well and at 
smaller cost. Fasten the sill to the founda
tion with anchor bolts and position the sash 
bars upon it ; then secure the glass panes to 
the sash bars, preferably from inside, by 
means of glazier's points and plastic Gement 

DROPS OF SOLDER 
ON MI:SH TACK 

• 

.f 

-this combination stands up well under 
changes in temperature. A sash door, hinged 
to the roof, is a convenient ventilator. It 
should overlap enough to drain off rainfall 
whether open or closed.-W. F. 

Solder Reinforcements Prevent 
Tearing of Screen by Tacks 

OXCE started, small rents in copper or 
galvanized screening have a way of spread
ing out- especially when the mesh is 
stretched tightly over a frame. The parts of 
a screen that are most likely to start to 
tear are those that lie just u:r~der the tacks. 
To prevent this, melt a drop of solder at 
each point to be tacked.- JOHN KRILL. 

Now Just How Long Did You Say That Fish Was? 
WHETHER the question is asked by a fish warden 

or by an adherent of a tall-tale society, fish stories 
have a way of sounding less fishy if means for ascer
taining the unvarnished truth are inked 
and varnished right on the handle of your 
rod. Then you can at least know the 
truth yourself.- B. MATZEN. 

' 
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Freed om from mosquitoes and 
other insect pests co n be yours in 
your g a rden on summer evenings 
with a high-voltage insect killer 
like the o ne shown here. Hu ng high 
o n a pole or in a t ree, it will also 
lig ht suppers served on a terrace 
o r cooked at on outdoor fireplace. 

I 

t 
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PERHAPS insect pests make life un
bea rable on your terrace or in 

your g arden on warm summer eve
nings. Here is an insect killer, dead
ly in every sense of the word, that 
will both lure them and execute them. 
It is a high-tension device, and an 
insect need only pass between its elec
tr odes- not touch them- to cause a 

spark to jump across for the 
coup de grace. For the pro
tection of both persons and 
animals, be sure · to hang the 
killer on a tall pole or in a tree 
well out of reach. 

To obtain sufficient voltage 
to arc over on luckless insects, 
you will need a high-voltage 
transformer. About the best 
for the purpose is a 10-milli
amp. neon-sign transformer 
that steps up 110 volts to 6,000 
volts. Neon-sign repair shops 
often carry serviceable used 
transformers since these items 
are frequently turned in for 
new ones. Get an open-type 
transformer, if possible, in 
preference to the kind that is 

• 
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sealed in the casing with a compound. 
The top and bottom of the insect killer 

are varnished wood disks joined by three 
101.2" dowels. They serve as insulated 
plates to which the electrodes are attached. 
Make them of soft wood that is thoroughly 
dry, or dry them yourself by leaving them 
for several days in a mildly heated place 
before applying the varnish. If they contain 
any moisture there may be sparking across 
the moist places. For this same reason, the 
device should not be left hanging in a rain. 

1 Cut the electrodes from scrap copper, 
zinc, aluminum, or any metal that will not 
rust, making them long enough to be bent 
over at one end, as shown in the drawing. 
Space the electrodes not quite all the way 
around the disks about 7/ 16" apart, with 
the bent ends alternating at top a:r;1d bottom, 
and brad t hem to the edges. It is important 
that the spacing be equal, for the current 
will jump any gap that is appreciably nar
rower than the others. The open section 
between the first and last electrodes is 
left for a cleanout door. 

Wiring of the electrodes is tricky but not 
difficult. Every other electrode is connected 
at the top with 22-gauge bare copper wire 
wound around a brad driven into the bent-
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/JACK MELLINGER 

over section and looped to prevent sparking 
at the in-between electrodes. Then the alter
nate electrodes are similarly connected 
beneath the bottom disk. 

The door is cut from sheet metal 3lld 
supported between two posts about the 
same width as the electrodes but long 
enough to be bent over at both ends for ad
ditional strength. Small hinges are soldered 
to the door and one post, while a small 
screw is soldered to the other post and a 
hole is cut in the door to take it. A thumb
screw then serves to latch the door. 

Install a standard porcelain socket on the 
bottom disk and suspend the transformer 
under it inside the transformer housing. 
This housing should not fit so snugly that 
heat cannot escape. If your transformer 
was purchased unhoused, a satisfactory 
housing can be made from a large tin can. 

A long piece of rubber-covered cord plugs 
the device into a house outlet. It is con
nected to the transformer primary and the 
lamp socket, as shown in the diagram, while 
the leads of the transformer secondary con
nect with the electrodes. Protect the top of 
the device with a sheet-metal canopy, paint 
the canopy and transformer housing, and 
be ready to enjoy life in the open. 
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lighting elde~:s o~:k 
Bailie-Line i~:acles 

By TOM MAHONEY 

HAIL of bullets from Japanese snipers 
stopped American forces advancing 
through the dense jungle on New 

Georgia- but not for long. Ever-resource
ful Army engineers immediately cut steel 
plates from Navy pontons used in land
ing on the island and welded them as 
armor plate to bulldozers. With these as 
"points," infantry columns pushed ahead 
to capture Munda air field. And so well did· 
the improvised armor protect the soldier 
drivers that welded steel cabs are now 
standard equipment for bulldozers in the 
fighting areas. 

This is just one example of how the 
Aladdin-like power of welding to fuse pieces 
of metal, swiftly and strongly, is helping 
fight the war on the actual battle front as 

Repairs Made on Battlefields 
with Rugged Welder Jeeps 
THAT ever-versatile jeep has been pressed 

into one more service. Now the the U . S. 
Army's car of all purposes has been equipped 
with a General Electric arc welder so that 
repairs to damaged tanks and other front
line war equipment can be made under fire 
right on the spot. Thus tanks, guns, and 
other weapons are often put back into the 
fight within minutes after receiving a hit. 

The jeep with welding equipment replaces 
heavier units that have required the use of a 
5-ton truck and a 1 1/z -ton trailer. Being 
extremely light and maneuverable, welder 
jeeps can negotiate rough and even muddy 
ground where larger ~d heavier trucks 
would find the going much too difficult. 

The welding unit is installed in the jeep 
in place of the right front seat and still 
leaves room for the crew of three men. It 
includes a generator capable of providing 
40 to 250-amp. current, sufficient for han
dling electrodes up to 1,4," in diameter . . 
Power is supplied by the jeep engine itself, 
which is engaged with the generator belt 
by a hand-operated clutch. A governor 
keeps the engine speed constant during 
welding. The highly mobile welding shop is 
thus ready for work the moment the jeep is 
brought to a halt at the scene. 
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well as in factories and shipyards. Thou
sands of service men have been taught 
welding. Army and Navy construction bat
talions boast welding outfits. Every Navy 
ship as big as a destroyer has welding equip
ment for the repair of battle damage. There 
are even welding machines in some air
planes and jeeps. 

The three major techniques- gas, electric
arc, and resistance welding-are all used 
overseas by Lieut. Gen. Brehon Somervell's 
Army Service Forces. The spot and seam
welding forms of resistance welding (so
called because resistance to electricity 
supplies the plasticizing heat) have saved 
tremendous quantities of ship cargo space. 
Twenty droppable airplane gasoline tanks, 
for example, are shipped in halves in the 

\!o . '4 

Above, gas welding equipment in a special rack on 
a jeep. Below, the versatile electric welder jeep. 
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Drawing courtesy General Electric Co. 

Repair crews working under fire must be ready to drop their welding electrodes and grab their Garands. 

space required for one completed container. 
At advance bases, the halves are seam
welded together. Metal for making the 
Army's famous 5-gal. ~<blitz" cans goes 
abroad in sheets, and these cans are like
wise seam-welded at,plants in Hawaii, India, 
Egypt, Iran, England, and elsewhere. These 
expendable containers are used by the thou
sands for gasoline, oil, water, and food. 

But it is in the field of gas and electric-arc 
welding and gas cutting that Uncle Sam's 
fighting welders perform their boldest feats 
and have their most spectacular adventures. 
The gas torch, which sometimes burns at 
6,300 deg. F., is hot enough to cut through 
metals even under water. Divers use a torch 
to which has been added a metal "skirt" 
under which compressed air is released to 
form a bubble that protects the burning 
oxygen and acetylene from the water. An 
employee of the Navy's Bureau of Ships has 
devised for divers a new pickaback gas out-
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fit weighing only 57 lb. New electric-arc 
electrodes with an air passage inside are 
also used to cut up wrecks under water. 

While fires were still burning at Pearl 
Harbor, gas torches cut through twisted 
steel hulls to save several men trapped in 
sunken ships. For the subsequent miracu
lous salvage job, seven hundred additional 
welders and all cutting and welding equip
ment available on the West Coast were 
rushed to the scene by ship and plane. Many 
other harbors have since been cleared in 
the same manner, and in Europe gas torches 
have even been used to cut up metal pill
boxes in the Siegfried Line. To meet avia
tion and medical as well as welding and 
cutting-gas needs, the Army engineers 
operate newly designed semiportable oxygen 
and acetylene generating plants in trailers · 
behind the front. These make it unnecessary 
to ship heavy cylinders long distances. 

Welding bas had a large role in the 
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At Milne Bay, New Guinea, Army engineers weld together sec;tions of a landing craft shipped knocked 
down to conserve space. Such craft as this are used to invade Jap-held islands. The strange vehicle shown 
below was welded together from locomotive and truck parts and served as a switch engine in North Africa. 

advance across the Pacific. A Special Am
phibian Engineer Brigade established land
ing-craft assembly plants on New Guinea. 
At these, steel-plate sections were arc
welded into invasion fleets that have since 
taken island after island. F our welders re
ceived Bronze Stars for heroic repair work 
on Kwajalein in 1944. Said the citation for 
Technician Michael Nicholson: "As chief 
welder in an engineer aviation battalion 
during the construction of the air field, 
Technician Nicholson kept engineer ma
chinery and vehicles in operation 24 hours 
a day, although spare parts were seldom 
available. Working night and day, he 
created replacements from salvaged Japa
nese materials to repair and rebuild broken 
and worn assemblies." 

Army engineers also displayed their in
genuity on New Caledonia early in the war. 
To enlarge the commercial oxygen-generat-
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ing plant on the island, they cut steel from 
abandoned ships, discarded ore cars, and 
salvage vehicles. A compressor was adapted 
from one formerly used in making rum. 

For transportation by air in the China
Burma-India theater, truck bodies and simi
lar large items have been cut in two with 
gas torches and then welded together after 
being flown over "the Hump" or to one 
of the air fields along the Ledo-Burma Road. 
Heavy construction equipment was moved 
this way from Assam for enlargement of 
the airport at Myitkyina. At this same 
place, Major Ira D. Keirn, from the Penn
sylvania Railroad shops at Altoona, and 
Capt. Cecil R. Kirkwood, of Indianapolis, 
formerly boiler eupervisor of the Ohio Di
vision of the New York Central, directed 
welders in a remarkable repair job on the 
shattered Burma railroad. They worked 
minor miracles with broken rolling stock, 
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Army ordnance men, above, weld the broken axle of 
a t ruck. Patrols with portable equipment roved the 
emba rkation roads in England for such emergencies. 

Below, sections of the pipe-line system laid by 
Ar"1y engineers to carry water and gasoline across 
France are welded together with portable outfits. 

t.nack, and bridges. On one occasion they 
u . ed arc welding to plug 699 bullet holes in 
a vital water tank. 

A large part of the repair work on bull
dozers, trucks, and shovels used to push 
t he Ledo Road through the jungle was done 
wfth welding by a unit of Heavy Shop En
g~neers recruited from shopmen of the 
C?-terpillar Tractor Company. They were 
led by Capt. Jean \Valker and First Lieut. 
Edwin J. Andell and called their rain
soaked camp "Little Peoria" in honor of 
their home city in Illinois. Though replace
ment parts were usually 15,000 miles away, 
this outfit kept road scrapers, pile drivers, 
tractors, and power shovels in service. 

[Gasoline and water pipe lines, kept in 
r epair by welding and largely fabricated by 
Wf lding, helped United Nations armies ad
vance in Burma, Africa, Italy, and France. 
T*ese are usually 4" or 8" in diameter and 
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In the Solomons armor plate welded over bulldozer 
cabs protected the drivers as repairs and jungle 
clearing kept pace with the advance of the troops. 

This remarkable photo by T/5 George W. Herold, of 
the Army Signal Corps, shows a fighting engineer 
cutting away the door of a Siegfried line pillbox. 

are operated by Engineer Petroleum Distri
bution Units. The battlefield welding of 
damaged tanks has become routine. For 
use where larger vehicles cannot go, so:ne 
jeeps now have a small engine-driven weld
ing outfit mounted in the seat alongside t~e 
driver. In Italy, members of the 36th En
gineer Combat Regiment welded railroad 
wheels to some 2 %-ton cargo trucks and 
used them as locomotives to pull the final 
supply trains along a captured stretch of 
railroad between Salerno and Naples. In 
Belg~um, 60 bridges and two sets of locks 
wrecked along the Albert Canal were cut 
up and rebuilt by welding. 

President Roosevelt has been the most 
famous beneficiary of Army welding. On 
short notice, ordnance men at Cairo with 
a Lincoln welder whipped together steel 
plates to convert an ordinary automobile into 
a bulletproof armored car for his use. 

193 

Copyngllted matenal 

- - -----· 



'-

ONE OF life's less joyous moments comes 
when you badly need your flashlight, 

ancr find that its light is as feeble as a sick 
glowworm. Worth remembering, particu
larly in times when new cells aren't easy to 
find, is the fact that weak cells can often be 
given a longer lease on life by charging. 
Don't expect this to work on dead cells, 
though; those with bulging or pitted cases 
are past hope. 

A setup for r echarging flashlight cells is 
shown at the lower left. It consists of a 
wooden base and two spring contacts fash
ioned from brass or phosphor bronze. Two 
cells are placed together, just as they go 
into a flashhght case, and snapped in place 
between the two clips. One clip will then 
touch the bottom, or negative side, of one 
of the cells, and the other the center button, 
or positive side, of the other cell. 

Wire the cells to a 6-volt storage battery, 
as shown. When they become warm beca use 
of the passage of current through them, 
which will take from two to five minutes, 
break the connection and allow them to 
cool. Repeat this procedure two or three 

6-VOLT 
!.TORAGE 
SATTEQY 
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IF RESISTANCE IS 
U$£0, CUT IN ON 

.. ONE SIDE OF LINE 

FLASHLIGHT 
CELL-S 

e ? 
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times, never letting the cells get h ot. Al
though they may not last as long in service 
as new cells would, they will serve when new 
ones aren 't available. 

Any source of direct current can be used 
in place of the storage battery. The applied 
voltage must be greater than, but preferably 
not more than twice as much as, that of the 
cells to be charged. Since each cell has a 
1 %-volt potential, the charging source for 
two should be more than three volts, but 
not more than six volts. It is advisable to 
use less than twice the total voltage of the 
cells. If necessary, a resistance can be added 
to the hookup to limit the current flow, or 
three cells can be charged instead of two. 

Larger dry cells can also be recharged by 
this method, as shown at the lower right. 
The charging time required is greater than 
that needed for flashlight cells it will range 
from 20 to 30 minutes. Small B batteries, 
used in portable radios and hearing aids, 
can be boosted with a radio power pack. In
sert a suitable resistance ( 5,000 to 10,000 
ohms) in the hookup to prevent excessive 
current flow.- HAROW P. STRAND. 

PHOSPHOR-BRONZE 
CLIP AT EACH END 
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Cabinet for Small Set 
Combined with Shelf 
To KEEP the k itchen radio out 

of harm's way, a combination 
cabinet and hanging shelf like 
this will not only prove its worth 
but will hold the electric clock, 
flower s, and a few knickknacks. 
It is made of six plywood 
pan els sawed as indicated in the drawing. 

Top, bottom, and sides are slotted, as 
shown, for interlocking, and the back is 
screwed and g lued to the assembly, al
though glue may not be necessary if the set 

PEPPED-UP OUTPUT can often be obtained 
from a B-voltage power supply of the choke
input type with the condenser shown dotted 
(C) at right. This 2 to 16-mfd. condenser 
across the rectifier-tube output drains 
heavier current through the tube during 
conducting periods. If the transformer sec
ondary does not have a few hundred ohms 
D.C. resistance, p lace a 1 to 5-watt, 100-ohm 
resistor in series with the center tap of the 
high-voltage winding to avoid any possible 
overloading.- G. R. SO~BERGH . . 

fi"\!>OLOERON ~so10LOER LEA.O 
\!)N EW LEAD ~ 
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~CEMENT CAP 
\i!!) I N PLACE .-

til\ INSE~T LEAD 
~IN HOLE IN 

C~P 

RUBBER 
13AND 

.. - . ~-o· ~-=, - : - • ·- -',;- .....-.e- .:= 
" . - . 

GRILLE 
(TO SUIT RA DIO) 

ALL 1t4 PLYWOOD 

~TO SUIT RADIO~ 
. t9''·---------- -i 

BOTTOM SHEI.F 

to be housed is light. Cut the grille to suit 
the radio and fasten it with brads. 

Only outside dimensions are given since 
the others will, of cou rse, have to accommo
date the radio used.- E. E. YOUNGKIN. 

I 
C. I 2 TOlE> \.l Ml='~. 
r_J / c-J 

T 
I 
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BROKEN-OFF GRID CAPS can be replaced 
on glass tubes without impairment of serv
ice by the four steps illustrated at left. 
First, scrape clean the short wire lead pro
truding from the top of the tube and solder 
another short wire to it. Then insert the 
wire through a hole drilled in the cap. Next, 
cement the cap on , holdin g it until the ce
ment dries with rubber bands slipped over 
the cap and through the prongs. And final
ly, solder the end of the wire lead to the 
grid cap. Solder qu ickly to keep from weak
ening the cement.--HAROLD C. LESLIE. 
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PORTABLE PLAYBACK RECORDERS devel
oped by General Electric for the armed 
forces are available now for commercial 
use. They are magnetic wire recording de
vices operating on 115 volts A.C. and are 
ready for playing back immediately after a 
recording has been made and the wire re
wound. Each recorder is equipped with a 
12,000' spool of wire which may be demag
netized for re-use or saved for a permanent 
record. Broken wires can be spliced for 
permanent repairs. 

WASTED TAXI MILES, estimated at a bil
lion a year, may be substantially reduced 
through use of a two-way radio dispatcher. 
First tested by the Yellow Cab Co. in Cleve
land with Moterola equipment, the idea is 
proposed for other cities to save tires, time, 
and temper as well as fuel. Petitioning the 
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POSTWAR TELEVISION will embody eye 
appeal in its studios as well as on its pro
grams. The station model shown above was 
designed by the Austin Company, engineer~ 
and builders. It has one large and two small 
studios. Sliding stages in the large one per
mit rapid change of scenes. The small 
studios are served by a common control 
room adjoining that for the large. This 
centralization is held to provide maximum 
flexibility of operation. 

FCC for 30 operating channels in the FM 
spectrum, the National Association of Taxi
cab Owners pointed out the additional use
fulness of radio taxis in reporting fires, 
accidents, and the like. 

Rated high among the new ideas for post
war radio development, house-to-auto com
munication has as many potential applica
tions as the radio waves allow. Doctors' 
cars and emergency vehicles top the list. 

POPULAR SCIENCE 

C.opynghred m< 'ndl 



r 

... 
' 

~ ' " ' ' I 

. . 
·. • . ·~> . . . 

RAZOR BLADES 
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A NOVEL use for disc·arded razor blades 
has been reported to the Marlin Firearms 
Company, of New York, makers of Marlin 
blades, by C. D. Tuska, of Philadelphia. 

Marlin had run . an ad showing a hot 
gentleman with a lawn mower. He was ask
ling : "Why can't someone invent a lawn 
1m ower with Marlin blades?" 

"They have," wrote Tuska, who noted 
that this provided a double use for blades. 
He sent along this cartoon by Forrest 
Greswold, and described his device thus: 

"As a practical matter, an old vacuum 

,, 
; •: .. . , . .. . · :• . 

. . 
, .. 

(' 
/ -

cleaner motor was mounted on a boxlike 
structure. A rotor was attached to the 
shaft of the motor and arranged to support 
three blades on both arms. The blades, 
which are clamped in place, turn with the 
rotor at high speed, cutting off the grass 
neatly and cleanly. The cord for supplying 
power to the motor is no more troublesome 
than the electric cord. of any vacuum cleaner. 

"The razor blades withstand anything 
except stones and heavy twigs." 

( P.S.M. would like to hear how readers 
make out with this.- The Editors.) 

Lasting Repairs Help to Salvage Neglected Screen-Door Frames 
IF YOU neglect painting the top and bot

Item edges of screen doors, the open grain 
of the stiles will absorb water like blotters. 

ventually the water will loosen the glued 

NO PAIN'T 

STILES 
C.HECI< 

• 

dowels, causing the 
joints to open, and the 
stiles w ill check or 
crack. 

If the joints of such 
a door have become 
loose, unhinge the 
screen and place it flat 
on a length of two-by
four running cross
wise to the door. Nail 
two tapered blocks to 
the two-by-four, one 
just beyond each 
edge of the door, as 
shown below. To close 
the joint, drive a 
w ooden wedge be-

- . 

WEDGE 

OPEN 

tween each block and the edge of the screen. 
Hold the joint snug by using corrugated 
fasteners, standard mending straps attached 
with screws, or homemade mending straps 
and nails, as shown in 
the drawing at right. 

A stile that is badly 
split can be anchored 
to the rail with a piece 
of tin or galvanized 
sheet iron bent into a 
tJ -shaped bracket and 
nailed both to the rail 
and stile, as indicated 
at lower right-hand 
corner of the drawing. 
Such a plate should 
outlast the door itself. 
It will hardly be no
ticeable if it and the 
frame are painted the 
same color.-C. K. 

. STILES 
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By KENNETH M. SWEZEY 

IF THE ancient sage who contended that 
you "can't make a silk purse from a sow's 

ear" could glimpse a few of the modern 
miracles worked by chemical synthesis, he 
might change his mind and decide that al
most anything is possible. Materials even 
more commonplace than pig's ears are now 
constantly being transformed into com
pletely different substances of far greater 
value than their constituents. 

For instance, polysulphide rubber, a wide
ly used rubber substitute, utilizes just a 
few simple chemicals. You can make it 
right in your own laboratory at home. It is 
doubtful whether your experiments will 
yield new tires for your car, but the product 
that you obtain will look and feel like nat
ural rubber, and, if you wish, it can be 
turned into a ball or used as a pencil eraser. 

Under the trade name of Thiokol, polysul
phide rubber was the first type of synthetic 
rubber produced in the United States. Not 
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only has this synthetic all the bounce and 
stretch of natural rubber, but it is far more 
resistant to oil, gasoline, and other organic 
solvents. 

What's it made of? Just a dab of sodium 
hydroxide (lye), a dash of sulphur, and a 
dribble of ethylene dichloride (a liquid no 
more exciting-looking than water)-all 
chemicals that have about the same rela
tionship to the finished raw rubber as the 
sow's ear does to milady's silk pocketbook. 

A detailed description of the technique of 
commercial manufacture of Thiokol is im
possible at present because that would be 
giving away trade secrets and violating 
military security regulations imposed by the 
War Department, but enough can be told to 
enable you to demonstrate the fundamentals. 

The objective in making all types of syn
thetic rubber is to cause the small molecules 
of thin solutions to link themselves together 
and form big molecules of rubberlike con
sistency. This process is known as poly
merization, a word derived from the Greek 

POPULAR SCIENCE 

. 

Cllpyngh'ed m tenal 



• 

and meaning joining of many parts. Sodium 
polysulphide and ethylene dichoride provide 
the small molecules that become linked to
gether when polysulphide rubber is pro
duced. 

Your first step in synthesizing rubber is 
to make a quantity of sodium polysulphide. 
Measure 150 mi. water into a beaker and 
dissolve in it 10 grams sodium hydroxide 
(ordinary lye will do). Heat this until it 
boils. Then add slowly, while stirring vigor
ously, about 20 grams flowers of sulphur. 
This substance is hard to wet, but persistent 
and vigorous stirring will win out. The solu
tion will change gradually in color from 
light yellow to dark brown as the sulphur 
reacts with the sodium hydroxide. This 
darkening is an indication of the increase 
in the sulphur content of the polysulphide. 
The reaction will have reached its limit 
after 10 minutes of boiling and stirring. 
Then you should allow the solution to settle 
and cool. Finally, pour off the dark brown 
liquid into another beaker, leaving the un
reacted sulphur behind. 

Ethylene dichloride, sometimes called 
merely ethylene chloride, is the second ma
jor constituent of polysulphide rubber. It 
is an oily organic liquid that does not mix 
in the ordinary sense with any water solu
tion. Therefore, it can be held in contact 
with the solution of sodium polysulphide 
only in the form of a physical suspension 
produced by a constant and vigorous agita
tion. 

Such physical suspension can be attained 
a little more easily by use of a few grains 
of some chemical known as a dispersing 
agent) a compound that helps to keep groups 
of particles of substances apart by neutraliz
ing their cohesive attraction. In this ex
periment magnesium hydroxide can be used 
as the dispersing agent. Add it to the solu
tion of sodium polysulphide before proceed
ing to the ethylene dichloride step. 

If you do not have magnesium hydroxide 
on band, you can make this compound by 
adding a solution of sodium hydroxide to a 
solution of magnesium sulphate (epsom 
salts) until precipitation stops. The pre
cipitate, which is only slightly soluble in 
water, settles slowly. After it bas fully 
settled, pour off the upper clear liquid and 
add fresh water. To wash the chemical, 
repeat this settling and pouring-qff process 
several times ; then let the remaining water 
evaporate. A white powder will remain. 
This is the magnesium hydroxide you need. 

Stir a little of this powder into your solu
tion of sodium polysulphide and reheat the 
solution to about 70 deg. C., checking the 
temperature with a thermometer supported 
in the. beaker. Keep the thermometer in 
place throughout the remainder of the ex
periment and watch the temperature closely 
so that it does not get too high. 

Now comes the ethylene dichloride. Slowly 
add about 30 mi., stirring constantly and 
very actively to disperse the liquid through
out the sodium polysulphide solution. The 

1 If properly combined, these chemicals.a..sodium hydroxide, sulphur, and ethylene chloride, also known 
as ethylene dichloride-form a synthetic rubber now in wide use. It can be made at home. 
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2 As the firsf step in synthesizing rubber in o home lob, 
measure 150 mi. water into o beaker and dissolve in it 

10 grams sodium hydroxide. (Ordinary lye will do.) 
... 

3 Bring the solution to a boil. Slowly 
odd 20 grams flowers of sulphur while 

stirring. Sodium polysulphide results • 

5 As the mixture cools, yellowish particles will 
settle to the bottom. Pour off the upper liquid 

and add water, repeating this several .times. 

ethylene dichloride starts reacting with the 
sodium polysulphide immediately. Since this 
produces additional heat the thermometer 
must be watched carefully to keep the 
temperature of the mixture from rising 
above 80 deg. C. , which is close to the 
boiling point of the organic liquid. 

Continue stirring the mixture. If the 
particles are not well dispersed, lumps of a 
yellowish soft material may be encountered 
by your stirring rod. The color slowly 
changes from a transparent dark brown to 
an opaque lighter shade of brown. Keep up 
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6 And here it is-raw synthetic rubber. A small 
quantity of acid added to the solution causes 

minute particles to coagulate into a solid moss. 

the stirring for 15 minutes. Then turn off 
the heat and let the mixture stand. 

As it cools, minute particles of a yellowish 
rubbery material will settle slowly to the 
bottom. When the mixture has fully settled, 
pour off the upper clear liquid, as in making 
the magnesium hydroxide, and refill the 
beaker with !Jlain water. Repeat, as before, 
until the water is almost colorless. 

The material at the bottom by this time 
may h_ave coagulated into a mass. If it has 
not, add several drops of phenolphthalein 
solution. Because of the presence of a little 
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4 Pour the brown liquid into a second beaker 
and add about 30 mi. ethylene dichloride 

while keeping a check on the temperature. 

7 Squeezed into a firm ball, the synthetic will 
bounce like natural rubber. It stretches and 

can be put to practical use as a pencil eraser. 

alkali remaining, this will cause the liquid 
to turn pink. Now add dilute hydrochloric 
acid, drop by drop, until the pink color dis
appears. After the color has gone, add 
several more drops to make the liquid 
slightly acid. T~is acidification of t~e solu
tion breaks down the repulsion between the 
particles of polysulphide rubber and causes 
them to coagulate into one irregular mass. 

Take out the mass, rinse it, and squeeze 
it into a ball. What you have is a blob of 
real, raw synthetic rubber with about the 
consistency of an eraser. It will bounce, 
although not too well, and you can stretch 
it considerably before it breaks. 

Commercially, this raw synthetic is used 
just as the starting point for producing 
finished rubber for many different purposes. 
It can be worked on a rubber mill in the 
same manner that natural rubber is worked. 
If the raw plastic mass is intimately mixed 
with zinc oxide and heated to about 140 
deg. C., a transformation occurs similar to 
the vulcanization of natural rubber. 

The war has given a big boost to the 
development of synthetic rubber. By their 
swift thrusts into the Southwest Pacific, 
the Japanese gained possession of the bulk 
of the world's supply of the natural product 
soon after Pearl Harbor. The Allied nations 
thus were forced to look elsewhere. 

Chemists got busy, working against time 
in order to replenish the dwindling rubber 
stock piles. How well they succeeded is 
indicated by announcements early this year 
that synthetic rubber is here to stay. 

Magnesium hydroxide, used in dispersing ethylene 
dichloride in step No. 4 above, can be made with 
sodium hydroxide and magnesium sulphate solutions. 
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HEATING A LIQUID increases its vapor 
pressure and hence its rate of evaporation. 
The boiling point is reached when the vapor 
pressure of the liquid equals atmospheric 
pressure, and when bubbles of steam or 

PRESSURE on a liquid deter
mines its boiling point. Put a 
little water in a round-bottom 
flask and bring to a boil. Then 
remove the flask fr0m the beat 
and stopper it tightly as soon 
as the steam subsides enough. 
The boiling will continue for 
minutes; condensation reduces 
pressure so much that the boil
ing point d'rops considerably. 
To show that the reverse is 
also true, use the arrangement 
at the far right with a ther
mometer thrust through a one
hole stopper. With the :flask 
not stoppered, no amount of 
boiling will raise the tempera
ture above 100 deg. C., but if 
you hold the stopper· down for 
a moment, the temperature 
will rise. Do not hold the stop
per down for long, and use a 
round-bottom flask in both ex
periments to provide greater 
resistance to pressure. 
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other vapor accordingly 
form in the liquid. To 
prove that vapor pres
sure at the boiling point 
equals air pressure, bend 
up one end of a glass tube 
and seal the end. Place 
mercury in the tube so 
that it fills the short leg 
completely while stand
ing considerably lower in 
the longer leg. Then add 
several drops of water to 
the tube, manipulating it 
so that they rise in the 
shorter leg. Mount the 
tube nearly touching the 
surface of water that is 
slowly brought to a boil. 
As the temperature rises, 
the water trapped in the 
tube is also heated, which 
cause its vapor pressure 
to increase, forcing the 
mercury into the longer 
leg. When the boiling 
point is reached, the mer
cury will stand at equal 

height in both legs, with vapor pressure of 
the water in the shorter leg exactly balanc
ing atmospheric pressure on the other. If 
you use a stopper to support the bent tube, 
make sure it does not close the flask. 

....... ...... 
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ETHER BOILS at less than 35 deg. c., and 
has a high vapor pressure at consider
ably lower temperatures. This enables 
one to perform an interesting stunt. 
Draw a straight glass tube to a jet at one 
end and thrust the other through a stop
per which fits a flask or bottle. Tie a 
small vial of ether beside the lower end 
of the tube. Pour lukewarm water into 
the bottle and insert the stopper. The 
vapor pressure of the ether increases as 
the water warms it, forcing water up the 
tube. In a few seconds water begins 
spraying from the jet as in the photo at 
the right. 

TEST 

• .. 

TUBEOF WAQM 
ETHEQ WATEQ 

. . 

BLOW THROUGH a test tube 
containing a little ether, and the 
rapid evaporation of the liquid 
absorbs enough heat from the 
tube and surrounding air to 
freeze the water vapor in · the 

. air. This demonstrates the fact 
that when molecules of vapor 
escape from a liquid, heat is 
robbed from the liquid and its 
sur-roundings. It takes 540 
calories of heat, for instance, to 

"" turn 1 gram of water into vapor 
at 100 deg. C. Be sure to per
form this experiment, as well as 
the one above, on a porch or 
·other open place, away from any 
flames, for ether vapor is highly 
inflammable and explosive. 
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LIQUIDS INCREASE in vol
ume while standing, instead 
of evaporating, if they are 
water-soluble and have a 
lower vapor pressure than 
the usual vapor pressure of 
the atmosphere. Two such 
liquids are cr:>ncentrated sul
phuric acid and glycerine . 
Another is ethylene glycol, a 
nonevaporating antifreeze. 
You can demonstrate this 
quirk by placing two identical 
small vials under an inverted 
glass, one filled to the hal.f
way mark with water and 
the other to the same level 
with sulphuz:ic acid. As the 
days pass, the water dimin
ishes and the acid increases 
in volume. If they are left 
long enough, the water will 
transfer itself completely. 
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This rugged-looking farm tractor 
had at least two previous starts in 
life-one as a 1928 Whippet and 
the other as a Ford truck. The 
Whippet donated th e transmission 
and engine and the Ford contributed 
a heavy auxiliary transmission and 
worm-drive rear end. This is just 
one of many tractors built from 
salvaged ports by Robert K. Chess. 
It has an integral plow hitch with 
power lift, o power take-off, and 
also a mowing-machine attachment. 

ne· an rae tor aetory 
FARM equipment built to order is the spe

cialty of Robert K. Chess, who runs a 
small welding and machine shop in Kelso, 
Wash. War-created shortages have only 
served to increase his business. In addition 
to his regular work of servicing and repair-

ing farm implements, Chess now finds a big 
demand for tractors and other machines 
built entirely from salvaged and homemade 
parts. His shop also turns out such devices 
as governors, power take-offs, power plow 
lifts, and hitches. 

Two Fords provided salvaged ports for the 
tractor shown below. From a Model A came 
its motor and transmission; from o truck 
the secondary t ransmission and worm-drive 
rear end. A hydraulic lift for the p low 
hitch is driven by a fan-belt gear pump, 
and there ore a power take-off and a winch. 

Two views are shown above of another tractor built by 
Chess in his one-man shop. This one has a Durant 4 
motor with a roller-chain two-to-one reduction drive 
from the clutch shaft to its single heavy four-speed 
truck transmission. Its worm-drive rear end is from a 
Ford tru ck. The close-up shows the air cylinder that 
powers the plow lift from the engine manifold vacuum. 

At left is a lime spreader and broadcast seeder built 
from a Terraplane rear end with the shaft vertical to 
drive a four-blade fan wheel. A transmission gives two 
speeds for the turntable as well as a neutral position. 
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How We Keep Warm (Continued from page 126) 

figures, that a normal human produces 
enough heat to keep a 100-watt light bulb 
burning, if that heat were translated into 
electricity. This is the output when one is 
at rest. It jumps to 300 watts when one is 
taking a fast walk, and shoots up to 1,000 
watts in a strenuous effort, such as a 100-
yard dash. 

How importan~. are such figures? Well, 
consider that men on high-altitude bombing 
missions must sit comparatively still for 
hours in temperatures as low as 70 below 
zero. Their uniforms naturally must be very 
different from those provided for soldiers 
fighting in zero and below-zero tempera
tures on the ground. 

The surface temperature varies in differ
ent.parts of the body, and scientists can give 
us exact figures for this, too. Here is how a 
man stacks up under just one set of condi
tions. He is dressed in ordinary clothes and 
is sitting comfortably in a room of 70 de
grees. These will be the temperatures of his 
body parts: 

Head 91 
Torso 94 
Arms 92 
Hands 90 
Buttocks 92 
Upper leg 91 
Lower leg 90 
Feet 89 

It's perfectly normal, then, to have rela
tively cold hands and feet, even in a warm 
room. When it comes to exposure to extreme 
cold, it is vitally important that the hands 
and feet be cold-far colder than the torso. 
This is one way in which nature protects 
human life, for we can ~ndure much more 
cold in our extremities than in the body 
proper. When the hands and feet get very 
cold, the blood is driven out of them by 
constriction of the many small blood vessels. 
This blood is thus shunted to the torso for 
use of the vital organs in the emergency
the organs that must keep working if we 
are to live. Nature's logic carries this idea 
to such an extreme that one's toes and 
fingers may be frozen off, yet one will sur
vive because these parts were robbed of 
warming blood to save the main works. 

Experiments have proved that a person's 
feet may be chilled to 70 degrees without 
too much discomfort. On the other hand, 
the person whose hands and feet remain 
warm under low temperatures is not so for
tunate as be might imagine. For his general 
well-being it would be better for this beat 
to be produced in the part of the body that 
houses the vital organs. There is scientific 
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justification, then, for the old saying, "Cold 
. hands, warm heart"-though there is no sen

timental value in the fact, only physiological. 
Also, scientists will tell you it is not bad 

to shiver; quite the contrary. Shivering is 
another way nature has of taking care of 
you. When the surface temperature of the 
body drops a few degrees, shivering starts 
automatically. It is a form of exercise, in
voluntary muscular activity that produces 
extra heat just as if you had walked or run. 
Experiments have shown that this shivering 
increases the body's heat production as 
much as 100 percent. It's a lifesaver in an 
emergency. 

A popular fallacy scientists would like to 
destroy is that clothes warm the body. What 
our garments really do is prevent the body 
from losing too much of its own heat. The 
problem of keeping warm is simply a matter 
of insulation. The clothes that prevent beat 
from escaping are the warmest. Even our 
airmen's suits, which are heated by elec
tricity, are not designed to warm them, but 
to help their bodies retain heat. 

Armed with all the knowledge they bad 
previously gained by many experiments, the 
scientists created the copper man with a 
heating apparatus closely resembling that 
of the human body. 

Several dummies have been in use by lab
oratories throughout the country, but the 
most recently completed copper man is in the 
Fatigue Laboratory at Harvard University. 
Presenting a number of improvements over 
previous models, the physiological charac
teristics of this dummy were specified by 
Dr. H. S. Belding after consideration of 
many experiments at the Harvard labora
tory on the effects of cold climate and high 
altitude. The relative technical perfection 
of the copper man is credited to the manu
facturer, the General Electric Company, and 
derives in no small measure from its pioneer
ing experience in the manufacture of electric 
blankets and, later, of electrically heated 
flying suits for the Air Forces. 

The robot was electroplated to a thickness 
of about a sixteenth of an inch on a wax 
model of the "average Air Forces man." 
The wax was then melted out. To give every 
part of the copper skin the prescribed tem
perature, electric wires of the proper resist
ance and length were sewn into fabric and 
cemented to the inside of the skin. Through 
these wires a known amount of heat can be 
fed to all parts at once. Thermocouples at
tached to the skin permit reading of tem
peratures at 15 points. Copper was used 
because of its high conductivity, which dis-
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tributes the heat evenly among the wires 
to the whole skin. 

Heat input to the copper man can be con
trolled electronically to maintain skin or in

. ternal temperature at any desired level, with 
the actual heat input measured continuously 
by a sensitive watt-hour meter. 

The heat input to the copper man is thus 
adjustable to simulate the heat production 
of a man engaged in any activity. The heat 
ia distributed over the body in the propor
tions that were found proper for a man 
sitting 1n a room at 70 degrees. However, 
so important is the relationship of hand and 
foot temperatures to the rest of the body 
that the copper man was provided with 
special variable transformers for his hands 
and feet. By varying the current to his 
extremities the scientists hope they can 
closely simuiate the reactions of the human 
body when the hands and feet become cold 
or warm. 

The copper man has a human temperature 
but no human temperament, and that fact 
endears him to the scientists. His reactions 
are not complicated by emotions or lowered 
vitality. Human emotions affect the tem
perature of the hands and feet especially. 
Different men react differently under like 
conditions, and the same man will give dif-

ferent reactions from day to day. The robot, 
in effect, is a thermometer . shaped like a 
man- the perfect "guinea pig." 

The matter of size is important, for the 
scientists know a small body loses its heat 
faster than a larger one. That is why a 
horse's heart beats only 30 times a minute, 
as compared with 75 for the average person 
and 1,000 for the mouse. So the copper man 
was made to the American flyers' average 
height of 5 feet lOlh inches, and his propor
tions are those of a well-built young man. 
He was first modeled in clay, then cast in 
wax. The wax figure then was coated with 
a special varnish so that it could be electro
plated with copper to produce a skin of even 
thickness all over. This done, the wax was 
melted out. The clay model may be used 
again and again to produce more robots of 
the same kind. 

It is the copper man that has made pos
sible the testing of insulating values of fab
rics with exactness never obtained before. 
Researchers figure that the statistics he 
gives are within two percent of absolute ac
curacy. His usefulness thus will continue 
long after he has served his primary pur
pose of helping to give more scientific pro
tection to our fighting m en , with a dded com
fort and efficiency. 

How Good Is the Jap G/? (Continued f1·om page 122j 

garment cutter in New York City, noticed 
this J ap tendency to be slow on the uptake 
when he was assigned one day on Bougain
ville to go with another American soldier 
3,500 yards out front of the lines to throw 
a road block a cross a J ap trail. For two 
days Porretto's rifle picked Japs off on the 
path. He killed nine for sure and thinks he 
may have accounted for a tenth. The two 
riflemen's position was surrounded by Japs 
on three sides. If the Japs had come after 
them through the gully beside them, even 
two companies could not have held the 
position, but somehow the Japs never 
seemed to figure it out. 

The same thing was observed on a larger 
scale during the fighting at Rendova. A 
dozen Long Toms- 155-mm. rifles- were 
plastering the Japs on New Georgia across 
the way. The Japs over there must have 
radioed for planes to knock out the cannon, 
for presently 16 showed up and made for 
the guns. But then the J ap inability to take 
advantage of a situation showed up. As the 
planes came in, they observed a surprisingly 
juicy target on the waters of the bay below 
them-eight bulky, cumbersome LST's and 
22 slim LCI troop carriers. Ignoring these 
soft touches, the Japs blindly headed for 
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the guns, despite the fact that it was ob
vious it would be far harder to spot the 
cannon ashore and that there would be so 
much less return possible for every bomb. 
The end result was that planes got neither 
ships nor guns and all 16 planes were shot 
down-12 by ack-ack, the rest by :elanes. 

Perhaps as part of the Jap inability to 
think well on much more than a man-to
man scale, the J ap service of supply in the 
South Pacific never compared with the 
American supply system, despite the fact 
that the Jap lines were much shorter. Of 
course, American production tipped t he 
balance in our favor, too. At any rate,- on 
Bougainville all that Jap supply was able 
to get in to their men was some ammuni
tion, an inadequate amount of rice, and a 
few other items. For a major part of their 
food, the Japs had to depend on gardens 
that they carved out of the jungle and on 
fish brought in by special fishing units, Jap 
GI's assigned to that detail. On Leyte there 
were evidences that the same thing was 
true, although Japanese supply lines there 
were much less harassed by American 
planes and PT boats than were those on 
Bougainville. Filipinos told us after the 
landings that the Japs took their livestock 
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and even confiscated native clothing. When 
the Japs first hit Leyte, the invaders were 
in ragged clothes, but after a while it was 
the Filipinos who were in tatters. 

Such a poor system of supply works to 
the disadvantage of a war machine, of 
course. In San Pablo on Leyte I saw a Jap 
strong point that had been abandoned half
built. The floor was in and the steel rein
forcing rods for the walls stood forlornly 
in place, but the walls themselves were up 
only 12 inches when the American landings 
interrupted the proceedings. To do the job 
the Japs had only three broken-down old 
wheelbarrows. American heavy gear, pro
vided by the American system of supply, 
would have done the job in a matter of days, 
in ample time to resist the invaders. 

In artillery, the gulf between the Jap GI's 
and American GI's was particularly wide. 

The Japanese artillerymen seemed to 
·operate on the theory that they had to be 
sparing in the use of shells. American 
artillerymen, on the other hand, would fill 
the air with missiles when an artillery duel 
began. One night the Japs opened up with 
three 75's and two 155's on Bougainville. 
They lobbed in 100 shells. American guns 
spoke back with 2,000 rounds. The five 
J ap guns were not heard from again. 

''About the time the Japs get on us," 
said one 37th Division infantryman, "they 
stop." A half dozen rounds often were con
sidered by the Japs in the South Pacific as 
enough to take care of their objective. 
'American artillerymen felt that more than 
that were needed just to clear away the 
jungle at the target. Whenever American 
artillery on Bougainville began firing, a 
battalion concentration of a dozen guns 
would open up, three rounds a minute com
ing from the 105's and two a minute from 
the 155's. The theory was that "if it's worth 
doing at all, it's worth putting enough on." 
One night's firing left more than 1,000 
actually counted shattered Jap l:;>odies strewn 
across the target terrain. 

The Jap artilleryman just never has 
thought of concentrating artillery in the 
lavish American fashion-or so it seemed 
at Munda, where excellently casemated 
artillery positions were found. The Jap 
guns were frozen into such positions that 
no two could converge their fire on the 
same spot. 

On a few smaller items of gear the Japs 
did not have to take a back seat. The Jap 
GI uses much more leather goods than the 
American, and often has better sewing and 
similar signs of superior quality. Where 
an American's ammunition pouch will be of 
webbing, the Jap may have one of leather. 
Supplementing his peculiar split-toed foot
gear (a type constructed like a mitten, 
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with a separate casing for the big toe), the 
Jap may also have a pair of fine hobnailed 
pigskin shoes. 

One item of Jap GI gear that has always 
interested American GI's is the bellyband 
they wear. At least, one American soldier 
told me one day on Bougainville, during the 
December rainy season, that he might like 
one of the bellybands himself "to keep the 
abdomen warm and to ward off dysentery 

• and disease." I do not know of any Ameri-
cans, however, who actually have taken to 
using the Jap-type bellybands! On his band, 
as a good-luck charm, the Jap GI has em
broidery by his girl and autographs of other 
friends. Sometimes the Jap GI carries items 
none of the Americans can figure out. 

Jap oddities on Leyte in the Philippines 
included wooden and paper bullets found at 
Tabontabon. The wooden-bullet cartridges 
were mounted on tin strips 15 inches long, 
in much the same fashion as machine-gun 
bullets might be assembled. They had only 
a 50-yard range, according to some Amer
ican GI's who studied them. Perhaps they 
were -intended for night infiltrations. The 
paper-bullet cartridges had a full powder 
charge and unraveled when damp. One 
theory was that they were just for practice. 
The wooden bullets, however, would splinter 
painfully. 

However Americans might disparage 
various items of Jap gear, it was quite 
apparent that the feeling was not recip
rocated. On Peleliu in the Palau group, the 
Japs showed so much affection for Ameri
can gear that special American police de
tails had to be sent out over the battlefields 
before dark to pick up carbines, automatic 
rifles, C rations, and other gear so that Jap 
GI's would not get them while foraging in 
the night. Many a Jap did get an American 
weapon, however, before the fight was over. 
Usually they knew just bow to use them, 
too. An exception was the Jap GI who tried 
to fire a bazooka from the waist. He prob
ably would have been killed by his own 
backfire, but the tank at which he was 
aiming riddled him before he could pull 
the trigger. 

The familiarity of the Jap GI with Ameri-· 
can gear is not surprising, however, for his 
machine shops on Angaur in the Palau 
group were full of American tools, and his 
equipment on Leyte bore many an Ameri
can trademark. Possibly it was material 
captured in Manila. Possibly it was . stuff 
bought before the war. At any rate, the 
Japs on Leyte were using RCA radio equip
ment, Remington Rand ammunition, Ford 
V -8's, Lux soap, Chelsea cigarettes, and a.t 
least one Dodge bulldozer. The Jap GI may 
not like Americans, but be sure likes the 
good old American gear! 
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Rifles and Pistols Five Wars (Continued f'rom page 115) 
• 

this war. The older smoothbores were prac
tically useless beyond 50 to 100 yards, and 
most battles were fought at close range 
with a good deal of bayonet and sword 
work involved. The Mexican Army, cor
ruptly administered, was more poorly 
equipped than the American, and practi- · 
cally every type of shoddy foreign gun could 
be found on the battlefields. 

The Mexican War brought home the fact 
that improvements were necessary in mili
tary firearms, and inventors were encour
aged to go to work. The Civil War found 
the nation still trying to standardize its 
military firearms, however. Probably no 
conflict in history has brought together so 
many antiquated and modern- for the time 
- weapons. Flintlocks, muskets, rifles, re
peating rifles, single-shot carbines, repeat
ing carbines; flintlock pistols, "six-shoot
ers," percussion single-shots, ''pepper
boxes," and derringers faced each other at 
Bull Run and Cold Harbor, Gettysburg and 
Antietam. 

The shortage of manufacturing facilities 
on both sides brought about the importation 
of foreign arms from Belgium, Germany, 
England, and any other nation that had mili
tary junk to sell. In the end, the industrial 
facilities of the North tipped the scales, and 
the South was defeated by Yankees firing 
guns said to be "loaded on Sunday and fired 
all week." 

The Civil War spelled the doom of the 
muzzle-loader. After the battle of Gettys
burg in 1863, some 20,000 guns were col
lected from the battlefield. Examination 
at an arsenal showed that anywhere from 
two to 23 charges were rammed down one 
on top of the other in a very heavy per
centage of the weapons! It was quite ap
parent that br.~echloaders had to be de
veloped, or half of the soldiers might as 
well be armed with sticks. Standardiza
tion also was decided upon, as investiga
tion showed some 69 types of r ifles being 

• 
used, most of them calling for special types 
of ammunition. 

For economy, many of the old muzzle
loaders were converted to breechloaders in 
the years following the Civil War. The 
same was true of pistols, although their 
development was ahead of that of the shoul
der weapons. 

In 1873 a new-model, single-shot breech
loader, which fired a cartridge .45 inch in 
diameter, was adopted. This weapon went 
through a series of modifications and was 
used until about 1892. During all these 
years, the Army was experimenting and 
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testing all types of military rifles and pis
tols that were being used elsewhere in the 
world. 

Around the 1890's a board of Army of
ficers decided to adopt the Norwegian Krag 
rifle as the standard infantry arm for the 
U. S. This was the first of the .30 calibers, 
or "pencil" bullets, as they were called. 
The rifle was modified in 1896 and used in 
the Spanish-American War. 

In this war, the regular Army had the 
advantage over the militia and volunteers, 
who were largely armed with the older
model Springfields, which fired the old black
powder cartridge. Loud laments were heard 
every time a r ound was fired. A cloud of 
white smoke gave away the firer's position 
to the Spaniards, who cracked down with 
their superior Mausers and smokeless pow
der. 

Following the successful conclusion of 
this war, it was decided that we needed a 
rifle incorporating the advantages of the 
Mauser with American refinements. · The 
result was the now famous Model 1903 
Springfield, which was the standard infan
try rifle until the · beginning of the pres
ent war. 

A Filipino rebellion next occupied the 
Army, and it was found that the .38 caliber 
pistols in use did not have sufficient shock
ing power to stop the fanati cal enemy. The 
result was the .45 caliber Colt automatic 
pistol developed in 1905, which was stand
ardized with improvements in 1911. This 
gun was used through the First World War, 
and it is the standard side arm today, al
though some revolvers are still in use at 
the present time. 

The First World War did not bring about 
any startling developments in rifles or pis
tols, perhaps because the need for large 
quantities of arms enforced standardization. 
Because we could not manufacture the 
Springfield rifle fast enough to equip our 
fast-growing Army, a large proportion of 
American infantrymen carried the British 
Lee-Enfield. Various types of automatic 
weapons were brought out. 

America was r eady for this war with the 
finest semi-automatic rifle in the world. It 
was the eight-shot, rapid-fire, accurate Gar
and. It was a rude shock to a Jap soldier 
to wait until five rounds had been fired by 
an American soldier and then charge with 
the bayonet, only to find that he still faced 
a loaded gun. Both the Germans and J ap
anese have attempted to copy this efficient 
weapon, but so far neither has been not
ably successful. 
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"Oops, Pardon ·us, Lacliesl Wrong Bench'' 

· Be a regular American-buy 
War B onds regularly. 

"E VEREADY" flashlight batteries are impor
tant equipment for the Armed Forces ami the 
essential war industries. It requires the bulk of 
our entire production to meet their needs. That 
explains the present scarcity of these depend
able, long life batteries for civilian use. 

However, new and improved "Eveready" 
batteries will make their appearance after the 
war in ample quanti ties. These new batteries 
will reward you with an extra measure of serv-
ice and dependability. -

The word "E1•ererrdy" is a r egist ered trade-marl.: of Natiunal Om· bon Cumpany, Inc. 

Buy War Savings Bonds and Stamps regularly • 
•• 

• 
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e War has destroyed most peacetime 
yardsticks of tire value ••. and 
here's why: 
All tires are now made from GRS 
(Government Rubber Scyrene)- the 
soft plastic adopted for tire manufac
ture after Pearl Harbor. Therefore all 
manufacturers started at the same time, 
from scratch, to create the new tech
niques necessary to process GRS into 
serviceable tiTes. 
Naturally, then, it is the skill of the 
maker- and skill alone- that deter
mines the quality of today's tires. 
Skill has always been the outstanding 
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THE BATTLE OF RUBBER 
IS FAR FROM WON! 

This war is consuming tires at a rate so 
fast no one could possibly have foreseen 
it. One fighting unit alone requires 5000 
in 24 hours. Help win the Battle of 
Rubber by making your tires last. And 
help win the Fight for Freedom -

BUY BIGGER BONDS 

IN THE • 
7th WAR LOAN I 

ingredient of Seiberling Tires. That 
skill has grown inevitably out of 
Seiberling's honest determination to 
build and market fine tires-not to a 
price, but to perform. 
That is why so many tire research 
achievements come out of Seiberling 
laboratories. 
That is why Seiberling men - chem
ists, engineers, tire builders and deal
ers- are known as Experts in Rubber. 
And that is why you can have com
plete confidence in today's Seiberling 
Synthetic Tire. It bears 1'The Name 
You C•n Trust in Rubber." 

RETAilED ONU BY fRfE . ;;:f<_:.; 

INDEPENDENT BUSINESS 
DISPLA YtNG THIS SIGN OF QUALITY 
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Its an Engineer's War 
miracles performed by the Engineers for 
Geperal Patton. There was but one railroad 
fr~m Cherbourg to Paris. On August 13, he 
ordered another railroad opened to La val 
ana Le Mans within two days. This would 
hat e been a staggering order if he had said 
twb weeks or two months. 

:it meant rebuilding seven bridges, remov
ing the debris from demolished tunnels, re
la '·ng miles of bombed-out track, restoring 
wa· er points, and putting three big, devas-

Fi · e regiments of Engineers tackled the 
ta k. To design new bridges, officers bent 
ov~r drawing boards in tents pitched beside 
the bulldozers that were shoving the debris 
a wlay- and the .supply trains rolled forward 
on the 48-hour deadline. Eight months after 
D- ay, the Engineer Service in France had 
co pleted the· restoration of 7,000 miles of 
rai road lines. 
~t the same time, other Engineers were 

do~g the construction necessary for run
niJtg the remarkable Red Ball Expre~s, a 
sy~tem of one-way truck routes from Cher
bOljlrg to the ever-moving front, and this 
tr~nsport system was being rapidly sup
Pleplented with portable pipe lines. 

These POL (petroleum, oil, and lubricant) 
piP,es are made of flat, steel strip, wound 
sp~ally like a soda-fountain straw. A four
indh line does the work of 230 2,000-gallon 
tr cks, and a six-inch line will handle over 
tw ce that much. If a pipe is severed, the 
fu I is shut off by closing valves installed 
in the lines, but it's almost impossible to 
hit one of these olive-drab supply lines with 
a omb from the air. 

J 

~n France, an Engineer pipe-line crew 
wa.fs only 35 miles behind the first Anie'\1-
c~s to enter Paris. Lt. Col. Arthur Duncan 
S~all, an officer in our War Plans Division, 
wh'o supervised the development of the POL 
bu~k-distribution system, is a very modest 
fellow. But when he saw 1,500,000 gallons 
a qay flowing through the pipes from Nor
m~ndy, he crowed: 11Bring on the reporters! 
NoJW we've got something to talk about!" 

:J!3ut was that any more remarkable than 
shqoting a pipe line through Burma's hills 
an1 canyons to China from India? The 
linf from Calcutta to the heart of China is 
th~ longest invasion-type pipe line in the 
world, and it was laid at the same time that 
th~ Ledo-Burma Road was being hewn 
op~n. 

1! like the story about a Dutch East Indies 
na ive who was asked whether the Aus
tr ians, Japanese, or Americans were the 
be t jungle warriors. "Aussie, him good 
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jungle fighter," the man replied. 11Jap, him 
good j1,1ngle fighter, too. American come, 
jungle go!" 

That has been a key factor in America's 
swift advance in the Pacific. General Mac
Arthur returned to Manila by turning beach
heads in the wilderness into mighty military 
bases, from which more beachheads could 
be taken and converted into bases. There 
were more Engineers than infantry or troops 
of any other service invading Leyte on D
day. When the Engineers land, they stay 
until an old-timer can no fonger recognize 
the place. The Japs are fanatical fighters, 
and our difficulties have become greater as 
we have approached Tokyo. But the J aps 
have not learned to save time and labor, as 
we do, by using heavy construction equip
ment. 

Our ability to move dirt is one of our 
greatest advantages. Crawler-tractor ship
ments totaled $90,000,000 in 1940, but were 
increased to $300,000,000 last year. That's 

.more than twice as much as Boulder Dam 
and its power plant cost. And, in the same 
four-year period, shipments of cranes and 
shovels were increased 300 percent, crush
ing plants 1,300 percent, and tractor
mounted winches 1,500 percent. 

One American bulldozer can do the work 
of 1,000 men. It is the modern equivalent 
of the Mormon-board plow, the wooden, 
horse-propelled, land-leveling tool that was 
used to build the Union Pacific Railroad, and 
it is helping us build things abroad in war
time that would be breath-taking if con
structed at home in peacetime. Someone 
has said, "You can do everything with a 
bulldozer but shave." Countless Engineers 
have raised the steel blades of these war
time jacks-of-all-trades and charged right 
into Jap gun nests. 

Shaving obstacles away, however, is only 
part of the business of building bases. In 
addition to bulldozers, cranes, and dump 
trucks, the U. S. Engineers have mobile 
rock-crushing plants, mobile power plants, 
mobile water-purification systems, and even 
mobile map-printing plants. 

Now, when the 'dozers and graders have 
leveled off and thoroughly compacted an 
airstrip, we can cover it overnight with PBS 
(prefabricated bituminous surfacing). This 
can be rolled out of a big machine that re
sembles a printing press, faster than a red 
carpet can be rolled out of a hotel doorway 
for a visiting celebrity. 

The machine that lays the matting is 
called a "stamp Iicker," because its function 
is to soften the asphalt by applying a sol-
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IN CHESTER 
batteries m· ~~,-
the dark 

The help that 'Vinchester batteries can 
give towards ,,·inning complete victory 
is still needed. But, as battle after battle 
is won, the need of this help will lessen. 
\Vith peace 'Vinchester flashlight s and 
batteries will again be aYailable. The 
day when you can have all of them that 
you want is, we hope, not too far dis
tant. " rinchester Repeating Anns Co., 
~ew HaYen, Conn., DiYision of Olin In
dustries, Inc. 

7NCH£S7'£A 
'U A.Cil ....... c 

vent. The mat consists of burlap, impreg
nated and coated with asphalt, and a roll of 
it looks like roofing material. The machine 
moves from two to four miles an hour, pay
ing out a continuous strip of mat 36 or 40 
inches wide. This is overlapped to form a 
thin but tough, weatherproof, and dustproof 
coating over the earth. 

The development of this surfacing, inci
dentally, is an example of the co-operation 
between the United Nations. PBS was a 
British idea, first proved feasible by the 
Canadians, then further developed at our 
Army Engineer Waterways Experiment 
Station, Flexible Pavement Laboratory, in 
Vicksburg, Miss. It has been nicknamed 
"hessian mat" after the Hessian immigrants 
who settled in Scotland more than a century 
ago and began weaving Indian jute. 

Pierced-plank and square-mesh metal run
ways are still needed at many airfields, but 
PBS now has been used on more than 100 
strips in France alone, and Brig. Gen. James 
B. Newman reports: "We still do not know 
how long hessian mat lasts, because not 
one field has failed." 

Whole cities of standardized homes now 
stand on Pacific islands where there was 
scarcely a Robinson Crusoe before the war. 
Aluminum bridges, with decking so buoy
ant that it will support a truck even if every 
ponton beneath it is sunk, now span rivers 
that the enemy counted on to stop us. Engi
neer port-repair ships are endlessly repeat
ing the miracle of Cherbourg. And pump
ing stations are speeding oil through lines 
from tankers to tank farms for greater 
fleets of trucks and planes than most Amer
icans have ever seen. All these things are 
part of the arteries of war. 

The poet who yearned to "grasp this sorry 
scheme of things entire" that we call the 
w·orld and "re-mould it nearer to the heart's 
desire" thought he was describing the im
possible. But that is almost literally what 
the Engineers have had to do. The threat 
to America having been global, our military 
engineering has been global, too. 

We have been successful thus far because 
we had learned how to do these things before 
the war in this country, and because we 
have had the co-operation and help of our 
allies. The U. S. Army Engineers look for
ward to resuming such peacetime activities 
as building beneficial river and harbor and 
flood-control works. But victory must come 
first. The shafts and bases supporting our 
soldiers must be still strengthened and 
extended. Greater wonders than any per
formed thus far may yet be demanded of us. 
Only by greater sacrifices and more deter
mined efforts can we speed the day when 
it will be possible to turn to the pleasanter 
tasks of peace. 
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Life hangs by 
such threads 

WANTEDz Something to keep flyers 
from freezing. So engineers developed 
electrically heated goggles, shoes, 
suits ••• Something dependable to 
guide pilots in fog and dark. So engi
neers devised electrically driven gyro
scopic instruments • • • Something 
automatic to control airplane engine 
temperatures. And . now comes an 
electrical control for this purpose. 

G. E.'s research and engineering 
staff has solved hundreds of such 
problems. The pictures here show how 
a few have been met. General Electric 
Company, Schenectady, N.Y. 

. . . 

. . .. 
' . . 

Flyers' lives often· depend on their instruments. G-E 
workers use only tweezers to handle these precision 
parts of electrically driven gyroscopic instruments, 
dry them with air jets, oil them with hypodermic 
needles. They've got to be accurate. 

GENERAL 

Eyelids can freeze shut when you're 7 miles upl Elec· 
trically heated goggles, developed byG-E engineers, have 
fine wires embedded in plastic lenses. With G. E.'s elec
tric blanket as a start, G-E engineers designed elec
trically heated flying suits, heated gloves and shoes 
now being made in three G -E plants. Toughest problem 
was to devise heated gloves with thin wires strong 
enough to stand constant flexing. 

Making night landings safer. Engineers adapted the 
G-E "Sealed Beam" auto headlamps into war use-G-E 
airplane landing lamps 20 times brighter than those on 
your car. Sealed against dust, dirt and salt water dam
age, they cut down the peril of high-speed landing. 

Hear the G-E radio programs: The G-E All-girl Orchestra 
Sunday 10 p.m. EWT, NBC-The World Today news, Monday 
through Friday 6:45p.m. EWT, CBS-The G-E House Party, 

Monday through Friday 4:00 p. m. EWT, CBS. 

FOR VICTORY-BUY AND HOLD WAR BONDS 

ELECTRIC 
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Blueprint of Happiness 

THIS year you probably will not experience 
the great thrill that comes from poring 

over the blueprints for a home of your own. 
But we can tell you that your postwar home 
will be well worth waiting for! 

e • Yes ... and today, while you're invest
ing in War Bonds to help crush the Axis, 
remember you're also creating a nest-egg 
that will finance that home when you're 
ready to build it! 

e e The techniques of funaional design 
and compact construction which enabled 
Defoe to build 13 7 fighting ships for the 
Navy since we entered the war, will be turned 
to producing quality-built homes after Vic-

tory. In addition to the economies of volume 
production, these new homes will introduce 
concepts of beauty and comfort, heretofore 
unknown in their price range-plus indi
viduality of design and exterior treatment. 

e • Today, like ourselves, you have the 
double duty of performing your war-time 
task and buying your limit of War Bonds 
to hasten Victory. 

e e But you and we may both plan ahead 
around these scientifically designed homes 
that not only will offer greater dollar-for
dollar value to home buyers but will also 
contribute to better American living stand
ards and full employment. 

COPR. 1945 DEFOE SHIPBUILDING CO. 

HOUSING DIVISION- DEFOE SHIPBUILDING CO., BAY CITY, MICHIGAN 

***** Five Whit8 Sta.r Renewa l 
Ci tations now decorate the Na.VI/"E" 
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BACK THE ATTACK 
-BUY WAR BONDS 

Buy War Savings Bonds and Stamps regularly. 

A w ard won by Defoe workers. 

SHIPS FOR VICTORY 
SERVANTS FOR PEACE 
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The U. S. Coast Guard had a 
good idea: 

Why couldn't survivors at 
sea be rescued by helicopter? 

With characteristic energy, they 
went to work. A hoist was designed 
which would lower a cable from a 
helicopter to a man on a life raft or 
in the water. The cable could be 
snapped to a special harness built 
into the man's life jacket. 

But, when it came to finding a 
motor powerful enough to lift a 
heavy man quickly and smoothly 
.. ; . yet small, light, and controllable 
enough, they were almost stymied. 

An engineer from Vickers Incor
porated, a division of the Sperry 

Corporation, suggested that a hy
draulic system could do the trick. 

"Go ahead and try it," said the 
Coast Guard. "And fast, please!" 

Shortly, the Vickers hydraulic 
hoist was ready. It was powered 
by a midget motor-a hydraulic 
motor no bigger than a man's 
hand. A midget hydraulic pump 

. supplied oil under pressure. 
The whole installation was small, 

light, and powerful. That ~idget 
hydraulic motor could lift a 400-lb. 
load 272 feet per second. It could 
be started and stopped-even re
versed-instantly but smoothly. 
And, without brakes or clutch, it 
held its load without slipping. 

When the Coast Guard's ·good 
idea was demonstrated at sea be
fore Government and Navy offi
cials, it was a dramatic success. 
Four "survivors" were "rescued" 
from life rafts and transferred to a 
ship, in less than ten minutes! 

What makes this midget mighty? 

Modem hydraulics-the use of 
oil under pressure to drive and 
control mechanical devices-en
ables hydraulic motors to deliver 

as much as 272 horsepower for 
every pound of weight! (Most air
plane engines average not more 
than one horsepower per pound.) 

Hydraulic motors also offer 
smooth operation, precise control, 
easy adaptability, simple, rugged 
construction. . 

Vickers manufactures a wide 
variety of these piston-type hy
draulic motors. Also hydraulic 
pumps and controls for every type 
of hydraulic power application. 

Their many advantages and econ-
• • omtes suggest postwar uses tn a 

wide variety of new equipment. 

CORPORATION 
30 Rockefeller Plaza, New York 20 

FORD INSTRUMENT CO., INC. 
SPERRY GYROSCOPE CO.,INC. 

VICKERS INCORPORATED 
Waterbury Tool DlvlaloD;. 

VICKERS INC. 

• 
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LATHE FILING embodies a distinct filing tech
nique, and is employed to smooth-finish or true· 
up a shaft, spindle, huh, gear or other rounded 
part-usually to make it fit or rotate properly. 

lathe File vs. MIll File. Be<'ause of the 45 o 

angle of its teeth, the Nicholson Long Angle 
Lathe File overcomes filling up and conse
quently scratching surface of work-a tendency 
<:ommon in the shorter-angle Mill file when 
used as a "lathe" file. The chips slide down 
the gullets and are forced out at the edge. 
Makes file self-clearing; provides cleaner shear
ing; prevents "chatter" and "drag" ; assures 
fa ster cutting. 

Further information- on proper u se, and 
· range of surface speeds for various metals- is 
available to machine-shop operators, master 
mechanics, home-shop ''hobbyists." Ask also 
for handbook, "File Filosophy," on kinds, use 
and care of files in general. 

NICHOLSON FILE CO., 11 Acorn SL, Providence 1, R. I. 
(In Canada, Port Hope, Ont.) 

. ·' 

The Reaction Engine 
(Continued f r om page 74) 

Since 1943: liquid-fuel motors have been 
developed that can be turned on and off at 
will, and that will operate for hours without 
burning out. 

Liquid oxygen and gasoline have been 
used in much of the experimental work. 
This combination is more than four times 
as powerful as gunpowder and more than 
twice as powerful as the best smokeless 
powder. It can produce an ejection speed, 
theoretically, of more than 2% miles a 
second. It is quite strong enough to shoot 
a projectile across the Atlantic Ocean if a 
motor can be perfected that will utilize the 
major part of the heat energy it contains. 
Liquid oxygen and gasoline is only one 
example, moreover, of many powerful 
liquid-fuel combinations. 

Airstream engines also have vast possi
bilities. They may be either thermal j et en
gines or- duct en[Ji nes. and the latter may be 
either intennittent or conti nuous duct en
gines. 

The thermal jet engine-often called 
simply a "jet engine," "turbo-jet," "jaypee," 
or "swish"- is the best-known airstream 
type. The Italian demonstration of flight 
by jet propulsion in 1940 was made with a 
somewhat primitive thermal jet engine. In 
England, Capt. Frank Whittle developed a 
much better Yersion, which was brought to 
America for manufacture in 1942. 

The Lockheed P-80 Shooting Star is pro
pelled by a thermal jet airstream engine. 
The air enters through the wings, is com
pressed by a high-speed fan, and is ad
mitted to a combustion chamber where it is 
mixed with the fuel. A continuous explo
sion in this chamber creates gases which 
then pass rearward through a turbine, which 
drives the compressor fan in front of the 
engine. In other words, part of the power 
of the jet is converted into rotary m otion 
and used to pump air into the engine. 

Duct engines do not have mechanisms to 
compress the air, so they are much simpler. 
But, since they depend at least partly on the 
compression or "ram effect" of the air dur
ing flight to provide them with oxygen for 
their fuels, they can be used only on air
craft or gliders that are given a fast start 
by some other source of power such as a 
catapult or a launching plane. 

The V-1 bombs that were driven by a 
1 series of intermittent explosions had inter

mittent duct motors. Continuous duct en
gines, producing a continuous blast of 
power, are being developed now and may 

(Continued on page 220) 

216 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 

Copyngllted matenal 



In its far-flung operations to the out
posts of the world, Pan American. Air
ways has been operating under strin
gent wartime restrictions and equip
ment limitations. It has nevertheless 
compiled an outstanding performance 
record in both contract work for the 
Army and Navy and in maintenance of 
its own commercial routes. 

This achievement bespeaks a pains
takingly scientific maintenance and 
service program. The small but vital 
spark plug naturally came in for close 

study because of its direct 
bearing on engine economy, 

~ 1111/'IICAN HtJitD IIIIM'AI':f 

PA AMERIC PRESTIGE BRINGS 

NEW PRESTIGE TO 

SPARK PLUGS 

• 

performance, and dependability. Out 
of these studies and records emerged 
conclusive and dramatic evidence of 
superior performance, longer life, 
lower costs, lower maintenance and 
servicing time with Champion Cera
mic Aircraft Spark Plugs. 

The Champion Spark Plugs you buy for 
your car today are blood brothers to 
those used in Pan American's far-flying 
clippers. They are products of the same 
research and engineering, exclusive ma
terials and processes; and, as a result, 
they bring an extra measure of perform
ance and dependability to every engine. 

• 

To Save Gasoline

Keep Spark Plugs Clean 

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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PRECISIO EARS SUCCESS 

POWERED BY ALLISON 

P-38- Lightning 
P-39-Airacobra 
P-40- W arhawk 
A-36 a nd P-JrA-Mustang 
P-63-Kingcobra 

/1-fore than 65,000 Allison engines 
haYt: bt:rn built for the aboYt: planes 
of tht! U. S. Army A ir Forces. 

UQU JO ·COOLED AIRCRAFT ENGINES 

Indianapolis, India na 

E''eTY Sunday Afternoo11 

DIVISION OF 

In whatever they do -strafe, reconnoiter, dog-fight or bomb-
fighter pilots must have pin-point precision for success. * It's 

GENERAL 
MOTORS 

that way, too, with the more-than -65,000 Allison 
engines which power their swift, high 

:fighting planes. For it is precision in 
working with metals which gives 

Allison engines their great 
power, their smoothness, 
their low weight, their 

economy with fuel and their 
long range. * These qualities 
will be equally important in 
the planes you will enjoy 

in the future. * They are 
qualities born of the _ 

precision which will 
mark any product 
that ever bears 
the name Allison. 

... , AMI RICA SlltOH 
aUY MORI WU IOtiDS 

G ENE RAL MOT ORS SYMPHONY OF THE AlR- NBC Network 
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• 
Guarantees better and smoother 
performance or double-your-money-hack 

CLEANS OUT MOTORS • KEEPS MOTORS CLEAN 

Dirty motors are lazy motors. Clean up, 

pep up, step up motor performance-with 

Casite. At your service station, car dealer or 

garage-a pint in the crankcase every oil 

change and a pint through the air intake 

every three months. 

GUARANTEE- Add Caslte to crankcase and 
run through air intake according to instruc
tions, then drive your car 100 miles or for 60 
days, whichever is first If not convinced that 
Casite gives you beHer and smoother per
formance, you get double-your-money-back 
by filling out guarantee certificate and mail
ing to The Casite Corporation, Hastings, 
Michigan. Maximum refund is $1.30 per 
pint, twice the nationally advertised price 
of Caslte. 

MAY, 191,5 Buy War Savlnes Bands ancf Stamps reeularly. 

.CA"J!Tl 
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ACTION '-'fJ-1. ..,. ER of any lathe is the 
cutting to~Dl\ Here all the power, speed 
and pr built into the machine fo
cuses its rnwtuctive performance. Here 
Williams T Holders will insure clean, 
chatter-proof tting and uniformly high 
production. l Williams Holders are 
drop-forged, ecision-machined and 
specially hard Their sturdy construe-

• t1on assures a •'l.&LJ g, accurate cutter seat. 
Write Dept. S- for your free copy of 
Williams Tool H er Data Sheets, loaded 
with helpful i rmation on grinding, 
setup and use of tting tools. 

J. H. WILL,.AMS & co. 
7, N. Y. 

DROP FORGINGS AND DROP-FORGED TOOLS 

• 

The Reaction Engine 
( Continued f rom page 216) 

ultimately serve as auxiliary power p lants 
for fast-flying aircraft. 

About 1935, Bernard Smith, a member of 
the experimental committee of the Ameri
can Rocket Society, developed a small r e
action engine of the continuous duct type 
which he called a "blowtorch motor." Es
sentially, it was a tube open at both ends, 
into which a fine jet of burning gasoline 
was spurted through a small nozzle from 
a pressure tank. There have been no reports 
yet of full-sized aircraft being propelled 
by either intermittent . or continuous duct 
engines put, if their efficiency can be im
proved, they may become full-fledged com
petitors of the thermal jet engines. 

The power of a jet engine is not described 
in terms of horsepower. It is measured in 
pounds of thrust, and can be computed very 
simply. It is the product of t~e mass ejected 
multiplied by the velocity of the ejection. 
Hence, the thrust of a reaction motor can 
be increased either by increasing the volume 
of gas ejected in a given time or by ejecting 
it faster. 

In a chemical-fuel motor, more fuel must 
be carried to increase the mass. This makes 
the motor heavier, and more energy must be 
spent lifting it. So chemical-fuel-motor 
engineers have striven, instead, to increase 
the velocity of the ejection of the gas as a 
means of increasing the power. 

Better metal and plastic jackets, proper 
metal nozzles- and above all, better fuels
have made this possible in dry-fuel military 
rockets·. The whole charge in a bazooka pro
jectile, for example, goes off in a fraction 
of a second, while the rocket is traversing 
the length of the eight-foot launching tube 
from which· it is fired. 

The maximum jet velocity attainable 
from a fuel can be computed from its known 
energy content. A jet w ith a velocity of 
7,000 feet per second can be obtained, for 
example, from gasoline and air, and one 
with a speed of 17,000 feet per second can 
be obtained from hydrogen and oxygen. A 
reaction motor in which such velocities were 
obtained would have maximum theTmal 
efficiency. No reaction motor is that effi
cient, although _ reaction motors do utilize 
more of the energy of their fuel than the 
percentages used profitably by steam loco
motives and automobile engines. 

The mechanical efficiency) as well as the 
thermal efficiency, of an engine transform
ing chemical energy into mechanical motion 
must also be considered in deciding its use-

( Continued on page 22-4) 

220 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 

CopynghtL'd ma.enal 





.. 

222 

FOR YOUR 

This improved featherweight To-pat-co Life Vest will 
add a new chapter of safety in the history of water 
sports after the war. It is a life Vest fisherman, hunters 
and boatmen will like to wear. 

Streamlined, flexible construction gives you com
plete freedom of body movement without binding or 
discomfort- ample bouyancy without excessive bulk. 
It's as modern in appearance and as easy to wear as 
a topcoat- yet always ready to keep you safely 
afloat should the unexpected happen. And tragic 
headlines have proved too often that it can happen. 

Why take a chance that you may so easily and simply 
avoid? Your life is too precious to hang on the fragile 
thread of luck. 

War needs come first, but after it's over, To-pat-co 
life Vests will be ready to help you enioy sports 
afloat unmarred by the grim specter of tragedy. 

FOR THEM TOO! 

Don't let fear for the safety of 
that boy and girl deprive them 
of the mighty thrill of going with 
Dad. T a-pot-co Stay-A-Float will 
keep them riding on the water 

,like ducks. It's a big help, too, in 
teaching youngsters to swim. Put 
To-pot-co Stay-A-Float on your otter-war list. 

THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD, OHIO 

Buy War Servings londs and Stamps regularly. P OPULAR SCIENCE 
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THE "CC" ZONE 

Comfort Cotlsciotts 
Zone- the sPace 
/rom floor to sla11d. 

ing height, aPProx
imately six/eet. 

, 

1{)~t~e 

• •• To Sho-w Do-w 
Turns Wastecl Heat into Co10fort% 
Speaking of temperature, our rooms are really 
.. upside down." They are hottest at the ceiling 
and coldest at the Boor. 

But Minneapolis-Honeywell engineers have 
invented a new and different system of heat 

See the d ifference. Shown above arc actual rcmperarurc recordings 
taken in two identical test houses-one with and one without Modullow. 

Note how Modullow ~moorhs our the ups and downs of ordinary hearing 
systems - reduces overheating at ceiling and iacrca>cs tlour rcmperarurc. 

THE NEW HONEYWELL HEATING 

CONTROL SYSTEM 

control that largely corrects this situ
ation. It is called MODU FLOW. By an 
ingenious method of heat control and 
supply, Modu1low more nearly equalizes 
.floor and ceiling temperatures. It uses 
much of the heat formerly wasted at the 
ceiling to heat the lower levels. Result
greater efficiency and blissful comfort 
from top to bottom of your Comfort 
Conscious Zone. 

Learn how easily and inexpensively a 
Modu1low control system can be install
ed in your postwar home. Mail the 
coupon today for free booklet. 

~~tee/ SEND FOR THIS BOOKLEf 

r 
I 
I 
. 
I 

I 

I Name 

I 
Address 

I 

.._ _________ , 
Minneapolis·Honeywell Regulator Co. 
2912 Fourth Avenue South I 
Minneapolis 8, Minnesota 1 
PI tau .mui my fr~t CDP:J D/ "flto~tmg and I 
Air CDndiliqning tht P DJIW<Ir IIDmt" ' 

I 

I 

I 

I City __________ State: _ _ ___ __ _ 
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THIS BOOKLET 
HAS HELPED 
THOUSANDS-IT 
WILL HELP YOU! 

_, -

---

-

GET YOUR COPY 
OF''HOW TO FLY 
A PIPfR CUB" 

~" NOW. Sf £ I-lOW 
TO TAKE OFf 

'"' CLIMB, LAND AND 
OTHER MANEUVERS! 

HAS OVER ~0 
STEP-BY-STfP 
PICTURES AND 
UtSCR\PTlONS! 
G'ET ll -~EAD IT 

NOW.1 

I 
r'-' . ? 
' 

Also full-color photos of Piper 
models, color drawings of. plane 
construct io:n , controls and mstr~
ments. For booklet send lOc m 
stamps or coin . for post age
handling. Piper .Air
cr aft CorporatiOn , 
Department PS55, 
Lock Haven, Penna. 

The Reaction Engine 
(Continu ed f rom page 2~0) 

fulness. A reaction motor with maximum 
thermal efficiency will not a ccomplish any
thing useful if it is too heavily loaded to be 
moved by the reaction to the ejection of 
gas. On. the other hand, the mechanical 
efficiency of a reaction motor free to fly 
will increase as its speed approaches that 
of the jet. 

In other words, the mechanical efficiency 
of any jet-driven device depends on its 
speed. It reaches the maximum only when 
the craft is moving forward at the same 
terrific speed that the jet is going back
wards. 

The ejection velocities of jet-propulsion 
motor s range from · about 1,200 feet per 
second to a theoretical maximum of 17,0(\0 
or more feet per second. The lower figure 
is better than the speed of sound. The upper 
figure is about six times as high as the speed 
of an artillery shell. And the speed of a re
action motor is not limited to the speed of 
its jet; if there is power enough to build up 
and maintain that velocity, the rocket craft 
can travel faster than its jet. 

Obviously, a rock et m otor is no good for 
slow, leisurely flying. It will never, in the 
usual sense, be a competitor of any other 
kind of engine. Far from providing a mere 
a lternative method of tra nsmuting chemi
cal energy into mechanical power , it actual
ly gives us the means of adding an entirely 
n ew dimension to the age of flight. 

In some of its forms, it oper ates even 
better beyond the atmosphere than in the 
atmosphere. Altitudes hitherto considered 
unattainable }"ill be reached by utilizing re
a ction. 

In speed, the reaction motor only begins 
where the gasoline engine and propeller 
must leave off. For powering aircraft, it 
must be tamed down. Its jet speed must be 
reduced and the economy of its fuel con
sumption improved, because it must operate 
at speeds reasonable for an airplane- that 
is, a t less than the speed of sound. Air
stream-engine builders, therefore, have 
sought to increase the p ower of the jets 
from their engines, not by raising the veloc
ity of the ejection but by enlarging its 
volume. 

The useful development of reaction power 
depends on carrying further the work al
ready done. J et propulsion is here. An age 
of reaction power is dawning in which w e 
shall become accustomed t o great concen
trations of power in small space, to ascents 
to great altitudes, and to speeds a lmost be-

, yond our imagination . 
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OF A SERIES PORTRAYING " THE SPEED NUT FAM-ILY OF FASTENER511 
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Twin and Multiple 
Fasteners 

SPEED NUTS COMBINE 
into One Unit l 

e Individual SPEED NUTS offer tre
mendous advantages over ordinary 
fasteners, but Twin and Multiple SPEED 
NUTS go even further. They COMBINE 
two or more SPEED NUTS into one unit 
to simpl ify, reinforce and speed up 
multiple fasten ing attachments. 

Twin type SPEED NUTS are avail
able with lf2" to 1" hole spacings, for 
machine or sheet metal screws. Center 
hole perm its riveting in place for blind 
location assembly. · 

Multiple type SPEED NUTS are avail
able,- with l" ·to 2" hole spacings, for 
6Z, 8Z or-1 OZ sheet metal screws. Sup
plied in any desired lengths or in coils. 
Made of spring steel for riveting in 

b lind location, or stainless 
welding. 

steel for 

Where " float" is necessary to com
pensate for unavoidable misalignment 
of holes, SPEED NUT Reta iner Strips 
are recommended, as shown in panel 
at left. Here self-retaining "I,J" type 
SPEED NUTS are slipped over alumi
num or stainless steel strips, in "float
ing" register with .the screw holes. 

In writing fo r samples, please give 
screw size and hole spacing. 

TINNERMAN PRODUCTS, INC. 
2022 FULTON ROAD, CLEVELAND 13, OHIO . 

In Canada: Wallace Barnes Ca., ltd., Hamilton, O ntario. 
In England: Simmonds Aeroce uories, ltd., London. 

TH-E BASIC PRINCIPLE 
.,, ........ u.0. u. s. Po•. 011. of Spring-Tension lock is 

FJI.S'l'BS'l' THING IN F II. S 'l' B N I N G S Embodied in all Speed Nut Designs 
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TO CLEAN OUT 
THE ENGINE 

Wherever there is internal combustion 
there are bound to be petroleum residues, 
known as gum and sludge, which imme
diately cut down on the power of the en
gine and eventually destroy it. 

LOOSITE and SILOO are solvents of these 
residues. LOOSITE cleans out the engine, 
then SILOO added to fresh crankcase oil 
keeps it clean. Thus your engine is freed 
of gum and sludge quickly, safely, eco
nomically, while it is in operation. Full 
power is restored and its life prolonged. 

LOOSITE and SILOO have been helping 
car owners to better engine performance 
for nearly fifteen years. They are equally 
valuable for tractor or truck, bus or boat 
as well as all types of diesels. Get the 
LOOSITE-SILOO habit. Your service station 
can supply you. 

Petroleum Solvents Corp. 
General Offices: 3 31 Madison Ave., New York 17, H. Y. 

p S If you heat with oil-write for information on 
• • SILOO FUEL OIL TANK SOLVENT 

-
~ 

y/ \\ 
~~\ 

1hfl CINDERELLA Paint Brush 
comes Into its own 

Any neglected and forgotten old brushes in your 
home? ... Prewar " 1 00 % bristle" brushes are 
valuable today. 
Give them a Dic-A-Doo Paint Brush Bath. 
Removes old paint quickly ... Restores spri ng to 
the bristles. "War Emergency" brushes require 
particular cleaning. Be sale with 

Dl ·D 
1fmi/~4114N 

Sold at H ardware, Paint. Grocery 
and 5-&-10¢ sto res. 

Patent Cereals Company 
Geneva, N.Y. 

sr-tO(sJze 

WITH A 

Makes Light 

OF STEEL 

Work Out of Tough Sweeping Jobs 
Steel back of Speed Sweep brushes is the basis of unique 
construction for foster, easier, better sweeping. Block is 
narrower- easier to handle. Tufts of longer, better fibres 
are more compact- provide "spring and snap" action. 
Handle instantly adjustable to height of sweeper- re· 
duces fatigue and strain. Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1. 

FULLY GUARANTEED. Since Pearl Harbor Speed Sweep 
brushes have proved their superiority in many thousands of 
factories under varied conditions. They are unconditionally 
guaranteed to meet your requirements. Prompt shipment on 
AA-5 or higher priority rating. Write for styles, sizes, and 
prices today. 
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Even before the fire alarm stops ringing, the fire 

apparatus is roaring its way toward the fire, a 

symbol of utmost reliability In any weather, night 

or day. Contributing to the quick starting and 

ready power of thousands of fire department 

engines are AC Spark Plugs, chosen for utmost 

reliability. To Insure long life and top efllclency, 

these plugs are cleaned and regapped by the 'AC 

method, every 3,000 miles. That is an excellent 

rule for you to follow when having your car, 

truck or tractor serviced· ••• replacing worn plugs 

promptly with AC's of correct Heat Range for 

today's fuels. 

CLEAN PLUGS SAVE 
UP TO ONE GALLON 
Of GASOLINE IN TEN 

SPEED FINAL VICTORY-BUY WAR BONDS 

• 

Brittle Bullets 
(Continued from page 87) 

ralumin armor, and an automatic, radio
sonic hit indicator. 

Frangible bullets are a combination of 
lead and plastic material. They are hard 
enough to behave properly when fired from 
a modified .30 caliber machine gun, and to 
penetrate ordinary armor plate. But they 
are soft enough to crumble into dust, and 
merely leave a slight smudge, when they 
strike specially treated duralumin armor. 
Armor of this kind covers the Kingcobras 
now being used as target planes at AAF 
flexible-gunnery schools. 

The duralumin skins of these planes are 
sensitive to every blow from the breakable 
bullet, however, because of the addition of 
an electrical nerve system. Ten dozen pick
ups similar to little microphones are con
nected to the armor. The vibration of the 
armor when it is hit is felt and amplified 
by this electrical network to produce three 
results instantly: a light flashes on the tar
get plane's instrument panel to notify the 
pilot that his craft has been hit, another 
light in the propeller hub flashes to tell the 
gunnery student that his bullets have 
reached the bull's-eye, and a mechanical 
counting device keeps the student's score. 

Although the Kingcobra carries more 
than a ton of the special armor, it can go 
more than 300 miles an hour at 25,000 feet. 
Effective range of the frangible bullets is 
600 yards. Gunnery students, therefore, can 
now make certain of their ability to shoot 
down attacking aircraft before they have 
to do so in real combat. 

A good-natured Texas architect, Maj. 
Cameron D. Fairchild, brought all this 
about. Three years ago, he saw the need 
for training gunners as realistically as pi
lots and navigators were being trained, and 
appealed to the engineering faculties of 120 
leading colleges and universities for help. 

Four fifths of the scientists whom he con
sulted were inclined to pooh-pooh the pos
sibility of making a bullet with good bal
listic properties hit an airplane with "a 
mother's loving touch." It seemed as silly 
as asking J oe Louis to deliver knockout 
blows that would not even bruise a baby. 
Dr. A. D. Moore of the University of Michi
gan suggested, however, that glass bullets 
be tried. Corning Glass Works experiments 
proved that this was a feasible idea, but 
manufacturing difficulties were encountered. 

Duke University, meanwhile, sent its di
rector of research, Dr. Paul Gross, to see 
Major Fairchild. Together they interested 
the Office for Scientific Research and De-

( Oontinued on page 234) 
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_..a liberal education 

in doing your own odd iobs 

'round the house_..,. 

• 

Here's a quick, condensed course in How To 
Do Your Own Household Repairs-Have 

Fun-and Save Money! No matter what the 
fix-up job, there's a Schalk do-it-yourself item 

-that does it; and a Peter Putter ctested recipe' 

that shows you how.So why not surprise your 

friends (and yourself) by proving you're an 
expert? Ask your paint, hardware or lumber 

dealer for DoUBLE X (makes varnish vanish, 
makes old floors new); SAv ABRUSH (restores 

old paint brushes); SCHALK'S CRACK FILLER 

(fills cracks, holes, nicks in wood, wallboard, 

plaster); WAXOFF (removes wax before revar
nishing or rewaxing); SCHALK's Wooo PuTI Y 

(easy to work, contains real wood). Then, for 
ABC advice on how to do it, mail the coupon! 

r-----------------------· 
I 
I 
I 
I 
I 
I 
I 

To PETER PUTTER, Schalk Chemical Company 
352 E. 2nd Street, Los Angeles 12, California 

DEAR PETE: I'm all set for that "liberal education"' in 
doing my own odd jobs 'round the house. So send me 
that full-color folder-free and fast! 

I Name-------------------------------1 
I Street ________________________ _ 

I 1 City ___________________ -Jtate _______ _ 

1 
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·engineers! 
W. E want every engineer to 

. know· about our remarkable 
new Ermeto fitting. You are invited 
to send for our newest catalog-it ' s 
absolutely free!-and acquaint 
yourself with the multiple uses of 
this newly patented .fitting that 
already enjoys wide use in a dozen 
key indusuies. Write us today, 
gi'Ving your name and address -and 
enclose acopyof this advertisement. 
You'll receive your copy of our 
Ermeto Catalog by return mail. 

IRMITO FITTINGS&. 
• require no welding,- flaring, thread- . 

ing or soldering! 
• are ada~table to all rr.pes of tub~g 

connecn.ons-hydraubc, water, oil, 
gas and fuel lines! 

• hold beyond the burst strength of 
the rube itselft 

• withstand ·excessive vibration for an 
indeioite period! 

• a.r.e unaifeqed by extreme degrees of 
heat or cold! 

Weatherhead .. 
TBB WEA TBERHEAD CO ., CLEVBL.Ahb B'i OHIO 

• 

PUT YOUR HOBBY TO WORK 
Is radio, mechanics or electricity your 
hobby, or are you interested in becoming 
a draftsman or engineer? Would you like 
to work at it in the engineering labora
tory of a long-established, growing com
pany,havingpostwarprod uctswith estab
lished markets? .We have openings for 
persons with such aptitudes to assist ~ur 
oevelopmental engtneers. Formal SCien
tific education is not a requirement. Our 
company is located in asmall,friendlycity 
in the heart of Connecticut. It is large 
enough to offer good opportunity for ad
vancem~nt ... not so large that individual 
ability is overlooked. Write me about 
your qualifications and salary require
ments. Your letter will be treated with 

complete confidence. 

William R. Curtiss, Chief Engineer 
Connecticut Telephone & Electric Division 

GREAT AMERICAN INDUSTRIES, INC . . 
96 Britannia St. Meriden, Conn. 

AMAZING PLASTIC FINISH I~:n~~int R;:in~~~=~~ 
cre a tes a plastic finis h that is tough, fadeproof, waterproof and 
resistant to gas a nd fumes. Fun to use on Interior a nd Exterior. 
Se lf.flowing, se lf-level ing. Ama teurs get professiona l resul ts . 

WASHES LIKE TILE . 
One coot covers a ny kind of surface-brick, stucco, $ 
plaster, wallboard, wood-yes, even old wallpaper. 
Will not crack, chip, chalk or pee l. Cannot be "thinned 
by wa ter. Try it- compare! Per quart. SPECIAL 

85 
$ 5 . 95 

P e r 
G a l. 

MONEY-BACK GUARANTEE 
If, after using 25% of this plastic finish point, you are not 100°/0 

satisf ied, return remainder and r-eceive full refund. All prices F. O .B. 
Chicago. Order for cash or C.O.D. plus small express charge. CO L
O RS: Whi te, Ivory, Cream, Buff, Dusty Rose, Grey, Peach, Blue , 
Brown, Black and 3 shades of Green. Specify interior or exterior 
and color-gloss, semi-g lass or flat. Gallon covers 350 square feet. 

PLASTIC NU-FLO FLOOR FINISH 
Adds a gleam, sparkle and beauty to floors. No more waxing and 
polishing. Gives hard glossy durable finish to linoleum, rubber, 
concrete, tile, cork, wood, all surfaces. Non-skid. $ 9 5 
Resists alcohol, boiling water, cigarette burns, even 
lye. Apply it yourself. Quart does average kitchen. $ 6 . 7 5 
12 colors and clear. Per quart .. :............................... Ga l • . 

DEALERS ..... PLASTIQUE PAINTS OFFER YOU A 
TREMENDOUS POSTWAR FUTURE. WRITE NOW • 

NU-FLO PRODUCTS 
333 N. MICHIGAN AVE., CHICAGO,I ILL. 

.. . - ~ 
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DESIGN FOR A 
MACHINE TOOL CONTROL 

by PARKER 
Consider this as an example of the many types of 
machine tools that are designed to use tubing sys
tems for hydraulic control and for lubrication. 

When a machine tool tubing installation is de
signed in conformance with sound Fluid Power 
Engineering principles it will: 
(1) A1low the closest practicable approach to perfect 

streamline flow which in turn will reduce to a 
m~nimum the capacity and pressure requirements 
o.q. the power source and give a better response 
to control throughout the entire system. 

(2) .Permit the efficient use of available space •.. no 
m~tter ho.w cramped this space may be •.. and 
still provtde a system that allows unobstructed 
service and maintenance on all component units 
o the system. 

(3) Reduce the number of joints and connections to 
a minimum • • • each one tight, leakproof and 
able to withstand excessive abuse, vibration 
and pressure. 

Parker valves, fittings and fabricated tubing-plus 
Parker Engineering- will give you a simple, neat 
installation, easy to service, free from troubles, 
efficient and economical. 

Whatever you make motor vehicles, earth
movers, presses, aircraft, refrigeration or process 
equipment, ask a Parker engineer for tubing recom
mendations based on this "know-how". Write to 
The Parker, Appliance Company, 17325 Euclid 
A venue, Cleveland 12, Ohio. Booklet on request. 
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This low-cost DURO Router-Shaper-Carver can be con• 
verted from one use to another in a few seconds 

An ideal machine for these quick-changing times- when the ability 
to shift rapidly and economically from one set-up to another is vital. 

Here is an unusually flexible machine that can be used for routing, shaping 
and carving wood, metal or plastics. Combines high speed (20,000 R.P.M.) 
power (1200 watts at the spindle) and solid, heavy construction that gives smooth, vibra
tionless cutting. Is extremely flexible-can be transformed quickly into a Shaper or <;:arver. 
Standard equipment handles 1/ 4", 5/ 16 and 3/ 8" bits for routing-5/ 16" and J/ 2" bore 
shaper cutters-and all standard cutters for carving. Has many special features including: 
Specially designed G. E. Universal Motors, New Departure Precision ball bearings, 
pre.cision machining throughout; Table can be instantly adjusted to any height without 
holding foot pedal. Chuck is part of spindle and holds adaptor and cutter close to work, 
thus preventing whip. Many other exclusive features. Unusually low priced. 

Send for Catalog- giving full specifications and prices on the DURO Shaper-Router
Carver-and other DURO quality Machines including Drill Presses, Circular Saws, Band 
Saws, Flexible · Shafts, Lathes, Sanders and Electric Drills. 

MACHINE TOOL DIVISION 
.DURO METAL PRODUCTS CO., 2.695 N. KILDARE AVE .. CHICAGO 39. IL~· 

AlSO MAKERS OF ID®ffi® HAND TOOlS Available on Priorities Only 

uDon't fret, Mrs. Watt/bottom-Henry will have that fixed in a minute with a little Weldwood Glue!'' 

When you want to fix things fast .~ .. remember 
Weldwood Glue. It's quick to mix •.. easy to use .•• 
tremendously strong ... stain-free ... rot-proof ••• and 
permanent. At hardware stores, lumber yards, chain 
stores. United States Plywood Corporation, 55 West 
44th Street, New York 18, N.Y. · 
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WELD WOOD 
PLASTIC RESIN 

WATERPROOF GLUE 
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r car •• 

Ever stop to .figure the punishment your car 
can take even on a smooth highway? Your 
car jounces continuously over many small 
road irregularities that cause chassis joints 
to oscillate with great rapidity, like this: 

Road irregularities cause rapid jouncing 
of spring. Spring jounce causes rapid to
and-fro movement of shackle bearings 

The frictional heat so developed is sufficient 
to ••melt" a poor lubricant right out of a 
bearing, and oxidation causes it to gum and 
dry out so that the lubricant no longer offers 
protection to bearing surfaces. Your car no 
longer rides smoothly. You can feel the dif~ 
fe,·ence! 

Marfak chassis lubricant is scientifically de~ 
signed to overcome these driving conditions. 
You can feel its cushioning effect as you drive. 
The combination of its ingredients gives 
Marfak both cohesive and adhesive qualities 
so that it clings to bearing surfaces and resists 
any tendency to wash out, jar out or squeeze 
out. These hand tests demonstrate why 
Marfak sticks to the job: 

etter .~~ 

, 
' .. , 

' 1 • • • 
• I 

• • 

Cohesive Adhesive 

• 

Marfak also resists oxidation, and retains its 
superior lubricating qualities far beyond the 
life of ordinary lubricants. And, because 
Marfak is self-sealing, it keeps working lubri~ 
cant in where it is most needed, reducing 
wear and saving money by eliminating costly 

• repatrs. 

Marfak forms pro
tective collars that 
keep out dust and 
dirt, keep working 
lubricant fresh 

Change to Marfak today! It will heip keep 
your car on the road ! 

THE TEXAS COMPANY 

Don't miss the TEXACO STAR THEATRE on Sunday nights with JAMES MELTON . ~ 
and famous guest stars. See your newspaper for time and station. 

;~~~TEXACO DEALERS 
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Each CUSTOMBILT 

pipe Is created by and for a 

connoisseur of individuality ..• 

The hand that carves and styles 

it never makes two alike ••• 

Each pipe is a bench-made 

masterpiece by a pipe-maker 

with Ideals of his own ••• 

Fashioned from the choicest im• 

ported Bruyere, elaborately 

'cured, delicately balanced, a 

loy to light up and a (ewel to 

behold! 

CUSTOffiBILT 

Ptpe zllustrated, $7.50. The CUSTOM BILT 
Pipe coilectton inctudes a rwide range of 
styles at $5, $7.50,$8.50, $10) $12.50 and 
up. Ill/ packaged in handsome gift hoxes. 

Only at Better Stores. 

John Hudaon Moore,lnc., 663 Fifth Ave., N.Y. 22 
Distributors also of Sportsman Pipe Mixture, Sasieni 
Fine English Pipes and Sportsman Toiletries for Men. 

Brittle Bullets 
(Continued [rom page ~~8) 

velopment. Col. Jake Smart brought the 
AAF School of Applied Tactics into the pic
ture. Princeton University, the Bakelite Re
search Laboratories, Sperry Gyroscope 
Company engineers, and other civilian and 
military agencies helped explore the prob
lem's many aspects. 

Eventually, Dr. Gross and his assistant, 
Dr. Marcus Hobbs, produced a projectile 
combining tiny globules of lead with ther
mosetting resin. Courageous showmanship 
was still necessary, however, to sell the idea 
of letting machine guns fire these bullets 
directly at human beings for practice. 

Brig. Gen. Kenneth P. McNaughton 
picked up one of the bullets during a con
ference with AAF headquarters officers and, 
before anyone could stop him, hurled it 
down on the plate-glass top of his desk. 
Even Major Fairchild winced. But the 
bullet shattered without breaking the glass. 

The first airplane to be turned into a tar
get and ftown by Captain Everett, was an 
A-20 called the "Alclad Nag." The Bell 
P-63 Kingcobra was selected later as the 
best type because its completely enclosed 
liquid-cooled engine and clean lines made 
it easier to cover with armor. 

When altered for use as target craft, the 
Kingcobras are called RP-63's, the "R" 
indicating that they are. restricted from 
combat. The propellers are especially thick
skinned. Grilles protect the air intakes and 
exhaust outlets, and the pilots' seats are 
surrounded by armor plate and inch-thick, 
bullet-resisting glass. 

The first two of these planes, painted a 
bright orange, began making passes at 
bombers last fall near Laredo, Texas. 
Gua_rds on horseback patrolled the Rio 
Grande Valley ranchland while thousands 
of rounds of breakable bullets were fired at 
the planes. The results were so good that 
AAF headquarters authorized the use of 
300 P-63's as targets, and a special assem
bly line in· the Bell plant at Niagara Falls 
was set up to produce them. 

"Training bombardment gunners the way 
we had to do it in the past," one officer has 
explained, .. was like training a prize fighter 
for a championship bout without sparring 
partners, and with shadowboxing only." The 
frangible bullets, he believes, has made this 
comparison at least 50 percent invalid. 

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. 
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The original, fit
your- hand tool 
-today's finest. 
D oes p recision 
work on any 
m et a l , a ll oy, 
p lastic, wood , 
horn, bo n e, 

glass, et c. 

A WHOLE TOOLSHOP IN ONE HAND 
The sk y's t he lim it with the H andee. I ts useful 
ness is as extensive as the number of quick-and
easy -to-change accessories you own- t here are 
m ore than 300 in t he Chicago line t o gr ind, drill, 
poltsh, cut, rout, carve, en grav e, sand , saw, et c. 

Be4ause it's perfectly balanced and weighs only 
12 ounces t he H andee is the "non -fatiguing" tool. 
Op~rates on AC or D C curren t at 25,000 r.p.m. 

--
• 

With 7 Accessor ies, P ost paid $18~50 
to a ll who have P riorities. 

free n e w 64 page Catalog 
of comple te Chicago line. 

CHICAGO WHEEL & MFG. CO. 
1101 w. Monroe St. , Dept. P.O. , Chlc:aco 7, Ill. 

""Cicp 

---
-

YES, N o m a will buy a 
duck ••• if it's like no 
toy due~ w e 've ev er 
*en before. N o t o nly 
that, but 

NOMA'S $ 
' 

FUND 
for Toy Designs and Ideas 

offers libe1·al reward to am ateur or p rofessional 
designers or i nventors for unusual ideas, de
signs or mod els for toys o f all kinds. 
Cash in on th is great opportunity NOW, as this 
activity and its fun d terminate N ovem ber 30, 
~945 . 

lf'rite Noma, Dept. 123, jo1· full iujormatiml. 

iNOM.A Electric Corporation 
~S West 13th Street • New York 11, N ew York 

·. . 

.. 

Sportsman Pipe Mix
ture is a choice assembly of the 
finest aged domestic and im· 
ported tobaccos . • • Blended 
by experts in putting divergent 
flavors and fragrances together 
••• A mixture that's a triumph 
of mildness and bouquet ••• 
More contentment for the 
smoker and more pick-up for 
the pipe. 

PIPE MIXTURE 
The Champion of Blends 

In t wo poclzet 
si:::cs: 1 o:: . a t 
20¢ and 1 ~ o::. 
at 35¢, as well 
as t·wo glass Jm
mido r jars: 8 
o::. at $1. 50 and 
16 oz. at $2.85. 
Only at Better 
Stores. 

JohnHudsonMoore,lnc., 663 Fifth A~e., N. Y.22 
Di5trib utors olso of Custombilt Pipe5 • • • Sasienl Fine 

Eng li5h Pipe5 and Sport5mon Toilet ries for Men 

Buy War Savings Bonds and Stamps regularly. 
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• TOOLS ARE READY, the skilled man• ' 
power is ready to make Marlin sport
ing rifles again as soon as war con
tracts permit. They will be the best in 
Marlin's 75-year history. Honest guns 
-safe, accurate, long-lived. Built to 
standards that made the name famous, , 
with war-improved skills. Now is a 
good dme to l~k over t~e Marlin line 

WATCH lttODEt ar.o, ·22 aiFliS 
THE INFANTRY ·22 C.\lfiER IOtr .\CfiON 

·Dependable REPEATER 
THEY CARRY feeder A Potented m 

shots f utomotic side e· o~ozine 
or verm;, lect,on. 2S 

and •mall * Qome. 
THE GUNS 

••••• 

lttODEt ao.o1 cup 
8 fost shots f ·22 REPEAT':,.\GA'Z.INE 
recomme dor small Qome A 
N " ed f · monn ·e · • ~- A M or target • " es . on-sized Procl ice b 

9Un ot_g__1 )' * ow Price. 

A10DEl ·Ar D 
22 • ' .\UTOifA 

6 shots os ~ CAlliER RIFLE Tid 
ld I oat os )' 

eo for fost-mov · ou con Pull the; • 
•ng small 

0 
"9ger, 

g me, verm • 
'"· 

Illustrated 
MODEL 39-A 
By many considered 
the world's best all
around light rifle, .22 
cal., lever action, 25 
shots. 

FIREARMS COMPANY 
New Haven, Conn. 

_,_~._--.E~StUf:·----
" . . Use K"ALK-KORD 
BEFORE YOU PAINT!" 

Fill Holes and Cracks 
Quickly, Easily with this 
N.-,n-Hardening Sealing 

Compound 
Kalk-Kord, the original non
hardening caulking compound 
in soft, rope-like form, enables 
you to fill cracks in wood, 
plaster, masonry; indoors and 
out. No tools required, just 
press in with fingers and paint 
over immediately. Provides a 
smooth painting surface, seals 
unsightly holes or cracks. 

I 
• 

Kalk-Kord seals tightly and stays tight. Use it to 
keep out drafts around window and door frames, too. 
Waterproof and non-oxidizing. 

Other Household Uses include: 
Sealing around bathtubs and sinks e Sealing around 
baseboards e Sealing against bugs and vermin 
Glazing windows e and hundreds of others 

3976 

Get Kalk-Kord today at Sears 
Roebuck Retail Stores, Dept. 
30, or by mail from Sears. 

Proclucf J 

Presstite Engineering Co. 
Chouteau Avenue • St. Louis 10, Missouri 

Boeiag 8-29 "Super-fortress" * 
Build the 
World's 
Biggest 

Greatest of AD Bo•••rs 

Modelflalues * 261h~'Boetnst B-29 SUPERFORTRESS. 
Serrif-solld. Line-Controlled. $1.00 

C-D Kit AU-200 . ~~~~F~~:::::::::: 
~ 1 ,. Blacest St.oo 

.... ,_ " '""';::::=~== Model In u. s. -rs •• r .nrs - ~ 
Huge 84" Super CONDOR Soarer. Gllder. C·D K.lt E·l5019,$1.00 

* 
If your dea ler 
can't supply 
you, order di· 

-· 
rect, Including 
20c extra for 
packing-post· 
aae. 

BLAcK w1oow e-n Kit T-lssSt.so CATALOG Sc 
(None Free) 

CLEVELAND MODEL & SUPPLY CO. 
4508£46 Lorain Ave •• Cleveland 2. Ohio. U. S. A. * 

New! A sure cure for condensation drip from cold 
water pipes. Pliable. cork-filled NoDrip Tape elimi
nates w et floors, makes idle space usable ! 
Quick, Clean, Easy to Apply-No tools needed. Covers 
joints as well as straight pipes. 
At hardware, dept. stores. lumberyard s. $125 
Roll, enough for 7 f eet of %" pipe • 

Hit At r 111tsl of Rocllits ud Ca•ed11 
FREE CIRCULAR 

J. W. MORTELL CO. 
534 Burch St. Kankakee, Ill. 
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STANDS UP FINEI 

Whether it's an Army hut protected by paint, 
or a floor protected by varnish, Valspar stands 
up fine under the most rigorous conditions. E ven 
live steam and boiling water can't turn Super 
Valspar Varnish white. This means that you can 
rely on Valspar for b eauty and durability . F or 
Super Valspar Va rnish, paints and enamels a re 
ideal for home repairs, dry in just a few hours. 

~ 

tie !Jmotts 
/llisf81' 

/;oiltil,f f1ltgtet 

~at.! 

AUTOMATIC RETOOTHER Fo:A~~ND 
NO PRIORITY 
REQUIRED 
(l.usMittr) 

Makes New Profits 
Cuts new teeth in 50 sec

onds! Any size tooth 
4 to 16 points. Old 
teeth fall off as 

chips. Simple to 
operate. A perfect 
job. 

ASENSATION! MICROSCOPE $149 
Genuine 10 Pow er -
Dlscon~r the amatln~t s~cr~ts of Insect life, study stamps, pho
tographs, flnrccrprlnts, coins; detect counterfeit money, cou
pons. ~te. Unseen life magnified 10 times actual slz~ with this 
amazing ml('roscope, NOT A TOY! A scientific Instrument that 
shows hidden details of thousands of objects. Easy to adJust. 
Instruction sheet enclosed. Similar In operation to expensive 
microscopes used by scientists. EnJoy hours of run peerlnR' Into 
new worlds hcr~tofore hidden from the naked eye, SEND NO 
MONEY! Just your nam~ and addr ess will hrlnA' yon TF.C'H 
Ten Power l\llcroscope for $1.49 pins postage. We pay 
.POstage If cash comes with order. MONEY BACK GUAR· 
ANTEED. RUSH ORDER TODAY. 

TECH PRODUCTS, 51 E. Wlsllll&tDI, Dept P5, c•ICIII 2 

PULVE 
FLEA POWDE 
~ 

100" SAT I Sf ACTION 
... OR MONET lACK 

(or 

NEW 
Invention 

I 
. I 

I 

Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 

••• For Pleasure and Profit 1 
If you have a workshop-at home or in busi
ness-you n eed this new Warner Electro
plater. At the stroke of an electrified brush, 
you can electroplate models and projects
you can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
s_parkling coat of metal ... Gold. Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished-equipment complete, ready for 
u se. B y doing a bit ofuoorkjor others, yottr ma
chine can pay for itself within a u •uk. So 
make your shop complete by getting a 
Warner Electro plater right away. 5end 
t oday for FREE SAMPLE and illustrated 
litera ture. ACT AT ONCE! Mail Coubon. 
WARNER ELECTRIC CO., DEPT. B-17 
663 N. W e lls St., Chicago 10, Illinois 

WARNER ELECTRIC CO., 663 N. Wells St .• Chicago 10, Dept. B- 17 I 
Gentlemen: Se.nd F ree Sample and Details t o: 
Nunu __________________________________________ _ 

Address'------------------------------------------
I 
I 

L~y State J 
---·--------~-------. 
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The Greatest Little Stove a Sportsman Ever Owned! 
You cannot yet buy this amazing new Cole~ 

?"an "Pocket" Stove. It is still exclusively built 
£or the armed forces. But after victory, you'll 
want this super sport stove along on every out~ 
door trip. Easy to carry as a quart size can of food 
-only 834 inches high; 472 inches in diameter. 

Burns Same Fuel Used in Your Car-White 

Originally designed by Coleman engineers 
for use on battle fronts around the world, this 
compact, quick·cooking stove will be the per· 
feet pal for your hunting, fishing and camping 
trips- for vacations and picnics. Hundreds of 
uses about the home- after the war. 

or Leaded-Ready in minutes for cooking, FREE BOOK-Write for dramatic picture 
~eating drinks, purifying water. Telescoping story of the Coleman "Pocket" Stove in use on 
t ase makes two handy cooking utensils. the fighting fronts. 

THE COLEMAN LAMP AND STOVE CO., Dept. 253·PS, Wichita 1, Kans. 
Chicago 11 Philadelphia 8 los Angeles 54 Honolulu, T. H. Toronto, Canada 
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Beyond the front lines high-explosive land mines 
lie hidden in the earth- waiting for the unwary 
foot soldier! Portable, battery-powered Mine Detec. 
tors locate danger and help clear the way for tanks 
and infantry. War-winning weapons and instru
ments use thousands of dry batteries every day
that's why we're short of them on the homefront. 
Burgess Battery Company, Freeport, Illinois. 

Support the 7th-Buy Your Shore Today! 

BURGESS 
BATTERIES 
IN THE NATION'S SERVICE 

PLAS•71NT 
Is permanPnl. translucent. Brilliant 
rt>d, yellow, blue. Mix to get other 
rotors. Cold-dip from an Instant to 
5 min. to get any s}lade. Easy In
st ructions furnished. Satisfaction or 
money back. Cash or M. 0. Plastic 
Dye and Color Co., 1027 Race St., 
Baltimore. Md. 

With Our six ln. tool steel cutters. Make 
mouldings . casings, drop-leaf tables , grooves 
beading & Jointing 1 .. wide •t.so. llh" •1.75 
ea. Postpaid. State size hole. List & folder free. 

John A. Sandstrom, Box 517, Stow, N.Y. 

Safe Boats Wrth 
FuH Length Spray Rails 
Keep passengers perfectly 
dry-even at high speeds. 
Catalog"also shows today's 
eix most popular models of 
sailboats. Two big factories 
-ave you freight. 

CATALOG" FREE 
Write for your copy. State ItiDd of 
boat In which yoa are Interested. 

Better Built 
Lower Prices 

-- -Canoes $83 and up 

Rowboats $60 and up 

Outboards $80 and up 

Auto 
THOMPSON BROS. FG: CO. U38J 

119 Elm St. 219 Ann Stis ( Write eo ) 
"SHTIGO,W • ~P~ CORTLAND, N.Y. 
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The Catalina is the U.S. Navy's most famous 
patrol bomber . It has a glorious record as a recon
naissance plane, long-range bomber, rescue plane; 
and transpor~. 

After the war, huge Consolidated Vultee Trans
port planes will fly the global skyways, linking 
once-remote nations t ogether in peacetime trade 
and closer understanding. 

Other planes designed and developed by Consolidated Vultee are: 

LIBERA TOR • •• 4-engine &omber LIBERA TOR EXPRESS • ~ • transport SENTINEL • • • "Flying Jeep" 

PRIVATEER ••• searclt plane VALIA NT • • • &asic trainer RELIANT ••• navigational trainer 

CONSOLIDATED VULTEE AIRCRAFT · CORPORATION 
San Diego, Calif. 
Vultee field, Calif. 
Fairfield, Calif. 

Tucson, Ariz. 
Fort Worth, Texas 
New Orleans, La. 

Nashville, Tenn. 
Louisville, Ky. 
Wayne, Mich. 

Dearborn, Mich. Elizabeth City, N. C. 
Allentown, Po. Miami, Fla. 

Member, Aircrolt War Production Council 
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PBBCISION 
COMBS FIBST 

The precision you want 
in equipment after the 
war is the first consider· 
ation in Atlas produc
tion too - proved by 
records of war plants 
from coast to coast. 

With Atlas tools you 
also get many "extras" 
in work capacities, work 
range, operating flexi· 
bility, and long service. 
Ask your dealer for 
d etails. Send /or free 
catalogs now to h elp in 
making your peacetime 
plans. 

ATLAS PRESS 
COMPANY 

555 N. Pitcher Street 
KALAMAZOO 

130, MICH. 

4 TOOL TEAM 
for SMALL PARTS 

MACHINING 

DRILL PRESSES 

MILLING 
MACHINES 

SHAPERS 

LATHES 

FIRST AID FOR 
BATTLE-SCARRED 

FURNITURE! 
Shinola 

Shoe Waxes 
in all colors 

• Whether you want to cover up cigarette burns, nicks, 
scratches on new furniture •• • or bring back the rich, 
mellow finish on an old piece of furniture, there's a 
Shinola wax to match wood of any age or color. These 
first-aid-for-furniture waxes, in the handy shoe polish tins, 
are easy to apply ••• economical to buy. 

The scientific combination of oily waxes in Shinola pro· 
vides a protective pliable film which helps repel water, 
dust and grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too •.. 
Shinola is the largest sell
ing paste polish in Am.erica. 

KEEP ' EM SHINING WITH 

SHINOLA-10c 
(IN CANADA, 2 In 1) 

IN ALL 
COLORS 

TAN (RUSSET) -BROWN-OX-BLOOD-BLACK 

Sand Casting-Forging-Heat 

BRONZE FO 
Hardening 

NDRY 
is again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCBOOLS
CRAF"l'SMEN use FOUNDRYE'I'TE for 
making castings quickly for new inven
tions, for instruction, and general pur
pose. Order now for early delivery, 
Three sizes are available callable or mak
ing bronze castincs of l~lz . 3, and 6 
pounds weight, aluminum, copper, brass, 

. etc. $17.50, $24.00, $3t.50, f. o. b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC eneriY required for operation. 
Write for circular. 

KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. 5·54 Kansas City, Mo. 

• 1 to 9 R.P. Circulars on request. War 
limits production-We supply repairs for all 
SHAW Tractors sold in our 41 years in 
business. 

BUILD YOUR OWN RIDING 
TRACTOR-''WAR HORSE'' 
using old auto parts, powered by 2 H .P. 
or larger air-cooled engine; or walking 
type Garden Tractor 1h to 3 H.P. or 
convert truck or auto into Farm Trac
tor. Each with steel or r ubber tires ; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or a ll 3 for $2.00. 
Money Ba ck Guarantee ! 
SHAW MFG. CO., 5705 FRONT ST. 

Calesbur&, Kansas 
668PS North 4th St., Columbus, Ohio 
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All Items Finely Ground and Polished but Edges Slightly Chipped 
or Other Slight Imperfections which We Guarant- Will Not 
Interfere with Their Use. Come Neatly Packed and Marked. 

YOU CAN EASILY MAKE 
Telescopes Magnifiers Photographic Gadgets 

and Hundreds of Experiments with these Low Cost Lenses 
To translate millimeter measurements: 25.4 mm. equals one Inch. 

TANK PERISCOPE 
Complete Set Mounted Components 

Have fun! Make a real Periscope. Use it to see over the heads 
of crowds, to see under water, to see out windows without 
yourself being seen, and many other uses where observation 
by •·remote control" is required. Originally constructed for 
U. S. Army Tanks, set consist s of 2 fine Periscope mirrors 
mounted in m etal and plastic. Only plywood body frame is 
required to finish this exceptional Periscope. Set weighs 2 3.~, 
lbs. Overall length 6lfs", width 21;8". Would normally retail 
at $40 to $50. 
Stock No. 700-N .. . .•• ...• . . $3.00 Complete Set Postpaid 

( Two Sets ( four units ) . .• Special $5.50 Postpaid) 
MFG. FOR NAVY'S 7 POWER BINOCULARS 

KELLNER EYE-PIECE LENSES .. . you can us e in Telescopes, 
Binqculars, Microscopes, etc. Consist of achromatic eye-lens 
and a field lens. Focal length 27.5 mms. Comes uncemented 
with FREE cement and easy directions. 
Stock No. 6061-N-Edged .. . . . ........... $1.25 Postpaid 
COMPLETE SET OF LENSES AS ABOVE AND THE PRISMS TO 
MAKE A MONOCULAR <TELESCOPE) with objective Lens of 
t wo inch diameter. 
Stock No. 5 100-N-Monocular Set ...• . :- . • . . $5.00 Postpaid 
MI CROSCOPE OBJECTIVE LENS SET-
Stock No. 6093 -N .... . . . ....•. . ..••.... $2.00 Postpaid 
2 Cemented Achromatic Lenses (color corrected J which may 
be combined t o make a microscope objective lens with a focal 
l ength o{ 1f2 inch. Use these to make a microscope for micro
photogra))hy. 
8 MM MOVIE PROJECTING LENS SET-
Stock No. 4011- N ......... .. .. . ...... • . $1.20 Postpaid 
Consists ~_of 2 Achromatic Lenses, diameter 18 mms. and a 
focal length when combined of one inch. 
35 MM FILM ENLARGING LENS SET-
Stock No. 6096-N . .... . • . .. . ...... •... . $1.50 Postpaid 
Consists of 2 Achromatic Lenses to use at a speed of about 
F .8. The~e make a good substitute until Anastigmat Enlarging 
Lenses again become available. 

3 5 MM. KODACHROME PROJECTING LENS SET 
Stock No. 6 097 -N .. .... . ..•... • ..... .. . $_3.60 Postpaid 
Consists of 2 Achromatic Lenses for Projectmg Lenses. 2 
Condens~ng Lenses and piece of heat absorbing glass with 
complete directions . 

S~OOPI CONDENSING LENS SET FOR 35 MM. 
1 PROJEt::TORS OR ENLARGERS 

Crown qptical glass, aplanatic, diameter 52 mms.. F . L. 
88 mm. !Set comprises 2 lenses. 
Stock N . 4019-N. . . . . . .... . ••.. . ..... $2.00 Postpaid 

SPECIALS IN LENS SETS 
Big 10 Page Project and Idea Booklet with all sets-describes 
successful developments-points the way to new experiments. 
Set No. 1-N "Our Advertising Special" 15 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, low power 
microscope, strong magnifiers, drawing projector, photo cells. 
telephoto lens. dummy focusing camera. Kodachrome viewer. 
stereo&copic 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. 5-N "The Gadset-r'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. 1S·N . , . .•... , ... . .• . "The Experimenter's Dream" 
62 Lenses, Prisms, and Optical Items, and New SO-Page Book, 
••Fun with Chipped Edge Lenses". $15.00 Postpaid. Contains 
all the Lenses in the above set, plus 27 other items that make 
this a sensational buy. The variety of Lenses and Prisms in this 
set will e nable you to conduct countless experiments. build a 
great variety of Optical Equipment. 
New 50-Pace Illustrated Idea. Book ••• $1.00 Postpaid. "Fun 
with Chipped Edge Lenses" describes a wide variety of uses 
for our lenses and contains much information especially de
signed for the homemade construction of optical items. 
PERFECT MOUNTED ACHROMA TIC LENS WITH THREADED 
MOUNT-Stock No. 6090-N ............... $2.00 Postpaid 
Lens has diameter of 1a,4 Inches; focal length 511:! inches. 
Excellent Telescope objective or combine two of these to make 
a 3 inch focal length projecting lens for a 35 mm. Slide 
Projector. 

PORRO PRISM SET 

FROM ARMY'S 6 POWER BINOCULAR 
Consists of 2 Porro Prisms to make an erecting system for 
a Telescope. 
Stock No. 3010-N .. .... ....••. • ..•..•.. $2.00 Postpaid 

SILVERED TANK PRISM 
9 0-45-45 degree, 5 3:1 " long, 2 1',.'' wide, finely ground and 
polished. Would normally retail from $24 to $30 each. 
Stock No. 3 004 -N ... . . . . . . . .. ... . .. $2.00 each Postpaid 

( lllustrated booklet on Prisms included FREEl 
FOUR TANK PRISMS-SPECIAL . ... . . . .. .. $7.00 Postpaid 
This is the most sensational bargain we have ever oftered. 

MISCELLANEOUS ITEMS 
Stock No. Item 
3006-N Porro Abbe Prism 
3016-N Pentagon Prism 
2024-N 10 Pieces Circular Plate Glass 

( Dlam. 31 mm.-for makln.r filter) 
1004-N 2 Reducing Lenses 
3001-N Lens Surface Prism 
503-N No. 1 Sable Hair Lettering Brush 

3021-N Amici Roof Prism (3rd grade) 
4009-N Heat Absorbing Class 4 " x 5 " 
4010-N Heat Absorbing Class 2 " x 2 " 
2016-N 17 mm. Dlam. Gunsight Reticle 
2020-N 40 mm. Neg. Lens, Cross Lines 

(Minimum order on above-$1.00) 

Price 
$ .25 each 

.75 each 

.25 each 

1.20 
2.00 each 
1.00 dozen 

.25 each 

.35 each 

.10 eac:h 

.10 each 

.25 each 

Order by Set or Stock No.-Satisfaction Guaranteed 

EDMUND SALVAGE COMPANY 
27 We Clinton Ave., Dept. 10, Pe 0. Audubon, New Jersey 
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VEST POCKET SIZE 
FREE TRIAL 
ONLY 
TOTAL 
COST 

SEND 

50 

NO MONEY 

• IDEAL FOR 

BUSINESS OR 

PERSONAL USE 
F its vest pocket or purse. Guarant eed Ac
cura te. Oper a ted as easily, and as r eliable, 
as machines costing m a ny t imes as much . 
Not a t oy or gadget . Substant ia lly made of 
28-guage steel-guara n teed for life against 
d efects in construction. Beautiful looking, 
m odernized desig n. Finish ed in Rich Ma
r oon a nd Silver. You posit ively can 't buy a 
Ca lcula tor of equa l quality for as lit tle 
money. Accepted as the Finest Low Priced 
Calculator for Over 30 Years! Oper a t es w ith 
a flick of your finger. Adds, subtracts, 
multiplies, divides-counts up t o ten million. 
P ays for itself over a nd over in m ist a k es 
a voided, a nd t ime saved. 

MAKES IDEAL GIFT 
Baby Calculat or makes a n ideal gift- for every Gift 
occasion, Birthday-Graduation- Christmas- Anni
\'ersar1es. F or men, women, children-teachers, busi
ness people, home or shop use. 

I FREE!! Sold on a positi\·e money 
back guarantee. Send only 
name and address, pay post
man $2.50 plus postage (if 
cash is st'nt, we pay post
age- you saYe up to 40c). 
(Send full cash if outside 
U. S. ) Money back within 
10 days if not delighted. 
AGE NTS WANTE D! 

~ 
• Each Baby Calculator 
enclosed In beautiful 
rich-looking Leath erette 
Case-at no extra cost. 

ADD THESE 
7364 
4523 
7897 
6559 

Check your total With the CORRECT 
TOTAL shown In Calculator at left. 
Orde r yo ur Ca lcula to r Today and see 
how easily It IS done. 

CALCULATOR MACHINE CO. tMfrsJ 
DEPT. 454, P .0. BOX 1118, CHICAGO, ILL. 

r-------·USE COUPON--------~ 
CALCULATOR MACHINE CO., {Mfrs.) 1 I P.O. BOX 1118, DEPT. 454, CHICAGO, ILL. 

I Your Calculator is just what I've been looking for. Send I 
one at once r C.O.D. J or 1 I am enclosing $2.50 I· I 

I I I Name .............................. . . ........ . I 
I Address. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

L
l City .......... . .... . ............ State. . . . . . . . . . 1 

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

Burns 
LOW COST 
KEROSENE 
(or gasoline) 

Plenty of Power for 
Faster, Easier Cutting 

Demand for wood is increasing. You can make r eal money 
sawing wood w it h an Ottawa. Equipped wit h a sturdy 5 H -P 
engine. Easy handling. Complete 1-man ma chine with Safety 
Saw Guide; ot her exclus ive Ottawa f ea tures f or fas t sawing. 
USE FOR OTHER JOBS-when n ot s awing wood, use engine f or 
a ny be lt job. Thousands in use. Free Book, price list. Write now. 
OTTAWA MFG. CO., 1701 Wood Ave., Ottawa, Kans. 

• Titan Slide Rule 
6" diameter. Easily read, clearly marked single 
Index scales. Gives logarithms, reciprocals , 
squares, square roots, sines, and tangents. Con· 
tlnuous circular c alibrations cannot go • •ott
scale." Invaluable In multiplication. dh·lslon . 
proportion. conversion, all mathematical prob
lems. Jllade o! durable heavy pure white Viny
llte. Complete with Instructions, $2.0:1. Leathe r-

PRECISION INSTRUMENT CO. 
Box 654, Dept. W Church St. Annex New York 7, N.Y. 

A :RACTIVE 
Genuine Ge r s tner Tool Chests wltb their 

finer finiRhes, will appeal to the most critical. 
Free catalog for Machinist and Toolmaker. 

GERSTNER TOOL CHESTS 
545 Columbia St., Da yton 7, Ohio 

$2 00 Price compl ete 
at hard,var~ or 

tool dealers, or send 
remittance direct to 

NORK WIGGLER 
for FAST and 

A ccurate Set-Ups 

Wiggler body hardened alloy 
steel. Ball shaft enables you to 
indicate accurately from tool 
makers buttons, holes. ground 
surfaces, gauge blocks, etc. 
Needle-Point shaft is for find
ing centers and truing to lay
out lines. Bent shaft holds 
any type indicator and allows 
it to be positioned on any 
circle to 6-inch dia. The onlv 
Universal Wiggler of its kind. 

NORK PRODUCTS COMPANY 
Dept. 236, 5897 S. Main St. 
• Los Angeles 1, CaJtf. 
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Illustrated are the Delta Tilting Table 
Circular Saw • . . Delta Band Saw 
• • • and Delta Woodworki ng. Lathe. 

... when you •njoy the deep satisfaction 
of _using quality power tools-

• 

De ta Homecra t* Power· 

• 

Free Delta Book! 
An interesting p ictu re 
book that shows you how 
to get started in wood· 
working. Illustrates mod· 
ern shop layouts - in 
color. Tells how manual 
hobbies aid mental health, 
in an authoritative article 
reprinted from Reader's 
Digest. Fill in the CO'U· 

pon at right for your free 
copy of "H appiness Is 
In Your Hands." 

MAY, 1945 

• 

Here are tools you can count on to 
give you dependable performance 

The bearings are also pre·loadeil. 
This is an extra manufacturin~ opera· 
tion that eliminates the " play' in the 
bearinp, to help you enjoy long-time 

Any woodworking enthusiast can tell operattng efficiency and accura.cy. 
you that using your hands to make These bearin~s fit snuglj'_ into pred· 
good-looking things pays off in pride sion·bored· beartng seats. This helps to 
and pleasure and mental alertness. It's keep the bearings lined up properly, so 
a happy hobby! that you have greater assurance of fin· 

But whether you enjoy all of the fun ishing pieces to exact dimensions. 
woodworking can give you - or miss Precision-ground shafts are another 
out on part of it - depends to a con• example of Delta's quality workman• 
siderable degree on whether or not you ship. These are shafts which J:Wl. with· 
enjoy the service of quality tools. out .any "wobbling" which might throw 

Yes, your tools - both hand tools ff 
and power tools - can make a difference. 0 · your measurements. 

It's because quality is so important To help eliminate annoyi.ng, damag• 
that Delta Homecraft · Power Tools are in$' vibration, the pulleys which trans· 
used by woodworkers everywhere. Delta's JDJt the power from your motor to your 
"hidden values" in consuuction-qual· power tool are dynamically balanced. 
icy engineering features that mean a lot If y9u're a woodworking hobbyist-
to your contentment - help you obtain or are anxiously awaiting the day you can 
accuracy, economy, depend• -become one-plan now on 
ability, safety. enjoying these quality fea· 

Take Delta' s d ouble-sealed cures that help you get the 
ball bearings, for instance. most .out; of your absorbing 
These are bea1:ings that are hobby. Plan on getting_Delta 
fully protected against harm· Home craft Power T o ols, 
ful dust, assurin ~ you of when they are again avail• 
lon~er bearing ltfe. You able. 
don t have to bother about Ri~ht now, save for your 
oiling them, because they stay happtness - and eam the 
lubricated for lif e, when *Trade Mark Reg. right to enjoy it - by buy• 
they leave the factory. u. s. Pat. otr. ing War Bonds. 

--------------~ THE DELTA MANUFACTURING CO. BM·25 
682E E. Vienna Avenue, Milwaukee 1, Wisconsin I 

Please send me my free copy of "Happiness ls I 
In Y our Hands" picturing the ideal creative 
hobby ~tnd . showing how to get started irz il. 

~ame.................................................................................................. Ill 
~cldress ................................................................................................ ·Jill 

• c:.-;;··;;-;;·;;·-;.-~·-~~s;::.e.;;··;;··;.-.I 
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Pulsing steadily, hundreds of times a mile, 
your AC fuel Pump 11 the strong, reliable heart 
of your fuel system. It has given you long, 
faithful 1ervlce because of Its lnbuilt quality and 
scientific design. 

You can prolong that faithful service indefihitely, 

if you insist upon an AC when you 

replace your present pump with a 

new or rebuilt one. 

tt, 'HANDY 
ELECTRIC 

LANTERN 
OJ IOillses! 

WEIGHS ONLY 
29 OUNCES ••• 

Easy to Carry 
Long Distances I 

Postwar PORTA-LITE today •• • the handiest portable electric 
lantern, now improved in seven ways I Amazingly light, unusually 
useful •• . in home, office, factory, for sportsmen, night workers. 
LoTte rubber-grip bail may be launc on arm or belt, Of1ef' motor in car, or 
on bumper as emugency light. Bail is adjustable-bright beam may 
be directed at auy angle d esired, while changing tire, etc. Uses 2 Ol' 
41lasblight cells, only type replacea ble anywhere. New patented 

circuit prevents corrosion and faulty contacts
adds years to life. Weatherproof switch, tarnish
proof reflector, bu lb guard base. Streamlined all-metal 
case, double-plated, highly polished. ORDER TODAY I 

WARNER ELECTRIC CO. 
Dept. B-43, 663 N. Wells St., Chlcaco 10, 111. 

TRUSTABLE TO PROTECT 
ANYTHING RUSTABLE! USE 

lEN DOlL 
For Guns, Tools, 

Locks, Hinges, Tackle 
lfyour dealer luun't it. write 

McCambridge & McCambridge Co. 
Baltimore 23, Md. 

DEPENDABILITY 
R eliable for years, the BULL 

STREA:\U.lNE AUTO CO)IPASS is greatly 
improved today. Finer performance, even 
greater accuracy, modern styling. Ask for .a 
HULL Compass. Circular free. Price $3.50. 

HULL MFG. CO. 
P. 0, Box 246-ES Warren, Ohio 

Balliet 4"11" Base. IIIII ellhr $&01 
Metric IC' Ani~IIIIIS lelpls • , 

Catalog with 3000 lllustratlonsoflaboratory 
Apparatus sent for 75 cents. Catalog listing 
10.000 chemicals, drugs. minerals, etc .• and 
1700 scientific books sent for 25 cents. 100 &cl• 
entitle hooks, 10 cents. 

LABORATORY MATERIALS CO, 
7317 VIncennes Ave, Chicago 21, Ill. 

Alter War 
THE WORLD'S SAFEST ELECTRIC JIG 
SAWS will again carry the name: 

. 

SYNCRO DEVICES, INC. 
(FERNDALE 20, MICHIGAN 
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Did you ever see a n actor's 
mirro r? It's fra med w ith b right e lec
tric light bulbs, as critical of h is face 
a s the a udience at curtain time. 
O nly PROFESSIONAL Blades give 
h im a sha ve tha t will keep his fa ce 
as smooth-looking at sunset as it 

:; ..0~ was at dawn. Only blades proc-
·~~ ~~·- . ., ~c._p..r'~ 

~· :·_ ~~ 
. . ~ . : . . 

essed from the fi nest surgical steef, 
p recision-honed and micro-tested 
w ill produce a shave that ca n stand 
the "actor's mirror test ." 

That's real TOUCH and GO 
shaving- all that the words imply 
-a whisk and you're whisl<erless. 
Try a PROFESSIONAL Blade today! 

PROFESSIONAL BLADE CO • . 
NEWARK 2, N. J. 

ONE REMARKABLE,ADVANTAGE OF THIS PIPE 
~ ;~~~§~/nrf~"2~i!ts ability to stay everlastingly dry after long 
~ nd constant use. No other pipe offers all the 

'"'"lton Crown safeguards- the condensing 
well and patented features that trap bitter slugs 

and juices ... assuring an ever-cool, ever-dry p reventS bac·k J 
o.f moistc,e 

bowl and mouthpiece. An extraordinary 
pipe that provides extra dividends 

' CONDENSING C!{A MBEg 

ef smoking contentment. 
!raps pnt/ hp/tfs bitter 
;uke~ a nd setlimen.l 

BOWL (J:JARD . 
lce eps sha,J( 

and. bowl d!'X 

' 

When dealers ore sliort o' 
Royolfons remember that 
many of these pipes are 

$}50 
Selected Briar 

going to servicemen • 

• 
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LUSTROUS EBONY OR 

SMART NEW PASTEL 

CORALITE AMPLIFIER 

NO E X TRA COST! 

ONCE MORE ZENITH takes a forward step in hearing aid 
smartness a nd style! 

The Neutral-Color Earp hone and Cord gave com
plexion harmo11y to the famous Zenith Radionic Hearing 
Aid. Now Zenith g ives it apparel harmMJ). too-with a 
cboice of amplifier colors at no extra cost. 

The beautiful coral tint of the new Pastel Coralite 
amplifier harmonizes with l ight-color suits, sweaters, 
shirts and women's sheer frocks and blouses. And the 
lustrous Ebony amplifier blends with dark-color ap 
parel. See both colors a t your Zenith dispenser. 

A New Model for Practically Every Type of 
Correctable Hearing Loss 

Each complete, ready-to
wear ..• with your choice 

of a mplifier color. 

1. Standard Model A-2 -A. 
New, improved model of rhe 
famous Zenith standard hear
ing aid for the person of aver
age hearing loss. Only $40. 

2. Air Conduction Model A-
3-A. A JUpu·-power instrument 
with ample volume in reserve 
to assure maximum clarity and 
tone q uality even under most 
difficult cqnditions. Only $50. 

3 . Bone Conduction Model 
B-3-A. A powerful , precision 
instrument created specially for 
the very few who cannot be 
helped by any air conduaion 
aid. Only $50. 

THE NEW ZENITH RADIONIC HEARING AID 

BY THE MAKERS OF 

. 
IIIIADIONIC: PRODUCTS IXC:LUSIVnY

WOilLD'a L&ADIN8 MANUFACTURal 

~----·PASTE ON PENNY POSTCARD AND MAIL ----i 
: ZENITH RADIO CORPORATION, Dept. PS-17 I 
1 6001 Dickens Avenue, Chicago 39, Jllioois 
I Please send Free booklet on Radionic H earing 
: Aids and n.aroe of nearest Zenith dispenser. 

I 
I 
I 
I 
I 

Name~- ___ ............. __ .. ______ ·-------------------·--------------------

Address_ ............................ - ............ ---------·-------- ___ ................... __ .. ---· ..... ·----

1 City...... .... . . . . Stale 

L------------------------------COPYRIGKT 194 5 , ZENITK RADIO CORP. 

F 
I 
s 
H 

• 

ELECTRIC HEATING ELEMENTS REPAIRED 
)\t·W amazing XI CHROC'ITE PASTE will do i t ir 
a jifTY. l-'i1uply on•rlap ends. apply paste and turr 
••u c·urn·m. l'st'Cl SIII'Ct'ssfully lJy utility rompanlt>! 
alltlhlh<•ls. Fa111ily size. $1. Satisfarlion guarantt>ed. 
Advance M fg. Co., Box 8 6 1-B, Minneap o lis, Minn. 

Glo 
Lures 
Atlnlcl Flah Like a 
Ught Draw s Moths 

I any 
lalt ••• Floaters, Sin ken, Flies 
Once you uae o GLO- LUII you'll n•••r 
fish witholll one. The ohy fellows con't 
rflist it. Lond your limit EVERY rime you 
fish. Order an amazingGLO-LURi rodoy. 
Onllr$1.00 postpaid. Doullle )'04N - 1 

_.c>cJc~ if 1101 ralilfled. 

Holes and cracks in 
floors, baseboard or 
woodwork can be 
easily repaired with 
PLASTIC WOOD! At 
paint, hdwe ., lOc stores. 

' 

F 
I 
s 
H 
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Wate rproof. shc)ek;~;';f anti•mag~tetie. radium 
d ial and hands, unbreakable crystal, precision 
tested, sweep second hand. 

I . 
No . . rw 121 • 

·: · .• [~ jewels, stainless dee! back ........ ............. . 

. · No . f.W212 

$39.75 
$42.50 
'59.75 

; ':· J ~, ·jewels, stainless steel back ................ .... .. 

No. fW 330 
17 jewels, all stainless steel case ............ . 

Prices Jnclulle All Federal Excise Taxes . .. 
Postage Prepaid. Ma il Orders P~omptly F illed. . . . . ... . 

Write for :. free. Illustrated Booklet / ·fw.·:. 
' ' . ... 

~' ' 

: · . 
. · B'ELL WATCH COMPANY 
· .. ·,.;~nfe and Ute Bldg., tockefeller (eater, New York 20, N. Y. 

For a RIJNY special gift 
c1u>ou a Biltmore of im· 
poM4 Al&trima Bri<u. a1 

IS $7.50 llD 

. 
·I 

i11 
·li 
H 

X ' 

,. ~ ' 

•• . . 

ELASTI-GLASS, the mir· 
acle material of modern science, 
has 10~ stretching, yielding 
comfort ... and is highly resis· 
tant to perspiration, water, oils 
and acids. 

ELASTI-GLASS Billfold has Coin 
Pocket, removable 4-section Pass Case 

$2.50 

EVER- MOIST Tobacco Pouch ••• 
Elasti-Giass lined. , , , ••••••• , , • $1 

ELASTI-GLASS Wrist Watch Band 
•. • highly resistant to perspiration. $1 

*Eiasti-Ciass Is an oraanle aids and althouoh o! almost Htr!n(l 
elasttcttv comatns no stltca or rubber. (*Trade Mark Reg. 
U.S. Pat. Off.> Made from "Vtnvlfle"t Brand Restna. 
CtTrade Marie Reg. C. ct 0. C. 0.) Oo~ered btl U.S. Pat . 
No. B,t88,S1S. 

FGCtory: 1737 S. MlciJga1t Ave., Cblcaga J6, Ill. 
Dealers: Get in touch with our New York, Chicago, los 

Angeles or Honolulu offices. Display material 
and stocks on hand. 

M 4Y, 191,5 Buy War Savings Bonds ancl Stamps regularly. 249 
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You can't blame a fellow for 
making tall claims about his place on a fabulous 
fishin' lake up in the woods. Ask any man who 
has a stake in one-they all talk the same way. 
And that is OK! Because, for a few memorable 
weeks of the year each place is everything the 
proud owner boasts . . . the finest spot on earth! 

For 35 years, in countless thousands of camps 
from the humblest to the grandest, an Evinrude 
has been an important part of the picture . . • 
indispensable to the fullest enjoyment of each 
flee ting day. W hen outboards were called to 
war, Evinrude's matchless experience was ready 
for critical assignments. After Victory, Evin
rudes for pleasure will follow great war motors 
down the production l ines ... and they will be 
genuhze El'iurudes .. . motors wortb waiting for! 
EVINRUDE MOTORS, M ilwaukee, W isconsin. 

OUTBOARD MOTORS 

• 
' 

BUY MORE WAR BONDS ••• AND HOLD THEMf 

The Guidebook 
to Rifle 

MARKSMANSHIP rake . 
government ' 

. .. . .. . .' 

approved 
rifle course-

sp onsored by the 
National R ifle A sso-

• • • c 1a t t on, t o tratn 
citizens in the u se of rifles. Send T ODAY for 
above 48-page FREE booklet, and details on 
bow to get this expert rifle training. 

5975 St. John Street, New Haven 5, Conn • 

350 Cuts 
a Minute 

Tum wood Jots into cash: help sa ve other fuels to wiD 
t he w ar. Use Ottawa-fastest cutting; easiest wa y. FlEE 
Cuts large and small logs , f ells trees. Thousands in IOOI( 
use. Buil t to last with special heavy stiff saw blade. ••• 
P ositive safeiy clu tch control ,driven f rom any power take-off. 'W.e Uot 
OTTAWA MFG. CO., D-501 Forest Ave., Ottawa, Kansas 

SUMMER COOLING 
Parts. Cooler plans, Blower plans, Supplies . Sped al 
attachme nt to e nable you to use. for cooling. your 
present furnace blower. Send for further Information. 
P £ £ ll £ S S S A l £ S Sllerill•n llvd. •• 44111, Unc.ln I , Mellr. 

Stop those leaks! End that seepage ! 
Use STOP- IT-amazing quick setting. 
waterproof m aterial. Simply mix with 
watH and apply. Sets hard and per 
m au('nt. At your dealer or \vr ite di rect. 

T A MMS S ILI CA CO. 
Dept. S-2 10, 228 N. LaSa lle St., Ch icago I, Ill. 

W hat ho lds w ith 
firmness, " peels" 

with ease; 
W hat mounts rare 

stam ps from Celebes? 

• 
STAMP HINGES 

At Stationery Departments Everywhere 

250 Buy War Savings Bonds and Stamps regularly. POPUL A R S CIENCE 
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IS I R 
America's most popular war time 
game for youngsters and oldsters 
alike is under way again! · Why 
not organize a league in your 
neighborhood so st"veral teams 
can compete for the champion· 
ship. H & Ws new Official Softball Rule 
Book is ready-send lOt in stamps 
to Department Z-34, or see your dealer. 
HILLERICH ·& JRADSBY COMPANY, INC. 

Louisville 2, Ky 

· WATER . 
AND 

SHOCK · 
ESISTANT 
·* 17 JEWELS 

* ANTI· ' 
AGNETIC, 

'* RADIUM 
D'IAL . '• * . ' 

. SWEEP ~ 

Fed. Tax 
Included 

$491.5 lfrSECOND. 
,· H.AND 
·-~" ' ' 

~~~~---.~--~~ 
v24-HOUR OrAL -Chrome Steel $52.50 
YELLOW GOLD FILLED Steel Back $57.~0 . 

HOW AVA~LABLE . 
We'll pack· and mail gifts 

. fa Service Men #Jere and abroad 
SEND CHECK OR MONEY ORDER NOW TO 

r lh• HO.USE .OF. WAtCHES ~ 
tJ ·. A30 Madis-on Avenue Ne\(# :Yo;k 17. N: Y.J 

11 Analysing the drama and 
highlights of each day's 
war and political news is 
a tense job. I find relaxa
tion in a Forecaster smoke 
as I prepare script for 
broadcast.ll 

SYDNEY MOSELEY 
WOR News Analyst 

Yes, when the tension is on it's 
nice to fill up and enjoy a cool
smoking, mellow-flavored Forecaster. 
That's just why so many Forecasters 
are going to service men • • • they, 
like Sydney Moseley, have found 
real pleasure and relaxation in a 

' Forecaster smoke. If your dealer is 
temporarily c•.tt of stock, it's because 
the armed services come first. Keep 
asking though! Once you own a 
Forecaster you'll enjoy it always. 
National Briar Pipe Co., Jersey Oty, 
New Jersey. 

$1.50 
SIR SHELDON 

in natural 
briar, $2.50 

MAY, 1945 Buy Wcrr Scrvlngs Bonds crnd Stcrmps regularly. 251 
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BROKEN PLASTER 
I t's easy to repair cracked walls with Rutland 
Patching Plaster. J ust mix R utland with water 
..• wet the old plaster ••• and apply with knife 
or trowel. Rutland is the original ready-to-use 
patching plaster. E xtra fine and white. Does not 
shrink or crack when it sets. M akes a patch as 
smooth and lasting as the wall itself. 

HOLES IN CONCRETE 
Repair breaks in cement floors, walks, etc., with 
Rutland Concrete Patcher. Quick. Easy. Just mix 
with water and apply with trowel. To be sure of 
having enough, ask for the 25-pound bag. 

RUTLAND 
RE PAl R PRODUCTS 

Rutland Fire Clay Company, Rutland, Vt. 

• 

'\ d l ~ 
THE NEON 'GLOW ; 

••• LOCATES TROUBLE 
INSTANTLY in electric cir· 
cuils, fuses, cut-outs, motors. 
rodios, oppl ionces. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 

AC from DC. For su· 
perior to ordinorv 

~r--t~~ clurnsv test bulb. 

PUTS "fiNGER" ON THE 
TROUBLE SPOT-- QUICKLY 
Saves precious time. Indis pe nsable In shop 
or h ome. Has patented safety features. 
Vest pocket size with clip. Lifetime cuar· 
antee. List $1.!50 (Priority A7 requlredl 
Purc hase throuch recular e lectrlca l dealers. 

TAPE WORMS 
ROUND WORMS 

(Ascarids) 

HOOK WORMS 
WHIP WORMS 

'-It 
•• • you can free your dog of all thesewonns 

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

Used by leading btaeders. At leading pet, drug. department stores, 50c 
1 packqe (double size, 75c). Packed two way$: for puppies, for dop. 

Often associa ted with Hardening of the Arteries, 
a St rol{e, P a ralysis, H eart Trouble, Kidney Dis ease, 
and oth er grave compUca tions. Resultf ul treating 
met hods of the Ball Clinic bave proven dependa ble 
for nearly a quarter of a centur y. Send for FREE 
Blood Pressur e B ook today. No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 

ROCKET TO THE MOON? SOON! 
Wartime Developments in Roclcet Technique Point 
Way to Post-War Inter-Spacial Roclcet Adventure/ 
Join United States Rocket f;orietY. I nc. A nation-wide or
ganization of service men and technlrians of all kinds who 
are dete•·m!ned to see that our Coun try wins the R ACE TO 
('O~QUEU SPAC'E! Send :!5c for informative application. 
KN•Jl in the ad\'anrE> ranks of progress! Uni ted States Rocket 
Sudety, l nc . . Box ::!9, Glen Ellyn. Illinois. 
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SHELDON 
S-56 

The BIG small lathe 
For the lromecraftsman who 
wants the best-this SHEL
DON 10" Precis ion Lathe is unequalled in the moder
ate price field. 11 ~" swing, 1" ~llet capacity, full 
quick-change gear box, power longitudinal and cross 
feeds, underneath V-belt drive, 5 drawer steel bench. 
Write for circular. 

SHELDON MACHINE CO., INC. 
4268 North Knox Ave., Chicago 41, Ill. 

11 0-VOLTS AC 
from DIRECT CURRENT 

wUhKA TO KONVERTER8. Furnish stand· 
ard 110-v. AC from 32. llO. or 220-v. 
DC. Good deliveries on sizes 350 
throu,gh 2500 watts on priority orders. 
Good deliveries on 5. 7 1(i . 15 It 25 
KW AC generators. Mfgr s of motor 
generators. frequency chan!fers and 
high frequency ~renerators. 

KATO ENGINEERING CO., 
123 Elm St., MANKATO, Minn., USA 

Amazing New-Type 
Canvas Paint 

BEAUTIFI£S AND 
PROLONGS LIFE OF 

0 

OLD, FADED AWNINGS 

Today you can both beautify and pro· 
long the life of your old faded awnings 
with a single application of Setfast. 
This special canvas paint will not stiffen 
canvas nor chip off! It also repels water, 
shields out destructive rays of the sun, 
and fights rotting of canvas. 

Your department store, hardware or 
paint store has Setfast in 10 beautiful 
sun-resistant colors-also black, white, 
clear. Setfast is also perfect for auto 
tops, fibre rugs, tents, awnings, and all 
outdoor canvas. 

An lnterchemical Product 

Single appiica
tioll does iob. 

Does 1101 stiOen 
canvas. Will not 
crdck or chip on. -----------. 

CANVAS 
PAINT 

Interchemical Corporation 1 
Trade Sales Division, Dept. RS-55 I 

I Fair Lawn, N. J . 
f Send canvas sample painted wit11 Setfast. f 
I Name .......................................................... - . I 
I Address: ........ - ................... , ............... , ............. _ I 
I My dealer's name ....................................... Jl 
L--·-----------

' 

Not a temporary Pipe, but One of Real Merit 
' 

and True Beauty-from Sunny California 

MONTEREY .PIPES 

Giant Mission Briar Burls · 

MONTEREY 
Specimen Grain 

$5 

(also Select 

Grain $3.50) 

RARE GROWTHS THAT GROW JUST' 
ABOVE-GROUND- MELLOW WITH TIME 

Like rare burl-growths from other Continents, 
MISSION BRIAR is ·old, complex in grain, and 
hard to find. Comes from California's MISSION 
Country. Millions of acres of Briar Shrub pro-

1 duce only a small percentage of the crown
growths, called burls. This burl-where the fine 

' texture is_,is what makes a superior pipe, of 
beauty, durability· and .sweetness, fine of flavor, 
cool to smoke. Look for MoNTEREY PIPES, made 
of MISSION BRIAR, at your dealer's, Select 
Grain, $3.50; Specimen Grain, ~5. 

Operation No. 2, Pulling 
Mission Bria.r burls from the 
ground, with tractor and 
Burl-Hook~ Next advertise
ment will show Seasoning 
the Mission Briar. 

Kaufmann lros. & Bondy, Inc., 630 Fifth Ave., N.Y. 20, N.Y •. 
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from the smoke 
passage 

You enioy a 
SWEET, DRY SMOKE 

all the lime! 

Pat. No. 
2,166.537 

Here's a pipe thattreats 
you right-protects you 
from rank, biting mois· 

ture. In the specially designed stem of the Smoke
master, a pipe cleaner absorbs moisture as fast as 
it forms. You never draw through rank, biting 
juices. Thousands of men now know what a dif
ference that makes in smoking enjoyment! 

A fresh pipe cleaner can be inserted in a jiffy
you are always sure of a sweet, mellow smoke! 

In many popular shapes, of Native Bria.r. At 
leading dealers. 

Smokemaster Cu&tom-made $].50 
Smokemaster Standard $1.00 

Briarcraft, Inc., 347 Fifth Ave .. New York 16, N.Y. 

Briarcraft 

mo tmas 
THE PIPE-CLEANER PIPE 

' 
. ' 

• 

A genuine steel 
MOTORBOAT TO 
ments far in th~r.;f..t«io 

ill"•TH A BEAUTIFUL 
11e1rs feature improve
head of competition. 

Increases mi 
and gives bet~r 

reduces back preuure 
rmci.t1•te. Savings in gasoline wil_l 

pay for 

S17o50 
PLACI OF atGULAR MUFPUR 

$5.00 Chrys., Oht. .... lclc, otc., $7.oct 
ovtl•st two r.,uler steck replec•-ltb. 

DetJers ~nled .... 

WANT a permanent busi
ness profession of your 
own? Then become a. foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 

run as high as $50.-$100. weekly af ter a few weeks home training 
-not medical or chiropody-easy terms. no further capital 
needed. no goods to buy. 50th year. Write for free booklet . 

• 
Step•ea•• SJWt- of Foet Correctioa, &Z Back Bar, Bottoa, Mus. 

De1oil construc.tion BlwprintJ on 6 lewh metol o nd wood ..... orltino 
tools, postpoid for $ 1.00. Includes, prints, for lewi• 10 .. Shoper. 
Milling Mochine# Drill Prcu, Vise. 16" land Sow. 6" Jointer. Plain 
or Ulmi-finishe d castings, available for the~ tool to \ove ~o~p to, 80o/o 
of comporoble new tool cost • 

.,...,,,,.,,4 ,..,.,. c . .. ,.,_.,.,., ,, •• with ''"•"';" ' Ord.t-4ttuibn 

LEWIS MACHINE TOOL CO. 
P.O. laa111,1ta.A,DEPT. 0 · 11, LOI AIIGEL£111,CALIFOIIIII 

·------ -- -- ----- ---

PrMit for "You when yo~ ... 
eJ" Arc WeldtnCJ 

. ' obs l You'll like 
\h BIG PAY w eldmg J " S ' mpli· 

on ose 1 i the arc that 1 
Hobart's close c on tro o ' t' n s and with any 

d . ·n all p os1 10 
ties" arc wel 1n g 1 t increas e you r 

\ de It's s ure o ld type of elec ro . l ' t . of your w e s 
· ve the qua 1 Y ti 

\spleed a nd 1mpro . and extra pro \. 
lt more busmess resu . 

· • · · L1tera· FREEl Descnptwe d to 
• t end pos t car 

ture. JUS sBROTHERS CO. 
HOBART Oh' 
Sox P-55, Troy, •o 
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clear rmery 

out 
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BEFORE THE WAR we said, 'tAsk any outboard motor owner 
about Sea-Horses." We knew that most owners-whether or not 
they drove a Sea-Horse-would speak well of our product. 

It's time to say that again. All outboard motors in civilian 
use are older today. And we believe the good word about Sea
Horses is better than ever. 

There's lots of experience wrapped up in these fine motors. 
It shows up in DEPENDable performance through the years . 

.,.. JOHNSON MOTORS, WAUKEGAN, ILLINOIS 

Showm9dnll 
poml after 
qrmdi"V 

GRINDS DRILlS IN 4 ANGLES 
Anyone can be an expert from the start with 
the Super Drill Grinder. Sharpen round shank 
drills from 3/32" to 1-1/ 16" in diameter. Grind 
old, broken or dull drills to factory finish in 
FOUR ACCURATE DRILL POINT ANGLES 
-49°- 59°- 69°-88°. Grind short, medium 
and long twist drills from 1 %" up to 11" long. 

' ;."!!::.~~Rod""" 0<' Sttap/WJ 
'- and SO?U/ed 111 NO NEED fOR PROTRACTOR 

__.- louHrl'fi /IOSthon. 
.-..._tor lon.q 

ardis 

Recessed angle guides eliminate need for pro
tractOr in setting the Super for exact angles . 
Nothing to get out of order. Don't guess at 
drill grinding. This precision fixture gives a 
true center and desired clearance. Does work 
like the highest priced grinders. Sharpens drills 
in 2 5 seconds! Saves drills- saves time and 
money! Attaches to bench or grinder and is 
equally suited for hand or power-operated 
grinding wheels. Pays for itself the first week. 
THE GRINDING FIXTURE THAT GIVES 
ROUNDED POINTS! USED BY ARMY-PATENT PfHDIHG 

IMMEDIATE DELIVERY. Mail your 
check or money order for only $2.95, 
with your p r imed address. Your Super 
Drill Grinder will come by return mail, 
with complete instructions postage paid. 

CUUAIITEED Tl 10 THE WDIK DIIIOIIEY REFUNDED! 

lru:orrecf 
grmd _ __,.., 

NAVY-AIRCRAFT PLANTS. 

40,000 NOW IN USE! The Super drill grinder assures accurately 
sized holes. Ideal for factories, repair shops, home workshops, garages, 
farm machine shops, tool rooms, hobbyists, model makers, tradesmen. 
Four angle feature gives proper point tapers for clean fast drilling in 
steel, wood or plastic products. Saves buying new twist drills. 

CRANDALL MFG. CO• 
1512 WEST SLAUSON AVE.- Dept. FB-5 

LOS ANGELES 44, CALIF. 

• 

• 

Copynghted rnateri 



• 

• • • • • • • • • • • • • • • • • 

196 
that 

No. 000 ANGLE VISE 1 

for MILLING-DRILLING-GRINDING 
FITTING-FILING 

Solve Difficult Angle Jobs 

Quick, nC'curnte !'E' t ups: .at 
an\· anp:le. End makt--shlft 
method:;- tim t- lo;.><- rejec
tion:;. IdEo-a! for t oul rooms 
or home W<•rk!:'h op. Accu
rate!\· machined and gradu
ated·. On <·e ;.et i t sta~·s 
locked. J aws hardened s:teE' l 
- plain or groo\·ed. Size::! 
11/:2 " to 8" J uw s. 

A mol't neceA~nry fixture f or smr. ll ~ll o)ls and e,·en 
CJn<·r::;ent·y ·woJ'k in Jm·gc <H•t •.C:. .Fit~ nny 8''·~1' ' ·1 0'' 
South Ht•nd. Attn ~. ('raft.:--tnan . Sh<·hh•n or oth~r 
l ath«.·~ of s itnilnt· !"i:t.P :--. llw· g r:tduatt·d '«.·rti l'nl fC't1d 
scrt~\\· and 360 dt·~J't't.' ::rt·;uiuat i<m f <•r Yt•rt lcnl anJ,:lE' 
acfj\J~tm4?nts . En~ iJy nH•Uhtt~ct un cr<H .. S (';.)ide nnd 
Jwl<l IJ;v one T·>'lot holt. E<!Uipp<>d with P.~L~IGRE::'\ 
Yl~E. 21 2" Jaws OJll·ning- fu ll 2 1 2·'' . \" i~<' hCis one 
plain and one groove<.! jaw f o r holtlins- round !Jicct-s. 

MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 
Width Depth Opening 
Jaw J:.w J:..w Heig ht Price 

21/2" 1-1 116" 21.2" 1 01. 2" $24.75 

ORDER DIRECT-Write Jor Circular No. 347 
CHICAGO TOOL AND ENGINEERING CO. 
8396 South Chicago Avenue Chicago 17 111. 

Suggestions 
you to get 

gas mileage + 
longer tire life + 

Practical 
will help 
better 

better 
lower 

performance + 
upkeep costs + 

Get a FREE COPY from any G e neral 
Motors dealer, or use coupon b e low . 

Customer Research Dept., Room 1764 
GENERAL MOTORS; DETROIT 2, MICH.; 

Please send FREE COPY of new edition 64-page 
"Automobile User's Guide" containing 196 
practical suggestions on wartime operation . 

I • • • • • • • • • • • • • • • 
:Name ......................................................................•................... : 
: please print : • • • • 
: Address ....•.•................. ... .... .................. .......... .......•..•..•••............. : 
: please print : 
• • • • • • • 
:city ...... ...................................................................................... .. : 
: Zone State: 
: Make of car : 
: now owned ........... ............. .... . -................. ..... .......................... ...... : 
• 5 year model: 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Bean's 
Book on 

Improved, 
How to 

Revised 
Hunt, Fish 

Camp 

HUNTING 
FISHING 

and 
CAMPING 

By 
L l. Bean 

and 
M r. Bean's many years of 
varied experiences ha , ·e 
proved invaluable to count
less sportsmen. Definite, 
usable information for 
making your trips safer, 
successful and enjoyable. 
43 chapters. 116 illustra
tions. exceptionally good 
paper, cloth bound, 108 
pages Including memoran
dum pages for making 
notes on 10 outing trips. 

Send for 16 page 
prospectus 

Price $1.00 Postpaid any-

p • $ 1 OO where in United States or r.ce • Canada 

L. L. Bean, Inc., Freeport 228, Maine 

PS HO LOS~SE~s : 
Levels all screw-top std. size Jars, removes ; 
nicks, stops mold, milky peas, darkening of ' 
pears, etc., and loss of juice. :\ew jars and old . 
must be ground for perfect results. O rder Toda!! , . 
stock low; money refun<h·d if supply exhausted . . 
~3 .95 prepaid in U. S. F ree circular. 

MIKALSON MFG. CO. Dept. S. Box 701., 
EVERETT, WASH, 

an extremely profitable lifetime business-profes
sion, operate a Collection Agency-Credit Bureau. Easily 
learned- No capital necessary. Free folder. Write to 
Ceo. H. Dtpt.S-l,S.A.& K.Bidg.,Srracuse.N.Y. 

ARTHRITIS • NEURITIS - SCIATICA 
Why continue io sutter the agoniz
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy. modern, 

non-sur~cal treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 
BALL CLINIC, 

Qnlllify for (.'('rtifl~d G rapho-A.nalnt D egree. 

--==----·-· ........ -...... -_- ... : : -:: ::-- :... .._ 
... ·-- ..... ·-- ---- ......... _ .:-::- ..... · .. 
-.:- .... -.. -... -... .... -.- --: 

Earn up to $100 Wt'('kiy, up to $1 hourlY 
~JlUI'(' time. in tww unrrnwded prof('ssion . .. 
Chaduates in ('mploymt'nt and c·redit fields. 
pol ic-e depa t·t m('nts. c·ou JH. and in prh·ate 
rorac·tire a~ P~nonal l'rohlem and Yoc·a
tlnnnl ('oun~elors. 3.0(10 'IT<>rd t~st lt'sson 
;11111 i1l n~t r:11 Nl (}RAPJJO-ANALY~T Fret-

~M 
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EVERYTHING i n RADIO 
ELECTRON ICS for Train ing, 
Ma inte nance or Re pa ir 

R-F Resonance and 
Coil Winding Ca lculator 

No. 37·955. Postpaid, 25c 

New Parallel Resistance & 
Series Capacitance Calculator 
No. X37-960. Postpa id, 25c 

RADIO'S FINEST BOOK VALUES 

• • 

I 

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 •• 10c 
Dictionary of Radio Terms No. 37-751 •• 10c 1 

Radio Circuit Handbook No. 37-753 •• tOe : 
Radio Builders' Handbook No. 37-750 •• tOe I 

I 
Simplified Radio Serv icing No. 37-755 .• 10c 1 

Radio Data Handbook No. 37-754 •• 25c : 
All Six Books No. 37-799 .. 75c : 

ALLIED RADIO CORP. : 
I 

8 3 3 w • .Jack son , D ept. 7- E-5, Chicago 7 

OLD AUTOMOBILE 
CATALOGS WANTED 

A scientific museum wants authentic automo
bile catalogs and sales literature issued be
tween 1890 and 1925. Will p ay reasonable 
p rices. Write full description to Museum, 
Dept. PS, 140 W. Ontar io Street, Ch icago. 

Gives I Hand TON·GRIP/ 
Does more things, easlerandqulcker. 
than any other tool! Rema ins locked 
to the work with hands removed. 
Holds anything, any shape. with a grip 
that never slips. Is actually H and-VIse, 
Clamp, Super-Piier, Adjustable End
Wrench, P1pe-Wrench, Locking-Wrench, 
and Toggle-Press- ALL IN ONE! Light, 
trim, handsome. Fine alloy steel, zinc plated. 

Sold tltrouglt Fool Jobbers and Dealers 
PETERSEN MFG. CO., Dept, P-5, DeWitt, Nebr. 

Doubt~. 
Lever 
Act ion 

HOUSEHOLD 
AND AUTO 

that 
use 
Without using heat, without special 

experience, without dismantling, you 
can stop leaks, seal cracks, tighten 
loose parts in boilers, radiators, tanks, 
piping, pumps, autos, utensils, etc., 
quickly, inexpensively, lastingly with 
Smooth-On No. 1 Iron Repair Ce
ment, famous for metal repairs the 
past 50 years. You apply it like putty. 
It hardens like metal, makes a really 
professional repair. 

Keep a can of Smooth-On No. 1 
handy and get after leaks, cracks and 
loose parts promptly. Ask for it in 
Hi-oz., 7 -oz. or larger containers, at 
your local hardware store. If not in 
stock, write us direct. 

FREE REPAIR 
HANDBOOK 

40 pages. Pocket size. Describes count
less repairs to household equipment. Clear 

,.. .. I """(AI•• ,_...,. 
pC)fltf '·• 

I 
I 
I 
I 

directions. 170 diagrams. A 
book c,·ery handyman needs. 
Free-just mail the coupon. 

----SIGN AND MAIL NOW•••• 
Smooth -On Mfg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4, N. J , 
Pk•ase send the Smooth-On Handbook 

:'\nme .............. .....•...........•....••..•.•••. •••••••••••••• 

Address ....................... ........ ... ....... .............. . 

5-45 . 0 0 • 0 0 •• 0 ••••• 0 ••• 0 • 0 • 0 ••• 0 0 • 0 •• 0 •• •••••••• 0 • 0 •••• 0 ••••• • •••• • 
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BAZOOKA BEN GETS A 

• 

LIFEBUOY SHAVING CREAM'S 
''STAY-MOIST " LATHER 
SURE SOFTENS TOUGH 

WHISKERS FAST 

EVEN WITH COLD WATER 
LIFEBUOY LATHER GIVES 
SMOOTHER, EASIER SHAVES 

THAN QUICK-DRYING 
LATHERS 

II DMLY 

PLUGS INTO 
UGHT SOCKET 

95 --

Victory Model Handiweld 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous beat to welo 
all metals. Not a toy welder that 
uses carbons. but actually uses 
standard coated rods-sizes 
1 . 16" and 3 ! 32". However. 
due to Priorities a generous 
s upply or 1 1 16" rods only are 
supplied with the welder 

~ 
Guaranteed not to burn out. 
Repairs fenders. auto bodies, 

=:;:;;~ radiat ors, machinery parts, etc . 
Take Victory Model Handiweld 
a ny whe re to job, operate right 

from llatht .. ocll.,t. You ' ll find a thousand uses for this 
wt!!d"r ao·uund )'our h ome . garage, workshop. Also In 
gara~re11 , fac tories. r e pa ir s hops , tin s hops; mechanics. 
Inventors. plumbers . farmers. etc. Order a "VIcto ry 
Model' ' Handlw e ld now . S l::!-;0 NO MONEY. We ' ll rush 
one to you with roda, helmet, operatln&' lnatruetlona, and all nec••· 
sary p"'rts with the exception ot • larrre jar and a amall piece of ex· 
tension cord; these most everyone bas. Pay poatm&l\ only •1.95 
pJua a few cents poatage. It not delighted return VIctory Model 
Ha ndlweld in 5 days from receipt and money paid for It will be 
ref'!.~ded PromPtlY. Rul<h :vour orne r now. 
KUIWFY PRODUCTS Dept. T ·205, Cincinnati 26, Ohio 

11The Book They're 
Talking About11 

120 TO 150 SHAVES IN THE BIG RED TUBE 

You've always wanted 
one. Why wait in line at 
the tool crib every time 
you have a precision 
angle job? Get a Scherr 
5 in. Sine Bar for only 

19.00. Order toda • 

TELESCOPING GAGE 
Set of four will give you 
any inside measurement 
5/ 16" to 21fa", to be read 

Time-saver in truing up
work on lathe, grinder, 
mi I !er, etc. In hardwood box 
-elam p, tool post holder. in-
1ernal measuring attachment, 
three contact points. ball ioint 
back and the thoroughly de
pendable Scherr Dial lndi· 
tator-$18.00. 

REED 
MICROMETER 

off on an outside microm- You con easily measure 1/10,000" with 
eter. Used with Reed Mi· the accurate vernier on this super-precision 
crometer, will enable meas- mike. Burnished thread gives smooth, sensi-
urements to 1/ 1000". A t ive measuring and long life. Accuracy guor-
Scherr precision tool for onteed to Scherr highest standard. 1" size, 
only $9.10, including Ieath· with locknut and ratchet, $6.98 plus 10c 
erette case. Quick delivery. posto!'le. 

The Scherr 10-cfay money-back offer, without conditions, protects you abso1ute1y. You !eke no chances in ordering 
Scherr tools. Neither do we, for we know they're good. In ordering, send money order. chei::k, or we' ll ship C.O.D. 
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A MAN 
AND HIS PIPE 

rtttt else does a man own tf1af colJbf 

l iffle yet gives so much ple<~sure t 
make it a good pipe -make it an 

Smooth 
or Antique 

Finish. Dozens 
of handsome 

models. 

STERNCREST 14K 
with UK gold band $7.50 

AT ALL GOOD DEALERS 

If your dealer is temporarily 
out of stock, ask again. 

Write rw ~Milt "Ptl1t1rs • ""'"flU 
L & H. STERN,Inc., Stem BldY:., 56 Pearl St., Brooklyn 1. N.Y. 

IT NEEDS 
OIL 

Sewing machines take on 
new life - run smoothly, 
when oiled regularly with 
3 ·IN ·ONE. Lubricates, T--=~,;:;;; 
deans, polishes, prevents 
rust. 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

Rt•lluble. economica l e lectric ser vice any. 
wht••·~. anytime, with an Onan E lect ric 
G••nerntlng P lant. l>rl\·••n by Onan hull! 
4·<:yt'lr. 1/A~nllnc rnl'!lnes, th~sc power 
IJinnts nn• nr sing lr- unlt. cumJlQl't d ~· 
shrn and sturdy constrndinn. Snibthlc 

for all types of s••n·ice. 
~l<~<lcls range from ::150 to 35,-
000 watts. A .<' . tn>~s from 1 I fi 
to 660 \'Olts; i;O, tiO, li<O n·clrs 
stnglc or thrl'f"·J•ha::w: 400, ;,oO 
and ROO cycle. slnl'!l<' phase: 
also special frP<Jn•·ncirs. D.C.. 

-~ types ran~ee r rorn 6 to 
4000 ' 'olts. Du;ol \'t)lta~:c 
types avaiJ;thlr. \\' rU t' 
Cor PnJtint•t•rinJ!" ass:fst
unee or llt•·r-..tnn•. 
D . W . ONAN & SONS-
1827 Roya lston Ave
nue. Minneapo lis 5, 
Minn. 

0 NAN 

• •• when 
you have a 

GOOD 
.PLA E 

A proper assortment of fine tools chosen from 
the Stanley line will put real fun into making 
things in your postwar home workshop. For 
example, the Stanley "Bailey" Plane - one of 
Stanley's 64 types of planes- will lend even 
your first efforts the touch of the expert. Like 
other Stanley Tools, this plane is better designed 
and balanced. It takes and holds a keener edge. 
And it is made to last! 

Expert Help in Selecting Tools 
· Stanley has a free booklet for you, "The Joy of 

Accomplishment". Crammed full of helpful sug
gestions, it contains: a primary list of tools, " list 
of tools to be added as needed, and a list ( ·f ,..... : oject 
plans. You'll also find the big Stanley textbook, 
"How to Work with Tools and Wood", mighty 
useful. It's yours for only $1.00. Mail the coupon 
today. · 

( STAN LEY) tHE tOOL BOX 
_ _ OF THE WORLD 

__ MAIL NOW _____________ _ 
The Stanley Works 
255 Elm St., New Britain, Conn. 
Please send by return mail -
0 FREE booklet: "The Joy of Accomplishment" 
0 The 188-page book: "How to Work with Tools 

and W ood" . $1 enclosed. 
(In Canada: Send order to Stanley Toot Co. of 

Canada, Ltd., R oxton Pond, Quebec. ) 

Name ................................... .. ................ .. ................................................ ........ . 

Address ........ ................................................................................................. . 

City .................................................................. State ...................................... . 
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WITH BOX 
OF Fll TERS 

FREEl ~-0 t\6~ "0\0ltlS 

The patented fi lter is the h eart of Medico 
Filtered Smoking. Its 66 mesh-screen 
baffies whirlcool smoke- retain flakes
and absor b moisture. When filte r is dis
colored, it h as done i ts job. Discard it and 
put in a fresh one - costs only O N E CENT. 
Enjoy the benefits of F ra nk Medico 
P ipes, Cigarette and Cigar Holders. 

GENUINE Fll TEAS 
FOR MEDICO 

PACKED ONLY IN TH IS 
RED I. BLACK BOX 

and dealer5:-Cal. .22 at S2.00 M.; Cal. .177 at S1 .80 M. Place your order · 
now for a NEW Benjamin Air RiRe or Benjamin Air Pistol. Write today fol 
illustrated folder of POSTWAR MODELS and POSTWAR PRIORITY PLAN. 

BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 

DURAPOINT GLASS CUTTERS 
A glass cutter that really cuts-better than 
the wheel cutter !or marking glass-writ-
Ing on glass - circular cutting, 
Tungsten titanium Tanta• 
llum carbide cuttlnc 
point $2.50 

Postpaid 
Write now-send check or money-order 

DURAPOINT TOOL COMPANY, Dept. S, 
4342 UMATILLA ST., DENVER U, COLO. 

·~-- -- -

Fuse Puller- Circuit Tester 

-.. ::: 
I TESTS 110·250 VOLTS 

for 

Home 

or 

factory 

When motors stop and lights go out, this tool quickly 
L OCATES DEAD CIR CUITS and safely removes 
blown Fuse. The Star Test Pocket Plier is made of a 
Transparent Plastic having in one of the legs a small 
la mp in series with a resistance and can be used to test 
110 to 250 volts circuit. The Pller will pull fuses from 
10 to 100 Amperes. Thousands of Electricians find 
this t ool handier than Test Lamps. Price $2.75 each 
without L eads, $1.50 additiona l for Lea ds, plus 10c 
pol:!ta ge. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order· NOW . 
STAR PLIER CO., 237 Canal St., New York 13, N. Y. 

~ 'llle 

~ ,.. . 
····~..:.~·...:.-..=.. -

FREE!! 

S.od for your free subserlptioo to 
"Tile Hoppy Smoker.'' llondsome, 32· 
page smoker's guide. Deserlbos, llln· 
trates, sweet•smokiag briars, tasty 
plpe,aad cigarett. toboceos, lunrlous 
poudtes. h•midon, .tc. Many excel
lent gift ldHs. Subseriptloo ls FltEE. 
Write today ta Dept. I' S. 

40 PAGE 
HOBBY CATALOG 

Over 1000 Items - Over 300 Photos 
Our new 40 page ca talog- just off the press- Is the 

"bible" of wide-awake modelers. Practically every 
nationally advertised model is listed and many, many 
hard-to-get items. Planes, engines, boats, gliders. 
supplies, etc. 
AMERICAS HOBBY CENTER, Dept. SC55. 40 E. 21 St., N. Y .10, N. Y-

Be a Dealer In your locality for STRONG 
UNION MADE WORK AND SPORT GAR
M E NTS _ No e x per ience necessary . E<~ SY 
w ork. Millions o r de fe nse w o rkers buy 
w o rk uni for ms . We s upply evcryth lng 
neede d ; Write immc <iintt•ly fo r FRF. ~:Outll t. 

ROBT. STRONG GARMENT CO. 
319 w. Van Buren St • • Dept. W 

Chicago 7, 111. 

NEW OTTAWA SAW 
World's Fastest 

6 H.P. 
EASY to MOVE ......... ~~; 

Fells trees. 
Sa- blc logs , smalllo.e:s,llmbs. Pulley for belt work. . 
Eas y to hand lebweil!:hs less than lower powered units. FULLY 
GUARANTEE . Cash in on fuel s hortage. Turn wood lots into cash. 
OTTAWA MFG. CO. 501 PINE ST. OTTAWA, KANS. 

DURAPOINT 
DRILLS 

For: Concrete. 
Stone. Glass_ 
Hardened Steel. 
Write for price 
list and data. 

Dlrallalat Teal C••IIIIIJ, 
4342 U•atila Street, 
De,a. s. Daa.ar 11, 

Ce'erade 
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loloaced 
HICKORY 
HANDLE 

A NEW 
PLASTIC 

DISCOVIRY 

HITS HARD, 
yet PROTECTS 

- WILL NOT 
MAR, CUT OR 

DAMAGE DELI
CATE SURFACES 

NO STING AND NO 
REBOUND! WILL 

NOT CHIP OR CURL! 

SEMI-SOFT 
ond flEXILE---1 IT HEALS 

ITSELF 

JTS A HARD HITI'ING "SOFTIE"-Nupla 
Hammer u ses a new semi-soft , flexile plastic 

that HEALS ITSELF when dented or deformed. 
Hits hard blows without damage to delicate 
parts o r .finishes. Non-inflammable! Not af
fected by oil or gasoline! A 11ew tool every 
craftsman wants and needs. 3 sizes and 7 wts. 

SOLD AT HARDWARE STORES EVERYWHERE. 
Write for name of local dealer. 

NEW PLASTIC CORP 1017 N. Sycamore Av~. 
• Lo5 Angele5 38, Calif. 

MIGHTY 
t-J qusa. N ·u P LA PLASTIC 

HAMMERS 

~~r.- $20 ENGINES IN STOCK 
The G. H. Q. miniature gasoline engine that 
really operates Is still available. OYer 100.000 
sold to date. 1/ 5 H . P. Complete with fly. 
wheel and propeller. fuel. 15 accessories 
and full Instructions. Fully bench tested and 
ready to run. Power for all models. $20 c;om
plete. Send only $1.00-Sh ipped Collect 
C.O.D . same day. Send 25c for illustrated 
Catalog of hundreds of h obby items. 

GHQMOTORS, Dept.SVSS, 40East21St., New YorUO, N.Y. 

DRILL-INDEX A <"Ompa<"t 
contain~r for 

lnclt>xlnsr nn<l filing twist drills . EllmlnAtt'l' l't>ardl. 
Made entirely of s teel in nine sizes. A\·allahlt> on 

priority to essential users. s.,e ~·our dt>al"r 
or write to 

HUOT MFG. CO. 
4 36 Foot S chu ltz Bid&. St. Paul 1, Minn. 

120 MILES PER GALLON 
Complete motor ready to mount on ordinary balloon-tired bicycle. 
No mechanical skill required to Install. No alterat ion of bike 

necessary. Easy to operate. 
Can be pedalled by merely 
releasing clutch. Speed 5 
to 40 M.P.H. Shipped pre
paid complete with 4 cy
cle, 2'h H.P. motor, all at
tachments and heavy duty 
stand. Get complete facts 
about this low-cc.st, con
venient transportation .. . 

Write today for descrip
tive illustrated li terature. 

• 

The widespread preference shown for Disston 
Hand Saws by carpenters and other saw users 
is a tribute to their fine cutting qualities. Rec
ords show many instances of Dissron saws that 
have been in use for a half century or longer. 

During the present shortage of tools, owners 
of Disston saws have been particularly fortu-

1 nate. The fine quality of their saws has kept 
1 them serving well through the emergency, and 

assures many more years of dependable service. 

Many hardware retailers and saw repairmen 
provide a special saw sharpening service. They 
will be glad to help you keep your Dissron 
saw-or other quality make-in good, service
able condition. If you need a new Disston 
saw or other tool for essential work, discuss 
your problem with your Hardware Retailer. 

HENRY DISSTON & SONS, INC. 
610 Tacony, Philadelphia 35, Pa., U.S. A. 

ASK FOR YOUR FREE COPY 
Ask your Hardware Retailer for FREE copy 
of th~ Dissron Saw, Tool and File Manual, 

•••• - or wnte to us. 
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Yes, it's true! Beltone, the nationally-famous, pre· 
cision-built, one unit hearing aid, is only half the 
weigh t and bulk of most hearing aids . . . yet it p ro· 
vides dearer, richer, better hearing! Unique in wear· 
ability and hearing comfort, backed by 23 years of 
electronic experience. W herev·er you live, there's a 
Beltone dealer near you . . • a member of the 
nation-wide Beltone organization which specializes 
in giving expert help to the hard-of-hearing. 

Beltone Is the ONLY Hearing Aid with ALL 
These Latest Ele ctronic features: 

SINGLE UNIT ... 'h the weight a nd bulk for greater 
comfor t and better hearing. 

TONE CONTROL ... adjus table to suit your pa rti cu lar 
hearing loss . 

3 PLUG-IN TUBES .•. replaced a s easi ly a s a ligh t 
bulb-to assure you uninterrupted hearing. Offered 
by no other hearing a id. 

INCONSPICUOUS, flesh- colored earpiece and cord. 

QUALITY RECEPTION . . • natural, clear, no iseless, 
powerful. A lifetime hearing a id . 

MAIL . THIS COUPON "t:ODAY! 

BELlONE HEARING AID CO., 
Dept. PS, 847 W. Jackson Blvd ., Chicago 7, Il l. 
Sirs: 
Please send FREE booklet on BEL TONE Mono-Pac. 

NAME-------------------------------------------
ADDRESS----------------------------------------· 

I 
I 
I 

'-CITY & STATE--- ---------- - - ---------------- ----~ 

DRILL PRESS OWNERS! . . . . 
HERE'S 1 TOOL WITH 5 DISTINCT USES 

THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

PLANES & SURFACES • PANELS a BEADS $ 7. 50 
RDUTS a GROOVES • RABBETS • TENONS COMI'I.ETI 

Conve rts ANY drill IN"HS In• 
to a time sav lnc, low co s t pla ne r. 
pane le r, te none r , e tc . Surface finishes 
a ll types of tough g ra ined a nd knotty 
s urfaces to acate s moothneas. Safe l 
Guarant~:~ed ha rmless to d rill press. 
Thous ands now In use. SOLD ON 
MONEY BACK GUARANTEE. Full re • 
fu nd on 5 d ay tria l. Shipped pre pa id 
on receipt of $ 7 .so-or C.O.D. YOU 
RISK NOTHING. Free lite rature . 

ALL METAL AUXILIARY 
DRILL PRESS TABLE 
Baa 284 aq. ln. true work
lq 1arface. Equlpp~d f or 
1haper and many other 
Importan t workshop $785 
aae1 - a real boy at 

BARRON TOOL CO .. INC. 
370 Architects Bldg. , Detroit 1 , Mic h . 

" 

ELE CTRICAL APPliANCES · RADIOS 
MOTORS · FUSES ·RELAVS·CUTOUTS 

WALlPLUGS · SPARK PLUG~ £TC 

Also distinguishes AC from DC. A 
bandy Pocket Size lifetime tool 
used by Electricians. Radio Men. 
Refrigeration Men, Engineers. Me
chanics, and Experimenters every
where. Complete with instructions. 
Send $1.00 today, satisfaction guar
anteed. 

ONLY 

t1 
POST PAlO 

SUPREME ELECTRICAL MFG. CO. 
307 Gra nd St., Dept. M, Brooklyn 11, N. Y. 

D EALERS AND DISTRIBU T ORS
WRITE FOR OUR LITERATURE ETC. 

AND SOAP 

Clean Hands 
Quick!~· remove grime and 
grease from hands. and almost 
anything. with SK.-\ T , original 
and best Paste Soap. 

A. t all grocers. 
Skat Co.,Dept.S, Hartford 6, Conn. 

ops, 
Without Painful Backache 

Many sufferers r elieve n agging backache quickly, once 
they discover that the real cause of their t rouble may 
be t ired kidneys. 

T he kidneys a re Nature's chief way of taking the ex. 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits p oisonous 
matter to remain in your blood, it m ay cause nagging 
backache, rheumatic p ains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don't wait! Ask your druggist f or Doan's Pills, used 
successfully by millions for over 40 years. They ·give hap
PY r elief and will help the 15 miles of k idney tubes flush 
out poisonous waste from your blood. Get Doan's Pills. 
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Mahea a Pipe 
Weleome An11where 

30c the 
pocket· 
packet 

With that RICH, NATURAL, NUTTY Fla•or 

Write for free booklet, " The Choice 
of Experience." John Middleton, 1203 
Walnut Tobacco St., Phila. 7, Pa. 

Cu•tom·made for the Carriage-trade dnce 1856 

LUCITE 
Any thickness. Cut to order. H-94 cement. Custom 
fabricating. Sample piece '~ inch Lucite, 2x5 inches, 
price lis t , full directions, 3l)c post paid. Price list 
and directions only, 10c, refundable on first order. 

MAURICE LANNON 
Cem-0' -Lite 

Postoffice Box 686, North HollYwood, California. 

TELESCOPING MEASURING TOOLS 
• • • Measun All Holes, Slots, Etc.-S/ 18 Inch to 8 Inches ••• 
Qlv .. You Outside Micrometer Accuracy on Inside Measunments 

FINISH YOUR OWN SET OF FOUR TOOLS 

Only $2 ~ c.o.o. 

. Electrically Welded Endless 

BAND 
SAW 

BLADES 
Made in widths from Va" to 1%" 

Make your band saw do more work for you. The proper 
width of blade will e"tend the scope of t his importa nt ma· 
rhine. Burrill"s Paramount Blades are made from tough 
~ickel Alloy Steel properly tempered. T eeth accurately set 
and filed, and all saws carefully straightened. Srnd order 
and check today. D eli-very will be made as promptly as war 
conditions permit, from a few d ays to a week or two. You 
can obtain t.hese saws at the following prices: 
~"-3/1 6"·*"·%" \Vide, 5'6" long •• • •••.•.. S .90 each 
~5"·3/1 6"·14"·%" wide, 6'6" long... ... .. . . .95 each 
;s"-3/16"·14"·%" wide, 7'6" long . •. . . . .. •. 1.10 each 

Other sizes at proportional orices 
Your satisfaction Is guaranteed 

BURRILL SAW & TOOL WORKS 
405 E. Main St., Ilion, N.Y. 

Choose the right glue for the job ! 
All glues make things "stick." But no one glue is best 
for all gluing jobs. Here are simple rules to follow: 

1. Use Casein Glue -for joints that stay dry
toys, cabinets, furniture, interior wall panels, and 
other indoor objects that are not exposed to water 
or weather. 

Casein Glue (CASCO) is self-bonding. It's 
easier, more foolproof to use than resin because 
it "fills" poorly fitted joints and sawed surfaces, 
and sets at any temperature above freezing. Yet 
it is water-resistant, withstands all indoor con
ditions. 

2. Use Resin Glue-for joints that get wet
boats, outdoor furniture, screens, in damp base
merits, etc .... qlso for stainfree veneering of 
acid woods. 

Resin Glue (CASCAMITE) is made especially 
to meet these requirements. Cascarnite is highly 
water-resistant, moldproof, stainfree. More care 
must be exercised in its use for best results. Joints 
must be well-fitted, wood surfaces smooth, pres
sure clamps used, and room temperature must 
be at least 70°F. 

~ This is powdered Casein Glue 

Complies with Army, Navy, and Fed
eral casein glue requirements. Mixes 
in cold water. At hardware stores • 
10¢ to 65¢. 

This is powdered Resin Glue 

Complies with Army, Navy 
glue requirements for lifeboats, field 
equipment. ·Mixes in cold water. At all 
hardware stores. 10¢ to 85¢. 

FREE GLUING GUIDE ---------------------
CASEIN COMPANY of AMERICA, Dept PS-55 
350 Madison Avenue, New York 17, N.Y. 

.. 

( ) GLUING GUIDE 
Complete directions for both glues. Home 
workshop jobs. Gluing hints. 

~)CASCO PROJECTS 
Describes 24 furniture projects by famou:. 
American designers. Tells how to get fre~ 
plans. 

() CASCAMITE WATER PROJECTS 
12 boat and water projects by Wm. F. 
Crosby described. Tells how to get free plans. 

NAME _____________________________________ __ 

ADDRESS _____________ _ 

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

' 
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Greater Pleasure from 
Your Hobbies with 
Knives that Respond to 

'Your Touch ••• X-ACTO 

New! No. 83 X-ACTO 
deluxe all metal 
knife chest. The fin
est in knife sets com
plete with 3 solid 
aluminum handles 
and 12 interchange
abLe b l ades, ·in 
b .andy wooden 
chest. Price $5.00 
complete. Other 
knives and sets from 
SOc to $3.50. 

RE-BlADE TO 
HE-SHARPEN 

• 

Men at work with X-ACTO 
knives know the joy of 
using finest surgical steel 
blades that are always 
sharp- that always make 
precision cuts with ease. 
No matter what the carv
ing or cutting job, be it a 
frisket, a model airplane. 
or a piece of 16 ply card
board, get to know the 
satisfaction of using 
X-ACTO for with a twist 

of the wrist you in 
sert a new blade. 
Result? A knife that 
is factory-fresh! 
For g reater pleasure 
in your work or arts 
and crafts, get an 
X-ACTO Knife Chest. 

Write for 32 
oage Hand book 

"How to Build Solid 
Scale Model Warplanes" 

- 10 cents 

*' ~ . 
P• ••'• ot HoOby ••d Model Oeolett, Hordwore ••d Depf. ~ 

Stores or order dlrecf fr·otft ~ 

X-ACTO CRESCENT PRODUCTS CO. [ 
440 kort~ A••~ Now Yor~ 16, N. Y. " . 

~-(-> 

IMPORTED 

IMPORTED EnJoy unmatched sweet smok· 
ln9 quality, outstandln9 fi11e 
9ralns, In modern desltns, 
$3.50 to $10. At lea~lnCJ to
bacconists everywhere. Wrlfe 
for free Illustrated .boolclet. 

C. 8. WEBER & CO., 146 C•tor Ave., Jersey City 5, N. J. 

NfMN! Su•eelluaad Pu. tUUL Quevul. 
24K Gold Plate on Sterling 
Silver. Furnished with the 
following ranks: Chief Petty 
Ofticer; 1st Class; 2nd Class; 
3rd Class. Blue Enamel Guard. 
No. 541-567 $4.00 
Each ............................ . 

Send for illustrated circular 
of other Navy jewelry 

EDWIN W. LANE CO., Dept. PS, 32 W. Randolph St., Chicago 1, IU. 

BUILDMRC=bii:LDER fJlON OlD = ~ n L GlNERAlOI 
For Light or Heavy Work. 75-200 am
peres. Complete PLANS 35e. Send today ·~ .. .,.,,. 
and we "ll include FREE our BIG Catalo~. 
LEJAY Mfs. Co., 1323 LeJay Bids., ., 

Minneapolis. Ml••· 

Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un
breakable ! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 
SPORTS, INC.,(Mfrs.) 2850 N. Clark St., Dept. S-5, Chicago 14 

Real Photo Reproductions 
Men, here's a set of .. en ties" you'll be glad 
to own! Pocket photo s ize -10 different 
models- all are young, pretty, enticing • 

. ; Something Different! 
Set of 10 Pin-Up Girls only 50c postpaid Two 
sets for $1 postpaid. Send cash or money or
der. No stamps. Mailed in plain envelope. 

MERWIN STUDIOS, Dept. 3·A, 
30 East Adams St., Chicago 3, Ill. 

do J.OU RRYt 
Why worry and sutter any AB81JT 
longer if we can help you? 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
reducible rupture is GUARAN
TEED to bring YOU heavenly 
comfort and security-day and 
night-at work and play-or it 
costs you NOTHING. Thousands 
happy. Light, neat-fitting. No hard pads or springs. 
F or men, women, and children. Durable, cheap. 
Sent on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no· 
risk trial order plan, and proof of results. All Cor• 
respondence Confidential. . . 

Brooks Company, 160-D State St., Marshall, Mich. 
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• ALL YOU WANT-FAST! 
Amazing roller makes a pack. in 9 minutes! 

1. r .. r to~cco 

Here's all you need 
fo rolf your own! 

Roller 

Ono " · lano'& 
Popullr llonlll 

(over 411 llllko&) 

511 SIIHI& ..... 
Ciprello ,,,., 

2. h11ert paper J . .... , 

Beat the shortage! 
Get better smokes! 

Hero's 0110 af tile oaslost, spMd· 
lost cigarette railers i• tllo world! 
Metal fro111e, p1111i11o r•bber belt. 
Makes a fir111, rou11d cltarotte Ia 
27 IOCOIIds! La .. 's Poplllar lle114l 
gives you a 111ild, dollclo .. sMoke. 
It's blended dally I• our awo foe• 
tory of fioest T~~rllisll a11d do111estlc 
tobaccos. Co111paro tlleso clga· 
rettes witll ooy loodl•t brood •• 
tllo 111arht! Sood oaly $2.50 
( clleck or 111oooy order) for tills 
special o••r and 111oflo at least 
20 pach of fiH cigarettes. Oo 
C.O.D. orders yoo pay fow coots 
postage. Or4et today. Moooy• 
bac.k· guarao ... ! LoH Tobacco, 
LN., Dept. 100, 156 E. 42 St., 
Now Yortl 17, N. ,Y. 

LIIE TOBACCO, LTI. 
• Siau 1111 • 

For Tractors 
-Makes wood sawing 

mr011 fast and easy. Can cut 
enough wood t o pay for 

LOW 
PRICE 

itself q uick ly. Easily 
moved while attached . Big 

h eavy blade. FREE details. 

OTTAWA MFG. CO. 
W·501 Oa k Ave., Otta wa, Ka ns . 

that's 
wh~ 
there 
are \ust 
a iew 
\ett ior 
essentia\ 
iobs at 
nome 

These two precision-built mitre boxes. 
have different first names but their fam· 
ily name is the same, Millers Falls. With 
their thousands of tool-relatives, they 
have one thing in common-QUALITY. 

Thousands of craftsmen prefer the 
Langdon Acme others the Goodell All
Steel box. It's all a matter of which one 
they happened to meet first in their craft 
careers. For both are equally rugged, 
equally smooth in operation, and equally 
accurate. 

If you are proud of your shop, if you 
are proud of your workmanship you'll 
buy a Langdon Acme or Goodell All-Steel 
.Mitre Box. 

ONE THING IN COMMON-QUALITY . . 
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PAINT 

for only 98c a gallon! 

+ 

Sim~ly 
adCI 

--
LIQUID 

-
It's simple-it's easy! Enjoy the superior kind of paint job you 
want by adding liquid PLAST -X to any oil base paint, and see 
t he difference! You know how much plastic paint j obs cost. 

You know how much money contractors get for 
plastic paint jobs. Now you can have paint with 
plastic qualities by simply adding liquid PLAST
X, and the cost of "plasticizing" the paint is only 
98c a gallon! Use PLAST -X for a plastic finish 
wherever, whatever, you paint! Mix with any 
color-Oil Paint, Varnish, Enamel. 

FURNITURE 
AND WALLS 

-~fha 
AUTOS 

Use PLAST-X 
for floors, ki tch
ens, furni ture, 
autos, boats, 
toys, walls, base
boards and mold
ing, etc. 

DEALERS 
Write us on let
t erhead for spe
cial discounts on 
quantities. 

HERE'S WHAT PLAST·X 
Will Do for YOU! 

e Helps p a int spre:td smoothly; tends to 
eliminate brush marks and streaks. 
e Helps prevent cracking, chipping and 
peeling because, d ue to its el~sticity, the 
paint tends to adhere more firruly. 
e Provides a smooth, h a rd surface tha t 
resists scra tching, provides longe r lasting 
finish , l ooks more beautiful. 
e Provides extra insulation for clapboard, 
shingles, stucco, brick, concrete exteriors. 
e Reduces dampness and dry rot. 
e Economical! Only4ouncesof PLAST -X 
mixed with one gallon of paint enough for: 
average room. 
• Clean with hose or w e t rag; scrub with
out excessive marring of luster . 
e Do not: paint as often-save time, 
money . 
• Use with gloss, semi-gloss or fiat paints. 

MONEY-BACK GUARANTEE 
Order today, enough PLAST-X for a ll 
your painting, varnishing, and enamel
mg! If not d e lighted with results, return 
unust'd portion and money will be re
funded instantly. 

Builders Products, 500 N. Dearbom St. 
Dept. 12 Chicago 10, Illinois 

SEND NO MONEY Nf/SH THIS COUPON.' 

Buy War Savings Bonds and Stamps regularly. 

HANLAN APPLIANCE TESTER 
l.ocates Trouble Quickly In All 

Electrical Appllancesf A Necessltyl 
Indis pensable In the modern shop for testing and 
1\dJustln,g controls on temperature regulating ther
mostats. Clearly It Indicates when In open or closed 
position. Ideal ror testing continuitY. open c lr· 
cults. grounds. etc. Short c ircuits are easily de
te('te<l by comparing the brilliancy of the test lamp. 
No blowing of fuses. The test leads are automat· 
lcally disconnected when testing on 110 volts. 
Guaranteed. ONLY $ 12.50 COMPLETE with test 
leads , neon and pilot tamps 
and full Instruction•. FREE 
CIRCULAR (Pat. Pend.). 

PLUG-IN TEST LAMP 
Tests Everything Electrical 

Speeds Up Trou&le-Shootlng 
Used by Electricians, Mechanics. Appliance Men. 
Radio Men and Experimenters. Always ready! 
Plugs Into any ou t let! 
Tests continuity. open circuits. short circuits. 
g rounds. etc. Checks all motors. radios. elec
trical appll:on('e!> anrt otht>r devices. Guaranteed 
ONLY $2.25 Postpaid. COMPLETE with lamp 
and test leads. FREE ('JRCULAR (Pat . Pend. ) 
HANLAN CO., Dept. PS. 2911 Yu B1r11 Pl. Lis AI&IIIS 7, Clllf. 

TELESCOPING MEASURING TOOLS 
••• Measure All Hoi .. , Slots, Etc.-5/ 18 Inch to 8 lnchee •• • 
Clves You Outside Micrometer Accuracy on Inside Measurementa 

FINISH YOUR OWN SET OF FOUR TOOLS 

Only $2 !J c.o.o. 
Plus Usual Small Postal Charce 

PART OF THE MACHINE WORK ALREADY DONE-ONLY 
LATHE WORK NECESSARY TO COMPLETE. No special tools 

required-Threading, Knurl! etc .. already done. Kit Includes all 
materl:ll (p;trt machined); e drawings. and detailed Instructions. 
Just mall your name 
ALCO SHOPS, Dept, 

BO FOR 
ADULTS 

The kind they like. You Will be both a 
Riot and the Life of the P arty with a aet 
of these pocket size joke books. They are 
full of Entertai.nment, Pun and Humor. A 
special assortment of 12 books all dl!ferent 
for $1.00. Print name and address. send 
cash or stamps to: 

TREASURE NOVELTY CO. 
72-Sth Ave., Dept. 1405, N.Y. 11, N.Y. 

''WONDER'' 
ELECTRIC BUTTON 
llfost Interesting electrical apparatu. eYer 41•· 
covered. Make your own Telepbone· Ampltller De· 

tectl phone. Transml t your voice or muslc to distant rooma. Perform 
hundreds of fascinating <'xperlments. So tiny It ean be concealed In 
dozens of places. Send Sl now for button and free 6,000 word Instruction 
booklet with 60 lllustrated experiments. SPECIAL OFFER 6 buttona 
and booklets sent post.pald for $5. Write now to 
BUCK MFC. COMPANY North A111rora, 

FOR MORE TOOL 
MILEAGE 

Ask Your Dealer 

CopynghtL'd ma.enal 



DD E R.·J 
to your 

CRAFl SKILL 
Write on ste~l , .• engrave on 

· gloss, plastics ... slice in to 
wood, linoleum, cordboQrd, 
cloth ... t·oolle afher ... hom· 

! 
' 

· mer1 file, chisel . • . do "hand • 
quality" work with 

'") 

' . • ! 

I 
U S Pal. Ofi·.'· 

d Mark Reg. • • r ire e 
' . ' 

Vibro-Tool complete with $750 
20 ordinary engraving needles . • . • • • . 

Vibro-Tool plus $1110 
complete set of attachments . . . . • • • • 

We con occept priority rated orders only. Attach check or M. 0., or sent C.O.D. 

Teets leather carves Wood En111ves Glm Slices cardboard 

(MAND ICI An DI VI SION) 

BURGESS BATTERY COMPANY 
176 N. Wabash Ave., Chicago 1, Itt. 

11111111111111111111111111111111111111 

WITH A MODEL RAILROAD 
L. W. Sagle's original, amusing book 
gives you railroad-operating 'know
how' in fascinating game fashion. 
One or more can play, with or with
out model railroad. Magnificent gift 
idea for anv railroad enthusiast! 48 

;/' ' • # 

•!f,.-J:r { I ' . ._ 

' ' 

• 

pages, illustrations on every page. 
Sent p ostpaid for $1. MONEY BACK IN 5 
D AYS IF NOT DELIGHTED! Order at once! 

PENN CRAFT BOOKS RAMSEY, N.J. 

AD LE R Height-Increasing Shoes 
will make you a lmost 2 INCHES 
TALLER, "confidentially." and com
fortably the instant you put them 
on. Worn and p 1·aised by thou

sands of men. Look 
like any other stylish 
shoes-no high heels! 

Write for amazing 
catalogue. mailed in 
plain envelope. 
ADLER, 122 E. 42nd 
St., New York 17, 
N. Y. Dept. P S-2. 

MAKE YOUR OLD 
CAR LOOK NEW 

DUPONT No. 7 POLISH 
shines it up 

quickly, easily 
Even. if the pain t o n your 
car Is dull and d in gy 
from l? ng exposure, No. 
7 !'olts~ will make it 
shtn e 1t k e n ew again. 
Yo~ h ave never used an 
eas~er, faster - work ing 
poltsh - nor one better 
for the finish . 

Clean rust and scale 
out of your radiator 

Avoid radiacor troubles and ex
pensive repa irs by using Du 
Pone's Cleanser now. Jc removes 
ruse, scale and ~cease thoroughly 
and quickly without harming the 
hose, packing or metal pares. 

DU PONT 
Cooling System 

CLEANSER 
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.~ .. ave the Home You Want 

INSULATION
YOUR No. 1 NEED! 
If your house is uninsulated, the 
first step in your modernization pro
gram is Balsam-Wool Sealed Insulatio,n ! 
Balsam-Wool will increase your comfort .•• 
perhaps eliminate the need for a larger heating plant. 
Easily applied, Balsam-Wool keeps your home cooler 
in summer and saves up to 20% on fuel bills in winter. 

BUILD AT LOW COST! 
I t's easy and inexpensive 
to build new rooms with 
Nu-Wood Interior Finish! 
N u-Wood comes in a vari
ety of fadeproof colors ••. 
h as a velvety texture. 
Kolor-Trim Moldings-

1rrnished in rich colors-add a finishing touch. 

eASY TO HAVE MORE COMFORT-MORE 
BEAUTY! 

In remodeling, N u-Wood 
goes on right over cracked 0 
plaster and peeling paint. ~ 
And, while you are at it, 
do the job 1·ight-by insu
lating your attic with 
Balsam-Wool to make every room more comfort
able! Ba lsam-Wool is windproof, moistureproof 
and fire-resistant .•. lasting in efficiency. 

INSULATE FOR YEAR-ROUND COMFORT! 
Balsam-Wool is the ideal insulation for 
new construction or remodeling be
cause it provides lifetime efficiency. 
Balsam-Wool comes in convenient 
rolls, for quick, easy application. 

HERE'S REAL HELP FOR YOU! 
We will be glad to give you full Information on how 
to modernize with Balsam-Wool and Nu-Wood. Plan 
your modernization program NOW-mail the coupon I 

-------------------------------
WOOD CONVERSION CO~fPANY 
Dept . 211-5, First l'<ational Bank Bldg. 
St. Paul 1, Minnesota 

·Please send me full information on modernizing homes 
with Ba lsam-\Vool and Nu-Wood. I am a H ome owner O, 
Renter O, Architect O, Contractor O, Student o . 
N a rn6 • .. • • ••••• • •••••••••••••••••••• . •••••• • •••• • • • 

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

City . .. . .............. • ....•... .. ... State . .. ....... . . 

GUARANTEED 
SEALED INSULATION I 

BALSAM-WOOL • PRODUCTS OF WEYERHAEUSER • HU-WOOD I 
Buy War Savings Bonds and Stamps regularly. 

RIGHT TO 

THE POINT! 
Every "Yankee" spiral 
screw driver is right to the 
point. Every part i s ingeniously designed 

· to speed work, cut down man·hours. Pains· 
taking design and simple strength are typi
cal of all "Yankee" fine mechanics' tools 
••• whether Tap Wrenches, Vises, Auto
matic Drills, or Bit Braces. 

"YANKE£" SPIRAL SCREW DRIVER No. 130A 
A Size fot EINIIY Purpose 

Makers, alao, of" Yankee-Handyman'' Toola 

COMPLETE NAME & ADDRESS 
PRINTED ON EACH I 

500 Personal Labels only SOc postpaid! 
Two-colors-handsome blue printing 
of your complete name and address 
on attractive whit e gummed label 
paper ! Use on letters. envelopes. 
postcards. checks . books. tools. eltg 
cases. etc. HUNDREDS OF USES! 
Wondel'ful for those in Service ! Or
der today! FAST SERVICE. Lim
ited sUPPlY. Money-back Guarantee. 
WESTERN STATIONERY CO. Oept.236·E, Topeka, Kan. 

Cartoon Booklets! 
(size 2 % x4) The kind men like! 
"Fu.n Galore-Make 'em roar". Beau
tiful Girl Pictures, alluring, dazzling 
Hot-cha Girls. Unusual, tantalizing 
poses. "WOW" You'll say. Large 
"World Beater", assortment, $1.00. 
I Adults only-No postcards-No. 
C.O.D. l FREE! Mysterious "Rising 
Cigarette" trick instructions and 
special surprise GIFl'. NATIONAL 
DISTRIBUTORS Dept. P.S. Box 57 
Muskegon Heights, Mich. 

AMAZING MYSTERY 
Startlea Everybody, B 
Wttb tbla Electroftic u TT o N 
IJutton you can make 
)'OUr own T elepbone-
AmJ>IIfi~r-Detectlphone. Attach this button to piece of 
~:.rdhoard-tranamlt conversation to another room. M u· 
~lr also tranamflted to distant placea. Moat lntert'atlo~. 
•·lcctrlcal OJ>paratua ever d iscovered . Enables you to 
Jl<•rform hun<lreda of experiments. So tiny It ean be 
<·onccaletl In dozens of places. A Pre-War Product. 
El~ctronlc Button Including 6000 word lnatructlon book· 
l et with (>jl lllustrated experiments J)OStpald only St.nn. 
Electronic Products Company, Saint Charles, Ill. 

fOR COUGHS fROM COI.DS, 
cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor's 
Oil of Life over 80 years). At your favorite store. 

35c, 75c, $1 .50 
G. C. Taylor Co., Inc., Fairport, N. Y. 

STEP AHEAD OF THE CROWD I • ROCKET YOUR AMBITIONS lnto reality. Get 
thlna'a you want; bantah Fear, aoiYe problelld 
quickly! Fuclnattnsr methods and expertmenta. 
Write TODAY for atartl~ FREE booklet aDd 
convlnclnr: FACTS. Or send $1 f o r ~ amazlnc 
l esaona and GREAT KEY THOUGHT. Atlanteu 
Culld, Box 582·8. Harrlabllra, Pa. 



'THE PERRYMOBILE 
,__Operates with a two•unit power plant embodyin9 

only a motor and heater. 
Spark Plugs- Clutch- Gearshift 
Trans,.,ission- Carburetor- fort 
Distributor - Self-Starter- fly• 
Wheeli No Gas, Dangerous fumes 
or Noise. 

OPE RATIO NRATI 
BUILD THE POWER PLANT YOURSELF or 

and From Easily Understood Blueprints 
have 

Specifications. 
An amazing new power plant you can build yourself or have built . Operates on vapor 
and air pressure. Motor weighs only 165 Ibs. Fits m ost chassis or boat . Buy or build 

your own p arts. Hundreds of Perry Motor enthusiasts are now doing it. 

MOTOR CANNOT OVERHEAT 

' 

FULL POWER AT ANY SPEED 
Operated by vapor and air pressure. 
Uses Rerosene. stove o il. distillate or 
a ny low grade f uel fo r heater. D elivers 
full power at a ny speed - from a cold 
start in a few seconds. 

No fire or explosions in the Perry 
M otor. No carbon forms. No valves 
tO grind. Mocor cannot overheat and 
requires no cooling. Great saving in 
fuel. 

THE CAR OF THE FUTURE, TODAY! 

RRYMOBILE COMPANY, 663 W. erson Blvd., Los Angell!s 7, Calif. 
Please send me. without obligation. free literature further explaining the 
MOTOR. and cost of blue prints to build one motor for my own use. 

PERRY 

The PERRY MOTOR, pictured, is a 
4·cyl. V-type motor , using crankshaft. 
connecting rods, pistons and valves. 
\X'ill fit in chassis of virtually any make 
car up to 3000 lbs. gross weight. N AME ... .. ......................................... .................. ....... ...... ............. ... ..... _____ .................................... ....... . ... ......... . 

Straight Franchises Open to Finan
cially Responsible Companies or 
Persons. 

AI:>I:>Fll:~~---·· ·· ·· ··· ····· · ··················· ·· ··· ······ · ·· · ··· ·· -- · -- · --- - -·-- ·-- · --·· ··- ·· ······· ·· ···· · · · ·---······ · 

FREEIThis handy 
Vest Pocket Guide 
for W e lders. Con· 
tains welding infor. 
motion you' ll use 
daily, Aak for itl 

Start Your Library of Practical Design for Arc Welding 
ll'a impot1o.nt to know more then just bow to that were tritd and pro•en in •oried indua. 
w eld. lh going to b• oeceaaory to know t:riea. You can't oUord to be without the .. 
more than juat how to weld il you expect to boob if you expec1 o fuhue in welding. 
b•come o aucceaa in the weldh19 field. for Volume I and D o re now a•oilable tor onJy 
this rto.aon. Hobo..rt is ha•ing s>rinted lor $3.50 each. poatpoid.. Semple pages •eat 
you •olumt oher •olume oJ welding duiqu hee on requeatl 

Turn accurate sizes to precise lengths and perfect 
finish-easily and quickly-as simply as drilling a hole! 

DUPLICAT E S IZES TO TE::-:THS OF THOUSANDTHS! 
This new precis ion tallstock box tool Is fitted to the tallstock of 
any lathe. The hack rest Is quickly set to any stock diameter up 
to 3f4". The mic•·ometer dial Is set to the desired size- the length 
stop Is set to the required length . Peedlng the tail~tock q uill t hen 
produces the l'eQulred turned part. accurate, con centric. and w ith 
fine tlnlsh-for one or thousands o f pieces . 

SlASHES MACHINE TIME 1 I 3 ON OCCASIONAL JOBS-TEN 
TIMES AS: FAST ON PRODUCTION WORK, ON TOUGHEST STEEL 
Even u nskilled persons can. with this rugged. simple foolproof 
tool. ins tantly mounted In any lathe tallstock. (or turret) do pre
cision work. Without adjustm ent It will continue to turn thOU· 
sands of pieces to original accurate Rlzes . The work Is complet{'d 
in one cut. 3-(f" Dlam. stock can be recluced to any "ize - maxlmum 
length turnec can be u p to 4 l /2". Any size stock can be uRed. of 
any mat<>rl:~l . T ool u ses standar d quarter Inch htthe tool hit" . It 
comes complete packed with one tool bit sharpened and ready 
to u se. with complete Instructions. A standard taper shank No. 
2 taper Is furnished - tool has ~~~" h ole for mounting on straight 
shank, s leeves make it possible t o fit any lathe taper or straight 
shank. 

rlts @g /ulhel 

M A Y , 1945 

11Set to size & feed the tool-It does the resf11 

We are ahle to ship these tools Immediately from stock. W llJ be 
.;ent C .0.0. upo n payme nt of depo!<lt-Shipped prepaid. If remit
tance accompanies order. Full~· ~n~aranteed as to quality and ac· 
curacy- Try ten days and rt'tUrn for ln.-tant refuncl If n ot satisfied. 

THE SMITH TOOL & SUPPLY COMPANY 
889 South First San Jose, California 
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' t ~OR ONLY 

TO SAVE YOU VALUABLE;. TIME and MONEY! 50 
This portable ,t>YNAMIC WELDER-easily ~orried right to the job-plugs into a ny convenient 

properly wired 110 volt light circuit-orh o~ IRON, STEEL, BRASS, BRONZE, AND OTHER 
MET ALS-:-hos 8 metallic and carbon ore welding heat stoge~oes work you would think only 

possible with o larger more expensive machine. Once you see o DYNAMIC in operation, yoll 
won't wont to be without it. Its simplicity will amaze you. In o year the DYNAMIC only costs 
.yoo about 6c o day. Helmet, rods, cables, holder and operating instructions, etc:., furnished, 

COMPLETE •'e. 

---.-. 

e Are you worn out- with aching muscles, jittery 
nerves making you feel like an old man before 
the whistle blows? Do you know why you tire 
so easily? Many men tire because of unsuspected 
strain on tiny cords in the Vital Zone. Happily, 
many find relief through the firm, comfortable 
support of a Bauer & Black Suspensory. 

.............. ....... "' ........ ,.. 

FREE BOOK TELLS FACTS 
Send for this book about the 
.. Vital Zone:' You will discover 
why so many m en say they feel 
peppy and stronger all the time. 
There's no obligation. You may 
profit greatly. 

Suspensories 
Division of The Kendall Company 
Dept. S-411 
2500 South Dearborn St., Chica~o 16, Ill. 

Yes, tell me the real facts about Suspensories 
and why many men should wear them. 

Name ... -------············-··········-.. ············································· 

Address: ............................................................... : ........................ ........ ...................... ...... .. 

' I 
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Writ• today for free prior
ity assistance and partie:· 
ulors on how to RUolify 
for one of these omoz· 

ingly low-priced weld· 
ers. Act ,_ while 
they ore otill ovoiJ. 

able. Get details 
on our 10 day 

t rial offer. 

STUDY AT HOME for PERSONAL SU<"C'ESS and 
LARGER EARNINGS. 3 5 years expert Ins truction 
-over 108 .000 students enrolled. LL.B . Degree 
a warded. All texta furnished. Easy payments. Send 
for FREE BOOK-' 'Law and Executive Guidance'' . 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 53·5, 646 N. MlcblganAve., Chicago 11, Ill. 

DRI-AIR Chemical absorbs dampness 
in basements, game rooms, storeroo~. 
Guards against mtldew, rust. Kills 
musty odors. Complete unit $5,50, 
f.o.b. Chicago. Get free folder. 

TAMMS SILICA COMPANY 
Dept.D-129,228North LaSalleSt.,Chicago 1, Ill. 

NEW INVENTION E NDS EXPENSE and Hard 
Work Removing Old Wallpaper. Peels off layer 
after layer like magic. Any woman can use. 
Needed by home owners and paper h:mgers. 
Needs no supplies. Costs nothing to operate. 
Lasts for years . Money Back Guarantee. Post
paid only $1. MISTIC MFG. CO., Dept, 65, 
266 McCormick Pl., Cln. ( 19), Ohio 

GIRLIE PHOTOS 
Naughty But Nice ! 

fhe world's most beau tiful women the way 
;ou like to sec them. Posed to thrill you. 
Tbese actual photographs are of real. Jive, 
gorgeous girls. Each of them Is a drea.m 
come tr·uc. Once you s ee these glamorous 
girls they will linger with you always. Get 
your set of the~e exotic photographs now 
for only $1.00. together with our ~'REE fol· 
low up, Sent In plain wrapper. No C. O.D . 

CHARM PHOTO CO., Dept. PS-2 
P.O. Box 131, Canal St. Sta., N. Y. 13 

I Clty ...................................................... State.................... I L--------------------J 

Your customers will gasp with 
wonder at these amazing new 
luminous pictures, statues, nove!· 
ties. Be the first to sell them! Relt· 
gious, nursery, gla!"our and other 
subjects. Se II on s •g ht . 

Madison Mills. 303 Fourth A,e., New York 10, N. Y ., 
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YOU 
this to relieve ltchlnc of 

So 
Many 

Druggists 
Say! 

··" 

Here's a Doctor's formula - Zemo- a 
stainless liquid which appears invisible on 
the skin-yet so highly medicated and 
soothing that the first applications 
promptly relieve itching, burning of Ex· 
zema, Psoriasis and similar skin and scalp 
irritations-due to external cause. Zemo 
ALSO aids healing. 

Apply clean, stainless, invistole Zemo 
any time. It won't show on skin. Buy 
Extra Strength Zemo z EM 0 for mean cases. 

TRAILER BUILDERS1 SUPPLIES! 
'l'o Bulld, Remodel or Modernize! Save money on Supplies. We 
are the Jargest and most complete trailer supply House In the 
States~ Our new large 1944 catalog lOc; Blue prints and bu1ld1nar 
instructions 25c. 
National Trailer Equipment Company 719 N. Seventh Sl Mllwaukn 3, Wis. 

Shows how to Start a Good 
Business with a llg 
There are hundreds of 
saws in your commun-
Ity that need sharpen-
Ing repeatedly, used by 
home owners, carpen
ters, farmers, schools, 
f act ories. mills, etc. 
Our FREE PLAN shows 
how to get this bust
ness. With a Foley Au
tomatic Saw Filer you 
can file s aws faster 
an<!- better than the 
bes t hand filer and 
earp up to $2 or $3 an 
h ou r. No eyestrain. 
One machine files ALL 
&a\Vs-band, band, cir
cular. No special prl
orlW appltcatlon re• 
qulr.ed-dellvery cuar• 
teeCl. Get into 

now,-there ls plenty 
of business durinr wartime,-

·. and be all set for the big building boom 
1 which Is sure to come when the War is over. 

Send coupon today tor FREE PLAN-no 
obligation, no salesman wm call. 11-Fdl--------------· 
Fo Ey MFC Co 519·5 FOLEY BLOC. 

• •p MINNEAPOLIS 13, MINN. 

P!e se send FREE PLAN on saw filing bustnesa. 

NAME ......................... ···········-····-· .......... ........................................................ . 

~.l:)lC>~le:~~- --· · ······· ·· · ··········································· · · ·· · ·······················-···-······· 

COMPLETE PLANS 
for BUILDING and 
MATERIALS SHOW 
YOU HOW! 

FROZEN 
STORAGE 
From 5° above to 
10° below zero. For 
Fish, Meat, Fruit, etc. 

PL~NS 

e 5 SIZES e 8 10 40 CUBIC FEEr CAPACI1Y e 

ONLY AVERAGE ABIUTY 
and FEW TOOLS NEEDED 

Plans are easy to follow 
and you may have much of 
the material at hand. Con
densing unit may be new, 
rebuilt or a good used one. 
No knowledge of refrigera
tion necessary. 

MILK COOLER PLANS, too 
AT NO EXTRA COST 

Fill in the coupon, clip it to 
a $1 bill, check (plus 5c ex
change) or money order. 
Mail it promptly and the 
t wo sets of plans will be 
sent you. Money back If 
not satisfied. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
: Le.lay Manufaeturlnc Co. : 
: 423 Le.Jay Bulldlnc, MlnneaPOIII a. Minn. : 
: Gentlemen: Please s end me c omplete plans of your F ast Freezer : 
: and Milk Cooler. I attach 81 hill C ) check (plus :Sc exchange) : 
• ( ) money order ( ) • In Canada 2:>c additional. • • • • • • • I : NAM.E •• ••••••• • • • • • • • •• • ••• • •••• • •• • •• • • • • • • • • • • • • • • • 
• • • • 
• ADDRESS •••••••• • •• • • •• •••••• • • •• • • • •• • • • • •• • • • • • • • • : • • • • 
: CI'TY • . ••••• •• • ••••• • ••• • • ••. • . . •••••. STATE ••••• ••• • • : : •••............••......•..................•...............••••• 
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THIS BOOK Shows You 
HOW TO BUILD A MIGHTY · 

, ~ ARM AND 16-in~ BICEPS I 
'l'J\OLDrN<;_R"M 

't-J\\Gn-r~: ··:;..--· ONLY 25c TO YOU 
A COMPLETE PICTURE COURSE ON ARM BUILDING 
Why not sret an arm of might with the p ower and grip to obey your 
physical <feslres? Weaklings whose arms were scrawny pieces or skin 
and bone have taken this course and In a short time developed them
selves into strong men of powerful proportions with bulging bleeps 
and brawny forearms . . . strong, solid arms of power that are re
s pected by men and admired by women. 

leam The WORLD'S GREAT SECRETS OF ARM STRENGTH 
This course Is especially planned to build every muscle In your arm. 
Many pupils have developed a pair or triceps sltaped like a horseshoe, 
and Just as strong, and a pair or biceps that show their double ltead 
formation. The sinewy cables between the bleeps and elbow are deep 
and thick with wire cable-like ligaments. The forearm bellies with 
bulk, the great supinator lifting muscles become a column or power, 
and their wrists are alive and writhe with eordy sinew. Wouldn't you 
Uke to bave a magnitlcent arm l ike the 1lgure p ictured above? 
You can't make a mistake. The stron~est armed man In the world wrote 
this course for you. His great expertence stands as proof that you too 
can succeed. You !fet his secret method s or strength development 
Illustrated and explamed as you like them. Rush only 25e. You are not 
limited to the arm. Also try: Moulding a M.ghty Back, Moulding a 
Mighty Chest, Moulding a Mighty Grip, Moulding Mighty Legs, 

SEND FOR THESE FIVE FAMOUS COURSES 
FORMERLY $5.00 EACH. NOW IN BOOK FORM 

ONLY 25c EACH OR ALL 5 FOR $1.00. 
Mall your order now and "NERVES OF STEEL, MUSCLES LIKE IRON'• 
will be Included FREE! It is a priceless book to the strength fan and 
muscle builder. Full of pictures of marvelous bodied men who w ill 
show you what The Jowett Progt-esslve Power Course has done for 
t hem and how It can build you Into a man of marvelous muscular sym. 
metry and dynamic strength. Reach out • • • Grasp this las t chance-
l imited time otfer. JOWETT INST. OF PHYS CULTURE 

230 FIFTH AVE. N. N. Y. 

If You Mail Coupon NOWI I 
JOWEn INSTITUTE Of PHYSICAL CULTURE = 
Ul fiftll An., New Yerk, 1, N.Y. DIJt. 365-8 1 
George F. Jowett: Your proposition looks •

1 fiood to me. Send, by return mail, prepaid, 
he courses cheeked below for which I am 1 
~n~~s~g;o:,;;;.-;;r----0-M~~~:;ing a Mighty 1

1 $ 1 Gr ip, 25c 
1 0 Mouldi ng a Mighty 0 Moulding a Mighty 1 

GEORGE F Arm, 25c Chest, 2 5c 
I • 0 Moulding a Mighty 0 Moulding Mighty I 
I JOWETT Back, 25c Le gs, 2 5c 1 

"Cham pion 0 Send all 5 courses C. 0 . D. ($1 plus 8 ost- I 
1
1 

of Cha mpions ,. age). No orde rs leu than $ 1 sent c. . D. 
1 Hol ds m o re 

I strength records Name---- --------------- Age_______ I 
I than a ny other I 
I teacher or athlete. Address ----------------- - ---------- I 

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

You can easily restore beauty to dam
aged wood surfaces with this new 
practical kit. Enables anyone to do 
fast, easy touch-up jobs like a prores• 
sional cabinet finisher. R epairs holes, 
burns, gouges. scuff marks, etc. Com· 
plete outfit-pays for itself over ant:J. 
over. 

Amazing Results-Easy to Use 
Klt Includes 23 different Items-scratch removers forsllght scratches; 
assorted shades of shellac sticks for deep nicks, bot- . 
ties of Jlght and dark stains, shading lacquer, alcohol 
lamp with fuel, stainless steel spatula, touch-up 
brushes, scratch sticks, steel wool , sandpaper, rub
bing liquid. Packed In handy leatherette finish case. 
Send for It today. Best investment of lifetime, Fully 
guaranteed. Deta iled Ins tructions supplied. 

PIPES OKER 
DON'T PUT UP WITH A-
Taylor's Ama.zing New Pipe Con
ditioner Is Guaranteed to Keep 
Your Pi pe Swee t a nd C l e a n 

An amazing new development for the man 
who enjoys a FINE smoke! Taylor's Pipe 
Conditioner will remove strong odors and 
foul, Ill-smelling moisture that accumu-
la tes in your p ipe. DOES NOT COME IN 
CONTACT WITH PIPE. It works on the 
principle o t absorption and evaporation! 
Positively guaranteed to keep I 0 pipes 
sweet, clean and dry t or 6 months . 

ORDER Now satisfaction $I POST 
.m<•.'! cy refunded PAID 

1 

BURN KEROSENE 81tll~lij:: fA:YE 
Two carburetor system. Start on gasoline, Cost 
nominal, No priority materials required. Send 
make or car. year, & $2 .00 for prints & Instruc
tions. Complete setprintsforpopular cars $ 3.00 

MOTOR CONVERSION ENGl. CO., BOX 1411, SACRAMENTO 7 ,CAL 

DETECTIVES 
TRAINING-sECRET INVESTIGATIONS-FINGERPRINTS 

-Easy )lethod-Short Time. By Former Gov't D etective
R ewards. Home-Tra\'el-Secret Code-Booklet F R EE-WRITE 

INTERNATIONAL DETECTIVE SYSTEM . 
1701 - P Monroe St., N. E. , Washington, D . C. 18 

When Writing Advertisers Please 

Mention Popular Science Monthly 

NERVOUS 
GRAY HAIR 

LACK OF 
APPETITE 

ARTHRITIS 
HAY FEVER 
RUN DOWN 

OVERWEIGHT 

WRITE TODAY for sensational new 24 page 
hook on vitamins edited by nationally known 
Doctor. Learn startling facts about vitamins 
and their Importance to your health. 
Are Vitamins .. Cure-Ails"? 
Everyone knows that vitamins are not 
"cure-ails". More than 200.000 men EE 
and women have sent for this booklet FA 
to learn the true facts about vitamins 
and their Importance as a dietary sup- · K 
plement. With this Informative book IJO 0 
you wt II get a money-saving price list 
that enables you to save up to 40% on1 J!.---~ nationally advertised vitamins. Abso-' 
lutely no obligation. Write today! 
VICTORY VITAMIN CO., Dept. 29 

411 s. Wells. Chicago 7 

• 
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FITS ALL CARS 
• Vacu-Matic is constructed of 
six parts assembled and fused 
into p ne unit, adjusted and 
se.a,Jed at the fac tory. N oth
ing to regulate. Any motorist 
can install in ten minutes. 
The trial offer coupon will bring 
all the facts. Mail it today! 

• 

from P with a 

-~ You can't change gas rationing, but you 
t -R can make sure that each precious gallon 

of gasoline is providing you with the maxi
mum mileage of which your car is capable. 
Now you can get added mileage ... plus 
quicker starting and more power! Make this 
trial test .. Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money· 
back 'guarantee. 

• Vacu-Matic is entirely different! 
It operates on the supercharge 
principle by automatically adding a 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
"breathe" at the correct time, open
ing and closing automatically. 

PROVEN BY TEST 
• In addition to establishing new 
mileage records on .cars in all sec
tions of the country, the Vacu
Matic has proven itself on thou
sands o( road tests and on dyna
mometer tests which duplicate 
road conditions and record accu
rate mileage and horsepower in
creases. Thousands of motorists 
now enjoy extra mileage improv
ed performance with Vacu-Matic. 

g~ tku er.&M' !2-CH' 

MATIC COMPAN~ Wis 
T .. ~ VACU- St W auwatosa 13, . U '"&TIC 

.r1J"# W State ·• V AC ·!"'~ ' 
7617-1209 • t'cu\ars about T his 

A G E N T S T R I A L 0· f F E R c:l 
• Vacu-Matic offers a splendid opportun
ity for unusual sales and profits. Every 
car, truck, tractor and motorcycle owner 
a prospect . Valuable territories now open. 
You can obtain one for your own car if 
you help us introduce it to a friend. just 
check and mail the coupon today. 

Please send full - pa~ l one for trial on my car. 
1 may obtatn 

also how bfgate me in any way. . . ... . 
does not o ' . . . . . . . . . . .. 

N 
. . . .. .. . ame · · · . .. · · · · 

• • • 0 • 0 • 0 . . . . . . . . . 
Address · · · · · · · · · State .. · · · · · · · · · · 

. . . · · · · · · · · p position. 
City . · · · · · · · · · · · · d in Agency ro 
0 Check h ere if intereste 

• • 
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SOUTH BEND ATTACHMENTS 

I .. OADEN THE SCOPE OF 
YOL&.R LATHE WORK 

A complete line of attachments and ac
cessories simplifies tooling South Bend 
Lathes for many special and unusual 
kinds of precision work. They save time 
and effort, often eliminate the delay and 
expense of special fixtures, and greatly 
broaden the scope of your lathe work. 
Write for Catalog 77-R which describes 
and illustrates these attachments. 

S 0 U T H 

• • 
CISIOll 0 

The time-saving versatility which enables South Bend Lathes to 
handle so many exacting, precision operations in essential war 
industries will be a pertinent profit-making factor when normalr -·-- -
production is resumed. The ease and speed with which the lathe 

• 

can be changed from one set-up to another, and the special 
attachments available to broaden the range of work, save time 
and reduce labor costs for the plant that has a variety of lathe 
operations to perform. 

South Bend Lathes have wide ranges of spindle speeds and 
power feeds. Full quick change gear mechanism permits instant 
selection of any thread cutting feed, power turning feed, or power . 
facing feed. Convenient, quick acting controls and easy reading 
grad~ations contribute to smooth lathe operation and efficiency. 

South Bend Engine Lathes and Toolroom Lathes are made 
in five sizes: 9*', 10*', 13"', 14~*, and 16" swings. Precision Turret 
Lathes are available in two sizes: ~" and 1" collet capacity. 
Write for new Catalog 100-D giving full descriptions of all lathes.J 

BEND LATHE WORKS 
456 E. MADISON ST., SOUTH BEND 22, IND. • LATHE BUILDERS FOR 38 YEARS 
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famous course used hy over roo,ooo m 
NOW Yours at an · extraordinary bargai 

Hlgh ·s J eed Self-Instruction In the Substance of . these 
25 Maj~r Mathematics Courses Brought to You by 28 
Leading Experts from Columbia, M.l. T., Cornell, Carnegie 
Tech., Georgia Tech., and many others! 

YOURS FOR LESS THAN 39 CENTS A SUBJECT! 
IMAXING its achievements in 

ady.lt education, t_he NATIONAL 
EDUCATIONAL ALLIANCE now 
announces a new streamlined Course 
in Mathematics especially designed 
to answer the thousands of urgent 
war and post-war calls for mathe
matically trained men in virtually 
EVERY field I 

On w ork bench, in drafting room; in the 
laboratory ; in tool die and pattern makin~; in 
const ruct ion and engineering of all k1nds: 
there's ha rdly a field where a math-

to employ Trigonometry in gearing, lathe 
centers, blueprints, die punches, etc.; in 
gunnery, range finding, aviation, navigation. 
You'll learn how to utilize Calculus in the 
design and production of guns, planes, tanks, 
ships, dams, bridges, motors. 

You'll learn Practical Applications that 
you can use to win advancement and 
bigger pay, now and in peacetime. 

Yours for FREE TRIAL 
Normally, mathematical training 
as comprehensive as these 25-
Courses-in-1 would cost you hun
dreds of dollars and years of study. 
Now you get it in these 4 volumes at 

a small fraction of the cost 
and time! Test this Course ematica lly trained man hasn't a de

c ided advantage. He gets the better 
job- b ig e:er pay-earns promotion 
more quickly-and will come out 
ahead in the post-war chanl{e-over 
to peacetime industry. 

See List of at our risk and expense. 
Mail coupon below-get the 

Subiects and set for a week's FREE Ex
amination. After a week you 
may return it and owe noth
ing; however, if you are 
thoroughly convinced that it can 
help vou advance to bigger earn
ings, keep it at the incredible bar-

Instructors 
This New N. E. A. Course in 

Mathem a tics makes it possible for 
the avet age person to acquire-in 
only a lew months-a practical 
worki ng knowledge of all 25 

on Outside Flap 
of This Cover 

branches of mathematics and their practical 
applicat ions. It comes to you complete in four 
volumes filled with illustrated fascinating 
lessons designed for home study. 

You ;rece ive instruction from 28 foremost 
instructors chosen from outstanding univer
sities. E ach instructor has been selected be
cause o£ his special knowledge of a particular 
branch of mathematics and because of his 
abili ty to simplify and streamline his in-
structiols. · .. 

Over 600 Helpful, Graphic Pictures 
and Diagrams! Nearly 1300 Pages! 

gain price and easy terms shown in 
coupon. But you must ACT NOW! This edi
tion has been rigidly limited by restricted pa
per quota . There may not be enou~h to meet 
nation-wide demand. Avoid disappointment
mail Free-Trial Coupon NOW! National Educa
tional Alliance, 37 W. 47th St., New York 19, N.Y. 
Copyright I 94:> by the National Educational Alliance, Inc. 

' 
even if rou return tfle set! 

this 160-Page 
• Logarithm Book! 

Does All tfle Work of a 
Slide Rute Faster, Easier 

and More Accurately! 
No previous mathematics knowledge is need
ed under this ingenious teaching plan . You 
start with Basic Arithmetic and proceed by 
easy Stiie:es to an understanding · of the! most 
advanced branches of mathematics. 

You' ll learn how to use A l~ebra for ' short' 
cuts in daily shop problems, m construction 
work, in tool and die making, in welding, sheet 
metal work and pattern making, in office and 
laboratory. You'll learn how to apply Geome
try in chemistry, mechanics, electricity and 
radio, in the drafting room. You' ll learn how 

This book of Logarithms is 
the greatest short-cut ever de
vised for quick aind easy multiplying. dividing and 
calculutinl!. Easi~r to learn: gives answers quick 
mort! accurately than any Slide Rule. A comr>le·t ll 
nation of the usc of logarithm tables is 
you can grasp it and begin to apply it in a few . 
Covers logs for all numbers to the 6th ce; 
much additional information includi a ta e f 
arcs. Invaluable for mechanics, sc'"'"nf~~·i:,l~~~rr.~~·f~~ej 
etc. FREE even if you return the lV 

MAIL THIS FREE-TRIAL-FREE GIFT COUPON TODAY 
' 

Gopynghred m< 'n..:tl 
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OUt Of Wartime Ne.eds 
Has Come Startling Progress 

In Dry Batteries 
• • 

• 

,. orrid, dripping jungle 
on41l. tions pose heavy han di

ps to Army field communi
"'"tions in the tropics. Intense 
heat, extreme humidity, cor-
rosive fungi are bitter enemies of all
essential dry batteries, shortening 
life, weakening power, impairing de
pendability. From the War's begin
ning, the Signal Corps has striven 
incessantly to overcome these obstacles. 

allory Tropical Dry Batteries have 
gone a long way toward solving the prob
lems. Originally developed by Mallory 
for the Army Signal Corps, these bat
teries are fundamentally different, giving 
incredibly longer life in smaller, lighter 
units. High temperatures have little effect 
on life and performance. Hermetically 

ALLOR 
DRY 

I 

sealed, the battery is guarded against 
humidity, and, conversely, is not affected . 

, by very dry climates. 

ot only for field communication 
work, but for mine detection and other 
military requirements, Mallory Tropical 
Dry Batteries have stepped up depend
able battery performance enormously. 

N z ural! c rrer t output is devoted exclu.-

1 1' zr 11 n if tl e fighting forces. 

But tlu r z olutumar) d 1 elopment holds fas-

in tir p omz for p acetime u es when 

l ta 11 • l at b r fulfilled. 

TROPICAL* 
ATTERIES 

ALSO MAKEIS OP PRECISION MITALLU IGICAL AND 
ELECTRONIC PIOD UCT$ - AND MALLOIY IIAIIHGS 

-r,..M_. 
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