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An Expert Gives You 
His Simplified Methods 
Mr. Thompson; the author of these 
books, is not an ordinary teacher of 
mathematica. He has had many years 
experience in giving students the kind of 
mathematical training they need in prac
tical work. He preaepts each practical method 
and problem in the clearest and simplest way. 
He .sets right down to the kind of information 
that you need in your daily work. 

Don't let appearances fool you, mathematics is 
easy. You can get these books on approval and see for 
yourself how much enjoyment you will have while get-
ting this valuable training and aolvina interestin& practical 
problema that puzzle your friends. and fellow workers. 
In no time at all you will be tackline with ease the most 
difficult question on this subject. 

. 
A ET A BETTER JOB in America's great industries, and 
U prepare to seize your coming opportunities-learn 
mathematics. Mathematics is the basic requirement of 
all mechanical and scientific work, and of all business or 
industry based on science. Without this essential knowl
edge even the m ost capable man is left behind while 
others forge ahead to better jobs, bigger contracts, more 
money. You need mathematics to understand all tech· 
nical work, to supervise operations, to improve, speed 
up and check on your work and the work of others. 

Such basic training is quickly recognized today and 
gladly paid for. It singles you out from the crowd and 
gives you an advantage whether it is a matter of a job, 
a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very. simple and extremely 
interesting course in book form has· been prepared for 
you by an expert who has devoted a lifetime to teachiag 
practical men the fundamentals of this important subject • . 

I 

A Complete Course and Reference Library in 
These Five Volumes •1,598 Paces •Illustrated 

• 
MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a 
r eview of arithmetic that gives you all 
special short cuts and trick problems that 

save countJess hours of your time 
and make you more valuable to your
self and your job. Then they go 
right into higher mathematics and 

show how simple it is when an 
expert explains it for you. 

ARITHMITICz Startine with a quK:k 
review of principles, thia volume 
presents all the special calcula
tion methods uled in buaineaa 
and industry which every prac-

tical man should know. Fun
'damental in aU computationa 
in engineerine, both in the 

plant and in the field. Es
sential methode for 
rapid calculation auch 

• as ia needed in 
settine lathes, 
etc. Syatema of 
measurement 
and their com· 
putation re
quired in ma
c hine work. 
Hundreda of 
other applica
tions to techni· 
cal work. 

ALGIBRA: Startine with 
simple practical problema, 
this book shows you, atep by 

step, how to apply alee\)raic methoda to 
the moat complex problema. Showa how 

(Cotttirtued oe Hxt pogeJ 
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INDUSTRY is working at top capacity to meet the 
needs of our gigantic industrial program. Trained 

mechanics and technicians are in urgent demand. 
An d in the best of these jobs, the jobs which offer 

the h ighest pay and the greatest assurance of steady 
employment, a knowled ge of mathematics is required
because mathematics is the foundation of all technical 
work. G ive yourself this basic preparation now by this 
quick, inexpensive home-study method. 

E ATICS for Self Study 
by 1. E. Thompson, B. S. in E. E., A. M., Dept. of Mathematics, Pratt Institute 

(ceatfavoll 'f'Oift oppotiro pclfle) 
to aolve problema which are involved in all bU8ineu and 
induatrial' work relatin1 to machines, en1inea, boata, autoa, 
planes, etc. Locarithma and alide rule, a.nd many other 
practical applicationa. 

GEOMETRY: States clearly all needed facta about plane fi1ures, 
circlea, poly1ona, etc. Coven all the topica euential in drartinll 
and en1ineerin,&. Deala with an1les, trian1les, circles, and the 
many other ,eometric fi&W"es that are baaic to enameerine 
desian. Sheet-metal work, ao important in airplane conatruc
tion, ia a direct application of these principles. 

TRIGONOMETRY: Thia volume makes eaay the principlea of 
an1les and trian1les, ahowa you how to uae tables that explain 
their functiona. Practically every problem in machine work, 
land aurveyin1 mechanics, astronomy and navi1ation ia aolved 
by methods of tri1onometry. These methods are explained 
aimply, with actual examples or calculationa of hei1ht and 
distance aa applied to meteorolo1y, the <Jeterminatiori of the 
position of a ahip at aea, the conatruction of buildinp, 
brid1ea, and dama, the cuttin1 of 1ean, etc., etc. All neceaaary 
tables for makin1 these computationa are furnished. 

CALCULUS: You will enjoy maaterin1 calcul\18 in thia intereatin1 
new way and will find it will enable you to aolve problema 
that can be aolved in no other way. Thia branch of mathe
matica deala with rate problema. It ia eaaential in computation 
involvin& objecta movtq with varyiq rates of epeed. It alao 

Examine These Books for 10 Days FREE! 
Send no money now. Tho coupon at tho right brings you the 5 books 
for 10 days' trial. After 10 days, If not completely satisfied, return 
the books to us without obligation. If you keep them, send us the 
small down payment of $2.95, balance In three monthly payments. 
Mall the coupon today. D. Van Nostrand Company, Inc., P'ubllshers, 
250 Fourth Ave., New York 3, N. Y. 

OCTOBER, 1945 

enables \18 to find the moat efficient desi1n for. any kind or 
mechanism, en1ine, or movin1 vehicle. Typical problem• in
cluded in this book are the calculations of the len&th of paper, 
cloth or beltin1 in a roll, time and awiq of a pendulum, riee 
and fall or electric current in a coil, the work done by 
expandin1 1aa or ateam. 

Th"e are but a fow of tho hunclrecls of pradlcal sultfocts slmpllftotl 
and clearly explained for you In this compl ... homo study courM 
In mathematics. 

r----------1 MAIL THIS COUPON 
D. Van Nostrand Compa11y. Inc. 

I 250 Fourth Ave .. New York 3. N.Y. 
Send me MATHEMATICS FOI SELF STUDY In 5 volumes. 

I 
Within 10 dayw I will either retvm the books or send you 
$2.95 as first payment, and $2.00 a month for th,.. 
months until tho total price of $1.95, plus a few conh 

I 
postage Ia paid. 

(If you send remittance of $1.95 wtth thl• coVpon,-• 
will poy tho poatago. Same return privilege, refund I guaranteed.) 

I 
I 
I 
I 
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from the first days of World War I, 
has become one of America's leading 
military and political analysts. He 
served on the western front in the First 
World War and returned to active duty 
with the Military Intelligence Division, 
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Soap lrom pine trees helps 
JDake better tires 

; 

Another example of nbuildingfor today, testing for tomorrow" 

IN THE large vat above, and in the 
barrels awaiting shipment, is 

more soap than most people will 
use in a lifetime. But nobody is 
going to bache with it. It will be 
used in making synthetic rubber 
for tires-a new kind of synthetic 
rubber developed by B. F. Good
rich. 

Some sort of soap is used in 
making all types of synthetic rub
ber. Until recently it was soap de
rived from animal fats. The new 
soap shown here is made from 
rosin that comes from pine stumps. 
This different soap makes a defi
nite improvement in rubber. 

OCTOBER, 1945 

Tires made from the new rubber 
give more wear than tires made 
from ordinary synthetic. They run 
cooler ••• and this is important, 
because heat destroys rubber. It's 
doubly impoftant in big truck tires, 
which often get as hot as boiling 
water. 

The new rubber was developed 
several months ago, and made in 
plants operated for the govern
ment by B. F. Goodrich. It was 
used in military tires, and was kept 
a military secret. Then it was re
leased for use in heavy truck tires. 
Now it is going into passenger car 
tires made by B. F. Goodrich. 

This is only one of dozens of 
improvements that B. F. Goodrich 
has made since offering the first 
tires containing synthetic rubber 
ever sold to motorists in America 
-in June 1940. All these improve
ments are indications of the kind 
of extra value, extra safety and ex
tra wear you get whenever you buy 
a B. F. Goodrich tire. The B. F. 
Goodrich Company, Ak-ron, Ohio. 

B. F. Goodrich 
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7Vne in the 
AUTO-LIT 
Radio Show 

STARRING 

ick Haymes 
HELEN FORREST • GORDON JENKINS' 

ORCHESTRA 

Every Tuesday Night· NBC 
Fea tur ing men end w omen on 

the fight ing f ronts 
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or send handy 
order form 

Tot/(/y/ 

• • 

• 

• 

• 

.. 

8 mm. 16 m111. 

5 



L 

• 

VICTORY REVEALS A MYSTERY 

• 

• 

6 

More than two· years ago, an engineer of 
the Laboratories visited U. S. S. Boise, re
turned with a mysterious box which went 
into the Laboratories' vault. Now, victory 
<>pens the box and discloses a special kind 
of electron tube called a magnetron. It 
was part of a Radar which furnished data 
to aim U. S. S. Boise's guns during the 
night action off Savo Island on October 
11-12, 1942. Because of the high frequency 
gener?ted by this magnetron, the Radar 
was not detected by the enemy, and the 
action was a complete surprise. Six Japa
nese warships were sent to the bottom in 
one of the early Pacific victories. 

This magnetron is a symbol of the Lab
oratories' enormous war program. Half 
of it was devoted to Radar, the other half 
gave birth to radio transmitters and re
ceivers; sonar apparatus for the Navy, 
loudspeaker systems for ships and beach
heads, fire-control apparatus for anti-air
craft artillery. Coming months will unfold 
the story. 

Bell Telephone Laboratories' war work 
began before the war; until now, it claimed 
practically all our attention. With victory, 
we will go back to our regular job-help
ing to bring you the world's finest tele-
phone service. . 

BELL TELEPHONE LABORATORIES 

POPULAR SCIENCE 
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"The I. C. S. Business 
Course which I took back 
• 
~n 1907 did me immeasur-
able good." 

"I am deeply indebted 
to the early training I 
received from the. I.C.S. 
Engineering Course." 

EDDIE RICKE·NBACKER 
President, Eastern Air Lines 

PHILIP MURRAY 
President, Congress of Industrial 

Organizations 

.. 

BOX 7634-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course bejOI'e which I have marked X: 

Air Conditioning end Electricel CouraH 0 Ship Draftin8 0 Textile Desicninc 
Plumbing Coui'IH 0 Electrical D raftinc 0 Ship Fittm. 0 Woolen Manufacturina: 

0 Air Conditioning 0 Electrical Encineerinc 0 Shop Practice 
0 Beatinc 0 Plumbinc 0 Power House Electric 0 Steel Mill Worken 
0 Refrigeration 0 Steam Fittinc 0 Practical E lectrician , 0 Tool Desicninc 

Chemiatry CouraH 0 Practical Telephony 0 Weldi.nc, Gaa and Eleotrio 
0 Chemical Encineerinc 0 Telegraph Encineerin8 Radio Cou ..... 
0 Chemiatry, Analytical Internal Combustion 0 Electronica 
0 Chemiatry, Industrial EnginH Couraea 0 Radio, General 
0 Chemiatry, Mfc. Iron & Steel 0 Auto Technician 0 Aviation 0 Radio Operatinc 
0 Petroleum Refining 0 Plaatica 0 Diesel-Electric 0 Radio Servicin8 
0 Pulp and Paper Makinc 0 Diesel E ncinee 0 Gaa Encinee Railroad Cou ..... 

Civil Engineering{ Archt- Meohani.cel Co~rsn. 0 Air Brake 0 Car Inspector 
tectural and M in ng CouraH 0 A~ronaut1cal E;~>ameennc 0 Locomotive Encineer 

0 Architectural Draltinc 0 Ai!Plane D_raftmc 0 Locomotive Fireman 
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0 Contractinc and Build.inc 0 Industrial Metallurgy o~ uation . npneennc 
0 Bichway Encineerinc 0 Mechanical Drartinc 0 En~e Run~mc . 
0 Lumber Dealer 0 Mechanical Encineerin8 0 Manne Enc~eermc 
0 Readinc Structural Blueprint. 0 Mold-Loft Work 0 Steam Ei~tnc 
0 Sanitary Encineerinc 0 Pattemmakin& 0 Steam Encmee 
0 Structural Draftin& 0 Readinc Shop Blueprint. Textile Coui'IH 
0 Structural En&ineerinc 0 Sheet-Metal Draftinc 0 Cotton Manufacturina: 
0 Surve:vinc and Mappina 0 Sheet-Metal Worker 0 Rayon Weavina 

Buatn ... and 
Academic CouraH 
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0 Businese Correspondence 
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0 Collece Preparatory 
0 Commercial 
0 Cost Accountin8 
0 Federal Tax 
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Coming Next Month 

THIS SENSATIONAL NEW AIRPLANE 
threatens to revolutionize the design of to
day's standard transport planes. The trick is 
in the fuselage, which has been made so that 
it exerts lifting power instead of being sheer 
dead weight. Not yet being produced in 
quantity, the plane is being flown, proving its 
capacity for heavier loads and for greater 
speed with no increase in power. Photographs 
and drawings will enable you to identify this 
modified :flying wing when you see one coming. 

KNOCK-DOWN AND DRAG-OUT sounds 
like a fight, but it refers to the knock-down 
Boating dry 'dock that the U. S. Navy built 
in as many as 10 sections and dragged out to 
the other side of the world one by one. A 
fully illustrated article - photographs, of 
course, and the kind of dramatic explanatory · 
drawings you're used to seeing in PoPULAR 
SCIENCE-tells the story of these seagoing re
pair bases for our big battleships. 

LEUNA, CITY WITH NINE LIVES. Just 
outside of Leipzig was Germany's most gi
gantic chemical industry-a mammoth plant 
for making synthetics, much of it under 
ground. There were similar and interchange
able units, about three square miles of them. 
When one or more were bombed by Allied 
planes, the others kept up a terrific pace. But 
even a cat can survive only eight killing at
tacks. So it was with Leuna. Read the blow
by-blow description. 

PRESSED FLOWERS DON'T FADE if 
Helen Park, New York decorator, selects 
them, puts the squeeze on with tons of pres
sure, and encloses them between sheets of 
glass. The whole process is described and 
illustrated (in color, of course) with specially 
taken pictures that show every step in the 

_.operation, as well as the final striking results. 

HOW'D YOU LIKE TO MAKE A MIKE? 
Whether you intend to build a microphone or 
not, you will find this story on the electrical 
ear of radio both fascinating and instructive. 
For the home experimenter, it is a must. Full 
directions are given for making several types 
of microphones that will work, all illustrated 
with photographs and diagrams. 

THESE MEN KNOW THEIR FIDS and 
marlinespikes. They are the salty old pro
fessional ship riggers who splice ropes and 
cables-men who learned their craft through 
years of experience on tall-water windjam
mers. Here's a seaworthy, workmanlike ex
position of an art that was old when Colum
bus discovered America in you know when. 

F OPULAR SOIENOE 
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"Yes,llcnow,George 
-you've been with 
us twelve years-

/ but it falces more than 
length of service to 
fill this io&" 

• 

• 
IS appen to YOU? ant 

Jt was the President .talking-telling George that 
while he would like to give him the job- to 

promote him to an executive position, it was im
possible to do so. 

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

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

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

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

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

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

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

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

------------------------------------~ LaSalle Extension University I 
A CORRESPONDENCE INSTITUTION I 

Dept. 1083-R 417 So. Dearbom. Chicllgo 5.11. 1 
I am tired of being like "George." I want at least to investigate the I 
possibilities of home study for me. Send me FREE, "Ten Years Pro- 1 motion in One" and your free 48-page booklet on the business field I 1 have check.ed below. 1 
0 Acc:ountlnll 0 Foremanship 0 lndustrlaJManaaement 1 
0 E:~:ecutlYeManatement 0 Law 0 Business Law 
0 TratDc Manaaement 0 Salesmanship 0 Business Correspond· 1

1 ence 
I 

~aOle------- - ------------------------------------Age _________ 1 
P P . . I resent osation __ __ ______________________________ ___ ____ ___ ___ 

1 

Address--------------------------------------------- ---------- ! 
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week EXTRA fixing 
Radios in spa~ time. 
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Yo u build this MEASURING INSTRU· 
MENT y ourself early in the Course 
- use it for practical Radio work 
on n eigh borhood Radios to pi ck 
up ~XTRA spare t ime money! 

now that new Radios can be made! And 
think of even greater opportunities when 
Television, and Electronics are available 
to the public! Get into Radio NOW. 

Many Beginners Soon Make $5, $10 

a Week EXTRA in Spare Time 

T he day you enroll I s tart sending 
EXTRA . MONEY JOB SHEETS to help 
you make EXTRA money fixing R adios 
in spare time while learning. Y ou LEARN 
R a dio principles from m y easy-to-grasp 
L essons-PRACT ICE what you learn by 
building real Radio Circ uits with the s ix 
kits of R a dio parts I send- USE your 
knowledge to make EXTRA m oney while 
getting ready for a good full time R a dio job. 

My Radio Course Includes 

TELEVISION * ELECTRONICS 

FREQUENCY MODULATION 

Find Out What N. R. I. Can Do for YOU 

MAIL COUPON f or FREE 64-page b ook. 
It's pa cked with facts a bout opportunities 
for yo u. Read the details abou t my Course . 
R ead letters from m en I trained, telling 
what they are doing, earning . Just MAIL 
COUPON in an envelope or paste it on a 
penny postal. 
-J. E. SMITH, Pres ide nt, De.pt. SKP3, National Radio 
Institute, Pioneer Ho m e Study Radio School, Was h-
ington 9 , D. C. • 

[. 

I 
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Sample Lesson 
64 Page Book 
BOTH FREE 
FREE LESSON gives hints on 
Receiver Servicing. Locating 
Defects. Repair.. of Loudspeak
ers, I. F. Transformer. Gang 
Tuner Condenser. etc .. 31 Il
lustrations. Study it-keep lt 
- use I t-wlthou t oliligation! 
Mail COUDOll NOW for your 
copy ! 

• 

You build this 
SUPERHEHRODYNE 

that b rings 
in loca l a n d 
distant sta
ti ons . You 
g et practic:at 
e xpe ri en ce 
put ting this 
set through 
fasci n ating 
t ests! 

• MR. J. E. SMITH, Presid ent, De pt. 5KP3 
I NATIONAL RADIO INSTITUTE, Was hington 9 , D. C. 

I 

• I 
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Mail me FREE, w i thout 
and 64-pa ge book. " \Vin 
(No s a lesma n will call. 

obligation. Sample Lesson I 
Rich Rewards in Radio." 
Plea se \\'ri te pla inly . ) 

Ag~ ................. . 

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

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

City ..... . ...... .... ........ .... .. ... .. ..... .......... Sta te .............. ........ .. 4.fl'R 

8 
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I • • • (ll you have a Pos t Office z one numher p leas e lnclufle it . ) 
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What Strange 
Cosmic Power 
Influences Humans 1 
Bv W H AT R IGHT does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif· 
icent worlds, are Cosmic forces which influence the life of every 
mortal. A s iron fi lings respond to the attraction of a magnet, so too, 
your acts are the result of an impelling influence upon your will. Just 
as the unseen Cosmic rays give the earth form and substance, so too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force-why, then, should YOU not understand and COMMAND 
IT? You are like a pendulum either to be swung forward to hap pi· 
ness and the fulfillment of your dreams, or backward into discourage• 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 

For You - A Gift Copy of the Sealed Book 
N ot for the curious nor the skeptical, but for the modern man and 
woman the R osicrucians, a progressive movement of thinking per• 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. T JiiS IS THE 
DAY AND A GE OF M ASTERY. T hrow off the age•old custom of
" let life be as it may"-and learn to crea.te it as you wish it. 

The ROSICRUCIANS 
( AMORC) 

SAN JOSE. CALIFORNIA 

USE THIS GIFT COUPON 
Scribe M .C.V • •. The Rosicrucians (AMORC) 
Rosicrucian Park, San J ose, Callforn1a. 

Please send me without obligation the free, 
Sca led Book, which tell! bow I may obtain the 
unusual facts about the Cosmic forces which affect 
my life. 

NA~{f ..................... ....................... ... . .... ............................ .. 

ADD R. B s s ............................... , ........ , ........ , ................. . , ..................... . 

CITY .........•. , ..................................... STATE ............ , ......... _ 

• Tit~ Rosicr•ci4ru ttrt NOT tt Rtligious Organittttion • 
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Give .me 
and I'll prove I can 

Ust this 
make you 

I 'M "trading-in" old bodies for 
new! I'm taking men who 

know that the condition of their 
arms, shoulders, chests and legs 
- their strength, "wind," and en
durance- is not 100%. And I'm 
making NEW MEN of them. 
I'm giving them the kind of 
powerful, healthy HE-MAN build 
that spells SUCCESS in life and 
business. 

Only J 5 Minutes a Day! 
Are you ALL MAN-tough-muscled, on 
your toes every minute, with all the up
and-at-' em that can lick/our weight in 
wildcats'! Or do yon nee the help I Nm 
give you - the help that has already 
worked such wonders for other fellows. 
everywhere ·.• 

All the world knows I was ONCE a 
skinny, scrawn y 97-lb. weakling. And 
NOW it knows that I am the holder of 
the title. "The World's Most P erfectly 
Developed 1\Ian.'' How did I d o it·: How 
do I work miracles with the bodies of 
other m en in only 15 minutes a day'? 
The answer is ((Dynamic Tens ion," the 
amazing m ethod I disco,·ered and which 
changed m e from a 97-pound w eakling 
into the champion you see here! 

In just 15 minutes a day, right in the 
privacy of your· own home. I'm r eady to 
prove that ((Dynamic Tension" can lay a 
new outfit of solid muscle over every 
inch of' your body. L et m e put n ew. 
smashing power into your arms and 
shoulders-give you an armor-shield of 
stomach muscle-strengthen your legs 
into real columns of surging stamina. 
If lack of exercise or wrong living has 
w eakened you inside, I'll get after that 
condition. too. and show you how it feels 
to LIVE ! 

.I 
• 

tV4 
--actual photo 
of the man 
who holds the 
tit I e, "T he 
World's Most 
P erfectly De
veloped .Man." 

Charles Atlas-America' s 
Greatest "Builder of Men" 

.1 mon~: all tltc plzysir.al in
strurtors and "conditioners of 
men" O.YLI' ONE NAME 
STANDS OUT. Tltat 11ame is 
Charles Atlas! 

ltz et•cry part of the cou11try 
Cllllrlts Atlas is recoKIIizcd as 
"America's Greatest Builder of 
lllc11.'' Thousands upon thou
sands have put their pltysir.al 
dn•dopmnzt into his capable 
ha11ds .' 

No«· more tlra1i ever. c m ployers 
arc "on tlrt lookout'' for t•i~:or
ous. red-blooded II E-Jl E,V who 
cau be depended on to do a 
better job. Tlzat is wlzy so many 
men of every OKC a11d co11dition 
arc today -asking Charles Atlas 
to prepare them physically 
for success. 

r····--------- ~ 

FREE This famous Book that Tells You How to Get 
a Body that Men Respect and Women Admire 

: CHARLES ATLAS, Dept. no : 
I I 15 East 23rd St., New York 10, N. Y. I 
1 I want the proof that your sy~tcm of " Dvuamic I 

My book, "Everlasting Health and Strength/' tells you ex
actly what "Dynamic Tension" can do. · And it's packed with 
pictures that SHOW you what it does. RESULTS it has pro
duced for other m en. RESULTS I want to prove it can get for 
YOU! If you want to learn how you can actually become a 
NEW MAN. right in the prh·acy of y our own home and in 
only 15 minutes a day, then man !-get this coupon into the 
mail to me as fast as your I egg can get to the letterbox: 
CHARLES ATLAS, Dept. 110, 115 East 23rd St., New York 
10, N. Y. 

OCTOBER, 1945 

I 
Ten~icm" wlll help makl· a ~cw :Oian of mc-gi\'e llll' I 

I 
a healthy, husky hotly and hig mu>c·ular deH'lopment. 1 
S<'ntl me your free boo I;, '' f:rt ·t/oxtintJ llr.allll and 1 

I ·"lrnllltil. ·" 
I I 

: ~amc . • · · · (i·i~a:-;~· ·I;rint ~~: ;,:rit·e· j,la·il;\):>· · · · · · · · · · : 
I I 
1 .\tlt lr('~S. . . . . • . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . I 

I .. Z_nm· :X"· . : 
1 ( 1ty ••• •••.••• •••••.... • • • 1f any) ... Stat!•. . . . . I 
1 0 Cheek hero if untlcr I Ii for Booklet A. • 

~--------------------------~ 
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PARTIAL LIST 
OF CONTENTS 

• Farm Spring House • Light· 
ning Protection for Trees 
• Cabinet Drawer Details • 
Sl&es of Liquor Glasses • Coal 
Storage Bins • Venetian 
Blinds • Small Outdoor 
Swimming Pool • Water Lily 
Garden Pool • Outdoor Grill 
• Details of Window Boxes 
• Cedar Closets • Kitchen 
Planning Principles • Basic 
Requirements for Closets • 
Horseshoe Courts Official 
Standard • Ribbon-Type Con
crete Drives • Installation of 
Mirrors • Stonework; Tile 
Floors • Suitability of Woods 
• Floor Finishes • Wood 
Shingles • Bathroom Plan
ning • Water Source s and 
Systems • Electrical Wiring 
Adequacy and hundreds of 
other subjedsl 

'o;;;;;:. 

T H IS 779- page book is 
crammed full o f useful faces 
for the home handyman, pro 
fessional builder, or for che 
borne owner who is plannin~ 
tO remodel, repa ir o r build 
an addition . 

A section of the book on 
buildins materials g ives you 
dimensiOns. grades and con
structio n info rm a ti o n o n 
wood , g lass, masonry. An
ocher section of the book 
contains complete informa
tion on indoor and o utdoor 
game areas such as shooting 
ranges, table ten n is, wading 
pools, croquet courcs, horse
shoe courts, tennis courts, 
billiard rooms, etc. If you 
are going lO build cabinets 
for ki tchen ware or l iq uor 
glasses, you will find the 
sizes of these items. 

Hundreds of other hard
co-locate facts include the 
construction of b lackboards, 
coal bins, septic tanks, clos
ets, darkrooms, movie thea
ter, spring house, insulation, 
h eaun g sy ste m s, roofing , 
flooring, fi replaces, window 
boxes, pipe rai lings, Jog 
cabins, stairways, breakfast 
n ook s, o u t d oo r cookin g 
grills, sundials, li ly pools, 
brick, flagstone and concrete 
walks, concrete driveways. 
T he Data Sheets are a stand
ard reference all over the world 
for p rofessional archi tects 
and builders-your assurance 
t hat the information is con
cise, clear and correct. $5.00 

REINHOLD PUBLISHING CORP., Dept. PS 
330 West 42nd St. , New York 18, N.Y. 

r--- Use This Handy Order Form---, 

I REINHOLD PUBLISHING CORP., Dept. PS 1 
330 West 42nd St •• New Yor k 18, N. Y. 
Enclosed find $ . . ..... for ....... copies of I 
Don Graf's DATA SHEETS bound in hook 
form on t en days' approval. After ten days , 1 
If r find that th(> book do(>s n ot s uit my n(>(>ds. 
r shall r(>turn the hook. and my money w!ll 1 
he refund<'d. 

Name . o • o ••••••••••• ••••••• ,. • • • • • • • • • I 
Address. o • •••• o o • o o o • • • • • • • • • • • • • • • • • I 

I z~tl(;·. o:n: o~d,~; .......... State. . . . . .. .. I 
0 Please send me descrlptiv(> lltt>ratur(>. 1 L-----------------
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How to 
oney by 

ake 
ail 

Down-to-earth facts. directions (illustrated) for running busi
ness profitably, using expertly for your good fortune the em
ployees. t rain s. planes which Gov't places at your disposal 
CHEAP. Get orders by mail. ship by e xpress or freight o r mail, 
get out o f the kindergarte n • . . 3d printing of this book now s .. 111ng. 
It's YOUR winner. Make this year and the following years worth m o r e . 

THE EASY WAY ~~s::;~:~:; 
your present occupation. Do it NOW. 
Extraordinary plain, simple skill. know
how. No theory. Fact story of rich ex
per ience o f author E. Rice day-by-day. 
How many times have we heard: ''I wiah I had 
aome moneuo th.ia p at Pnt ttoo;,/,1 earu ~~~ ~ a lor· 
tune." or '"why ~au 't my crop pay b etterf" or 
'·I u:ish I "'"""' how to s,/1 thia y11dg<·t mv
••·1/.'' or ''1('hy ~thould m u b06& tr/o,, e do thi• 
when I know too how thfl mulwJJ is ,rwde1., 
Lis t e n , you do no t need m o n ey to start this 
Rl~e way. His method auto maticallY pays all 
hills same rt~r rrnd~Hd. no hank loans, pay 
as you go , no horrowing from rrlatho<'s or 
rrlends. no salesmen. Also no worry. quickly 
a borne of your own all paid for . Rice paid off 
$5000 in mortgages a year after usln~r this 
Idea. 

44 Years of PROOF 
Sounds fis hy? Sure. but this bas been done 
steadily for 44 years. depression or no depru· 
s lon. hy thr author : that Is why h<• wrot<' this 
hook to pass the good word along. Make it g o 
with a n ything you ha ve whlrh Is salahl~. 
Rice made his plan work when li \'i ng In one 
r oom In a ~tty lodging ·hous<•. Turn your city 
or country h o m e, your work. your hobby. Into 
nwnrv. How t o ~tet orders at cost of only $4 
for each $ 100 '"'ken ln. The popular error to 
avoltl In tr~·ing ror sales. Business won free 
while others ha,·e to pay for it. How to con
ce ive the money.gettlng advertls~ment. . . 

Protltahle changes from ordinary ld<•as and m <•lhods, :-:ot usual rut·drled pat
tern. 60 adventures, a dldated hook In everyd ay t a lk . no dictionary writing. 
Ta ke a ch ance on this book being worth a fortune to 0 0 
you and yours and send $2,50, Book mailed same da)' 
Older Is re~elved. Or ask two friends to chiP In 83 
cents each wllh your 84c to ltd this hook. Hundreds 
of buyers whose lett ers we show you dedare emphat· 
lcally Its superlati\'C goodness. Follow Its e.asy pat
tern for s uccess. Cloth.honntl. ol2 pp .. 81!! by li'"· 
Best seller, 3d edition now selling. Cut out the 
$ 2 .50 HOW BOX here. pin or stick It to sheet of 
paper bearing your name and address . mall In en- O O 
\'elope with m_oney order or chcc·k for $ 2.50 to 

HOWARD ST. HOUSE, Melrose 76E, Massachusetts 

MECHANICAL ENGINEERING 

PAYS! 
This Is the machine age. And back o f every machine
every part,....ar(> the engineers who d e signed it, the trained 
m echanics who built it. No wond e r there 's h igh pay .• • 
many opportunities to advance .•. for these indispensable 
men. Be one of tht>m! Don ' t stick in a rut! Let I.C.S. show 
you the way to success ! These Schools, famous for more 
t han 5 0 years, offer a uthoritative, p ractical Courses to 
meet the needs of a lmost any man In mechanical trades. 
Mechanical Enl,\ineer ing • • • Drafting • . . Me~hanlcal 
Drawing • • • Shop Practice. Write today fo1· f ree bookle t. 

an 

15,SJIJ,II5 
FIJRfJIIE 

WIN~ 

Home In Your Sp;1re 
The fascinating field of Art offers commercial opportunlti(>S to men 
and wom(>n. COMMERCIAL ART, CARTOONING, DESIGNING all In 
one complet .. course. TWO ART OUTFITS tur
nlf!h(>d . LNu·n to draw steP·hY·St ep. Trained Ar
tists are capahle of earning $30, $50, $75 a w eek. 
Write today f o r full Information In FREE BOOK, 
" for Pleas ure and " Mall .E.!!.!!E~ 

Washington Sc hool ot Art, Studio 1310P I 
1 1 15- 1 5 th S t., N. w., Washington 5 , D. C. 1 
N arne . 0 ••••• • ••• • ••••• • •• • ••• " •• " ••••••• •• • Ag e • • • . • • . I 

I AdfiresA . .... •• . ••••••••••••• • •••••••• •• • • •••• • •••••• 0 

I · I 
L
. Ct_ty ... ..... . . . .. .... . . . . .......... State . . . • . . • . • • • • . • . 1 
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IS THE TIME TO 

PATENT AND SE.LL YOUR INVENTION 
Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production 
are looking ahead to the future by buying up patent r ights now, so they will 
have new and attractive items to make and sell for civilian consumption as. 
soon as the war is over; This ia what happened during and after the last war. 
H:ence, the smart thing for you to do is to look ahead to the future too . 
.Prnt.ect your invention and yourself by applying for a patent now • 

.. ~PATENT GUIDE11 EXPLAINS WHAT TO DO 
011r "Patent Guide for the Inventor" answers many important questions 
~nncerning Patents that inventors constantly ask. It tells what facts, de
tails. drawings, sketches, etc. are necessary· to apply for a Patent; how 
to nrotect your invention through dated and witnessed 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 patent
able before filing fees need be paid; discusses coats involved and a 
practical way these ~n be paid as the application progresses. It tells 
how some inventors secured financial backing; how many simple in
ventions have proved large commercial suec~es; how Patents covering 
improvements also can be profitably utilized and marketed; tells count
leaa other facts of interest. 

WHY YOU NEED EXPERT· ASSISTANCE 
The Patent Laws were enar.ted 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 ad· 
vises the Inventor to engage a competent Registered Patent Attorney. 
We maintain a large stati--carefully trained registered patent attorneys 
...-expert draftsmen--experienced searchers-to serve you. We have 
been serving inventors for 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 applica
tion. This step costs you nothing yet may be vital to your suc
ceaa. Remember- in Patent Matters, ACTION is IMPOR
TANT. Delay can be costly. Mail the coupon in an envelope 
or paste it on a penny postcard NOW. 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

I CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I 
', Registered Patent Attorneys before the United States Patent omce I 

52-K Adams Building, Washington 4, D. C. I 

MAIL COUPON TDDAYt 

OCTOBER, 191,5 

41W orthy of your Trust'' 
Reaistered Paten t Attornevs 

52-K Adams Building 
VVashington 4, D. C. 

1
1 

Please eeud me yow- 48-Pace "Patent Guide for the I 
Inventor'' and :r.our ·~ally prepared .. Reoord of I I 1Dventi011~~ form FREE. Tbia requ.t d0811 not obligace I 

I me. I !< ........................................................ I 
1 Addreea ...................... ••••••••••••••• •••••••••• ···I 
I City .. . ....••••.....••.••••••••••••••••••• State.......... 1 
L---· (Please write or print plainly,) . ___ J 
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Modern prospectors made these finds through read
ing an article in Popular Science Monthly for Feb· 
ruary. Here are l. E. Leipold, Minneapolis school 
principal, and his son, with a 400-pound chunk of 
jade valued at $4,000 and a white sapphire said to 
be worth $2,000, both found in centro! Wyoming. 

Acting on Popular Science Hint, 
Father and Son Go Prospecting 

I HAVE always had an idea that jade is 
some mysterious substance such as petrified 
sea foam, worked on by the Chinese for gen
erations in order to prepare something for 
display in American museums. That it 
existed in rough form never occurred to me 
until I read your article in P.S.M. for Feb
ruary. My 12-year-old son Darel read it at 
the same time, and our trip to Wyoming 
began to materialize. Planning a summer's 
trip is so much more interesting during the 
cold winter months. 

Our trip was everything that a vacation 
should be. We visited Lander, and m et many 
people connected with the jade trade. We 
camped in the mountains ; we walked the 
old Oregon Trail; we killed rattlesnakes ; we 
got lost, got wet, got cold, got thirsty, got 
hot and tired. But every morning we were 
ready for another day's search. We found 
jade, various kinds and amounts of it, in 
addition to many beautiful Sweetwater 
agates and several fine whi-te sapphires. All 

16 
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in all, it was a fine trip, inspired by POPULAR 
SCIENCE. 

Darel is already planning another trip into 
that region n ext summer to prospect for 
gold. A mining engineer told him that "thar's 
gold in them tha r hills," and Darel wants 
to get his share. Fifty-dollar ore is a real 
enticement. And I can't very well let a boy 
his age go alone, can I?-L. E. Leipold, Prin
cipal, Nokomis Junior High School, Min
neapolis, Minn. 

Wonderful What You Can Do 
with a Sock and a Tin Hat 

• 
ON THE hot islands of the Pacific many of 

us soldiers have found a means of cooling 
drinking water merely through the process 
·of evaporation. You suspend a wool sock in 
a helmet of water, and put a canteen in the 
top of the sock. It is surprising to note that 
within an hour's time the drinking water in 

the canteen has be
come several degrees 
cooler. The water in 
the helmet we use 
may be hot, but that 
in the canteen will 
be cool and pleasant 
to drink. This proc
ess also works satis
factorily with cokes, 
beer, or other bot
tled drinks.-Lt. A. 
W. G., APO., San 
Francisco, Calif. 

Here's a New Idea for 
Joining Up Sewer Pipes 

IN THE May issue of P .S.M., a reader says 
the method of joining two cast-iron pipes is 
crude. This may be so. It is true that lead 
shrinks while cooling. Well, why not u se 
something that expands while it cools? Type 
metal, for instance, which is part lead and 
part antimony and expands as it solidifies. 
(I have not tried it.) I am not a plumber, but 
a draftsman at the U. S. Naval Gun Factory. 
C. M. W., Chevy Chase, Md. 
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MODERN BIJSINESS WANTS INVENTION'S 
Practical and novel inventions are in big demand today. 
The 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. 

'!ft~KE T~S REl.'~RD NOW If you have an in-
ventiOn, and w1sh to sec~re 1t for the future, act at once. Have it 
d!ited now and recorded m our office. VIe will send you this FREE 
] nvention Record F orm for the purpose. Fill out the I nvention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don't delay a sit£gle minute in taking this im
portant step. Your u•hole fuhlre may depend upon it. Mail the 
co1Jpcm for our FREE Invention Record Blank and New FREE 
Book Today! 

DOW WE SERVE VOIJ AS REGISTERED 
P A'I'ENT A'I*I'ORNEVS The U. S. P atent Office 
strongly r ecommends-unless the inventor is familiar with such 
matt t·rs-that he employ thC' ~ervices of a Registered Patent A ttornev 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
W e have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
g ives us the perception to center arguments upon those deta ils of 
your invention which. in our juol~m~nt, will be looked upon most 
favorably by the Patent Office Examiner. 

Mail the coupon today for our new FREE Book, "How 
t o Protect, Finance and Sell Your Invention," and our 
FREE Invention Record Form-maybe this step will 
pave the way to future security for you and your 
family. Act T oday I 

MeMORROW & BERMAN 
Patent Attorneys 

142-E Atlantic Building 
Washington 4, D. C. 
OCTOBER~ 1945 
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as· ileage p·iles up ... 

your car needs . . . 
PYROIL more than ever! 

Maybe you are wondering how many miles 
the old bus has left. From now on the miles 
you drive are plenty tough. Give your car 
every possible help to carry you through. 
Add PYROIL-and be sure that lubrication 
is efficient-that you have a protective coat 
of oil on cylinder walls-that wear, rust and 
corrosion are not encouraged through simple 
neglect. Ask your station .attendant to add 
PYROIL-a pint in your crank-case and 3 
ounces in your gas tank 
every 250 miles. Just say

. "add PYROIL" -and add life 
to your car. 

Manufactured and Guaran
teed by Pyroil Company, 

W. V. Kidder, Founder, 

· 988 Main Street, 

LaCrosse, W.is. 

r-~------------
I 
I 
I 
I 
I 
I 
I 

PYROIL COMPANY 
988 Main Street, LaCrosse, Wisconsin 

I want my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish this 
for me. 

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

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

-, 
I 
I 
I 
I 
I 
I 
I L _ Citl} or Town ................................ .. .... .. State......... .. .... I 

---------------. 
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Jerry, the talking dog, is enter
taining hospitalized veterans, 
by courtesy of the PYROIL 
Company. 

Granny Could Have 
Saved Herself Work 

IN THE five brain ~/dP.&~-----, 
- 11.7 teasers (P.S.M., July - S :-c 

'45, p. 127), there's V. :-
JU~ 

""· 
one that makes me 
suppose that grand
mother has a lot of 
time on her hands. 
She could have cut 
the remnant with 
two straight cuts of 
her trusty snippers, 
as shown, and it 

. 
~ 

.................... 

-
~ 

'"""r--... 

. 

WOUld have resulted ANI> F.W.A. STILL MORUASIL'{! 
in less sewing.- F. 
W. A., West Hartford, Con •.. 

How U. S. Battleships 
Are Classed by Name 

ON PAGE 82 of your March issue you talked 
about the New Jersey class battleships. In 
all the books I have read, they are referre<l 
to as the Iowa class .battleships. A friend 
told me about this.-L. C., Brooklyn, N.Y. 

Congratulations to you and your f?·iend 
for your keen eyes in pouncing on a tech
nical slip, which first appeared in a Nnvy 
p1·ess release of December 13, 1944. Since 
such releases are usually notable foT their 
accm·acy, we passed along the statement. In 
response to our further inquiry, the Navy 
Department officially settles the question 
once and for all. ( 1) The battleships in ques
tion are of the Iowa class, not the New Jer
sey class. (2) Each battleship or othe1· vessel 
receives an identifying number at the time 
that the group is designed. Membe1·s of our 
45,000-ton class of battleships bear the num
bers 61 to 66. The rule is that a class takes 
its name from the first number, which in 
this case is Battleship No. 61, the Iowa. (3) 
As it works out, the fi-tst ship of a class to be 
completed is usually-but not always-the 
one for which the class is named. It simply 
happens that the Iowa is both.-Ed . 

Don't Let This Man Down; 
Tell Him How to Recoat 

I HAVE on hand a Ross Rapid Computer 
that has lost all of the enamel and I have not 
been able to have it recoated. How can I do 
the job myself? I haye been a reader for 
nearly 40 years, ·and have not been disap
pointed yet.-L. M. S., San Francisco, Calif. 

POPULAR SCIENCE 
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AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE .••.. $4 

New from Co,·er to Cover-12 :!0 l ' ages, Fully l llus. Covering 
basic principles, serrlcing, operation & repair. of househohl com
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, sen-icemen, usen. 

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

A. practiral illustrated trade assistant on modern construc·t ion for 
(:arpenters, joiners, builders, mechanics and all woo<lworkers. 4 
,·ols., 16{) 0 pa:::es, 3 7 00 illustrations, flexible covers. Pocket size. 
Each 'l"olume sold separately $1. 50 a rol. 

AUDELS AUTOMOBILE GUIDE ..... $4 
A pract kal qui!'k J"f;' a•lv reference IJook for auto mecllanlcs. ~Nrire 
men, operators & owners. Explains theory, con~truct i on & ~('!"~'ic
ing or mo•ll;'rn motor cars, truc·ks, buses & auto type Diesel en
g ines. 1 ;,~ 0 pages, full)' Illustrate<!. 55 chaptHs. l n<.lexed. A 
standard book for mechanics. l\ew ftuid drive co,·ered. 

AUDELS DIESEL ENGINE MANUAL.$2 
A practic·al, c·oncise treatise with questions and answ•·r~ on the 
theory, op<·rat ion and maint<>nance of modern diesel tm~o: ines in· 
eluding (l<>nl'ral :Motors 2 cycle Diesel 3H pagt-s, fullr ill us., 
tlexiiJie llin•ling, porkt>t size. All details plainly brou~ht out, this 
book is (lf extreme ralue to engin£>ers, operators & stuJents. 

AUDELS WIRING DIAGRAMS ...... $1 
210 l'a:.t('S. l llustrated. Gi,·es practkal facts on wirlnt: of elt"C· 
triral apparatus. It sho,vs clearly ho1v to wire apparatus for prac
tically all fieltls or ell;'ctricity. EaC'h dia~:Tam Is complete & S(lf
explanatory. Highly Endorsed Pocket Companion. 

\6 
· ll\llU1tS 

J. or.. "i 

AN AUDEL GUIDE IS A GOOD FRIEND! 
.AUDELS PLUMBERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 

GUIDES 4 V I $6 Trades. Save time ond money with right methods, short cuts, 
- 0 S. • • • • • • • • • • • • • • • • • I b . . C I A d I A P ractica l Trade .Assistant & Ready R eft>rence. Explains in plain o or savtng tdeas. HECK NOWI You can ook over any u e 

languagt' & bv clear illuHrations, diagrams, charts. gruphs. pic- Guide in your home. Start the Easy Payments if satisfied. 
tun·s prinriples of modern plumbing prattire includin~: :\Iarine 
Pipe l''itting and Air C(Jlldltloning. 4 Yuls. - 11\jiJ 1'al(t's- :;t. 12 .. ---- W CUT H £ R £ •----• 
Dia~;rams. P ocket size. Each YCJl. Sold Srpnrately $1.50 a Vol. 

~~~~~~tl~~!.~!~~ .. ~~:~.~~~--,!~ : A I L 0 R D E R 
3R8 pages. l llustratt>c.l. 11 St'<'lions. Ch:arly written. E~~ential & THEO AUDEL & CO 49 W 23 S N y k 10 N y 
important facts, ftgur£>s, pointt-rs in ereryday language. Uet. Index. 1 • ., • ~ ew or ' • • 
AUDELS SHEETMETAL Please -rpail me for 7 days' free. exa~ination the books 

PATTERN LAYOUTS ....••........ $4 I marked (X) below. I agree to mall$~ m 7 days on each 
D~>'l"elopt>d by Expt>rts for ~heet Metal Work<>rs. Layout )l en & I book or set ordered, an~ to further. ma1l $1 a mon~h on each 
:r..ler hanirs. A l'racti<' al Enr~·l"lopedia in 10 ::\t'ctions, size 7 x 10 book or set ordered untll I have pa1d purchase pr1ce. 
x 2-ll!!!i Pages- ;;:,o La~·outs-1 600 .lllustrati?ns. 1001 J-.ey I If I am not satisfied with Guides I will return them. 
F acts. l<'ully !ndext>d for read~· ref(!renl'e 1n answennl( your layout . 
prohl!'ms. <:or~>rs all phues of sheet met al work including Pattern I OAudels REFRIGERATION & Air Conditioning Guide . $4. 
Cutting, Pattern Development & Shop l'roceuure. · ;:::;Audels POWER PLANT ENGINEERS GUIDE . . . 4. 

AUBDLEULESPARINNSTWREERASDIONNG 52 I ~~:~:: ~~:~il~~~~~u~s ~ A_IR ~o~~R~ss?R~ t 
• • • • • • • • • • • • OAudels BLUE PRINT READING . • • . . • . 2. 

~or M.eehan i.cs & lluilc.Jers. <;;o,·ers all types or blue print r eading 1 OAudels SHEET METAL WORKERS Handy Book • . L 
wclut:hng sh1p & airplane. 316 pages, fully illustrated. I OAudell SHEET METAL PATTERN LAYOUTS • . . 4. 
AUDELS NEW MACHINIST & OAudels AIRCRAFT WORKER • • • • • • • . L 

TOOLMAKERS HANDY BOOK .... $4 I OAudels MATHEMATICS and CALCULATIONS • • . 2. 
Covers modern ma<'hine Rhop practice in all Its branches. 5 prac- OAudels MACHINISTS & :r'!OLMAKERS Handy Book . 4. 
tical books In 1. New from rover to co,·er. Tells how to set up & I OAudels MECHANICAL Dtdtonary • • • • • • • 4. 
operate lathes, S<'rew an<i milling machines. shapers, dri ll presses OAudels AUTOMOBILE GUIDE • • • • • • • . 4. 
and all otht'r machinE' tools. lGOO pages, fully illustrated, 5 x 6lh I OAudels DIESEL ENGINE MANUAL • • • • • . 2. 
x 2. Jnll<>xe<i. 5 s!'rlions. 1- )lodt>rn Machine Shop Pt·al'tice. 2- OAudels MARINE ENGINEERS Handy Book • • . 4. 
Blue Print R<>adlng & Bow to Draw. 3--t;alculaUons & :\l athe- OA d 1 SHIPFITTERS H d Bo k • L 
rnatics for Machinists. 4-~hop Physics. 5-How to t:' se the I U e s an Y 1 O • • • • • • 
Slide Rule. 60 cha11ters. Easy to read and understand. A shop OGueths MECHANICAL DRAWING COURSE • . • L 
companion that answers ~·our questions. I ORogen DRAWING and DESIGN . . . • • , , 2. 
AUDELS MATHEMATICS & OAudels MILLWRIGHTS and Mechanics Guide . . . 4. 

CALCULATIONS FOR MECHANICS $2 I 
OAudels CARPENTERS and Builders Gui~es (4 vols.) . 6. 
OAudels PLUMBERS and Steamfitters Gu1des {4 vols. ) . 6. 

Mathematics for home study or reference. 700 pages, 5&0 illus. I OAudels MASONS and Builders Guides {4 vol.s. ) • • • 6. 
Practical matbematlrs from beginning. How to figure correctly. OMaster PAINTER and DECORATOR . • • • • • 2. 
Easy. correct methods covering a romplete rerlew. UL & I ndexed. OAudels GARDENERS & GROWERS GUIDES {4 vols.) • 6. 
AUDELS HANDY BOOK OF I OAudels ENGINEERS and Mechanics Guides 

PRACTICAL ELECTRICITY ...... $4 ':t:· ~~ 3, 4. 5• 'p 7 and 8 ;.~a:t:l~RING. : • .12. 
For maintenance engineers, electricians & all t>lectrical workers. I OAHu k~ A•'!"derst o:NGraNctEicaERIS EXAMINATION • • L2. 
·1440 ]'ages, 2600 I llus. CorE'rs impo•·tant electrical information I D aw IllS I S 0 5 I • • • 
in handy form-inrlutllng Marine Wir ing, Radio Principles, OAudels ELECTRICIANS EXAMINATIONS • • • • L 
WelJing. Indexed. A Key to a practical undcrstandingof electricity. I OAudels WIRING DIAGRAMS . • • • • • . • L 

AUDELS RADIOMAN$ GUIDE $4 OAudels Handy Book of PRACTICAL ELECTRICITY • 4. 
· • • · · • · OAudel& ELECTRICAL POWER CALCULATIONS • • 2. 

ti~eJia~::.e ~!fe;!l~iao~~~i1~~.stA~~~~?a'ho~r~y~~i~~cl~~~~~~. ~;rQ~;~.~~ I OHawklftl ELECTRICAL Guides at SL each • • • · 10. 
enrineers, senirem~>n , amateurs. 772 pages. 400 I llustrations & I OAudels ELECTRONif? DEVICES • • • • • · • 2. 
Dhtgrams. Photos. Rl''"lew Questions & Answers, R eference I ndex. OAudels ELECTRIC Dictionary • • • • • • • . 2. 
Authentic, cl£>ar, conl'lse. I DAudels RADIOMANS GUIDE . • • • • . • • 4. 

AUDEL$ ELECT_RONIC DEVICES .... $2 DA~cle01~• ~E:f ~t.E~~R~CJ.IB:.~RJ. 11t 1~·.5~.a:1°,1~1~ 
TE'IIS What "You Want to Know About Electric Eye. Easi ly t lnder- I •• • • • ' ' ' ' ' 
stood. Covers photo-elt'('tric c!'lls & their applirations. Amplifiers, 
illumination, frequ!'nl"ies, voltage. photocell, tubes. Ohm's Law, IN wiring diagrams, etc. ame ___________________________________________ , 

~!~s!.~!ct~~~~n~~~ti~P!~!enan"r.e ot" an· ;ei~n~ I Addres•--------------------------~-------- -----· 
mRr.hines for all mechanics. Over 400 pages, illustrated. ~overs ali 1 
methods of electric and acetylene weldinlt includin~: airolane work. Occupation _________ ___ -------- ---- ___ ----- ------

... , Publishers, 49 W. 23 St., N. Y.IO ! Employed bY----- - ---- ---- --------- --- ----- P.:.~~.: . 
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Pen and pencil 
set, illustrated at 
left, in rich gift 
box ..... $2 75 

TELESCOPE PRECISION. 
sets this pen apart! 

Sleek, trim, tailored, the 1945 Wearever Zenith 
introduces new beauty in appearance and perform
ance. Designed and built with a precision worthy 
of a fine telescope. Precision that distinguishes the 
ingenious "C-Flow" feed, the 14-carat 
gold point, the very design of this 
handsome pen. See, try, buy the ruby
topped W ear ever Z eni th. Made by 
David Kahn, Inc., North Bergen, N . ]. 
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Sou.th African Recommends 
Half-Tracks for Helicopters 

YouR article on "These Are the Planes 
You'll Fly After the War" interested me im
mensely, and I think the man with the con
tra-revolving-blade helicopter has really got 
something. But I would like to suggest that 
it be made to land on water as well as on 
the ground; also to have a small half track 
in place of wheels, a sort of flying Weasel. 
That is asking rather a lot, isn't it? But then, 
nothing is too much for the proved genius 
of the U.S.A. I would be pleased if you 
would pass this idea on to the designer; I'm 
sure he could use it to good advantage. Also 
let him know there will certainly be a huge 

..(,',. ~ . )) \. '----- if .~ ); -

-

market for his 
product in South 
Africa, and I will 
be at the head of 
the line. 

I have read your 
excellent magazine 
for years, and do 
not hesitate to say 
that it is the very 
best publication of 
its kind. I have one 
objection to the 
"Popular Science" 
film, however-it is 
too short.-R. R. I., 

First-Class Private Made 
First-Class Suggestion 

IN YOUR July issue, Pfc. A. V. suggests the 
use of silica gel in medicinal powder. I 
think this suggestion has been anticipated. 
A few years back, a powder named Sylox 
was placed on the market. It contained 
silica gel talc, oxyquinoline-benzoate, boric 
and benzoic acid. The label suggested its use 
for itchy irritations, poison ivy, athlete's 
foot, prickly heat, chafing, and minor skin 
abrasions. The preparation was supposed 
to take up moisture from the skin, h~aving 
it smooth, cool, and comfortable. I believe 
the article referred to was one that I wrote. 
- W. E. B., Akron, Ohio. 

POPULAR SCIENCE 
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A RADIO SERVICE 
BUSINESS OF YOUR OWN 

0 

A GOOD JOB IN RADIO & 
TELEVISION BROADCASTING 

IN 

RADIO-ELECTRONIC 
SERVICE ENGINEER 

\ 

' 
-...._ ... ... __. 

I SUPPLY 
FULL RADIO SET 
for prllctica/ easy 
LEARNING 

• 

NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 

RADIO ELECTRONICS TELEVISION. 
The offer I make you here Is t he op· 
portunlty of a lifetime. I t's your b llt 
chance to get r e ady fo r a wonderfu l 
future In the swiftly expanding field 
of Radio-Electr onics INCLUDING Ra· 
d lo, Television. FreQu en cy Moctula· 
tton and I ndustria l Electronics. Be 

wise! NOW'S the time to s tart. 
Opportunities ahead are tremen· 

dous! No previous experlent"e 
Is necessary. Thl' Sprayberr~· 

Course starts right at the 
beginning of Radio . You 
can't get lost. It gets the 
various subJects across In 
s uch a clear, s imple w ay 
that you understand and 
remember. And. you can 
master my entire course 
In your spare time. It will 
not Interfere In any '\v.ny 

with your pres eDt dutle~. A ion!(' with 
your Training. you wil l .r eceive my fa· 
mous BUSINESS BUILDERS which will 
s how you how to mak e some nice 
profits while learning. 

Prepares You for a Business of 
Your Own or Good Radio .lob 

:\Jy training will give you the broad . 
fundament.'l l principles so necessary as 
a h>~ckground.· n o matter which hnmch 
o f Radio you wish to specialize ln. I 
make It oasy for you to learn Radio Set 
Repair and Installation Work. I teach 
you how to install and repair Electr·ontc 
Equipment. In fact. you'll be a fully 
qualified RADIO·ELECTR ONI CIAN . 
cqulppt>d with the skill an d k n owl edlte 
to perform t>ftlclen tly and to mak e a 
,vnnrtrrrul ~ucr.eRs of yoursel f . 

JUST OUT! FREE! 
"HIW II Read Radii Dla&ralls au Syllblls" 

SPRAYBERRY TRAINING GIVES YOU BOTH 
TECHNICAL K N 0 W LEDGE- SKILLED HANDS 

. ... . a valuabl~ new book wh ich 
explains In slmplr F.n~rllsh how to 
r ead and understand any Radio Set 
Diagram or circuit. Ioclodcs transla
tiona of all Radio aymbols. Send for 
this FREE book now. and along with 
It I will send you tmothl'r bllf 
FREE book desrribln~r my Radio· 
Elcc,!ronlc tralnlnR'. 

T here's only one right way to le arn Ra· 
dlo Electronics, You must get It through 
simplified Jesson study combined with 
actual "shop" practice under the per· 
sonal guidance of a qualified Radio 
Teacher. It's exactly this way that 
Sprayberry trains you • , . . . su pply· 
lng real Radio parts for learn-by-doing 
experience r ight at home. Thus , you 
learn f astt>r. your understanding Is 
clear -cut, you acqu!re the practical 
• 'know how' • essential to a good-pay
Ing Radio Job o r a Rad io business of 
your own . 

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

cent of outlay for manufactured T est 
Equipment which Is not only expen sive 
but scarce. 

Read What Graduate Says 
"One Job Nets About $26.00" 

"Since last week I fixed 7 radios . all 
good·paylng Jobs and right now I am 
working on an amplifier system. This 
.lob alone will net me about S26.00. As 
long as my work keeps coming In this 
way. I have only one word to say and 
that Is , 'Thanks to my Spr ayberry 
training' and I am not afraid to boast 
ahout it. " - ADR!EN BENJAMIN. North 
Grosvt>nordale. Conn. 

DON'T PUT IT OFF! 

I 

I 
I 

SPRAYBERRY ACADEMY OF 
F. L. Sprayberry, President 
Room 55105, Pueblo, Colorado I 
Please rush my FREE cnpies of · ' How to MAKE MONF; Y I 
In RADIO . ELECTRON!<' ;; anrt TELEVISION.'' and ''How 
to READ RAD I O DIAC;RA:'IIS "nd SYMBOLS." 

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

Addr·ess ..... . . •.•......... ... . ... ... ...•... • .• 

City .. . .. . .. . .. . ..........•.... . . State ........ . 

The very same Radio Parts I supply 
with your Course for gaining pre-ex
perience In Radio Repair work may be 
adapted through an exclusive Spray
berry wiring procedure to serve tor 
complete. fast. accurate Radio Recelvt>r 
trouble·shootlng. Thus, under Spray
berry methods, you do n ot have ont> 

Get the facta about my tratnlng- now l 
Take the first Important step toward 
the money-making future of your 
dreams. All features are fully explained 
In my big. Illustrated FREE Catalog 
which comes to you alonl!' with another 
valuable FREE hook you'll be g lad to 
own. Mnll Couoon AT ONCE! 

I 
I ( Mall In plain ..................................................... ~. .. -- ... envelope or paste on pe~y postcard 1 ...... __ ... __ _ 

I 
I 
I ... 
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The set of 
books 

that makes 
MASTER MACHINISTS 

and leads to bigger pay! 
This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad
vance in machine shop worl<. Take advantage of the other 
man's experience as found in books, to solve your prob
lems, increa se your effic!ency . with 

The AMERICAN 
MACHINISTS1 LIBRARY 

• volume-23•8 paaes-2518 Illustrations 
(A combined home-study cour- and reference library) 

Thia library of machine shop practice was written for practical 
men. It liVes you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
_th eir operation, automatic screw machines, speeds and feeds, gear 
design and production , Jigs and fixtures. punch and die work, 
metal surfacing, etc., etc. Plainly written- completely Uluatrated 
-the best kind of help to the machine shop man who wants to 
advance himself. 

No money down-special price-easy payments. 
r--------------------~ 
I EXAM I NAT ION couPON I 
I McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 1 I Send me for ten diQoa• examination the American Machlnlsta • I 

Library. If satisfactory I will aend you a-t .~o In 10 days and I $3.00 monthly until the pric e of $19 . ~0 Is paid. If not wanted, I 
I will return the books postpaid, (To Insure prompt shipment 

: ;:: _.,_.~~_n_'~ _a_n~. ~~·. ~~- ~1.1 .~~~~·.· ~ • • • . • • • • • • • • • • • • • • • • • • • • 1

1 I H ome Addreaa .. . .. . .. .. . .. ..... . ........ . ... .. . . . . ... . 

I Clty a.nd State . ... ..... . ... . . . .. .. . . .. . ...... . .. : .. • .. .. • .. • • 1 
Compa.ny . . . . . • • • • • . . . . • . • . • . .. o • o •• o •• • o ••• • • o ••••• • 1 

I P osition .......... oo . 00 .... . 00 . .. . oo ...... ooPSM . 10-45 
1 ------------------------

is worth a short wait. Your dealer 
will be ~lad to order it for you 

you m ay have 
had difficulty in 

obtaining a copy of WEBSTER'S 
NEW INTERNATIONAL DIC

TIONARY, Second Edition. Paper re
strictions and greatly increased demand 

are the reasons. But place your order now
only a short wait may be necessary. 

The Merriam-W ebster contains 3,350 pages, 
illustrations for 12,000 terms, and a total of 
600,000 entries-122,000 more than any other 
dictionary. G . & C. MERRIAM COMPANY, 
Pub lishers, Springfield 2, Massachusetts. 

WEBSTER'S NEW INTERNATIONAL 
. DICTIONARY, Second Edition 
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STATE COLLEGE 
B. S. Degree in 27 Months 

Distinguished for technical 2%,-year courses in 
Civil. Electrical. Mechanical, Chemical, Radio, 
Aeronautical Engineering; Business Adminis
t r&tion. Accounting, and Secretarial Science. 

EX·SERVICE ·MEN can complete work here in shortest possi ble time. 
Special Prep. Dep' t. Also REFRESHER COURSES. 36-Week Courses 
in Surveying. Drafting. Low tuition. Low living costs. Cosmopolitan 
student body. 62nd year. Enter Sept., J an . . March. J une. Catalog. 
5105 Colleee Ave... ANGOLA. INDIANA 

can learn plain, rapid wrlt ln• or Caney ornamental wrltlng ror 
socia l and bualne11 advancement , ri ght 1D your own home during 
spare time by my S lmpUIIed Method . Write ror my rree book, " B ow 
to Become an Expert Penman," which ahowa what othera have ac
complished by tak ing my Coursea. Send l Oe for one of my favorite 
Pen Points and your name wit h n heaatl fa l flourished b ird written 
on a catd. Write today. 

T . M . TEVIS, BOX 2SR, C HILLICOTHE, MO. 

LEARN MONEY
MAKING CARTOONING 

IN SPARE TIME - by Easy Picture Ch•rt Method 
Same Simplified Mt!thod that baa helped train creators of ~-?• .... 
"Ter ry & Pirates. ' ' "Frecklee, " .. Out Our ·wat." " ' \Vtnnle 
Winkle," "Reg'lar Fellere,'' "Stra.nge A1 It S eema." 
"The Neighbors ," and many othera. E arn while l earning . 1 ~~,.j 
Send IOc for Pic ture Chart (to teat your abll.lty) . Samples "' 
ot aueeeaafal students, and fall detalla. (State ace. ) 
Landen School ef Carteen1111. Dept. 4530, Philadelphia 1, Pa. 

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

alent to 3 years ' college radio work. Approved Veteran Train
ing. Co-educational. Catalog upon request. 
Valparaiso Technical Institute. Dept. 503 Valparaiso, Ind. 

STOP 
LEAKS 

With So-Lo's 

FIX-IRON 
Repair furnaces, iron cast
ings, pipe leaks, etc. FIX

IRON is in powder form-mixed with wa* It hardens into iron itself! 2-oz. jar 10c, 
1 lb. can SOc. Many other So-Lo Menders. 
At Hardware or 10c Stores. 

Millions Save wilh So-Lo Men tiers 
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FAMILIES PLAN LARGE 
POST-WAR OUTLAYS ON 

ARE RADIOS, APPL/A 
ACCUIIIULATtNc F "·-

ONICS DeFOREST' 
MODERN ' 'A-B-C'' WAY 

!!! I 

You "LEARN-BY-DOING" 
at Home with Practical Equipment 

Enjoy a "Home Laboratory." DeForest' s provides 8 BIG 
KITS OF RADIO ASSEMBLIES AND PA RTS to give 
you valuable practical expe1·ieooe at bome. Bu_ild mode~n 
Radio Receivet·s and Circuits that operate. Build Electnc 
Eye Devices, an Aviation Band R ecei ver, a Public Address 
System, a Wireless Microphone and numerous other fas
cinating experiment~in fact , 133 in all, in your spare 
t ime at home. NEW colorful Kit Supplement tells you 
about DeForest's " Home Laboratory," and bow you use 
valuable Radio parts and sub-assemblies to get r eal 
practical experience as you learn. 

Home Movies Help You 
Learn FASTER ••. EASIER 
With D eForest's, you use a genuine De

VRY 16mm. Motion Picture P rojectot· and exciting 
training films to help you learn some of Radio's I 

fundamentals FASTER . . . EASIER. 
SEE what happens inside of many cir:.. 1 

cu'lts you are worl;;ing on. SEE I 
how electrons function. SEE 
bow R ADIO waves are changed I 
Into sound. Get DeForest's big, 
free boolt! Use it as a key to 1 

, show you the way to Radio
Electronics job oppot·tunities of I 
today and t omorr.Qw-the oppor- 1 
tunities the b.eadliues tell about. I 
Send for FREE BOOK & "'t 
SUPPLEMENT TODAY! 1 

r..w~: 

OOTOB E R J 19~5 
• 

. .. 4t~ 
Plan your future the way business men do: W atch the 
hea dlines! Picl< a field that's " i11 the JH' ws"-one with 
m a ny opportunities for interesting, PROFITABLE EM
PLOYMENT or a good chance for establishing a BUSi
NESS OF YOUR OWN with little ca pitaL Pick a field 
that offers a v a riety of interesting opportunities- a 
fi eld with orfe of America 's most promising futures ... 
and see how you may MAKE YOUR START TOWARD 
A PLACE IN THIS FIELD BEFORE JOB COMP ETI
TION BECOMES ACUTE. W HITE FOR DeFORE ST ' 
BIG, F R EE, ILLUSTUATED BOOK-" VICTOJU ' FOR 
YOU." Learn how DeForest's prepa res you at home, 
in your leisure time- without interfering with the work 
you are now doing- then helps you malte your start in 
th e va st BILLION DOLLAR Radio-Electronics field. 

ou Get EMPLOYME T SE VICE 
DeForest's Employment Service offers you the advantage 
of long and favorable contacts with some of America's 
foremost Radio-Electronics concerns. "VICTORY FOR 
YOU" tells you how this Service has helped many to 
their start in Radio-Electronics. You'll s ee how De
For est students and graduates are prepared to win and 
to hold good paying jobs- how D eForest students start 
businesses of their own, with little, if any, capital. 

WELL-ILLUSTRATED 
LOOSE-LEAF LESSONS 

Prepared Under Supe rvision of Dr . Lee D e forest 
DeForest's proVides 90 Joqse- leaflessons 
prepared under the supervision of the 
man often referred to as tbe "Father 
of Radio"-Dr. Lee DeForest, inventor 
of the A udion Tube, and holder of over 
300 important patents . . . ACT 

Dr. Lee De forest PROMPTLY! See how you can learn 
Radio the simple A-B-C D eF orest's 
way- by R eading . .. by D oing ... by 
Se~lnj{-at H ome. Mail coupon N ow I 

DeFOREST'S TRAINING, INC., 
2533-41 North Ashland Ave., D ept. &~o 
Chicago 14, Illinois, U. S. A. 
Send me both your big book "VIC
TORY FOR YOU" and Kit Supple
ment, showing how I may make my 
start in Radio-Electronics with your 
simple A -B -C home training plan. No obligation. 
Name__ __ _ _____ _Age ____ _ 

Address----·---- ·----------- -----
Cil.!l-- _ _ _ _zone ___ State_ . _ 
0 it under 16, ~heck bcre lor spe~ia l 0 I! a \'Cteran ol \\orld War 11, 

information. check here. 
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Many Patents •• .lf Secured Now ••• Have 
3-Fold Chance to Become Profitable 
Do you realize the value of your labor
saving or time.:. saving device . . . your 
improvement on a machine . . . your 
gadget that does some job better or does a 
job automatically that has nevey been done 
before? Man-then think this over! 

HOW 
WI WI HELP YOU 

A thorouchly trained 
staff here a t VIctor J . 
Evans & Co. , competent• 
ly takes care of a ll the 
details for you • • • a 
procedure followed b y 
ma ny Inventors . The ex
perience of th is staff Is 
your assura nce that your 
patent a pplication wil l 
be p repared In the proper 
manne r a nd s peed i ly 
p ushed to a co nclus io n . 
We've served men like 
you fo r nearly fift y years. 

RIGHT NOW American 
manufacturers are begin
ning their production of 
peacetime goods. AND 
R IGHT NOW Is the time 
to have your patent ap
plication prepared and 
prosecuted. The American 
people . . . in fact. the 
whole wor ld Is waiting to 
buy new American goods. 
Your invention may be 
one of the countless new 
products manufacturers 
are eager to make. DON 'T 
WAIT! Cash in on this un
paralleled demand. What
ever your invention 
THERE W ILL NEVER BE 
A BETTER TIME than 
the present for you to do 
everything you can to 
ESTABLISH YOUR SUCCESS AS AN INVENTOR. 

GET THESE BOOKS-THEY' RE fREE-THEY 
TELL YOU WHAT TO DO 

These two big books- • • Patent Protection'' and • 'When and 
How to Sell Your Invention " have helped many Inventors 
to success. They can help you! Sixty-tour pages of val· 
uable Information and guidance , -well Illustrated. Show de
tails of 115 mechanJcal movements. They may be just 
what you need to complete your In vention. 

Use the coupon NOW-while It's fresh in 
your mind. We'll rush the books to you 
with free "Evidence of Invention" form 
that will help you establish your claim. 

SUCCESS COMES TO 
THOSE WHO ACTl 

SEND THIS COUPON 

TODAY-

a-Co. 
I I 

Registered Potent Attorneys for Nearly 50 yeon I I 940-L MERLIN BUILDING • WASHINGTON-6, D. c. 

I Please send me your books ''Patent Protection•• and ''When I 
and How to Sell your Invent1on" - also Important "Evidence 

1 
or Invention" form, without cost or obllgatlon. 

1 
1 

Name .. ... ....... . .....•.. ............ ••••..•...•. . I 
1 

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

1 
L = ..::.:. =~ ~ ~ ~ ~.;.;.; ~.;.;.;~;.;.;.~·:,;.·.;.;..I 
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BE YOUR OWN BOSS 
mall Capital - Work at Home 

Get into ne w Plastics business. 
Start in y our own home. Small 
Capital needed. As )·ou increase 
your knowledge and skill, you c~n 
g ro w with t his Big Industry. Th•s 
opportunity is yours t oday ••• s o 
get started. now in ~,·hat m~y m ean 
a Big paymg Plashes busmess of 
your own - or prepare fo r post
war Plastics employment. This Ne w 
educational plan gives yo u the 
sound fundamentnJ knowledge p lus 
the practical training you need to 
be a success in Plastics. The ac
tunl practical work consists of 
working with many different tyJ?es 
of Plastics materials - teachmg 
you in your o wn home, fabrication, 
shaping, forming, finish~ng, cem~nt
ing methods, m old makmg, ·cnstlng,. 
compounding, dyeing, etc. For full 

d nforma t lon send this a d w ith your 
na me a nd address In a n e nvelo pe o r 
paste on a pe nny postc:ard to 
Dept. M . 

SPRINGBOARD . 
TO SUCCESS! 

Increased salary, larger responsibilities, a real career. In· 
stead of just a job-these are to be had by the t rao ned 
draftsman. I.C.S. makes the way to thorough, practical 
training open to yo u. Check up and you'll find that ·nearly 
every "big name" American In engineering and production 
acquired experience at the drafting board. l\Iany of them 
started by writing for the I.c.s. f ree booklet. Send for 
it t oday! It can be the most Important act of your life. 

International Correspendence Schoels. lox 7836-l, Scranton ! ,Pl. 

OVIE 
PRO.JECTION 

'· THEATRE MANAGEMENT 
Till.! Motion Picture Theatre Business offers big OP· 
po•·tunltles for trained men. Get Into a fasclnatlnl!' 
Held with a peace time future. Train at home In 
spare time. Free catalog. Established 17 years. 

THEATRE INSTITUTE · 3:~m~:~h::.~o;o~~·· 

Berln today. \Vrlte now t or our Free Book , •'How 
to Become a Good Penman." It contalno opeelmen11 
and tells how others learned to write In opare time_.; 
Enclose tOe ror your name beautifully written anu, 
a pen point suitable ror obaded writing. Write todaJ' 

THE TAMBL Y N SCHOOL O F P EN MAN S HIP 
N-439 Rldse Bulldlns , K• nsas CI!Y! . Mo . 

THE PLASTEX Inc1uatry needa manufacturere on small 
scale and for big production of Lamp and Clock Stan ds. 
Art Goods and Novelties in Plaatex and Marble lmlta· 
tlon. Experience unneceseary. !he material makes re~u· 
tar lOc store sell ere. Rubber moulds furnished for s peed 
production. Small lnveaonent bruuu good returns. 
Big chain store orders now belDJr placed. Ambitious 
men ha ve chance for real prosperity. Our Free book• 
let will Interest and beneftt you. 
PLASTU IIIDUSTRIU, De pl. Z, 1115 Wnhlntlon h ., R1w flrk 58, R. Y. 
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THERE is security and opportunity to advance 
in the Government postal service. That's an 
attractive future in this world of rapidly chang
ing economic problems. And the world-famous 
lntemational ·Correspondence Schools are ·at 
your service to help prepare you for the Civil 
Service examination. 

Our Postal Service Course is designed to 
cover requirements of the examinations given 
for Railway Postal Clerk, Post Office Clerk, 
and City Letter Carrier. 

No school, or person, or organization can 
put you into a postal position under Civil 
Service. You do that for yourself - by pre
paring to meet the requirements and making 
a high rating. The purpose of I. C. S. is to 
prepare you well: 

The cost is reasonable. The instruction texts 
provide a thorough 'knowledge of the subjects 
required. They give actual practice in per
forming the work of tests similar to those in
cluded in Government examinations. They 
prepare you not only to pass the examination 
hut also to hold the position after appointment. 

The coupon brings full information. Mark 
and mail it now! 

BOX 7635·L. SCRANTON 9, PENNA. 
Without cost or obligation, please send me fun particulam about the course be/OJ'e which I have marked X: 

Bualn ... •nd Chemlltt')' CouNII D Power Houee Electric D Shop Practice 
Ac.demlc Coun• D Chunical Encineerinc D Practical Electrician D Steel Mill Worken 

D Aecountme 0 Advertiai.Dc 0 Chemistry, Analytical 0 Practical Telephony D Tool D~ninc 
0 Arithmetic 0 Bookkeepme D Cbemietry, lnduetrial D Telecraph Enr;ineerinc D Weldinc, Gaa &Dd Eleulrio · 
0 Bus~ess Correspondence 0 Chemistry, Mfg. Iron & Steel lntern•l Combuftlon Radlo Courtee 
0 Buameea Manacement 0 Petroleum Refinery Operator'• Engln .. Cou,.... 0 Electronice 
0 Certified Public AccountiD& 0 PIMtiCII D Auto Technician 0 Aviation 0 Radio, General 
0 Collece ~eparatoey 0 Pulp &Dd Paper Makinc 0 Di-el-El~tric 0 Radio Opera tine 
D Commercial ·- ~. · D Radi Se · · 0 Coat Accountinc Civil EnglnHI'Ing Afthft- D DieBel En&~nes D Gu En~t~nes 0 I'VlCJ.DC 
0 Federal Tu tul'81•nd Mining• Co.,.... Mechanlc.l Coui'HS O ~~~~ C~I tor 
0 Firat Year 9<>Uece 0 Arch!tectural Draftinc 0 A!lroneutical E_ncilleerinc 0 r.c!:o~~ti~e EOC:e:'peu 
D Foremanship D French D Architecture 0 Airplane Draft.ma D Locomotive Fireman 
0 Good E~lieb 0 High School D Building Eatimetinc 0 Fli&ht Encineer D Railroad Section Foreman 
D Hieber Mathematice 0 Civil Encineerinc 0 Coal Mininc 0 Foundry Work 
0 Dlustrati.ng 0 Motor Traffic 0 Contractinc and Building 0 Heat Treatment of Metala St~m E'!gineering c-ue 
0 Postal Service 0 Highway Engineerinc 0 Industrial EQ&ineerinc 0 Boilerma~unc . . 
0 Salesm&~~~~hip D Secretarial 0 Lumber Dealer 0 Industrial Metallurgy D CoiJ!buation l_!:ngmeermc 
D Sicn Lettering 0 Readme Structural mueprlzate 0 Mechanical Drafting 

0
0 EM~e RE~lDC. 

D Svaniah 0'8tenocraphy D Sanitcry Engineering 0 Mechanical Engineering &rule nc~eenDC 
D Traffic Manacement 0 Structural Drafting 0 Mold-Loft Work D Steam Elec.trsc 

D Structural Encineeri.nc 0 Pattemmakinc D Steam En~t~nee 
Air Conditioning •nd D Surveyinc and Mappinc D Readme Shop Blueprint. Textile Cours• 
Plumbing Coui'MI D Sheet-Metal Draftme 0 Cotton Manufa.cturinc 

0 Air Conditioning Electric.l CouNM 0 Sheet-Metal Worket 0 Rayon Weavinc 
0 Heatinc 0 Plumbing 0 Electrical Drafting D Ship Draftinc 0 Textile Designing 
0 Refri&er&tioD D Steam Fittinc D Electrical Encineerinc D Ship Fittinc 0 Woolen M•nufacturinc 

. 
Name •••••••••••••••.•..•.......................••.•..•••••••••••••••••••••.•••.•...•••••• .A oe .•..•.•.... H ome .Atldreal ............................................. _ ........ - ......................... . 

Pres~nt W(lt'king 
CUI/ •••••••••••••••••••••••••••••••••••••••••••••••••••. State ........................... Positio1a. ••••.••..........•••..••.....••.•••••.•.•..•..•••.....••••• H Clur 1 ...••••••... A.M. t.o •••••••• P.M. 

Canadian ruidentB Bend eoti'7JOfl. t o Jntef'nati&nal CorreBJJonclenl'e Schools C'anadW.n, L td. , M ontreal. Canada. 
Briti8h residents sencL coupon to I . 0. s .• 71 K in{JBWav. L ond(Jn, JV. o. 2. Enoland. 

DISCOUNT TO DISCHARGED VETERANS-SPECIAL TUmON RATES FOR MEMBERS OF' THE ARMED FORCES 
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let 1M PROYE'.YOV am 
GEORGE F. 
JOWETT, 
WORLD'S 
GREATEST 

BODY 
BUILDER 

says 
q~ d/..Joaretl 

-~Nm fKJI)trilt 
YOUR. 

ARMS,L&GS 
aACK,CHEST 
~ 
$MOULD£~ 

••• OR IT I'T COST YOU A CElT!" 
Let me prove to YOU that you c an put inches of dynamic muscles 
on your arms! Add inches to your chest! Broaden your shoulders 
and power-pack the r est of your body, I can do for you what I 've 
done for thousands the w orld over, including many officers and 
men now In the U. S. and British Armed Forces! 

GIVE ME 10 MINUTES A DAY! 
ru Show You My Secrets Of Body Buildin&' 

I'll help you Jearn the "Progressive If you want a PhYsique that will 
Power Method" through which I re- Inspire respect from men, and 
built myself from a physical wrt'ck admiration from women , , , AC'I' 
to the holder of more strength rec- LIKE A HE-MAN! Decide at once! 
ords than any other Jiving athlete The famous boolc. "Nerves of 
or teacher! No matter how skinny Steel-.Muscles Llke Iron" will 
or flabby you are, you . can learn be Included FREEl Priceless for 
my methodS rlgbt In your own borne. the atrensrth fan I Full of photos 
T hrough my proved secrets I show of marverous power-bodied men 
you how to develop your power, Who will show you what Jowett 
lnalde and out, until YOU are "fully bas done for them and bow he 
satisfied that vou are the m an you ean do the same for you Reach 
want to be. ''The .Jowett System," · 
says R . F. Kelly, Atlantic City, out • • • Grasp this Special Offer 
Phys ical Director, "Is the greatest today! 
1n the world!" Jowett Institute of Phyaic:al 

PR Culture 
OVE TO YOURSELF 230 Fifth Avenue 
-IN ONE NIGHTI ~:e:·lo~=·~· N. v. 

Send only 25c for tes t Course, 
"Moldlnlr a Mighty Arm. " Read It 
the evening It arrives-learn from 
experience the thrlll you can give 
your muscles! 

SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 

ONLY 25c EACH 
or ALL S for $1.00 

Jowett Institute of Phyaic:a~l ~:= 
230 Fifth Avenue, Dept. a•2·A, New York I, N. Y. 
Oeo11re P. Jowett: Your proposition looks a-ood to me. Send 
by return mall, _grepatd. the courses cheeked below, for 
whiCh 1 enclose ( ) • Jnclude FREE book of PHOTOS. 

In I'll F. 0 All 5 c ourses for •• • • Sl' 0 Molding :Wghty Legs 25c 
hwetl 

Dt••ll• II 0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 25c 
Cllt.,iiDI 0 Molding a Mighty Back 25c D Mol~lngaMigbtyChest 215c 

0 Send all 5 C.O.D. ($1 plus postage.) No orders less 
than Sl st>nt c.o.D. 

NAM.E. • • • • • . • • • . • • • • . • • • • • • . • • • • .. • • • . • • Age •••••• 
(Please print plainly, Include Zone Number.) 

ADDRESS .• ••••••••••••••••• . . . . . . . . . . . . . . . . . . . . . 
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BIG opportunities! U. S. Housing Adminis tration Survey re
veals 12,600,000 homes needed. Vast population shifts, 

Gov't. loans to veterans, widespread urge to "buy something 
r eal," higher incomes-mean tremendous real estate expan
sion. Prepare NOW to cash in on big profits. Learn in spare 
time at home. No need to quit present job. Start "on the side" 
-then build up full time business as your own boss; pleasant 
outside work, your o w n working hour~. 

Write for FREE BOOK 
Our practical home-study course prepares you for this money

making, big-future business. No previous experience needed. 
Free book describes course-tells how you can quickly leam to 
make excellent income. Write NOW !or FREE BOOK. No cost; 
no obligation; no salesman will call. The School of Real Estate 
Training, Inc., Dept. 1210, 126 Bedford St., Stamford, Conn. 

AT HOME 
Most weJI-paid positions demand high school training. 
Without it, or equivalent, you can't advance to the full 
extent of your abilities In any trade, business or pro
fession. Whatever your age, however you're situated, IT 
I SN'T NECESSARY TO STRUGGLE UNDER THAT HANDI· 
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 class by yourself-study In your spare time-acquire a 
high school education at astonishingly low cost. Authorlta· 
tive texts! Rapid Progress! Write today for free booklet. 
lllerlllillll C•rr•spaadeace Sc~10ls, lax 7636-L. Scranton I, Pa. 

Famous Spcedwrltlng system. No signs or syntbols ; 
uses ABC ' s . Eas y to learn ; easy t~ write and tran

scribe. Fast preparation for a job, Surprisingly low cost. 100,000 
taught by mall. Used In leading offices and Clvll Service. Write for 
tree booklet. Speedwrltlng. Dept• 2610·5, 55 W. 42 St., N. Y. 18, N.Y. 

Prtceless Secrets of Success, H appiness. Personality, 
W ealth and Healt h revealed! Revolut ionize your Life ! 

FREE BOOKLET, entitled, " An Amazing Secret", 
24 pages, sent to you upon request. No obligat ion. 
P ATY oo .. 618 South Western, D. T. 84, Los Angeles. 

Fascinating vocation learned at home b:rr !~l 
with aptitude. Thrilling pastime. KoebDe Ill 
briDes oat life-like colon. Free booklet. 

NAnONAL PHOTO COLORING SCHOOL 
1315 s. Mlchipn. Dept. 13&7, Chlc:.qo S 

Wollderfal. aew deriee. pfdee :roar baud; couecta :roar wrftfns 
IDf-dQa. Bfgm..P~"Q.vementlnthreeboun. No failures. Com• 
DleteoutlloeFBEE. WrlteC.J. Osment.35·B St.Loaia.llo. 

PS, CRACKS, 
DARK SPOTs-Quick! Easy! 

So•Lo's PORCILAIN GLAZE 
for wash bowts, table taps, 
refrigerators, bath tubs, toilet 
seats • • • all porcelain and 

:~~~;:::ff enameled surfaces. Large jar 
onllv 25c. 

• 
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I '' II You II Need ALL-AROUND Trainin 
to Meet New Conditions ! 

ELE-CTRICITY in Its Many Branches ••• 
Electricity is a permanent nece.ssity in war or 
peace. Be ready for the oppor:tunitil!s in ' such 
branches as Power Plant Work, Motors, Arm
ature Winding, Industrial and H ouse Wiring, 
Maintenance, etc., with COYNE shop training. 

This big fire - proof 
building is occupied 
ent irely by the Coyne 
Electrical School. 

• Where will YOUR JOB be in the years to come? Many "one-operation" 
jobs that pay well today may no longer exist later on. Plan for steady 
pay and advancement by training NOW, while there's still time! Come 
to the big shops of COYNE in Chicago, for "all-around" training in 
Electricity or Radio-Electronics-the 2 grea t opportunity fields of 
today and tomorrow. I'll finance most of your trainina. 

TRAIN ON ACTUAL EQUIPMENT! 
My famous "Learn-by-Doing" method gives you practical experience 
on full-size equipment. Not by correspondence, but actual shop work. You 
are trained right here ln the Coyne shops, that bas. been training men 
and young men for over 46 years. 

START NOW-PAY LATER! LIFETIME JOB SERVICE 
Don't Jet lack of money hold you TO COYNE GRADUATES 
back. My "Pay-Tuition-after-Grad-
uation" plan has helped thousands. 
Coupon brings details. M any earn 

·while learning, to help take care of 
livingexpenseswhilehere. Men from 
16 up to 40, with or without expe
rience, Coyne training is for you! 

First I train you for a good job and 
future, t hen assist you in getting 
located. As a Coyne graduate, use 
this service whenever you need it
no charge. Also FREE review priv
ileges at any time. Get the facts! 

INDUSTRIAL ELECTRONICS VETERANS
Corw~e Is equlr.· 

and_Eiectrlc Refrigeration r.::.:. •:h:~:.,'! 
IIICI1di. Wltll EltHr CO!IfSI-NO Extra Charp IJ:J:: l~:·a~"f. 
Extra training_ in these great fields of Bill of Rlchts. 
INDUSTRIAL ELECTRONICS and Check coupon 
ELECTRIC-REFRIGERATION lf~n:~ .. l G.J. 
makes you m ore valuable to employer, 
leadstoopportunltiesfor bigger _pay. This 
valuable EXTRA TRAIN I NG included with eltlier my 
Electrical or Radio Course, witliout extra cost. We also 
have facllltiea for men with physical disabilities 
whether due to war or other causes. Check coupon 
for detalla if you have a physical diaabillty of any kind. 

co YN E iiECriicAL sciiooi: 
500 So. Paulina Street, Dept..75-731f, CHICAGO 12, ILL 

OCTOBER, 19~5 

I • •I • ):·....- I• . .. ~ . ,: :• . 
' 

I:J( • •• ..S.!:o ; {!"' .. •• . ··~:t. 

RADIO-ELECTRONICS ••• A great field 
now, even greater growth ahead. Prepare for a 
real Radio career. Learn construction, operation, 
trouble-shooting on Radio Receivers, Public 
Address Systems, Sound Picture Units, FM, Photo
Cells, Television- the practical COYNE way. 

PICK FIELD YOU LIKE
SEND FOR BIG BOOK 

FREE 41.c.&M 
Some men prefer Electrl· 
clty, others Radlo-Elec
tronlca. Whichever inter
ests you m ost, we will train 
~ou in 12 short weeks at 
Coyne on f ull-size equiP
ment, bymyfa mous"Leam
b y-Doing" method. I have 
a big, fully illustrated book 
on each course, and will send 
you the one you w ant, with
out t heslightestcostorobli
gation. Simply check below, 
then mall coupon In en
velope or paste on .post
card. No salesman will 
call. You are the sole judge. 
Don't delay. Your future is 
at stake. Rush coupon to 
m-TODAY. , •.•••..•................ 

I H. C. LEWIS, Pres. , 
I COYNE ELECTRICAL SCHOOL 

· 1500 S . Paulina St., Dept.75-73H, C hicago 12, Ill. 

I Send me your BIG FREE BOOK- for the 

I 
course checked below. Also full tletails of youl' · 
"Pay-After-Graduation" plan. I 0 ELECTRICITY 0 RADIO-ELECTRONICS 

I 0 Physi~ disability 0 Send special G. I. Bulletin. 

I • I N AME ..........••••••••••• • •.•...•••...•. ·• 

I 
I ADDR.ESS ..••••••• •••• • ••• ••• ••••• •. •• • • • · • 
I 
I 
I CITY ... . ... .. . . .. . ... . . . ... STATE .. .... .. . 
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I It's RISIIts 1M wut. ,_ CU pt acU• -ckJJ Wllil Ws Jnctlcal .. 
Never before has a more helpful book been printed for thOSe r.lannlna 
a business of their own, Gathered In this larce Illustrated vo ume are 
the formulas, recipes, facts and secrets that have contributed so 
laraely to America's creat Industrial progress. Capitalize on this In• 
formation for maklnc most any conceivable product without experl• 
ence, special equipment or previous knowledle of Chemistry. Start 
at home, expand with profits-build for a profitable Independence. 
The expert.& who eomplled this book are autborltle~ and present thta 
information In s imple, understandable language. ey also glve you 
wholesale s upply sources for needed materials, short cuts and econo
my methods for the most profitable results, Hundreds of good paying 
businesses have been built on a product made from a slmple rec lpe. 
Opportunities In this field exist everywhere, Choo~e from any of the 
162,000 facta and 10,000 fonnulaa of which the foUowlq are onl;r 

10000 FORMULAS, RECIPES 
, SECRET PROFIT IDEAS 

a very few: Adhe111ves, 
Alloys, Anti-Freeze So· 
lutlons, Cosmetic~:~, Bev. 
eragea and Liquors, 
Candy Gum, Casein, 
Celluloid, Ceramics, Cheese, Cleaning Preparations. Concrete, Copper, 
Cotton Dentifrices, DePilatories, Dyes, Embalming Fluids, Enamel· 
J~. Gla11a, Glazes, Household Formulas, Inks, Cnsectleldes. Iron, 
924 Illustrated J ewelers• Formulas, Lacquers, LaundrY Preparations, 

BIC l,eather Linoleum Lubricants , Manicure Prepara-
Pa aes ttons. Marble (artificial), Metals. Mirrors. Oils , Oint· 

m ents, Paints, Paper, Perfumes, Photography Pol· 
lshes, Powders, Remedies for Man, Beast or Fowl, 
Rubber Products, Refrigerants, Soaps. Solder and 
Soldering, Tooth Cements, Transfers, Transparen
cies , Varnishes and Thousands of others f or mak
lnlf all sorts ot profitable and practical ihlngs . 

Prepare for 11After-War•luslnew' 
Especially recommended for 
Servicemen and war Work· 
ers plannlna a profitable 
business of their own. 

This comprehensive book la 
an accepted authorlty by 

chemists. s chools, Industry, 
etc. and Is the largest and most 

comprehensive book of lts klnd 
ever Issued. Nothing else like lt 

Clo ... •~·--- ln existence, A single formula 

This 
Complete 

Book Only 

'2~§ 
PAID 

• ., ~·- bas been worth a thousand tlmes 
•S!~ .. 51/~1,~, this book's small c ost to countless More 
.,. X 2 ,4 owners. Crammed wlth money• 

making Ideas . Invaluable for reference. Ideal for Factory, Rome.ll'lu'm. 
Office or Works bop. As necessary as the dictionary and more useful for 
manufacturers, chemists and salesmen who put up products tor profit, 

ALSO INCLUDED' Completeplans: "D.D.T. "tnsectlclde. Elimi
nates Flies, Mosquitoes, Fleas. Llce, Moths, 

Bed bugs, Roaches, etc, Big opportunity for an exterminating business. 
Immediate ShiPment- Safe Dellverlf Guaranteed, $2.98 postpaid. 
canada or Forelan. $3.25 u.s. FundS. (C.o.D. shipments u.S.A. only.) 
ADAMS BROWN COMPANY looks ef Applied Science 
Dept. 410 Chestnut Hill 67, Massachusetts, U. S. A. 

DON'T Y( AIT UNTIL THE WAR IS OVER! 
~~ 19~9 Cal-Aero Technical JDatitute hu been ape. 
a•hzsng an modem.. progressive training for Aeronautl• 
cal Engineers and Master Aviation Mechanics. Prepare 
now for your Aviation Career. BE READYJ Opporbmi· 

ties are great today and will be greater ba 
tomorrow's Age of f1ight. DISCHARGED 
VETERANS-Write ua about Aviation Train· 
ln9 u provided UDder "G. L Bill of R19Jata:• 

C:AL,•· 
ftCHRICAL 

MAJOI C. C. MOSILIY 
rOR M ftHY l llRI" .. W NIC.HI f[( H.,. IC Al IN , l lliJTI 

Ne"'''------------'irth Dettt----

~t~-------------------------------
City tete 

tRAIN FOR KEY JOB OR BUSINESS Of YOUR OWN 

REFRIGERATION 
••••••• and • ••••••• 

AIR CONDITIONING 
IIUIIta If OfHr Un11s Noell Expert S.rwlct. II& Afttr·tiii·WIF Expansln Will 

Create EYit 1111'1 Opportunltln.. Appmed for Voteraa "8. 1." lralnl111 
A key 1ob-aucceaatul baailleaa of yoar own-you can have either In this 'Vital, 
war-b1t industry. A serious shortage of service-experts exlata In every branch. 
Big poet-war boom will open thouaanda of new opportunities . Get ready for your 
big chance. We'll ~rive you the practical training you need-at home- and in 
our big Chicago aliopa, largest and most completely equipped In the country. 
No advanced schooling needed. Our unique methode make everything easy 
to grasp. We've trained thouaanda. Pa,- as you go. Quit wheD you waut to. 
Get the toll facta without obllption. Write TODAY. 

INDUSTRIAL TRAINING INSTITUTE 

:uso Lawrence IU. 

SfiJ.aTUIIIIYI 
There'a no limit to the chemist's chances for advancement 
• • • tn salary • • • In Importance. Experiments develop 
Into Ciant new Industries. Established Industries rely on 
laboratories. I.c.s. tralnlnJr ••• practical ••• thorough 
• • • opens this creat field to you. Instruction papers 
IIJ)eelalty written by noted chemical enlflneers, consulting 
chemists, metsllurgtsts. And these big experts are EASY 
TO UNDERSTAND. Our editors have explained all technical 
tenns simply_. clearly. Any person of ordinary intelligence 
can learn ana make rapid procress. You h ave ambition. We 
bave the training you need. Send n- tree booklet! 
1111111111111 Correspondeace Schaels, 111 lcraltll S. h. ===-

Make hundreds · 
or Plaate.r Casta, quick, easy. 

Sell output to stores, novelty shops, etc. Enor· 
moua profits. No experience. Very little capi
tal needed. Start ln basement, garage or work
shop. Complete, simple instructions anyone 
can follow. Start now while merchants are 
begging tor merchandise to sell. Rush. 
PUSTIC UTS STUDIOS. L L S. .._ 45. 1 ell. IIIII. 

Live This Way The Rest of Yo Life 
My "RAVE-MORE" PLAN ta the atoey ot how we Roblnsona moved 
from the city to our 2-acre place In the nearby country to find "a 
little land and a lot more llvtng"-tella liow I've kept fUll ume Job 
-how we rais e mos t food In spare time-have tun, better health, real 
aecurlt,y. SO,OOO wordat-.!3 Ulustr. Get your copy pos tpaid $1.00. 
Money back guarantee • .,_u ROBINSON, Box 2810, NOROTON, CONN. 

DETECTIVES 
TRAINING-SECRET INVESTIQATIONS-PINQERPRINTS 

Easy Method - Short Time. - Rewarda. 
Home-Travel-Secret Code·B.ooklet FREE-WRITE 

INTERNATIONAL DETECTIVE SYSTEM 
l70l·P Monroe St., N. E •• Washlncton, D. Co 18 

STUDY AT HOME 

talklnc aboutl One of the 
c .,,;;;both etudent and pro· 
n 3150 drawln&"s show 

posed and ln action. 

New York 3 

Get Into th e vital m eat Concise, practical 
Hom e Training based proven Ins truc-
tion methods used a t s famous resident 
school. Prepares you pay a s Meat Cut-
ter t s upervisor. or more mon ey 
In your own store. Go a s as your s p are 
ti me permits. Diploma , Start to turn your 
,;nnre hours Into money , Send f or FREE bulletin 
today. No obligation. 

National SChool of Meat CUttlnl, Inc.. Dept. 0·35, Toledo 4 , o. 
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This • shop amazmg new 
instruct ion system • You build this com-gives plete, modern s uper-

you actual • experience with a 
heterodyne receiver with 
the equipment that comes 

Home Radio Laboratory- par t of the 
with your National Train-
ing at no extra cost . 

SHop· ETHOD HO E TRAINI 
FOR YOU - A REAL . 

. HOME LABORATORY 
IN MODERN RADIO 

Your Na
tional Train
ing Kits in
clude equip
ment for 
hundreds of 
practical 
electronic 
experiments 
in your own 
home. You 
have the 

genuine parts for this audio oscillator 
which you get to understand by building 
it yourself. 

You learn 
modula
tion, beat 
freq uen
cies, signal 
generation 
by actually 
build in.g . 
this small 
r a d i o 
transmit
ter with your National shop parts. 

Your training outfits from National are 
made up of the most mod
ern· radionic equipment

much of it 
just out of 
the experi
mental 
laboratory. 
You learn 
new ways 
of handling 

equipment by 
modern meth

ods. Get the details by mailing the 
coupon. 

from one of the world's best established 
Oldest and Largest Technical Trade School 

Send the coupon below, immediately. 
Learn how this sensationally improved. 
practical speed-up training can fit you, 
in a short time. for the GREAT BUSI
NESS OF RADIO-for the NEW AND 
RAPIDLY EXPANDING FIELD OF FRE
QUENCY MODULATION ( F.M.). TELE
VISION AND ELECTRONICS. 

This is the thoroughly proved, quick 
and easy speed-up method used so ex
tensively in wartime training-endorsed 
by the s uccess of National men every
where-a system by which you study in 
spare time-off hours, even minutes right 
in your home and yet have the ADVAN
TAGE OF REAL SHOP EXPERIENCE to 
back you up. 

Trained Radio Men Wanted 
The man who really knows modern 

Radio is in g reater demand today than 
ever before-not only in Radio proper 
but in Television and Electronics-in 
Aviation. Transportation. Communica-

POSTWAR 

tions. G~od jobs are wide open, WAITING 
FOR YOU. in the production. operation 
and maintenance of modern electronic 
equipment-in radio stations, in hun
dreds of industries-in homes, theatres 
a nd studios. Good, sound training in this 
important field is absolutely necessary. 
And now. National · Schools brings such 
training to you no matter where you 
live or what you may be doing-not only 
the fundamental theory but the actual 
experience that comes with knowinc 
s hop practice and working with real 
equipment-demonstrating each step with 
first-hand knowledge. This is true 
.. learning by doing••-direct from the 
great shops and laboratories of National 
Schools where new developments in 
methods, equipment and applications are 
constantly goin f forward. 

Only Nations can offer you such prac
tical training because only National has 
the plant to back it up. Sample this 
training yourself. MAIL THE COUPON 
FOR A FREE LESSON. 

SUCCESS and 
SECURITY FOR YOU 

Check the Job You Now Have With 

Ra dio isal:lig Sound. 
W e ll_Esta bllshed 
Business. Te levi
sion Is just on the 
threshold of lim· 
ltless expansion. 
When you hang up 
your uniform-when 
your war job f olds 
UJl. wlll you step 
out Pl'oudly into an 
essen tia l estab
lish ed Industry? 
Perhaps Into a busi
ness of your own? 
Answer these ques
tions by reading the 
cata log sent you 
FREE f{om Nation
al Schools. Face 
realities now! Fill 
out and mall the 
coupon today. 

These Opportunities in RADIO 
1 . F i na nc ia l Security Radio has 
grown from SlOO miiiiCUl to S5 
billion In past few years. 
2. Limitless Future predicted 
by over 1.800 manufacturers of 
equipment. 
3. T e le vision prom ises over 
half a m1111on jobs alone-experts 
estimate. 
4. Electro nics opens wide new 
fields in home and industrial use . 
s. Your Own Bus iness with lit· 
tie or no capital. 

Get the details. Use th is Coupon! 

NATIONAL TRAINING 
WINS BIG JOBS 

I 
I 
I 
I 
I 
I 
I 

National Schools , Dept . tOPS 
4000 South Fig ueroa Street 
Los Angeles 37, California 

(Mnil ifl envelope 
or paste 011 permu 
p ost card) 

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

You . too, can share the s uccess of National 
graduates. Joseph Grumlch, Lake Hiawatha . 
N. J. writes: "My latest offer was for 
$5,800 .00 as Radio Photo Engineer, but J 
am doing well where I am. I nm deeply In
debted to National.'' 

While still a student of Na
tional training, I. Wilson of 
Vallejo, Callfornla, writes: "My 
pay has jumped from $52. 18 a 
w eek to $72.65, and the end Is 
not ln sight. I · am proud of my 
National Course. • • 

OCTOBER, 1945 

J oseph MicheL Jr .. Granite 
City, Illinois. writes: " I am 
enthused with Nationa l train
Ing. I am now earning $225 a 
month as a radio operator a nd 
technician and $20 a week 
more In my shop at home." 

Mail me FREE the books mentioned in your ad including a 
sample lesson of your course. I understa nd no salesman 
will call on me: 

1 NAME . • •• • .••.••. . ....••• • ••.••.•..•.. AGE ...• . . 

I I A.DDRESS .......•••..• • • •••• • • ...•... .. ... . ..... 

I
I CITY ...••••.• . •.. •..•..•••.••... STATE ......•... 

Include your zone number 

~--------------------------------· 
29 

C..opyngllted matenal 



AND ALL KINDS OF ANIMALS • SPORTSMEN, SAVE YOUR TROPHIES! Learn at 
h ome in Bj)are t ime to m ount all kinds of birds and 
animals. Decorate your d en with trophies of field 
and stream. We teach you this FASCINATING 
SPORTSMEN'S HOBBY. Quickly, easily learned. 
Wild game is growing scarcer. Trophies now more 
valuable than ever! Shoot FEWER and MOUNT 
them true to life. IT'S PROFITABLE I Many report 
earning $25 to $75 a month mounting specimens 
f or hunters. W hy not YOU? Learn to make USE· 
FUL articles from mounted specimens such as book 
ends , lamps, etc., etc. (See squirrel lighter to left.) 

WILD GAME NOT NEEDED. ~~o~<!~ 
bunt you can mount COMMON specimens: Owls, crows. 
p igeons . bawks, rabbits, even frogs. Rea l FUN. 

LEARN TANNING We &leo teacb you to tan 
tars •oft snd p liable and 

n ew method to TAN GENUINE LEATHER from a ll k i.nds 
otitides . Great s pare time money maker. · 

FREE BOOK Send r igbtnow for be&otlful free 
48-page booklet illustrsted, tcllinlr 

b ow easi ly YOU e&n leo.rn to be s TB.Xidermy Artist. Con
tains mBDY fine pictures. Intensely Interesting. Get YOUR 
copy today. N o cost or obliga tion. Send n o wl State AGE, 
N. W. SCHOOL ol TAXIDERMY, 3397 EIWOlld Bide., Omaha, l ab. 

IN 90 DAYS 
A'J' BOMB 

Money· Making Career. Open 
to Men and Women, S8 to SO 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day gh-ing scientific Swedi sh Massage and Hydro-Therapy 
treatments. There la big demand from doctora. hospitals. sana · 
toriums and clubs. Graduates earn large full time incomes from 
these or in prii'Bte practice in their own offices. Others make good 
money from home treatments g!l·en in spare time. Learn this in
teresting, 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 secur ity 
by qualifying for your Diploma. Course can 
be completed in 3 to 4 months. 1\Iany earn 
while they learn. Begin your training at once. 

Anatomy Charts & Booklet FREE 
Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massage now and after the 
·war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. -- -- -THE COLLEGE OF SWEDISH MASSAGE 

Dept. 570M, 100 East Ohio St., Chicago II, Illinois 
Please send me FREE and postpaid. Anatomy Charts, 32-pace 

Booklet and complete details on Home Training. 

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

Ad dre sa ........... _ ................. o•· ••••••.• ,. .••••••.•••••••• u ... ..... ..... 0. - · ...... .... .... . .... ··········-·· ·····-· 0 ••••.•• 

Ct ty -·--·········· .......................... ..... 0. 000 ···o ··•·o·•· ..... .....•..... Stat e .................................... . 
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START YOUR OWN 

REFRIGERATION 
REPAIR SHOP! 

Exceptional opportunity for men of all ages up to 60 
who like to work with tools. Learn to be a service 
mechanic in REFRIGERATION. Our practical , thor
ough home training is easy to grasp in your spare 
hours with a common school education. Learn how to 
start your own business with $50.00 worth of tools 

FREE 
Booklet 

in garage, basement or small shop. Or 
take a well paid job in this active field. 
• Write for FREE BOOKLET today. 

MECHANICS TR.AINING SCHOOL 
4701 West Pico Los Angeles 6, Calif. 

700NS 

Co11pltte Course 
hly $15.11 

EASY ••• PLIASANT WORKS 
Let CHAS. H. KUHN, with 25 years actual exp-. 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons-one sent each week. Pro
fe~tlonal criticism on every Ieason. Write today. 

KUHN SCHOOL OF CARTOONING 

Correspondence Cour ses In 

MDIO c" ~ HECTRIC~L £NGIN££RING 

Get Ready for Big After War Opportunities! 
I Will Train You 

at Home Until 
You Get a GOOD 

PAY JOBin 

DRAFTING 

Act now to get a better job with more 
pay and pleasant working conditions. 
Get into Drafting-the basic profession 
where all post war products will start. 
I will train you at home-give you ex
perience-doing the same kind of Jobs 
you will do with the best paying firms. 
I furnish instruments. drawing tab le 
and all equipment when you start. 
Write today for vital facts and FREE 
mustrated book. Give A1re. 

Dobo, DIY. 21 0, Ill. 

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

ART INSTRUCTION, INC., 10145 Art lnstrvctiH 11111 .• Mlnnl,.ll$, Minn. 
(Formerly Federal Schools, Inc.) 

STA MER? 
Thia new 128-page book, "Stammering, Its Cau1e 
and Correction," describes the Bogue Unit Method 
for scientific correction of stammering and stut
tering-successful for 44 years. BenJ. N. Bogue, 
Dept. 1878, Circle Tower, Indianapolis 4, Ind. 

GET INTO CARTOONING! 
Lea rn how to draw SALABLE cartoons! SO lcs
aons , ma·ny illu•trationa. Cartoon cour•~t otJltl 
Or write for details about our Cartoon course, markets, 
Cartoon business plans, Gag Course, etc. 

Hartman Studios, 2438 W St., L incoln 3 , Nebr. 

ot· 11 groan •• • 
Shovo wUh o grin -" o SP££-D-HONIEI 

_... shoves- us ,. 
for slfiO"'".., .. ,e(,et·cdCC- oD 
SPltE -0 .HONE pu~S lN USE· Oo"cnl 
razor blades- MlLLl~ blade. OnlY \ Oc, 1f 
of sha"CS from e"c Y d dime for aamp\e. 
d raler ca.n·t supplY ~::PANV oart. " 

CU11T1SS CANO~GO IJ II.L-
CMIC.. ' 

POPULAR SCIENCE 
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YOU LEARN WHILE YOU E RN 

0 0 
0 
0 

0 There's rhyme and ther~'s reason in that 

statement of I. C. S. advantages to you. The courses 

0 of these famous schools are especially 

designed for study in your spare time. At work 
. -you prove and apply what you learn. 

This system is backed up by 54 years of I. C. 5. 

experience in training men in virtually 

every industrial and business field. 

; --• -

It works so well that analysis shows about 

99% of to day's 100,000 active I. C. 5. students 

are holding down jobs while they study. 

Many of the men now filling top positions 

in commerce and industry obtained 

their business or technical training from 

I. C. S. in iust that way. What they 

achieved in their spare time, you can do in yours. 

Start now-as they did-by mailing this coupon: . . 
GuTS<=HE' 

. 

INTERNATIONAL CORRESPONDENCE SCHOOLS I~ 
BOX 7633·L, SCRANTON 9, PENNA. 

Without cost or obligation, please send me full particulars about the course before which I have marked X: 
Air Conditioning and Electrical Cours.. 0 Ship Draftinc 
Plumbing CoursM 0 Electrical Drafting 0 Ship F itting 

D Air Conditionina: 0 Electrical Encineering 0 Shop Practice 
0 Heating 0 Plumbing 0 Power House Electric 0 Steel Mill Worken 
0 Refrigeratioa 0 Steam Fitting 0 Practical Electrician 0 Tool Dea~ 

Chemistry Cours.. 0 Practical Telephony 0 Weldinc, Gas &Dd Eloctrio 
0 Chemical Encineering 0 Telegraph En&ineering ·Radio Cou,... 
0 Chemistry, Analytical Internal Combustion 0 Electronics 
0 Chemistry, Industrial Engines Cours.. 0 Radio.' General 
0 Chemistry, Mfg. Iron & Steel 0 Auto T1lchniciao D Aviation 0 Radio Operatinc 
0 Petroleum Refining 0 PJaatiao 0 Diesel-Electric 0 Radio Servicinc 
0 Pulp and Paper Makinc 0 Diesel Encinee 0 Gaa Elllrinea Railroad Cou,... 

Civil Engineering( Arch I· Mechanl.cal Co~r•... 0 Air Brake 0 Car lnepector 
tectural and Min ng Cou,... 0 A!'roDAutlcal E.ngmeenog 0 Locomotive Encineer 

0 Architectural DraftiD&: 0 Ai!J>lane D.raftinc 0 Locomotive Fireman · 
0 Architecture 0 Flicht E .ngmeer 0 Railroad Section Foreman 
0 Bridce and Building Foreman 0 Foundry Work 
0 Building Estimating 0 Heat Treatment of Metal. St~m E'!glneerlng Cou,.... 
0 Civil Engineering 0 Coal Mininc 0 Industrial En&ineerinc 0 Boilerm.a.~nc • . 
0 Contracting and Buildinc 0 Indust rial Metalluru 0 Co~bu.stlon ~ncmeen.D~E 
0 Hichwa:y Encineerin& 0 Mechanical Drafting 0 E~e Rnn!'mg. 
0 Lumber Dealer 0 Mechanical Encineerinc 0 Manne E~eennc 
0 Reading Structural Blueprint. 0 Mold-Loft Work 0 Steam El~tnc 
0 Sanitary Encineering 0 Patternmaking 0 Steam Eng1nee 
0 Structural Drafting 0 Readinc Shop Blueprint. Textile Cou,... 
0 Structural E~eering 0 Sheet-Metal Draftinc 0 Cotton ManufacturiDc 
C SurveriDc alld Mappinc 0 Sheet-Metal Worker 0 ltqo11. Weavinc 

0 Textile Deeicninc 
0 Woolen M&Dufaoturinc 

Bueln ... and 
Ac:ademic Cours .. 

0 Accountinc 0 Adverti&lnc 
0 Arithmetic 0 Book:keepinc 
0 BWiineea Correspondence 
0 Busineea Manaaement 
0 Certified Public Acoountinc 
0 Collece Preparatory 
0 Commercial 
0 Coet Accountinc 
0 Federal Tax 
0 First Year Colle&e 
0 Foremanship 
0 French 
0 Good Encliah 
0 Bich School 
0 Higher Mathematicll] 
0 lllustrating 
0 Motor Traffic 
0 Postal Service 
0 Saleamanahip 
0 Secretarial 
0 Sicn Letterinc 
0 Stenocraphy 

[]fBpenjeh 

0 Traffic Manacemen$ 

. 
Name •.••••••••••••••••.••••••••.••.•.•.••••.•••••••••••••••••••••••••.••••••..•...•••••••••••. A.De .••.•.•.... Hom.e Addrua ..................................................................................... . 

Present W orking 
OUII·-····························································Btate .......................... Porition ......••............•.•..•....•...•..••.........• Hou.r11 ............ A.M. to .••••.•. P.M. 

Canadian ruident1 Bend coupon to lnternatiorwl Oorre1pondence 8c1loola Canadi4n, Ltd., Jlfontreol. Carcada.. 
Briti81l ruidtmtB Bend cot~pcm to 1. 0. 8 .• 71 Kint~BtDa1/, London, W. 0. !, England. 

DISCOUNT TO DISCHARGED VETERANS-SPECIAL TUITION RATES F'OR MEMBERS OF THE ARMED FORCES 

OCTOBER, 191,5 31 
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free Offer Points the Way 

t 
J 
' 

• • With pteasu re 
and profit I have 
studied the Palmer 
·course. You are 
proving ours Is a 
profession calling 
for such sound, 
sane, construct;v 
training as you of
fer." Ruth Com. 
fort Mithcell. 

Most famous authors were once just ordi
nary people--with an urge to write. Joseph 
Conrad couldn"i even read or write English 
at 20. Gertrude Atherton was once a house
wife, Conan Doyle a doctor. Jack London a • 
sailor. Most of them learned the slow. hard 
way, by trial and error. But you need not 
take that long route to a. writing career. 

Now ther e's a direct road to success- Pal
mer Insti tute's home study training-en
dorsed by such famous writers as Ruth Com
fort Mitchell. Rupert Hughes , Gertrude 
Atherton. 

Katherine Newlin Burt said, "I'd have 
started ten years sooner on a literary career. 
But there was no P almer tnsti tute then." 

There have been hundreds of successful 
graduates- new as well as established writers 
- In our 25 years- fiction, newspaper feat
ures, magazine articles, radio scripts. Many 
a former clerk . soldier. housewife, mechanic. 
teacher. is now writing for orofit. Why not 
you? Enjoy an ideal career-money, travel. 

independence, public recognition. 
To find out how you too may succeed. send to Palmer Institu te 

of Authorship. Hollywood 28. California. for our "Talent Finder." 
Simply answer the questions and return it for our frank con
fidential analysis and advice. No cost or obligation. Mail it today~ 

i "";AL"ME"RiN8TI'"TuTE";;; A"u'THoR'iiin:-------, 
f 6362 Hollywood Blvd., Hollywood 28, California 1 

Dept. TM105 
I P lease send me free "Talent Finder" to determine my I 
I latent writing ability. I undertand this request is con- I 

fidential and no salesman will call. ! 6362 Holh·wood Blvd., Hollywood 28, California, Dept. TM105 1 
I Name.......... ...................... ...... .................... .. ............. ....... ....... ........... ............ I 
I Add.ress ................ ... ............. ..... . ·········· ···· ···· ··· ····· ................. .. ..... ... .... ............ I 
I City .... .. ....... ......... ... ...... ..... ... ..... ................. .. ..... ...... S t ate. ........ ....... .... .. ...... I ----------------------

RefrliJeratlon and AirConditloninc are amongtbe 
giant Industries of America. Sucb Industries need 
men who KNOW. Many men servicing and in· 
stalling equipment are making large i neomes. 

Spare Time Training 
foryourPost-War 
If mechanically inclined, get the trainin~ you need to 
qualify for ex~rienee installing & servtcmg Refrig
eration a · .d Air Conditioning in stores, offices, homes. 

Ther you should have no diffieulty getting started 
fn these great industries. As experience, t ools and a 
personal following are acquired· you may find it_pra"- Rush Coupon 
tieal, later , to start your own REFRIGERATION Belowlodayl 
and AIR CONDITIONING SHOP. , • 

Practical Interesting Training I 
Y ou'lllike our way of training-through capable home-studyinstruetion 
followed by practice on actual equipment under watchful eyes of sea
soned Retrigeration and Air Condit10ning men in our shops. You'll get 
top-rate instructions-the easy way. so.et the facta now
FREE of obligation. Write TODAY- SUR.!!: I 

--.~,~_. - __ ...... ·-· 
UTILITIES ENGINEERING .......... . 
~r~· W. BELDEN AVE., CHICA~~~~"lli!£. Dept. ."II OS. 
e~e ~nd me the F ree FACTS bo RURIGUATION I 

~~~t~es ID ~ir Conditioning and Af Ut :PP,Or• T II A I N 1 11 G I 
ngeration. 1 marked th ec a!Jlcal SINCE 1u7 1 

O Air CondJtJonlnc o.:.'!!'..!.h_at,Jnterests IDe most. : 
--n cal Rofrlcen~tlon I 

NAME________ II 

--------- ... ---·-- -.l1 &o I - - e~----
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Leal'n lo Sel'vice 
and Repail' 

ELECTRICAL APPLIANCES 
Learn to be a service mechanic on all types of electrical 
appliances . . . and 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 
electrical appliance repair business. There is always a 
demand for repair work .. . a nd it can' t be done by a 
machine. Our practical. easy to learn home-training 
teaches you how to repair washing machines, vacuum 
cleane r s , stoves. lamps, motors, irons. etc .. and how to 
do house wiring. Also how to start your own business 
on little capital. Write today tor FREE illustrated booklet 
which will explain in detail. No obligation. No salesmen 
will call. 

PACIFIC TRAINING SCHOOL 
4701 W. Pico, Dept. AS-1 0, Los Angeles 6, California 

RADIO, 
ELECTRON~©@ 

and YOU! 

T eEnl!l are big r ewards In the 
communications line for the 
Radio man who has the an
swers I Too. the equipment that 
has made Radio communication 
pOSsible 1s functioning now In 
other rewarding ftelds. Electron 
tubes In Industry prQmlse a 
whole new World of Elearonlcs. 
I. C. S. has a variety of Radio 
Courses and a great new stan•l
ard Electronics Course. Write 
for booklet, pick SlOW Course. 

llttr11t111al Carrespoadelct Schols, 801 7638-L, Scraaton I, Pa 

STUDY ENGINEERING H:~E 
With A Chartered Educational Institution 

Courses In ENGINEERING: Electrical. Civil. Mechanical. Draftlnl\", 
Architectural. Steam , Aeronautical. Radio, Structural. Min ing. In· 
du~trlal , Highway. Petroleum, Marine Che"*al. 
Courses In ARTS AND SCIENCES: Phhosophy; Education; Letten; 
Public Health; Modlcal .Jurisprudence; Psychology; Sociology: Phyalcsd: 
C"hemlstry: Geology: Pol. Science: TheoloiO': Law; Business an 

· <'omm l:' rce: Ac<·ountlng: MathE'mattcs: Sta~ls tlcs; Agrtc':'lture. . . 
Mrlli .. ey-lu .. ,eu tncn1ent... 4111· 11:, lbr••~ ..... c•oc••• 41. •••-

Fix Chairs, Tables, ALL FURNITURE 

I 

v 

with So-Lo's WOOD GLUE 
Easy ta use. Dries fast, holds 
like Iron. Fully gua10nteed. 
large tvbe 10c. Many other 
So-lo Menders. Ask for tflem. 
At Hardware or 10c Stores. 

Millions Save wilh So·Lo Menrlers 
AT 

LARGER EARNINGS. 36 years expert Instruction 
-over 108.000 atudentll enrolled. LL.B. Degref' 
awarded . All texta furnished. Eaaypaymenta. Senti 
tor FREE BOOK- • 'Law and Executive Guidance • · 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 58-S, 646 N. Michigan Ave. , Chlca&o 11 , 111. 

Finest quality. Over 300 artistic designs. Write 
for our attractive free catalog and select • 
beaut iful pin or ring lor your class or club. 
De,t. A, Metal Arts Ct., Rochester, N. Y. 

Splendid opportunitlllll. Pre,P!'re In spare time. Practical 
buic traimng. Long-established school. Send for free 
book, "Opportunitillll in Photography." No obllption. 

A•erlcal Sclllll If "ltQJ.IIJ, 1315 S. llclllpl Afi.,II'L 1317 CIIICIII 5, Ill 

.few 

Modernize Your Qua! Improve Yeur Score! 
Most durable grips made. Positively un
breakable! For Colt, Smith & Wesson, Hi-Stand ard. 
Ortgies, Luger & Mausera in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREB 
CATALOG. Dealers Wanted. 
SPORTS,INC.,(Mfrs.) 5501 Broadway,De't. S-1 O,Chicago 40,111. 

POPULAR SCIENCE 
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Y ou'LL really enjoy learning. plastics this new, inter
esting way! For you'll actually make beautifu l, useful 
plastics articles during your home study .training with 
Plastics' Industries Technical Institute. 

NOW'S YOUR OPPORTUNITY-Yes, the ex
citing age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry
creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outside looking in- you'll 
want a choice position in the growing, expanding plas
tics field - or a plastics business of your own. · 
WE SUPPLY MATERIALS- For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and tubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 

NEW YORK CHICAGO 

ICATIO 

your own plastics articles-develop you r own ideas
e1Cpress your originality. Earn money whtle learning. 

A COMPLETE COURSE - This practical training 
in plastics fabrication is only one part of the Plastics 
Institute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses-intensive coverage 
of molding and mold design-testing and cost analysis 
-everything to prepare you for your place in plastics. 

START YOUR FUTURE TODAY- Mail the cou
pon below now! we will send you an interesting, illus
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre
pare for a future in this important industry while carry
ing on your present work. Don't put it off. Clip the 
coupon and mail it today! 

VETERANS: ASit ABOUT G. l . TRAINING 

Dept. 5-10, 122 E. 42 nd St. Dept. 5- 10, 22 1 N. La Salle St. 
LOS ANGELES 

Dept. 5- 10, 1601 

I 
I 

SPECIAL RATES FOR SERVICE MEN 

Plastics Industries Technical Inst itute M a i I in En v e I ope o r 
221 N. La Salle St., D~pt. PSS-1 0 , Chicago 1 paste on penny .Postcard 
Gentlemen : Please send me the booklet "World of Plastics" and information 
on your training program. I understand there is ab~o l utely no obligation. 

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

I Street ......... .....•. , ............................................................... Age ................. . 
C:i t)' . .••.. ..• .••••. •••••. •.••. . ....•...... ..........•.. ......... ~C)I1 tt •••• •••••• ~tCiftt •.•••••••••••••••••••• 

I 0 Veterans: Check here for special information. J 
LO If_:~ 1~ ~~e~o~p~al booklet. _______ _j . 

OCTOBER., 1945 

·· ·~ · ::.··-· ....... . :..:: .. : · 
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so IT NEEDS FIXING 
By S. T. CHRISTENSEN 

the ((Fix-it Man" 

11WELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 

(home and commercial both), vacuum cleaners, 
• 

radios, . washi.ng 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 hour. 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 

34 

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 enthusiast~c 
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 Ambitious 
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. 

POPULAR SCIENCE 
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BIG MONEY 
INDEPENDENCE 
A PROFITABJ,£ 

l.IFETIIHE 
BUSINESS 

OF 
YOUROWNI 

I 
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PREPARE NOW FOR THE FUTURE 
If now in war work, start your home appliance repair bus ines s 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. Wor·k 
as many hours as you wish-the home appliance r epairman 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 all mechanically inclined-can hold and use tools-then you 
have all 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 a long these lines-WE WILL 
TEACH YOU. Age should be no barrier-nor should an y 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 keep 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 Say 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 
lt.~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 
t ruth when you said that 
it contains quite a bi t 
more information than I 
ba rgained 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 and after 4:00 
P.M. I operate from my 
cellar and garage. I av
erage $10.00 to $15.00 clear 
every day.- Walter Hanhy. 
Brockton. Mass. 

GET STARTED TODAY- MAIL THIS COUPON 1...------------..&.•-----------------------------.. 
CHRISTY SUPPLY CO. 
2835 N, Central Ave., Dept. D-3301 
Chicago 34, Illinois 

. 
Please.send me free illustrated literature about America's 
Fastest Growing IndUI' t ry-ELECTRIOAL APPLIANCE 
REPAIRING. 

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

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

Cit y ........... ...... ... ..................... .......... .... .................. State ..................... . 

I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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_______ ...;;;;. _____________ ------~--------------- ... --------------...• 
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HOW TO BE YOUR 
OWN NAVIGATOR 

Harold Gaffy, World' s foremost Navigator, Shows 
How to Navigate Any Body of Wafer In the World 

-Without Instruments or Previous Experience 

AMATEUR yachtsmen, sailing enthusiasts, fishermen, stu
dents, service men-here's your chance to learn simple 

navigation in the easiest, most fascinating way yet devised. 
Harold · Gatcy's famous RAFT 
BOOK, now used as standard 
equipment for the U. S. Army Air 
Forces, the Canadian Navy and 
the Australian and New Zealand 
Air Forces, enables you to navigate 
small craft anywhere in the world 
with a few hours ' practice . No 
previous knowledge or experience 
necessary. Anyone can use it! 
Handsomely boxed edition for li
brary or cabin· $3. 25; special 
Waterproof Edition , compact, 
pocket-fitting, in waterproof en-
velope, $2.00. . 

MAIL COUPON BELOW 
THE RAFT BOOK is sent to you 
on a mopey back guarantee. If you 
do not wish to keep it, just return 
it within 5 days and your money 
will be promptly returned. Place 
your order now! Use coupon be
low . 

THE UFT lOOK SHOWS 
. YOU HOI TD-

Determine direction and 
distance or land from 
birds, fish, insects, 
clouds, sky, etc. · 
Find direction by t he 
wind, waves, swells. 
Locate your position by 
observl ng currenta, tem
perature and color or 
the water. 
Recognize the · stars and 
steer by them; how to 
usc the moon and sun. 
Recognize and Judge the 
scents and sounds of 
land. 
Estimate distance; use 
a compass, measure an
gles. 
. • . And hundreds of 
ot her rasclnating things 
which will enrich your 
knowledge or the seas 
and the heavens and 
enable you to find your 
way about on any ocean 
or sea In the world. r··-•--------------1 GEORGE CRADY P'RESS '---------~ 

1 445 West 41st Street, New York City 1 
1 Please mail me, postage prepaid. copies of THE RAFT BOOK 1 

as indicated below. 1 
I ( ) Regular Library Edition $3.25 1 
I ( ) Waterproof Edition $2.00 

1 I . I 1 N A.ME . . . . ........... . ........ . .•. • • • • ••• ••• ••• 

I ADDRESS ........... . ... . . . . ...... . . • .. · . · · · •• · : 
I ( ) ·Payment herewith ( ) Send C.O.D. 

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

.. to go to ·College? 
e e or to enter a Profession? 

(Such aa Auounti ng, Arclaitectvre, Nvning, Dentittr,, 
Teaching, Social IVork, Osteopathl/, 8 eaut11 Culture, 
Optometr11, E mbalming, Chiropod11, Law, M edicine, • tc. ) 

• • or get an Office Position? 
'1'o get anywhere, you practicallY MUST 11nleh High School 

F I RS'r. You can complete our simpllfled High School Course 
In SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work- prepares you for 
college, pre-professional examinations, bullne11, tnduat ry, 
Standard texts furnished. D iploma. Credit for H. S. aubjecta 
already completed. Single subjects If deaired. Low tuition, eas:J 
terms. American School, Chicago, eat . .1897-endorsed by educa
tors. Finlsh your high school education NOW. Write T ODA. Y I 

• 

, Manv Finish in 2 Years 
•••••••••••••••••• 

1 American School, Dept. H7 46, Drexel Ave. at 58th St., Chicago 37 
1 Gentlemen: Send me FREE information covering special train-
1 lug in subjects checked below. No obligation on my part. 
1 C Kigh School Course 0 Diesel Engineering 
1 · 0 Electronics, Indust rial 0 Drafting and Deaign 
1 0 Architecture and Building for Men and Women 

0 Automotive E11gineerl ng 0 Plastics 
I 0 Business Management 0 Private Secretary 
I 0 Electrical Engineering 0 Mechanical Engineering 
I 0 Elec. and Gas Refr igeration 0 Aviation 

I 0 Air Conditioning 0 Salesmanship 
0 Railway Training 0 Radio 

I 
I Natne • ••• . •••••••• ••• ••••• • ••• • ••••••• •••••• •••• •• • • 
I 
~ Address . •• • •• •••• • •• • ••••• •••••••••••••• ••••• ~ • •• •• •. 
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~~taRO 
Bro opportunities and jobs wait- ~C, 

ing for t hose who speak Spanish. A..V 
Millions of dollars being invested L~ 
i n Mexico, Central and South Amer- ~ 
ica . En;ov more earn more. In- ~ 
crease social, business, travel and ,.... 
·reading pleasures. CORTINA Meth- It;; 
od famous/o r over 60 y ears, teaches .-~ 
you to spe alc l ilce o native. Learn ..., 
quickly, easily at home "by listen. t
ing" to Cortinapho n e records . T hou- V) 
sands have, · why not you? No risk ~ 
under our -Five-Day Approva l offer, -, 
FRENCH, GERMAN, IT ALIAN a lsO 
taught by this omaaing method. Send for Free Book 
" The Cortina Short-Cut"- state language interested in. 

CORTINA ACADEMY-Established in 1882 
Dept. 1210A lOS West 40th St •• New York 18. N. Y. 

STUDY AT HOME 
·Legally trained men win high
er positions and bigger suc-
cess In business and publlo 

life. Gr eater opportunities now tball 
ever before. Big corporatioll8 a"' 
beaded by men with lepl tralnlq. 

More Ability: More Prestige: More Money 
We guide you step b:t_step. You ean train at home 
during spare time, J.)egree of LL. B. Sueeeafol 
graduates in every section of the U . S. We furnish 

:111 text mater ial, including 14-volume Law Library, Low eoet,,eaar 
terms . Get our valuable 48·page" Law Trafnln~r.{or Leaderebip and 
"Evidence" books FREE. Send for them N OW , 
L A SALLE EXTENSION UNIVERSITY. 417 South Dearborn Street 
A Cor respondence Institution . Dept. 1083-L C:hlcaao 5, IU. 

Inventions can now s1~1~:s~·';D'j expense. If you have a al . 1a~:u 
either unpa tented or patented. t c:Jdayl 

Institute of American Inventors 
1926 E 6 D . 

AND TRADE MARKS 
C.A.SN &CO . 

R egist ered P a t e111 A tt o r 11eys S i11 ce 1875 
Write fer free lttk ••• ''Certificatio• tf luuti11" fer• 

D. C. 

CARL MILLER . Re !!:• '> tered Patent Attorney 
Former Member E•<~manang Corp ~ U. S Patent Offacf' 

For Store Fronts and Oftlce Windows. Anyone can put 
them on. Samples furnished. Oenuine gold and silver. 
METALLIC LETTER CO., 441 N. Clark, Chieaco 10 

POPULAR S CIE N CE 
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._lOW, more than ever before, is the right time to start a small 
I~ profitable business of your own ••• or train yourself f or a prac
t ical money-making trade in which you can be INDEPENDENT. 
TODAY ..• take your first step, without cost ol' any obligation. 
Just mail coupon
and by r eturn mail 
you will get full in· 
formation on the 
courses listed here . 

SUCCESS ••• be a professional man! 
Practical training on bow to ron a profitable r eal estate business 
of your own. liJustrated self·study lessons on farm and suburban 
properties, downtown operatin~. Gain a working knowledge of 
mortgages, lis tings, sales t echmques, appraisals, p manage-
ment, commer cial leasing, contracts , etc. Real t he foun-
dation of all wealth ! belo f acts 
should know aboutyotar ~~~ 

Brand New ine 
training. Authoritative step- by-step ins1~ 

t ion on servicing household refrigerators .•• 
how to install, operate, repair. Easy-to

follow illustrated d irections on trouble
s hoo ting, parts r eplacement, testing. 
Covers quick-freeze u nits,lockers,water 
coolers, freon, air-conditionmg systems , etc. 
Amazing low prize ! Free d etails, see coupon. 

Bl FORMEN 
with the KNOW-HOW! There' s a 
great future in the building trades 
. . . for trained men. H ere are up-to
date l essons on how to plan, build, 
r emodel houses. How-to-do-it in· 
s tructions on s tai r building, s t eel 
sgu are, r oofing, painting and dec
orating. etc. Send for f ull in forma• 
tion FREE •• • mail below! 

MECHANICAL D • 
lNG. BLUEPRINT READI 

Practical course f or wide-awake practical men . 
IDEAS . • . bow to get t hem, develop t h_em, pro• 
t eet them and promote t bem! Expert anforma
tion on how to tur n ;ourimagination into ~oney. 
Plus illustrat ed sel • study lessons on bas1c me
chanical movements and devices. 
mail coupon below fot FREE details. 1 

LeamatHome-ln Your Spare 
Prepareforahappyfutureofprosper
ity. security ••• and g et a big-pay job 
now.Fascinating;high-gradeoccu pa
tion. You can EARN WHILE YOU lEARN. 
Excellent field for part•time work at home. 

Practical Course in HOROLOGY 
sel In 

• 
SELF-INSTRUCTION COURSE 
Teaches you the practical side of radio •• 
r epair. adjustment . operat ion. a lteration. 
trouble-shooting. No previous knowledge 
necessarY. Large clear fllustrations, dia
grams, charts. etc.. e1 NTERES Tl N ~ 

. STEADY WORKI Set up a r adto 
r epair shop of ~our own-or p repare for 
booming m dustrial e lectronics. 'l'hisa se• 
f ul bow· to-do-it course bringS ~ou all 

tl,.e f undamental s . including m athe
matics, r eview questions, problems, 
answers. Strictly a p ·to• date. Low 
price. Coupon b elow will bring 

yon f alllnformationyoo want 
immediately. Mail it In today I 

B 
Your Big Opportunity I 
84-lesson course on proved. tested. up
to-date, profitable methods. Amazing 
treasure- house of the b est mail orde:r 
plans and practices. H owtostartyourmail 
order business on a small one-man scale ••• 
how to keep it growing more and mor~J)rof
ltable month after m ont h. Money-making FACTS. 
Sensational details ••• FREE. Mail coupon below I 

YOUR FUTURE I 
Mail This Coupon Today! ~ 1 

NELSON COMPANY. DEPT. 8K01, 321 S. WABASH AVE.. CHICAQ04, ILL 
Please send me-Free and withoutobllgation-illostrated Success-Catalog contai~:SF. 
information about the s ubject (or subjects ) I've checked below. No sa lesman will • 

0 Watch and Clock Re{lairing. 0 Locksmithing. 0 Refrigeratiol'!. 
0 Practical Radio SerVlcing. 0 Real Estate. 0 Auto Mecharucs. On this coupon check t he subjects t hat interest you. 1 

Our world- famous copyrighted Success-Catalog will I 
bring complete details . FRE E •• no cost, no obligation. I 0 Mail Order Business. 0 Carpentry. 0 Inventions. 

N E LS 0 N c 0 M pAN y NAME.-----------------------------------------·-- I 
... ADDRESS..----------------·-·-·-·-·-------------·--------1 

-
•32•1•S•.•W•a•ba•s•h•A•Ye ••• 'D•e•p•t.•8•K•0•1,•C•hi•c•ag•o•4-'..,.11,..1.1111L-C,ITY ·----------------------------ZONE _____ .STATE.----------------- 1 

---------------------------------~-~ 
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ONE WEEK • 1n . 
I'll show YOU how to have Crashing Muscles, 
the spring of a tiger, the build of Champions 
Arms with chaan-breakinc b iceps . forearms atrone as a 
steel vise . . fincera with a bone-<:ruahinc erip . • . lees that 
are thick with sinewy, wire-like cables . a back as strong 
and ftexible as a shaft of steel . . . a chest like a human 
d ynamo encased in a c:ace of muscle and atony ribs! Picture 
yourself with a Herculean body like this . • . with over
powering strength and stamina of a ciant armored tank! 
That's what The Bonomo Super Power-Plus Course may do 
for you in iu•t 10 minuttt• a day! That's aU it will take-
1 0 minut'" a day-to show you how to brine your body to 
its combat peak • . • Send today for the Bonomo Super 
"'Power Plua" Course, the moat oricinal system for muscular 
development ever devised. The system that's cuaranteed to 
show you how to have, quicker than you ever dreamed,. a 
Body of Steel, the c:rashinc Power, the Sprinc, the Poise 

of Thl~a~=!i~c course baa F R IJ IJ ' 
everytbinc my $25 Holl~w~dJ Jl )l e 
Course bad - the onpnal 
Binder-eesel to bold your spe
cially posed Photo-Instruction 
Charts. 39 of them, each at
moat I ft. wide by 11/ :z ft. IQDg, 
with 5 weeks of illustrated 
traininc table talka includinc 
letters that tell you bow, show 
you bow. you cet all tbia and 
more for only $1.97. Tbat~a for 
e verythinc! You want atrencth, 
stamina, a body to be proud 
of, don't you? Well here's your 
chance. Act now. Mail . the 
coupon t oday. 

amER 
THAN MY 
•2500 
COU~ES 

~nd for :rour rourse tndllY 
and rerel n - FREK or extra 
rust - a rollet·tlon or auto· 
grallhed portra i t s or five or t he 
world's strongest m en, plus five 
w~eka or Illustrated t able talks 
and u·eekly routine eh arte and 
the original binder eatel com· 
plete w!lh mount!~ acrewa. G et 
all tt"se glrta rree or ext ra 
rost • )fall roupon now! ---------· Joe lo•omo, Pers'ona PLEASE PRINT ' 

1141 lroadway. New Y.,.. 23, N. Y. 
IONOMO CULTUII INSTITU'ft, DEPT. P1510 

Please send me the complete Bonomo Super "Power-Plus" 
Course for only $1 .97 and include the 5 strooc-man photos, 
Traininc Table Talks aad BiDder Easel PRJtB. of extra cost. 
If I am not completely satimed with ....Wta I understand I 
can retum your materials aad receive full $1.97 refund AT 
ANY TIME WITHIN 10 DAYS. 
0 I enclose $1.97. You pay all posta&e. 
0 Send C.O.D . I'll pay poatman $1.97 plua postal•· 
Nam.e------------------------------------------
AddrnL------------------------------~'--------

. City..... .. ·---··-··--··-··Zone ....... ····-·-Statee-.... -... -... -... -. -· -· -~~-· -
(Canadian and Foreicn, $2.50 with order) . 
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I.N AIR CONDITIONING 
AND REFRIGERATION 
Trained men needed NOW-and to meet 
big future deman ds for Refrigeration, 

Heating, Cooling, Quick Freeze and Air Conditioning, Research. 
Sales and Service !or homes, commercial plan ts, farms, 
dairies and other installations. Are you one of many men 
who won't be satisfied to go back to your old )ob-o r want to 
own a business of your own? Then get the tram ing NOW pro-

' vided by o ur shor t practica l courses. Over 30 ,0 0 0 technicians 
and engineers now in good paying positions- or who own 
their own business- were trained at MSOE since 1903. 

Send Now For New free Book 
and state course which Interests you-Refrigeration Servicing, 
3 mos.; Refr. and A ir Cond., 6 mos.; Technician's Course, 1 year. 

MILWAUKEE SCHOOL OF ENGINEERING' 
1045 N. Broadway & E. State Mllwauk-, Wis. 

RAYE BURNSwlllteach you HOWtoCREATEORIGJNAL szss 
CARTOONS at llome that you may SELL! Courae cootatu 
2S l"aons and over 800 Illustrations. All for Oalv .. 

Send 11ame aad adilre,. for free u taile. 

RAYE BURNS SCHOOL. Dept. 8, Box 3583. CLEVELAND, OHIO 

STUDY AT HOME 
With A Chartered Educ:.tlonatlnstltutlon 

M eo wltb legal tra ining wlo blgher PO· 
lltloos. larger earnloge, and are bl!rller 
succeaaea in business and public life. OP· 
port.unltlu NOW greater than ever before. 
Complete course includes 20 college grade 
textbooks. Send tor Cataloe, Mc Kinler· 
Roosevett Incorporated, 4610· LB. 
Sllertdan Road, Clllcaco 40, Illinois. 

Learn· LANDSCAPE GARDENING 
A thorough. interesting, home study course for those who wish to 
become LANDSCAPERS, GARDENERS. DESIGNERS. etc., t or 
profit or pleasure. Write today for FREE INFORMATION to 

NATIONAL LANOSCAPE INSTITUTE 
Dept. PS·lO, 756 So. Broadwa y , Los Ance les, Cat . 

MASTER ·MACHINIST, MECHANICAL DRAFTING, 
. TOOL ENGINEERING · 

Learn by doing ln completely equippe d modern shops. Approved for 
G. I . training. Days, Even ings anC: Part Time. Men and Women. 

ALLIED SCHOOL OF MECHANIC"L TRADES 
1332 Soutll Michigan Ave nue, Clllc:.go 5, llllnola 

REFUSE TO GROW BALD 
" G1VE YOUR HAIR A CHANCE" is the amazln~r book by J . W . KING, Sc. B. 
on dandruff, baldneseJ thinning and ~rrayiog hair. Much uaaltle information.
Oh.i<> State.M edica1 JUU.rftal. Beat investment.-S cience Edvcction. Debunk a 
hair fads.- &ienti.licA meric.an. Scientific fac:t.-su,...,t c-.. 
Maqa.zitw. Without commercial blaa.- Teachift{l Biol<>gict. 
Book of ·a scientist .-Home A CTu. Enormous assistance. 
- Pictoricl Review. Practical. - Science New• /AtUir. 
Send onl)' $2.00 today for postpaid copy Of tl'lla A t&t If 
authentic Instruction, on how to save your hair. 8th 
printing. Prompt refund If not helped. 
BRADNER PUBLISHING CO. (Est. 1933) Dept.S2, Cambrld&e 42,Mass. 

o m a Crow ns. P lates , Brldc e work, e tc .. for Den· 
tlsts. practical way to learn mechanical den tla· 
try aL home ln spare time. FULL EOUlPMENT OF 
TOOLS AND MATERIALS INCLUDED \VITR COURSE. 
Low tuition. Easy terms. Write for FREE BOOK about 
this money making profession that Is not a ffect•d 
by lh e m achine a~e . 

McCARRIE S C H OO L OF' M EC H ANICA L D E NTIS T RY 
207 N. Broad St, De pt. 8 4 3 Phi lade lphia, Pa . 

fOR COUGHS fROM COLOSI 
cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor'a 
011 of Life over 80 years). At your favorite store. 

35c, 75c, $1 .50 
G. C. Taylor Co., Inc., falrpart, N. Y. 

So-Lo's 
WOOD PLASTIC 

Works like putty-hardens Into real wood. 
Takes nailing, sawin", planing. Repairs cracks 
and holes in furn iture, flooring, etc. Stays soft 
in jars. 1 / 3 lb. i_ar 25c, 1 lb. jar SOc • 

At Hardware or 10c Stores. 

Millions Save wilh So-Lo Menders 
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' e Today, choose the job you want-and prepare for it. Or if you are already 

engaged in the work you like rbest, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 
American School, founded in 1897 as an educational institution not tor proft,t, can 
help you to reach your goal · 
just as it has helped others 
during the past forty-eight 
years. Check the coupon at 
right, add your ·name and ad
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared ·bY special
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 

Dept. G746, nrexel at 58th Street. r.hicago 87 

CHECK, CLIP AND MAIL COUPON NOW 
I AMERICAN SCHOOL, Dept. G748. Drexel at 58th, Chicago 37, Ill. 

I lVWwut oblfuatwn, Please send FREE and postpaid, bulletin and details 
or the SubJects checked. 

I · 0 PLASTICS ENG'R 0 Accountlnll aod 

I 0 Refrigeration C.P.A. -
0 Architecture 0 Bookkeeping 

I and Building 0 Private Secretary 

I 
0 Practical Plumbing 0 Diesel Engineering 
0 Automotive 0 Surveying &: Topo-

l 
Englneerlntt graphical Drafting 

0 Aviation Drafting 0 Sheet Metal Pattern 
0 Aviation Drafting 
0 Bus iness Mttnment. 0 ElectrlcaiEnlUn'rlng 
0 Railway Training 0 Electronics, fndustr. 

0 DraftJnll and Design 
for Men and Women 

ORadlo . 
0 High School 
0 Air Conditioning 
0 Mechanical Eng. 
o Shof Management 
oToo Making 
0 Better Foremanship 
0 Machine Shop 

Operations 

N arne . . • • • • .. • • • • • • • . • . . • . • • . . . . . . • • • • • . . • • • . • • • • • . . Occupat'I01l . • . • . . . • 

I 
Atlilre.ss •..•• •. • • •• .••...•....•....•.•• .. •..••.... •. .. . . ... Age . ..••••• 
CCtu . ... •..•... .. ..•.•. . .••.... . ..... . State . .•.••.. .•• •••...•.•.••• ••• 

To those who think 
-LEARNING MUSIC • 

IS hard 
~ 

Just strike these notes and you're playing the beginning 
of the ''Merry Widow" Waltz 

l~J 
eJ 

' D • • • 

c.. 
• 

• • • • ' • • 
G'. A' • • . : 

• • • 

.r 
;J 
:I 
• 

Bi 
• 
' 

-
Look at the diagram. The 
first note of the music is 
"D." Following the dot
ted line to the keyboard 
you'll find "D" is the 
white key between the two 
black keys near the mid
dle of the keyboard. Now 
read below how you can 
learn to play any instru
ment · quickly and easily. 

Easy as A-B-C COST LESS than 7c a day! 
• Perhaps you think learning music is a tedious grind. It isn't 
any longer! Long hours of practicing scales and monotonous 
exercise are over. 

You have no excuse !or not getting started toward musical 
good times now! For through an easy method you can now learn 
to play right at home-without a teacher-for less than 7c a day. 

. Learn to Play by Playing 
The les.sons come to you by mail from the famous U.S. School 
of Mus1c . . . complete instructions, clear diagrams. and all the 

SUCCESS! 
Here's w ha t one of our 
thous ands of pupils write>~ : 
''I learned more from your 
course than many of my 
friends who studied under 
private teachers have for 
years. The fact that I 've 
already taken 2 courses and 
am now enrolling for a 
third s hould speak for It· 
sell." F. A. S., Indiana. 

OCTOBER, 1945 

music you need. You learn to 
play by playing real tunes by 
note. First you are told how to 
do a thing. Then a picture 
shows you how. Then you do it 
yourself and hear it. Remem
ber, don't confuse our method 
with any system claiming to 
teach music "by ear" or by 
trick methods. We teach you to 
play only from real notes! 

FREEl Print •nd Plctu,.. S.mple. Our Ulustrated Free Booklet 
and "Print and Picture" Sample fully explain this remarkable 
method. So decide which instrument you want to play and 
mail the coupon today. U. S. School of Music 810 Brunswick 
Bldg., New York 10, N. Y. · 

SUCCESSFUL 47TH YEAR 
u. s. School of Music 
810 Brunswick Bldg., New York 10, N. Y. 
Please 11end m e Free Booklet and Print and Picture Sample. I 1 

I 
would like to play Instrument ·checked below. 
Plano Saxophone Modern Elementary I 

I. Guitar Trumpet . Cornet Harmony 
Hawaiian Guitar Reed Organ Mandt>l'n I 

I 
VIolin Tenor BanJo Practical Finger 
Plano Accordion Clarinet Control 1 

I Have You I 
Name ... . ... ........................ .... Jn.st.rument? .•. • 

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

I
I Ctty. . . . . . . . . . • • • • • . • . . . . . . . • . • . • . . . State. . . . . . . . . . .. I 
---------------------· Save 2c-Stlck Coupon on Pe nny Postcard 
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TRAINED MEN WANTED NOW 
fOR BIG PAYING JOBS 

.. 

-· 

TRAIN WHERE 
THE ARMY 

TRAINED 
This n ew. fast g row
Ing Industry n eeds 
trained men for big 
paying jobs. Get In 
on t he ground floor 
by starting now wi.th 

t
- the only clvlllan t ra de 

school selected f o r 
• Anny Trammg Pro
- gram In this b ig, n ew 

industry. 

REFRIGERATION-AIR lNG 
Train at home or tn our big shops. Work wit h t ools on actual 
m achines. S imp le to master by our special training methods, 
Big opportuniti<Js now waiting. In a f ew short months you 
can be a qualified REFRIG£RATION S ERVICE ENGINEER. 
r eady to move Into a big pay ing job or be your own boss with 
your own business. 

FREE BIG J 6 PAGE lOOK 01 
VALUABLE INfORMATION 

This b ig free book tells you all about the 
opportunitie s that await. Read the fasc inating 
story o r the tremen dous growth a nd d evelop
ment of this Industry- how you can get In on 
the ground floor lf YoU ACT NOW. W~lte 
today! 

Commercial Trades Institute, ~ept. M·lO 
209 W. Jackson Blvd., Chicago 6, 111. 
200 s. 20th St., Birmingham, Ala. 
Without obligation, p lease send me the fact s . 
Le t me j udge for myself the opportunities and 
post-war s ecurity this trslnlng offers. 

0 Check· here If Interested tn Gl tTalnlng . 

• 
NAME. . . . . . . . . . . . • . . . . . . . . . . . • •.. • .... 

ADDRESS .. • .. . •. ...•..•..... . ....•. . • . 

CITY •••••••••••.•.•..• •.. STATE .•. • ..•• 

rUN • PROriTS 
SendToday'lo,. 
Old reliable school (250,000 students) will 
teach_you AT HOME to Mount BIRD!!1 ANIMAL HEADS FISH and TAN 
SKINS and FURS. Write now-at once. 

SPORTSMJ:N• Save yotll' trophies. 
. • Game Is growing 

aeareer- every Spec I-n is valuable. Keep 
them eave them-mount them. Deeorate your 
den. Fun and fascination. ITofite, too. 
TAN beayy_ and lhmt eklna and furs. Mue real 

HARNESS L"lATHER, BUCK SOLE LACE 
ETC. Beet method known, b ut easy and eimple. Don •{ 
eelltho.ehldee cheap. TMtbem for your own use. Make 

I •tber Y•ta, belt&, &'love~~, etc. TAN fOR OTHERS. 

FUR-WORK !?.!' .. men and rfwomen, Tan and 
&UIQ.e up sea e. capes. coats. 

muffe, mJtta, trimminp. Quickly, easily learned. 

E- • MONEY $40 to'sso a month, neo 
AAAA more some etudents re

J!Ort. Bill_ demand for TAXIDERMY, TANNING AND 
FUR· WORK. A real SJ)tU'e·time bWiiness--KOOd in ever7 
commun~.lf you Deed e%trs money, WRITE& 

rRBB BOOK 
48 J)ages, 100 beautiful pictures, tells ALL about 
Taldaenny, Tanning, Fl.l.r· Work. Write Toda..
tbis minute for this STRANGE, MARVELOUS 
FRE& BOOK. A postal will do. State AGL 
N. W. School ofT 3397 Elwood 
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Neb. 

TURN IDEAS INTO $$$$$$$ 
SOl\lE of the bUUiest money-maklmt merchandise and promo· 

tlonal Ktunts began beCause 110me one tboulbt of a NEW 
Idea or a new anKle. and SOLD it. Manufacturt>rs u e cn ·tng for 
new Ideas in all lines-radio. dectronics, household appliances, 
a.utomotlvt'S. entertainment; this startling new book tt>ll~ you how 
to llft and develop them.. market them; bow to protect your 
"bra.ln child" rrom theft.; how to think up sensational adwerti~
ing campa.i!I'M. headlines t hat stop readers and sell goods. 
1nwah1able to ex·aerwtee men starting their own llualnea~-<Jr ) 'OU 
can hr.ve an "idP.a bu.~iness" and ~~ell to olherll. Seno1 only 
$3 for complete book. cont ainlnll' 200 pages of workable Idea a 
for aU buMinessf!!i, dozens or photographs. 
llfoney back in li days If not satiHfled. 

Write I (): 

PIEIITICE-HAll 
Department S-1 
70 Fifth Avenue 
New York ll 

11How lo Make Money 
Wilh Si1nple Cal"loons'' 

A book everyone w ho likes to drow should have. It is free; 
no obligations. Simply address 

CARTOONISTS' EXCHANGE 
D ept. 14410 D Pleasant Hill, O hio 

Licensed Concrete Specialists wanted. No experience 
needed. Make Cploralued concrete pottery wttbout molds. 
New. lost cost, patented method. Cemetery products , 
noveltlea, tiles, ftoors, etc. Basement leaksealtnc. Other 
bl&' p~ projects. Booklet, detalla free. Men onlY. 

NATIONAL POTTERIES COMPANY 
842 w .. t Lincoln, Fergus F Mln11esota 

BECO 

Executive Ac;countants and C. P.A.'s earn $2,000 to $10!000 a year. 
Tbo-da of firmJI need them. A boat 20,000 Certified Pub ic A ccount-
8111:8 In tbe U . S. We t.rain yon thoroly at home in spare t hne for 
C . P . A. e:mmlnstlons or executive accounting positlone. Prevloas &Jt
~>erlence unnecessary. Personal training under supe rvision of staff ot 
C . P. A. 'a , inclading m embers of the American lnstitut.e ol A<wOunt
anta . Write for free book," Accountancy , the Profeasion That Pays." 
LASALLE Extension University. 411 So. Dearborn St. 
A Con'e111ondence Institution Dept. 1083-H C:l*aao 5, ••· 

STlmY A.T HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 36 years expert Instruction 
- over 108 .000 student• enrolled. LL.B. Degree 
swarded. A.ll texts run:it•bed. Easy pa:rmenta. Se~atl 
forf'REEBOOK-''Lawand Exec:uUve Guidance'' 

AMER1,_, .. ,. 
De pt, 58-S . 

SCHOOL OF 
Ave. Chlca 

* * 
Rl'al l'>a,:ralns on hundreds o f hard-to-get ~dlo and 
Electronic pan.s are listed tn our latest FREE bulll'tln. 
Thout~ands of satisfied, steady customers on our lists. 
Send for your FREE money-saving bulletin t odiiY . 

NATIONAL ELECTRONIC SUPPLY 
Chicago 2, 111. 

POPULAR SCIENCE 

, -
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~\\ \ 1/ j TEARN Spanish for better business 
....... · ' J..t or social position . R ead foreign 

.-1\"':;:,t-,. "" ' books - r ea lly enjoy travel. COR· 
TINA Method "famous /or over 60 
years " teaches you to speak like a 

~""' native . Learn quickly, easily at h ome 
"by listening" to Cortinapho n-e r ec· 
ords, Thousands have, why not you? 

You take no r i sk under our Five Day Approval o ffer. 
FRENCH, GERMAN, ITALIAN a lso t~:J,ught by this a masing 
method. Write today for f ree book- "The Cortina Short. 
Cut." State language i nterested in. 

CORTINA ACADEMY-Established in 1882 
Dept.1210 105 Wes t 40th .S t., New York 18, N.Y. 

ELECTRICAL ·TRAINING 
8 months intensive residence course in fundamentals of in
dust rial electr ical engineering, including radio, electronics. 
Prepares for · technicia.n, engineering aides. Approved for vet
era n t raining. Classes begin Fe b. 25, July 8. Catalog. 

BLISS ELECTRICAL SCHOOL 
110 Takoma Ave., Wash. 12, D. C. 

Nationwide opportunities, sound future 
.R~ career waiting for trained photographers. 

-~~ii~~ N. Y.I . graduates winning success from 
.... coast to coast. Start now. Resident or home 

study. Write today . for FREE catalog. 

YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5, 10 West 33 St., New York 1, N. Y. 

Build Your Own RAILROAD SYSTEM 
Begin a fascina t ing h obby building freight cars from kits 
containing metal fittings, colorful sides, t rucks with insulated 
brass wheels, e t c . LEHIGH HO gauge box cars, reefers, $2.00; 
cement hopper, $2.75; caboose , $2.50 each. 20c postage. 

LYRIC HOBBYCRAFT SHOP 
27 N. Sixth St. Allentown, Pa. 

Success in Musicl 

tHE ONl.Y ttotAE stUD"f 
. . . tAUSIC cot&SERVAtOR"f OffERitlG 

. ALL coURSES LEADitlG tO 
DEGREE, aACH£LOil Of tAUSIC 

Personalized Instruc-
tion for Professionals, Advanced 

Students and Beginners by EmineQt Music Teachers. 
Check courses which interest you and mail coupon for 
catalog and illustrated lessons. ----------------------------· 

UNIVERSITY EXTENSION co-NSERVATORY 
765 Oakwood Blvd . , Suite U260, Chicago 15, Ill, 

0 Piano 0 Vio lin 0 Cornet 0 Trumpet 0 Saxophone 0 Clarinet 
0 Gui tar 0 Ma ndolin 0 V o i ce 0 Ear Train_in g and S ight S i n g ing 
0 Choral Condu cting 0 Public Schoo l M usic 0 History of M usic 
0 Harmony 0 Advanced Composi t i on 0 A r r ang ing 

. 
Name. • • • • • • . • • • . • . • • . • • • • • • • • • • • • • • • • • • • • • •• ••• · ••• . . 

Str eet ...••..•••..•• • .••..••.••••......•••... . ..... .. 

City & State •.••. • ••. •• •• • .• • • •• .• • . • •.•... •. . . • • •.•.•.. 

Music expe.rlence. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A.ge .•.... 

OOTOBE R, 1945 

. . . • . • ..: · .• r... • ' .. : ... . J""".i 
.... ..~. - ~ ~-Jk ........ . ._ - ---

, 

Buy as little as $1500. of this solid protection 
-or more-at proportionately low rates. But 
buy your Postal Policy now! 
Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal
ing are passed on to policy holders. Current 
dividends 9112o/o· Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 

POSTAL LIFE OF NEW YORK 
operates under the rigid New York State Insurance 
Laws and has paid out over 

$55,000,000.00 
to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified "4" 
Policy at your age and other details. Life Insurance 
is v ital ! 

CLIP AND MAIL COUPON TODAY . 

• ••••••••••••••••• I POSTAL LIFE INSURANCE COMPANY I 
1 511 Fifth Ave., Dept. M-501 1 
I 

New York 17, N. Y. I 
Mail me without obligation complete informa-

l tion about your low-cost Modified "4" Policy 1 
I at my age. 1 

N arne ... ... ..... ... ... .... .......................... .... ... ....... ....... . 

I Date of Birth...... ........ .... .... .. ............................ . I 
I Occupation.................................... ... .................... I 
I Address..... .... .... ............................................. ....... I 
I (Street and No., Zone, City and State) I 
• ••••••••••••••••• 
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Have you ever been startled by seeing a suc
cessful article on the market,· and exclaimed 
-"Why, I invented THAT 5 years ago-1 
didn't think it valuable enough to Patent!" 

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

Write NOW for Information and Record 
of Invention form· FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co
lumbian Bldg., Washin'gton, D. C. 

r·····-------------------------~ 
I PERSONALIZED SERVICE - REGISTERED PATENT ATTORNEYS : 

: RANDOLPH & BEAVERS : 
I 805-L Columbian Blda., Washlnaton, D. C. I 
I P lease send me full particu lars on Patents, fees. etc. , and I 
1 "RECORD of ' INVENTION" form-FREE. I 
I I 
I Name .. .• .••..•. .•..•.••••• ~ • • . . • . . • . . . . • • • • • • • • • • • • 1 
I I I Street .•.••.. •..• ..••.•..•. . ••............. • . · · · . · · · · I 

I CIW •••••••• •• ••• , • ••• •• ••• ••• •••• •• •• State .• • •• ••• •.. I 

~------------------------------~ 
New Thrills for Model 

Railroaders! 
Hundreds of new ideas that 

will save you money and make 
model railroading more fun 
than ever! Shows how to lay 
your own track, how to make 
automatic signal systems, cul
verts, roundhouses, tunnels, 

switches and other modern railroad equipment. 
It's easy to follow the clear, simple instruc

tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there's complete instruc
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 

SEND NO MONEY NOW 

Just write for your copy of MODEL RAILJ 
WAYS today, and pay the postman only $2.00 
plus a few cents postage on delivery. If you pre
fer to remit now we pay postage. Money back if 
not satisfied. Address 

POPULAR SCIENCE MONTHLY -Dept. 33 

353 Fourth Avenue • New York, N.Y. 
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Learn 9_uickly to repair all radio sets. New, 
revoluttonary different simplified methoa 
permits you to do radio servicing almost hnmedl
ately. No previous radio k nowledge r equired. 
Introductory training Inclu ded. Find any fault 
quickly. Use a screw driver. pliers. and a piece 
of wir e - no testers needed . Simple, point-to· 
point p icture suggestions tell you where to 
look for faults and how to make the repair. 
Plan U . S. Copyrighted. Covers every radio 
set - new and old. You may try the plan 
Cor 10 days w ithout any risk. 

Easy to Satisfaction Guaranteed 
Apply Read the Introductory Job sheets, 

follow the step-by-step picture 
Prlt:eonly $1.60 postpaid. blueprints and fix any rad.lo in 

form, 8'12xll minutes Instead of hours. The 
Data on 846 complete simplified training Is 

bluepl'lnts. yours for only SI.60, postpaid. Rush 
order today-use plan this week. 
SUPREME PUBUCATIONS 

RAFTER LENGTHS. A new vest packet book for the carpente.r, esti
mator. Gives lengths, Side euts, P lumb cuts, Deductions. For all your 
ratters to fit any building from one inch wide to forty f eet wide. 
Gives the numbers to cut on the square. Also gives degrees for same 
cuts for Radial Saws. All standard pitches from Ill! to % are given. 
Just open book to pitch page and there ln plain print are your 
lengths, side cuts, etc. Any one who knows what a Jack rafter Is 
can frame a root correctly lf he bas this great book. Price one 
dollar, prepaid. W e are the original teachers of the square In five 
easy lessons by mall wr ite for particulars. . 

BUILDERS' TOPICS 
3rd Floor Med. Arts Bldg. Seattle 1, Wash. 

u YOU CAN ADVANCE IN 
--------· 0 

Plaet ica can be the next creat industry •• • expandinc u 
ewiftly and largely ae t h e automotive, radio and aviation 
b usinesses. Already, it is an imPOrtan~ industry and a crow
inc one. W ith I. C. S. trainin&, you can take advantace of 
the many OPPOr tunities in Pl.astica today. At the sa.me t ime. 
you prepare for the vast POSSibilities of tomorrow. Write for 
the free booklet oontainin& full information! Do it riaht now I 
lateraatioiUII Corresponde~ce Scbeels, Box 7638-L, Scrant11 8, Pl. 

So-Lo's "No Heat" 
LIQUID SOLDER 

Top quality. Waterproof. Mends fau- ~ n 
cets, drains, radiators, lamps, radios- o...;., U 
hundreds of uses! Lorge tube tOe. 
Many other So-Lo Menders. Ask for 
them. At Hardware or 1 Oc Stores. 

Millions Save wilh So-Lo Menrlers 

, as never 
re design for 

makln~t $100 to 
avallafiie. Good pay 
wa.nted today for full 

OHIO INSTITUTE OF 

* 
This stands for 
Honorable Service 
to our Country 

* 

Greenville, 

POPULAR 801ENOE 



. 

Get In 
the 
Swim 
NOW 

.. 
I 
I 
I' 

Make BIG MONEY 
In Coming REAL EST ATE 

BOOM! 
PREPARE NOW for a big pay, 
permanent job or your own 
6-Profit business in the predicted 
post-war real estate boom! Sal
aries up to $2,500.00 to $10,-
000.00 a year in property man
agement, brokerage, appraisal, 
loans, insurance, building. Dig
nified, pleasant work. M any 
make fortunes in real estate. 

JOB SEEKERS! 
REALTORS! 
OWNERS! 

BUILDERS! 
INVESTORS! 

Thousands of trained men, women required 
yearly by real estate firms, insurance compa
nies, banks, Federal agencies, etc. Coming 
real estate boom means even bigger demand 
for workers, greater earnings, larger profits. 
Rush t>ost-card or coupon for FREE 32-Page 
QUIZ BOOK and full details on Modem Real 

Estate Practice first and only com
plete, popular-priced home training 
and refere nce library in this entire 
field, Hurr:rl 

RUSH COUPON OR POST-CARD FOR 

32-Page FREE BOOK! 
· LANE NC. 

100 E. Ohio St., Chicago 11, Ill. 
Send me FREE, and WITHOUT 
OBLIGATION, your QUIZ BOOK 

I and complete detalls on Real Estate 
Practice. 

I Name •••• • • •••••• •••••••••••• • •• • • ••••• • •• • • • • ••••• 
I Ho.me Address • • • • ••••••••• •• • • •••••••••• • • ••• •••• ••• , _____ _ 

TEN .. HOW-TO-DO-IT" BOOKS 
Get a solid foundation In radio by means of these 
lOc timely text books. Each clearly written, 
profusely lllustrated, contains over 15,000 
words. You ' ll be amazed at the wealth of In· 
formation packed Into these handy books. Ex
cellent for reference-Ideal for technical li
brary. Your money back If not satisfied. 

10¢ h 5 for SOc eac 10P~0:P1~o00 
We canaot flll 'enlers lor less than 5)ooks ~ 

No. 4-AII About Aerials 
No. 1-How To Make Four Doerle No. 5-Beclnners• Radio Dictionary 

Short Wave Sets No, 6-How To Have Fun With Radio 
No. 2-How to Make The Most No.7-HowToReadRadlo Diacrams 

Popular All-Wave l and 2 No. 8-Radlo for Beginners 
Tube Receivers No. 9-Simple Electrical Experl· 

No. 3-Aiternatlng Current for ments 
Beclnners No. tO-Te levision 

Remit bycheckormoney order- register letter If you <Jendcashor stamps. 
RADIO PUBLICATIO 27C West B'w New York (7) 

Plastics is a great new industry and the time to 
get started in it is now. Opportunities are un
limited. In your spare time, at home, you can 
prepare to enter this important field. A new , 
practical training plan is now ready to help you 

I realize your ambitions and win success. Send name and 
address today for FREE information. 

r--------------------~ 
I AMERI CAN SCHOOL, Dept. P746 I 

Drexel Ave .. at 58th St .• Chicago 37. Ill. 1 
II Name ..................................................................................................... ,............. .. I 
1 Street.............................................................................................................. I 
I CltJ'' State: .. ••••••••ooouooouooooooooooooooouoooooooooooooooooooouooooooooouoooooo••• • u•••••••u•••• •••• I 
~--------------------~ 

OCTOBER) 1945 

• .. . ~ : . .:.... ·- -_ .. ~ ... . ~ •__,:,.._ • -- .. 

ELECTRICIANS! RADIO MEN! 

• 

H E RE 'S one of the greatest · 
"ge t acqua inted " of fe r s ever 
m ade. This new book of 150 se lected 

4 

E lectr ica l Shop P r ints and Wiring Dia
grams is YOURS - absolu tely FREE. 

This book is ' chuckfull' of valuable charts, 
d iagrams, wiring methods a nd instructions 
f or reading and using wirin g shop pr ints. 
A ll the shop prints are f ull size sY2· X n• 
with full explanatory inf ormation. Here's 
all you have to do to get this free book: 

15 Diagram Book Free 
FOR MERELY EXAMINING 
COYNF'S NEW 7 Volume Se 

persoDBilY ~~UBr
n nteo that at the 
end ot 1 year from 
thedateyoureceive 
th ese books that 
they mu st ha,·e 
earnod6times their 
cost or you may r e
turn them and 1' 11 
refund every cent 

you !)Qld. 

To get your FREE copy of this Shop Print Book, all you have to do Is 
to let me send you my COII!J?.lete new 7 volume set of electrical books
COYNE APPLIED PRACTICAL ELECTRICITY for 7 days' FREE 
examination. He.re's a set of books written for the "beginner" or "old
timer" in electrical work who is anxious to get ahead. 

This 7 volume set contains thousands of • show bow" methods and 
photos-the latest information in "easy-to-understand language." 
Electricity from "A" to "Z" presented in new. practical, modem 
methods of explanation. A leader in electricity tOday must "know his 
stuff." To succeed from now on you muatknow many branches. 

SEND No MONEY Youhavetoseethisnew7volume 
set to really appreciate how much 

it can mean to you and your future. I'll send:,v:ou the complete 
set of 7 volumes (fictured below) at my risk, postpaid for 7 days' FREE 
Examination. 1'1 also send you the New Coyne Book of160 Sh()P. Prints 
and Motor Diagrams !lS my FREE gift to.}'ou TO KEEP REGARDLESS 
OF WHETHER OR NOT YOU DECIDE TO KEEP THE 7 VOLUME 
SET COYNE PRACTICAL APPLIED ELECTRICITY. 

Coupon is Not an Order 
Just a Request to See the Books FREE 
Y OU ARE NOT BUYING THE 7 VOLUME SE'l' 
WHEN YOU SEND t'HlS COUPON. You are 
m erely asking to see t he oookr free for 7 days. 
The coupon only becomes an order if you dec1de 
t.o keep the 7 volum e set aft<' r 7- Day Free Exam• 

...,..~1 ination. OFFER I S LIMITED-"Don't delay I 
Fill in and Mail F.REE BOOI< Coupon Now) 

J H. C. lewis, Pres •• COYNE ELECTRICAL SCHOOL. Dept. 75·R8 
I 500 s. PAUUNA ST •• CHICAGO 12, JLUNOIS 

Send me the NEW 7 Volume COYNE APPLIED PRAC'l'ICAL I ELECTRICI'rY. Also send the Bound Volume of 150 Sbvp Prints 

I and Diagrams which I am to keep FREE wbethe~: l k eep the 
7 Book Set o r not. I'll either return the 7 !;look Set in 7 days and 1 owe you nothing or pay $3 within 7 days and $3.00 a month unt il $21 

I 
is paid.z or I'll send the cash price of $19.76. Yoo sl!;o inclurle FREE 
one fwl year of Consultation service and t echnical bulletins. 

I 
I NAl\o:lE,---·---------- - - ·---------------Age. ______ _ 
~ I I ADDRESS.-----·-----------------------·-------------- I 
1 TOWN ___________________ ..Zone __ _sTATE--- ---------· I 
0 Check here if rou want to ~pay postman cash price of $19.75 I I (you s a·ve $1.25 delivered. Same 7 day examination privilege J 
L-----~~~y-~kG~an~~-----d 

43 

• 

., __.,_ Copyngh ~ ma!~i~l 



·~· ·:. 
•• 

-· 

• 

• 

Open for yourself new 
world opportunities with 
another language by 

LINGUA ONE 
• 

The post-war world will belong 
to the two-language man and woman. 
They will be able to take advantage 
of opportunities wherever the pros· 
pecu are brightest, the pay highest. 
the work more interesting. 

LINQUAPHONE 
Conversational METHOD 

prepares you, i• your ow• hom•, to SPEAK 
any one of 29 world-languages: 
SPANISH POLISH GERMAN 
PORTUGUESE RUSSIAN IT ALlAN 
NORWEGIAN FRENCH SWEDISH 

and 20 otller languages 
You learn through natural, everyday conver· 
sation. First you LISTEN to the dear voices of 
native teachers . •• they speak to you as often 
as you wish . .. You REPEAT what they say .. . 
ask and answer questions, and before you are 
actually aware, you are conversing. 

Endorsed by leading educators; used in thou• 
sands of schools and colleges, and by Army, 
Navy, Flying, Signal and other Services. 
" U,.,guafJho•e is unique • • . it bas no equal." 
SEND FOR FREE BOOK. Save time, work and 
money-become a two-language man. 
LINQUAPHONE INSTITUTE 
1tiN"GuA'PliomiNs"TiTUTi _____ l 
I s s ARCA Bldg., New York 20, N . Y. I 
I W ithout cost or obligation please send I 
I me the Linguaphone Book. I I Name ........................... ............................. I 
I Atldress ............. ......................... ···········••• I 
I City ....................... Z on e .•.... Slll.le. .•.•.•••••• I 
1 Wngu11ge interested ..... .... . ....••...•............•.• 1 ------------------- '"'-

- ' 

. . 
THIS GREAT BOOK 

Every farmer, every 
l over o! horseflesh 

sbould have a copy ot it. Thts amo.z
lng book tells bow to know horses
how to break them-how to train 
them-bow to make money as a 
master horseman. W rite t or il todav 
- F REE, together wi t h my special 
ouer ot a course in Animal Breeding. 
n you are interested In Galttng and 
Riding the saddle horse check 

here 0 Do it toda1,1-1WW. Y ou'll neoer regret fl. 

BEEBY SCHOOL OF BORSEMANSBIP 
Deut. 5810-D Pleasant HiU. Obio 

• 

BIG DEr.1AND in Auto Body and Fender work. 
Start training n ow spare time at home for good 
pay work now anci postwar. P ractical s hop 
experience included. U.E. I. Training covers 
metal work, welding, painting, etc. Place
m ent service-or we will show you how to start 
own shop. Behind U. E . I. TRAI N I NG is a 
large nat ional organization f ounded 1927. 
Write today for Free Facts-No obligation 

~~T:icsRtr-a • UTILITIES ENGINEERING INSTITUTE 
1314 BELDEN AVENUE, DEPT. 31151, CHICAGO 14. ILUNOIS 

WANT a permanent bust
n ess profession of :vour 
own? Then become a foot : 
eorrectionlst . Earnings of 
men and women tn th is 
greatly needed. profession 

run as high as $50.-$100. weekly after a few weeks home training 
-not medical or chiropody-easy terms, no furth er capital 
needed. no goods to bUY. 50th year. Write for free booklet. 
Steplae••• S,.at_ of F .. t CorndiH. 12 Back Bay, Bolte•. Maa. 

BURNED OUT or BROKEN ELECTRIC 
HEATING ELEMENTS REPAIRED 
WITH NEW AMAZING NICHROCITE 
Simply overlap ends, apply Nlchroclte 
Paste and turn on current. Used by 
large utili ty companies . Tr ial order. 
$1.00: 4 OZ. • $2.50; 1 POUnd, $8.00. 
Ar•strnc Mfl. Cl., Bl •• l·B,IIIIIIIIIIIIS,IIlll. 

SAI'ETY 
ENGINEERING filro Prop- Any Clllltl Ct111 1/y It 

America's New Ex- Is Your Opportunity For Post War Security 
't' All M tal T Learn this well pa id profession at home and be pre-

CI 1ng e Oy pared to fill an important key position in industry. 
Reta ils 59c ea. Send $1.00 for 2 samples with 2 blades F ree consultation service t o graduates. P ractical train-
each. P ostpa id. ing. J..at est methods. Write for full information giving 

age and present occupation. 
HERMAN M. KRUSE & ASSOCIATES NATIONAL SAFETY AND PERSONNEL TRAINING 

301 FOREST AVENUE • ST. LOUIS 19 MO. 136 Shreveport, La. 
======~~~~~~=== 
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N EON 
TESTER 

Mallory, Sprague, Aerovoxl Lj st Value, $14.751 FREE 
Fresh. guaranteed stock. a oo-vott condens- Our price only L..---.-= :-A 
ers . . 0 0 1, .00 2 , .00 5, .01 , .0 2, .05, .1 • . 25 ' 
MFD. You also Eret a FREE Neon Tester with each Kit. Make a $750 
tremendous saVIng on this Olson Bargain! Clip this ad. write 
your · name & address in margin . If you send remittan ce with 
order, we pay postage. (Send for our Free Catalogs!) 

OLSON RADIO WAREHOUSE, 73-K Mill St., Akron 8, Ohio 

POPULAR SOIENOE 
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FREE INFORMATION ON THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 

Regardless of your age, sex, previous experience, a nd whether you a.re an ex-serv
iceman or not, we will send you astonishing free facts about the unlimited possi
bilities-in your own business-with amazing LIQUI D MARBLE and our other 
marvelous new products. To secure this information, absolutely free, fill in coupon 
below or send a letter or post card. No salesman will call on you now or ever. 
Write T ODAY! Offer limited . 

LiqUID MARBLE. Make beautiful artificial Marble FREEl EXTRAI If you write us 
Slabs. Pour from liquid state. Glazed or unglazed. • • promptly we will 

0 This marble may be mottled, veined, multi-colored or include f r ee information about our other big money
left in original snow-white state. The color is actually making businesses. These include Compo-Tile Roof-
a part of the marble! Does not fade or wear away. · d · 
LIQUID MARBLE is unsurpassed on kitchen or bath- m g an Caen Stone , Plastic Wood, Artificial Marble 
room walls. Easy to make and install. and Granite, Stone and Metal Solder, Plastic Tile 
PLASTIC FLOORING. May be made in any color or C ement, Papier Mache, and many others. 
combhiation of colors. Gives a lifetime of wear. Dust
proof. Soundproof. Verminproof. Resilient to the 
tread. Lay out solid from wall to wall or in pattern 
design of various shaped blocks. 
FLEXIBLE MOLDS. For plaster casting. Make your 
own molds for few cents each. $1.00 in raw materials 
will make up to $25.00 worth of finished goods. We 
furnish names of buyers. 

Gre atest Opportunities NOW! 

I COMPO-TEX 
Box 788-GG, St. Louis, Mo. 
Please send me ft·ee details of you•· BIC THRE·E Money-Making 
Proposition:; Including LIQUID MARBI.E. Also Include Informa
tion ahout the :ulditlonal new business poss ib ilities given 
directly al>o,·c. 

Na.mc •..•••• •••• • ••••••••••••••••••••••••••••••••••. 

Street .... ..... ....................•............ . .... 

With reconversion going ahead, NOW is the time 
to line up your own money-making business. We 

offer you our BIG THREE money-making opportun
ities together wit h other equally profitable busmesses. 
(See paragraph at right.) Get the FREE facts TODA Yl 

COMPO-TEX. Box 786-GG St. Louis, Mo. 

I 
I 
I 
I 
I 
I 
I City .••• • •• 0 •• 0 ••••••••••• •••• • 0 ••• 0 •• • State .••••• 0 0 • I 
-------~--------------~ 

NOW ... You Can Raise Chickens 
in Your Basement, Garage or Spare Room 

-Large 
a nd Roomy 
•• • Dependable 

No Extras 
t o Buy 

A Complet e Outfit 
BROODER ONLY $12.95 

;. The easy, modern way to s tart raising chickens. This new, efficient 
-. a ll •~eel BROODER comes to you set up, ready to use. Just attach i: feeders and plug it in-automatic heat keeps chicks comfortable. 

Sanitary wire mesh floor, removable dropping pan. Feed and water 
troughs at each end. Large size--36' long, 24' wide, 12' high
capacity, 100 baby chicks. Dependable CHROMALOX heating 
element (or oil heat if specified). Adj!}stable heat control, pilot light 
and thermometer also furnished. H eavily galvanized, rust-proof. 

Brooder Can Be Used 3 Ways 
1. On T able-Ideal for brooding chicks for your own meat and 

eggs, in your basement or spare room. 
2. O n F loor-For garage, s hed or brooder house. Removing floor 

a nd feeders makes a regular floor-type brooder for 200 baby chicks. 
3 . As a Battery-Up to 4 decks high. Add a brooder at a time for 

profitable broiler business. 4-deck steel rack given without cost 
with. order for 4 brooders. Free plans for R a lsinll C h ick s fo r P ro flt. 

OCTOBER, 194S 

' 

• 

. . . . . . . .,· . '. . . . ~ ' 

You S(Jve 
lt,.SO 

Your chotce of breeds Famous Campbell s trains, ...._ _____ _ 
noted for quality and f ast growth 

SPECIAL OFFER C 
BKOODt.R and 50 AAAA IMPERIAL 
CHICKS and 10 SPECIAL MATING 

COCKERELS All lor only $19.95 

YDu $(Jve 
15·'(} 

Ou r h1gh est quality Your c h.oice of Wh Leghor n , W h . Roc/c. 
Bar.red Rock, New Hampa . • Bl'k Gian ts, Bull OrJ»., Austra-Wh 
ORDER NOW-select one of offers above. Chicks shipped prepaid 
after you receive Brooder, or whenever desi red. C.O.D.-no money 
down. (Or, if full payment ·sent with order, Brooder also shipped 
prepaid .) Satisfact ion guaranteed. 

CAMPBELL'S POULTRY FARMS 

. .. . . . .. ,• • • .· 

D ept. 29 
.Roch elle , Illino ia 
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Gl 
BELTS 

Of heavy 
canvas 

webbing. 

* * * * * SENSATIONAL V LUES 
FOR QUICK LIQUIDATION 

BANDOLEERS MESS 
KITS 

Regulation 
Army Mess 
Kits. Ideal 
for campers. 
boy scouts, 

Regular U. S. Gov't issue 
canteens. Plastic screw 
top cap chained to body 
Slightly used. 
All7-METAL BODY 69 
Each. . . . . . . . . . . • C 

Adj ustable In size. Snap-on buckle. 
Eyt.>lets all around. Used, but 1n1ar. 

Army Bando
le~.>rs of heavy 
khaki. Used by 
hunt~.>rs, boy 
scouts. etc. 
Slightly used 

but guaranteed serviceable. 
A129-11 49c 
POCKET, EA. 

etc. Slightly used but 
guaranteed perfect. Two 
pieces. F o ld-

~!:::~~~~~~~~?: 69c 
antee<l. 98 
A-131 - Each. . • . • . • . C 

I 

U.S. Gov't BOLO KNIFE 

Ing handle. 69C 
A-116 Each . •• 

BIG SHIPS BELLS 

A119-Canteen covers , Each • ... 35c 
A120-Canteen cups, Each ...... 25c 

BliTZ CAN 

Extra ht.>avy. For farm. home 
or jungle use. Blade of gov't. 
formula cutlery steel. \Valnut 
riveted handle . 3112 Inch hilt. 
10112 inch b lade. You'll find 
hundreds of us es for a Bolo 
knife. Blade will take and hold 
a keen cuttln~r edge, \\' eight 
2 lbs. 

PUP TENTS 

Purchased from U. S. 
Maritime Comm. Meaaurea 
10 l.nches high, 9~ Inch 
flare. Big 6 Inch clapper. 
Weight 15 lbs. Fine for 
farms, clubs, estates, etc. 
All new $9 85 

Standard gov't. blitz 
eana. Used and scuffed 
but guaranteed leak 
proof. Measures 181/? x 
18'h x 6lh Inches. We-ld
ed aeama. Screw cap. 
Capac:lty 5 gal. A 
splendid bargain. 

t;.~U oNLY .. 89c Regulation Army Pup Tents 
of durable . brown canvas. 
Used. but In good condi
tion. Fine for campers , 
outdoorsmen , boy scouts , 
etc .. Grand Xmas gift for 

A-541, ONLY • 

HEAD NETS 
Real protection from in
sects, etc. Fits over hat. 
Draw string l.n neck. Cel
luloid window. For camp. 
era.: fishermen, etc. 

CAY ALRY SPURS 
Genuine wishbone 
type cavalry spurs. 
Nickeled brass. 
A102, Pair . .. , 98c: A·112 with $495 

Army Sheath ... 
children. $4 95 
A-1 Tent only • 

A103 Spur straps 
per set of SOC 
four ... .. 

A·212 Leather $150 
Sheath, extra ... 

A-101 Ropes , wooden poles 
and stakes for A-~o9, 89c 

ONLY ........ .. above. P er set .... $1.00 

CATHODE RAY TUBE 
Purchased from U. S. 

,........, " Gov't. for experiment-
ers In electronics , ra
dar , etc. Slightly u sed 

f or test work . Guaranteed perfect. Tubes are 
standard No. 5BPI or 5BP4 with 5 Inch screen. 
Each tube t ested before shipment. Specify number 
when ordering. Tube list on $12 00 
r equest. Each. exp. collect ... , • 

RUBBER CUP WITH LID 
Measures 33/4 x 31/2 Inches-of 
genuine live rubber. Snug fitting 
lid. Makes fine tobacco humidor. 
etc . All guaranteed so 
perfect. A·503 Eacb. C 

. AMMUNITION BOX 
Fine for storing valuables , carry
ing lunches, etc. Of heavy gauge 
7Jf.lxllx4 Inches. Fireproof. Hinged 
Ud with folding handle. Olive 
drab finish. Used . but perfect. A 
splendid \'alue. 85 
A-525 Each . . . . . . C 

BICYCLE DUFFLE BAG 
Heavy canvas pouch. Attach to bi
cycle for lunches, shopping, books, 
t>tc. Has three 11 x 12 Inch pockets. 
Used, and slightly soiled, but in cood 
usable condition. Haa over-size flap 
with two strap fasteners. 98c 
A113 Each ..... . ..... .. 

COMB. AIR PILLOW-LIFE BELT 
; ~ 

Every out<loorsman. 
hiker, camper, boy 
scout, etc., should 
have one. Made or al.r 
tight. waterproofed. 
rubberized kbakl 10 
x 40 Inches when de
fl ated . Swimmers , 

boatsmen. etc . , use them as ll!e-belt or 
beach raft. Quickly Inflated or deflated. 
Folds compactly for storage. Used. but 
guaranteed perfect. 98 
A-127 Each. . . . . . . . . . . • . . . . C 

RADIO 
HEAD

PHONES 
E.'<tremely sensitive with 4000 
ohms resistance. Brand new and 
fully guaranteed. \\' lth moisture
proof cord and phone plug, A 
splendid· value for the radio 
serviceman and 
experimenter. $295 
A106-PAIR ....•• 

PLASTICS 
LUCITE AND PLEXIGLAS$ 

In sheet form. Good workable sizes. 
Tran~parent. F or costume4 ewelry, 
etc. Easy to work and $ 7 eo 
palish. A2110-5 LB. • Q 
A.SST. . ••.•••••... 

CATALAN--ASST. COLORS 
Extruded shapes, rounds, half 
rounds, etc. Easy to machine. Fur
nished in assorted colors. shapes 

~\~~~~If_: ......... $4.7 6 

7 LB. RADIO PARTS ASSORTMENT 
A "gold mine" for 
the radio service
man. Hundreds of 
valuable radio parts, 
including rivets, 
soldering lugs, sock
ets, coils, resistors, 
trimminJ;r condens-
ers, etc. J 

. A130R-7 LBS. ~ 

$1-.79 :, 

27 LENSES, ALL NEW, PERFECT 
For experimental work ln op
tics . Consists of 27 precision 
ground and polished prisms ~ 
and lens elements In as- · 
sorted diameters and f ocal ~ 
lengths. Big variety, p os i
tives, negatives, etc. Actual 
value over $100.00. 7 95 
A519-27 PIECES ........ .. .... $ • 

50 LENSES, SEMI-FINISHED 
Lenses similar to above but not polished . All are 
blanked and formed ready for polishlng. Negatives. 
positives. and prisms In Crown and Flint glass. 
Worth many times this low price. $1 95 
A520-~0 LENSES, ONLY......... • 

OFFICERS 
WATCH 

COMPASS 

• 
AVIATORS 
GOGGLES 

Made of finest 
top grain leath
e.r. Rivet rein
forced aeama. 
Bottomandelde 
gus seta. Each 
canvas lined 
bag meaaurea 
12xl8 Inches. 
Fine !or mo

toreycUJrts. "Maybe separated to 
make two duffte bags. , Us~ bot 
Perfect. $ ~5 

Brand new 
gov 't sur
plus. Army
Navy model. 

Slncle Jewel mounted 
needle. Silver colored 
dial. A splendid value. 

U. S. A\•lat.or 
goggles. Over
size design 
with sponge 
robber shoc:k 
llnlng. Curved 

lense1, elaatlc head band. Fl.ne for In· 
dustrlal uae, motorcyclists, etc. 
Hinged noae arcb . S llghtly used. 
cuaranteed perfect. $5 95 

A-151 Each. • • • • ~~~:.~ ... $3.35 ~-149 Pair . . . . . • . • 

ORDER DIRECT FROM THIS AD SHIPS LANTERN IKE" BUTTON 
M.lcrophone button for experi
ments In electronics and 
other electrical apparatus. 
Used In telephone, amplifier 
and detectlphone circuits. 
Measures 21h Inches. Brand 
new. 
A-512 Each .... c ~J --~-

Values galore! Hundreds of hard-to-find items for home, ahon 
and outdoora. Make remittances by m .oney-order, bank draft 
or personal checJ. Send 21>o/o deposit on C.O.D. orders. No 
C.O.D. 'a on orders for less than $5.00. Include sufficient 
postage on parcel-past orders-any overage will be promptly 
refunded. All quotations F.O.B. Chicago. Used Items and 
material s are guaranteed serviceable and as described. Your 
money back if not more than satisfied • 

Purchased from the Navy. 
Stands 221h Inches hl&'h, 9!11< 
Inches wide. Of heavy sheet 
metal. Windproof ven.tlla
tlon. Mounts on any wall. 
Burna oil-may be wired for 
electricity. All new. 

~~~-~---$12-50 
Purchased from U.S. Gov't. For 
cameras up to 5x7 inch. Extends 
to 89 lilches1 folds to 28 Inches. 
'Has 5112 inen braaahead and ex
tended threading screw. Extra 
sturdy design. AdJustable. 
Brand new. $4 95 
A•l50 Each... . • 

46 

. 
BIG ILLUSTRATED CATALOG FREE 

' 
Dept.P$10 

509 So. State St. 
CHICAGO 5, ILL. 

CORK FLOAT 
Measures 51/• by 8 Inches. 
Solid cork. Used as buoy. 
also for deep sea live bait 
fishing or 1\f uskelongc l'loat. 
White and r ed finish. New. 

A-161 75c 
Each .• . . . . • 

POPULAR SCIENCE 

I 

Copynghtfld matenal 

. : .. .. •• • ' • • . . . . . . . . .• 
~ .. 
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Classified Ads only SOc per word per insertion, payable in advance. Mini
mum ad 10 words. To be included in November issue copy should be in our ,, . 

office by October 1s t . November issue on sale November 1st. 

POPULAR SCIENCE MONTHLY-351 FOURTH AVE.-NEW YORK CITY 10 

1 ADVERTISING 
ADVERTISING Placed everywhere lowest 

rates. ~liable guidance on publications, 
expert asalstance oh ada without charge, 
Newspaper, magazine, mailing-list rate
book free. Chicago Advertiaing Agency, 
20-MP West Jackson. Chicago 4. 
ADVERTISE: 24 words. 149 newapapera, 

$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage G1·ove. Chicago 15. 
24 WORDS in 90 Weeklies $4.60. J. Darnell, 

730 Hays, J ackson, Tenn. 
SALES Letters by former Assistant Di

. rector of Correspondence at Sears Roe
buck and Co. Write fully. Director, 1832 
Stanwood St., Phila. 15, Penna. 
W ADVICE 
DRUNKENNESS Is a disease which re-

sponds to treatment. Medical sk;lll 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. 
DOMESTIC, Personal, Confidential Prob

lems Answered 25c. Box 627, Lynn. Mass. 
Z AGENTS WANTED 
WHOLESALE: Razor Blades, Laces. Excel-

lo. Texide, Silvertex and others. Write 
for prices and information. National Sales 
Company, Dept: 114, 1319 Stone Street, 
Flint 4. Mich. 
CUT-Backs! Why worry? Prepare and sell 

Auto Polish with our concentrate, Just 
add water. Send $1.00 for pint trial and 
wholesale prices: makes 3 pints high grade 
polish. Acme Chemical Co., Waukegan. Ill. 
EX-0-LENE! Powerful Mile Stretcher. Ex-

tremely profitable. Guaranteed Product. 
Distributors wanted. Thermopower, Peoria 
4. Ill. 
SELL Herbal Home Remedies and Vita

mins. Big Profits. Steady Repeats Par
ticulars Free. Delfa Co., 3960 Avondale, 
Chicago 41. 
LUMINOUS pictures that glow in the dark. 

Large manufacturer wants factory repre
sentatives; wonderful new Item: fast sell
er; free sample. Madison M!lls, 303 Fourth 
Ave. , N.Y.C. 
CLEAR-VU for your windshield, eyeglasses, 

Mirrors. Here's a glistening accent for 
safety. It creates· a lovely sparkle to any 
glass and gives safe. clear vision in fog, 
mist, rain, snow, or steam. Agents send 50c 
for sample and Introductory order. Clear.
Vu, 3022-30th St .• San Diego 4. Cal!f. 
200 MONEY Making Ideas. Plans, Schemes. 

Rare formulas, Exposed Secrets. Par
ticulars Free .. Formico Co., Box 572, Day
ton. Ohio. 
SELL Christmas Cards. Make easy money 

showing gorgeous Christmas, De L.uxe, 
RelJgious, Birthday assortments. Station
ery. Over 100 quick sellers. Special 01Jer. 
Write today for $1 Christmas box assort
·ment on approval. Hedenkamp & Co., 343 
Broadway, Dept, PSO, New York 13. 
MAKE unusual spare or full-time profits 

showing genuine Leather Jackets, Rain
coats. 200 St:v.le and Comfort Shoes. Sam
ple Outfit Free. Rush postcard. Victor 
Thomas Co .• Dept. V-93, Chippewa Falls, 
Wis. 

OOTOBER1 1945 

• 

• r • • • .. • • • •' ; I • . ,. .... , ,• . 
._ ··- "t:l' 

JUST Out! History of World War II. Huge 
volume. Popular price. Authentic text. 

Official Photographs. Big Profits. Riverside 
Book Co .. Iowa Falls. Iowa. 
MILLIONS sold. Today' s fastest selling 

novelty. 300 percent profit. Generous 
trial order $1.00. Samples, wholesale prices 
10c. Barkley Co., Dryden 5. Va. 
EVERY Car Owner A Prospect. Retails for 

$1.50, costs 39c. Sample 25c. Barkley 
Co., Dryden 33. Va. 
MEN, Women. Make More Money! Cash In 

On Nationally Advertised Photo Stamps. 
Real glossy photos In amazing stamp size 
miniature. 100 for $2. Made from any size 
snapshot. photo or negative. Gives you 
your own full or part time business with
out investment. Repeat orders . insure 
steady income. Write for Free samples and 
information. Photo Specialty Co., Dept. 
210, 38 W. 33rd St .• New York 1. 
UP to 100 per cent profit selling friends 

Christmas card assortments and Person
al Stationery. Religious. Gift Wrapping, 
Birthday assortments 35c up. Request 21 
card $1.00 Christmas"box on approval. Free 
25 for $1.00 Personal Christmas card and 
Stationery Port folios . Special Otfer. El
mira Greeting Card Co., M-103 Elmira. 
N. Y. 

CHRISTMAS Cards- Beautiful 21 card as-
sortment costs 50c in quantity, Sells 

$1.00. Write for sample on approval. Large 
variety including new " Glitter" assort 
ment. Currier and Ives winter scenes. 
Everyday assortments and Stationery. F ree 
samples of 25 for $1.00 personal line. Elm
craft. 5930 S. Western Ave .. Chicago 36. 

SCHOOL Seniors-Sell classmates Ameri-
ca's most beautiful. distinctive Gradua

tion Name Cards. Positively highest com
mission. Largest selection. Lowest prices. 
Free cards and sample ·kit. Printcmft. 
1423 E. Elm St .• Scranton 5, P a. 

$1 STARTS you In bu.siness. Sell DeLuxe 
five fold ties. 100% 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 
22nd St .• Dept. K -40, New York 10. 
MAGIC Races. At touch of lighted ciga-

rette. six horses are Oft'! Watch them: 
Run! 55 Races In mailing carton, $1.00. 
Agents Commission, 40%, in dozen lots. 
Order direct from this ad, or send lOc for 
sample envelope (5 races) and complete de
tails. Pines. Box 32, Flushing 35, New York. 
EXCELLENT Sideline for Printing Sales-

men. Decalcomania Name Plates in small 
quantities. Also. make money applying 
Initials on Automobiles. · Free Samples. 
"Ralco". X-164. Boston (18). Mass. 
SELL Genuine Rubber Raincoats, leather 

jackets, over 200 styles shoes for men, 
women. Special exclusive features. Tre
mendous demand. Unusual Profits. Sales 
outfit Free. Write Consolidated, Dept. 
S-128. Chippewa Falls. Wis. 
CHRISTMAS gift sales aft'ord money mak-

Ing opportunities! Rush request for 
Free wholesale catalog. Unlimited market. 
Easy sales. Supplies furnished . Send pen
n y card Now! McGregor Magazine Agency, 
Dept. PS-5, Mount Mo.rrls. Ill. 

I 

' . . . . . 
LOOK Here! Wanted- Men and Women to 

start In business on our capital. Sell 
some 200 farm-home Products. Thousanus 
our Dealers now make qutck sales, big 
profits. For particulat·s write, Rawleigh 
Co .• Dept . J - 192-PSC, Freeport. Ill. 
GOOD Paying Business Silvering mirrors, 

plating autoparts, r eflectors, bicycles, 
bathroom fixtures. etc .. by late me.thod. No 
tanks or shop required. outfit furnished . 
Free Booklet. Gunmetal Co .. Ave. G. De
catur, Illinois. 
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. 
LICK After-war layoffs; Start own busi

ness: home. ot!lce. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co .. 214A Grand St .. New York. 
100 CIGARETTE Rollers, $20.00; Dolls, 

dozen $12.00; Pencils gross $1.95; Aspirin, 
gross boxes. $1.99. Send payment. Catalogs 
free . Mills Sales, 901 Broadway, New York 3. 
FREE Water and our concentrates makes 

flavors, lotions, shampoos. 72 products. 
labels, bottles furnished. Qualco. F-20030 
Russell. Det roit. 
SELL " Petite Picture Notes." Something 

really dlft'erent in greeting cards. Sample 
free. Dunbar Cards, New Brunswick 21, 
N. J . 
DO it with · "Butter Flavor" makes Mar

garine and Pastry taste better. Write 
card for free particulars, Sample 25c. H. B. 
Maxwell. Rome. N. Y. 
HANDY Hair Trimmer. Sells Uke wild. 

Trims as you comb. Saves barber b!lls. 
Sample-s sent on t.-ial. Kris tee, 143 Akron, 
Ohio 
GOLD Lacquered Window Sign Letters. 

New Fo!ls--Btyles-Absolutely Beautiful. 
Free Samples. Atlas. 7941 Halsted. 
Chicago. 
BIG Money selling Negro calendars and 

novelties. Commercial Ad. Inc .• 464 W.· 
153 St., New York 31, N. Y. 
SELL Auto Body, Radiator and Soldering 

Trade. New Flux, Saves Time. Big 
Profits. Write Today. Crone Co., l'arkland 
3. Washington. 
SILVER Plating Liquid. (NuSilver trade 

mark). Apply with a cloth. Simply t·ub
on with a saturated cloth. dry-otf and 
buff-up bright with a dry soft polishing 
cloth. All done in 1 minute. It cleans. sil
verplates and pol!shes from the one appll
cation. Easily done at home or in office by 
anyone. NuS!lver Plating Liquid is a more 
than 50% (% plus) genuine U. S. Govern
ment Treasury Departmen t Domestic Silver 
solution. 1000 Fine (pure silver). Sterl:ng. 
It renews all Sterling and plated silver
ware. I t also silverplates onto brass, cop
per, bronze, zinc, nickel-stlver, german
silver, and some other composition metals. 
Over 100 uses 11sted to date. NuS!l:ver Is a 
permanent lasting finish. Won't wash oft'. 
Won't brush oft". Won't boll ott. Once ap
plied as directed it is there to stay. Nu
Silver Plating Liquid Is a widespread and 
"intensive seller. Working sales-distributors 
are wanted for areas not now being worked. 
Details by letter -mail. NuProcess Products 
Laboratories, Dept. 189, Aurora, llllno:s. 
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SCIENCE OP~O'RTIINIT/E$ 
BUILD Year Round Lifetime Business sell-

ing everyday necessities to stores. indus
t ries, indus.trial plants. homes, etc. Easy 
repeats. Excellent profits. Great coopera
tion. Become territory distributor. Investi
gate. Lytle Supply Co., Ave. 12, Freder
icksburg, Ohio. 

SCHOOL Seniors! A postal wlll bring you 
our Kwick-Sell Cardalog of graduation 

name card5. Hot selling everywhere! Big 
Profits! Hurry ! Craftcards, Box 23& (M), 
Pittsburgh 30. Pa. 
749 MONEYMAKING Opportunities. 2&c! 

Free bargain lists! Hirsch. Spring Valley 
3, N. Y. 

DETAILS Free! Two new counter cards. 
Excelsior Press. Hampton, Virginia. 

FREE! Latest issue Opportunity Magazine. 
Salesman's GUide. Inspiring, construc

tive. Shows how to earn money sel11ng for 
others or in your own business. Hund.reds 
postwar opportunities. Send name and de
scribe what you have sold or are selling. 
Illustrated copy sent Free. Opportunity 
Magazine, 620 N. Michigan, Dept. 18, Chi-
cago 11. Ill. · 
SELL through agents? Your ad In this 

column w1ll reach capable. ambitious 
men who are interested in making more 
money. They ma. be interested in your 
proposftior.. Advertise it here and get busi
ness. Rate is only &Oc a word. Write for de
tails to 0 K. Kelly, Classified Section, 3S3 
Fourth Ave., N. Y. c. 
ROYAL Glow Gifts. They Glow in the 

dark, like magic. New line easy t.o sell, 
money makers. Sure repeat sales. Write 
today for free details. Royal Glow Products 
-Sales Dept. P, 1472 Broadway, New York 
18, N. Y. 
$3 FIRE Extillg'Uisher sells wholesale or di

rect. Fire-Killer. 97 Franklin, Syracuse. 
New York. 
4, A.'\IERICAN POLICE .JU JITSU 
DEFEAT A Boxer. Secret Ju-Jitsu Defense. 

Complete instructions 25c. Dr. Malcolm 
Smith, 1104 Union Ave.. Montreal 3, 
Canada. 
5 ANTIQUES, RELICS, INDIA:."lli 

GOODS 
SWORDS. rapiers, darcera. pistols. armor; 

tlluatrated catalog. 2Sc. Robert Abels. 
8601,2 Lexinrton Ave., N. Y. 
347 ANTIQUE Fi.rearms; 4,000 Bargains:· 

COins. Indian Relics, Cartridges. Miner
als, Rifles, Fossils, Flintlocks, Swords. 
Catalog with Photographs 2&c. Heike, 
Wenona. Ill. 
ANTIQUES, firearms, swords, daggers, 

tomahawks, powderhorns. lists free. 
Nagy, 8P South 18th. Philadelphia 3. 
Penna. 
RR ARCH SUPPORTS 
F'EE'r Hurt. Plastic Arch Supports made 

to order. Unbelievable COmfort. Impres
sion Material Free. Archcra.tt CO., 600 w. 
164 St., New York City 32, N. Y. 
6 AUTHORS SERVICE 
WHY Not Learn To ·write short stories or 

songs. Pleasant, dlgnUied work, full or 
part time at home. Writers Service Bureau, 
0-1514 Long. Columbus. Ohio. 
NEW writers needed to re-write ideas In 

newspapers. magazines, and books. 
Splendid opportunity fo "break into" fasci
nating writing field. May bring you UP to 
$S.OO per hour spare time. Experience un~ 
necessary. Write today for Free detai ls. 
No obligation. Postcard Will do. Comfort 
Writer's Service, 210-R South Seventh St. 
2, St. Louis, Mo. 
BELPF'UL Writing Instructions. SOc. 

Manuscript revision. typing. Underhill, 
Beebe, Arkansas. 
7 AUTO}IOBILES 
CUSTOMIZE your automobile. Illustrated 

new restyling ideas, instructions, spe
cific model changes by simple methods, $1. 
Speedwheel. Box 723-C, Arcadia, California. 
1945 IGNITION Supercharger. Pep, Mile-

age, Fast Starting. $4.00. EG Mfg. Co •• 
35S E. 149th St .. N. Y. 
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STEAM Car Scrapbook. Complied by Floyd 
Clymer. Historical, authentic, amusing. 

Ad.s, photos, descriptions 2SO early steam 
cars. with fascinat ing story by one~ttme 
world's . ~oungest auto dealer. Postpaid 
$2.00. DeLuxe Cloth-bound $3.00. Clymer. 
2125 W. Pico, Los Angeles 6, Calif. 
AUTOMOBILE Racine Book.. Fifth Edition 

-Revised. Tella how to bUild dirt track 
bodies. frames. engines. Records. super
chargers, rulea, formula, plans. stock con
versions, roadster racing, fast Fords. Sl.OO 
postpa,id; $1.15 C.O.D. Ray Kuns. Depart
ment 274. Madisonville. C1nclnnat1. Ohio. 

UNIVERSITIES and 011 Corporation tests 
prove Whirlgas Turbinator. $3 carburetor 

amplifier. increases motor mileage and 
power. Users report ~&soline economy ex
ceeding 40%. Wrench installs lS minutes. 
Give auto make. year. John Hanley, &719 
Loraine. Detroit 8, Mich. 
INTERESTING, Educational, 1llustrated 

English "Motor" ma~azine on foreign 
automobiles. 50c postpaid. Clymer, 212& W. 
Pico. Los Angeles 6, Calif. 

FOR bargains in used Midget Cars and 
Motorscooters, see our ad under Motor

cycles. Midget Motors Directory, Athens, 
Ohio. 

ATTENTION Motorists-Don' t waste gas! 
Postal explains full rationed gas bene

tits. M. Bessa, 1412 Great Northern Bldg. , 
Chicago 4. 

GARAGE doors. all types. controlled from 
Dashboard. Complete "Build Yourself" 

Plans $1.00. refundable. Free Particulars. 
Kaytor Laboratories, J.ynwood, California. 
FLOYD Clymer's popular motor books! 

Mercedes-Benz Book just out. Describes 
Grand Prix racing, 100 lllustratlons, photos 
world's fastest cars, drivers $2.00, cloth
bound $3.00. Power and Speed, 200 
1llustrat1ons, world's most famous racing 
book $2.50. Ab Jenkins (world's dis
tance record holder) book "Speed on Salt" 
$l.SO. cloth-bound $2.SO. Saga Roar
ing Road, historical book early day Ameri-
can automobile racing $2 .. 50. Speed 
"How to Obtain I t" $1.50. Motor-
cycling Manual, wonderfUl book, dozens 
mot.orcycles described, Ulust rated, $2.00. 
(See our ad under Motorcycles). Mo
torcycles "How to Manage Them" $2.00. 

English Motorcycle Service Manual. 
all about servicing various foreign motor~ 
cycles $1.50. Motor History or America 
"World's Wonder Book of. Automotive In
dustry" . all about Ford, Chrysler, Durant, 
Wlllys, Olds, Buick. others. 416 pages, lists 
1600 di1ferent makes American automobiles 
$3.00, cloth-bound $4.00. Floyd Clymer's 
Historical "Motor Scrapbooks" the 
book Time Magazine called a "must" •.• 
specifications, lllustrations. photographs 
hundreds early automObiles and motor
cycles ••. No. 1 and No. 2 now ready, en
t irely different, $1.50 each, cloth~bound 
$2.50 each. Clymer's Steam Auto
mobile Scrapbook ••• Historical, illustrated 
review, early and late Steam Cars 12.00, 
cloth-bound $3.00. Modern Steam Car, 
different book $2.00. All books post-
paid. Send overseas without request. We 
pay postage, guaranteed delivery. Send 
dime for America's most complete Motor
book catalog. Chtmer, 212S W. Plco, Los 
Angeles 6, Calif. (See our ads under 
Motorcycles). 
8 AUTO SUPPLIES & EQUIP)IENT 
UNLOCKEEZ is Patent Pending Device, 

guaranteed to open Push Button Auto 
Locks instantly, also many other cars. 
$2.00 per unJt with instructions. Un
lockeez, B 209. White Plains , N. Y. 
OIL Pumping Motors-Brought Back to 

Normal without Ring Job. Write for 
Particulars. Joe Mullner. Box 3102. I, St. 
Paul. Minn. 
INVENTION Uses kerosene to run motors. 

Circular on plans. Rush name. Houston 
Maupin. Tlpp City 37, Ohio. 

TIRES Grade 3 6 :00~16 $6.6S. Passenger 
Tire Rellners $2.50. Discount to Dealers. 

Allied Rubber Co .• E. St. Lpuis. Ill. 
PRESERVE your tires with plastic and 

puncture-proof your tires. Details for 
stamp. Betke, Box .699, Borger, Texas. 

' 

AMAZING new Motor-Vator injects water-
vapor into motor just like newest tighter 

planes. Burns 15 % water· saves 20% to 
30% gas; Prevents Carbon; Increases 
power! Eliminates carbon and valve jobs. 
Not a gadget. Sensational performance 
keeps motor like new. Let this device start 
you in business I Wonderful possibilit ies. 
Send lOc for booklet giving complete de
taUs. Dept. S, SX Laboratories. P.O. Box 
37. Middle Village, Long Island. New .York. 
NON-RATIONED amazingly powerful su~ 

per gallon. Get handbook With complete 
comparison is impossible. yet so plentiful 
it has never been rationed. It Will no~ ping, 
knock, dilute oil, form carbon. Gas tickets 
never needed. average U. S. price 12 cents 
per gallon. Get handbook with complete 
information, list of necessary equipment, 
sketches, etc. Send only one dollar to 
Alberts , Box 492. Alhambra. Calif. 

HAVING Oar Trouble? New, Used, cuaran-
teed auto, truck parts save money. Trans~ 

missl,on specialists. Describe needs; imme
diate reply. Victory, 2439-~~ Gunnison. 
Chicago 25. 

ANTI-FREEZE, Noncorrosive, Inexpensive, 
manufacture yourself. Details for stamp. 

Betke. Box 699. Borger. Texas. 
GASLESS Gas qUickly, Easily, Compound 

Formula. 25c. Duffy, I-47 Covington, Ky. 
CONSTRUCT Auto Burglar alarm, which 

when auto is touched. charges auto with 
electricity that shocks anyone but yourself. 
50c per word. Illustrated Instructions, L. 
D. Blythe, White City 22, Kansas. 
SPECIAL Big 15 lb. box of over 3,000 pop-

ular size auortment of steel bolts, nuts. 
screws. washers. cotter pins. hose clamps, 
etc. $S.OO postpaid. Meltz Aircraft, Hard
ware Dept, New Brunswick, N. J. 
fQUIP car yourself to burn water. 30% 

more gasoline mileage. Parts cost about 
50c. Illustrated instructions $1.00. L. D. 
Blythe. White City 21, Kansas. 
FLUORESCENT Driving Llahts for any 

car or truck. Blueprints; Instructions
$2.00. Superior Tool, Box 1036-x, Anderson, 
Indiana. 
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. Ore con. 
MORE Miles and Power or Money Back. 

Send $1.00 Treat 60 gallons Gasoline. 
Not a plll. Hyoctlube, Box "· Long Island 
City, N. Y. 
IF your auto supplies or equipment will 

help Popular Science readers protect their 
cars. they're interested In buying from you. 
Advertise ·your product in this column !or 
real results! Rate is only 50c a word for 
over 689,903 circulation. Classified Section, 
Popular Science Monthly, 3&3 Fourth Ave., 
N. Y. C. 
9 AUTO TRAILERS 
BUILD your own Trailer! Save Money! 

Have every feature you want! Plans !or 
House, Sport, Camp and Utlllty trailers. 
Cataloc describing 9 models lOc. (15c in 
Canada and overseas) Jim Dandy, Box 
12S-B. Wausau, Wlaconstn. 
10 AVIATION 
ATOMIC power blasts open the path to tbe 

Moon and Planets! Join the United 
States Rocket Society, Quarter brings in
formative application. Box 29 Glen 
Ellyn. Ill. 
PROPELLERS, of distinct ion , fit any mo-

tor. Airliner 3 blade for sleds. boats, de
'frosters. Fast delivery. Aircool conversion 
diagrams SOc-Standard Aerocraft. Ft. 
Worth. Texas. 
JET Propulsion EXperiments. New Prin-

ciple to drive boats, bicycles, model bell~ 
copters. Circular on plans. Rush name. 
Houston Ma.upin. Tipp Olty 54, Ohio. 
LUSCOMBE $65. Cub $300. New catalog. 

25c, Usts thousands of sensational bar
gains in airplanes. motors. parts. para
chutes. supplies. Aviation "Business Op
portunity" section included free! National, 
Box 1682-0S. Toledo, Ohio. 

POPULAR SCIENCE 
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WAR-Bargain Airplanes now available. 

Send 25c for Directory of hundreds of 
airplane and glider bargains located all 
over the United States. some probably 
near you. ·with owner's price. name and 
address. • (35c by first class mail). Used 
Aircraft Directory, Athens. Ohio. 
15c BRINGS sample photographs. draw

ings~ warplanes battleshlps plus catalog. 
Craft Art Dept .• P-9. 246 Fifth Ave., New 
York l, N. Y. 
AERONAUTICS Instructors earn up to $5 

per hour. We train you at nome. your 
spare time. Free Bulletin. Aero Institute, 
PSM, Adams, Massachuset ts. 
JET Propulsion. Know jet propulsion. 

Build your own units for model air
planes. Get complete data. drawings, de
sign charts. Only 50c. Technical Press, 
Box 951E, Salem. Mass. 
PROPELLERS for · airplanes. ice-snow 

sleds, air-boats, crop dusters. · Lowest 
prices, fastest service. Literature 5c. Banks 
propellers, R.P.D. 7, Ft. Worth, Texas. 
TAYLORCRAFTS, Fairchllds & Many 

Other Used Aeroplanes Sold Direct For 
Lowest Prices. Send 25c for Lat est List-
1Jl8S. Advanced Aircraft Service. P .0. Box· 
3197. Savannah. Georgia.. 
11 BATTERIES, GE~'ERATORS, 

ETC. 
BAT1'ERYLlF'E doubled. Guaranteed In

struct ions 11.00. Betke. Box 699, Borger. 
Texas. 
13 BOATS, OUTBOARD MOTORS, 

ETC. 
PULL size. cut to shape boat patterns, 

blueprints. 7~~-38 teet. Illustrated 
"BUild a Boat" eataloe, 10c (coin). "How 
to BUild Boats" boolt. Sl.OO. Cleveland 
Boat Blueprint Co., Dept. A-77, Cleveland, 
Ohio. 
CARBIDE Lights, Carbide. Hunting 

Knives, Sleeping Bags. Army Blankets, 
Canteens, MessKits. Pistol Belts, Army 
Raincoats $2. 75. Boat Supplies. Alan
Clarke Co .• 96 Chambers. N. Y. 7. 
MARINE Power-Easlly convert any Ford 

motor (domestic and foreign) with Osco 
parts and kits. Complete catalog 25c 
Ccoin). Osco Motors Corp., 2020 E . Orleans 

· St .• Philadelphia. Pa. 
BUILD Your Own Boat blue prints. list of 

materials and instructions for 12' row
boat $1, for 16' inboard motor boat $4. 
B-Boreland, 250 W. 57th St., New York"l9, 
N. Y. 
14 BODY-BUILDING COURSES 
BAR-BELLS, Dumbbells. Esercise equip

ment. COUl'lles, Special o1Jers! Free boot
let. Good Barbell Co.. 3261-PS Watson, 
St: Louts 9. Missouri. 
LEARN Handbalancing Quickly! Write. 

Power. 923 W. Vine. Kalamazoo, Mich. 
15 BOOKS, PERIODIC~LS 
ART Calendar 1946 "Lady Beautiful" Gor-

geous Fascinating Ten Colors 12./ 16" 
Free Large Photograph Franklin Roosevelt 
and "Who's Who" In Hollywood $1.00, 
Postpaid. Dandee Co .• 320~2 W. 2nd St., 
Los Angeles 12, Call!. 
PORTRAITS of gorgeous girls especially 

chosen for their beauty and charm. 
Actual clear glossy photographs of living 

1 models. .F,;acll portra1t is a masterpiece of 
feminine loveliness. Distinctive. So dif
ferent from the ordinary. Set of 12 4x5's 
$1.00. Overseas orders accepted also. 
Eugene Baker, Box 2-SM, Merchantville, 
New· Jersey. 
AIRPLANE, Automobile, Mechanical, Rail

road Magazines. Moran, 3629 Oxford. 
Riverdale. New York. 
BOOKs-thousands about Radios, Hobbles, 

Aviation, Drafting. Free lists. Vaughan's, 
4524 Spruce. Philadelphia. Penna. 
BOOK8-For architects. artis ts , craftsmen. 

Catalog 3c. Artcraft , Box 6827. Balt i
more 4. Md. 
120 COWBOY, Hillbilly Songs Free with 

illustrated radio magazine. Postcard 
brings particulars. Mountain Broadcaster. 
45 Astor Place, New York 3. 
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22 BEAUTIFUL Audubon Bird Prints, 9" ! 
x 12W' full colors on finest paper. Ideal 

for framing, 'Home. Office, Club, School, 
Den, Stores; Also Gif ts. $2.95 Postpaid. 
No C.O.D.'s. Creste-Andover, 415S Lexing
ton . New York. 
EDUCATIONAL Books sQld cheaply or rented 

!or small fee. Books bought . Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought ). Lee Mountain, Pisgah, 
Alabama. 

BIG Profits Taking Subscriptions for all 
magazines. Agents' Con fidential Catalog 

llsting over 2500 periodica ls and complete 
start ing supplies Free. Pines Subscription 
Agency, Flush ing, New York. 

BOOKS. (out-of-print. new. used) quickly 
supplied. many 35c bargains. Catalogue. 

Mid-West Book Service. 18870 Marx Ave .• 
Detroit 3. Michigan. 

FREE Booklet-The Truth About Jesus. 
John C. Meek- P.O. Box 512-Baltimore 

3. Md. 

MAGAZINE Subscription agents wanted. 
Everything supplied 10c. New York Cir

culation Ser vice, 30 Church . New York 7. 

FREE Catalog. 600 Unusual New Books. 
'Send Post-Card. Happiness Books, PSH. 

41 Union Square, New York 3. N. Y. 

BACK number magazines reasonable. 
Reedmor, 841 Intervale Ave., New York. 

N. Y . 

"BOOKALOG Free Books, Opportunities. 
Enclose stamp. Golden. 573059 Keith, 

Oakland 11. California. 
FINGERPRINT course. complete, authen:. 

tic $3.00. Identifier. Bex 1416, Bridge
port, Conn . 

RARE, Out-of-Print Books located. Book
finders, 1210 N. 11th Ter .• Birmingham. 

Ala. 
PROOF of Earth's Concavity, 225 pages, 

11. Theocracy, Al720 Hough, Ft. Meyer, 
Florida. 

BOOKS latest editions. Best sellers. 
Wholesale. Retail. Pacific Book Co., 2108 

S . E. Taylor, Portland 15. Oregon. 

ADULT Books. Sample and catalog lOc. 
Alstone. 310 Lunenburg. Mass. · 

BOOK Bargains. Illustrated catalogs free. 
Rialto. 349-A Sackett, Brooklyn, N. Y. 

FREE Membership in our Technical Book 
Club entitle you to current literature, 

guiding advice on all your book problems, 
premiums. No obligation. All books: tech
nical. chemist ry . physics, plastics. optics, 
watchmaking, business, sports, photog
raphy, farming; music, languages, occult
ism, ast rology. all homecraft, etc. Free lit
erature, specify subject. Modern Technical 
Book Co., Dept . 2MS. 55 W. 42nd St., New 
York 18. N. Y. 

MAGAZINES (back datedJ- foretgn, do-
mestic. arts. Books, booklets, ISUbscrjp

tions, pin-ups, etc. Catalog lOc. (re
funded). Cicerone's, 863 First Ave., New 
York 17. New Yorlt. 
TRADE Magazines-Business, Vocational, 

Diversion. Current single copies. Over 
200 fields. Free price-list. Commercial En
graving Publis h ing Co., 34S N. Ritter, 
Indianapolis 1. Indiana. 
"A RATIONAL View of Life"-$1. Ben

jamin Seibert. Urbana, Ohio. 
100.000 POST-WAR Jobs abroad-South 

America. China. India. Burma. Japab, 
Russia. Malaya. How and where to apply 
now. l>ost-war U. S. participation in world 
reconstruction and trade .demands thou
sands of American-trained mechanics. 
salesmen. technicians engineers. foremen. 
laborers and business representatives
every trade needed. Our 15,000-word copy
righted forecast-compiled from business. 
professional and government sources-lists 
over 200 big U.S. firms with foreign inter
ests. gives job lnformation. salary brack
ets. contract tips, applicat ion letters. pass
port informat ion. cli.matic conditions. etc. 
-vital fa.cts for your immediate applica
tion, $1.00. Return for refund 1n 7 days if 
n ot satisfi ed. Pacific Indust rial Research 
Bureau. 202-D Studio Building, Portl~>nd 
5, Oregon. 

HYPNOTIZE Anyone! Step by step the 
secreis 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! Send for "Practical 
Lessons in Hypnotism" ! by Dr. William 
Cook. Only $2.00. Ball Square Company, 
Dept. 55-H, 697 Broadway, SomervUle 44, 
Mass . 
MAKE 70 life's prime. Bookmaster. 104B 

Orchard Lane. S tillwater, Okla. · 
CHINESE Physicians Secrets, unpublished 

history, peculiar healing arts. illustra
tions. $1.00. Garding Lui, Box 6227 "Metro
politan Station, Los Angeles, Calif. 

• 

BOOKS! Magazines! Art ! Moneymaking 
opportunities! Lists! Hirsch Enterprises, 

Spring Valley 3, N. Y. 

OUT-Of-Print Books found quickly. Send 
Wants. Any subject. Reasonable. Clif

ton, Box 1377ps, Beverly Hills. Calif . • 

OZARK Magazine, Lonsdale. Arkansas. 
For homeseekers. sportsmen, folklorists. 

Year. $1.00. 

ADULT Books:-catalog. Sample 25c. Le
favor. Box 229, San Bernardino, Calif. 

ADULT Books. Catalog and sample lOc. 
Oudeman, Box 1840, Cleveland 6, Ohio. 

25 HOLLYWOOD'S Best Postcards-25c. 
25 Beautiful homes of movie stars-25c. 

25 Famous California Scenic vlews-25c. 
25 Gorgeous colorful glamour girls- 25c. 
"Secrograf" -8ystelfi of 15625 codes-25c. 
All five-$1.00. Postc~&rd magazine Free! 
Postpres, Box 3150, Hollywood. 

HISTORY World War II. Educational, 
health. reference, occult, medical books. 

Bibles, biographies. dictionaries. Premiums 
given. Literature free. J . Henry Schlake, 
Box 813, Cincinnati 1, Ohio. 

SUBSCRIPTIONS Any Magazine. Trade 
Journal.Printed Catalog 10c {refunded). 

Cassell Publishers Servlc.e, Westfield, New 
Jersey. 

WHAT Every Mason wants. We have Ma-
sonic books for Blue Lodge, Chapter, 

Commandery Scot tish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals 
for Masons, Odd Fellows, Knights of Co
lumbus. etc. Ezra A. Cook. Publisher, Inc., 
P.O. Box 796-PO, Chicago 90, Ill. 

. 
PUBLISHERS! Here· is a profitable market 

to sell your books! Popular Science read
ers buy all kinds of books. Ask us tor 
proof and full facts. We' ll show you bow 
to get more business! 0. K. Kelly, Man
ager, Popular Science Classified. 353 Fourth · 
Ave., New York City. · 

16 BUILD IT YOURSELF 
BUILD Concrtte Block Machine. Easy, In-

eXpensive. 'Sell Blocks, Bulld home, 
garage, barn, etc .• at low cost. Free de
taUs. Horne, 206 W. Wilder. Tampa, 
Florida. 

BUILD Tractors from Second hand auto
mobil~. Convert horse drawn farm 

equipment into tractor hook-up. Nolan's 
Garage, East Wareham. Mass. 

HOME Telegraph. Two complete sending
receiving sets ! Two-way communication. 

Easily put together. Complete pa r ts. $1.00. 
Robert Hulet, 29A E. 39, New York. 

RADIO control equipment. Cont rol mod-
els-doors. etc. by radio. Send 25 cents 

for Inst ruction Manual to Radio Control 
Headquarters. Box 214, Deal, New Jersey. 
No stamJ)6. 

BUILD your home· yourself. Your labor 
saves up to SO'lo. Valuable circular 25c. 

William Jackson , A.B. , 1713 Howard, Port 
Huron, Michigan. 

TO get more business. advertise ]OUr 
' 'build-it -yourself" projects in this col

umn Popular Science readers like to make 
ant do things. They may be interested in 
your olfers. Tell them your story for only 
50c a word. Mail your ad to ClassUI.ed 
Section, Popular Science. 353 Fourth Ave., 
New York City. 
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17 BUSI.NESS OPPORTUNITI.ES -
WE start you in business at home. Spare 

time, earning $10-$30 Weekly, Selling by 
mail. stamp appreciate~. Driscoll Sales 
Service, Box 27710,. D~nver. Colo. 
START big money business on few dollars. 

New, successful cleaning service. Big de
mand everywhere. Easy, quick income. 
Write Americlene, 211 N. Seventh, St. 
LoUis. Mi.ssourl. --
YOU can make $5,000 yearly, up, in an 

easily learned office business of your own. 
Write G. H. Cole, Pres .• Syracuse. N. Y. 
!or lree details. - --·-----------
RUBBER--·Atlastex- Mold making Uquid 

"The real thing" Sample quart with in
structions $2.95, Gallon $9.50, Plastic Ma
terial Supply, 1416-W-2, Fletcher, Chlc.ag~ 

RUBBER-Airlastex Molding liquid. Pre.,. 
War quality. Sample pint; directions 

$1.50. Gallon $9.00. 20th Century, 3151-8 
Southport. Chicago. 

HOMEWORKERS - Attention veterans! 
eastwood plastic gifts. novelties. Ma

terial. Molds. Instructions furnished. Sam
ple quart with mold $2.00 postpaid. Plastic 

. Material SUpply, 1416 · W-2, Fletcher. 
1 Chicago 
--·~~-----------------BUII.D Miracle Homes. Yours. Others. 

Chamber lain, Fitzs1mons Building, Pitts
burgh 22, Pa. --
MAlL Business Earned $1400. Monthly. 

Copyrl.ghted Instructions $1.00. Boyd, 
331 Fourth, Pittsburgh 22, Pa. 
-·----~---~-~---------AT Las t! A genuine Storm-Proof Cigarette, 

Cigar and Pipe Lighter that requires no 
tlt:ld of any kind, will not blow out and 
r..an' l, get out of order. This Storm-Proof 
Ligt.ter employing the char-coal principle. 
sells on sight just by lighting a. cigarette. 
lf ir.t.erested, here are complete details 
. . . Storm-Proof Lighters com~ fully 
guaranteed and must reta11 $1.00. Your 
discount 40% in dozen lots. 50% 3 dozen 
and over including terri tory. Initial 2 
sample trial order $1.00, deductible from 
first wholesale order. Storm-Proof Lighter 
Co., 126 Lexington Ave .• New York 16. N.Y. 

GUARANTEED powerful mallorder letters. 
literature. complete. campaigns created. 

Famous for famous results ! Reasonable! 
Investigate! Finkle Advertising, 120l ~fz S. 
Ogden. Los Angeles. 

GET The Facts concerning "My View 
Points" about Mail Order Schemes. 

Plans, Ideas. Sales Letters, Circulars, 
Booklets, Formulas. Advertising, Circular
Malling and Malllng-Lists-Know the re
lations hip of these "Ten Vital SubJects" 
to the "Direct,.By-Mall" Order Business. 
Send for Free Information to Henry E. 
Piltz Publications. Box 148, E. Orange, 
New Jersey. 

ANALYZE Handwriting as done in the 
FBI. credit and personnel depts. Build 

profitable business. thrill your friends. 
learn about your loved ones. Method de
veloped by world famous authority gives 
clear picture of character traits revealed in 
handwriting. New, handy, complete chart 
with full instructions-easy to use. Send 
only $1.00 to Deebel Graphology Institute, 
Dept. A, 1622 W. 49th St .. Los Angeles 37. 
Calif. 
COLORGLAZED 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, · 

MECHANICALLY Inclined Men-Own and 
operate general Appliance Repair shop. 

Complet-e. Illustrated course shows you 
bow. Welding, Refrigeration. Motor re
pair. How to get business. etc .. all phases 
covered. Free literature. Christy Supply, 
Dept. 756. 2835 N. Central Ave .• Chicago. 

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. Write--Compo-Tex, 
Box 786-F, St. Louis. Mo. 
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GOOD Paying Business Silvering mirrors, 
plating autoparta. reflectors. bicycles, 

bathroom fixtures, etc. , by late method. 
No tanks or shop required, outtlt furnished. 
Free Booklet. Gunmetal Co .. Ave. E. De-
catur. Illinois. • 
MAIL Order Business· course shows · you 

how to make money. spare or fulltlme. 
Teaches professional man order technique 
-not penny-snateblnr acbemea. New Suc
cess-Catalog Free! Write-Nelaon Com
panY. Dl!pt. f-01. Cbleaao f. 
START Home business making statuary, 

plaques. art goods. pottery. garden furni
ture. artificial marble flooring, liquid 
marble. Make :flexible molds yourself. 
Amazing profits. Folder free. Creative 
Publishers. Box 236-M, Winnetka, Ill. 
WANT to make $100.00 weekly? No foolin. 

Details and 64 page booklet of valuable 
moneymaking information that can mean 
immediate cash and your future Indepen
dence. 25c postpaid. Write today, now. 
Wilkin, 1348-P N. High, Hillsboro, Ohio. 

g,lllllfllllllllllllflllllllllllllllllllllllllllllllllllllmlllllllllllllllllllllllllllllllllllll"'l 
= = - ADVERTISERS!:: 
-= lacrease Your Mail Order Business! -

-Good advertising values are _ 
- in keeping with the times. = 

Popular Science Monthly's :: = CLASSIFIED SECTION now of. ;;;; 
;; fers the biggest value in its his· = 
= tory. Year after year our circu· _ 
= lation has steadily increased. = = Today it is the largest it has = 
:: ever been I The latest A. B. C. : 

report shows an average month· = 
E ly circulation of --
·= 689,903 

This is a substantial increase -= in the number of. prospects for -
classified advertisers-and at -

_ no increase in advertising cost. 
Our classified rate is still only = 
SOc a word. -

Take advantage of this extra -= advertising value by offering = 
_ your product or service to this : 

great audience of Popular :: 
- Science readers. Prepare your _ 

advertisement now! Count the = 
- number of words and remit at = 
_ the rate of only SOc a word. Act = 
- promptly to be sure of your = 
:::: advertisement in th.e next issue. ;;;; 

--
ClauifieJ Section 

POPULAR SCIENCE MONTHLY 
--

- 353 Fourth Ave., New York City ~ 
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ELECTRICAL Appliance Repair. Open your 
own shop. Learn bouse wiring; electric 

motors, vacuum cleaners, washers. etc. 
Complete illustrated course shows how. 
Free booklet. Pacific Training School, 
Dept. AS-1, 4703 W. Pico, Loa Angeles 6. 
MAKE and Mold genuine Plastics. Forty 

illustrated work-sheets eXplain methods, 
processes. Authentic, simplified. $1. Free 
·circular. Plastics Digest, 3937D Tracy.
Kansas City 4. Mo. 
SELL Christmas Cards, Display,Signs. Pic

tures, Calendars, Books, Greeting Cards. 
Big Profits! QUick Sales! Catalog Freel 
Elfco, 436 N. Wells. Chicago. 
TYPEWRITER Repairing-Original Course 

-Simplified Home Study. Weber Type
writer Mechanics School. Box 269. Osborn, 
Ohio. 
DISTRIBUTE Health Foods, Vitamins. 

Vegetable Concentrates. Minerals. Fruit 
Powders. Free Catalog. National Health 
Products. Portland 2, Oregon. 
EXCEPTIONAL welding opportunity. Ex

perience unnecessary. Particulars free. 
Hale. 2232 N. Point, San Francisco 23. 

"BUSINESS Opportunities", 5 Volumes 
Money Making Business Starters, $1. 

Single Volume 25c, Burke. 1345-B, Robson. 
Vancouver. Canada. 
BE independent; start own busipess. home, 

office. Free literature describing over 100 
moneymaking plans. Zbiegniewicz Co., 
147P N. 8th St .. Brooklyn. N. Y. 
MAIL Order Mirror (Monthly), 349 B 

Sackett, Brooklyn, N. Y. shows how to 
earn extra money by mail. Sample lOc; 
$1.00 yearly. 
INVESTIGA~ Mail Order Selling. It' s 

great openmg letters containing cash. 
checks, money-orders. Amaze your friends. 
Write Young's, Kent 16, Ohio. 
RECAST old batteries into new. Lates' 

achievements. Battery Laboratories, 
Minneapolis. · 
MOLD-MAKING, Plaster castine Money

making Business. Liierature Free. 
Kemilo. Park Ridge, Dlinois. 
$25. Weekly working two hours dally. No 

canvassing. No Manufacturing. Lycke, 
Box 2471. Cleveland 12. Ohio. 
YOU too can learn how to make, mold 
. and cast Real Plastics. Send stamped 
envelope. Box 498, Gainesville. Texas. 
SELL by mail abroad! Fifty m.llllon pros

pects! Details lOc. MacCormack, 10-F. 
Madeira, Ohio. 
MAK.E new patented spinning toys in your 

shop or factory. Turned wood or plastlc.s. 
Small royalty. They sell like yoyoa. Self 
advertising. Year around sellers. Your 
ticket to prosperity. Send $1.00 for blue 
prints and proposition. USA only, People 
are toy hungry and stores are empty. Act 
now. Clinton Davidson. 636 "C" St .. San 
Diego 1, Caut. 
THOUSANDS of Alarm Clocka need -re-

pairing. Jewelry stores swamped. Our 
simplified course with pictures and draw
ings teaches you how to repair these 
clocks. Necess.ary tools and supplies fur
nished with course. Alarm Clock Repair 
Service. P .O. Box 1983B. Houston 1, Texas. 
LEARN Profitable Credit-Collection Agen-

cy Business; Earn $5.000-$10,000 Up
wards Annually; Excellent Sparetlme Pos
sibilities; Postcard Brings Interesting Lit
erature Free; Write: Educational Exten
sion Service. Dept. 102, Los An~~:eles 36. 
START a clock shop while clock repairing 

is booming. Our easy to learn home 
s~udy course with pictures and Ulustratlons 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop; P.O. Box 5086B. Houston 12. Texas. 
PLASTICRAFT-Real synthetic resin easi-

ly cast in simple molds. Quick curing. 
Fourth pound $1.00. with instructions. 
Quantity prices. Plastics Digest, 3935D 
Tracy. Kansas City. Mo. 
SELL Cosmetics By Mail. Women spend 

millions on Beauty. You can make your 
share of this Cosmetic Money. Let us show 
you how. Det.ails Free. Frank J. Artz. 1060 · 
Harding Drive, Toledo 9, Ohio. De'pt B. 
START Home Business making Novelties. 

Plaques. Souvenirs. Colorful Liquid 
Marble. Make your own Flexible Molds. 
Write for Free Information. Bing Products, 
621-0 Tremont. St. , Boston 18, Mass. 
READ Tex Maupin's monthly letter. Money 

ideas-local business and mail order. 
New announcements. novelties. Rush name. 
Houston Maupin. Tipp City 62, Ohio. 
MAKE strange new plastic. 8c gallon-sells 

SOc. Makes beautiful, du.rable ftoors, 
walls. roofs. Amazing profits. Bays Labora
torY. Oklahoma City 9. 

"HOW To Make Simple Molds and !:'laster 
Plaques." Profitable Business or Hobby! 

Instructive booklet 25c. Plastercraft, 1406 
East 43rd St. , Cleveland 3. Ohio. 
BOOKKEEPERS-Operate popular "Dol

lar-A-Week" Bookkeeping & Tax Serv
ice. Full or spare time. Details free. Ellis, 
Box 203, Cedar Grove. N. Y. 
MAKE MONEY. Used Machinery Sales 

Agency. Little capital. Complete olan 
$1.00. Roberts. Dept. B. 425 Beech, Arling
ton. N . J. 
START Furniture Refinishing Shop; Ad

dress P. Kepko, 500 Thornton Ave .• 
Sharon, Pa . 
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FLEXIBLE Mould Compound. Pint $1.00. 
Moulds made, send model. Winters, 9280 

Yellbwstone, Detroit 4, Mich. 
24.500 REPORTED using "schemes" from 

Schemer Maga.zine, Alliance, Ohio. 47th 
year. $1.00; 4 samples, JOe. 

OBTAIN Free Fertile Lands or Profitable 
Employment In Latin-America. Interest

Ing Information, 10c. Vallesm. 395 Broad
way, New York 13. 

RUBBER molds made to order. You know 
our quality. Fair t reatment always. 

Plastic Arts. Route No. 5, Muncie. Indiana. 

YOUR Own Business. 3 Items, one Item 
costs 10c, sells for $1. 00. 4 out of 5 peo

ple need or use. Repeat business. Can be 
sold through merchants. Send $1.00 for 
plans and details. Dawson Service. 3929~~ 
Middlebury St .. Los Angeles 4. Calif. 

SENSATIONAL Trade Secrets worth $20.00 
manufacture scarce materials for build

ing boom at huge profits. Only $1.00. Free 
particulars. Enterprises. 157 Golf dale, 
Toronto. Canada. 
SELL Books by mall. Use your spare time. 

F't~o.n small. grow big. Orand oppor
tunity to establish clean legitimate mall 
order business . " How" booklet 10c. Kraft 
Publications. 3209-S2 Lake, Chicago 24, Ill. 

EARN substantial Income at home by ma.ll. 
Many new, small capital propositions 

now open to beginners. Guaranteed in
structions furnished. Literature free . Al
bert Wilcox, PS21 , Nicholls, Georgia. 

HEALTH First! New Drugless Method Un-
believable results! Operate a " Health 

Conditioning Club. " No apparatus. Meta~ 
basic System, D9128, Station s. J,.os An· 
geles. 
OPERATE own business at home, amazing 

profits, experience unnecessary. Litera
ture Free. Trojan Distributing Service, 89 
Third S t., Troy, N. Y. 

6 LEADING Mall Order Publications 25c. 
Kraft Publications, 3209-R4 Lake. Chi

cago 24. Ill. 

"10,000 ALASKA Fishing Jobs." Alaska's 
largest industry regularly employs thou

sands of men and women In seafoods pro
duction. Possible earnings up to $5.000 in 
few weeks. Authentic 7 ,000-word copy. 
righted report gives job Information, union 
r equirements. sample application letter. 
names and addresses over 40 Alaska fisher
Ies. Newest edit ion Includes similar Infor
mation on California, Oregon and Wash
ington fisheries. Vital facts for Immediate • 
application In a permanent industry. $1.00. 
7-day refund privilege. Pacific Industrial 
Research Bureau, Dept. PS•9. 202 Studio 
Bldg .. Portland 5, Oregon. 
BIG earnings await you In Mechanical 

Dentistry. Quickly learn scientific den
tal-plastics art in spare time by mall. 
Complete illustrated course teaches. gives 
professional standing. All materials an.d 
tools furnished. also guidance In estab
lishing your own laboratory at home or 
office. spare or full time. Write Immediate
lY to, Ward Lucas. College Dental-Plastics, 
Box 4284 VIllage Station. Los Angeles. 
Calif. 

COLOR Concrete with Chemicals. Big 
money making Hollywood style pottery. 

birdbaths, without moulds. Wishing-wells. 
.stucco-rock, benches. Marbling, cement 
water-paint. tOe brings sample, literature. 
Pictures. Hollywood Cementcraft. 8530 
Wonderland. Hollywood 46. California. -
IMMENSE Proftts selling by mall in Latin-

America. Virgin, Overprosperous Mall
order field. 130,000,000 potential purchas
ers. Valuable instructive folio . $1. Descrip
tive literature, 3c. Vallesm, 395 Broadway, 
New York 13. 

· OWN A mall-order paper ~roducts busi-
ness. Sell envelopes. tags, bags, boxes. 

by mall. wholesale. Tremendous demand. 
Steady profits. No capital necessary. Write 
Omaha Envelope Service. Dept. 95, 4721 

· California. Omaha 3 . Nebraska. 
ESTABLISHED lifetime mail order busi-

ness from your home. No canvassing. 
Stamp for particulars or send two dollars 
for complete plans. Case, Box 172, Seattle, 
Washington. 

OOTOB!IJR~. 1945 

BECOME a Finance Man. Particulars fret. 
George Lenhoff, Lincoln 8, Nebraska. 

MAKE fast selling wooden toy trucks, six 
full scale p roven plane $2.00, Address. 

Toys, 14 James ·St .• Pontiac 17, Michigan. 
START toy factory making fascinating 

Top-0-Copter. the top that fties. Wood 
or plastic. $1.00 for plans. W. C. DeWeese, 
Box # 658, Del Rio, Texas. 
LIQUID rubber for making molds for plas

ter cast ings. Finest quality, Samples? 
Sure! $4.00 qt . $12.00 gallon. W. Wooley, 
115 Donald, Peoria, Ill. 
LUCITE Cameo Pins, Picture Frames, 

Compacts. Wholesale prices. Samples 
$1.00 Postpaid. N. Y. Article Co., 116 W. 
45th· St. , New . York 19, N. Y. 
PROFITABLE Mail Order Opportunities. 

Vassar Service, 332-5 Washington, Ho
boken, N. J . 
THINK of it: Take in $1000 by ma.il-make 

$975 profit on material costing you only 
$25. P ractically no capital or stock to start. 
100 All Profit circulars Free. Particulars 
concerning this " Gold Mine" opportunity, 
only 25c. P rofit Builders, 305-B W. 8th, 
Los Angeles 14, Calif. 
METALLIZE Baby Shoes! Learn this easy, 

money making business from nationally 
recognized consultant. Small investment; 
Free details. Joseph B. Kushner, B.S. CH. 
E., R. D. 3, St roudsburg, Pennsylvania. 
LATEX for making fiexlble moulds, plaster 

models. Start your own profitable busi
ness. Complete Instructions. Eastern Latex 
Laboratories, Box 153, Mattapan 26, Mass. 
PLASTIC Jewelry Manufacturing revealed. 

Star t profitable business. Complete in
structions, descript ions. sample drawings 
$1.00. At t ler Co. , 23-60 29th, L.I.C. 5. N. Y. 
JUST One Popcorn Machine will make you 

Independent. Have You A Spot? We 
have the machine. P. K. Sales Co., Cam
bridge. Ohio. 
RUBBERCOAT-Ideal mold making liquid. 

Sample quart $2.95 with directions. San 
Diego Plastic Products, 3873 California St., 
San Diego, California. 
GROW Dwarfed trees. Instructions' 25c. 

McGuire, P .O. Box 628, Dept.-E. Seattle 
11, Washington. 
MAKE flexible molds! Cast plaques. novel

t ies. bookends! Free sample! H. Tooker, 
630-R Chestnut. Hamilton. Ohio. 
LOOKING for business? No matter what 

you have to offer, an office In New York. 
under your own name, Is bound to Increase 
your business. Rates $7.30 yearly. Co
Operative Ofilce, 126 Lexington Ave .. New 
York 16. 
BUSINESS Opportunities free details. Bel

rna Products, 15 Grape St., Rochester 
6, N. Y. 

MANUFACTURER Name Plates. House 
Numbers, Signs, Box 221, Newport News 

4, Virginia. 
HOW to Finance Any Business. Obtain 

Capital Research, Aitkin 2, Minn. 

QVICK Money! "Repairing Car Batteries." 
At home. Easy too. Write, Batteryman. 

901 South Avenue, Orand Junction 1, Colo-
rado. ,. 
BUILD Own Business Mailing penny post 

cards; six profitable plans with Informa
tion for starting. Gordon Publishers, Box 
23, Pawtucket , R. I. 

18 BUSINESS SERVICE 
CHICAGO Man Service. $1 Monthly Re

liable. Confidential. Fault less Organiza
tion. 3439 Michigan 16, Chicago. 

19 CA.l\IERAS, PHOTO SUPPLIES 
BASS Says: War time proves Bass leader-

shiP. Amazing selection of finest still 
cameras-Leica. Contax. Korelle. Refiex, 
Argus, new and used stlll available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys 'em. sells 
'em. trades 'em. 35c Postpaid for 100 page 
book "Military & ~ews Photography" by 
Jack Price. Up to the minute blformatlon. 
Bass Camera Co .• Dept. SP, 179 W. Madi
son St .• Chicago, Ill. 

USED Camera Bargains- Flash Brownie 
$1.50. Vest Pocket Kodak Special $5.00, 

Orafiex $20.00, 5 x 7 View $10.00, # 828 Col
or Cameras $4.48, Enlarger $15.00, Movie 
Camera $5.00, 16mm Projectors $5.00, $8.00. 
Portrait lens $5.00. Hundreds of others-
35mm Argus, Leica Contax,-Rolleiftex
Roll film. Enlarging, Contact paper. Send 
25c for latest list and descriptions. Used 
Camera Directory, Box 1031-K. Canton, 
Ohio. 
CASH! Spot cash for cameras. lenses. bi-

noculars, movie or still, sound projectors. 
Send full description by mall, or wire for 
prompt cash offer. Over 30 years of de· 
pendability Insures honorable dealings. 35c 
Postpaid for 100 page book " Milltary & 
News Photography" by Jack Price. Up to 
the minute information. Bass Camera Co .• 
179 W. Madison St., Chicago, Ill. 
HAVE You a camera. Improve your hobby 

of photography and learn how to mak!'! 
better pictures. Write today for our latest 
book catalog and sample copy of American 
Photography, containing articles and pic
tures by the world's foremost writers and 
photographers. Camera House, 603, 353 
Newbury St.. Boston 15, Mass. 
PHOTOGRAPHY for pleasure or profit. 

Learn at home. Practical basic training. 
Long established school. Write !or booklet . 
American School of Photography, 1315 
Michigan: Dept. 1722. Chicago 6. 
" BIG Bertha" telephoto camera easily 

made. Trifling cost. Objects miles away 
photograph close up. Ultra sharp pictures. 
Telephoto lens and Instructions $2.00. In
structions alone lOc. Carl Jamer, Manor
ville, N. Y. 
CANDID Camera. Build your Own Com

plete Ki t of Parts $3.50. Money back 
Guaranty. Free Part iculars. Hollycam Co. 
Box 272-C La Jolla, Calif. 
ZZ CARTOONING, SIGN 

PAINTING . 

PERSONAL Cartoon lessons from Profes-
sional Cartoonist. With .my r,egular work 

I will take a limited number of students by 
mall. Not an ordinary correspondence 
course. Write for details. Paul Burns, 
Box 485-S , Elyria, Ohio. 
LANDSCAPE Painting Course $3.95; Car

tooning $3.00; Poster Lettering $2.00; 
Lists 10c. Signs, Farmington, Missouri. · 
" HOW To Make .Money With Simple Car-

toons" -A book everyone who likes to 
draw should have. I t is Free; no obllga. 
tion. S imply address. Cartoonists' Ex
change, Dept. 1410-C, Pleasant Hill. Ohio. 
CARTOON Courses-22 Easy Lessons. 200 

figure sketches. 25c coin postpaid. Snack
Pack Co., 32 E. Georgia. Indianapolis 4. 
HOW to Draw Funny Faces. 3 Sample 

Lessons 10c-. Funny Faces, Modesto 1, 
Callf. 
ARTISTS, students, sign p.alnters. Newest 

books. courses, supplies. Write today for 
big 111ustra.ted bargain lists Free. · Art 
Book Shop, Kimmswick .J. Mo. 
LEARN Cartooning) Gag Writing. Mar

kets! Hartman, 2438 W. Lincoln 3, Ne
braska. 
CARTOONING·- Comics, Chalk Talk, 

Charts. Inst ruction. $1.00. Free Cartoon 
Review. Brugma.nn . Parkman. Ohio. 
Z3 CHALK TALK STUNTS 
CHALK Talks. Laugh Producing Program 

$1.00. Illustrated catalog lOc. Cartoon
Ist Balda, Oshkosh. Wisconsin. 

Z5 CHEl\OC.o\.LS & APPARATUS 
NEW 36 Pa.ge chemical apparatus order 

book. Complete line of chemical glass
ware. apparatus and chemluals. Send 10c 
for this book. Standard Science Supply 
Co .. 1232 N. Paulina St .• Chicago. 
LABORATORY Supplies at Wholesale 

Prices: Chemistry, Biology, Physics. Cat
alogue, 10c. National Scientific Co.. 2204 
W. North Ave .. Chicago. Established 1908. 

LUMINOUS Paints w111 glow In dark. Six 
colors. Fairmount Chemical Co., 136 Lib

erty St., New York City 6. 
FREE particulars. Amateur Sclentlets' 

Magazine. 45 N. Evergreen-L, Memphis 
4, Tenn. 
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SPECTROSCOPE for quick chemical analy
llhl 12.50. T . A. Cutting. Camnbell 3. Cal. 

100 DIFFERENT Chemica ls. One ounce or 
more each. E.xcellent opportunity for di

versified laboratory s tock . $6.90. Midwest 
Cllemlcal Co.. 3724 Second Ave., Sout h 
Minneapolis, Minnesota . 
CHEMIST'S Supply Catalog 6c. Arc Chemi

cal. 1910 Arthur. Bronx 67. New York. 
WINN' S Champion New Idea Chemical-

Kits, Apparat us-Outfits and Supplies for 
Students Home ExperimenUng. (Estab
lished 1931). Send 10c for catalog. John 
H. Winn. 124 W. 23rd S t . , Dept. 610, New 
York, N. Y. 
CHEMICAL Experimenter's Supply Catalog 

5c. Colonial Chemical Co . • Dk'S-1, Brock
ton 28. Mass. 
FREE Catalog: Chemist ry, mineralogy, 

Biology, optics. Tracey Labora tories. 
E"anston. Illinois. 
CHEMISTRY is a f avor it e interes t of many 

of ·the 689,903 readers of t his magazine. 
This column offers an economica l way to 
reach them with your adver tising. Our 
readers will buy your products . Write to
day for full details. Classified Section. 
Popular Science, 353 Fourth Ave., New 
York City. 
CHEMICALS and apparatus f6r indust rial, 

analttical, and priva te laboratories. 
Complete supply service for correspondence 
school students. Send 3c for catalog. Dept . 
M-26. Biological Supply Co .• 1176 Mt. Hope 
Ave., Rochester 7. N. Y. 
CHEMICALS. Equipment . Books. E tc. Spe

cial Offers Free. Hallma rk Technical 
Supply Co. , Jamestown. New York. 
HANDBOOK for Chemical Experimen ters. 

Hundreds o{ exper iments : illustrat ed: 
50c. Experime·nt Booklet . 15c. Chemical 
Catalog, Sc. Reading Scientific Co .. Rea d
ing, Pa. 
FREE chemical catalogue. Enclose Jc post

age. Greenwood, 398 Broadwa y, New 
York 13. 

$2.00 TO $100.00 Each paid for H undreds 
of Old or Odd Coins. Keep a ll until 

posted. In busin ess 40 years . Send 10 Cents 
for Illus t rated Coin Value Book, and Bar
gain Circulars. Indian-Head and Lincoln 
Cents Wanted. Coin Exchange, Box 31, Le 
Roy, N. Y. 
FOREIGN, ten coins $1.00 Prepaid. Mailed 

only. Falkenberg, 280 Henry St .• Brook
tvn, N. Y. 
WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indianheads $50.00; Dimes 
$1,000.00. Catalogue lOc. F ederal Coin Ex
change, 9-PS. Columbus. Ohio. 
FREE! Foreilr:n coin. banknote and Coin 

Collectors' Illust rated Catalog to ap
proval service applicants. Send 3c postage, 
Tatham Coinco.. Sorlngtield-DSO. Mass. 
RlNGLING Brothers Circus Scrip. Com-

plete Set 6 $1.00; 12 Wooden Nickels 
$1.00; Both $1.65. Super Bargain Lists 3c. 
Bebee Coin Co.. 1180 E. 6Jrd, Chicago 37. 
Ill. 
QUICK Service ; r easonable prices. United 

States catalog 10c. Foreign catalog lOc. 
Ben's Coin Shop. 72 W. Washington, Chi
cago 2. Illinois. 
WORLD Coins. Large, Itemized. Descrip

tive List. 10c. Harry Elsholz. Box 9014B, 
Pittsburgh 24. Pa. 
TWENTY Different Indian Head Cents 

$1.00. Price List 3c. Walton Coin. 7 
Water , Boston, Mass. 
WE purchase Indianbea d pennies. Com

p let e coin cat alogue lOc. Fairview. 277 
Broadway. New York 7. 
COMMEMORAT IVE $ ~!?.-Columbus. Texas. 

Cleveland. S tone Mountain , 11.50 ea. 11-
.lustra ted Catalogue 25c. Norman Shultz, 
Sa lt Lake 9. Utah. 
34'1 ANTIQUE Firearms; 4.000 Bargains : 

Coins. Indian Relics. Cartridges, Min
erals. Rifles. Fossils, Flintlocks . Swords. 
Catalog with Photographs 25c. Helke. 
Wenona. Ill. 
40 MIXED Indian Cents $1.06--50 dHierent 

coins from 50 different count ries $5. 
Lists-approva.Is. DelMonte, 725 W . 172, 
N. Y . 32. 
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10 INDIAN Head cents, d lff.eren t da tes 
also prlcells t , 40c. Schult z, 1053~~ Rich

wood. Cincinnati. - Ohio. 
·so,ooo COINS. Confederate, Philippine In-

vasion bills Illustrated lists free. Nagy. 
08 South 18t h . P h iladelphia 3. Penna. 
' 
QQ CONTESTS 
WRIT ERS You Can Win $25.00 Mont hly 

prize for best t rue life story! Send 
Penny Postcard to da:v for Free particulars! 
Truth Publishing co.. 136 Liberty S t .• 
Dept . 1045, N.Y .C. 6. 

28 CCRIOS 
100.000 GRASS Skirt s Wholesa le $1.45 

ea ch post pa id: F ree list Tropical mer
chandise. Write Air-Ma il. Enterprise Inc . . 
Box 51, Rarotonga. Cook Islands. South 
Pacific. 

DETECTIVES-Work home-Travel. Ex
perience unnecessary . Write. Wagoner 

P-125 West 86th. N. Y.: N. Y. 
DE'rECTIVE Training, Phillips Secret 

Service, 1917-C Nort h Kenneth, Chicago 
39. Illin ois. 
30 DOGS, BIRDS, PETS, 

RABBITS 
TRICKS •n • Tips- The quick ways to teach 

your dog simple tricks. Send 25c to Box 
;;392, West field. New Jersey. 
A LIVING with Rabbits and Cavies. Mar-

kets Waiting. Magazine lOc. Book de
scribing twenty breeds and magazine 2Sc. 
Book and magazine ( monthly ) one year 
50c. Address Sma ll Stock, Dept. 5, Pearl 
River, N. Y. 
RABBITS-Point Free Meat-Raise de-

licious domestic rabbits . Sma ll space 
needed. Ready market. Largest maga zine· 
in the industry tells you how. $1 per year. 
Sen d d ime for sample . No stamps. Small 
S tock Ma gazine, Lamoni 4, Iowa. 
RAISE Giant Chinchilla Rabbits. Valuable 

F ur . Delicious Meat, Easlly Raised . 
Pleasant Pastime. Large Profit. Free Book 
let shows amazing profits !rom small in
vestment. Willow Fat·m. R16C, Sellersville. 
Penn a. 
RAISE Moneymaking Angora Rabbits. 

Wool $10.00 poun d. Plent y markets. Par
ticulars free. White's Rabbit r y, Marion. 0 . 
DOG Owners- T each your dog to ret rieve! 

Send only $1.00 for complete instruc
tions. Box # 392, Wes tfield. New Jersey. 
RAISE Guinea Pigs. Make money a t home. 

Big demand. Booklet free. Taylors Cavy 
Farm. Ha oP.vllle. Georgia. 
STANDARD Rabbit Journal, Milton. Pa. 

3 years $1.00. Sample dime. 
RABBITS: Flemish Giants . New Zea lands . 

Reasona.bly priced. Franklin Young, 
Riverhea d , Long I s land . New York . 
ST. BERNARD P ups : Champion sired 

beaut ies. Franklin Young. R. 3, River
head. Long Island. New York. 
COTTONTAIL Rabbits. Jumbo Frogs. 

Fishing Canes. Vol Brashears, Berry
ville, Arkansas. 
METAL Dog tags. Your name. address. 25c 

coin. 5 for $1.00. Colla r plates (% x 2"') 
35c. K ey tags 25c. MaU Products, Box 97E, 
Mendota. Ill. 
KK ])RAFTING INSTltUl\IENTS 
SAVE on draft ing materials . Free catalog. 

Draftsmen's Supply co .• 32 North Wells. 
ChicallO 6 
HOUSE plan template. Draw plans for new 

homes and remodeltng, faster, nea ter. 
Made of clear sheet plas tic, with accurate 
cut -outs for drawing doorswlngs. plumbing 
and electric fixtures . fireplace, stairs. 
moldings, roof-pitch, etc. S tandard %~ 
scale. Satisfaction guaranteed. $1.50 Post
paid. Timely Products , Box 206-E, Colum
bus 9. Ohio. 
31 EDUCATION & 

INSTRU CTION 
HYPNOTISM-8hnple, easy method, guar

anteed. You h ypnotize or money re
funded . No magic-$1.00. Deekay, Box 458, 
Douglas 4, Arizona. 
LOCKSMITH Course. Lock-picking. key

fitting, etc. $1.00 prepaid. Mlller's Key 
Shop, Can a dian. Texas. 

..... ,.. .,_ : .. l : ... _-:: : __ !_ __ • _ .. 

WELDING-Elect ric arc. Learn qu ickly by 
actual practice at Hobart Welding 

School. Individual instruction at bare cos t 
of mater ials. Seventy- fi ve cents In stamps 
brings valua ble welding lessons post-pa id 
and full particulars. Hobart Welding 
School. Box P-1052, Troy, Ohio. 
REFRIGERATION Servicing-bus iness of 

your own. EzY-Way Blue Print T rouble 
Charts s how t h e way. $1.00 complete. Sat
isfaction or refund. 0. A. Fusch. 1552 Elm, 
Utica . N. Y. 
GOOD Jobs and a Sound Postwar Future 

await you In hotel and institutional field. 
Men and women - all ages - needed for 
well"pald positions that offer color, excite
ment. ever-new \ and fascinating duties. 
Record-breaking business in hotels. clubs. 
insti t utions. means even greater opportuni
ties. Lewis School receiving calls for man
agers, assistant managers. stewards. host
esses, 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 
qualify. A good grade school education, 
plus Lewis Training qualifies you at home. 
in spare time. Our National Placement 
Bureau helps to place you-and our amaz. 
lng Cert ified Job Plan-act ually guarantees 
you w111 "make good" when placed. Write 
today for free book! Lewis Hotel Traintng 
School. Room DT- 2768. Washington 7. 
D. c. (First and only School of its kind-· 
Now In its 29t h year.) 
PSYCROLOGY teaches about mind. BI-

ology teaches about bodY. Bio-Psychol
ogy teaches about powers of m.ind over 
body. Use powers subconscious m ind. Se
lect proper vocation. Grow. Broaden edu
cation. Develop personality. Control emo
tions. Succeed. Correspondence. Dept . P, 
Taylor School of Bio-Psychology. Chatta
nooga 1. Tennessee. 
WRITE Short s tories at home for pleasure 

and profit. Fame. riches and happiness 
of achievement are rewards to be realized 
b y students who acquire tested technique. 
Get free booklet from home s tudy school 
with 50 years experience. Write today! 
Blackstone-Sprague. Dept . 710, 307 Nort h 
Michigan. Chicago 1. 

DOES $5000 yearly from your own Collec-
tion-Credit Bureau business sound good 

to you? We've sh own others how. Why not 
you? Write: Cole & Associat es. Syracuse. 
N.Y. 

GOOD "Used" self-Instruction educational 
books on all subJects bought. sold. rent

ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-Patre illus
trated bargain catalotr Free. Write. Nelson 
Company. Dept, 2-01. Chicago 4. 
CLINICAL Laboratory Technicians in great 

demand. We t rain you in your spare 
time. in your own home. You can practice 
while studymg. Write tor free catalogue. 
Imperial Technical Institute. Box 973-B, 
Austin 5, Texas. 
BECOME a Doctor of Psychology or Meta

p'l,lsies. Teach secret of contentment, 
. hapolness. Win degree of PsD. or MsD. 

SOl"e mental worries. Free book. College of 
'th'"ersal Truth. 5153-A N. Clark. Chicago. 
'OS~::> correspondence Courses . Education-

al and Technical Books. bought. sold • 
rented. Catalog Free. Educational Ex
chan ge. Hanagar. Ala. 
PLAST IC Englne~ring pays big. Home 

study course. Low cost. Easy terms. 
Free booklet . Ohio Institute of Tech
nology . Box P - 263. Greenville. Ohio. 
LEARN Powerful Menta.} Telepathy 26c. 

Elgin. 912 Benton. Nashville 4. Tenn. 
LE.n.RN F asclnating Credit-Collect ion 

Agency Business; Office; Home; Spare
time; Earn $5.000-$10.000 Upwards An
n ually; Invest igate Educational Extension 
service Advertisement Under Business Op
portunities. 
TYPEWR!TER Repairmen urgently needed. 

Earn $40 to $50 weekly spare time. Our 
easy to learn home study COUJ'Se teaches 
how to repair t ypewriters. Write for free 
Information. Houston T ypewriter Repair 
Service. P .0. Box 5357B. Houston 12. 
T exas . 
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SCIENCE OP~O'RTVNIT/E$ 
FDR in prophecy. Dime. "Pre-Dix-It" 

Monthly. Free copy, Nichols. Box 85, 
Waltham 54. Mass. 
FIND Your Real OppOrtunity. A~vance 

" years in months". T ibolt, 22A Ph1la. 20. 
LEARN Plane Trigonometry better than 

other. Read Master Method Instruct1~ns. 
10 mimeographed sheets. stapled mto 
booklet. $1; guaranteed. J. Ziemba, 6123 
Orchard. Dearborn, Mich. 
LEARN profitable Auto Body and Fender 

repairing. Practical spare time b.ome 
study and resident course includes metal 
work spray painting, welding. An oppor
tunity for mechanically-minded men 18 to 
60 that may lead to owning your own shop. 
For free facts write Utilities Institute, 
Dept. J4X, 1316 Belden Ave., Chicago 14. 
UNIVERSITY SCHOLARSIIIPS. Complete 

educat ion less than half usual cost for 
Business. Industry or Christian work. Mll:Y 
be self-supparting after first year. Beauti
ful campus. Non-sectarian. coeducational. 
Diploma or degree. Ent:er now. Catalog and 
views. State age and former training in 
first letter. The University Foundation, 
Dept. P., St. Augustine. Florida. 

LEARN Photo-Engraving at home or In 
oldest, largest school in America. Work 

for newspaper or establish own profita.ble 
business. New Tasope' Photo-Engravmg 
equipment soon available. Write for Infor
mation. Veterans ask about G.I. training. 
The Aurora School of Photo-Engraving, 
Tasope' Bldg .• Aurora, Mo. 
LICENSE Exa.minations-Profess!onal En
. gineer, Architect. surveyor. stationary. 
Marine Elect r ician, Plumber. Refrigera
tion, Radio. Mathematics. Mondell Insti
tute. 230 W. 41, N. Y. 
NEW, Used, Educational Books; Courses. 

Catalogs. dime; ·Refunded. Westway Edu
catio.nal Service. Box 58-D. Los Angeles 35. 
GETTING ahead is "the thing to do" 

these days! I! your books or courses will 
help over 700,000 Popular Science readers 
get ahead. they' ll. be profitable customers 
for you! Advertising cost Is low. Only 50c 
a word. Full information on request. 0. K. 
Kelly. Manatter. Popular Science Classified, 
353-E Fourth Avenue, New York City. 
GOVERNMENT Jobs For Veterans! $125-

$220 month. Men- Women. Prepare now 
at home for postwar examlnattons. Full 
particulars and list of positions. Free. 
Write today. Franklin Institute. Dept. 
H-51. Rochester 4, N . . Y. 
ADVERTISERS printing service. Ask about 

copy-layout -printing that sells. Get more 
orders. Psychology, Inc. , 321 S tarks Bldg . . 
Louisville 2. Ky 
I NDUSTRIAL X-Ray. a vast new Postwar 

profession. Find out how to qualify. Rush 
name for facts. Ohio Insti tute of Tech
nology. Box P-263, GreenvlUe, Ohio. 
3~ EJ,ECTR ICAL S UPPUES 

& EQUIP 
SURPLUS Lighting Fixtures Used on U. S. 

Navy Flattops in Airplane Stowage 
Spaces for General Light ing. 300 W. to 
500 W. Water Tight and Vapar-Proof. Ex
cell~nt Outdoor Lighting Fixtures for 
Farms. Gasollne Service S tations, Parking 
Lots . Amusement Parks, and For All Other 
Outdoor General Purposes. $12.50 each 
Times Appliance Co. Inc.. 72 Duane St. 
New York City. 

. 
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BROKEN- Burned out Electrical Heating 
elements quickly repaired. Use new 

amazing N!chrocite Paste. simply overlap 
ends and turn on current. FamUy size 
$1.00 bill. Satisfaction guaranteed. Arm
st rong Mfg .• Box 861-Y. Minneapolis, Minn. 
ELECTRICAL Appliance Repair. Open 

your own shop. Learn house wiring; elec
tric motors, vacuum cleaners. washers, etc 
Complete tllustrated course shows how 
Free booklet. Pacific Training School 
Dept. AS-2. 4703 W. Pico, Los Angeles 6 

• . 
• . 

NOW-Repair your own electrical appli-
ances with Chanite Self-welding, Electrl 

cal Heating. Element Flux. l nstrtictlona 
delivered, price $1.00. Chanlte Sales Com
pany, 914 South Main, Fort Worth. Texas 

-
• 

. 
ELECTRONIC Apparatus; Governmen t 

Surplus. All new. Write for list 1017 
Palo-Myers, 81 Reade St., New York 7 
N. Y. 

OCTOBER, 1945 

. 
'.;, .• ..,_· .... ..._ ..... ~_....' 
• ... .. .. .. ~ ........... :.- ·J( """ ~· ·--·· ..-t.•~ 

. 
• 

QUICK. Get on mailing list-receive 11Jus-
trated catalog sheets surplus and st<>ck 

engines. motors, tools, parts, materials. 
Suggestions for uses. Rush name. Houston 
Maupin. Tipp City 66, Ohio. 
NICHROME wire and ribbon heating ele

ments. Appliance repair parts. Dealers. 
epalrmen send for circular B. · Allstate, r 

Box 434, Worcester 1. Mass. 
ELECTRIC Pencil: Writes-Engraves all 

Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove. Chicago 15. 
SS El\IPLODIENT SERVICE 
INTERESTED Foreign employment? Thou

sands jobs throughout world. Names and 
addresses over 200 firms with sam.ple ap
plication $1.00. "We search the world'' 
Wonder-World Research Bureau, Box 731, 
Gladewater. Texas. 
• 3:l ENGINES & 1\lOTORS 
MOTORS, small 6 volt DC reversible 3000 

RPM 2" diameter, short shaft extension, 
suitable for operat ing models and gadgets. 
Postpaid $1.25. Walthers. 235 Erie, Mil
waukee, Wisconsin. 
MODEL Engines. Castings, SUPP114!S, Cata

logue 25c. Howardco, P3-?417 N. Ashland, 
Chicago 14. 
WINDING Data. listing 22!> motors. sing!£ 

and three phase. $1.00. Motor Data. Box 
7631. Kansas City 3. Mo. 
34 F."-R1\IS.t. OTHER REA.L 

.I';ST.ATI<~ 

$5 Acre Lands, splendid free stock range. 
cheap homes, in heal thful. fertile, beau

tiful Ozarks. Free literature. Barnsley, 
Ozone. Arkansas. 
GOOD Farms-Ranches. Washington, Min

nesota, Montana. Idaho, Oregon, Nor th 
Dakota. Dependable crops, favorable cli
mate. Write for literature. lists describing 
typical farms. Specify which state. J . W. 
Haw, 120 Northern Pacltlc RY .. St. Pa Ul, 
Minn. 
STROUT' S New Fall Farm Catalog J ust 

Out! Hundreds of bargains from Maine 
to Florida. west to Californla & Oregon. 
Save Time, Gas. Money. Write today for 
this Book. Free. S t rout Real ty, 255-ZB 4th 
Ave .. New York 10. N. Y. 
OZARK Lands for all purposes. Actual 

River frontages. 5 acres $75.00 and up
wards. Free list and llterature. Hubbard, 
424P Minnesota Ave.. Kansas City 4, 
Kansas . 

. OZARK farms. ranches, t imber. resor ts 
List free. Farmfinder. Lonsdale, Arkan

sas. 
36 F'IELD GLASSES, 

TELESCOPES, ETO. 
MAKE your own powerful. efficient astro

nomical telescope. Perfect lenses and in
structions. 50 x $1.00. 100 x $2.50. 200 x 
$3.50. 400 x $5.50. Inst ructions alone 10c • 
Carl Jamer, Manorville. N. Y. 
LENSES-Prisms - Telescope Mirrors

Telescope objectives: Send for free list . • 
Mayflor Prod .• Katonah, N. Y. 
REAL 17 pawer telescopes $3. United 

2309-H Lawrence. Toledo. Ohio. • • 

ASTRONOMICAL t elescopes. Microscopes • 
• Cameras. Binoculars. Books: Bought 

sold. repaired; Lists 10c; SpecifY inst ru 
ment wanted. Rasmussen and Reece, 4 

-
1 

Market. Amsterdam. N. Y. 
., REFLECTING Telescopes, complete. 3 ~2 

diameter, equatoria11y mount:ed. View 
planets. stars. $19.75 plus tax. Write Sky 
scope Co .. 475-5th Ave .. New York. 

-
TELESCOPE. Just out. Powerful 8-mil e 

e 
. 
. 

range, 3 section, all aluminum Ufetlm 
construction, dustproof and waterproof 
Has scientifically ground 40mm. lens 
Length closed. 8%-in .• open 15-in. On! 
$2.45 postpaid. Money- back guarantee 
Utica Mall Order Co .• 923 Eagle St. , Utica. 

y 
• 

• 
N. Y . 
MAKE your own efficient compaund micro -

0 scope. Lenses and inst ructions 50 to 20 
power $2.00. 400 to 800 power $3.00. In 
structlons alone lOc. Carl Jamer, Manor --
v11le, N . Y . . 

37 I'' OR THE HOl\IE 
ALL Heat Coal Saver- Burn Jess coal

More Heat-Made to order $4.95 up. 
SIHACO, S . I . # 1. N. Y. 

38 FOit INVENTORS 

I NVENTORS! Sell direct to manufacturers. 
Send $1 tor list of 200 manufacturers 

looking for new products. Ed. Bishop, 4031 
Goodwin, Los Angeles. Calif. 
INVENTORS: Learn now-without oblip

tion-how to protect and sell your inven
tion. Write for free "Record of Invention" 
:orm and complete instructions tor making 
disclosure and establishing date of your 
nvention. We a lso send our new free 
"Pat-ent G uide for the Inventor". con tam
ing complete Information about patent 
procedure and how to sell inventions; 
giving illustra tions of many successful in
ventions; over 150 basic mechanical move
ments. We assure you orompt, confidential 
service. Delays may be dangerous. Write 
today for your free "Patent Guide" and 
"Record of Invention" form. Clarence A. 
0' Brien & Harvey Jacobson . Registered 
Patent Attomeys, 52A-J Adams Building, 
Washington. D. C. 

I 

WHERE Can You Sell Your Ideas? Have 
you a new Idea. an Improvement, a de

vice of u t ility 01· novelty? Want to know 
where to sell it? Learn t he facts first 
about its patentability. We have letters 
from manufacturers wanting new patented 
ideas. The present emergency market has 
created a big demand. Get our Free Book. 
"How to Protect . Finance and Sell Your 
Invention." No obligat ion. McMorrow & 
Berman. Registered Patent Attorneys, 
143-W, Atlantic Building, Washington 4, 
D. C . 

INVENTORS: I s pecialize in Patent Office 
searching. You are invited to call any 

evening and talk with me personally. Phone 
Decatur 5305, Washington , D. C., or write 
Raymond L. Smith. 302-A Bond Bldg. 
(Former U. S . Patent Office employee.) 

WE locate buyers meritorious paten ted. 
unpatented inventions. If will sell. reply 

Immediately. Descriptive booklet. refer
ences. free. Invention Reporter. 3A-11106 
S. Fairfield. Chicago. 

I NVENTORS : New military and commer
cial inventions urgentlY needed by manu

facturers. Write for particulars. Cha r tered 
Institute. Dept, 3-A. Washin gton. D. C. 

CASH for practical ideas and Inventions. 
Mr. Ball. BB-9441 P leasant. Chicago. 

WHERE Can You Sell Your Ideas? Have 
you a new idea, an improvement , a de

vice of utility or novelty? Want to know 
where to sell it? Learn the facts first 
about Its patentability. We have letters 
from manufacturers wanting new patented 
ideas. The present emergency market has 
created a big demand. Get our Free Book, 
"How to Protect, Finance and Sell Your 
Invention." No obligation. McMorrow & 
Berman, Registered Patent Attorneys, 
143-W, Atlantic Building, Washington 4, 
D . C . 

APPRAISE your own invention. Know its 
value before going farther . Authentic 

methods show how you can estimate suc
cess of different inventions. Tells how 
manufacturers compute royalt ies. prices. 
Information free. Industrial Management. 
7B Randolph Place, N.W. , Washington 1 • 
D.C. 

MECHANICAL-Inventors Course. Will 
teach you to become inventor. Course 

$1. 00. P .O. Box 542. Charney, Plainfield, 
N . J. 

39 FOR MULAS, PLANS, ETO. 

RELIABLE Formulary. 924 page illustrated 
book. 10000 scientific formulas, recipes, 

secrets, inst ructions for most any product . 
Countless profitable business opportunities • 
including D .D.T. nf:'w Insecticide that 
eliminates tiles, mosquitoes. moths, lice, 
fieas, roaches. "bbs" etc. $2.98 postpaid 
(c.o.d. U.S. only) . Foreign $3.25 dellvere~ . 
Adams Brown Co., Dept. 460, Chestnut Hlll 
67. Massachusetts. 

PREWAR Tire carcasses everyWhere. from 
these reclaim oure rubber. to make. 

molds. tire-plastic. etc. Detalls for stamp. 
Betke. Box 699. Borger. Texas . 

FORMULA8-All kinds. Latest money
makers; literature Free. KemiKal. Park 

Rldce. Ill. 
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'POPUlAR SCIENCE O'P'PORTIINITIES 
NEED chemists? Formulas. Professional 

Services. Consulting Scientific Co .• 
Swarthmore. Pennsylvania. 
ANY formula $1.00 or refund. Shelden. 

P :O. Box 13. Morris Heights 53. N. Y. 
FORMULAS-Latest. best Analysis. Lit

erature free. E. Belfort , Engineering 
Building, Chicago 6. 
LL FRUITS & FOODS 
WHEAT Germ Unexcelled quality 2;2 lbs. 

$1.00 postpaid. Health-Wheat Co .• 
Rochester 8. N. Y. 
E FUR FARlfiNG 
RAISE Chin -Chins .=-t-7h..::e..::B=:-ig--:-M:-o-n-e-y --m-ak:-in:--g 

Rabbit. Big Demand. Small Investment. 
Ideal Business for Anybody Anywhere. Wil
low Farm. R16, Sellersville. Pa. 
U GAMES, ENTEJlTAIN~IENT 
FASCINATING Fun with Thirteen Rummy 

Card game! Folding Felt Board with 350 
chips for $1.98-money back it not satis
fied. D' Autremont. Dayton 2. Ohio. 
AD HANDWIUTING ANALYSIS 
ANALYZE Handwriting. Unlimited oppor. 

tunltles in uncrowded profession. Com
plete Course including free handwriting 
analysis $1.00. Mayer, 681 Market . San 
Francisco 5, Calif. 
4Z HELP WANTED 
RELIABLE man with car wanted to call on 

farmers. Wonderful opportunity now. No 
experience or capital required. Permanent. 
Write today. McNess Co .• Dept. 652, Free
port, Ill. 
LARGE Distributor Seeks Agents for 

nearly 200 Bible and Book Items. includ
Ing war history books retailing $1.00-
$18.00. Splendid profits! 25c brings big 
catalog, complete detatls! Royalty. Box 
'128-J. Passaic, N. J. 
LOOKl.NG for a good selling Job? An op

portunity to make up to $100 or more 
weekly. Then write Schutt Co .• 243 E. Ohio 
St., Indianapolis 4. Indiana. 
SELL Rayo Balm for Cold, Headaches, 

Rheumatics. Other Products. 5 free sam
ples. Rayo Chemical Corp .• 334 Union Ave., 
Brooklyn 11. N. Y. 
44 HOBBIES, COLl-ECTIONS 
CUT your own gem stones wi th a B & I 

Gem Maker, all necessary equioment. less 
motor and belt, $29.b0 f.o.b. factory. Write 
for literature, B & I Mfg. Co .. Burlington, 
Wis., Dept. M. 
"GEM Cut ting". Profitable, interest ing 

Hobby. Instructive, Illu.strated Booklet, 
Dollar. Mineral Specimens, Box 1191, 
Santa Monica, Callf. 
COLLECT Foreign Military Inslrniaa· and 

War Prisoners Emblems; Prices. Samples 
15c. Hobbygulld F-35 West 32nd St .. New 
York. 
COLLECT colorful army patches. Latest 

picture book and catalogue only 15c. 
Insignia Mart. '103 BroadwaY. N. Y. 
JEWELRY stones removed from rings, etc .• 

100 assorted $2.40; 50 large ones $2.40. 
B. Lowe. Holland Building, St. Louis 1. Mo. 
EXCHANGE duplicates. Swappers every

where. List free. Box 2166-S, Denver 1, 
Colorado 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Royal '!:'lash Covers $1.00. 
Pree list. Charles Ec!~lw· iJll P East 84, 
Cleveland' 3. Ohio. 
RADIO control- the hobby of tomorrow. 

Send 25 cents for Instruction Manual to 
Radio Control Headquarters, Box 214, 
Deal. New Jersey. No stamps. 
347 ANTIQUE Firearms; 4.000 Bargains: 

Coins, Indian Relics, Cartridges. Min
erals. Rifles. Fossils, Fllntlocks, Swords. 
Catalog with Photographs 25c. Helke, 
Wenona, Ill. 
SPECIAL Offer! Large assortment real 

stage money (Phoney Mazuma) 25c. 
Maniss Photo Co., Colorado City . Texas. 
"HOW to Make Money with Hobbies"-60 

pages exciting experiences, ideas plans 
for making hobbles profitable $1.00 post 
paid or send stamp for circular. E. E. 
Roberts. Parker, Fla. 
WANTED: Old cigaret te cards. Write. 

Charles Bray, East Bangor. Pen.na. 
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45 HOl\IE CRAFTSl\lEN 
80 PATTERNS. 40 Lawn Ornaments. 20 

Novelty, 20 Silhouette, $1.00. Modern 
Wooderaft, Saginaw, Michigan. 
PLASTICS All Types Remarkably Low 

Priced. Free Listings. Craft-Plastics, Box 
l29S Somerville, N. J. 
34'1 ANTIQUE Firearms; 4,000 Bargains: 

Coins. Indian Relics, Cartridges. Min
erals. rifles, Fossils, Flintlocks, Swords. 
Catalog with Photographs 25c. Helke, 
Wenona. Ill. 
STAINLESS Steel. bar or sheet assortment, 

$1.00 postpaid. Engineering, 1155 S. Ken
more, Los Angeles 6, Calif. 
PLAN8--30 Toys, 10 Puzzles. 10 Lawn Or

naments. in wood. $1.00. Winfield Hess, 
Dept. 10. Dover No. 1. Pa. 
CATALOG: Patterns plywood Novelty 

Furniture - Letters - Numerals - Plaques
Frames- Weathervanes - Silhouettes- Lawn 
Ornaments. 100 Books & Booklet 's on 
Crafts & Hobbles. Picture Frame Mould
ings, Tools, Large line Decal Transfers. 
Other lines. Hundreds articles finelY 11· 
Justrated. Write Wo-Met Shop, Asliburn. 
Georgia.. 
28 LAWN Ornament patterns 25c. Other 

patterns: 15"-20" high; Dutch girl, Dutch ' 
boy, pirate. bull terrier, Mexican girl, Mex
ican boy, dwarf. penguin, 1lower girl, 10c 
each; 3 for 25c. 25 noveltY patterns JOe. 
All 62 full size patterns $1.00 postpaid. 
Strother. Box 383-HS, Bell1ngton. W. Va. 
LUCITE Dye. Nine brUllant colors that 

make ordinary clear stock sparkle. Good 
color depth obtained by dipping for one 
minute; the dye unites with the plastic 
making the color permanent. Three sam
ple 4 oz. bottles. red, yellow. blue-$1.00 
postpaid. Craft Service, 337 University 
Ave .• Rochester 7, N. Y. 
MAKE Shell Jewelry. Material furnished. 

Tell-U-How with orders. List free. Dixie 
Sheu·se:-vtce. Sebring, ..:F~l=a..:.,. ,....---==---=----:-:= 
TOYS Easily made from Scrap Wood, 15 

patterns 25c. Novelties made from Scrap 
Wood. 25 patterns 25c. 15 lawn ornament 
patterns 25c. Plastics. metals. and other 
craft supplies also available; Send for List. 
Lynds. Medway. Mass. 
1000 TELUHOW Plans for Homeworkers. 

List 10c. Charles King, E. Kingston. 
N.H. 
WHI'I"£LER'S! 20 patterns. instructions 

X-acto Knife, wood. $1.00. "Old Whit
tier". 1402 Charles. LaCrosse, Wis. 
PLEXIGLAS and Lucite-The amazlng 

crystal-clear plastics. Saw, drill, bend or 
twist them into hwldreds articles that are 
beautifully different! Special one-pound 
assortment including cement, project draw
ings, complete lnstructlons-only $1.25. 
Six pounds $5.00; 25 pounds $18.75. Masked 
sheets 12" x 12" ( 144 square inches!) ~'.!" 
$2.50; 3/ 16" $2. '15; ~4" $3.00. Fast-acting 

· cement $1.00. Red. blue, yellow dyes $1.00 
each. Polishing Compound, 65c. Send no 
money! Pay postman cost and charges on 
delivery. Satisfaction guaranteed. Carman
Bronson, 165A E. Third St .• Mount Vernon, 
N Y. 
PLYWOOD-Beautiful nonpriorlty aircraft, 

cabinet and paneling stock. Thicknesses 
1116" through 1" large, small panels. Fir, 
Gum, Birch, Mahogany, Walnut . Reascn
able! Complete lists 10c. Carmen- Bronson. 
165A E. Third St., Mount Vernon, N. Y. 
PLASTics-Plexiglas, Luclte. Bakelite. 

Lignolite. Lumarith, Ethocel in sheets. 
rods, t u bes and st rips. Fine assortment o! 
standard sizes. Cements. dyes and other 
plastics supplies. too! Complete lists 10c. 
Carmen-Bronson, 165A E. Third St .• 
Mount Vernon, N. Y. 
HANDICRAFT designs, Large Assortment, 

Full size, Excellent for Woodwork, Plas
tics, Leathercraft, Metalcraft . et c. Sent 
Postpaid $1.10 Cash. Brooklyn School of 
Handicrafts, 1'134 President St .• Brooklyn 
13, New York. 
CARBOLOY Tipped lathe tools 1,4 square 

x 2~2 right, left and straight to cut 
steel and cast Iron. Set of six postpaid and 
guaranteed. $5.00. Kwik Kut Tool Co., 
13416 Fenkell. Detroit 27, Mich. 
BUILD and sell Lawn Chairs, Plans $1.00. 

We tell you how and where we sell 
Woodcraft, Danby, Vermont. 

JIG-Saw owners. make 'QUick profits. New 
item. Circular. P. L. Fritz, 622 N. Fulton. 

Allentown. Pa. 
TOY patterns. Circus wagons. trucks. 

carts, pull toys. etc. 35 patterns $1.00. 
Continental Products. 90'1 Birch, Eau 
Claire. Wisconsin .. 
WOOD Novelty, Postwar Possibilities, De

tails 25c. Rex. Mt. Ephraim, N. J. 
"LUCITE," "Plextglass" Pieces, book of 

instructions and proJects. 3 colors dye, 
cement. $2.00 postpaid. O.K. !or overseas. 
Barnett Specialty, 8619 W. Third, Los 
Angeles 36, Calif. 
TOYMAKERS, Wheels, Hardwood. Dr1lled. 

Trial Offer. Four 1 3/ 16" and Four %"-
25c. Boyce, 50 Oliver, Bath, Maine. 
Mi'l INFOR:l\'IATION 
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. 
OPPORTUNITY l Is waiting for you in 

45,000 Government seized, Alien owned 
patents. All kinds of articles and devices 
to choose from that are now yours to 
manufacture. Plastics, mechanical, pho
tography. chemicals, pharmacueticals. Talce 
advantage of this wonderful opportunity 
your Uncle Sam is offering you. Don't De
lay I Full Information. $1.50. Midwest 
Industrial Research, Dept. C-5. Colum
bus. Nebr. 
4'7 INVENTIONS WANTED 
NEW Items Wanted !or nationally dis-

tributed Young Town Toys. If you have 
a model write at once. Your rights fully 
protected. Box F , Youngstown Equipment 
Co., 111 Berkeley St .• Boston, Mass. 
MANUFACTURER desires postwar prod-

ucts to make and sell through drug, 
hardware, department stores and mall or
der. Or wUl handle sales onlY. Reputable. 
nationally-known organization capable of 
promoting nationwide sales as well as man
ufacture of items. Prefer non-electrical 
products of metal, glass. plastics. etc. 
Write, Box AM6, care Popular Science 
MonthlY. 
WANTED-Patented. unpatented Inven-

tions having profit possibilities. all kinda. 
If will sell. reply Immediately. Descriptive 
booklet, references, free. Invention Re
porter. 3B-11106 S. F'alr1leld. Chicago. 
SEND your Ideas on new inventions. 15% 

commission if the·sale passes through our 
hands. Patented or unpatented. Albert G. 
Burns. "The Nation's Gadget Chief", Ala
meda. Calif. 
INVENTORS: Have you a sound. practical 

invention for sale. patented or unpat
ented? If so. write Chartered Institute 
of American Inventors, Dept. 3-C, Wash
Ington. D. C. 
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. Louts. Mo. 
CASH for plumbing specialty Inventions. 

Chicago Specialty Mfg. Co., 2954 Law
rence Ave.. Chicago :AS. Ill. · 
INVENTORS! Have you good patentable 

Ideas? Write Mr. Metzleer, 11 West 
42nd. New York. 
INVENTIONS & Dies Wanted-Large well 

rated manufacturer will buy your inven
tion or tools and dies of ar ticles suitable 
for mass production. Lion Mfg. Corp., 135 
S. LaSalle. Dept. BH. Chicago 3, Ill. 
WANTED: Practical Inventions. Inventors 

Patent EXchange. Research Division-D4, 
Hart ford 1. Conn. 
EE JEWELRY 
"JEWELRY Gem Cutting t\nd Metalcra!t", 

excellent for hobby, profession. All In
clusive. Cutt ing, polishing, mounting gem 
stones. metal. jewelry work. etc. tor gift 
purposes. household. sale. Many interest
ing designs. projects wi th easily obtainLble 
Inexpensive material. 28'1 pages, 1'10 illus
trations. $2.95 postpaid. Modern Technical 
Book Co.. Dept. 3MS, 55 W. 42nd St., 
New York 18. 
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SCIENCE OPPO~TVNIT/E$ 
CERAMIC Jewelry Suppltes, Bar Pins. ear 

screws, for ceramic and woodworkers. 
also, glass and sea shell assemblers. Free 
catalog. Philadelphia Badge Co .• 1007 Fil
bert St.. Philadelphia, Pa. 
AA LEGAL DIRECTORY 
MEXICAN Law Practice. A. B. Flota, Box 

236. El Paso. Texas. 
PUZZLED? Digest of Divorce laws every 

state fn country $1.00. Liberty .Co., 
Brookline 46, Mass. 

50 l\IACIIINERY, TOOLS & 
SUPPUES 

SUPER drill grinder- see our ad on page 
294. 

USEFUL. Practical metal or woodworking 
tools-Mills. Shapers, Drill Presses, VIses 

and many others. - quickly built using 
Lewis plain or semi-finished castings, sup
piled with materials and blueprints. Cost 
a fraction of comparable finished tools. 
Blueprints only available at nominal cost. 
Bend 10c to cover cost of mailing Catalog, 
describing 23 items. Lewis Machine Tool 
Co .• Box 116, Station A. Dept. S-57. Los 
Angeles 31. California. 
UNIVERSAL 8Pc Tool Set $14.85-10 Pc 

... $19.85. Wrench set 6 pc Boxend $7.85 
-Qpenend . . $9.85. Combination Box & 
Open 8 Wrench set . . $14.95 . . Midget 
~~" or %" Socket Set in Case .. $19.85. 
Standard ~!z" 15 Pc Socket Set & Case .• 
$29.85. Tractor %" 14 Pc Socket Set & Case 
.. $9.85. Immediate Shipment-Clip ad 
Mail Check Now. Universal Tool Co., 
1527 Orand, PSM. Kansas City, Mo. 

EXPERIMENTERS-Repai.rmen - Crafts-
men. 400 valuable new springs 75 kinds, 

numerous sizes. 10.000 uses, $2.00. Utility 
assortment, $1.00. Deluxe assortment. $3.00. 
Jumbo, $5.00. Guaranteed. Techn1co, Box 
246, West Hartford. Conn. 
DRILL GRINDER-Grinds drills to fac-

tory accuracy. Calipers with direct read
Ing scales. Circle cut ters. New Tool grind
er. Lowest prices. Free literature. Fa.ctory. 
811-A East 31st. Kansas City 3. Mo. 

STAINLESS Steel. bar or sheet assortment, _ 
ten full pounds $5.00 prepaid. Engineer

ing, 1155 S Kenmore, Los Angeles. Calif. 
SEND $1.00 Receive 5 pr. new gears. as

sorted. Max Estreich, 150-06 Liberty 
Ave., Jamaica 4, N. Y. 
BUILD Quick-Change Gear Box for 12" 

Craftsman lathe. Complete drawings, in
structions $3.00. No castings. Stevens En
gineering, 2604 MiUtary, Los Angeles 34. 
Calif. 
QUICK. Get on maUlng list-receive illus-

trated catalog sheets surplus and stock 
engines. motors. tools, parts, materials. 
Suggestions tor uses. Rush name. Houston 
Maupon, Tipp City 67, Ohio. 
CONCRETE Mixer Efficient Hand Power 

From 011 Drum. Gearless. Plans $2.00. 
A. Mitkos, 8802 Corwin, St. Louis 21, Mo. 
FLAWLESS band tools for master instru-

ment makers, gunsmiths, geophysical 
and electronic apparatus builders and serv
icemen. Send tor catalog. Electrical Spe
cialist Service, Box 2263, San Antonio. 
Texas. 
GEARS For Inventors. Experimenters, 

Model Makers, Schools, Work Shops, 
Laboratories, etc. Government surplus 
made o! Brass, Bronze. Dural, Steel and 

• Stainless Steel. 12 Matched Pairs; 24 
Gears. Bevel. Spur & ratchet. List Price 
$12.00, our Price $2.50, 25 Matched Pairs; 
50 Gears, includes larger gears. also sets 
of Worm gears. List Price $30.00, Our 
Price $5.00. 50 Matched Pairs; 100 gears, 
better assortment, also Crown. Helical. 
Internal and Worm sets. List Price. $75.00 
Our Price $10.00. Limited Quantity, Order 
Now. Note: These gears are sold In sets 
only as listed above. Met Exchange, 323 
Canal St .• New York 13, N. Y. 
SELSYN Motors; 110 volt, 60 cycle AO. 

Army Surplus. Can be used for remote 
control, beam antennas, bingo, signaling, 
wind indicators. Many other uses. Light 
weight, High torque. Original cost $100.00 
pair, Our price $20.00 pair. Guaranteed 
new-original packing. Met Exchange, 323 
Canal St .• New York 13, N. Y. 
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51 1\'IAGIC TRICKS, PUZZLES, 
JOKER NOVELTmS 

"':"'::"::-:-::::=-0::,· 
AMAZE Friends! Your name In "Lights" 

on famous Broadway theatre-featured 
as Magician! Professional Photograph 
$1.00. Rlckarby, 4038 W. 115. New York 25. 
BECOME Comedian I Free Details I Klein-

man, 25-31-M 30th Rd .• Long Island City 
2. New York. 
500 TRICKS you can do I Douglas' famous 

Catalog of 500 Tricks. now only . 10 
cents. America's fastest service on magic 
for pocket. parlor. stage, professional, 
amateu.r. Douglas' Magicland, Dallaa, 
Texas. 
TRICKY Match Box, it turns around! It 

stands up! A.nd it opens. most weird. un
canny magic novelty trick. Complete ready 
to do 25c. The Magician, 2463-K, Kensing
ton Ave.. Philadelphia. Penna. 
AMAZE your friends. Shume entire deck. 

Deal any hand you wish. No marked or 
special cards. No equipment. Send $1.00. J. 
Rich, Box 5163 Old Pueblo Annex. Tucson, 
Arizona. 
ATTRACTIVE Magic Kit of 10 tricks 

($2.50 value} $1.00 postpaid. Kogel' s 
Magic Novelty Co .• 6751-B Colbert St ., New 
Orleans 19, La. 
MAGICIANS', Gamblers' secrets exposed. 

Cards. Dice, Punchboards, Slot Machine. 
Catalog 10c. Book Co., Box 671, St. Louis 
1. Mo. 
FREE! Large catalog of magical apparatus 

if you remit 25c for book "102 Easy 
Tricks." Robbins Co., 152-S W. 42nd St., 
New York. 
BE a Magician. Large professional magic 

catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn, Chicago. 
MAGIC Package 25c, 55 easy tricks $1.00. 

Lindhorst Magic Den. 612-P.C. Pine, St. 
Louis, Mo. 
10 MAGIC tricks and Catalog, 25c. Magical 

Enterprises, Levering, Michigan. 
-,.

VANISHING Quarter and Catalog 25c. 
Sterling Magic, 347 John R. . Detroit, 

Michigan. 
84 CARD Tricks and our latest catalog of 

Magic Tr!eks only 25c. Ball Square Com
pany, Dept. 11-H. 697 Broadway, Somerville 
44. Mass. 
NEW! Simplified Card Tricks! Amazing 

Self-working Bamers $1.00 Postpaid. 
James W. Roundtree, 529H Elliott St., 
River Rouge. Michigan. 
AMAZE and mystify your friends with 

highest quality magic. New catalogue 25c 
coin. Mazda Magic Co., Fond du Lac, Wis. 
MAGIC: Big 160 page Illustrated Catalog, 

latest Magic Goods. 25c. For over ~'3 
century we have supplied Professional as 
well as Beginner. Chicago Magic Co .. 2300 
N. Mason, Chicago 39. 
DON'T pass this opportunity for a riot o! 

fun. Learn "Doubletalk" in ten minutes 
with simplified instructions. 25c Including 
free novelty and illustrated lists. Cable's, 
2069 W. 59. Cleveland 2. Ohio. 
AMAZE! Mystify! Hypnotize! Become Ma-

gician or HY'Pnotist ! Eant Big Money! 
Fascinate Friends! Half Pound Circulars 
Listing Hundreds Revealing Books. Star
tling Secrets. 25e. Nelmar. 2851 Milwaukee, 
Chicago, Dl. · 

52 1\IA.NUFACTURING 
MANUFACTl]RE Paints-Your Garage a 

factory. No equipment capital needed. 
Complete instructions, formulas. suppliers, 
$2.00. Industrial Chemist , 1826-SOth, Ke
nosha. Wise. 
MODELS, small lot manufacturing, met

als, plastics, etc. Milburn, Burlington, 
Kentucky. 
PP 1\ULITARY INSIG!Io'IA 
SILK Embroidered Emblems. Sample and 

price lists 10c. New Insignia Guide lOc. 
Insignia made to order. Hobbyguild. X35 
West 32nd St.. New York. 
FOREIGN decoration ribbons. list, sample, 

20c. Assorted insignia packet. folder, 
$1.00, Inslgniacratt. 236-28th Ave., N. W., 
Calgary, Canada. 
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0 ~fiLK GOATS 
FREE: Postcard request brings you book 

about dairy goats and sample monthly 
magazine. (Subscription $1 yearly). Dairy 
Goat Journal. Dept. 568. Columbia. Mo. 
CC l\IINERALS & PRECIOUS 

STONES 
OEMS. precious and semi-precious, all 

genuine. froin world wide sources. Deal 
direct, no overhead, save money. Catalog 
10c. Hill Co., Route 7-K. Salem, Oregon. 
53 ~SCELLANEOUS 

GOOD "Used" seit-insu·uction educationaJ 
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 treatment. Medical skill Plus 
human sympathy prove successful with 
liquor and drug cases. 60 yeal'S experience. 
Write· 1or free booklet. P. S. Nelson .• The 
Keeley Institute, Dwight, Dl. 
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 
car tridge 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 pr~tctice 
wh11e studying. Write for .free catalogue. 
Imperial Technical Institute. Box 973-S, 
Austin 5. rexas. 
IQ, Logic, Vocational. Personality tests 

$1.25 each. Your capacities thru interest 
Ing scientific tests. Analyst, Box 758, 
Beverly H11ls, Calif. 
PYRAMID Plan sells " anything" by mall 

or agents like w11dfire! Working Instruc
tions $1.00. MacCormack 10-B, Madeira, 
Ohio. 
PRIZE package displays. Jokes, tricks, 

puzzles on display cards. S ta te your line 
of business. Eagle Specialty Co., Akron 11, 
Ohio. 
MAIL Service-Send $1.00; I will send 

dozen post-card photographs of New 
York. Return to me for remail!ng. Letters 
mailed 25c. L. Shelden, P.O. Box 13, 
Morris Heights 53. N. Y. 
RECEIVE Malls. Moneymaking Opportuni

ties, samples, literature. Your name in 
several mailing lists. 10c. Rodgowsk1, 3415 
Broadway, New York 31. 
GIANT Mails. Opportun.ltles. Ad.sheets, Co

Publishing Plan lOc. Harvey Teeple, 
Decatur, Indiana. 
RECEIVE mails. literature. opportunities. 

Your name in numerous mailing llsta 
10c. Greenwood, 277 Broadway, New 
York 7. 
A THOUSAND Laughs-Unique Jackass 

Cigaret te Dispenser. Holds 10 cigarettes. 
Simply press donkey's head down, tail 
rises, presto, out slips cigarette. Satisfac
tion guaranteed. Send postpaid !or $1.00 
with order or $1.10 C.O.D. Santmo Indus
tries, Dept. PS-8, Spencer, Indiana. 
AMAZE with Supermemory! Facts, figures, 

names stick like burrs! Write B-10, Thor 
Books, Box 1210, Chicago. 
NERVOUS? Bashful? "Fears"? Free, 

encouraging information. John Englund, 
Ironwood, Michigan. 
DEPENDABLE cash markets want your 

ideas for simple home. workshop, garden 
or fa.nn conveniences. Particulars tree. 
Hendrickson. Argyle 8. Wisconsin. 
TAILORED Homes plan-book. Sixty ftoor 

plans one-story houses with choice of 
new. smart exter iors styled Colonial. Eng
lish. Spanish. Moderne making hundreds 
o! combinations. Price $1.00! Select homes 
showing two-story houses in colors, $1.50. 
Prepare for rationing- plan now! H. P. 
Jones. Architect. 486-P.S. Brandeis Bldg., 
Omaha. 2. Nebr. 
READ Minds. Mystify perfect strangers 

and friends by answering unspoken ques
tions. telling names. addresses. ages, etc. 
for fun or profit! Anyone can learn easily! 
Completely 1llustrated course-only $1.00. 
The Archer Co., Dept. 9D, 93 Federal St .. 
Boston 10, Mass. 
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'POP«l.Atl · SCIENCE O~PORTVNITIE$ 
PHOTOCELLS. Make your own. Material 

and instructions $1.00. Hill. Box 83, 
Glen Rock, N. J. 
HYPNOTIZE People Easily ! Twenty-five 

simple lessons fully illustrated and clear
ly written show the most modern methods 
known. Only 50 cents. The Archer Co., 
Dept. 19D, 93 Federal St .. Boston 10. Mass. 
TRADE Magazines-Business. Vocational, 

Diversion. Current single copies. Over 
200 fields. Free price-list. Commercial En
graving Publishing Co.. 34S N. Ritter, 
Indianapolis 1. Indiana. 
MEXICAN-Aztec Featherwork Tropical 

Bird Picture Card. Samples 25c. Bullet in 
Free. Mexican Products Co .• 126 N. Main, 
Tulsa 3, Okla. 
INFORMATION-Locating Articles, Prod

ucts (Wholesale) etc. Rakes. Box 0-5931. 
Chicagu 80. 
USED Army Field Telephones-choice of 

leather or wood cases, $8.50 each, $15.00 
per set. Express Collect. Has magneto with 
bell crank. Does not include battery. Ideal 
for play, camping, etc. Connects by field 
telephone wire at 2c per foot. Connect in 
series of two. three or more. Limited quan
tity used Art1llery Type Wall Phones (Re
ceiver and Transmitter not included) Extra 
large crank magneto, Ideal for experiment
al purposes or signallng. In steel case for 
wall installation. $3.75 each. $6.50 per set. 
Express Collect. Write for catalog of camp
ing equipment. Samet Sales Co., High 
Point. N. C. 
ATTENTION Amateur Scientists-Once 

again club membership is open to all 
interested. Write immediately for full de
tails. Membership Department. Royal 
Scientists of America, Box 305, Hopklns
vUie. Ky. 
A PATENTED Hospital item-great sales 

possibilities. Florence Cox, 112 W. Gray, 
Norman. Oklahoma. 
URANIUM ore. Power source for Atomic 

Bombs. 2-inch specimen, $1.00 postpaid. 
Miner, 675 Eliot. Denver 4. Col'orado. 
• 'BEER Song' •. sheet music 50c. orchestra

tion 75c, Posimo Creuz. 340 W. Monroe. 
Jacksonv11le 2, Florida. 
KILL Rats! Make Units At Home, Meri

torious. Plans 25c. Millett, 3754 Menlo, 
Shaker Heights. Ohio. 
BOOKFINDERSI Out-of-print. curious 

books quickly found. Send wants. Clif
ton, Box 1377DSm. Beverly Hills. Calif. 
FREE Drug List! Druggist Z. Robins. 24 

B. Hamlin, Chicago 24, Ill. 
RECEIVE merchandise by mail. Comic 

· Xmas cards, miniature Xmas cards, 
scenic post cards, writing kit gingham 
toys, greeting cards for service men, etc. 
Write for free list. Helen M. White, 242 
Highland RD# 3, Middletown. N. Y. 
UNUSUAL Novelties. samples 10c. Modem. 

Box 2, Station B. New York 2. 
CRUTCHES with tips $1.89 pair, postpaid. 

Braces made. repaired, Bosworth Brace 
Shop, 416 N. Water. Wichita 10. Kansas. 
PERSONAL representative, Boston area. 

Any business. $1.00 hour. Cole. 13 
Clinton St.. Cambridge, Mass. 
CUBAN Surprise Mail 25c Postal Money

order. A. Boza. Cottorro. Cuba. 
NEW toys in wood or steel wanted. Let 

us be your distributor or manufacturer. 
Send samples to City Machine Co., 868 E. 
Tallmadge Ave .• Akron, Ohio. 

ARMY GOODS (USED) 
· RAINCOATS $1, parka suits $3. Jeep hats 

and caps 10c. Oversea caps 10c, Dunga-
. rees 9Sc, Tool boxes $1, Gas mask bags SOc. 

Steel Helmets $1, Gun slings 75c, Holsters 
75c. Canteens SOc, Cups 15c, Mess kits 35c, 
Leggings 2Sc, Cartridge belts 50c. Mini
mum shipment $1. No C.O.D. N. Y. Sal
vage, 144 Chambers St .• N. Y. C. 

TREMENDOUS Bargain! Genuine Import -
ed 100% Lambskin all Fur Rug. Size ap

prox. 36" x 24"'. Beautiful. Attractive, 
Luxurious. Durable! Fur about 4" high. 
Either blue. green, yellow or beige color. 
Ideal for bedroom, living-room, den. etc. 
Special Price $8.95 prepaid. Satisfaction 
Guaranteed. H. & S. Merchandise Co .• 1211 
Chestnut St .. Philadelphia, Pa. 

56 

• 
. 
" ' 

. . 

' AMAZE friends! Your name on marque.e of 1 
Broadway theatre! We make photograph, 

$1.00. Rickarby, 403S W. 115, N. Y. 25. 
FOR Sale or Trade-Thousands of World 

War I Shoulder Patches, large variety. 
Send for free list to H. I . Chinn, 706 S. 
Henderson, Fort Worth. Texas. 
WHITE plaques to paint free price list. 

Graliam Co.. 4348 Bloomington, Minne
apolis 7. Minn. 
CUTTERS, Dental Burs assorted, reclaimed 

job-lot, $1.90 per gross. D'Wolt 1924 E. 
Hart lane, Philadelphia, Pa. 
SQtJARE Dance Instructions. calls, 25 sets. 

$1.00. Ozarklans. Lonsdale, Arkansas. 
5' 1\IODELS & 1\IODEL SUPPLIES 
MODEL Ship Builders! Are you looking 

for authentic, precision ship models? 
Send for richly illustrated fully descriptive 
catalogue in full color of famous ships of 
all kinds. Only IOc. Marine Model Co. Inc .• 
Dept. C2. 29 W. 15th St .. New York. 
GAS Model Engines Available-Rocket Mo-

tor Class C displacement. .460 cubic 
inches $24.8G-Vivell 35 Class C displace
ment .35 cubic inches $20.55. All engines 
equipped with coil and condenser. Postpaid 
Other motors as soon as they become avail
able. Inquiries invited. General Modelcraft 
Co .• Dept. SlO, 91-17 173rd St., Jamaica 
3. New York. 
smP model kits and fittings. Complete 

line Fisher model yacht equipment. All 
Boucher. Fisher. Marine Model and Ideal 
K1ts, fittings an<J blueprints at standard 
prices. Most complete stock in New Eng
land. Send 10c for price lists. James BUss 
& Co., Inc., 220 State St .• Boston. Mass. 
MOST complete Illustrated Catalog-"0-

HO 00" Model Railroad Parts ever 
published. Send 5c for ma1Ung, Selly, 1377 
Gates Ave .• Dept . 822, Brooklyn, N. Y. 
RAILWAY Models. complete line. informa-

tive catalog, HO and 0 Gauge 79 pages 
25c. Walthers. 269 Erie, Milwaukee, Wis-
consin. · 
WORLD'S largest selection model engine 

castings and drawings. Dlustrated cata
logue 10c. Wayne Miller, Belle Plaine, 
Iowa. 
smP Model and yacht supplies. complete 

large 64 page catalogue, 25c. Wm. Wild, 
510 E. 11th St., New York City. 
MODEL Engine Catalog. Railroad Sup

plies. 25c Refunded. Simonsen, P3054 
Greenview. Chicago. 13. 
BOAT Models. P. T .• Cabin Cruiser. Speed

boat. Free Circular. All Star. 2003 Lin
coln Ave .• Chicago 14. 
CATALOGS ( Illustrated) for Modellers! 

Airplanes: 60 page book on Solids. Fea-
tures construction data. specifications. 
camouftaging, 15c; Railroads: 128 page 
"HO" guide. Equipment. accessories, fit 
tings. 25c (includes refund coupon). Bend 
coin er stamps for each profusely 1llus
trated catalog desired. Polk's "Nation's 
Leading Hobby House". 314-P Fifth Ave .. 
N.Y.C. 1. 
SHIP and Yacht Model fittings and blue-

prints. Hundreds of items to choose from. 
Send for our War Time Supplement. A. J. 
Fisher. 1002 Etowah Ave.. Dept. W-S, 
Royal Oak. Mich. 
RADIO control for your model. Send 25 

cents for Instruction Manual to Radio 
Control Headquarters. Box 214. Deal. New 
Jersey. No stamps . 
MODEL Kits and Supplies. List lOc. 

Badger Hobbycraft. 823 S. Second St .. 
Milwaukee 4, Wis. 

55 MONEY-1\IAKING 
OPPORTUNITIES 

25c BRINGS Business Secrets. Success 
Plans. all tested. 25c refund coupon all 

postpaid. Rush. Wilkin, P-1348 N. High, 
Hillsboro, Ohio. 
SELL omce supplies by mail. Samples. 

money making information for twenty
five cents. refundable. Edgar W. Thomas, 
Barnesville 11, Ohio. 
EARN money evenings. copying and dupU

catlng comic cartoons for advertisers. 
Comic-Ads. Argyle, Wisconsin. 

. . :· - : 

A NEW Mail-Order business! Nothing like 
it! Make $3000-$5000 the first year! 

Complete instructions only $1.00. Oppor
tunity Unlimited. Box 5095-B Cleveland, 
Ohio. 
MECHANICALLY Inclined Men- Own and 

operate general Appliance Repair shop. 
Complete. Uiustrated course shows you 
how. Welding, Refrigeration, Motor re
pair, How to get business. etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1456, 2835 N. Central Ave .. Chicago. 
NOVELTY manufacturing offers opportu-

nity to start fascinating, highly profit
able business. no expensive equipment 
needed. orders waiting. big profits, easily 
and quickly learned. Definite post war 
future. Plastex Products. 127 Clement St., 
San Francisco 18. Calif. 
LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
UnbeUevable simplicity and results. Inex
pensive correspondence course. Write Meta
science. De Land. Florida. 
EARN More Money ! The Easiest and Best 

Mall order Idea! For Details Send 3c 
stamp to Bonny Fair, 53 State St., Room 
313 . Boston. Mass. 
DETECTIVES Earn Big Money. Experience 

unnecessary. Particulars free. Wagoner. 
P-125 West 86th. N.Y., N.Y. 
GIANT big mail! Hundreds of money mak-

ing propositions. home work offers, In
cluding big magazine;, all for a dime. Gar
denv1lle Publishers, Gardenville 12. N. Y. 
WANT Financial Independence? I've 

helped hundreds. Tibolt, 81A, Phila. 20. 
ELECTRIC Clocks are every ·where you go. 

buildings. homes, parking-lots. factories. 
Repairs increasing. Our easY to learn 
course with pictures and drawings teach 
You how to repair these clocks. Electronic 
Supply Co .• Box 2350-B, Houston l , Texas. 
WHOLESALE catalog. and directory 10c. 

(Refundable) over 1,500.000 articles. 
Stafford. Sunnyside-X. Indianapolis 44, 
Ind. 
EARN money at home! Thousands dol 

"Home Worker Magazine" tells bow. 
Sample. 25c. Sizemore, Box 6. ' 4917 North 
Kostner. Chicago. 
$10.000.000 FREE-Prize Contests. Win. 

Fortune. Bulletin, Free. Cash Register, 
210 Fifth Ave .• New York. 
WANT Financial Independence? New plan 

helps hundreds. Tibolt, 81A Phila. 20. 
25c STARTS you in money-making Busi-

ness! Sell new and used merchandise to 
friends and neighbors. Rush 25c (coin or 
stamp) for special Introductory offer of 
three beautiful dresses for $1.00. Pay post
man 75c balance plus few cents postal 
charges. Sell at big profit. Complete 
instructions and circular free. Crown Co .• 
164-D Monroe St .. New York 2. 
NOON hour special! Costs 5c. sells 25c. 

EverY man in Shop or omce a. hot pros
pect. Details. Sample 25c. Mall order plan 
included. Davis. Box 1015, Lynchburg, Vir
ginia. 
500 DIFFERENT man order offers, every 

month for 3 months. Only 25c. Dickey's, 
4304-P MarYland. St. Louis 8. 
IF you want to Swap Buy or Sell anything, 

send 25c for The National Swappers 
Guide. It's full of opportunities to Swap, 
Buy and Sell almost anything under the 
sun. 610 St. Joseph. Evansv1lle 12. Indiana. • 
A $100-a-month hobby at home! No soUcit-

ing, no mall order. no meeting people. 
Easy, enjoyable pastime. Details. 2Sc (re
fundable.) Laura Dickson. 233-PS Main 
Building, Lander College, Greenwood. S.C. 
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 Central Station, New York City. 
NEW! Cocoanut straw pocket books, with 

sea shell de-.vuttions. Beautiful; Unique! 
Highest quality. Only $5.00 Postpaid! Wil
Uam Cartwright & Co .. Nassau. Bahamas. 
PRO.FITS from Plastics complete formula 
-25C postpaid . Gerald McNeely, 3044 

Jackson Blvd.. Chicago 12, Ill. 
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~O'PliLA· 'I $C(ENCE O~PORTVNIT/ES 

MAKE money and travel, Two good Coast
, to-Coast systems $1.00. T-Systems, Box 

310, Memphis, Tenn. 
CHRISTMAS Cards, Gift Wrappings, S ta

tionery Cabinets, Novelt ies. wholesale 
prices. 4154b Fifth St., Philadelphia 40. 
CASH Mail Order Business. Big Profits, 

Successful Income Builders, Hollywood 
28, California. 
YOUR Money Making Opportunities are. 

wanted by over 689,903 Popular Science 
readers! Advertise here for real results! 
For full informat ion, wri te today for infor
mation. Classified Sect ion, 11th fioor, 353 
Fourth Ave., New York, N. Y: 
PROFIT ABLE Local or Mail order business 

in ·your home. Free booklet describes 125 
proven plans. Kessler Service, Box -392-PS, 
Indianapolis 6. Indiana. 
X 1\IONUl\lENTS 
WRITE For Direct Prices $14.00 Up. 

Freight Paid. Guaranteed. Free Catalog. 
Granite-Marble Factory. A49, Oneco. Fla. 
56 1\IOTION PICTURES & 

SOUND EQUIPl\IENT 
GUARANTEED fresh movie film! Three 

spools double 8mm., $3.45! Six spools 
single amm for Univex cameras. $3.50! 
(Limit six each type.) P rocessing free! Will 
ship c.o.d. on $1.00 deposi t. State make of 
camera. Eso-S, 4038 Broadway, Kansas 
City 2 .. Mo. 
SENSATIONAL full color movie subjects! 

8mm., 16mm. Big catalog, 25c. Sl_lecial! 
Projection length sample scenes (Koda
chrome). " Waiklki Hula", $1,00. Specify 
width. Irlscope kits , $5.00. World in Color 
Productions, Box 392, Elmira, N. Y. 
CAMERA Film; 100 ft. Panchromatic 

16mm Weston 64 $4.95. ·25 ft. Double 88 
Weston 64, $1.99 free processing. Movie ac
cessories, chemicals. We do processing. 
Free circulars. Fromader Genera, Daven
port 5, Iowa. 
8-16mm SILENT-sound films. Complete 

rental Jibrary. All latest subjects. Free 
catalogue, (sample film 10c). Garden Film, 
317 W. 50th. New York 19. 
FEATURE sound programs- shipped any
• where $4.95 complete. Free Catalog. Na
tional Cinema Service, 71 Dey St., New 
York. 
MOVIE Camera F1lms. 100' 16mm $2.50, 

25' Double 8mm $1.25. Free Developing. 
·· Better Films, 7t2 NewLots, Brooklyn 7, 

N. Y. 
LEARN movie projection, management. 

Free catalog. Theatre School, Elmira, 
N. Y. · 
FRESH Movie Camera Films~Price Reduc

tions. Ambassador, 479-A Quincy St., 
Brooklyn, N. Y. 
MOVIE projectors bought and sold. List 

10c. United, 2309~D Lawrence, Toledo, 
Ohio. 
BEAUTIFUL Kodachrome Slide and liat, 

25c. Art Slide Co.. S-1, Canton, Ohio. 
ENTERTAINING as well as Instructive 

Home Movies-Including famous tit les 
and subjects in 8mm and 16mm film, from 
$2.00 up. Send dime for big 1945 catalog 
and sample. Audet, Box 6520-AG, Phila
delphia 38. Pa. 
BOME Movie Rental, Sales. Exchange. 

8/ 16mm and Sound. Latest Releases
Money-Saving Rates. Details for Stamp. 
Midland Film Exchange, . Box 429, Oak 
Park 3 . Til. 
GIRLIE Films 8/ 16 List Samples 10c. Pyra

mid, 615 Eleventh, Paterson 4, New 
Jersey. 
COMEDIES- Glamour, Sample, Dime. 

Zientek, 1129 Monroe Circle, Baltimore 
25, Md. 
DEALERS! Want more business? Advertise 

your films or equipment in this column. 
Read by enthusiastic photography-minded 
Popular Science readers - 689.903 every 
month! Write for folder information today. 
Popular Science Classified, 353 Fourth 
Ave. , New York City. 
"TBE World's Greatest Passion Play", All 

sizes. Rent or Purchase, Write Bem·en
way Film. 33 Z Melrose St., Boston 16, 
Mass. 

OCTOBER~ 1945 

SEND s tamp for 16mm. 8mm catalogue. 
S terling' s, 679 Northampton, Easton, Pa. 

8-M.M. FILMS all types Save 35%. How
ard Burkhart, 117 Roosevelt, Phila . 20, 

Penna.. List 25c. 
57 1\'IOTORCYCLES, BICYCLES 

& SUPPLIES 
SEND 25c (35c by first class mail) for Big 

War -Barga.ln Catalogue Number Nine 
listing hundreds of bargains in Motor
cycles. Motorbikes; Motorscooters $40 up; I 
gasoline motors $5 up. New tires and 
wheels at factory prices, 10x2. 75 ttre $2.59; 
others as low as $1.50. Mailorder only. We 
have purchased entire stock of Shipps 
Midgets of Zanesville. Midget Motors 
Directory, Athens, Ohio. 
PARTS accessories pistons chain Harley 

Davidson Motorcycles. McCann's. P .O. 
Box 114. El Paso, Texas. 
WHEELS, Tires, Tubes far Motor Scooters. 

MHiget Cars. Wheelbarrows, and Indus
trial equipment. All sizes. Bicycle Parts, 
accessories. Largest stock in United States. 
Send dime for list. Cycle Transport Com£ 
pany, 1241 S. Michigan Ave .• Dept. C, Chi
cago 5, Illinois. 
BUILD America's lowest priced motor-

scooter speedster! Complete plans. speci
fications, $1.00. Big list used motors, etc. 
included free! Motor Supply, Box 1682-
cs. Toledo, Ohio. 
PROFESSIONAL Midget Racer, Motor-

scooter, Midget Car and Midget Motor
cycle. Plans, specifications for all four con
tained in lllustrated handbook. 25c. Big 
list used motors, motorscooters, Servlcycles, 
etc., included free! Midwest, 3839 Drum
mond, Toledo, Ohio. 
MOTORBIKE Manual. Containing motor-

bike and scooter plans. catalog section 
and motor tune up chart. $1.00. Variety 
Enterprise, Post Omce Box 124, EvansvUle, 
Ind. 

HARMONICAS $2 Double Row $3 & $5 
each Ocarinas $1 Guitars $10 up. Free 

Catalog. The Musician's Shop, 2 E. Cent re 
St., Baltimore 2, Md. · 
PIANISl'S - QUickly improve technique. 

sigh treading, accuracy. memoriZing. play
ing through Mental-Muscular Coordina
tion. Free Booklet. Broadwell Studios. 
Dept . 95-K, Covina, California. 
·SONG Poems Wanted, for musical settings. 

Send poems for Free Examinat ion. Write 
for Free Instruct ive Booklet outlining Op
por tunities. United Music Corporation. 
Salem 12, Indiana. 
"CROSS-note 'Puzzles". Interesting, in

structive. Guiding parents show child to 
music, music-writing. Price $1.00. D 'Aleo, 
145 W. 45th S t. , N. Y. 19, N. Y. 
PLAY Piano Without .Lessons in 30 min-

utes (not by ear). New patented Play-At
Once Keyboard Sheet Music. $1.oo· for 3 
complete pieces. Money back. Keyboard 
Music Co .. 722PS Kimball Bldg. , Chicago 
4. Ill. 
POPULAR Plano in 12 lessons. Beginners 

or advanced guaranteed. Kelly School, 
1734 30th Ave.. San Francisco. Cal1f. 
POEMS Wanted! I'll compose special mu

sic. Send poem for Free examination. 
Eliot Wright, Box 3861-Y, Portland 8, 

. Oregon. 
SONGS arranged and scored. Melodies 

composed for lyrics. Workmanship guar
anteed. Write for particulars. Tommy Kil
bourne. Box 1253. Bakersfield. Calif. 
"GUITARS" "Band Instruments" 
"Bought." "Sold," Free List. P. S. Ru
dolph's, Atchison, Kansas. 

HOME Study Course for Hawaiian Guitar. 
(diagram). Tulsa Institute or Music, 

109-B W. 4th S t., Tulsa 3, Oklahoma. 
AC NA1'1E LISTS 

A LIST That Pays 01!! If you carry a Une 
BUILD Midget Racer from castot! parts! of Adult Books. Pin-Ups, etc. Live Names 

Plans. specifications, construction in- typed on gummed labels $10.00 per 1000: 
formation , $1.00. Motor Supply, Box Test 2000 for worthwhile returns. You'll 
1682-CS, Toledo, Ohio. be back for more. Major Book Co.. (List 
''MODERN Motorcycle Mechanics," man- ~~~i-_>· 7204 Juno St. , Forest Hills, New 

ual, enlarged, revised second edition. 
550 pages. 300 IllustrA-tions. The most up- NEGRO Names Women or men $4.00-1,000. 
to-date and complete motorcycle book pub- Most any class names, Free Details. 
lisbed. Covers operation and servicing Dixie, King, N. Carolina. 
Harley-Davidson, Indian and British 
makes. Available im.mediat.ely. Price $3.00. 59 OLD GOLD, WATCHES, ETC. 
Nicholson Brothers, Motorcycle Engineers. GOLD $35.00 Ounce-Mail old gold teeth, 
Saskatoon, Canada. · diamonds, jewelry, watches-receive cash 
FLOYD Clymer's Motorcycling Manual. by return mail. Satisfaction guaFanteed. 

120 illustrations. Information, specifica- Free information. Dr. Weisberg's Gold Re
tions, descriptions dozens motorcycles. En- fining Co., 1500-B Hennepin, Minneapolis, 
gines, transmissions. carburetors, square ::M~i•n•n··~-=-=~~=-=-=-=~~~~~=~---
four, two piston singles, overhead cam- B OLD STAMPS 'WANTED 
shafts, spring frames , hydraulic forks. 
sidecars, riding instructions. Two cycle 
engines and power bicycles described, Il
lustrated. $2.00 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6, Cal1f. 
PLANS, Scale drawings. specifications, 11-

lustratlons for building attractive motor 
scooter complete $2.00; plans electrically 
driven bicycle $l.50. Postpaid. Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 
ENGLISH "Motorcycling" ·Magazine. In-

teresting, educational, foreign motor
cycles. Racing, new-old models, advertise
ments. 50c sample copy. Clymer, 2125 W. 
Pico, Los Angeles 6, Calif. 
FLOYD Clymer's popular motorcycle, auto

mobile books. See advertisement under 
Automobiles! Clymer, 2125 W. Plco, Los 
Angele.s 6 . Calif. 
TIRES, Tubes, Wheels, for industrial 

trucks, carts, wheelbarrows, scooters, 
midget cars, coaster wagons. Nationally 
known makes, first -line quality. Sizes 8" 
to 18" o.d. in 2. 4, and 6 ply tires, separate 
inner tubes. heavy duty demountable 
wheels. Also Caster Forks, sttalght and 
swivel types. Free illust rated circular and 
prices. Jahant Co., 626 E. Exchange St. , 
Ak-.:on 6, Ohio. 

58 1\IUSIC, MUSICAL 
INSTRUMENTS 

PLAY Swing Piano! Send 10c for instruc
tion bulletin . Christensen S tudios. 765 

Kimball Hall. Chicago 4. Ill. 

I WILL pay $100.00 each for 1924 1c green · 
Franklin stamps, rotary perforated elev

en (up to $1.000.00 each unused). Send 6c 
today for large illustrated folder showing 
amazing prices paid. Vernon Baker, PS-510, 
Elyria, Ohio. 
WHAT have you to ot!er? A collection? A 

"Shoe Box" accumulation? Anythinr in 
stamps. We urgently need them. Spot cash 
paid. Cosmopolitan Stamp Co .. 1457 Broad
way (Times Square). New York. 

61 PATENT ATTORNEYS 
PROTECT your invention through medium 

of· my expert personal service. Prelimi
nary informat ion without obligation. Hor
ace L. Beall, 902 F Street, N. W. 4, Waah
ington, D. C. 
WBAT 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 \o the modern demand for Inven
t ions-our long experienc;e as Registered 
Patent Attorneys· will help you. Get our 
Free Book, "How to Protect, Finance and 
Sell Your Invention. " Also special docu
ment free. "Invention Record" on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow & 
Berman Patent Attorneys, 143-X, Atlantic 
Building, Washington 4, D. c . 
PATENT-Particulars, free, airmailed: Ster

ling Buck, P637 N. Ave., Baltimore 17. 
Md. 
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PATENTS Secured. Two valuable bootleta. 
"Patent Protection" and "When and 

Bow to Sell an Invention". together with 
valuable "Evidence of Invention" form 
~ent tree. Write immediately to experienced 
patent counselors. Victor J. · Evans & Co .• 
941-L Merlin Bldg .• Washington. D. C. 
PATENTs-Trade marks. Prellmlnary ad-

vice, book and disclosure form free. Per
sonal service. Irving L. McCathran. 316 
McLachlen Bldg., Washington t. D. C. 
Registered Patent Attorney. 
"INVENTOR'S GUIDE" free. containing 

100 mechanical movements, information 
about patenting. selling Inventions. Frank 
B. Ledermann. 154 Naaaau St .. New York '1. 

C. A. Snow & Co.. S-427 Snow Bldg .• 
Washmgton 1. D. C. Registered Patent 

Attorneys. Established 1875. Literature 
maiied on reqllest . 
PATENT Protection. Write for informa

tion. Fees. Record of Invention. Free. 
Randolpll & Beavers, 340-A Columbian 
Bldg., Washington, D. C. , 
PATENTS Obtained; selling service. In

formation, recon.•nr forms free. Labiner. 
World Buuaing. !'lew York 7. 
INVENTORS: Learn now-without obllea-

uon- bow to protect and sell your in
vention. Write for free " Record of In
vention" form and complete Instructions 
for making disclosure and eatabliahlng date 
of your invention. We aiso send our new 
free "Patent Guide for the Inventor," con
taining complete information about pa~t 
procedure and bow to sell inventions; IPV
tng tuuatrattona of many successful in
ventions; over 150 basic mechanical move
ments. We assure you prompt. confidential 
aervlce. Delays may be dangerous. Write 
tod&J for lour free "Patent Guide" and 
"Record o Invention" form. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys, 52B-J Adams Building. 
Washington. l>. C. 

GZ PATENTS I<'OR SAI.E 
FOR sale or royalty. Twospeed gear. and 

Vertical mllling a ttacnment for lathes, 
Sprocket intermittent movement for pro
jectors. Patents applied .for. Chas. Dyer, 
Stratton. Maine. 
FOUNTAIN pen patents for sale on a revo

lutionary new pen. John A. Snodgrass. 
Box 107, Prescott. Ark. 
63 PERSONAl. 
LONESOME? Get "Cupid's Mail" . Many 

wealthy. (Stamp). Excel. 2149 Jackson, 
Chicago 12. Ill. 
ACQUAINTANCES quickly made through 

correspondence. Confidential. Lonesome 
folks write, ·social, Box 15'7-A. New York 

. 11. 
SWAP; Trade. 3 mon~hs 2Sc. "Swaopers ' 

Gazette". 2836-S Slevin. Louisville 12, 
Ky. 
BE Lonely No Morel Open Destiny's Door! 

soc Brings Cupid's Destiny. World's 
Greatest Social Publication, including na
tionwide names. addresses; either sex. CaP
tivating descriptions; sparkiing pictures
widows, widowers, bachelors. beautiful 
girls desiring early marriage. (Year. bi
monthly, $1.00. ) Mention your age. Destiny 
League. Aberdeen 75. Wash. 
CHANGING jobs soon? Let our psycholo-

gista advise suitable employment. courses, 
vocational future. Locate work where suc
cess is easier, promotion faster, happi
ness greater. -Discover your personality 

, strengths. special ab111ties. I.Q. Refund if 
dlssatistled. Free information sent any
where. Vocational Guidance Clinic, High
land Park 9. N. J. 
DRUNKENNESS Is a disease which re-

sponds to treatment. Medical skill plus 
human sympathy prove su.c.cessful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S. Nelson. The 
Keeley Institute. Dwight, Dl. 

WORLD'S greatest external. infallible 
painless. healing medium for skin-Can

cers. eczemas. soldier's trench-foot, jungle
rot, etc. "Sirsalve", two ounces $1.30. Re
mit· by Cash, check or draft to. J . H. 
Leonard, Box 751, Eastland, Texas. 

58 

PSORIASIS Su1Ierers: ·Has evetyth!ng 
failed to bring even temporary relief 

from sca.les. lesioQs and itching'? Then 
write today for Free important informa
tion. You needn't invest one cent! PiXacol 
Co .• Dept. S. Box 3583. Cleveland. Ohio. 
LONELY People Everywhere are finding 

real happiness through ·int roductions by 
mail. Particulars sent Free, sealed. I'll 
show you proof. Nancy Jordan. G.P.O. 
Box 3'76-PS. New York. 
MAKE new friends tbru old reliable club. 

Free book with photos of members. 
Correspondence confidential. Exchange 
CompanY. 3827-PS Main. Kansas CitY. Mo. 
ATHLETE'S Foot Remedy $1.00 bottle. 

post paid. Guaranteed. Medically recom
mended. Dr. W . J ... Renz. Room 3 Chavanne 
Bldg. . Lake Charles, Louisiana. 
LEARN Ventriloquism. Jc stamp brings 

part1culars. Smith. Dept. 224. 801 Bige
low . Peoria. Illinois. 
REJUVENATION or Men. Also Diabetes 

without needle. Home treatments. 
Healthhotel. South Whitley, Ind. 
AMAZING Discovery of the Biblical Gar

den of Eden. Detalled information $1.00. 
The Better Way. Box 456, Lakeport. Calif. 
LONESOME? Get acquainted this easy 

way. Confidential sealed particulars 25c 
coin. Box 310, Memphis. Tenn. 
LONELY? Trailsend friend awaits you, 

particulars. Box 202'7. Madison. Wiscon
sin. 
DREAM Dictionary. 500 dreams explained, 

only lOc. Kaybe, Crescent Beach, B. C., 
Canada. 
LONESOME? Names-Addreases-Descrip.. 

tlons 25c. Ideal, Box 994, Sandusky. Ohio. 
BANISH Loneliness. Particulars Free. 

Oscar Mayes. Box 397. Elmira. N. Y. 
REAL 10 power telescopes $1.90. United, 

2309- B Lawrence. Toledo, Ohio. 
HAIR Fall1ng? Dandruff? Write Tricbolo

gist, 139 Lewis Stree.t. Phillipsburg. N. J. 
COMMONWEALTH of Israel. Literature 

15c. Box 87, Statlon H. New York 25 . . 
NERVOUS? Bashful? "Fears?" Pree, 

encouraging information. John Englund, 
Ironwood. Michigan. 
RUPTURED?? Improved Appliance Balds 

easily. Free Trial. Free Rupture Facts. 
E .. - !es Co .. Flint. Mich. 
LONELY? Confidential particulars free. 

Let America's largest club help you. 
Blair Club, 4520J Sheridan. Chicago fO, 
Ill1nois. 
LONESOME, 25 names 25c. Name lh;ted 

25c. Renick. Holland, N. Y. 
BUY Vitamins direct. Save. Postcard. Ma

toaka Products. White Bear Lake, Minn. 
MEET New Friends through our Personal 

Service dedicated to promotion of inter- 1 
eating friendships. Discriminating clientele, 
all .religious faiths. Established 1935. When 
in New York visit us. Grace Bowes. Ameri
can SerVi<'e 236-PS W. 70th St .• New York 
City, N. Y. 
FIVE leading Mail Order Magazines. 25c. 

Stamp Photos, rock .bottom prices. $1.00. 
per 100, Big package fun Novelties. 15 
items. 25c. Lists. 10c. All for $1.25. Nation
al Distributors, Box 57-PS, Muskegon Hts. , 
Mich. -

GET Acquainted Club--Through social cor-
respondence thousands yearly meet their 

"ideal". Write for list of eligibles. Many 
in your State. Simpson. Box 1251, Denver, 
Colorado. 

WIDOW and Widowers Club. (Confidential 
details 25c.) Write John Rankin. Spring

field. Missouri. 

END Constipation. Now-amazing, qu!ck, 
lasting reltef without medicines or me

chanical devises. Conquer constipation !or 
keeps. really live! Write today. Consol, 
765 S . Emerson, Denver 9, Colorado. 
LONESOME Get acquainted with hundreds 

of members. Confidential free particu
lars. Lone Star Club, P.O. Box 923, St. 
Louts, Mo. 

LONELY? Join exclusive club. Correspond 
with ladies, gent lemen seeking friendship 

and marriage. Write Broadway Friendship 
Service. 1472 Broadway, New York City. 
HYPNOTISM. Complete 20 Method Course. 

25c. Western Institute Hypnotism D-1619, 
Pale ttDe. IU. 
DA:r-r!J!:L Williamson-Please Write. Call 

Collect. Whole Famlly Awaits Word. 
HAVE Penpals worldover, Illustrated Mag

azine with list lOc. World Card Club, 
King. N. Carolina. 

LONELY? Plain sealed details free. 'Largest 
Club In West. Endorsed by ministers. 

Club Elite, Box 71, Los Angeles 53. 

TYPISTs-Earn extra money typing manu
scripts for Authors. Write Vassar Serv

ice, 332-7 Washington, Hoboken, New 
Jersey. 
LONELY, Have romance, companionship 

thru correspondence. Particulars free. 
Pearl Smith, Box 2732, Kansas City 13, Mo. 
LONESOME! Descriptions and details free. 

Big lists. ACME. Box 192-S. Aloha, 
Oregon. 
MAKE Colorful Handmade Jewelry with 

interlocking plastic links. Popular gift 
item! Excellent sideline. Free details. Be
ginnel''s kit and instructions. $1 (refund
able). Hughes. 218 Sidell. Danv1lle 2, 
IJllnota. 
BANISH Loneliness. cultivate friendship. 

companionship through America's finest. 
Correspondence Circle. Delightfully d11fer
ent. Details Freel Gotham Circle, Box 
366-F, New York 18. 
LONELY Hearts-Jotn our club. find your 

Ideal. This high class club gives Con
fidential dignified and unexcelled service. 
Sincere people write Box 1555, Dallas. 
Texas. · 
FIND Happiness Through Astrology. Ideal 

Mates Everywhere. Free Details. Treasa•s 
Social Register, Box 14, Hazel Park, Michi
gan. 
LONELY? Join Tower Club. Stamp, Age, 

Box 444-P. Kansas City. Missouri. 
CHlSSS Players. Play Cross-Country Chess 

by Mail. More Fun Than Over-The
Board. Make New Friends Through This 
Nationwide Club. Rapid, Emclent. Personal 
Service. Information Free. Mall Order 
Chess. '714-X 19, St .• Merced. California. 
HOW To Get A Better Job. Free informs.
. tion from Postwar AdJustment service, 

Box 55-S. Harper Station. Det:-oit, Mich. 
MEN: Wake up! Enjoy life. Be peppy. Get 

rid of that tired sluggish feeling. Send 
$2.00 now for 50-day supply ·Of Youth
Bilt 9-in-1 Vitamin Capsules. Youth-BUt 
Vitamin Products, Dept. Z 5, 55 Vesey St., 
N. Y. 7. N. Y. 
PIMPLES disappear overnight. I tried 

everything till I found this Formula. 
Make 1t yourself $1.00. Morean, Bo.x 243. 
Lowell, Mass. 
PROBLEMIZED? Your problem fully an

lyzed, advised $2.00. Schoenberg, 16 
Carrington. Providence, .Rhode Island. 

WW PLASTICS 
PLASTIC8-without high beat or equip.. 

ment. cheap! Formulas. Inst ructions. 
$1.00. Tirekop, M-10. Madeira, Ohio. 
MONEY In Plastics. Plastic Kit contains 

2 lbs. Lucite Sheets Colorintr Dye and 
Cement with instructions. Send $2.00 to 
Plastic Specialty Co., 192 Lexington Ave., 
NYC. N. Y. 

64 PHOTO :nNISHING 
SENSATIONAL Introductory offer! Send 

snapshot or negative, this ad, and Jc. 
We'll send you a beautiful 7" x 5" enlarge
ment! Or. Kodak roll developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints, 25c! Special! 
From your negatives, 16 regular-size or 8 
double-size reprints, 25c! Candid Rolls-36 
exp. 35mm developed, vaporated, enlarged 
to Jxf. $1.00! 18 exp. 50c. Reprints. 3x4. 3c 
each. We have new. perfect 35mm film. 
Low prices. Free Mailer, details on re
quest. American Studios. Dept. 280, La
Crosse. Wis. 
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BIGGEST $1.00 value in 35mm finishing I 

today. 36 exposure fine grain 3~~x4% en
largements; deckled. embossed margin and 
date. Eighteen exposure 'l5c; 16 exposure 
splits 55c; 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, decltled con
tact finish with embossed wide margin, 
25c. Mailbag FUm Service, Box 5HOA, 
Chic.ago 80. 

CHOICE Film OOers-Roll developed, 8 
beautiful enlarged prints (deckled if de

sired); or .16 brilliant "Lifetime" prints; 
or 8 sparkling prints plus 2 fade-proof en
largements. Pre-war quality and prlce--
25c. Fast service. Quality guaranteed Free 
mailers. Dept. 18. May Studios. La Crosse, 
Wisconsin. 

OIL coloring photographs can be a fasci-
nating hobby or profi table sideline for 

those with artistic talent. Learn at home. 
Easy simplified method. Send for free 
booklet. National Photo Coloring School. 
1315 Michigan, Dept. 1722. Chicago.s. Ill. 

• ROLL Developed and 8 beautiful enlarge-
ments 2 to 6 times larger. Deckled Edge 

-High Gloss. Any 8 exposure roll 25c 
coin. 12 ex. 35c-16 ex. soc-36 ex. $1.00. 
RepTint Enlargements 3c each. Alden 
Photos. 94-4 Astor Station, Boston 23, Mass. 

MONEY Back Guarant.ee--16 Sparkling 
double clear Nu-Art Prints, also 2 Enamel 

Finish Enlargements. All complete 2S cents. 
Rolls or negatives. Prompt, Careful, Gua.r
anteed. Lifetone Studios, D ep t . 108, Des 
Moines 8, Iowa. 

YOUR ·6-8 Exposure Roll Developed and 
Two prints 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. 

EVERY picture an enlargement! 8 spar-
kling · deckle-edge Enlargements and roll 

developed 25c coin; 116 size or smaller: 
enlarge reprints Jc. Enlarge Photo. Box 
'l91Q. Boston. Mass. 

AT Last! Roll Developed, all your snap-
shots hand-colored as beautiful as most 

actual colored photography JSc. Hand col
ored reprints 4c each-12 for 4Sc. National 
Photo Art Co., Janesville 27, Wise. 

CENTURY delivers work and service that 
can't be beat. 8 exp. roll 2Sc with two 

professional enlargements ~r~e. Century 
Photo Service, LaCrosse, W1s. 

2 BEAUTIFUL Hi-Gloss prints each good 
negative and enlarging coupon with each 

6 or 8 exposure rQll developed 2Sc. OWl
photo Co .• Weatherford, Oklahoma. 

PHOTOSTAMPS. picture yourself on post
age stamps . H2c each. Free Samples. 

Artcraft Photo Co., 1600 Coney-Island Ave., 
Brooklyn JO, . N. Y. 

REPRINTS Jc each. any number, minimum 
order 2Sc. Fred A. Eastman, Bode, Iowa. 

FINE grain finishing. 8 exposure rolls JSc. 
Reprints 4c, no limit . Fotofinish. Apple

ton, Wisconsin. 

TECHNIFINISH 35mm 36 exposure rolls, 
fine grain developed and beautifully en

larged to 3• x 4• high gloss prints only 90c; 
18 exposure rolls 55c. credit given for non
printing negatives. Reprints only 90c for 
36, 55c for 18. Reprints of selected frames 
from uncut rolls 4c each. Reloads for your 
empty cartridges: 36 exposure reloads 35c, 
18 exposure reloads 20c. Fresh stock. Tech
niftnlsh Color Prints 8w X 10"' from your 
35mm Kodachromes or 3Smm area of larger 
transparencies only $3.00 in distinctive 
mounts; $1.50 for additional prints from 
your 35mm negatives for your projector: 36 
exposure positives SOc, 18 exposure 35c. 
Write for free mailing bag, sample print 
and complete Information.. Technifinish, 
Dept. 113. Rochester 3, N. Y. 

KODAK Snapshots Movie Stars. Lana 
Turner, Ann Sheridan, etc. 12 different 

$1.00. Frederic.k Forman, 868 Lorimer, 
Brooklyn 22, N. Y. 

PHOTOSTAMPS. Name if desired. Prompt 
service. $2.00-100. Knall , Box 122, Port

land, Indiana. 

. OCTOBER, 1945 

BEAUTIFUL double size Pictures 31,2c each, 
from 116 and ~20 negatives. 3 1,~x4~2 from 

all other sizes. All work guaranteed. Over
night service. Roll developed and 8 pictures 
30c. Roll 12 p ictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por
trait pa:lfr 5x'l-30c, 8xto-50c. Copies 
made from any picture 'l5c. Pacific P hoto 
Service, Box 666, San Francisco. California. 

SPECIAL-25 re-prints SOc; Suburban 
Studio, 1408-S Bond, Rockford. Illinois. 

BEAUTIFULLY Framed 7x5 Gold Tone en-
largement made from your favorite photo 

or negative. 50c, 3 for $1.00 postpaid. 
Money back guarantee. Most appreciated 
gift. King of Photo, Box 2S1, Sta.. A, 
Boston 16, Mass. 

PHOTOS Copied 2Sc Enlargement 25c. Roy 
Tichener, 1805 Elm, Cincinnati, 10. 

66 POULTRY & SUPPLIES 
RAISE turkeys the new way, write !or free 

information explaining how to make up 
to $3000.00 in your own backyard. address 
National Turkey Institute, Dept . 57, Co
lumbus. Kansas. 

67 PRINTING, 
l\IULTIGRAPHING, 

Mll\IEOGRAPffil'lG, ETC. 
BUSINESS, Personal S tationery. State re

quirements. Samples, Price List free. 
How Printing Co .• 717-23 Eunice, Webster 
Groves 19, Missouri. 

HIGRADE Letterheads 81h xll, 50o-$2.9S, 
lOOo-$4.SO. Postpaid east of Mississippi. 

William Jones. Dept. PS, Westbury Ave .• 
Minneola, New York. 

400 S~2 x 8~2 LETTERHEADS $1.2S. Free 
Samples. Mango Printing Co.. SS5-B 

S. 20th, Newark 3, N. J. 

QUALITY Printing Prepaid: Business, Per-
sonal Stationery. Letterheads, Envelopes, 

S tatements. Prices Reasonable. Samples. 
Mero Products, Box 344, P unxsutawney, 
Penna. 

500 EACH Standard-Return envelopes, 
s 1,2 x 81,2 Jetter.head.s, $5.75. 1,000 $11.00. 

Send 1,2 deposit, balance C.O.D. Box PS 1, 
Manchester, Connecticut. 

68 PRINTING OUTFITS & 
SUPPUES 

PRINT your own Postal Cards, paper, or 
anything on " Printomatic Self-feeding 

Rotary Posta l Card ·stencH Duplicator. 
Only $9.50 with $2.35 worth of · supplies. 
Stencils. Ink. etc. Li terature Free. Pitts
burgh T ypewriter Supply, 336-RA Fourth 
Ave., Pittsburgh 22, Pa. 
PRINTING equipment. type and supplies. 

Send stamp for details or dime for com
plete illustrated supply book. Kelsey Inc. 
X-8, Meriden. Conn. 

HOME-Made Printing Press, Duplicator. 
Printers' Cuts-details 10c. Tlrekop, 

. H-11, Madeira, Ohio. 

PRINTING Presses, Type, Supplies. · Lists 
Jc. Turnbaugh Service, Loysville, Pa. 

INEXPENSIVE home-made printing press. 
Details free. Novelty Shop, Downsville, 

Louisiana. 

PRINT At Home-Send 10c for Catalogue 
-Type, Presses. Supplies. Barnhard Co., 

6 Columbia St .• Newark 5, N. J . 

69 PROFITABLE OCCUPATIONS 
ANNOUNCING home study course In com-

mercial baking. Practical basic training 
Good field for those wtth aptitude. Nearly 

·depression proof. Send for free booklet. 
'·Opportunities in the Baking Industry." 
National Baking School, 1315 Michigan 
Ave., Dept. 172-A, Chicago 5, Dl. 
LOCKSM1'l'HING-Profitable Business or 

Hobby! New course teaches you how to 
pick locks, fit keys, de-code, maaterkey, etc. 
Easy self-instruction lessons. . Bargain 
price. Free details. · Write-Nelson Com
pany, Dept. 'l-01. Chicago 4. 

ssooo FROM Half Acre! Growing Ginseng. 
Seed. contract supplied. Particulars lOc. 

Associated Growers. Dept, 12, St. Norbert, 
Manitoba. · 

I 

$40.00 WEEKLY. Made growing mush
rooms. Fresh: Dried. Dominion Patent 

331583, free spawn. North American, 169Y 
Yonge. Toronto. Canada. 

. 
DOUBLE your money back if not delighted 

with description, new mall-order profits! 
Rush lOc. MacCormack, 10-K, Madeira, 
Ohio. 

MUSHROOMS, grown. Boxes, Barrels. In
structions SOc Spawn $1.00. Gordon, 553 

William, Winnipeg. Manitoba. 

EXCEPTIONAL profits raising mink. Fin
est breeding stock available. Details 

furnished. Franklin Young, Riverhead. 
Long Island, New York. 

HOMEWORKERS, make, sell, shell jewel
ry, novelties. Beginners ki t . $1.00. Cata

log Free. Burton, Box 27, Station A, St. 
Petersburg, Fla. 

GOLD Panning and Prospecting for Valu-
a ble Minerals. Complete instructions. 

only 25c with Free specimen Gold Ore. 
Miner, 67S Eliot, Denver 4, Colorado. 
~7~~~~R~A~D~l~O~.~S~U~P~P~L~rE~S~&~~--. 

INSTRUCTIONS 

BUILD your own radio. Simple instruc-
tions. Complete kit with tubes $10.75. 

Details and latest parts catalog. Write Na
tional Radio Distributors, 140 W. 42nd St., 
New York 18. N. Y. 

FOXHOLE Radio: . battery less. tubeless. 
amazins. Kit $3. 75. Simple illustrated 

plan 50c. New radio earphones $2. 75. Com
plete aerial kit $1.00. Radio service trade
kinks $4.94. Gadgets. Box 28, Jackson 
Heights, N. Y. 

YOUR New Free Catalog Is Ready! Ra-
dionic's Catalog lists hard-to-get radio 

parts and books. All available for Immed
iate shipment. Send today to : Radionic 
Equipment Co .• Dept. 10C; 170 Nassau st., 
New York 'l , N. Y. 

MAKE Simple. t ubeless, batteryless. dis- -
tance-getting crystal radios. crystal and 

illustrated instructions. 25c postpaid. Al
len. S-42'1. Clinton. Missouri. 

RADIO Service men ·and experimenters 
send stamp !or our giant radio cata

logue. Save dollars. United Radio Co., 
(1000- V). Newark 1, N.J. 

HEADPHONES; new lightweight sensitive. 
2000 ohms. complete with head band and 

cord-$2.25 postpaid. Van Sickle Radio 
Supply Co., Indianapolis 6, Indiana. 

REVISED Plans 18 Crystal Sets (SW 
record 5300 miles), including · 'Radio

builder". 25c. Laboratories, Box I-T, San 
Carlos, California. 

BUILD Latest, Extra-Loud Crystal Set. 
Instructions, 20c. Amorose, Rt. 4. Hun

gary Rd.. Richmond. Virginia. 

CRYSTAL Radio Experimenters. Free cata
log. Sensitive crystals. Coils. Condensers. 

Diagrams. Hulet. 29 E. 39th, New York. 

LEARN Radio Easier-Faster: "The Mys-
tery of Radio (How It Works)" Ulus

trates, explains radio principles. wiring 
circuits. connections, etc. in easy-to-under
stand terms. Only 60c. Details free. Scien
tific Radio Service, Box 1285. Sioux City 
'l, Iowa. · 

2500 RADIO Tube Substitutions with 
change over data in handy form. 1'16 

pages of valuable information. Send $3.00 
for prepaid copy, Radio Equipment Co., 
1415 W. Franklin Ave. . Minneapolis 5, 
Minn. 

LOWEST Prices. Radio Tubes, parts. Bar
gain lists Jc. Potter, 1314 McGee, Kansas 

City 6. Missouri. 

FAMOUS Razor Blade Radio! Illustrated 
Plans 35c. New Radio, LohrvUle, Iowa. 

RADIO and ·Hardware Kit-!or repairfug 
and experiment ing-contains coils, sock

ets, condensers. resistors. rheostats, etc. · 
bolts,screws. nuts. washers, rivets, spacers, 
springs, studs. eyelets, cotters, lugs, brack
ets. angles, bakelite, fiber. asbestos. rubber, 
etc. $2.00 per ki t. Sent C.O.D. Radloco, 
1110S Marshall Bldg. , Cleveland. Ohio. 
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SCIENCE 0 1/11/IO'R TVN I TIES 
SURPLUS Radio Parts, 'Wire, Cable, Mo

tors, Gears, Hardware. Bearings. Send 
for Price Lis~Times Appliance Co .• 72 
Duane St.. New York City. 

RADIO-Vacuum Cleaner Parts. Tubes, 
Neon Circuit Tester SOc. Discounts on 

Quantity Orders. World Sales. Box 81, 
Clifton. N. J. 

19~6 RADIOS Delivered Soon. Phtlco, Zen
ith, others. Order Now. G1·avlee Radio 

Co., Kennedy, Ala bama. 

'75 RUBBER STA!\IPS 
3 LINES 35c; Pads 35c; Signatures $1.50. 

Print-Rlte, Wauwatosa. Wis. 

SELF-INKING Pocket Stamps- 2 linea 
$1.00; 3 linea $1.25; Dater soc. Postpaid. 

Circular free. Press, Warm Springs 1, 
Georrta. 

RUBBER stamps, all kinds. Send for Cata
log, Excello Sales. Box 500, Shreveport. 

Louisiana. 

PROMPT Service cushioned indexed, 1 llne 
25c, 2- 35c, 3-SOc Guaranteed. Stamp

craft. 1707 Virginia, Gary, Ind. 

'71 SONGWRITERS 

POEMS Wanted. To be set to music. Send 
your song poem today for free examina

tion by our staft beaded by nationally fa
mous hit composer ot " Dream A Little 
Dream of Me". Our new 6 step plan is most 
liberal and complete ever offered. Write 
today for free booklet. screenland Record
era, Dept. PS, Hollywood 28, Calif. 

SONGWRITERS: Collaborate with nation-
ally famoua composer of "Boots and Sad

dles' • Send poems for free examination. 
~t Free instructive booklet. Hollywood 
Harmony Bouse. 126 S . La Brea. S tudio 
L-8, Loa Anceles, California. 

SONG Poems Wanted, for musical settings, 
Send poems for Free Examinat ion. 

Write for Free Instructive Booklet outlin
ing Opportunities. United Music Corpora
tion. Salem 18, Indiana . 

SGNG writers: Melodies supplied wi thout 
charge by recognized Hollywood com

posers. Lead sheets and records furnished . 
Cinema Song Company. Box B-28, Beverly 
Bills. California. 

POEMS Wanted to be set to music. Free 
examination. Send poems. McNeil. Mas

ter of Music, 510-PS s. Alenndria, Loa 
Anaelea, California. 

SONGWRITERS-Send Poem For Immedi
ate Examination and Free Rhyming 

Dictionary. Rtchard Brothers. 46 Woods 
BuUdina. Chicago. 

SONGWRITERS--Send Poems for Immedi-
ate examination and Free Book. " Your 

Future In Songwritlng". Radio City Music 
Academy. 16'14 Broadway, New York 19. 

POEMS Wanted for Musical Setting. Send 
poem for Immediate consideration. Five 

Star Music Masters, 648 Beacon BuUding, 
Boeton. \ 

WANTED! Lyrics, melodies for songs. We 
arrange, pubUsh. sell. Superior Song 

Studios, Passaic, N. J. 

''THE Complete Songwriter". A new home 
study course ot Instruction-words, music 

and arrangement. Simple, practical. 96 
page book. $2.00 postpaid. M.O. Puritan 
Publishing Co .• Dept. APS. 343 S. Dearborn 
St.. Chicago 4, Ill. 

~NGWRITERS-Before sending your 
poems anywhere, get the facts in our 

free booklet "Getting Ahead In Song
writing". Write todaY. Song Service, 331-J 
West 46th. New York. 

NII:W aonrs and lyrics wanted tor popular· 
radio · proaram and professional promo

tion. Free examination. TranaradJo Music 
Inc., Department P .S.. 1650 Broadway, 
New York <amllate of B.M.I.) 

SONGWRITERS: Royalty Contract Free. 
Write for details. Puritan Publlshing Co., 

343 S. Dearborn St.. Chic;ago 4. Illinois. 

SONGWRITERS! Outstanding ethical offer. 
Hibbeler. 015, 2lb7 N. Avers, Chicago. 
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SONGWRITERS. Songs Published Monthly. 
Advance Royalty. Send your songs or 

poems today for our exciting offer. HollY
wood Tunesmiths, Dept. 10F-C, 650 N. 
LaBrea. Hollywood. Calif. 
PUBLISHERS! Various New Songs, Free 

Details. Fernando Ventresco, Madison. 
Maine. 
WANTED: Poems. Songs. Music, Stories. 

Fords " Ready Buyers Market", 309 Fifth 
Ave., New York 16. 
SONG Writer's Attention! The amazing 

demand for pbonoarapb records, acceler
ated by more than 300,000 Juke Boxes and 
the Bits accredited .them warrants your 
immediate conalderat.ion. We a1·e offering 
song-poem writers the rare opportunitY of 
having established composers collaborate 
on appealing material received this month. 
Recola Records, Box 987S. HollYwood 28. 
Calif. 
SONGWRITERS Publishing Agreement 

Free. Mid-West Music Pre.ss. 5126 Broad
way, Chicago fO. 
FREE copy : "Essentials of Lyric Construc

tion." International Music Studios, 258 
W. 4th Ave .• Roselle, N. J. 
LYRICS. Melody or Idea Made Into com

plete professional song-$3.00. Sholl, 
2217 Penn St .. Harrisburg, Pa.. 

.:;:;MU:;;,;s""I;.,C;:.:::.:::c..;o::.m::.po~s=e::::d~m=us::.l~c~..::p::.r 1,.-n...,.t-ed..,._- s..,.ln_ce_ 
1910. Reginald Belcher, Bloomfield. New 

Jersey. 
78 SPORTING GOODS, GUNS, 

FISHING TACKLE, ARCHERY 
BRAND New Guns available for Immediate 

delivery in trade for your used RUles. 
Shotguns. Handguns. Reels, Rods, Out
boards. Cameras and other sports equip
ment. Save money by dealing with Amer
ica's B iggest Traders who otfer maximum· 
Trad.e Allowances for your merchandise as 
full or part payment for new guns.. Ship 
your merchandise for appraisal, or write 
full description tooay. We also pay Spot 
Cash for equipment. Send 25c (refunded 
with first order) for Fall "Guaranteed 
Bargain Catalog" featuring new and used 
guns and other "Hard-To-Find" Items. 
Klein's Sporting Goods (Sixty years Fair 
Trading), 501TJ, S . Halsted, Chicago 7. 
BOWS-Arrows for Recreation-Hunting-

Fishing. Beautiful Archery Instruction 
book. 70 pages. 50 lllustratlons. only 50c. 
Illustrated catalogue Free. Archery Sales
Service. 617 South S tate. Chicago, 
2000 BARGAINS. firearms. binoculars, war 

relics. catalog JOe. Smith Museum. Run
nemede. N. J. 
SEND IOc for list 100 used guns. Fray

seths. Wilmar. Minnesota. 
USED GUNS, bought. sold, exchanged. List 

stamp. Howe, Coopers Mills. Maine. 
HUNTING. fishing, boating, outdoor s'POrts 

equipment galore. Outdoor Directory, 
25c. P .O. Box 707, Marlon. Inaiana. 
10 BASS Flies $1 .00, Free Fly List. Frank 

Hudson, Box 1162, St. Petersburg, 
Florida. 
USED Guns, Binoculars, bought, trad.ed. 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp. , 507 Fifth 
Ave .• New York. N. Y. 
INFLATABLE Rubber Boats and Life Belts 
. -(Dual Life Preserver Belts). Ideal for 
Sportsmen. Belts use Sparklet Cartridges 
or ·Inflate by mouth. With Cartridges. new. 
$2.98. Mae West Ltfe Vests. used, repair
able, with repair kit. for mouth infiatlon 
$2.95. Used but tested and guaranteed $3.95. 
Very slightly used. complete with bulbs for 
automatic inflation $4.95. New (seconds) 
with automatic inflation $9.95. Collapsible 
rubber boats $39.50 to $99.50. Order from 
this advertisement or write tor circular. 
Karl Ort. Dept. PS-3, York. Pa. ·. 
CHUM Attracts Fish- From 6 or 7 MUes

To Your Hooke. Fresh or Salt Water. 
Cheap. Easy. Make '6 Rigs. Learn 8 Secrets. 

· Use 10 Methods. Know 65 Chums. U. S . 

• 

Chumming Guide $1.00. Fish ~eaearcb, 
5912E Thompson. Phila. 31. Pa. 
"AMMUNITION" Available to Quallfied 

Purchasers. List lOc. P. S. Rudolph's, 
Atchison. Kans. 
80 STA..'\IP COU .. ECTlNG 
U. S. Stamp approvals- Large Selections-

• Lower prices. Box 488A, Minneapolis. 

• 

t 

NOTICE! Have good supply mixed foreign 
stamps, better than average condition. 25c 

per 100, $1.00 per 500. Satisfaction Guar
anteed. ·Karr Ross. DeRidder, Louisiana. 
SMOKY Mountain commemorative sheet. 

largest U. S. stamp issued, and 33 U. S. 
including commemorative&, airman reve
nues, etc. Catalogs 75c-To approval appll
cants for 6c. Cur han Stamp Company, 
Dept, C. Gloucester. Mass. 

ZOWIE-E-E! A Barrel of Fun for only a 
Dime I 500 United States-Absolutely un

picked and unsort-ed- Just as received from 
church missions. Many varieties, lncludinc 
large commemoratlvea airmails, blah de
nominations up to $5.001 Stampdom's bir
reat package of fun-and you mlcht find 
aomethinr reallY valuable!! Price only 10c 
to serious approval service appUcanta. 
Money back 1f not delighted. Illust rated 
bargain lists with each order. Mystic 
Stamp Company, Department 55, Camden. 
New York. 

ROOK of Gibraltar Packet Free. A nice 
collection of stamps from Gibraltar, the 

mighties t fortress In the world-also New 
Zealand Centennial-British Uganda
French Colonials-Early British Colonial
West Indies-south American and War 
s tamps plus sample copy Phllatopic Month
ly Maga.zlne. Send only 5c for postage. 
Empire Stamp Company. Dept. PR. To
ronto 5. Canada. 
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 Ulustrating the most popular 
U.S. stamps-at prices you can afford
will be included. Don't miss this opJ)Or
tunity! Write todaY. S. D. Engel Co .• 
38 Park Row. New York City. 

ENJOY the tbrlll of bunting scarcities-
fill those empty album spaces. We wlll 

send you twenty different sta.mps picked at 
random from large collections and accumu
lations for only $1. Order as many sets as 
you wish from Stamp Sales, Rm. 206, Com
mercial Bank Bldg.. 114 N. Carroll St. , 
Madison 3, Wisconsin. 

FREE! Leeward Is .. Cayman Is .. Turka 
and Caicoa plus ISO different mint Geo. 

VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat
ham Stampco., Springfield 50, Mass. 

POSITIVELY Greatest Free Of!er- Latest 
Scott 's International $5.00 Stamp Album 

-covering entire World. contains 36.000 
1llustrated, descriptive spaces; Scott's 11}45 
Standard $5.00 Catalogues "Philately's 
Encyclopedla"-absolutely Free to appll
cants for Foreign Approvals becoming cus
tomers. Plymouth. Bell, California. 

WORLD'S Largest Diamond And Triangle 
~tamps, Free Stamp MagaZine. S tamps 

from Fighting Free French. 20 stamps 
from 20 ditferent Countries. Pictorials. 
Airmails. Big Bargain Sc with approvals. 
Capital Stamps, Dept. 10, Little Rock, Ark. 

$1.00 (Cat. Price) for lei Two mint U.S.A. 
cat. 20c; "queer countries" packet (DJi

bouti, Manchuria. etc.) ; scarce set Russia. 
cat. 75c. Eve.rything tor only one cent to 
approval applicants! Garcelon Stamp 
Company, Box 418. Calais, Maine. 

SPECIAL-Airmails- 19 di1ferent. tnclud-
• lng Zeppelin, Trianrles, Latin America, 

etc. Se With approvals. Continental Sta.mp 
Co .. Box 806, Dept. c. New Rochelle. New 
York. 

118 DIFFERBNT stamps tncludJnc com-
memoratlvea, charltiea. airmail, sets, etc. 

Only 3c to approval buyers. We buy collec
tions. Badrer Stamp Co.. Milwaukee 3. 
Wisconsin. 

31 DIFFERENT with George Washington 
Stamps from BrazlJ and Ecuador; Pirate 

l.sland; Victory Issue; Medical set; others 
-all 4c with approvals. Grayson S tamps, 
Sherman. Texas. 
SCARCE 1880 U. S.-Busaey Local Carrier 

Stamp listed at 15c. Also C011tarlca No. 
65 listed at 40c. Both sent free to approval 
buyers sending 3e POStage. Pladon Stamps, 
1717-5 Idaho. Toledo 5. Ohio. 

POPULAR SCIENCE 

• 

• 
Copyrighted I'J1 atetial . . . . 
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'PO Pill. A 1l SCIENCE OP'PORTVNIT/ES 
FINE Approvals, freshly mounted. Faat. 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
M.ilton Skinner. 345 East Ocean. Long 
Beach 2. Calif. · · · 

114 DIFFERENT $!tamps from far away 
countries including Airmail and Free 

Fighting French to approval applicants for 
10c. Reich Stamp Co., 4647 Kenmore, Chi
cago 40. Dept. 89. 
19th CENTURY U.S. Commem. Civil War~ 

Battleship revenues, $5 and $10. Stamps 
tree to U.S. approval applicants. Metro
politan Stamps. 198 0 . Broadway, New 
York. 
FREE-canadian Sets. Royal Visit. George 

VI. George V. Coronation. Jubilee. oth
ers. to approval applicants. Ensign. Box 
118~P . So. Orange. N. J . 

' 
BRITISH Empire! 55 Different including 

Batum, Burma, Cyprus. Gwalior. Tas
mania. 5c to Approval Buyers. Lyman, 97 
Nassau St., New York 7. 
COMPLETE "Uni ted States" catalog with 

10QO 1llust rations! Send lOc for ma iling. 
Harris & Co., 99 Transit Bldg., Boston. 
Mass. 
UNITED STATES approvals complete cov

erage fine quality. attractive prices. 
Sem.lnole Stamps. Box 436, Coconut Grove, 
Florida. 
FREE-25 different unused foreign stamps 

to approval appUcants sending 3c post 
age. Universal Stampco., 1216-B P ark Row 
Bldg., New York 7, N. Y. 
SPECIAL offer; a nice mint set free to 

customers. Send tor our interesting ap
provals. Alpine Co.. Box 536. New Ro
chelle, N. Y. 
DEALER'S Wholesale Catalog. Postage 3c. 

Franksco. 5031 Queensberry, Baltimore, 
Maryland. 
POUND Bag unpicked stamp mixture con

taining thousands $1.00. Longacre Shop, 
100-C West 42nd, New York City. 
55 DIFFERENT United States-5c. Ap

provals. Utechts. 1143D N. Keeler, Chi
cago 51. 
55 DU'F'ERENT United States 5c With 

Approvals. Bookman, Box 145-P. Maple
wood. N. J. 
UNITED STATES, Canada, Newfoundland 

Approvals . Recent British Colony Sets. 
Dan Hayden, Box 703, Bloomington, Ill. 

FREE!!! British Empire Packet. Postage 
3c. Williams, 601 Archerbldg, Baycity, 

Mich. 
FREE! Pony Express set (facsimiles) . 

Postage 3c. Roberts, 401 Shearerbldg., 
Baycity, Mich. 
FREE! Western Hemisphere Packet . Post 

age 3c. Owens. 801 Welshbldg., Baycity, 
Mich. 
FRESHLY mounted approvals for collectors 

using Scotts International Junior Album. 
W laschim, 55 Nagle Ave .. New York 34. 
25 DIFFERENT Guatemala 10c with ~~- ~2 -

1c Approvals. Carroll's, 4.357 C S . Hoover, 
Los Angeles 37, California. 
APPROVALS tor adults. Unusua l values. 

try them. H. Frank Baker, East Setauket. 
N.Y. 
FIFTY British Colonies Free to Approval 

Applicants. Pelican Stampco. 1609 S . 
W. 8th St .• Miami, Florida. 
EXCELLENT Pictorial approvals. Reason

ably priced. Crown S tamp Company, 
Box 331. Toronto. Canada. 
40 SCARCE Ph!lippines $1.80, U. S. 150 

Commemoratlves $2.75. Morris Stamp 
Co., Rockaway. N. J. 
PENNY approvals something special. H. 

Spradlin, 2204 North L. Fort Smith, 
Arkansas. 
SCARCE " Pole To Pole" Packet! S tamps 

frotn s trange, mysterious countries only 
-Greenland ( North Pole!) Solomons, 
Spanish Morocco. Bhopal. Pattala. Slberl.a, 
Orahamland (South Pole!). Djibouti, Zan
zibar, etc., .and Including stamps cataloging 
up to 25c each I Our Price only 5c to ap.. 
proval applicants. Big Dime Packet List 
t ree! Methuen Stamp Service, Inc •• Dept. 
146, Lawrence. Mass. 

OCTOBER, 1945 
• 

PENNY Approvals by country. M. H. 
Hoernlng, 102, Farmington, Ark. 

60 DIFFERENT United States. lOc. Price
list free. Seidenberg, Cassopolis. Mich. 

AMAZING-Rare Pbil!ppine high value 
and many others, only 10c to approval 

applicants. Deluxe Sta.mps . Box 4127. Los 
Angeles 24, Calif. 

POSITIVE.LY Free! Scott' s latest $5.00 
lnternattonal Stamp Album or 1946 Cat

alogue to a pproval customers. Claire's, 
7402 Bayparkway, Brooklyn 4, New York. 

FREE Stamp Contest. Prizes valued $1.00 
or over to all contestants. Gerhart. 2804 

Rio-grande. Austin, Texas. 

PENNY Approvals that satisfy. Nell Gron
berg, Box 5441S, Philadelphia 43, Penn

sylvania. 
YEAR subscription only 25c! "Stamp 

Post" •. Station A, Pasadena 3, Calif. 

SIX Years of War reviewed In our 543 Dif-
ferent Suggestive Values: Nazis l:nvade 

Europe, Hitler Head Mints; Rommel's 
Race, Erit rea; Russia attacked. Soviet 
Mints; P earl Harbor, U. S. Hawaii; Italy's ' 
Surrender; Mussollnl Issues; Pacific Islands 
Re-Occupatlon. War Issue; D-Day, New 
deGaulle; Robot Bombs, Swastika Water
marks; VE-Day, Vivid P ictorials; Berlin 
Meeting, Big Three Issues; Atomic Bomb, 
U.S. Commemoratlves; Russo-Japanese 
War, Soviet Republics; VJ-Day, Jap Gen
eral Nogi and Roosevelt New Memorial 
magnificent First Day Cover. cataloguing 
$11.51 to new applicants requesting ap
provals $1.00. Inter-ci ty Co .. Dept . Y. Port 
Washington , New York. · 

EXOTIC Pictorial Collection : Tahiti Spear-
fishing, Melanes.lan Idol-carib Archer

Columbo Harbor-Reunion Produce-Jugo
slavia-Ph111ppines-Porto Rico-Malaga
sian Farmer-Dutch Indies-South Africa 
-Roman's Charity-Mart.lnlque Settlement 
-Newfoundland Codfish-Djlbouti Loco-
motive-VIctoria. Everything only 5c. Im
perial Stamp Co .• Yonkers 1, N. Y. 

FREE Stamp Album. To approval appli-
cants we will send 96-page S tamp Album 

for "All N,atlons" with 700 Illustrations 
and Spaces for almost 3000 S tamps. En
close two 3c stamps for ma!Ung. S tamp 
Premiums, Inc.. Flatiron Bldg., Fort 
Worth, Texas. 

JUNGLELAND Flying Fish Triangle. tiny 
"Amputated" Triangle. enormous Amer

Ican Flag stamp printed in Six Colors. 
Siberia, Arabia, Spice Island.s. 50 year old 
Colonial stamp, others-Only 5c with ap
provals. Penny. Rowayton , Conn. 

12 DIFFERENT Persia-3c with approvals. 
P remiums with purchases. Brandwein 

Stamp Co .• Box 92, Bayonne, N. J. 

LIBERIAN Triangle Set-lOc-Wlth Ap
provals. Vargo Stamps. Racine. Wise. 

U.S.-60 Diff. Commemoratives, Etc. Jc. 
Approvals. Moseley. 4515a Laclede. St. 

Louis 8, Mo. 

CHINA Flags (2) , Hitlers (3). lOc. Ap
provals. Buchanan. 307 E. 23rd, New 

York 10. 

BOUNTY MutinY 5c. Mint set (3) from 
Pitcairn Island only 5c and postage with 

request for moderately priced mint British 
Colonies approvals by serious collectors 
only. No penny items-references request
ed. Glen C. Wilson, 711 North A St., 
Tampa 6, Fla. 
COVER Collectors Bible! 25c deductible. 

Lava.. 1824P Davidson, N.Y.C. 53. 
ONE and Two Cent Approvals. South 

America. Colonials, Europe. Scotty Stamp 
Co .. 627 W. 239~h St., New York 63. N. Y. 
UNITED STATES Collection-fifty differ

ent mint unhinged commemoratives 
1893-1939 only $2.00 to approve.! applicants. 
Stamp Co . . Albany 7. New York. 
UNITED STATES on Approval. Largest 

varieties. Americas lowest sell1ng prices. 
Fort Orange Stamps. Albany 7. New York. 
FREE! Approval applicants select lOc 

worth Free-Your choice. Excel Stamp 
Service. Box 1315. Chicago 90. 

HITLER stamps, 12 unused genuine varie
ties 25c. 4 extra early senders. No ap

provals. M. Hartunian. 3738 Siskiyou. Los 
Angeles 23. 

GIGANTIC Lot " Queer Countries", includ-
ing scarce Albania ((ca talogs 20c alone). 

Curacao (Bi-colored). Siberia (first stamp 
issued), Mozambique. Kouang Tcheou, 
Wan. Iceland, CharKhari. Ethiopia, Tra
vancore. Gwallor. Thailand, Kehya .• Ugan
da, Tanganyika, Nameless Stamp, World's 
Tiniest Triangle, Inini (Devll's Island). 
Animals. Birds. Ships. All only 5c to 
serious approval applicants. Morton Thur
man, 897-D Bryant. New York 59, N. Y. 

NOTICE-Readers answering ads offering 
Approvals receive a selection of stamps 

from which they may make purchases at 
prices indicated . Ten days are allowed for 
payment and re turn of undesired sta.mps. 
Otherwise approval applicants become sub
Ject to Section 2350. Postal Laws & Rcgu~ 
lations. 1932. providing penalties for ob
taining property by false pretense. 

" SOAKING Stamps"-101 facts. methods, 
suggestions, 25c. Stamporlum. Mailman 

611, Detroit 6 . Mich. 

BRITISH Coronation List Free. What else 
do you need'? J ohnston's, Conshohocken 

15, Pa. 

NICARAGUA-W1ll Roger set lOc. P . Gus
tafson, Box 1206, New Britain. Conn. 

RUSSIA. 20 Different 10c. approvals, Reid-
enbach, Lexin gton Ave .• Troy, N. Y. · 

SUPER Special-Choice African Packet 50 
all Different. A Galaxy of Scenes Show

ing Lions. T igers. Native Chiefs and 
J ungle Vlllages. All for lOc to serious Ap
proval applicants. Detroit Postage Stamp 
Co.. Detroit 21. .Mich. · 

BEAUTIFUL Pictorial Ceylon, King George 
VI set of 6 Values, 2c through 15c, only 

lOc to new a pproval customers. J ames L. 
Vance, Box 1812P University Center Sta
tion, Cleveland 6, Ohio. 

EXOTIC Pitcairn Islands! Beauteous 
French Colonies, Gorgeous Tonga

Everything 3c with approvals! Extra.! Ex
tra ! Fh·st 200 add itiona.t gift . Saxon Co .. 
Valley Stream. N. Y. 

UNCANOELLED Hitler stamps. 10 differ
ent $1.00. War souvenir price list, five 

German ration stamps lOc. Peters. Box 
308-D. Hemet, Calif. 

FRESHLY mounted approvals for collectors 
using Scotts International Junior Album. 

Wlaschlm, 55 Nagle Ave. , New York 34.. 

COLORFUL. Interesting. Approvals to 
Buslne.ss-llke collectors. See what you 

Buy. Johns, Box 2612. Detroit 31, Michigan. 

NEW Zealand triangle set complete 8 
cents wlt.h approvals. Logay, 1085 N. 

Paulina, Chicago 22. Ill. 

SCRIBBLE a line-United States approv
als. right price. real nice. Jarr, P.O. 71L 

Denver. Colorado. 

FINAL Clearance-Approval, packet rem
nants- 500 mixed $1.00. Beacon Sales, 

Maynard. Mass. 

HIGHEST Quality Approvals- reasonable. 
prompt. Carham. 78 Sealund. Quincy, 

Mass. 

1000 WELL mixed U. S. 25c. Monjar, 1750 
Fairmount, Cincinnati, Ohio. 

50 FREE. Pictorial. etc . . stamp dictionary. 
list. Bullard. Newcastle , Maine. 

30 BEAUTIFUL Airmails lOc; Selected Ap
provals. Louis Morrison. M!lmont Park, Pa. 

FREE! Ceylon Set Postage 3c. Johnstone, 
18 Crest. Springfield 9. Mass. 

EUROPEAN South And Central Amer1can 
Approvals. Arranged By Country. Henry 

Zimmer. 722 Culver Road. Rochester 9 , 
N.Y. 

WANTED Unused U.S. Postage S tamps. 
Small quantit ies. Small discount. Sam 

Feinstein. 309 W. 125 S t., New York Oity 
27, N. Y: 
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UNITED States Approvals. Fine Quali ty, 
Priced Right. Klein. 3630 N. W. 21st 

Court. Miaml 37. Fla. 
GE!IoERAL Approvals, U. S. Foreign. F. F . 

Ehbrecht. 1218 State St .• New Haven 11, 
Connect icut. 
10 DIFFERENT U.S. Over 40 Years Old. 

5c. Foreign, U. S . approvals. Scott. 30 
Baker Ave.. Lexington 7. Mass. 
CHINA~Burma~Indla 46 Stamps includ

ing Pictorials. lOc. Approvals, Sets
Singles. Shook. Box 128. Rochester. Penna. 
TRIANGLE8-(Mozamblque Co.) other 

beauties. lOc. Approvals. Reuter .. 611-D 
W. 40th. Los Angeles 37. 
82 TATTOOING SUPPLIES 
TATTOO Outfits. inks. designs. Write 

today. Zels Studio. 728 Leslie. 'Rockford. 
Illinois. 
84 'I'OBACCQ-PIPES 
FINE Six Cent Cigars Available soon. Be 
· first on list for first shipments. Act now. 
Send no money. only name and address to 
P. 0 . Box 7't6, Dept. F-613. Chicago 90. 
I lL 
CIGARETTES, Cigars. Tobaccos. Where to 

buy. Details lOc. Nelson, Sunnyside-~S. 
Indianapolis. I nd. 

BB TREASURE FINDERS 
NEW powerful electronic Goldak locators. 

Now ready. Amazing sensitivity. Two 
new models. Large model ideal for deep 
exploration both mineral prospecting and 
treasure hunting. Radically new and dif
ferent small compact model. originally de
veloped for important mi.ttary use makes 
perfect treasure finder. Money-back guar
anteed to detect gold silver and other 
metals at greater depth than any competi
t ive locator. Write for full de tails to The 
Goldak Co .. 'Dept. s. 1544 W. Glenoaks 
Blvd .. Glendale 1, Calif. 

SEEK Buried Treasure. Methods, mys ter- 1 
ies. devices ~xplained. Circulars free. · ; 

Century Press. Box 151D, Glen Ellyn. Ill. 

85 TREES, SHRUBS, ROOTS, 
HERBS 

DELICIOUS Florida Coconuts Mailed any 
US address. Send your friends this tropi

cal delight. $1.00 ea. Micol, Box 532, Miami 
Springs, Fla. 

J VOCATIONAL GUIDANCE 
DISCOVER your best abilities through 

scientific aptitude tests. Information 10c. 
Testing Service. 507 .. S2 Gas-Electric Bldg., 
Rockford. Illinois. 
DETERMINE the occupation offering you 

the greatest opportunity for success by 
using scientific methods. Efficient and eco~ 
nomical service. Write, Career Counselors. 
601 s. Vermont. Los Angeles 5. 

87 WANTED 1\USCELIANEOUS 
MERCURY-Highest prices. Free Contain

ers. Write Mercury Terminal. Norwood, 
Mass. 
N WATCHES 

GUARANTEED watch and clock re-pair
Ing. 8-day service. Mail yours to. Rite

Time. 1318 W. 95th St .• Dept. 2, Chicago, 
Illinois. 
TRAIN yourself !or watchmaking, repair, 

adJustment etc. New. all inclusive "Prac~ 
Ucal Course" for beginners and profes
sionals , also t.ools. materials. Fully il
lustrated. Sensational value. $2.95 post
paid. Money back guarantee. Modern 
Technical Book Co.. Dept. MS. 55 W. 
4.2nd St .. New York 18. 
wATCH and clock repairing increasing, 

complete home study course with draw~ 
ings and pictures. Information free. 
Houston Chronomatic and Watch Co., 
P .O. Box 5367B Houston 12. Texas. 

WATCH and clock t:epairing-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. · 

88 WELDING, SOLDERING 

SUPER Welder-For home. fa.rm, fa.ctory . 
Makes even beginner an expert. Im

proved on type used by Navy. Fully 
equipped with Metallic Arc and Flame 
Torch Handles. Carbons. Rods, Fluxes. 
Mask. etc. Complete directions. Operates 
AC-DC. 110 Volts. No extra wiring 
needed. Guaranteed. $19.95. Save 2% send 
check with order. S uper Welder Mfg. Co., 
Dept. BN, 23 E. 20 St., New York. 

NEW Model electric welder 110 volt AC-
DC; will weld all metals; easy to use, 

fu ll directions. Complete with power unit, 
flame and metallic arc atta~hments, car
bons, fluxes, rods. mask; all for $19.95-
Used by the Navy. Magic Welder Mfg. Co .• 
239-PS~10 Canal St., . New York City. 

NEW and Used Arc Welders ana Brazers. 
220 Volt, 32 Volt, and 110 Volt. Uncon

ditionally Guaranteed. Forney Mfg. Co .• 
Fort Colltns. Colo. · 

FREE Information. Make guaranteed Elec
tric Welder, easy. !rom old scrap, cost-s 

about $1.00. Write International, 6347 Par~ 
nell-H. Chicago. Ill. 

MULTIWELD Production type A-0 Weld-
ers. Single hairline control, over 200 

heats. 1~ph. 110-220 volts, 150 or 225 
amps. $82.50, $112.50. Two year guaran
tee. Garages. shops, farmers- write: Phil· 
Up Wilson. 309-E Bridge, Streator. Ill. 

ARC WeldinJ Rods. 200 Assorted 1/ 16N. 
5/ 64w, 3/ 3..! AC/ DC $1.98 Postpaid. Six 

%w Carbons $1.00. Lit tle Welder Co .. 
15766-S Blackstone, Detroit 23, Mich. 
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USE THIS ORDER FORM TO INCREASE YOUR AIL ORDER BUSINESS 

LOOK AT THESE LOW RATES 

c 
Per Word, Per Insertion 
WHITE SP ACE-$3.00 Per Line. 
Minimum Ad-10 Words-$5.00 

CASH WITH ORDER 

If You Sell A Product or Service To Men, Use This Easy Means To Get More Sales 
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CLASSIFIED ADVERTISING ORDER 
POPULAR SCIENCE MONTHLY • 353 FOURTH A VENUE • NEW YORK 

Please insert the ad below: in your ...................... .... ........ : ............. issue. 

Heading ..... .... .. ............ ........................ ........ ......................................... . 

Enclosed is $ .... .... .............. .. Word Count ....... .............. .. . 
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S. Meyer 
The a,!omic bomb that shattered Hiroshima blasted civili
zation into a new era. On that fateful day the world 
witnessed, for the first time, the staggering power of atomic 
energy and what it can mean to every living human being 
for generations to come. 
THE NEW ATOMIC WORLD is one of the clearest and 
most fascinating books on this subject. It is written by the 
noted author of The ABC of Phy1iCI who is known for his 
unus1,1al ability to present complicated, technical subjects 
in a non-technical and thoroughly enjoyable manner. This 
remarkable book explains, with surprising si!_llplicity, the 
whys and wherefores of mass and energy . . . why the 
energy locked up in a small lump of coal can run a ten 
car express train at sixty miles per hour steadily for weeks. 
Here, for the first time you can get down close to the 
atom and "watch· it tick." Such terms as heavy hydrogen, 
neutron bombardment, iJbtopu, cyclotonJ and scores of 
others so .£libly tossed about in many newspaoer articles, 
become easily understandable, and you learn about atomic 
energy and enjoy every word ! The cry&tal-clear explana
tions are further enhanced by drawings, diagrams and 
photographs. Mailed postpaid if . you send only $1 (or 
C.O.D. plus postage). Money back guarantee. 

. 
SUBJECTS COVERED INCLUDE: The Velocity of 
Light and it.s Relation to Ator;n,ic Energy, Old and New 
Ideas of Mass and Energy, The Importance -of the Rela

,tivity -Tbeorv, What Makes the' Atom Tick. The Vast 
Energy Inside the Atom. A Brief History of Man's At
tempts to Unlock this Energy. The Parade of the Ele
ments, What is meant by Heavy Hydro2en, Atomic 
Wei~tht. Isotopes, Quanta, the Cyclotoo, The Behavior 
of ·the Liberated Neutron, What Actually Takes Place 
When Uranium 235 Is Split. Also a special chapter 
forecasting the manv important applications of atomic 
energy in everyday life of the future. 

IIIICIWtiOCK£1 PUI C0.,120 GrMnWicll St., ""'-E • lew YOlk 8, I.Y. 

INDIANA 
TECHNICAL 

COLLEGE 

Aeronautical, Chemical, Civil, Electrical, Me
chanical. and Radio Courses. B.S. degree. 1-
yr. diploma in Electrical, Mechanical, and 
Radio Service; Drafting. Prep courses. Gov't. 
approved for GI's. Low rate. Earn board. 
Large industrial center. Demand for gradu
ates. Enter Dec" March, June, Sept. Catalogue. 
etos E:·washlncton· Blvd., Ft. z: lnif. 

. 
PREPARE NOW FOR A BETTER JOB 
Begin now to turn spare time into 
money. Become a draftsman with op
portunities for advancement. Be ready 
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. 

--------------------
,I :::~-~. ~~~~-~: ~ ~~~~-t.-. ~~~ ~-~---~~~~-~: -~-~~-·--~~ -~-~~~ -~-~--·. ~~: ~~-~~ -~ ~ I 
1 Street........................................................... ...................... I 
I City, State .......................................................................... ! ----------------------

OCTOBER, 1945 

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

"The World's greatest molder of men"-at last reveals to 
you in these ftve 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 s trongest-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 25c 

2. How YOU Can Build 
a Mighty CHEST! A. PASSAMONT 

First prize for 
physical perfec· 
tlon. Look at the Heroic Cheat of 

this Jowett Pupil. A power· 
house of energy. Ferris writes . • 'I want to 
add my sincere gratitude to that of thousands of 
pupils for wonderful resul ts 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. REX FERRIS 

Champion of South 
Africa., says, "I 
owe everything to 
Jowett Methods." 

.. 
25c Complete Chest Course 

3. How YOU Can 
Build a Mighty BACK I 

Look at his rock-like Back nowl He says, "You 
have worked wonders for me. You are head and 
shoulders above the rest In your profession.'' Let 

· me help YOU, TOO . build a back of power. Square 
shoulders with enviable military spread. A spine 
as strong as a steel shaft. 

CHAS. SCHAFFER 
a n amazing Jowett 
product. Once a 
puny weakling. 
Now versatile ath· 
lete. 

Complete Back Course 

4. How YOU Can Build 
a Mighty GRIPI 

YOU, TOO, can have a Manly Grip like this 
Jowett pupil. What would you give for a forearm 
like that. with Its bone·crus hlng grip? Fingers 
s trong as steel pincers. A hand like an Iron vise. 
YOU. TOO . can get these symbols of real manll· 
ness. I have proved to thousands this Is no mere 
dream. Let me mold a pair of arms like this for 
you ... with a grip of might. A handshake that 
will win friends-success. • 

Complete Grip Course 25c 

5. How YOU Can 
Build Mighty LEGSI 

25c 

W. BURNS 
A Jowett-made 
Olympic Strencth 
Champion. 

What would you give to have the aU-round be
man strength of B ob Mitchell? It's reasonable to 
assume that what I have done for thousands, I 
can do f or you. I myself Increased my thighs by 
8 inches. my calves by 5 Inches. by this simple, 
unbeat.-tble m ethod . I'll help you build legs that 
are real props of leaping. tireless power! 

BOB MITCHELL 
A Jowett Cham· 
plon-notlnwords 
but by ACTUAL 
RECORDS. 

Complete Leg Course 

Last Chance! Get All 5 
Picture Courses for$1 00 

Send for them now and learn the "World's Greatest 
Secrets of Body Building." FREE! Marvelous Photo 
Book of Famous Strong Men, ''Nerves of Steel
Muscles like Iron". 

RUSH COUPON NOW 

.rowett Institute of Physical Culture 

25c 

230 Fifth Avenue, Dept. 8928, 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 ( ) . Include FREE book of PHOTOS. 

•• ., •• f . 
J1w11t 

Ch•piull 
Chlmpi1n1 

0 AU :1 courses for .•. Sl 0 Molding Mighty Legs 2:ic 
0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 2:ie 
0 Molding a Mighty Back 25c 0 Molding a Mighty Chest 2:ie 
0 Send all 5 C.O.D. ($1 plus postage.) No orders leaa 

than $1 sent C.O.D. 

NAME .•..•••.•....................• . .••• Age •••••• 
(Please pnnt plainly. Include Zone Number.) 

ADDRESS ......••. •............•.•.•. .•• • ••••••• • , 
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LIVING ROOM IN THE SKY! 
• 

Y OU'LL have -room to lit1e in and enjoy it-in your 
new Taylorcra ft Tourist. Room to stretch. out and 

relax ... room fo r th e whole family ... room for radio. 
ash trays, and all the comforts of home in the biggest. 
roomiest cabin ever built for a four-passenger airplane. 

• 
Room is only the beginning of the comfort you'll 

enjoy in your 'Craft Tourist. Wait till you sink down in 
those soft, upholstered seats ... wait till you glimpse 
that view, unobstructed all around- it's like a pano-
rama from a penthouse ! . 

Wait till you start that engine-with just a touch of a 
button. Wait till you get the feel of the motor-the 

. . . - . --.. - -

-. 

·- - - . 

... ~ .- - ... · -. . ..... - . 
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finest (performance tests have proved) ever built for 
a four-passenger ship. 

And tmit! till you learn the price -just balj or less 
than ha lf the price that four-passenger planes have 
a lways sold for! 

You won't rest till you're living in the skies in a 
plane that you can rest assured is the last word in 
safety. speed, and topflight comfort and performance. 

A plane you can own on easy budget terms! 
See your Taylorcraft dealer now-or wr.ite for full 

information about the new family plane "with the 
built-in tai lwind". 

• 

1P~·4 L~ 'C~ ~ Sttie-4-Suu r/Vtfd4~~U 

... . . . --

T A Y L 0 R ( R A f T A V I A T J 0 N Division ol o .,troit A i r-Cralt P rodurtt, Int. A L L I A N ( E, 0 H I 0 
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Revolving a ro und the core of the a tom a re vastly sma ller electrical particles, and spinning a rou nd th em 
is a "milky way" of more electrica l particles he ld by forces of gravity in t he man ner of the solar system. 

WH .AT NEXT ·WITH THE ATOM? 
Can -we put the atom1 s energy to work for the good of-mankind? 

Britain1s Professor Low says we will, and it will bring miracles. 

By PROF. A . M . LOW 

Prof. A. M. Low, p resident of t he British 
Institute of Technology, d esigned a nd built 
t he fi rst radio-controlled ro bot p la ne. A 
p ioneer in t e levision, he is the autho r of 
many books o n scient ifi c subjects. 

SO WILD have been the statements about 
splitting the atom that the public must 

wonder how to distinguish fact from fiction. 
The division is not easy in a world in which 
flying has been developed from a dangerous 
jump of a few yards, only 40 years ago, to 
regular Atlantic crossings. Nearly all facts 
are still a matter of opinion and time. Many 
of the claims being made now have no bear
ing upon our times ; some centuries elapsed 

• 

before mankind was able to utilize the 
power of steam. But when we hear that the 
earth may be disintegrated, and that gaso
line, coal, and oil are things of t he past, it 
is time to take notice. 

Is this discovery likely to solve any of 
t he terrible problems which face everyone 
today? 

Atoms a r e very complex. They are the 
"bricks" from which all matter is made, 
and their size is such that if a lump of 
sugar were magnified to the dimensions of 
a skyscraper the pattern of these "bricks" 
still would scarcely be detectable. What is 
even more interesting- and it is useful to 
review these simple facts before dealing 
with any future applications of atomic 
power- is that every atom is itself com-

Imagine one of these particles (or planets) breaking loose (an atom splitting). It wou ld fly in a ll d irec
t ions, breaking up mo re , each in turn releasing energy that would destroy everything in its vici nit y . 



Will man control the weather? A hurricane 
whips up its fury, ready to spread destruc· 
tion upon everything that lies in its path. 

An atom-bomb-carrying plane flies above the swirling 
winds, drops its power-laden package into their midst, 
and disrupts them. This weather control may not be far off . 

. 
posed of vastly smaller electrical particles 
with some kind of 'hard core which carries 
nearly all the weight. 

Around this core is a . "milky way" of 
electrical particles closely resembling the 
planetary system. The sun, moon, earth, 
and various other heavenly bodies of the 
atom are held in their places by vast forces 
of gravity acting between them with almost 
inconceivable power. This energy appar
ently was put into the atom during its ex
istence as star matter, a period of time in
conceivable to the human mind. · 

Forget, for a moment, this question of 
size. It is unimportant whether atoms are 
small or large. Imagine the particles re
volving endlessly, but held in place like 
stones swung around by hand at the end of 
a string. Now picture the string breaking. 
Take away the "moon," and what would 
happen ? The remainder of the system 
would become unbalanced, its particles (or 
planets) would fly in all directions, break
ing up more as they went, and each in tum 
releasing energy until the total value of 
this energy would be so high that the re
sulting heat would destroy everything in its 
vicinity. That, with a little imagination and 
license, is what happens when an atom 
splits. 

The first machines for accomplishing 
this were exceedingly cumbersome, ne~ded 
powerful magnetic fields, and served mainly 

to teach the principle involved. They were 
unable to do more than impel one particle 
into the atom's structure and were inca
pable of dealing with the guarded center 
of the atom. 

In the new bomb, uranium has been util
ized, and the operation consists of trigger
ing off atoms likely to be broken up by 
bombardment. It is easy to see how this is 
possible, because an ordinary luminous 
wristwatch continually throws off light 
particles which fly froni the surface at a 
speed of many thousands of miles per sec
ond, as radium turns in the course of tens 
of thousands of years into familiar lead. 

As in any conventional "explosive," it is 
the speed of the action that causes effective 
energy to be obtained. The speed of change 
brings efficiency, and the problem now is to 
reduce the explosive change, which takes 
place in a fraction of a second in the atomic 
bomb, to a tractable state in which the time 
period will be days, weeks, or months. 

If this cannot be done, the splitting of the 
atom may be of little more use than the in
vention of a high explosive a few hundred 
thousand times as powerful as dynamite. 
Although dynamite has been employed for 
many years for destruction and excavation, 
its use as a source of power has been lim
ited. At present, there is little chance of 
obtaining atomic power in a form which 
can be used for commerce, and this is likely 

Science is seeking to control the radioactive 
particles which trigger off a splitting atom 
the way radium shoots off light particles. 

Bringing the exploding specks of energy to a tractable 
state may mean electrical highways of' the future where 
vehicles could be driven by underground "transformers." 

.;<~ materli.JI 
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to be true for at least 20 years. If control 
can be achieved, however, the picture will 
be very different. 

High explosives cannot be used for driv
ing a car. Nor can they be employed as 
propellants in guns. In an automobile, the 
explosive is slow; just as in a gun the high 
explosive is reduced in flame speed. Mix
tures of explosives with other materials 
form such propellants as cordite. In V -2 
rockets, control can be easily secured, so 
that burning, or slow explosion, is appli
cable to propulsive power. 

Control of atomic power will bring seem
ing miracles to the world. The power avail
able from changing matter into energy via 
the atom is so colossal that we shall be able 
to afford transmission systems that today 
would be hopelessly inefficient. But this 
huge power is not the main point; it is a 
matter of size and weight. Coal as dust is 
a good explosive and gasoline is probably 
more powerful as an explosive than TNT, 
but in each case the bulk is greater. The 
atomic explosive releases fundamental 
forces from a volume so small that making 
its power available can completely revo
lutionize the world. 

As a weapon, atomic rocket bombs will 
certainly render all other methods of de
struction obsolete in a few years. Rockets 
undoubtedly will be radio-directed from 
distances of many thousands of miles. Yet 
peaceful applications, which must come, 
may be even more far-reaching. In the air, 
for example, speeds of 1,000 miles per hour 
will be commonplace. A journey from Lon
don to New York and back in a day is pos
sible even now, but within a few years we 
shall become accustomed to seeing our 
friends wearing white ducks on Christmas 
Day and knowing that they are merely off 
for a few hours of bathing in Africa. 

It is no exaggeration to say that within 
a century-perhaps far less, if we are will
ing to spend a small portion of the money 
which is available for war- visits to the 
moon will by no means be utterly ridicu
lous, and there are other possibilities which 
may be much nearer than we imagine. 

Radium, as we have seen, turns slowly 
into lead. Its particles rearrange them
selves very slowly. It is a sudden altera
tion that causes explosive forces to be re
leased. What then may happen to straying 
particles before they "settle down ? " It 
seems reasonable to suggest that we may 
be able to control further reactions and, if 
this is accom- (Continued on page 226) 

These nine great steps in civijization helped to win 
wars, but none helped to prevent armed conflict. 
Will controlled atomic energy be a power for good? 
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THE LANGUAGE OF ATOMIC POWER 
ALPHA PARTICLES. The 
charged cores of helium atoms 
that are emitted by radioactive 
materials. 

ATOM. The smallest bit of mat
ter retaining the properties of a 
chemical element. 

BETA PARTICLES. High-speed 
electrons I charges of negative elec
tricity I emitted by radioactive 
atoms. 

CALUTRON. An isotope sepa
rator developed at the University 
of California; a modified form of 
cyclotron. 

CYCLOTRON. Th.. apparatus 
used to bombard atomic targets 
with particles accelerated in a 
spiral path. 

DSM PROJECT !Development 
of Substitute Materials I • The Army 
code name for the atomic-bomb 
project. 

ELECTRON. A particle with a 
negative electric charge moving In 
an orbit outside the atom nucleus. 

ELEMENT. A fundamental sub
stance of unique chemical proper
ties. Many have various types, 
called "isotopes." 

FISSION. The splitting or disrup
tion of an atom core, forming two 
or more other elements. 

GAMMA RADIATION. High
ly penetrating rays similar to X 
rays but of shorter wave length. 

HALF-LIFE. A measure used for 
comparing the life of radioactive 
materials without complete disin
tegration. 

HEAVY WATER. Water that 
contains a double-weight Isotope 
I deuterium I of hydrogen. 

• 

HOT LABORATORY. A lab-
oratory for remote-controlled work 
on highly radioactive material. 
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ISOBARS. Forms of two or more 
different elements that have the 
same atomic weight. 

ISOTOPES. Types of an element, 
distinguishable from each other 
only by differences in atomic 
weight. 

MASS SPECTROGRAPH. The 
instrument for separating isotopes, 
or almost Identical substances. 

MODERATOR. Material, such 
as carbon or heavy water, that 
slows but does not absorb bom
barding neutrons. 

NEPTUNIUM. One of the new
ly created radioactive elements. It 
has an extremely short life. 

NEUTRON. Particle in atom 
core carrying no electric charge. It 
is useful for smashing other atom 
cores. 

NUCLEUS. The core of an atom, 
which is destructible by a bom
bardment of neutrons. 

PILE. A built-up block, In a lat
tice pattern, of uranium embedded 
in graphite; used to manufacture 
plutonium. 

PILOT PLANT. A small-scale 
factory where laboratory processes 
are tested before building a big 
plant. 

PLUTONIUM. Newly created 
radioactive element of compara
tively long life. Explodes, releas
ing atomic energy. 

PROTON. One of the principal 
kinds of pqrtlcles In the atom core. 
It carries a positive electric charge. 

RADIOACTIVITY. The spon
taneous or artificially produced dis
integration of chemical elements • 

URANIUM. A metallic element 
and parent of radium series. Rare 
"Isotope" U-235 releases atomic 
power. 
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ATOM PORTRAIT of an element of the uranium family. The outer orbits of electrons are easily pen
etrated, but atomic: power can be tapped only by smashing the inner core with projectiles such as neutrons. 

WHAT1S BEHIND ATOMIC POWER? 
.By ALDEN P. ARMAGNAC 

BEHIND the attainment of atomic power, 
already realized in the awesome missiles 

dropped on Japan and expected within the 
next generation to be tamed for peaceful 
use, lies a story of secret research un
paralleled in drama. Now the War Depart
ment permits it to be told to this writer by 
Dr. H. D .. Smyth, head of the physics de-
partment of Princeton University. · 

When atom-smashing experiments van-

ished from the headlines, about the middle 
of 1940, it meant that a "security blackout" 
guarded an all-out program to tap the 
energy locked within the core of the atom. 
At that time, clues were as thick as in a 
mystery novel. Following the first artificial 
transmutation of one element into another, 
by the famed British scientist Lord Ruther
ford in 1919, his followers rejoiced in the 
sport of turning long-inviolate elements into 

SOLAR SYSTEM offers an analogy to the form of an atom, the planets representing the orbits of 
electrons (negative particles) and the sun the core. Sun's heat and light probably come from chain reaction • 

. 
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EXPLODING an atom bomb. Pieces of U.235 (or plutonium) are so arranged that no chain reaction 
takes place. Then at the vital moment another piece is introduced into the mass, setting up the reaction. 

something else. That elements of precisely 
the same chemical behavior could have 
different atomic weights came as an equally 
astonishing discovery. Production of one 
of these "isotopes"-double-weight hydro
gen, constituent of heavy water- won a 
Nobel Prize for Dr. H. C. Urey of Columbia 
University. And the parent element of the 
radium family, uranium- whose normal 
weight was 238- turned out to be mixed 
with an exceedingly interesting isotope of 
lighter weight, 235. .. 

Training their atom-smashers upon U-235, 
experimenters were amazed to get back 
more energy than they put in, even though 
on an infinitesimally small scale. Better 
yet, several U-235 atoms were sometimes 
observed to blow up in quick succession, 

as if the explosion of one atom shattered an
other in turn. Could a similar "chain re
action" be produced on a large scale? 
Calamity howlers . cried out that such an 
attempt might consume the whole world in 
one cataclysmic explosion. Dismissing their 
fears, such distinguished American physi
cists as Dr. Karl Compton conservatively 
predicted that atomic power would be 
harnessed within 50 years. As for the 
practical side, Dr. A. 0. Nier, young scien
tist of the University of Minnesota, pro
duced microscopic quantities of U-235 with 
a laboratory-sized instrument called a mass 
spectrograph. (Isotope separator might 
have been a ·more informative name.) And 
that was about the last that the public 
heard about atomic power until the terrific 

MAKING PLUTONIUM. Bombarded by neutrons, normal uranium turns into on isotope, U·239, and 
then into the newly created neptunium and plutonium-the first atomic chain reaction attained by man. 
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EXPLOSION. A stray neutron bombards one . atom of U-235, .whose fission (splitting) releases other 
neutrons that blow up next particles. These send off more neutrons until bomb burst reaches its zenith • 

. 
blasts at Hiroshima and Nagasaki told the 
world that the expected work of 50 years 
had been accomplished in five-a miracle of 
scientific teamwork with U. S. Army and 
British collaboration. 

Now for the secrets of the in-between 
years: 

That little mass spectrograph used by 
Dr. Nier deserves further attention, because 
it applied in miniature one of the four 
principal ways to make U -235. By heating 
the bromide salt of normal uranium, Nier 
impelled its vapor through a semicircular 
tube, first through an electric and then 
through a magnetic path. Accelerated by 
the electric field, the different isotopes were 
then deflected according to their weight by 
the magnetic field. Just at the spot where 

the U -235 would strike, a collector drew 
it off. 

The biggest magnet in the world, intended 
for a huge uncompleted cyclotron at the 
University of California, magnified the 
power of Dr. Nier's tiny instrument untold 
times. It had a pole diameter of 184 inches. 
Under the direction of world-famous Dr. 
Ernest 0. Lawrence, inventor of the original 
cyclotron, the gigantic magnet was built 
into a piece of apparatus resembling a mass 
spectrograph in principle, and christened 
the calutron, after the university. In his 
enthusiasm, Dr. Lawrence also <1ismantled 
his pet 37 -inch cyclotron and made a calu
tron out of that, too. Results were so prom
ising that a giant plant was erected at the 
Clinton Engineer Works in Tennessee. Its 

MASS SPECTROGRAPH. Diagrammed below is the instrument that was first able to separate urani
um isotopes: This was used as a model in constructing the giant calutrons for producing U-235 in mass form. 
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GIANT MAGNET gets surfaces and pole faces checked and adjusted at the Mosler Safe Company, 
whP.re it was machined. Each calutron needed one of !hese magneh to help in separating the isotopes. 

banks -Jf calutrons were in full operation by 
the winter of 1944-1945, producing U-235 of 
sufficient purity for use in atomic bombs. 
Although research started later than with 
other methods of making U -235, it was the 
first plant to yield large amounts. Con
sidering the scarcity of natural uranium, 
and the fact that it contains only one part 
in 140 of the isotope, U-235, the magnitude 

11 ATOMIC POWER GAUGE" measures ener
gy released by atoms when smashed. Each shaft of 
!ight is a gauge of power unleashed by one atom. 
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of the feat may be appreciated by anyone. 
But American and British experts, con

stantly comparing notes, had taken no 
chances that the U -235 program would fail, 
or come to a head too late. Reports from 
Germany indicated that Hitler had assem
bled his top-flight scientists in the magnifi
cent physics laboratories of the Kaiser 
Wilhelm Institute, in Berlin, and set them 
the task of beating us to atomic power. It 
was a desperate race against time, with the 
prospect that the winner might very pos
sibly win the war! So, just as if U-235 had 
never been heard of, we simultaneously 
embarked upon a search for another atomic
bomb explosive. 

So bold that it rested only on unproved 
theory, the program called for no less than 
artificial creation of two new chemical ele
ments. And these unknown substances 
were to be produced by a chain reaction, 
which would precede another chain reaction 
in the bomb itself. Unknown hazards, later 
to be found real enough, faced the men 
whose daring brought success on every 
count. 

On paper, the reaction looks easy. Sup
pose that a neutron, either produced arti
ficially or just straying in space, collides 
with an atom of normal uranium, U -238. (A 
neutron is an uncharged particle in an 
atom's core, as opposed to a proton, which 
carries a positive electrical charge.) 

After momentary creation of an isotope, 
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FIRST CHAIN REACTION produced by man took place in this "pile" at the University of Chicago. 
The row material is uranium, and the product is plutonium. Neutron-absorbing rods control reaction. 

U-239, which promptly vanishes, the next 
product is a short-lived synthetic element 
named neptunium. Its creation has been 
accompanied by emission of a negative elec
tron or beta ray. Another · electron shoots 
from neptunium, and it turns into a second, 

fairly stable element now known as pluton
ium. This is the atomic-bomb explosive 
sought after. 

On a squash court beneath an athletic 
stand of the University of Chicago, as far 
as possible from (Continued on page 210 ) 

HISTORY'S BIGGEST GAMBLE. Here is one of the three great plonts erected to moss-produce 
plutonium after scientists hod succeeded in making a pinhead amount. A $2,000,000,000 gamble we won . 

• - - ' .. ' 
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A SMALL AIRPORT, outfitted with plones, jeeps, radios, trailers, and other 
equipment from surplus war stocks, is the postwar plan that won Pvt. Arthur P . . 
lves, of Fort Benning, Ga., the $100 first prixe in the Popular Science contest. 

ow 
peaceful civilian? Those re
sponsible for disposing of sev
eral billion dollars' worth of sur-
plus war material would be glad 

e urplus 
to hear the ·answers. 

They aren 't worrying too much 
about tanks and bazookas, which 
are relatively unimportant en
tries on the long surplus-prop
erty lists. Take a few lots at 
random: 39,000 china sugar 
bowls, 24,000 door pulls, 24,000 
jungle kits, 42,800 miscellaneous 
hand tools, 11,500 kerosene-lan
tern globes, 2,000,000 laboratory 
spoons, 500,000 miscellaneous 
truck and auto parts, 70,000 
horseshoes. Go down the line 

ar ate rial 
We asked readers to tell us what 
they planned to do with leftover 
Army goods. Here's the answer. 

By HAL BORLAND 

Drawings by 8. G. SEIELSTAD 

THE Biblical injunction to beat swords into 
plowshares and spears into pruning hooks 

was fairly easy to follow when wars were 
fought with swords and spears. But what 
are you going to do with a General Sherman 
tank now that it is no longer needed on the 
battlefield? Of what use is a bazooka to a 
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and you see how total the war 
really was. 

Many of the items can be sold 
virtually out of hand. Most of 

the clothing, for instance, is almost per
fectly adapted for any outdoorsman. Take 
the Army's battle jacket. Full-cut for free
dom, made of multiple-weave poplin, it is 
warm, roomy, and comfortable. Any jacket 

• 
that can stand up to jungle weather and 
barbed wire can laugh at briers and duck 
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weather. The price of surplus jackets sold 
through retail stores can only be guessed 
at, but in the Army post exchanges they sell 
for $16.00. • • 

Practically all excess Army clothing-
boots, trousers, socks, shirts, mitts, parkas 
-will fit into the needs of farmers and out
doorsmen. So will much of the smaller 
equipment. Collapsible rubber rafts and 
boats, particularly in the smaller sizes, will 
be ideal for fishermen and vacationists, who 
are already clamoring for a chance to buy 
them. Jungle and survival kits are on the 
"must" lists of hunters and Boy Scouts. 

Not many firearms are yet on the market, 
though they are in high demand-with the 
carbine topping the list just now. For those 
who wish to restock that or any other rifle, 
walnut gunstock blanks can already be 
bought in some places. They are priced 
around $1 apiece, cheaper in quantity lots. 
Not all those now available, however, are 
first quality, and anyone wanting to buy 
had better choose with care. A good many 
of these surplus blanks are being turned on 

-. -·· . .. . ..... 

OUTDOORSMEN will snap up Army clothing. 
Above is our artist's idea of the way the popular 
battle jacket may be adapted for use as a hunting 
coat by the addition of a removable game pocket. 

SUMMER CAMPS, both public and private, will furnish a lively market for Quonset huts, tents, out
board motors, boats, life rafts (for swimming floats). cooking and refrigerating equipment, and bedding. 
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down into dummy guns for use 
by school drill corps and similar 
organizations. 

Among the bigger items, 
Quonset huts have a strong ap
peal. Some want them for va
cation cabins, while others would 
use them for chicken houses, 
small cow barns, tool houses, 
workshops, and garages. Trail
ers are in demand--every type 
from light ones to be used as 
itinerant homes to the heavy 
giants now fitted out as mobile 
repair shops. And jeeps, of · 
course, are still at the very top THE CARBINE is the most 
of the list, both among men still sought-after of Army firearms. 
in the service and among ci- Every hunter seems to have his 
vilians. own plan for converting it 

into the perfect sporting rifle. 

FIELD TELEPHONES and ra- · 
dios have a high rating on the 
"must" lists. Phones will save 
farmers many steps; engineers 
and ra ncherswantwalkie-talkies. Jeeps, in fact, were listed in 

one out of every three entries in 
the contest for the best letters on "How I'll 
Use Surplus War Goods," announced in the 
March 1945 issue of POPULAR SCIENCE. 
Next in demand among the hundreds of en
trants were rubber rafts, listed by 11 per
cent. Then came airplanes, particularly 
lightplanes; radios, including walkie-talkies; 
assault boats, power tools, hand tools, tents, 
firearms, trailers, electrical equipment. 
Other items on the list included flame throw
ers to be used as weed burners, smoke gen
erators for orchard smudge pots, hand gre
nades to clear brushy ground, and a B-29 
fuselage to be made into a roadside diner. 
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First prize-winner Pvt. Arthur P. Ives, of 
Fort Benning, Ga., plans to set up a small 
airport and equip it with jeeps, trailers, 
telephones, radios, and small planes, all from 
war surplus. Second prize-winner C. A. 
Wold, of Togo, Minn., hopes to convert his 
farm into a rest camp for returning vet
erans and wants sports equipment, jeeps, 
r:ubber boats, tents, insecticides, maybe a 
small airplane. Electrician's Mate C. M. 
Newman, of Camp Shoemaker, Calif., third 
prize-winner, expects to buy one of the 
Navy's 50-foot liberty launches and convert 
it into a coastwise cargo vessel to serve 

SMOKE GENERATORS, such as the big M-1, 
may find peacetime employment in replacing the or
chard smudge pots for saving citrus fruits from frost. 

THE JEEP figured in one third of the letters re
ceived in the Popular Science contest. Proposed 
uses covered nearly every field of ..,uman activity. 
Farmers will probably be the largest single market • 

. 

• 

• 
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British Columbia and southern Alaska fish
ing villages. 

Lasalle L. Nolin, of Woonsocket, R. I., 
would equip an amphibious jeep as a life
boat and first-aid vehicle for use on rivers 
and lakes; Howard L. Smith, of Brockton, 
Mont., wants an amphibious jeep to haul 
grain from his ranch to market when the 
restless Missouri puts the ferries out of 

• • comm1sston. 
Shortage of household equipment is re

fiected in the number of people who want to 
buy electric power plants, heating equip
ment, laundry units, sewing machines, 
plumbing, and even secondhand lumber. Re
frigeration units are also in demand, and 
air-conditioning units. Most of the air-con
ditioning, heating, refrigerating, and power 
units are of a size not suitable for private 
use. So, too, with much of the furniture, 
kitchen equipment, and laundry units. These 
belong in large camps or hotels and restau
rants. 

And for those who think hopefully of get
ting used planes at bargain prices, a clear 
warning should be given that most of the 
planes will have seen hard service and will, 
at best, be expensive to recondition and to 
fiy. They are warplanes, built for maximum 
performance, not economy. Prospective pur
chasers should be wary and well advised, 
particularly about CAA licensing and in
spection requirements. For that matter, 
most of the surplus jeeps will have taken a 
beating and will be in considerably less than 
first-class condition. That goes as well for 
trucks, tractors, and bulldozers. 

But a great deal of the other material is in 
good shape. Hardware and hand tools, for 
instance, will find a ready market. There's 
also a good deal of lumbering equipment, 
ranging from chain saws to axes, cant hooks, 
and wedges. The chain saws have a strong 
appeal to farmers and owners of small 
wood lots who lay by a few cords of fire
wood every fall. Some of the men. in the 
service who have used those saws plan to 
get an Army truck, a chain saw, a few good 
axes, and a partner and set themselves up 
in the firewood business. 

A good many of the service men. look for
ward to having their own small business, 
based on skills they have learned or ex
panded during the war and outfitted with 
surplus war material. Prize-winner T I 4 
Paul R. Leonard, of Brooklyn, N. Y., ex
pects to equip a trailer with machine tools 
and follow the outboard-motorboat racing 
enthusiasts from meet to meet, servicing 
their boats and motors. Several airborne 
engineers plan to use the lightweight air· 
borne equipment-the versatile compressor 
units stand in particular favor with them
to do power jobs (Continued on page 210) 
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LANDING CRAFT will make excellent ferries on t he 
northern lakes, according to W. E. Kissler, of Ardmo re, 
Po . C. M. Newman, of Cal ifo rnia, would buy a Navy lib
erty lau nch for ' cargo service along the Alaskan coa st. 

. ' 

< • 

SEAGOING JEEPS a re picked fo r the job of haul
ing groin to ma rket over flood-covered roads. Another 
reader would equip t he amphibious quarter-ton for life
saving and first-aid work near lake and river resorts. 

MIDGET BULLDOZERS and ot her lightweight equi p
ment b uilt for airborne e ngineers wou ld be ideal for 
excavat ing, g ra d ing , plowi ng, and other small-scale con
structio n jobs, says G eorge B. Robart, Portla nd , O re. 



This is a 90-mm. AA gun, dismantled and ready for 
the jacket that will protect it against corrosion. 

Steel "can" is let down to envelop the gun. Timber 
blocking is temporary; metal brackets replace it. THE Army Ordnance Department is per

fecting two methods to preserve the 
almost 750,000 artillery pieces it possessed 
when the war ended. In cold storage, the 
guns will require no inspection or overhaul. 

One plan is to put weapons into sheet
steel containers 3/16 to % of an inch thick, 
according to the size of the' gun. The air 
in the container is replaced by an inert 
gas, such as nitrogen, and the "can" is 
hermetically sealed with dehydrating silica 
gel. No matter how long the weapon is left 
in the container, it will not corrode or suffer 
other damage. Various finishes to protect 
the "can" itself against corrosion are now 
being worked out. 

The other method. puts a weapon and a 
number of packages of silica gel into a con
tainer made of 16-gauge aluminum. This 
"can" is not airtight, and, during the day, 
heat from the sun expands the air inside, 
some of which escapes through a "breather" 
pipe also holding silica gel. When lower 
night temperatures contract the air inside 
the can, outside cool air dried by the breath
er's silica gel is drawn inside. 

With its container hermetically sealed, the weapon can be stored outdoors anywhere. Field crews eon 
reassemble gun in a few hours. If desirable, guns eon be "conned" in firing position, ready for quick use. 
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Salvator Salvatori had a 

postwar plan: to run his 

own business, refinishing 

antiques. How he swung it 

makes the first story in 

a series on ex-GI's who 

• • • • wtn peacettme vtctortes. 

• ustertn - a 
• 

as lS 

AT 1014 Second Avenue, New York, there 
is a small store, with a smart. stylized

antique coffee table in the window. Inside, 
among cluttered tables, screens, lamps, and 
similar decorators' pieces, you will find the 
shop's proprietor, a stocky, handsome young 
fellow named Salvator Salvatori. 

At first glance the place looks like any 
other antique furniture and restorer's shop 
in the neighborhood, except that it is small
er. And the proprietor seems remarkable 
only for his youth; he is, as a matter of 
fact, barely 21. · 

But first glances are deceptive. Salvator 
Salvatori, former Radioman USN, has made 
quite a stir around New York on two 
counts: first, he's one former fighting man 
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who has shown that he can start his own 
business from scratch and make a go of it. 
Second, he has provided interior decorators 
and their well-heeled Social Register clients 
with something smart and new with his 
pickled-gold lamps and smoked-mirror 
screens. 

As the successful discharged service man, 
Salvator has become a kind of symbol of 
the million and a quarter service men who 
expect to go into business for themselves. 
The GI Bill of Rights offers them certain 
but definitely limited assistance. And wise
acres cite the fact that most one-man busi
nesses fail before they get started. What's 
the answer? People, including the GI's 
themselves, watch ventures like Salvator's 
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Pedestals ore sowed from wood floor lamps, 
divided in half with a vertical cut, and 
refinished. Then, turned upside down, they 
are used as wall brackets for holding vases, 
statuary, or other ornamental objects of art. 

• 

' :~ .. 
' 

• • 

to find out. So let's take a look at Salvator 
Salvatori and see what has made his enter
prise click. 

First off, get this: Salva tor is a symbo~. 
but he's not typical. He's in a nontypical 
field of business. But the basic principles 
he has followed can be followed by the 
typical man in the typical man's field- and 
can lead to success. All right: 

Salvator Salvatori, Radioman USN, was 
injured in an accident in the Pacific area 
after some two years of active service. So 
he was honorably discharged, with enough 
disability pay to keep him eating, and $300 
mustering-out pay. 

He had, then, this limited capital (which 
most GI's figure will just about buy their 
civilian clothes and incidentals) and a de
termination to start on his way. This wasn't 
just a vague notion that he wanted to be his 
own boss. And it certainly wasn't a delusion 
that he would be able to take it easy. He 
knew that the man who starts on his own 
must work · longer a~d harder than the 
fellow who just takes a job. 

He had no trade. As a kid, he had helped 
around his father's shop. (The elder Salva
tori makes fine lamp shades and sells them 
to people who spend considerable money on 
the interiors of their homes.) As a helper, 
he had picked up only minor skills with 
paintbrush, sandpaper, gold leaf and glue . 
In the Navy he had learned how to use 
simple tools accurately and neatly. So 
though he was an instinctively good crafts-
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man, he had less craft skill than many a 
home-workshop addict. 

He had, however, been brought up in an 
atmosphere of good workmanship and good 
taste. Without any formal schooling in 
design, he had soaked up a feeling for what 
was good in interior furnishing, partly in 
his father's shop, partly by familiarity with 
scores of New York antique shops, and very 
much by going as a delivery boy to the 
establishments of interior decorators and 
the homes of fashionable people. 

As a by-product, he had learned what 
people want and will buy for real money. 
And that is important, whether you'~e going 
to sell cheroots in cardboard boxes for two 
cents each, or cherubs in carved shadow 
boxes for $200. a pair. 

He had a pretty good knowledge of the 
antique trade in New York- of where, for 
instance, you could buy broken-down an
tiql:les at far below the prices perfect stuff 
commands. This added another basic re
quirement to his equipment: knowing the 
source of supply. 

He had a clear head, with above-average 
ability to think for himself and think 
straight. Also he had an ingenious cast of 
mind, as you shall see. 

Beyond these he had nothing. Capital? 
The GI Bill of Rights does not itself lend 
money to GI's ; it only encourages banks to 

. do so by offering to guarantee one half the 
amount of any loan a bank is willing to 
make for certain purposes, and up to a 

• 
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certain amount. The bank has to be satis
fied with a man's security for its half of 
the loan. That ruled out Salvator, who had 
no collateral to offer, as it will rule out the 
great majority of would-be GI borrowers. 

He had only $300, a limited, highly 
specialized knowledge of a certain kind of 
business, and an idea. 

He rented a store in the right part of 
town: not the swankiest or most expensive, 
but the part where the swanky people come 
to find high-priced bargains. He put money 
on the barrel head for a good location. He 
fixed up the place himself-with a little 
paint, a good rug, and a lot of hard work. 
In front was his showroom ; in back, his 
workshop. 

Then he went out and picked up some 
broken antiques : floor lamps, carved tables, 
cornices, mirror frames, newel posts any
thing that had good design aiid good work
manship in the parts that were still intact. 

Before carting this stuff to his shop, he 
took it apart and threw away the smashed 
parts. Then he studied the good parts re
maining and put them together into new 
combinations that were striking, original, 
sound-and easily salable. 

For example, he took the carved base of 
an elaborate floor lamp, sawed it in half 
lengthwise, refinished the halves, turned 
them upside down- and bad· a pair of wall 
brackets that an interior decorator went 
crazy about, to t~e tune of a wad of folding 
money. 

OCTOBER) 1945 

Salvatori measures a leg from a big old li
brary table. He has something on his mind. 
The picture at left shows what the idea 
worked out to. He added a new base and, 
above the lion's head, a section cut from 
a newel post. The lamp base on the table 
top was a newel post in a fine old house. 

He took two of three carved table legs 
(the other one was smashed), combined 
them with bases from some other pieces, 
and, with new electrical fittings and shades, 
made a pair of table lamps that are now 
gracing one of the most distinguished apart
ments in New York. 

He got hold of a once-fine screen that was 
all shot, stripped off its shabby fabric 
panels, replaced them with mirror glass, 
smoked the glass, added some skillfully 
painted Cupid motifs in the authentic 
Empire manner, finished the whole thing in 
pickled gold- and came out with a piece 
that has been photographed for the top
ranking magazines by one of America's 
great camera artists. 

Out of the cabinet doors of a ruined side
board he made shadow boxes which, when 
furnished with small plaster busts, sold for 
big money. From flower stands and old 
mirrors he contrived coffee tables that 
stopped the passing "carriage trade." 
Carved gargoyles from a staircase became 
the legs of a pair of end tables that had 
one social registerite sending in her sisters 
and her cousins and her aunts to demand 
more of the same. 

In all that sort of thing Salvator Salva
tori is an artist- not merely a craftsman. 
It would be foolish to assume that his 
success could be duplicated by just anybody, 
His material costs little, but his product 
brings in big money because it is the prod
uct of brains and taste. 
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In this workshop beneath Stalag luft Ill, RAF 
men did all the wood and metal work needed for 
the escape tunnel. The hanging can was a signal. 

• 

IT · WAS only after 15 months of hard, con
tinuous, and always dangerous work that a 

group of Royal Air Force officers succeeded in 
digging a tunnel more than 350 feet long be
neath the buildings an<;l barbed wire of Stalag 
Luft III, German prison camp for Allied flyers, 
to escape into a wood outside on the night of 
March 24, 1944. Although 50 of the Britons 
were recaptured and shot, the escape ranks 
as the largest mass prison break of the war . 

Details of the audacious undertaking, which 
first appeared in T he Illustrated L ondon N ews, 
are revealed in these drawings made by Flight 
Lieut. Ley Kenyon, D.F.C., while work on the 
passage was under way. The sketches were 
found in a sealed case in a flooded chamber of 
the underground workings when Russian 
troops overran the prison camp. 

The task was begun at Christmas 1942 with 
the sinking of a 30-foot-deep vertical shaft be
neath a stove in the corner of one of the camp 
huts. This shaft led to a workshop where spe
cialis ts made tools, devised "machinery," mor
tised together wooden bed boards as linings 
for the shafts and the tunnel itself, and manu
factured all necessary equipment. One ex
ample of their ingenuity was an air-condition
ing plant, shown on the opposite page. They 
also made and laid rails and made trucks for 
carrying men and excavated sand away from 
the working area-under close Nazi guard. 

Digging away in the three-foot-square tunnel (left, below) where only one man could operate at a time. 
At the right, a box of sand is hauled back to tunnel mouth, as operator of air-conditioning pump looks on . 
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H e re's t he air-condit io ning plant the Britons mode not fo r be nea t h th e feet of t heir Na zi guard s. The 
ma in air tubes consisted of d ried -milk cons fitted t ogether, but t hey sent fresh ai r through the 350-
foot -long tunnel. Pressure was su p pli ed by the crude bellows in the foreground , operated by ho ndpower. 
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Its war role well done, foolproof radar will now eliminate the risk from civilian air travel. Controllers 
at ground radar sets at airports and along the coast will unerringly guide transports home in any weather. 

HOW RADAR WILL HELP YOU 
By HARRY M. DAVIS 

THE man-made eyes that secretly aimed 
guns and bombs until V -J Day first 

proved their peacetime usefulness seven 
years ago by leading a lost flyer safely back 
to land-and that's the way radar may soon 
serve you. It will give the air lines the 
equivalent of the railroads' signal lights, 
semaphores, and automatic block systems. 

On a cloudy, windy night in December 
1938, less than a year before World War II 

· began, a convoy of trucks and strangely 
rigged trailers was hooked up to an Army 
searchlight in a carefully guarded area near 
the mouth of Chesapeake Bay. The equip
ment was the first service test model of the 
Signal Corps Laboratories' "Detector 
Against Aircraft, Radio." From Langley 
Field, Virginia, an Army bomber flew 
toward the test zone. The pilot's instruc
tions were to approach from any angle on 
the landward side. The job of the radar op
erators was to find him, track him, light him 
up with a searchlight so that antiaircraft 
guns could theoretically shoot him down. 

In this crucial test, which was to decide 
whether listening-horn sound locators were 
to become obsolete, the new radio detector 
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apparently failed. For 45 minutes the an
tennas were turned from side to side and 
tilted up and down-yet the anxious watch
ers of the scope could see no signal. High
ranking observers, some of them skeptical 
about this new gadget that was supposed to 
see through clouds, were getting impatient. 
The engineers were worried. 

Then Dr. Harold Zahl, physicist of the 
Signal Corps Laboratories, had an idea. He 
turned to the Coast Artillery liaison officer 
and asked: 

· "How about searching toward the sea. 
The wind up there- " 

"O.K.," he said. "Turn her around." 
The operator cranked his handwheel until 

the antenna faced east. 
Almost immediately a "pip" showed on 

the scope a little inverted "V" formed as 
the trace of the electron beam rose fro]?:l 
the base line to indicate that an echo was 
coming in. Its position at the edge of the 
scope showed that the echo came from an 
object 23 miles away, and the direction of 
the antennas showed that the object was 
out over the Atlantic. 

Meanwhile, the pilot had been telling the 
test officials by radio that he was 20,000 
feet above Fort Monroe, Va. The radar 
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Here is radar in action. Installations like this one pin-pointed enemy planes through mile5 of overcast. 
Now, radar stations set up along commercial air-line routes will constantly tell planes where they are. 

operators radioed the pilot to circle around. 
As he did, the echo on the scope bobbed up 
and down. The operators then told the 
pilot to drop below the clouds for a look. 
He found nothing but a vast expanse of 
cold, gray water. From then on the pilot 
took his instructions from the radar oper
ators. They navigated him back to shore 
by radio, telling him all the time just where 
he was. 

That was the first known occasion in 
America when radar served for air naviga
tion. Throughout the war, one of radar's 
main contributions was in telling airplanes 
where they were and when to bomb. 

This story illustrates one way by which 
radar will help · eliminate the risk from 
civilian air travel. Controllers at ground 
radar sets at airports and other key loca
tions along the airways will tell at a glance 
the direction, altitude, and distance of all 
aircraft within their zone of coverage. This 
is likely to be the first application of radar 
to air travel, since ground sets of this type 
are in production and a number may be 
disposed of as surplus by the armed serv
ices. An immediate advantage of this kind 
of flight control is that a comparatively 
small number of stations on the ground 
can cover an entire airway, and no special 
equipment in the airplane is required. 

There are many other ways in which 
radar will help. They depend on its two 
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great virtues- measuring the exact distance 
of a remote object and determining the 
object's direction. In many applications, 
both features are used. In other applica
tions, the measurement of distance alone is 
sufficient, since if the distance to two or 
more known objects is determined accurate
ly, the position of the airplane can always 
be picked out on a chart by triangulation. 
Radar measures distance by timing the 
period between the sending of a pulse and 
the reception of its echo- and does this 
with great precision. 

To appreciate just what radar can do for 
air travel in the near future we must realize 

• 
its limitations as well as its dramatic 
capabilities. Radar is not television, al
though the two have many things in com
mon. In television you need good enough 
visibility at the sending end to impress a 
picture on the iconoscope. The whole mov
ing picture is transmitted as it happens by 
radio, but it only makes a one-way trip. 

In radar, on the other hand, a round trip 
is always involved. You send out a brief 
pulse of radio waves; if they hit a solid 
object, a faint echo comes back. Television 
transmits what the eye can see. Radar 
records things the eye cannot see. Radar 
does things that television cannot do- it 
sees through fog, smoke, clouds, and dark
ness. Television does things that radar 
cannot do-it gives you the actual details 
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A comparatively small number of radar ground stations will cover an entire airway. Each one, when it re
ceives an interrogating pulse from a high-flying plane, will respond with an identifying set of signals. 

of the picture, whereas r~dar only gets an 
indication that must be interpreted before 
it can be used. 

Radar has contributed greatly to the 
perfection of television through the develop
ment of components used in both. For 
instance, the favorite indicator in radar is 
the scope- the cathode-ray oscilloscope
which is very similar to the viewing screen 
of a television receiver. Scopes have been 
tremendously improved as the result of 
radar's needs, and the consequence will be 
clearer television pictures. 

Again, the receiver which amplifies the 
faint echo of radar must be of "video" 
quality, that is, it must build up the pulse 

On ships, the "electronic navigator" will detect ob
stacles at distances up to 30 miles in any weather. 
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to a usable strength without distorting its 
shape. Television engineers struggled for 
years with "video" amplifiers that would 
present a true picture to human vision. 
Radar engineers . borrowed that technique 
and perfected it. Thus the $2,700,000,000 
United States investment in radar will be 
reflected to the public in better television. 

The investment in radar will also safe
guard our airways. But we might as well 
be realistic about it. The superlative mili
tary precision instruments that weigh 
hundreds of pounds and cost from $10,000 
up aren't going to be issued as accessories 
with every flivver plane. There will have 
to be a lot of adapting, simplifying, and 
cheapening. Fortunately, for purposes of 
safe navigation in a peacetime world, many 
of the costly complications of military 
radar aren't needed at all. 

There has been a lot of discussion of the 
"Mickey" radar used by bombing planes to 
search the sea for ships and submarines 
and to pick out such ground targets as 
cities. With "Mickey" the pilot can see on 
the scope a maplike presentation of rivers, 
coastlines, and built-up areas. This kind of 
radar was used in the night and bad
weather bombing of Germany and Japan. 
However, even with all the funds and 
priorities given to radar by the Army and 
Navy, it was never possible during the war 
to equip all bombing planes with "Mickey." 
For a long time the practice was to have 
only one plane in a squadron so equipped, 
serving as a "pathfinder," and it dropped 
the first bombs or smoke indicators. The 
other planes then dropped their bombs in 
the area designated by smoke, fire, flares, 
or explosions. Eventually, this "Mickey" 
radar may be simplified and adapted for 
cheap mass production, but not now. 

However, we can still have good radar 
navigation very soon. What does seem 
very probable in the near future is that 
commercial and private airplanes will be 
equipped with auxiliary radar equipment 
to work in conjunction with a system of 
powerful radar stations on the ground. This 
will be a contribution from the wartime 
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:- system known as "IFF"- identification, 
friend or foe. Originally designed to distin
guish a friendly plane from an enemy on 
the radar scope, IFF has since developed 
into a navigation system using "racons"
radar beacons. 

In this system a receiver is tuned to the 
wave length of a transmitter on the ground. 
It is hooked up to its own sinall transmit
ter, also on the airplane. The combination 
is known as a transponder- it transmits a 
response, acting like a radio relay except 
that it puts its own identifying stamp on 
the amplified response. But it does more 
than identify. When the airplane has a 
transponder, the range of the ground radar 
on friendly airplanes is greatly increased. 
Thus, in the world of peacetime commerce, 
in which all commercial planes will be 

· friendly, it will not be necessary to equip 
an airplane with its own complete radar set. 
All that will be ne_cessary will be a trans
ponder. In this way the ground radar sta
tions can keep check on airplanes over a 
large area and tell them where they are by 
radio. 

When a transponder is mounted at a fixed 
position on the ground it is known as a 
racon ( radar beacon) . Here, instead of 
having a ground radar station send out a 
pulse to which the airplane responds, the 
system is reversed. At various points on 
the ground, transponders are set up. Each 
one, when it receives an interrogating pulse 
from an airplane, sends its answer in a 
particular combination of radio pulses. Each 
ground radar beacon has its own set of 
signals which identify it positively, just as 
~very lighthouse along the coast and every 
lightship anchored in a shoal area has its 
own special color combination and sequence 
of blinking the lights on and off. In fact, it 
is quite reasonable that all lighthouses will 
eventually be equipped with automatic radar 
beacons to respond to interrogation from 
ships. This would make them operative in 
the worst fog, when present-day lighthouses 
lose their value. 

The method of finding your position with 
radar beacons is a little different from the 
triangulation used by surveyors, although 
it is based on the same simple geometry. 
In ordinary triangulation you get two di
rectional bearings from the point to be 
located, draw those directional lines on a 
map- and where they cross is where you 
are. In the radar-pulse method you get 
the distances from two known beacons and 
use each one as the radius for a circular arc 
that can be drawn on the map with a com
pass. Where the two circles intersect is 
where you are. The measurement of dis
tance by even small portable radars is so 
accurate that ( Continued on page 234) 

OCTOBER, 191,5 

The 11 M ickey11 set (note the II ears") measures elec
tronically the height of unseen planes in its area. 
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This radar saved Britain in dark days of 1940. It 
told range, direction, and altitude of Nazi planes. 

England had complete radar coverage along her 
channel coast in 1938 with 15 of these 360-foot towers. 
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TWO-WAY PERISCOPE GUN SIGHT DIRECTS A-26'S FIREPOWER 

A TWO-ENDED periscope gun sight devel
oped by General Electric helped make the 
Douglas A-26 Invader attack bomber a 
deadly weapon against both Germans and 
Japs. Passing entirely through the fuse
lage, the periscope enabled one gunner to 
scan the skies in almost any direction and 

bring the fire of two twin-gunned turrets to 
bear on any attacker. Tracking the target 
through one of the sight heads, the gunner 
could switch over instantly to the other if 
the enemy plane dived or climbed into the 
other hemisphere, with the controlled tur
rets moving and firing with the sight. 

PUSHER.:TYPE LIGHTPLANE DESIGNED ON GLIDER PRINCIPLES 

ALMOST foolproof landing characteristics 
are claimed for the V J -21 two-place private 
plane under development by Jarvis Manu
facturing Co., Glendale, Calif. A single 
main landing wheel and steel nose skid make 

• 
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it possible to land at 40 m .p.h. on a rough 
field. There are retractable wheels on the 
wings and a swivel tail wheel. The 65-hp. 
plane cruises at 110 m.p.h., and is expected 
to sell for less than $2,000 . 
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BRITISH STRATOSPHERE FIGHTER HAS PRESSURIZED CABIN 

DEVEI..OPEU to meet the menace of high
flying raiders, Britain's Westland \Velkin 
fighter can meet an enemy in the strato
sphere with an armored, pressurized cabin 

. 
MONSTER GERMAN TRANSPORT-
BOMBER FLOWN TO U. S. FOR STUDY 

ONE of the biggest land planes ever built 
in Germany landed at Patterson Field, Ohio, 
recently with a crew of 10 Yanks. The 
Junkers 290 is a four-engine, low-wing 
craft with a span of 138 feet. When used as 
a bomber, it could carry 10,000 pounds of 
bombs 2,000 miles. As a transport, it had 
r oom for 90 men. 

MANUALLY OPERATED VARIABLE-PITCH 
PROPELLER FOR SMALL PLANES 

BRITISH owners of small p lanes of less 
than 200 horsepower can enjoy the advan
tages of the variable-pitch propeller in a 
simple mechanism developed by De H avil
land. To change blade pitch, the pilot turns 
a small handle. Through a flexible shaft, 
this operates a worm gear in a box on the 
engine nose to set and lock the blades in 
any position desired. 

OCTOBER) 1945 

and four cannons. Largest British single
seater fighter, it has a wing span of 70 feet 
and is powered by two 1,650-hp. super
charged Rolls-Royce Merlin engines . 
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Besides the fierce shark-face grin, this China-based P-51 went out after the Japs with a 250-
pound bomb and a 75-gallon fuel tank under each wing. This combination of outboard equip
ment gave fairly long range and a good, strong dose of trouble for enemy ground installations. 

For medium-range work: three I 00-pound demolition 
bombs and nine antipersonnel fragmentation bombs 
to a side. The sway braces are made of scrap wood. 

With one droppable fuel tank and three I 00-pound 
high-explosives under each wing, the fighter has a 
combat range of I ,378 miles for bombing and strafing. 
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Unde .. lhe 
Mustang's 

. Wing·s 

WHETHER it's a long-range fighter 
mission or a short-range bombing 

foray, the P-51 Mustang can adapt itself 
to the job. These photographs show out
board installations that were used by the 
Fourteenth Air Force in China. Wing 
racks were used to carry. auxiliary fuel 
tanks and bombs of various types in any 
combination required by tne nature of the 
target and the distance the plane had to 
fly to reach it. Fittings were improvised 
in the field. 

Two tanks on each side make the Mustang one 
of world's longest-range fighters, with total fuel 
capacity of 569 gallons, range about 2,700 miles. 
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BASIC 
TRAINING SPECIALIST SMALL UNIT LARGE. UNIT MANEUVERS 

PULS RY TRAINING IS VITAL 
Says MAJOR GEORGE FIELDING ELIO·J 

THE proposal for universal military train
ing for every American boy for a period 

of one year between the ages of 17 and 20 
has attracted a great deal of support and a 
great deal of opposition. Frankly, this 
writer is a supporter; I have listened to 
many of the opposing arguments, and read 
all of them that were brought up before the 
House Committee on Postwar Military Pol
icy-and for the most part the opponents 
don't know what they are talking about. 
I'm not trying to. be sarcastic; I mean that 
quite literally. 

Nothing could make the truth of my con
tention plainer than the sudden upsurge of 
half-baked outcries that the atomic bomb 
has made universal military service un
necessary, even obsolete. All the experi
ence of this war and of the last shows that 
the more complex the machinery of war be
comes, the more men it requires to handle, 
maintain, and transport it. Many people 
think of universal military training as being 

• 

• -· 

Today, "military training" means specialized train
ing with the best equipment science can produce. 

OCTO BE R J 1945 

nothing more than doing "by the right 
flank, march" on a drill field. Of course, 
that's nonsense. Military training means 
training men to do specific jobs in the mili
tary machine of the future, and then train
ing these individuals to operate in teams to 
do team jobs efficiently and smoothly. 

The development of new weapons changes 
the type of individual and team training, but 
it doesn 't affect the fact that without trained 
individuals and trained teams, the new 
weapons will be quite useless. The atomic 
bomb, for example, in order to do its job, 
must be produced, must be transported to 
the place where it is to be launched, and 
must be projected against its target. The 
airplane which carries it must operate from 
a protected base, within operating radius 
of the target. It must be escorted or other
wise shielded against enemy attacks. More
over, the atomic bomb is not the only weap
on which is in course of development. 

As for ground troops, they still will be 

A year's thorough schooling in the Army will pre
pare a boy for a profitable job in civilian life . 
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Civilian boards would call up a fresh batch of trainees every three 
months. The fit would be channeled into roles best suited to them. 

necessary, if territory is to be occupied, if the destructive 
effects of modern air attacks are to be followed up. Many 
ground troops may in the future be airborne; this will mean 
that a high proportion of the personnel will have to be de
voted to transporting and supplying the actual infantry and 
artillery fighters, but it will not diminish the demands for 
manpower. 

The push-button war involving just a few scientists on 
each side, immured in concrete-lined caverns, is a pure fig
ment of the imagination. In fact, the more destructive the 
machinery of war, the more terrific in its short-term effects, 
the more necessary it is that we should have immediately 
available an ample reservoir of trained men to deal with any 
emergency. There may not be time to do our training after 
war has started, as there always has been before. The 
atomic bomb, the rocket, the guided missile have not les
sened, they have tremendously increased the need for timely, 
adequate peacetime preparation. 

Remember, all these weapons were known when: .the plans 
for the proposed military training system were drawn up. 

Going over the testimony of those opposing military train
ing, we find several fundamental errors in it, besides the 
misconception about the atomic bomb. Here are some of 
them, and the answers: 

(1) By enacting a military training bill now, we are show
ing a lack of faith in the United Nations Organization for 
the maintenance of international peace and security. 

Answer: Nonsense. We are showing that we understand 
the United Nations Organization as being exactly what it 
is : an association of nations to keep the peace by force-e -
the only way peace ever has been kept. It is not a demo
cratic world state. It is an association which will be im
mensely strengthened, morally as well as physically, by con
crete evidence that this time the people of the United States 
mean to be strong and ready to discharge their interna-; 
tiona! obligations. 

( 2) It is contrary to American tradition-that is, it bas 
never been done before. 

Nonsense. It has been done, in one way or another, in the 
Revolutionary War, the Civil War, and the two World Wars. 
It hasn't been done in time of peace because we always have 
had time to prepare, or thought we had. 
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( 3) It will militarize our youth; 
instill in them, as one learned edu
cator put it, the maxim "don't 
think but obey." 

Nonsense. The drill sergeants of 
today a re highly trained specialists 
and technicians, and their job will 
be, not parade-ground roarings, but 
the very different task of giving 
our youth the basic and specialized 
training necessary to do their part 
if ever the need should come again 
to use the terrible mechanisms and 
devices of modern scientific war
fare. 

Now for some details. The pres
ent plan, as worked out in the War 
and Navy Departments may be 
changed here or there, but the 
basic principles will probably re
main about the same. 

In the first place, the Army and 
Navy won't have anything to do 
with the original selection and ex
amination of the trainees. That 
will be a job for civilian boards in 
each community. The standard age 
will be 18, and a fresh batch of 
trainees will be picked every three 
mon tbs. T he selected trainee can 
choose, within the limits of service 
needs, whether be will go to the 
Army or the Navy. The 900,000 
trainees who are expected to be 
available each year will be divided 
between Army and Navy about in 
the present proportions of 8 to 3. 

Some people maintain that the 
atomic bomb has made navies ob
solete. That is more nonsense. It's 
a weapon that could be very effec
tive against a battleship or carrier, 
of course. We have other weapons 
which can sink battleships or car
riers if ( Continued on page 238) 
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YOU'LL HAVE A FREEZING ·uNIT IN ..• 

• our ew e r1gerator 
Two refrigerators in one-a built-in freez

ing locker and -the regular food·. co~part
m ent-that is the preview of your postwar
refrigerator. 

A glimpse behind the curtain that hides a 

- • 

., 

• ., 

. .. • 
• 
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• 
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This is the new Gibson refrigerator. In addition 
to the freezing locker and food compartment, it has 
a moist chamber. This section helps to keep mois
ture and natural flavor in meats and vegetables. 

promising array of new home appliances 
reveals this much about the mechanical 
icebox of the future. And not in the dim, 
distant future- these will be ready early 
next year. 

While the separate zero compartment will 
be the most noticeable new feature at first 
glance, it is not the only one. The regular 
food section will look different, and its func
tioning will be different. It will require lit
tle or no defrosting, and it will keep food 
fresher. 

No freezing unit will be visible in the new 
models. The chilling coils are placed behind 
the walls. This le"Yes the food space clear 
and unbroken. Also, it helps to eliminate 
the defrosting nuisance. The chilling coils 
are spread over a wider area and therefore 
do not create one extremely cold spot for 
the a ccumulation of ice. 

Over-all size of the new refrigerators 
will be larger than prewar models by just 
about the amount added by the freezing 
compartment. That is, the space for ordi
nary storage will be about the same as it 
was, from six to eight cubic feet. The extra 
bulk is taken care of in slightly increased 
height and depth, rather than in width. The 
manufacturers believe this is the most prac- • 
tical way to adapt them to existing kitchen 
wall space. 

What will they cost ? That will depend 
upon a number of factors that cannot be 
accurately measured just now. The manu
facturers hope to be able to price them no 
higher than prewar models in proportion to 
over-all size. Operation costs will be higher 
because of the added size and the greater 
load of keeping the freezing section around 
zero all the time. 

Three manufacturers ~re unveiling their 
new boxes to the public now. They are 
Frigidaire, Admiral, and Gibson. Others are 
known to be working along similar lines. 

Radically new as they are, the two-tem
perature refrigerators are not a result of 
wartime developments. They would have 
been the 1942 models, in several cases at 
least. A few of them were actually made 
and sold before all factory capacity was 
taken over for war-goods production. This 
is why they will be available before other 
improved appliances. 

No ice can form in the spacious food compartment 
of the Admiral Dual Temp, at the left, so no de
frosting is necessary. The freezing locker, however, 
nee~s to be defrosted two or three times a year • 
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The new Frigidaire I above) has a shelf-type door on its freezing locker. This section , as in all new-model 
refrigerators thus for shown, extends across the top f rom wall to wa ll and has a separate door so that 
t he temperature inside is not affected when the main door is o pened. Freezing lockers con be ke pt a t zero. 

Building a frozen-food locker into a 
domestic refrigerator is a natural out
growth of the vastly increased use of quick
frozen foods in recent years. With her own 
zero compartment at home, the housewife 
can have on hand a large variety of frozen 
foods. Also, she can freeze fresh meat and 
other food in her own kitchen. 

The fact that the new refrigerators offer 
relative freedom from the defrosting task 
may appeal to some housewives even more 
than the new zero compartment. The two 
developments go hand in hand. Taking the 
familiar type of freezing unit out of the 
food compartment makes it automatically 
more convenient and efficient. With the 
cooling coils spread over a wide area be
hind the inner liner, a normal temperature 
of 38 to 45 can be maintained without re
ducing any part to 32, the freezing point. 

Still another advantage results auto
matically from this. Greatt'r humidity is 
maintained in the food compartment, and 
foods retain their natural juices and flavors 
longer.- GoLD V. SANDERS. 
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HOW NEW 
MANAGE 

OLD 

REFRIGERATORS 
DEFROSTING 

NEW 
As air in the chamber be- In the new-type refriger
comes cooler, its moisture otor the cooling coils are 
is drawn out and deposited set behind the wa_lls. And 
on the coolest surface- since no part of the reg
the cooling coils. Layers ular food compartment 
of ice are built up, mak- needs to get cold enough 
ing defrosting necessary. to freeze, no ice forms. 

BELOW COILS AROUND 
FREEZING IN6 LOCKER 

ICE 
FORMS 

COILS 
IN WALLS 38•·45° F. 
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Assen J orda noff (seated) listens to an associate in 
his office while a third pa rty may join in the con
versation through Jordanoff's Jerryphone. The micro
phone on the desk feeds t o the telephone mouth
piece ; incoming voice comes via the loudspeqker. 

There is no mechanical or electrical connection be
tween the telephone and the five-tubed Jerryphone. 
The boxlike apparatus serves as an amplifier when 
the phone mouthpiece and receiver ore set in place. 

.. -· 

FOR BETTER LIVING 
•• T.H£ AMERICAN WAY 

The No~Hands· 

Telephone 
THE busy executive and the hard-working 

housewife will soon be able t o t a lk over 
the telephone without having to hold the 
instrument t o the mouth and ear. When the 
phone bell rings, a man at his desk will 
merely have to pick up the receiver and 
place it over two openings in a boxlike ap
paratus that looks like a radio set. He can 
then start talking, leaving his two hands 
free, and his caller wiM. hear him and he 
will hear his caller just a s if he had the 
earphone and mouthpiece to his head. In 
the home, the housewife may be bathing 
the baby when the phone rings. But she 
may go right on with her duties and hold a 
conversation with her caller by turning up 
the volume if the phone is some distance 
from the bathroom. 

The new device is called a J erryphone by 
its inventor, Assen Jordanoff, president of 
J ordanoff Electronics Corp. A balancing 
tube that automatically raises and lowers 
the volume going in and coming out of the 
a mplifier prevents "feedback " into the box . 

AMPLIFIER FROM 
RECEIVER 

AM PLIFIER 
TO 

MOUTHPIECE 

-------------------------------------
l(,w? GREA'1r NORTHERN LOCOMOTIVE 

?,¢- t{p-- A5,400-horsepower Diesel power plant snakes 106 steel-and-ply
wood freight cars around Horseshoe Curve at Blacktail, Mont., 

six miles from the Continental Divide. At the rear of the train, 
96 · a 4,050-horsepower Diesel helps move the big load. 
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Stamp Holder Marks Rounded Surfaces 
TliE rounded surfaces of bars may be marked with in

terchangeable steel type in a holder specially designed 
by New Method Steel Stamps, Inc., Detroit, Mich. One 
blow of the hammer mal{es impressions of uniform 
depth. Type is tapered to form the radius desired. 

Plastic Spline Maintains an Even Edge 
ACCURATE curves are produced by draftsmen's splines 

• 

made of Tenite, a flexible and resilient transparent 
plastic. H-shaped in profile, they are held in place by 
metal dogs hooked into the channels. 

• 

lfPI/· 

Lamp Worn on Finger 
Lights Dark Corners 

LIGHT is at the fingertips of the 
inspector or workman using 
Fingalyte, made by Universal 
Products Corp., Norristown, Pa. 
Attached to a finger or a tool, 
the tiny lamp is powered by a 
battery (left) worn on the belt
or, in another model, by A. C. 
house current . 

-
,I • • 

Portable Hammer Tests 
Hardness of Materials 

WORKABILITY of materials can be 
tested on the spot with a portable 
tool announced by Steel City Test
ing Laboratory, Detroit, Mich. 
When the self-acting hammer is 
pressed against the material, a 
spring is compressed to drive a 
steel ball against the surface. 
Depth of the hole produced is meas
ured as an indication of hardness. 
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Five dummies we a ring sample life ja ckets a re taking the hurdles in this U. S. Coast G uard testing tank. 

Torture Tank Tests Life Jackets 
M EN of the U. S. Coast Guard know just 

how much t heir life jackets will 
stand, thanks to a torture-test mach ine in 
u se at the Cur tis Bay (Md.) Yard. Dragged 
by the arms of a r evolving wheel driven by 
a three-horsepower electric motor, dummies 
w~aring sample jackets slosh and bang over 
an obstacle course in a tank 10 feet deep 
and 28 feet in diameter. At 15-minute in-

• 
Attaching a du mmy to o ne of th e revo lving a rms fo r 
a test . A c ha in d rags it over und erwater obstacles. 

tervals, t he jack ets a re weighed a nd ex
amined for damage. Tests a re being run 
on jackets fi lled with kapok, fibrous glass, 
and cotton. I n some trials, jack ets take the 
hurdles wilh no water in the tank . The 
machine was designed by t he Coast Guard's 
Research and Development Division on. a 
suggestion from A. F. G. Lucas, of the Na
ti.onal Academy of Science . 

At IS-minute interva ls, jackets ore examined and 
weighed to see how much water they hove absorbed . 

• . -a--
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By GOLD V. SANDERS 
Kodochromes by WilliAM W. MORRIS 

W E 'RE just beginning t o put to use a 
great power that has always exist ed 

a round us. but which we have neglected be
cause we knew so little about it. It's the 
power of color . And don' t think it isn' t 

SOUTHERN LIGHT beams hove 
o yellowish tinge, and fo r this reo
son some suitable shade of blue is 
recommended as the dominant color 
in o room having southern exposure. 
The Opton ic Color System is the 
color plan of the Arco Co., of Cleve
land. It is based on five colors
blue, green , ton, coral, and g ray, 
each of wh ich comes in five differ
ent .shades of varying light reflec
t ion. (S ee charts on these pages.} 

2 3 .... .... " 
" ' .... .,. "' 

" ,,,,, 

1 2 3 

WESTERN LIGHT, wh ich is predominantly red , 
calls fo r wall decoratio n in o cool green tone, as 
shown in the room on the opposite page, green 
be ing the complement of red. The selection of green 
for this room is based on the Optonic System, a 
scientific plan formulated to provide colors which 
complement th e preva iling types of norma l light. 

OU don't have co be ao interior deco
rator co choose pleasing and harmonious 
color combina tions for your home. 

Color harmony is a maccer of sdenciiic Jaw. 
Research by paine manufacturers h as produced 
variou systems of scientific color selection by 
which anyone can choose che r ight colors for 
any job. Besides beautifying homes, color 
now promotes efficiency and safety in fac
tories, hospitals, and schools. Popula r Science 
here devotes 14 pages to a study o f tht! new 
cien ti fie use of color . 

- The Edit01·s. 

power . When we learn tha t something as 
intimate as our blood pressure can be 
manipula ted up and down by feeding dif
ferent colors in to our eyes, we begin to get 
a g limpse of a vast new field of scien tific 
discovery. 

The scientists w ho have accurately 
measured t his ( Conti nued on page 102) 
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NORTHERN LIGHT has a pre
dominance of cool blue rays, so the 
selection of the warm tan comple
men.t provides the proper contrast 
of hue. The basic factor in choos
ing room colors to eliminate eye 
fatigue and to be decoratively cor
rect is to select a cool color where 
the predominant light in a room is 
worm, and to pick a worm color 
where prevoilinq liqht rays ore cool. 

FLUORESCENT LIGHTING of 
the "daylight" variety calls for 
decoration in worm tan or coral. 
White fluorescent lig ht is comple
mented by gray; worm incandescent 
light by cool blue or green , and a 
combination of both by neutra l g ra y. 

• 

EASTERN LIGHT is neutral , and 
in rooms facing toward the east 
neutral gray should be selected. In 
all rooms, ceiling should be pointed 
white or in the shade of the wall 
color with highest light reflectance. 

1 2 3 4 
• 

1 2 3 4 
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strange effect of colors upon blood pressure 
also tell us that our every mood is inftu~ 
enced by the colors of our surroundings. 

. Some authorities go so far as to say that 
colors play as important a part in our 
mental and physical health as the food 
we eat. Some colors can give us greater 
energy, a quickening of our muscular and 
mental powers. Others give · us relaxation, 
a . general feeling of well-being. We can 
become unduly fatigued by the impact of 
harmful colors or combinations of colors 
upon the delicate nerve endings of the eye's 
retina. 

Some of the new knowledge has already 
stood. the acid test in great war factories, 
and the results are astonishing. These in
dustrial case histories make exciting news, 
for they tell .of increased production, im
proved quality of work, reduction in the 
number of accidents, and higher morale 
of workers-~11 brought about by the judi
cious use of paint. The word is spreading 
fast through industry, and factories from 
coast to coast are blossoming out in all 
the colors of the rainbow. 

To look into a plant that has undergone 
the · scientific face-lifting, one would · im
agine the interior decorators had been hav
ing a field day there. But the decorators 
had nothing to do with it. This is the 
work of scientists, :not artists. The new 
knowledge of color's effects upon human 
beings came out of research, from the lab
oratories of physicists and psychologists, 

• 

: ' 
• 

not from the artist's studio. Broadly speak
ing, the science of 'physics tells us what 
color is; the science of psychology tells us 
what it ·does to us. . . 

The happy results obtained in factories 
by following the advice of color experts 
were, of course, entirely due to the effects 
of colors upon the workers themselves. 
This being true, we can easily imagine that 
similar desirable effects upon us can be 
realized in our homes and. everywhere in 

• 
our daily lives. That is the next step. We 
can take it ourselves by learning how to 
follow the roads charted for us by science. 
This is much easier than trying to absorb 
the mysteries of color from artists and in
terior decorators. 

The scientific approach has greatly sim• 
plified the use of color and dispelled much 
of the mystery about it. All of us can now 
achieve ·harmony by formula, ·being as
sured that good science is also good taste. 
If we learn to follow natural laws in choos
ing color combinations, we can have homes 
that are beautiful and colorful but whose 
decoration will not .be a strain on the ner
vous system. We can have bedrooms that 
induce peacefulness and rest, living rooms. 
that are somewhat more exciting but not 
irritating, and kitchens in which the work 
will be less like drudgery. · 

An example of directly applying to the , 
home the scientific color plan adopted by 
many factories is shown on the accom
panying pages. 

WITH LIGHT WALLS the WITH GRAYED WALLS the WITH DARK WALLS the fur
nishings here are too light. As 
in the picture at the far left, 
the contrast is much too sharp. 

accessories shown here are too 
dark. They provide a contrast 
that is irritating to' the eye. 

. 
i : : 
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accessories are paint'ed not more 
than two shades darker, and the 
result is a good combination. 
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Dow to Choose fAtlors for Your Ho01e . 

W HEN light str ikes an object , some 
wave lengths are absorbed, some may 

be t ransmit t ed, and some are reflected. 
The ra ys that· are r eflected constitute t he 
color which we see. . The Optonic Color 
System, which was developed by the Arco 
Company of Cleveland, pr ovides colors 
which suitably complement the prevailing 
types of normal light and permit correct 
brightness contrasts .. All its 25 hues five 
shades of five basic color s- have ·been 
grayed to eliminate undesirable intensity. 

The following rules will serve as a ha ndy 
and practical guide in selecting colors for 
t he home. Rule numbers · correspond witll 
t he num bers g iven in the rooms of the cut
away drawing above. 

1. Complement ~arm sout hern light by 
selecting .blue, a cool color . 

2. Cold northern light is best comple-
mented by tan, a warm color . · 

3. Complement predominantly red west
ern light by choosing green, a cool color. 

OCTOBER~ 1945 

. 
4. For neutral eastern light, select tgray, 

whi'ch also is neutral. 
Where artificial light predominates, fol

low t hese rules : 
5. Complement warm incandescent light 

by selecting 'blue or green, cool colors. 
6. Tan or coral, warm colors, should be 

chosen to complement cold "daylight" fluo
rescent lighting. 

7. In a room with white fluorescent light 
ing, use neut ral gray. 

8. Under a combination of fluor escent 
and incandescent light, use neutral gray. ' 

9. Ceilings normally should be painted 
white. If color is desired, however , use 
Shade No. 1 of the wall color . This has a 
light -reflectance value of 65 per cent. 

10. Rooms having a normal amount of 
light should be painted in Shade No. 2, 
which has a light reflectance factor of . 50 
percent. 

11. Rooms having a low level of illumi
nation should be painted in Shade No. 1. 
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Choose Y out• Colors Seientifieally 
T HE proper use of color to obtain desir

able effects upon human senses and emo
tions is an .art based on fundamental facts 
proved by scientific research. P ersonal 
taste is not the important element in choos
ing correct color combinations. Certain 

physical laws of harmony and compensa
tion must be observed to produce pleasing 
results, but within those limits there is 
still a wide enough variety to satisfy every
one. 

Yellow, red, and blue are the primary 

The three primary colors 
(left) will form all the 
other hues when proper
ly mixed. None of them , 
though, can be made by 
mixing any other colors. · 

Proper mixing of ony 
two primary colors pro
duces o secondary color, 
For example, equal pro
portions of yellow ond 
red will create orange. 
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colors. From these all the 
hues of the spectrum can be 
produced. but none of the 
three primary colors can be 
obtained by any mixture. 

A color wheel is produced 
by placing the primary col
ors around a circle, equally 
spaced. Secondary co 1 or s 
are then added by mixing 
equal amounts of pigments 
of two adjacent colors. Yel
low and red produce orange, 
and this hue is placed in the 
circle between these two. 
Blue and yellow produce 
green; red and blue make 
violet, and these are placed 
accordingly. We now have 
in the color circle three pri
mary and three secondary 
hues. 

By using this formula of 
mixing equal quantities of 
colors that come next to 
each other in tke circle, we 
can go on indefinitely pro
ducing a wider variety of 
hues and yet all of them will 
be placed in the correct re
lationship. The color . wheel 
shown on the opposite page 
is composed basically of 12 
colors, and this is sufficient 
to demonstrate the principles 
involved. 

On this wheel any two 
colors directly opposite each 
other are complementary. 
The physical law of comple-
mentaries is ~xact, and has 
nothing to do with personal 
taste.· A complementary of 
one primary color is the sum 
of the other two primaries. 
The human eye recognizes 

• 1: 

. ' .. . . ¥;cc - '. . . 

. . 
• • • • 
• 
• 
• • 

\
. . . .: I 

. . I .. : . 

• 
' 

Blending paints of various colors is fascinating. Commercial paints, 
however, are not made this way, but from special pigment materials. 
Paints of any one type, though, may be mixed to obtain desired hues. 

this law, as can be proved by trying the ex
periment suggested on page 109. 

as suggested on page 107 ru1d see how this 
works. By making a disk li:ke the one 
marked A, all complementary pairs Jliay be 
readily selected on the color ring. 

The complement of yellow, for instance, 
is the sum of red and blue, which is violet. 
The rule carries on into the secondary abd 
all other mixtures. Make the cutout disks 

It is a re~ognized rule of color experts 
that one of a pair of complementary colors 

Mix the primaries red and 
blue to get violet; blue 
and yellow make green. A 
combination of all three 
primaries will produce 
nothing but neutral gray. 

Here, then, are the three 
primary colors-red, yel
low, and blue-and equal
ly spaced between them 
are the three secondaries 
--orange, violet, green. 
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enriches its mate, if used with discretion. 
This giv~s- contrast without a color clash 
and breaks the monotony of seeing one hue 
alone. One color should dominate while 
the other gives accent to it. 

We cannot arbitrarily choose colors from 
the chromatic scale and achieve a har
monious combination. They must have a 
relationship of one kind or another. 

A triad, consisting of three colors equally 
distant from one another, is one form of 
harmony. Such combinations may be found 
on the wheel by using disk B. The primary 
colors- red, yellow, and blue- form one 
such triad. These pure colors are rather 
harsh, however, and their use is not recom
mended except for small areas. Similar 
triads of gra.yed colors are more. suitable.· 

A more subtle combination, pleasing to 
the eye, will result from the use of disk C. 
This selects·· a triad called a split comple
ment, con~isting of one color used with a 
coloz: on each side of its direct complement. 

In everyda~ life, grayed colors predom
inate, accented here and there by one or 
mor~ of the brilliant hues shown on the 
outer ring of the color circle. If this were 
not so, we would soon tire of the color 
violence surrounding us. Gray tones are 

•: . ~. • I ':• : Jlw..oi .. ,• .. ;(lo f f •• -~·~··' • I ~ . .. . • ' • ' I . . . 

obtained either by mixing black with a 
color or by mixing two complementary 
colors together. An equal mixture of any 
two complementaries will produce, not an
other hue, but neutral gray. This is repre
sented on our color wheel by the center 
circle of gray. 

Grayed tones of a color can be obtained 
by changing the proportion of . such mix
tures, favoring one ... hue or the other. For 

. example, one 1 fourth yellow mixed with 
· three fourths . of its complement, violet, 
makes grayed violet. The second band of 

· wedges around the color circle is thus pro
duced. Richer grays are obtained by mix
ing complementaries than by using black to 
get the grayed effect. · White can always be 
used to obtain lighter tints of colors. 

Disk D combines all the harmony prin
ciples we have discussed. Here the grayed 
colors are found to be predominant because 
we may use them over greater areas with
out tiring of. them. The smaller openings 
in the disk indicate the proper use of the 
pure colors to enrich the grayer masses . 
Any or all of the colors showing through 
the openings in this disk may be used to
gether to achieve a pleasant and harmo
nious combination . 

Ho-w Color Is Used in Factories 
THERE are several thousand factories in 

this country- mostly large ones- that . ' 

present an entirely new aspect these days. 
The machines, as well as walls, floors, 
beams, and pipes are painted in colors 
where before there was nothing but dingy 
·grays, greasy blacks, or at best some white. 
The color is not there to beautify the places, 
but to improve working conditions. 

The tirst consideration of the color ex
perts ts for the eyes of the workers. A wen
considered use of color has been found to 
be of immense value in giving clearer 
vision at working areas and in preventing 
eye fatigue, which quickly results in gen-
er&l bodily distress. . 

A superabundance of _light does not an
swer the purpose. On the other hand, it 
often adds to the difficulties of concentra
tion on the job. Glare dazzles and fogs the 
vision. To a void this, factory walls are 
now painted in shades of green, blue, gray, 
or tan so that areas in the line of a worker's 
vision do not present a sharp contrast to 
the work area. · . 

Machines also are painted in ~ore than 
one tone of color. The working area is 
given a hue that will contrast, but not too 
sharply, with the material being · worked 
upon. Sun;ou~ding parts of the same ma
.chine will have a different color to relieve 
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the monotony that has been found to cause 
eye fatigue and irritability. If a factory 
worker has his eyes glued upon one color 
for some time, the nerve· endings begin to 
demand the complementary color. This 

~ . 
physical phenomenon actually causes spots 
before the eyes, ·called afterVision. · 

But a mere splashing of colors around 
a plant to make it look gayer will not ob
tain desirable results. More likely it will 
add to eye distress. To simplify this prob
lem for plant owners and managers, the 
large paint manufacturers have devised 
basic formulas and systems of color selec
tion that can be fitted to all kinds of fac
tories. Their color experts consult with 
factory management and advise them how · 
to obtain a harmonious whole, with walls, 
ceilings, machines, and working areas 
painted according to scientific color, prin
ciples. 

While each factory presents certain in
dividual problems, the general plans de
veloped by the paint manufacturers . serve 
as guides. Du Pont calls its system "Color 
Conditioning." That of the Pittsburgh Plate 
Glass Co. is named "Color Dynamics." The 
Arco Company has what it calls "Optonic 
Colors." Sherwin-Williams has a "Color 

· Harmony Program.'t All are based on ac
cepted color (Continued on page 108) 
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HANDY SPOTTER TO PICK OUT HARMONIOUS COLORS 

By FOLLOWING this pattern, four disks 
can be made for use in selecting color 

combinations from the co~or wheel on page 
104. The 11 shaded areas on the chart rep
resent the cut-outs for disk D. Trace the 

DISK SELECTS 
COMPLEMENTARY 

COLOR PAIRS 

A 

0 

SELECTS NON
COMPLEMENTARY 

COLOR TRIAD 

entire disk and the shaded sections; then 
transfer tracing to light cardboard, and cut. 
Do the same for disks A, B, and C, being 
guided by the dotted-line cutouts, which 
are duplicated in the small disks below. 

DISK SELECTS 
CQLOR, SPLIT 
COMPLEMENTS 

c 

DISK SELECTS 
ALL-PURPOSE. 

COMBINATION 
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principles. The factory 
owner who does not 
wish to call in a color 
expert can obtain ap
proximately the same 
results by following 
one of these systems. 

This is how harmonious combinations show through holes in the cut~out disks. 

Aside from the work
ing rooms, there is still 
other color, ·and bright
er, much in ·evidence 
these days. Rest rooms, 
cafeterias, and hall
ways. often are deco
rated in quite gay col
ors. The purpose is to 
give employees a lift in 
spirit during off mo
ments. Here the color 
schemes are more akin 
to those used in interior 
decorating. 
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Draperies, upholstery, walls, carpets, 
and accessories that harmonize provide 
physical and mental comfort. Overuse 
of pure primary colors must be avQided. 
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Per!onal taste often is mislead ing in choosing correct color com
binations. Certain physical laws ol harmony and compensation 
must be observed to produce o pleasing decorative scheme. 

Effective colors, for use in fabrics and wallpaper can be chosen 
with confidence when the color wheel is used as a guid~. 

Also, eye-pleasing combinations in wearing apparel are the re
sult of a thorough knowledge of the use of color by stylists . 
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TRY THIS COLOR-REACTION TEST 

{Picture by The Arco Company) 

Nature rebels ot on overdose of one color by generating within the eye the complement-or opposite
of any color the eye is forced to look at for long periods. Here's the proof. Stare at this strangely 
colored flag for 30 seconds, then look ot a white surface. You will see Old Glory in its true colors. 

I 

MEN have o lik
ing for blue or 
shades of blue. 

WARM tones 
ore linked with 
light and heat. 

t'.. .. . . . ,, . . . . 
~·· • 1:• 

. 
• 

WOMEN prefer 
red or tones of 
red, tests show. 

COOL on e s 
compensate for 
heat, ore soothing. 

BACKGROUNDS may empha
size or minimize an object. Both of 
these arrows a re the same size . 

. . . 

' 

.. 
, 

(Pict ures by E . I . du P ont de Nemours & Co.) 

VISIBILITY is heightened by 
extreme contrasts in color value, 
but should be held' to small areas. 

• 

• 

• 

ILLUSION. Areas painted in 
warm colors tend to advance to
ward the eye; cool tones recede. 

LIGHT VS. DARK. Light col~ 
ors create an illusion of bigneu. 
The disks below are of equal size. 

• 

Copynghted 111aterial 

• 

• 
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New and Better Paint 
· Is Due for £ivillans 
·FOR the country-wide face-lifting job on 

our homes that is sure to come after the 
war we shall have a great variety of excel
lent new paints and varnishes with the 
very qualities we have always wanted. The 
manufacturers of the things 
we use automobiles, furniture, 
and the whole line of civilian 
goods- also will have. a vast · 
array of better coatings to ap- . 
ply at the factory. 

The paint ;makers · have 
learned much during the war, 
because much was asked of 
them in the way of protective 
coatings for military and naval 
equipment. They have had to 
devise materials that would 
endure the severest climatic 

• 
conditions all over the world. Extremes of 
cold, heat, and dampness such as we never 
encounter in this country have been met 
and licked by the thousands of chemists 
and engineers engaged in research and 
manufacture in the paint industry. 

For interiors we are promised: quick
~rying:, washable, and 

· nonsmelling p a in t s , 
varnishes, and enam
els that can be ap-. ., ..... 

-''::_. ... .... ... ... plied easily over old 
'' \ ' paint, wallpaper, cal-
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' 1 cimine, fresh plaster, 
and porous wallboard. 

Fo:r7 exteriors there 
will be: paints of 
greater durab~lity, 
highly resistant to 
weather, temperature 
changes, dampness, 

fungus, and all the elements that have 
made repainting necessary at short in
tervals. • 

Colors, too, we shall have in greater 
variety than ever as an aftermath of a 
world war in which camouflage has been 
as important as the weapons it conceals. 
Development of new and more color-fast 
pigments has gone hand in hand with the 
creation of more durability. The War De
partment is using 74 different shades of 
color. 

Perhaps nothing interests the home own
er more than the prospect of being able to 
cover a surface with one coat instead of the . 
two or three generally required. ~he hid
ing power of these new paints is due to the 
development of more efficient pigments. 
Among these are titanium and zinc. We 
are promised one-coat oil paints and 
enamels that will give us a smooth and 
effectively covered surface on all interiors 
whether of wood, plaster, wallpaper, con~ 
crete, brick masonry, or calcimine. A one
coat paint for exteriors is yet to be 
achieved, but paint makers are working 
on it. 

Quick-dr}ring paints, varnishes, and 
enamels were on the market before the 

war, and these will come 
back strong with no
table improvements. The 
resins with which they 
are made are just about· 
completely monopolized 
for direct or indirect war 

• 
uses. These materials 
are virtually the same 
as the familiar plastics, 
but in fluid form. ·The 
paint industry and the 
p 1 as tics industry, in 
fact, are becoming inore 

and more closely associated. A large part 
of the new developments in paints, var
nishes, and lacquers is based dir~ctly upon 
these ~arne synthetic resins. . 

Some of the new formulations are so 
important that they are veiled in secrecy
so valuable . to us in war that we do not 
want the enemy to make similar use of 
them. That fact itself is an indication of 
genuine progress in paint making. 

Early in the Pacific war, the armed 
forces found that their radios became use
less in the tropics because of fungus 
growths. The paint m~nufacturers were 
called upon to solve the problem, and they 
did.. The fungus-resistant coatings de
veloped in this emergency will be equally 
effective in our own semitropical regie. '1S 

and wherever there is a problem of mold 
due to dampness. 

We may be able even to get rid of flies, 

POPULAR BOIENCE 
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mosquitoes, and other insect pests by put
ting the powerful "killer DDT into paint. 
Two British chemists have been making 
experiments along this line with remark
able results. They confined fiies in an en
clos1;1re painted with a five-'percent DDT 
coating and all the fiies died. In a small 
room similarly treated, 90 percent of the 
insects were killed. The coating s till had 
its killing power after two months. How
ever, they have not yet succeeded in in
corporating the DDT in a futish of great 
hardness. 

No less important than the new paints 
that will be available for general use will 
be those ·especially designee;~ for applica
tion to all sorts of products at the factory. 
Here are some of the things manufac
turers may expect: 

Rust-retardant primers more efficient 
than ever before, for all kinds of metal. 
~eatproof paints that may be put on ex
tremely hot surfaces such as furnaces and 
smokestacks. Flameproof paints. Lac
quers of such high solid content that about 
half the usual · number of coats will . be 
required. Solid paints, without solvents, 
to be applied in molten state by steam or 
air pressure. Plastics to be heat-sprayed 
as an outer coating. 'Silicon insulation var
nishes so resistant to heat that they make 
possible electric motors of about half the 
normal size for . the same horsepower. 
Luminescent and tluorescent pigments at 
about one tenth their prewar cost. Paints 
that may be put di
rectly on a wet sur
face. Varnishes, paints, 
and enamels of greater 
uniformity due to de
velopment of stand
ardi~ed drying oils. 

Methods of applytng 
in factories have been 
similarly improved , 
and this is equally 
important since about 
half the cost of a paint 
job is the application process. Here are 
some of the new methods : 

EZectros.tatic spraying and detearing. A 
high-voltage electrostatic field is used, with 
the article to be painted attached to the 
positive pole. A charge is imparted to the 
sprayed particles, causing them to be at
tracted to the article. A uniform coating 
with extremely small loss of material re
sults. The same electronic equipment is 
used also to draw off excess pa.int after-
dipping. · 

Infrared baking. Dipped articles are 
passed between batteries of infrared lamps 
on a conveyor, the enamel being baked in 
a few mtnutes. 

• 
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Hot dipping. This method is now in wide 
use for applying strippable coatings of 
ethyl cellulose to machinerY. and parts for 
protection during overseas shipment. It is 
expected to increase in general use after 
the war, with 'various other plastics being 
employed. 

Hot spraying. Varnish, lacquer, paint, or 
airplane dope is applied by spraying from 
a steam-heated or electrically heated atom
izer. Thick coats harden quickly, speeding 
the production process. 

Autom atic spray -painting. The need for 
painting millions of shells, bombs, and 

cartridge cases of all kinds 
has resulted in immensely 
faster automatic spraying ma
chinery that will doubtless 
find other industrial uses when 
war ends. 

Flame-spraying. ~y a proc
ess similar to the tlame-spray
ing of molten metal, one of the 
newest plastics, polyethylene, 
has been successfully sprayed 
as a coating. It is believed 
that othe.r plastics may be 

similarly deposited, though little has been 
done along this line as yet. 

As a result of the war, and also of 
prewar resear~h, the whole paint industry 
has undergone a ra~iical change, passing 
rapidly from the general practice of using 
natural raw materials to 
the creation of its own 
materials through chemi
cal know-how. 

We shall find that al
most all the many types 
of protective and decora
tive coatings will be en
tirely different and much 
better than in the past. 

OCTOBER, 1945 Cartoona by PAUL McCARTHY 111 



A technician {right) 
takes gobs of pig
ment for testing in 
control laboratory. 

The wet sample {left ) 
is test.ed. Th en it is 
d ried, pulverized, and 
ex a m i n e d f u .rt h e r • 

• 

At the lower right, 
men separate press 
plates on which wet 
·pigment has adhered. 

After the pigment 
cokes hove been 
kiln-dried, they ore 
br6ken up and stored 
in big tubs {below) . 

M a kin g P ain t P igm ent 

M ODERN paint manufacture no longer 
depends upon finding its pigments in 

nature. The colors are created by chem
istry. In the precipitation process, pictured 
here, various solutions of chemical in-

GRINDING LIQUI DS 

FEED TANK 

WEIGH TANK 

PLATFORM SC.A~LE~~· ~~c:= 

VARIOUS STAGES 
IN THE MANUFACTURE 

OF PAINT MIXER 

(Kodachromes by P ittsburgh P late Olll-!lll Co. ) 

gredients a re brought together, and the 
reactions between them produce t he desired 
color as you watch. 

Water solutions of t hese chemicals are 
made in wooden vats, separately. at first. 
They are then brought into another great 
vat, each 111 definite order. Here the re
actions take place, as the solution is mixed 
::;tnd stirred by a mechanical agitator . 

The precipitated pigment is insoluble in 
water. Pigment falls to the bottom of t he 
vat, t he water is siphoned off. The wet 
pigment is then put in presses and removed 
in cake form. These cakes are first air
dried, then placed in a kiln where all re
maining moisture is removed. The r e
mainder of t he pigment-making process 
consists of breaking up these cakes into 
chunks and grinding them into ·powder. 

GRINDING MILL 

TINTS 

THI NNE~S 

THINNING 
AND TINTING 

TANK ~~::iL 

HOPPER 

..! 
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This is how the scientific application of color can transform a factory from a dreary cell to a cheerful 
workshop. It promotes safety and sanitation, increases employee efficiency, and keeps morale at high level. 

Safety ~olor ~ode for Factories 
BECAUSE the human eye responds so 

readily and willingly to colors, a num-
• 

ber of large factories have set up standards 
of marking by color so that employees will 
be warned at a glance of certain hazards. 
Carrying this idea still further, the Amer
ican Standard~ Association has adopted a 
Safety Color Code which it hopes will be
come a standard in factories from coast to 
coast. 

If such a standard is widely employed, it 
will mean that a worker going into a new 
factory will find familiar colors to tell him 
what he needs to ~ow about avoiding 
accidents to himself and others. 

The safety code colors finally adopted by 
the association and now under considera
tion for industry-wide acceptance are : 

RED for identification of fire-protection 
equipment and ftre-ftghtip.g equipment; for 
danger; for "stop." Since the use of red 
for such purposes is already widespread, as 
for. instance in traffic lights, this was con
sidered the logical standard. 

YELLOW is suggested as basic standard 
for designating caution and for marking 
such physical hazards as: · striking against, 
stumbling, 'falling, tripping, and "caught 

OCTOBER~ 1945 

between." Solid yellow and yellow and 
black stripes or checkers are suggested as 
effective methods of using this color. Thus 
yellow would be used for marking factory 
power trucks, crane pulleys, traffic warning 
signs, and so on. Some factories have used 
orange as the color for this purpose. The 
association advises against this because 
orange is a mixture of yellow and red, and 
might lead to confusion. 

GREEN, universally accepted as a safety 
signal, is suggested for all such uses as 
marking the location of first-aid kits, gas 
masks, deluge showers, safety starting but
tons, exit signs, and anything else in the 
factory connected with the idea of safety. 

Previously adopted ·standards already in 
wide usage call for the painting of factory 
pipes in accordance with the class of 
liquids they convey, such as safe products, 
dangerous products, protection ma"teria.s, 
and extra-valuable materials. 

Another adopted standard of great eco
nomic value in factories calls for the 
painting of grease cups and oil holes to 
correspond with the colors on oil cans and 
other Qiling equipment so that the right 
grease or oil will always be applied. . 

• 
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CAMERA SUPPORTS. For people who 
want to take snapshots without anyone 
being the wiser, John L. Johnson, of Pine
hurst, Wash., has devised a camera support 
that can be worn on the head under a hat. 
The lens, pointed through a hole in the hat's 
crown, is aimed by means of a sight on 

the brim, and the shutter is operated by a 
cable ' leading to a pocket. Straight-from
the-shoulder pictures are possible with the 
gun-stock support above, invented by Leo 

. J. DuMais, Chicago. Strapped to the shoul
der, it provides a steady rest for shooting 
at any camera angle. 

GET 'EM WHILE THEY'RE HOT! An d h o t 
dogs are always hot when they come from 
this coin-in-the-slot frankfurter vending ma
chine. When the customer deposits his coin , 
out comes a hot weenie on a bun, neatly 
wrapped in a paper napkin. Cooking is done 
instantaneously by an electric heating ar
rangement including a diathermy coil. The 
inventor is Everett P . Ford, San Francisco . . 

I • •. 
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COIN SLOT 

• E ~ DELIVERY 

r · WASTE 
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SPACED 
RTS 

PAD 
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HAIR WILL STAY PUT when one 
uses this kind of fountain comb 
originated by William D. Pyle, In
dianapolis, Ind. A reservoir at the 
back of the comb holds water or 
other liquid, which is gradually 
released through an absorbent pad 
at the base of the teeth as they 
are drawn through the hair. The 
comb will not leak when it is laid 
on a fiat surface, reservoir down
ward, and can be used with either 
an up or down stroke. 
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ANY SINGLE BED IS A CRIB f o r t h e 
ba by if one of these adapters is used . . Look
ing a good deal like a play pen on stilts, 
the device 1~. in effect, a folding fence of 
variable width that can be fitted over a 
section of any usual-sized couch, single, or 
• day bed. The legs are adjustable for length 

so that they can be made to reach t he floor 
on both sides, and the feet are rubber
shod to prevent slipping. Advantages in
clude saving of space ordinarily required 
for a crib, and portability when it is neces
sar y to t ravel with a . baby. The h inged 
lengthwise side can be let down for easy 
access to t he child when it needs atten tion 
of one kind or another, and t he whole 
guard is easily removed for making the 
bed. The inventor is Milton N. Redman,. 
Tompkins Corners, N . Y. 
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FOUNTAIN TOOTHBRUSH make s it 
possible for you to brush your teeth 
without having to hunt for the denti
frice. A reservoir in the handle holds 
the liquid cleaner, which is fed to the 
base of the bristles through a bore in t he 
shank. The container. which can be r e
moved for refilling, is unscrewed sligh tly 
to permit the dentifrice to fiow. Tight 
ening prevents leakage when the brush 
is put away. William K. ·Kiff, Buffalo, 
N . Y .. originated the device. 

Uncle Sam Now Helps 
Inventors to Find 

Customers 

.To BRING inventors and 
manufacturers toget h er, 
the U. S . Patent Office has 
started a new service. Pat
ents available for licensing 
will be published free in 
t he Patent Office Register 
at the owners' request and 
rem ain t her e u nless the 
owners withdraw t h em. 

·When asked, t he Patent 

CULTIVATING WITH WIRE. Instead 
of having blades like small plow
shares. this garden cultivator, in
vented by Edward Terray, Hubbard, 
Ohio, uses a wire. Str~tched between 
posts at the ends of a tubular sup
port, the wire is pushed t hrough the 
soil about one inch below the surface. 
breaking it up and cutting weed roots. 

Office will furnish classified 
lists of patents. to manufac
turers. Charles F . Ketter
ing suggested the idea . 
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Jat CAN YOll 
TELL .~ llOliT 

THI~ SERGE:\NT? 
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• • IS son IS ac •• 
I N CIVILIAN life, a clerk might pass for 

a bank president- and vice versa. In the 
armed forces it is different. Here every 
man wears distinguishing marks that tell 
how important his job is, what ·his train
ing and experience have been, and whether 
he has distinguished himself in any way . 

• 
Look at the picture of Sgt. John B. Weide 

on the opposite page. Anybody can see that 
the man is a soldier. But if you know your 
Army insignia and . decorations, you can 
tell a . lot more about him. You know how 
long he has been in the Army; whether he 
has served overseas, and where; his rank. 
pay, and specialized training; his branch of 
service and the outfit to which he belongs; 
whether he has been wounded; combat 
experience and citations for exceptional 
service. In short, he wears the complete 
story of his military career on his Eisen
hower (battle jacket) . 

As our veterans come home from dis
tant fronts, you will want to be able to read 
the language of insignia. It will tell you 
interesting facts about every service man 
you see. After studying the insignia worn 
by Sergeant Weide, see how many of the 
questions below you can answer. Then turn 
to the next page. Six. correct answers 
is a good score for a civilian. 

BADGES AND RIBBONS that Sergeant Weide 
wears on his left breast are seen in this close-up. The 
picture at bottom of page shows his right shoulder. 

NOW, CAN YOU ANSWER THESE QUESTIONS? 
1 Did Sergeant Weide enter the service before 

Pearl Harbor? 

2 Has he served averseas? If so, how long? 

OCTOBER, 1945 

3 In what company, regiment, and division did 
he serve? 

4 To what command Is he now assigned? 

5 . 
What are his rank and monthly pay? 

6 What combat action has he seen, and where? 

7 Was he wounded in action? 

8 Did his unit receive a citation? 

9 Did he distinguish himself while In training? 

1 0 Did he distinguish himself in combat? 

11 Is he eligible for discharge? 

12 What decorations will he wear when he returns 
to civilian life? 
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• • • NOW, CHECK YOUR SCORE ON INSIGNIA 

H-\ 

HAVE ·you tried to . answer the questions 
on the preceding paget Here are the 

facts about Sergeant Weld~s military 
career, as revealed by his insignia and 
decorations. · 

1. Sergeant Weide was in the service be
fore Pearl Harbor. He wears the American 
Defense, or "pre-Pearl Harbor," ribbon (A) 
at the left in the bottom row of ribbons. 

2. The fo;ur overseas service stripes (B) 
on his left sleeve denote at least two years' 
service abroad. Each stands for six months 
of overseas service completed. 

3. He served in Company F (C), 17th In
fantry Regiment (D), Seventh Division (E). 
This divisional insigne is on his right shoul
der because he is not now assigned to that 
unit. 

4. He is now assigned to the Second Ser
vice Command (F). Insigne on left shoul
der always denotes pre~ent assignment. 

5. Staff sergeant's stripes (G) indicate 
base P&.Y of $96 a month. Hash mark (H), 1 

representing at least three years in the en
listed service, adds five percent. · Combat 
Infantry Badge (I) adds $10 a month. His 
pay is $110.80-a. month. 

6. The Asiatic-Pacific Theater ribbon (J), 
in the center of the bottom row, stands for 
service in that theater. The Philippine 
Liberation ribbon (K), to the right of it, 
shows service in the Philippines. Stars in
dicate combat ~ction. 

7. The Purple Heart ribbon (L), in the 
I 
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center of the upper row of ribbons, shows 
that he was wounded in action. 

8. His outfit received a citation, since he 
wears the Distinguished Unit Badge (M) 
on his right breast. 

9. Expert's Badge (N) under the ribbons 
shows that he · acquired expert skill with 
rifle and bayonet. 

10. He distinguished himself in .combat. 
The Silver Star, represented by ribbon ( 0) 
at left of upper row, is awarded for gal
lantry in action. 

11. His insignia and decorations show that 
he has at least the 85 points now required 
for discharge. They add up this way: 
Hash mark, showing he has been in the 
Army at least three years, gives him a min
lmuni of 36 points. Four overseas stripes 
give him 24 more points. Add five points 
each for the Silver Star and Purple Heart, 
and five points for each of the three stars 
on the Asiatic-Paciftc ribbon. The· total is 
85 points. (Sergeant Weide actually has 
93 points.) 

12. On his return to civilian life, Ser-
. geant Weide will be entitled to wear the 
Honorable Discharge button, or a miniature 
lapel button representing either the Silver 
Star or the Purple Heart. 

One decoration not listed above is the 
ribbon (P) of the Good Conduct Medal, 
which is awarded to men who are "recom
mended for exemplary behavior. 

• 

A F1:'ER gleaning so much of Sergeant 
· John B. Weide's military career from 

· his insignia and decorations, readers will be 
interested in a few personal details. 

He wa.S born in. Norway 25 years ago and 
_became a U. S. citizen when -he ente~ed ,the 
Army early in 1941. After training in Cali
fornia, he ~as sent to Attu in the spring of 
1943. There he won the Silver Star by being 
one of three men wlio wiped out a Japanese 
antitank-gun c·rew, killing nine men. His 
company also won a unit citation on Attu. 

After more training in Hawaii, Sergeant 
Weide land~d on Kwajalein, thus winning 
the right to wear a second star on his Asia
tic-Pacific Tlieater ribbon. 

He landed on Leyte on "D plus one" and 
was wpunded nine days later about 10 miles 
inland. Approaching a foxhole in which he 
had seen a dead Jap, he was struck · in the 
eye by a fragment of-a hand grenade with 
,which another Jap killed himself. This in
jury cost him the sight of his left eye. 

Sergeant Weide is now living at his home 
in Brooklyn and helping with the Seven~h 
War Loan drive. After his discharge he 
expects to return to his prewar job as a 
Diesel engineer on· a yacht. 
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"VA CANT" SIGN FOR TAXICABS, to tell 
you whether a ear .is occupied before it is too 
late to hail it. It could be an illuminated sign, 
wired to go off when the flag is loweted on the 
meter. {Such signs have been used for some time in 
Washington, D.C., and possibly in ·other cities.--Ed.) 

. . . ~ 

. ---
I 
) 

EVEN-MARGIN TYPEWRITER that will auto · 
matically make all lines come out even at the 
end. There is now a typewriter that produces this 
result, but you must first type the page normally 
and then copy it with adjustments to thP. mochinP. 

TRACER GOLF BALL. We have tracer bul· 
lets; why not tracer golf bolls? Leaving o trail 
of smoke, such a boll would show the golfer just 
where hi \ drive hod gone. It would help in finding 
balls that go o.ff into the rough , and show players 
what is wrong with their stroke. Fine powde r from 
o reservoir ins ide the boll might be th "' o ,~wt-r 

OCTOBER. 19q.S 

REVOLVING-DOOR ARRESTER would curb 
those too-peppy people who insist on spinning the 
door so fast that it clips the heels of more digni
fied users. It would prevent accidents and anger . 

COIN CHANGER FOR PAY PHONE. Ever 
get caught without a nickel when you wanted to 
make o call in a hurry? Why not hove a pay-phone 
attachment to return nickels for quarters or 'dimes? 

119 

I 

Copyngh1ed matenal 



• 

120 

• 

Model "Compass Rose" 
Teaches Calibration 

A SMALL, portable copy of the 
large compas~ dial painted on 
Army and Navy airfields is used 
to teach mechanics compass cor
rection for loaded planes. In the 
tail of the model Douglas C-54: 
shown is a magnet, which is 
swiveled to throw the compass 
on the fuselage out of adjust
ment\ Students correct the error 
by rotating the model to the 
degree indicated by a master . 
compass. The picture was taken 
at the Army ·Service School, 
Santa Monica, Calif. 

"Living Fossil11 Dates Back 
. 350,000,000 Years 

OFF THE COAST of South Africa, 
a trawler crew hauled up a 
str.ange, bright-blue fish five feet 
long. The Chicago Natural His
tory Museum, which has the 
model shown below, says that 
the group to w.hich it belongs 
dates back to the Devonian pe
riod, some 350,000,000 years ago. 
It has a double tail, which cor
responds to that of fossil rela
tives; and large, fteshy fins, 
which, in older species, foreshad
owed development of legs for 
movement on land. Its scientific 
name is Latimeria c1lalu,mnae. 
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This new General Electric repeating flash tube, a 
million times brighter than the photographic bulb 
at left, lights up objects from two-mile altitudes. 

The repeating flash attached to a 8-24 plane throws 
the Chicago Tribune Tower into approximate day
light for an experiment in color photography after 
dark. War use included reconnaissance photography. 

BRIGHTEST FLASH TUBE MAKES NIGHT COLOR PHOTOS POSSIBLE 

WITH the aid of a super flash bulb, the 
first color photographs to be taken at night 
from an airplane were shot from a B-24 
Liberator bomber recently in Chicago. The 
plane had a K-19 camera with a 12-inch 
focal length fixed in the nose. At the tail 
were two tubelike lights at the center of 

30-inch reflector s. The lights were developed 
by Dr. Ha rold Edgerton of t he Massachu
setts Institute of Technology, and are a 
million times ~righter than the ordinary 
bulb. The flash duration is 3/ 100 second, 
and it can be spaced at 15-second intervals 
to make lighting virtually continuous. 

BASEBALL-SHAPED TEAR-GAS GRENADE STRIKES 'EM OUT 

DESIGNED by the Chemical Warfare Serv
ice especially for the Corps of Military 
Police, the .baseball-type grenade, because 
of its familiar shape and weight, has proved 
an accurate weapon in the hands of Yankee 
hurlers. Thrown like Q. baseball, the plastic 
bomb cracks open to release an invisible 
cloud of chloracetoephenone dust that causes 
weeping but no serious permanent harm to 
the victims. 
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Dave Ferriss, Red Sox pitcher, casts a professional 
eye on the new tear-jerking grenade that is made 
in the shape and weight of a standard baseball. At 
the left, a ' soldier is pulling out the safety pin 
that arms the bomb before it is sent on its way. 
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Insigne of the Arctic Search and 
Rescue Squadron symbolizes its er
rands of mercy in the frozen north. 

Sled dogs board a Douglas C-54 car
go plane to be flown to an advance 
base where they are needed. If the 
plane can't land at their destina
tion, the huskies will hit the silk. 
Most of the dogs like flying; they 
curl up and sleep aboard the plane. 

• 
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THE AUTHOR: c. B. Colby, aviation ed
itor of Popular Science Monthly, rides a 
.pulka at an ASR base in Newfoundland. This 
shovel-like sled, made of molded plywood 
with flat steel runners, can carry an in
jured man or 500 pounds of cargo. Pulled 
by one dog, it passes easily through under
brush that would entangle a larger sled and 
team. Pulka-pulling dogs fall into line as 
their names are called, then follow their 
leader as he picks a path across country. 
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THE crew of the PBY patrol plane were 
hopelessly lost. They hadn't the faintest 

idea as to their exact location over the wilds 
of Greenland close to the Arctic Circle. They · 
checked their air speed, their altitude, and 
their compass. They looked at each other 
with that half-amused, half-puzzled look 
that men have \/hen they are completely 
batHed and not quite scared- yet. Every
thing seemed to be in order about the plane, 
but there was a peculiar feeling of steadi
ness about their flight. Outside the frosted 
windows there was nothing but blinding 
snow in all directions. 

Suddenly one of the men got an inspira
tion. He forced open the door of the plane 
and peered down into the swirling snow. 
For a moment he heDitated, then calmly 
stepped out of the plane- apparently into 
open space. 

The rest of the crew watched with bulging 
eyes. They saw him run alongside to the 
front of the plane, where he stopped and 
signaled for the pilot to kill the engines. 

POPULAR S CIENCE 

Copynghted matenal 



Trying to find a crashed plane in north
ern wilds often is like looking for the 
proverbial need le in a haystack. In this 
photo, the circle marks all that is vis
ible from the air of a Canadian plane 
that was wrecked in l abrador. Eleven men 
marooned in this crash were brought out 
by helicopter. At right: S8arch and Res
cue crew at H armon Field , Newfoundland , 
commanded by Major George Barnes. 

• • 

Speechless, the pilot did so, and the man ran 
back and climbed into the hull to tell his 
astonished companions that they had been 
sitting on the ground in a snowbank with 
the engines wide open. They had slid up 
the gradual slope of a ~now-covered moun
tain and stopped, still apparently several 
thousand feet in the air and going along at 
normal speed. To this day, they don't know 
how long they "flew" on the ground. 

Usually crash landings in the arctic are 
another and more tragic matter. That is 
why the Arctic Search and Rescue Squadron 
of the North Atlantic Division of the Air 
Transport Command was formed. The mem
bers of this rugged organization say they 
can get a man out of almost any predica
ment. Their record of almost 100-percent 
recovery of personnel, alive or dead, since 
the formation of the unit in 1943, backs 
them up. 

As soon as the North Atlantic Division 
of the Air Transport Command had demon
strated that they could fly the North At-

OOTOl!i.ER, 191,5 

!antic around the calendar, as well as around 
the clock, it became evident that they needed 
not only the regular air-sea rescue service 
already in action, but additional protection 
for men and planes down over land. This 
must be a service capable of covering mil
lions of square miles of wilderness up to 
and above the Arctic Circle. At that time, 
the only means of rescue were hit-and-miss, 
the use of trappers, traders, natives, and 
hastily organized groups of volunteers. 

Realizing the need for quick rescue in 
the stunning cold of the arctic, Lt. Col. 
Norman D. Vaughn, then in command of 
the ATC base at Goose Bay, Labrador, sug
gested that perhaps the solution might be 
dog sleds and trained rescue personnel main
tained at permanent bases ready for instant 
action. The Colonel had already proved the 
value of dog sleds on the Greenland ice .cap 
when he had taken part in the salvage of 
tactical aircraft forced down on the way to 
Europe. He was put at the head of the un
hatched Arctic Search and Rescue Squadron 
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These huskies will pull twice their own weight 
all day and still be full of pep at nightfall. 
But they're smart enough to rest when they can. 

. 
• 

How a nine-dog team looks from the sled . Drivers don't 
say "Mush!"; it's "All right, let's go!" One of the 
dogs up front has got on the wrong side of the rope. 

In a flying suit and parachute harness, this 
Saint Bernard is ready to hit the silk for a 
rescue. Many of the dogs seem to enjoy jumping. 

of the ATC's North Atlantic Division, with 
orders to establish bases and obtain and 
train the required personnel. 

Army personnel records were scanned for 
men with arctic experience, ski experience, 
dog-sled experience, and any other back
grounds that might fit into the picture. 

• 

. 
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• 
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Whenever a suitable man was located, he 
was transferred to the about-to-be-born 
unit, and others not yet in the service were 
contacted and urged to enlist. These in
cluded trappers, traders, and explorers; 
guides, and members of former arctic or 
antarctic expeditions. Every man had some 

peculiar qualification for this 
job. 

The unit maintains contact 
with about 20 bases where 
planes can be landed, and with 
dozens of tiny weather stations 
scattered over northern Maine, 
Labrador, Baffin Island, New
foundland, and Iceland. Many 
of these weather stations are 
serviced only once a year when 
planes can land near by on flight 
strips carved out of the arctic 
waste. The rest of the year they 
are supplied by parachute . 

Marooned flyers make themselves com
fortable with gear dropped by 'chute 
while they wait for the rescue party. 
They hove built a shelter of blocks 
of snow to shield them from the wind. 
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An injured airman on a dog sled is low
ered over a cliff on the way out of the 
wilderness. The dogs of the search party 
were brought down in the same manner. 

For lack of emergency landing 
fields across the North Atlantic 
route, the dog sleds and other 
special equipment are kept at key 
emergency bases from which they 
can be flown into areas where 
planes are reported down. 

The first duty of the rescue 
service is to locate the lost plane 
and then fly in medical aid and 
cold-weather equipment. The 
weather stations help find the 
downed ship; if its radio equip
ment can be operated, it is only a 
matter of a few hours until the 
ASR planes are overhead drop-

' 

ping emergency equipment. If radio direc
tions are impossible, signal panels are dis
played by the crew members to inform the 
search planes of conditions at the crash. 
(P.S.M., April '44, p. 100.) 

All necessary supplies can be dropped to 
survivors by parachute, and the doctors of 

Skis, bear-paw snowshoes, and ski poles make an 
improvised sled for bringing out a helpleu man 
or ports salvaged from the plane. One pair of ski 
poles serves O$ braces; another, for pulling sled. 

With c saddle pack, a Saint 
Bernard ean earry 50 pounds. 
Every fifth dog on a rescue 
tr1p carries food for him
self and four others. Saint 
Bernards are quarrelsome 
and touchy: handlers prefer 
the huskies , which are friend
ly and willing workers. Sleds 
seen in the background are 
of the cargo type used for 
hauling supplies and salvage. 
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the service go right along too, via the silk. 
If the w.reck is too far inland to be reached 
by sleds and dogs from a near-by base, they 
are flown to the area and dropped on 'chutes 
for the long trek out with the injured. Most 
of the dogs "hit the silk" with nonchalance. 

Skilled in the use of special arctic medi-

• 

...... 

This eargo sled has a flooring of wooden slats bound 
to the runners with a continuous rawhide thong. The 
resulting flexibility allows the runners to follow un
even ground. Runners are "greased• with ieed moss. 

• 
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·WEASEL amphibian is painted bright orange for 
rescue work, so it can be spotted from the air. It 
makes fair speed in water with paddles on treads. 

' 
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HELICOPTER to the res
cue: a Coast Guard "wind
mill" alights on a frozen 
lake with one of the I I Can
adian airmen marooned in 
the crash shown on page 123. 
Flown dismantled from New 
York in a cargo plane, it 
was assembled and picked 
up the survivors one at a 
time on a dangling rope lad
der to carry them to safety. 

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

TRACTOR. This M-7 can 
pull from one to four lit· 
ter trailers like the one 
seen at left, below. Its 
tread pressure is only 314 
pound per ·square inch-less 
than the weight of a man. 
With skis on the front ax
le, it can travel on soft · 
snow. The trailer is fit
ted with lights and heater • 

cal kits, Ute doctors of the unit are also 
trained in the use of parachutes, although 
only a few have had occasion to use them 
in bringing aid to AAF personnel. Of those 
who have, Lt. Col. Daniel H. Maunz, who 
has twice performed appendectomies under 
trying circumstances, is an outstanding 
example. 

His first unusual operation was late in 
1943, upon a cook for a group of scientists 
s tudying weather conditions somewhere on 
Baffin Island, beyond the Arctic Circle. An 
appeal for aid for this man was relayed 
to a base of the North Atlantic Division late 
in 1943. The base surgeon made a diag
nosis by radio and decided that there was 
no time to lose. 

Flight Surgeons Maunz and Yearwood 
volunteered to fiy to the aid of the man, with 
the understanding that, if the plane was 
unable to land, they would parachute to 
the ground ready to operate. Experienced 
parachute men w~nt along to give them last
minute instructions. 

When they arrived over the tiny base, 
it was obvious that a landing was impos
sible. Undaunted, the two doctors prepared 
to bail out with their medical kits. Just 
before Captain Yearwood was ready to 
jump, his 'chute fouled, and it was hurriedly 
decided that Colonel Maunz would jump 
alone. Neither of the two men had ever used 
a 'chute before, but out the Colonel went, 
counted calmly to seven, and yanked the 
rip cord. When he landed, jarred but un-
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hurt, he was surrounded by the personnel 
of the base and all the Eskimos living in 
the area. 

The operation was a success, and three 
weeks later the cook was back on the job
a job, incidentally, taken over by the doctor 
in the meantime. An ironic touch to the 
rescue and operation was the fact that, in 
attempting to build a snow-

• I 

I 

-. 

units co-operating. The time element is 
all-important. With the approximate loca
tion of the crash established, the search 
planes take off, flying a grid pattern over 
the area. Often the natives give invaluable 
aid with reports of finding wreckage, hear
ing a plane in distress, and noticing sudden 
explosions or fires. (Continued on page 208) 

• mobile with an old engine 
found at the base, Colonel 
Maunz let it fall on him and 
broke a leg. He had to set his 
own leg and wait 11 days for 
his own rescue. The inter
vening time was spent giving 
medical aid to the Eskimos and 
teaching first aid to the base 
crew. Colonel Maunz received 
the Soldier's Medal for this 

EXPOSURE SUITS protect flyers from the shock of falling 
into cold water. Shown below under test, these AAF suits can be put 
on quickly in an emergency. They hold enough air to keep afloat. 

• • 
miSSIOn. 

Maintaining radio contact 
is of paramount importance. 
Before the crash, if possible, 
the radio operator sends out 
his approximate location and 
any other data that might aid 
the rescuers. After the crash, 
he sends additional data if 
the condition of the operator 
and equipment permits. 

When it is known at head
quarters that a plane is going 
down or has crashed, a search 
is at once organized with all 
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This French stamp, is
sued in 1936, was once 
available at a dollar. 
Today it would cost $25 • 

• 
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By HENRY W. ROBERTS 
Photographs by WILLIAM W. MORRIS 

SIXTEEN years ag o, in 1929, you could 
have bought all the air-mail stamps then 

in existence for about $5,000. Six years 
ago the catalogue va lue of those same 
stamps was more than $20,000. Today, they 
are worth almost $30,000. A complete col
lection of all the air-mail stamps of the 
world, including those issued and discov
ered since 1929, would be worth approxi
mately $150,000. 

Until the late 1920's , air-mail stamps 
were the orphans of philately. Most stamp 
collectors regarded them as freaks. Then, 
in 1927, Lindbergh flew across the Atlantic, 
and the world awoke to the possibilities of 
air transportation- and air-mail stamp col
lecting. 

Even today, collecting a ir-mail stamps is 
a new hobby. Every year, in addition to 
new issues being regularly printed by var
ious recognized governments all over the 
world, fascinating discoveries of heretofore 
little-known, little-used air-mail stamps are 
being made. For example, last year there 
was discovered a series of 16 air-mail 
stamps issued in 1923 by the short-lived Far 
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Collecting is not only 

a fascinating hobby ... 

It's a good investment 

-if you select wisely. 

Eastern Republic, origina lly established un
der Kolchak in Vladivostok in 1920 and now 
absorbed by the U.S.S.R. A complete set of 
these 16 stamps today is worth $1,510, used 
or unused. 

Stamp collecting is not only a fascinating 
hobby, but also a safe and profitable means 
of investment-provided you know what you 
are buying, and why you are buying it. 

Generally, stamps double in value once 
every 10 years- on an av erage. Remember 
that phrase, "on an average." At the end 
of 10 years, a typical collection of a hundred 
air-mail stamps will show n o increase in 
value for about one half of them, only a 
nominal increase for about 40 percent, a 
decreas~ for one or two stamps, a hundred
fold increase for five or six stamps, and a 
thousandfold increase for the odd stamp or 
two. 

The best bet in collecting stamps as an in
vestment is to buy rare ones. Skip the 
ordinary stamps, however pleasing to the 
eye. Just think of the time, in 1928, when 
two ugly-looking French stamps, over
printed for experimental air mail carried 
from the French liner Ile de France, could 
be bought for less than $20; they are worth 
$200 for the pair today. Consider the ob-
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scure Kuwait four-anna stamp of 1934 that 
was sent "on approval" to collectors for a 
dime and is now worth $35! There must be 
at least a couple of hundred such examples. 

Wha,tever you decide to collect, make an 
intelligent selection. An average man to
day cannot hope to accumulate all the air
mail stamps, especially if he at
tempts to include the high-priced 
"errors." Try to make a complete 
collection of some highly special
ized stamps, and let them reflect 
your tastes, your preferences. 

Robey a small fortune. The blue airplane 
in the center of each of those stamps was 
printed upside down! 

A week later Mr. Robey sold his sheet of 
stamps for $15,000 to three Philadelphians: 
Percy McGraw Mann, Joseph Steinmetz, 
and Eugene Klein. A few days afterward, 

the three-man Philadelphia syndi
cate sold the sheet to the late. Col. 
E. H. R. Green for $20,000. Today 
those 100 stamps have a total mar
ket value of more than $250,000. 
The highest price ever fetched by 
a single stamp of this kind was 
$4,250t 

• 
The reason for the high price is 

For example, you might start 
collecting only triangular air-mail 
stamps. Or you might specialize in 
the stamps of a single country. 
(Bear in mind that most · of the 
South American stamps are still 
underpriced.) Most stamps are 
printed in ·only one color, but a 
great many are in two; these are 
called bicolor stamps. A few are 
printed in more than two colors; 
these are designated as multicolor. 
A thoroughly interesting and rath
er inexpensive collection can be 
started by specializing on one kind. 

I know a man who is collect
ing stamps that picture airplanes. 
There are thousands of such stamps, 
depicting hundreds of types of aircraft. 
Some people collect only overprinted stamps. 
Some make collections of only the Zeppelins, 
which are often quite expensive. Others 
collect only "errors." To the last-named 
class belongs one of the rarest air-niail 
stamps in existence. 

that the U.S. Bureau of Printing 
and Engraving never makes a mis
take well, hardly ever. As soon 
as the existence of Robey's sheet 
became known, an official search 
disclosed that several other sheets 
were printed wrong. These were 
immediately destroyed, and Robey, . 
the only owner of such a sheet, was 
invited to come in and have his 
sheet of stamps destroyed too. He 
politely declined. 

Wha.t makes a stamp valuable is 
its rarity. What makes a stamp 
expensive is the demand for it 

among collectors. For example, the ten 
costliest air-mail stamps in the world, illus
trated on page 129, are now worth $51,800. 
A dozen years ago you could have bought 
them all for less than $2,000. As originally 
issued, they added up to less than $10! 

Polish 1938 strato
sphere flight 
is tallest air-mail. 

On May 14, 1918, W. T. Robey, an em
ployee of the Riggs Bank in Washington, D.C., 
went to the nearest post office, stood in line 
at the window, and bought a complete sheet 
of 100 of the new 24-cent air-mail stamps. 
The postal clerk collected $24 and handed 

There is a fascinating story behind every 
rare air-mail stamp, with something of his
tory, something of adventure, something of 
treasure hunting. You have just read about 
the U.S. 24-cent invert. Now read about the 
other nine most valuable air-mail stamps. 

Absolute tops in price is the "Black Hon-

.. 

LEADING AUTHORITY ON AIR-MAIL STAMPS 
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NICOLAS Sanabria came to 
the United States from 

Venezuela in 1922 with two 
assets: his stamp collection 
and his knowledge of what it 
held. He went into the stamp 
business, and specialized in 
air-mails. Foreseeing th~ need 
for an air-post catalogue, he 
issued one in 1936. This has 
grown until today it runs to 
1,000 pages, and has become a 
standard. Stamps shown here 
are from Sanabria's safes. 
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Stamps shown on t his page illustrate t he wide variety in t he design, shape and size of a ir-mail stamps • 

duras." In 1925, American aviator T. C. 
Pounds established Central American Air
lines, flying the 145-mile run between Tegu
cigalpa and Puerto Cortez, in Honduras. 
The company's only "airliner," a decrepit 
single-engined plane, was flown by pilot 
Morgan, of Buffalo, N. Y. A few of the 

regular 1915-1916 Honduras stamps were 
overprinted locally A ero Oorreo on a small 
hand press by another American, Karl 
Snow, under the authority of the Postmaster 
General of Honduras, and were used for a 
year or two on the infrequent air-mail let
ters carried. (Continued on page !05) 
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This is how a heavy-duty booster, with its housing 
removed, would speed 20-mm. shells through stain· 
less steel chuting and into a plane's cannon. Cut
away (left) shows the reduction gears that enable 
the tiny 1/10-hp. motor to turn the two sprockets, 
feeding ammunition as fast as the gun can fire it . 

A four-gun chute installation like this is adapted 
for either turret or fixed guns. Some chutes are 
20 feet long, leading to ammunition containers in .. 
remote parts of a plane. In such cases, two boost- .,. 
ers are used, pushing and pulling simultaneously, 
to ease the flow of the long "ammo" be)t to the gun • 

oreed eeding of 
By ANDREW R. BOONE 

THE wraps have been taken off two clever 
but simple devices that speed ammunition 

into airplane guns as fast and as surely as 
the weapons can pour it out. Developed by 
engineers of the Hughes Aircraft Company, 
Culver City, Calif., they consist of flexible, 
stainless-steel chuting and a tiny·, freewheel-
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.. 
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" ..•. . ,· 
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ing electrical gadget called a booster. To
gether, they smooth the flow of shells, from 
.50 caliber to 37 millimeter, into machine 
guns and cannon, feeding the "fifties" at the 
rate of 1,000 rounds a minute. 

The chuting is a series of interlocking 
links, whose interiors fit the form of the 
cartridges . and which are so joined as to 
form two narrow tracks of smooth, stain-

CHUTES may be bent sideways around a 12-inch 
radius (left) and twisted 90 degrees within one 
foot of their extended length (lower left) without 
snagging the ammunition that is being pushed or 
pulled through them. As a free gun twists and turns, 
the chuting may weave like a snake, but it won't 
come apart unless it gets a direct hit. Simple tools 
disengage links for repair or shortening the line. 
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DDS oosts 
less steel at each end of the. cartridges. 
Fully extended, the chute contains 14 links 
per foot, and it can be compressed, twisted, 
and turned without snagging the shells be
ing channeled through it. 

The booster, which weighs one pound, 11 
ounces, has two integral sprockets that are 
revolved through reduction gears by a 1/ 10-
hp., direct-current, 10,000-r.p.m. motor. Con-

. 
Attached to a gun by special adapters, the booster 
pulls the ammunition forward as fast as this "fifty" 
can spit it out. The smooth, rapid flow of shells 
results in less jerking and weaving of the gun. 

A 37-mm. cannon shell (below) is the largest han
dled by the power booster in the flexible chuting. 
Its snug fit in the housing prevents side movement. 

,. .. ~~ . · It• . . ;>'. •• . 
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• . lane Ire power 
nected in conformity with the gun-firing 
circuit, the booster turns on its power when 
the gunner hits the trigger and moves the 
ammunition forward at a rate equal to the 
cyclic rate of the gun. 

The shortest chute to see service con
nected an ammunition box to a gun through 
only three links. The longest, 280 links, 
fed "ammo" to a weapon in a big bomber . 
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I t<Now EV£RY 
WORD THEY 'RE 
SAYING; HE! HE I 

• 

. 
SHE'S DEAF, BUT
the gossips who are 
whispering don't realize 
that Grandma has 
learned lip reading and 
can understand their 
whole conversation. So, 
in spite of her handi
cap, the old lady is get
ting an earful of dirt. 

SOUND GETS A MOVE ON when it 
travels through iron. Its normal speed 
through air is 1,087 feet a second, but 
it goes 15 times as fast through iron. 
Glass is an even better conductor of 
sound; through it the vibrations travel 
at 18,000 feet p er second. 

\ 
\ 
\ 
\ 

' 

MODERN Americans do not hear as well 
as their pioneer ancestors did, accord

ing to scientists of Sonotone Research Lab
oratories, who say that one out of 10 adults 
in the United States is handicapped by de
fective hearing. 

The ear is like a radio micr ophone. Con-

• 
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\ 

J ' .) 

ANIMALS' EARS ARE ALERT to some 
sounds so high-pitched that human 
beings cannot hear them. A dog 
whistle, silent to the user but audible to 
the animal, takes advantage of this fact. 
The range of human hearing embraces 
sounds with vibrations between 20 and 
20,000 per second, which have been de
termined as the limits for approximate
ly perfect ears. 

BARITONE NOISES LAST LONGER. It 
has been discovered that low-pitched sounds 
traveling through the air do not fade out as 
quickly as noises with a higher frequency of 
vibration. An example is thunder that fol
lows near-by lightning-a quick, sharp · 
crash. At a distance it becomes a low, 
heavy rumble extending ~ over a much 
greater period of time. 

r I 
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nect the auditory nerve of a rabbit to an 
amplifier and loudspeaker, and whisper into 
the ear; you can hear the words from the 
loudspeaker. 

Pictures on these pages illustrate some of 
the curious facts revealed by research into 
sound and the way it affects us. 

MY 

(:--

A HORSE DOESN'T CUP HIS EARS. He 
doesn't have to, for he can waggle them 
around to pick up the sound waves from 
whatever direction they may be coming. 
The human external ear is, from our view-
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WHAT SOUNDS GOOD 
to one man may give an
other the willies. No two 
persons hear exactly alike; 
your audiogram (a chart 

showing the relation of frequency to audi
bility in your particular case) is as indi
vidual as your fingerprint. Many of us have 
defective hearing for certain tones, though 
we may not be aware of it. 

OCTOBER, 1945 

·""' . ; ' 
/ 

¥ · 
A " 

( 

I 

• 

""": 
~ 

"" BUT I CAN 
.,..,.,. · WIGGLE MIN£ I 

point at least, better looking, but it is not 
as efficient in collecting sounds from all di
rections. It is common knowledge that 
horses often shy at noises that are unheard 
by their drivers or riders. 

WHY DO COCKS CROW SO LOUD? 
As far as decibels go, the sound isn't un
usually loud. It just strikes city people 
that way when they visit the folks down 
on the farm. With no blanketing street 
roar to dampen the sound, the noise of 
the rooster seems terrific. 

~ I ~ ~ • . . 
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What's New in 
Modern Living 

A BUlL T-IN BLACKBOARD is the feature 
of this swing-top study table. The convert
ible desk, manufactured by the Lewyt 
Corp., of Brooklyn, N. Y., is intended for 
children from three to nine years old. 

·' 
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FIBER FLARES, developed 
by the Kindle-Lite Corp., 
of Brooklyn, N.Y., for the 
Army Air Forces, are used 
by paratroopers for emer
gency light and heat. The 
chemically impregnated, 
phosphorus-tipped blocks 
can be ignited by striking 
and will burn even whel'l 
floating on water. 
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THERMOSTATIC CONTROL for glass cook
ing ware has been a thorny problem for 
appliance engineers because the thermal 
conductivity of glass, being about one tenth 
that of metal, makes ordinary thermostats 
impractical. General Electric, putting its 
powerful alnico magnets to work on the 
question, has come up with the coffee maker 
shown above. As the water rises, it lifts a 
metal armature inside the bowl, disengaging 
a magnet. Falling, this operates a switch. 

PAINLESS BUDGETING is the 
general idea behind the purse 
pictured below. Four compart
ments, each headed by a remov
able tab, make it possible to al
locate cash to the different items 
of expense when funds are re
ceived. By making purchases 
from the right pocket, figuring 
is eliminated. It is made by 
Budget Pocketbooks, Cleveland. 

1 

• 

WATER SPORTS are 
rendered safer for chil
dren and adults alike by 
this flexible life vest made 
by the American Pad & 
Textile Co., of Green
field, Ohio. The jacket is 
designed to allow free
dom of body movement so 
that it can be worn con
tinuously . iiJ. the water. 
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ATTACHED HANGARS for family planes are en
visioned by engineers at the Republic Aviation 
Corporation, of Farmingdale, N. Y., as part of 
many homes of the future. With the coming of 
peace, Republic plans to produce a private plane 
that will offer a choice of land or water take-off 
and landing. The owner of such a plane would find 
it advantageous to locate his home beside a lake. 

FURNACE .TENDING eventually may become a job 
of the past in the homes of Chisholm, Minn. Mu
nicipal officials there have approved a postwar 
project for construction of a central heating plant 

Of IN T£REST TO 

I-lOME OWNERS 

CLINKERS that collect in stoker fur
naces ordinarily must be clawed 
from the fire box with a poker, per
mitting fine fly ash to escape into 
the basement. The Majestic Com
pany, of Huntington, Ind., has over
come this nuisance by enclosing a 
clinker compartment in their stoker 
furnaces. Clinkers are raked direct
ly into a 12-gal. removable can be
hind the front panel, and no dust 
escapes. The container requires 
emptying only at long intervals. 

I 

I 

to furnish live steam to every dwelling and other 
building in the community of 7,500 persons. Pro
ponents o~ the plan declare that new homes should 
cost less because neither furnace nor cellar will be 1 
required. The city itself also hopes to save money r 
through elimination of ash collection. 

PLASTIC SCREWS are being manufactured 
·by the S. S. White Plastics Division, of New 
York City, for attaching mirrored switch 
plates. Injection-molded of transparent 
plastic, they improve the appearance of the 
plates and cause less breakage during in
stallation than metal screws. Now made in 
only one size 6-32, % 11 long with an oval 
head- the screws eventually will be molded 
in lengths from ~ 11 to 1" with various heads. 

OCTOBER, 191,5 

OVERHEAD GARAGE DOORS made of 
airplane aluminum have been designed by 
the Berry Door Company, of Birmingham, 
Mich., for the postwar market. Although 
light in weight, the door is extremely sturdy, 
the manufacturer reporting that it will 
neither sag nor buckle when properly in
stalled. A child can operate it with ease. 
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ets :into a TiJtLt pot 
NO SPECIALIST ON BOATS, HE HAS HIS TRIAL BY FIRE 

EVERAL of us regulars were sitting 
around the Model Garage shop watch
ing Gus Wilson work when State 

Trooper Jerry Corcoran came in and handed 
him a newspaper clipping. 

"News of your old friend," he grinned. 
Gus read the clipping and whistled softly. 

"So they got him at last," he said. 
· "Who got who?" somebody wanted to 

know. 
''The G-men got 'Slicker' Bailey," Jerry 

told him. "They've been after him for . . . 
How long is it since your boat ride, Gus?" 

"Seven years," Gus replied. "Well, he 
won't plan any more bank robberies. He 
made a mistake trying to shoot it out." 

"Fatal," Jerry agreed. "But he was the 
smoothest caser in the business." 

"What is this?" Doc Foley demanded. 
"What's a 'caser'? And why is he Gus's 
friend?" 

"A caser," Jerry explained, "is a fellow 
who works ahead of a bank-robbing mob-
plans the stickups and getaways. As for 
'Slicker' being a friend-Gus won't deny he 
and 'Slicker' were once very close." 

"Name your own price," the sporty man told Gus. 
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"Too close for comfort," Gus grunted. 
"Remember the stickup of the First Na

tional in Greenport Harbor?" Jerry went 
on. "It was pulled on the Wednesday of 
Race \Veek. They got 40 grand, and there 
was only one clue- one of the mob appeared 
to have an artificial arm. By Saturday we 
didn't have a thing. , Then Gus stepped in." 

"I was shoved," Gus protested. "Forget 
•t " 1 • 

Of course we wouldn't forget it, and be
fore we went home we had the story- part 
from Gus but most from Jerry. Here it is: 

BEFORE the war even as industrious a 
man as Gus could take time out to relax 

once in a while, and he was doing just that 
in the shop doorway late that hot Saturday 
afternoon when a Greenport Harbor taxi 
drove up. The man who got out was a 
sporty-looking individual in ice-cream pants 
and a brass-buttoned blue coat, and the 
visor of his white-topped yachting cap was 
pulled down over a pair of penetrating gray 
eyes. 

"You look comfortable," he smiled. 
Gus grinned back. ''I was about to close." 
"Know anything about marine engines ? " 

the visitor asked. 
"Well," Gus said cautiously, "they're a 

little out of my line. Greenport Harbor is 
where you find the experts." 

"I just came from there," the yachtsman 
nodded. "Every mechanic in the place is 
up to his ears in work. And I want to be 
on my way tonight. My name's Gillingham 
- J. C. Gillingham, Chicago. I've got a mo
tor yacht over in the harbor. Been there all 
week watching the races. Last night my en
gineer came aboard drunk, and I had to · 
fire him. I don't know a lot about engines, 
but once we get going I'll do all right. The 
trouble is I can't get the engine started. 
Drive over with me and start the engine, 
and then name your own price." 

Gus hesitated, and Gillingham laughed. 
"Be a good guy!" he urged, and Gus gave in. 

Through the drive to Greenport Harbor 
and during a good dinner at a roadhouse, 
Gillingham talked familiarly of men Gus 
knew to be prominent in the shore com
munity. 

"Most hospitable crowd I've ever run 
into," he declared. "Made me feel as much 
at home in their club as I do in my own. 
Even old Jonas Manderville. When I dropped 
in to see him about a little business matter, 
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By 

MARTIN 

BUNN 

I figured he was just an
other small-town banker, 
but after we'd talked for 
half an hour he offered 
me a guest card at his 
golf club. Too bad his 
bank was robbed." 

It was evident when 
they reached the yacht 
club that Gillingham was 
popular there. He replied 
jovially to the hails of a 
dozen or more members, 
most of them dressed 
exactly as he was, but he 
kept on going. "Here's 
my dinghy/' he said when 
they reac}?.ed the dock. 

They got into the boat, 
Gillingham spun the out
board motor into activity, 
and they put-putted down 
the harbor past sleek tall
masted racers and smart 
power yachts that loomed 
vaguely ·in the ~arm, 
growing darkness. Finally 
they came alongside a big 
motor ·cruiser that lay at 
the mooring buoy farthest 
out. When they climbed 
aboard, a man came along 
the deck toward them. 

( I ,, -
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"Fellow to fix the en
gine," Gillingham told 
him, and led the way into 
a dimly lighted main cabin 
where three men were 

An automatic cracked. He tossed a life ring to the water, and dived. 

• • 

playing cards. Their faces in shadow, they 
stared silently. "Fellow to fix the engine," 
Gillingham said again, and Gus followed 
him through a passageway, with closed 
stateroom doors in the bulkheads at either 
side, and into the engine compartment. 

Gus took off his coat and went over the 
engine. It was an old one that hadn't had 
too good care, but there didn't seem to be 
anything seriously wrong with it. After five 
minutes of checking he found out why it 
wouldn't start- the· fuel-pump filter was 
clogged. He cleaned it and asked Gilling
ham to press the starter button. The engine 
roared into life at once. 

"That's fine," Gillingham said. "I'll fix it 
with one of the boys to . take you ashore. 
Be right back." · 

"I'll have to wash up first." 

OCTOBER, 1945 

"Yes, of course," Gillingham said over 
his shoulder. "First door on your ." 

The cabin door slammed, and Gus didn't 
hear the rest. He picked up his coat, went 
into the passageway, and waited. After a 
minute he got impatient and tried the knob 
of a door. It turned, and· he pushed the 
door open. A light was on, and he stepped 
into a small stateroom. He looked around 
for a wash basin- and his jaw dropped. 

On top of the built-in chest of drawers 
lay a human arm, its hand in a black g love! 

Gus's heart skipped a couple of beats. 
Then he grinned. It was an artificial arm, 
of course. Then his heart skipped again as 
he remembered something Jer.ry had told 
him-that one of the thugs who stuck up 
the Greenport Harbor bank had an artificial 
arm! [Turn the page.] 
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He held the lighter flame against the copper pipe. 

A rasping voice made him start. "What 
are you doing in here? " A sallow, hard
faced man was getting out of a bunk in 
which he had been lying fully dressed. He 
had only one arm- and in his lone hand he 
held a wicked-looking automatic. 

There were quick footsteps in the passage
way, and Gus turned to see Gillingham, his 
face still smiling but his gray eyes hard. 

"I'm sorry," Gus said. "I was looking- " 
"You're going to be sorrier!" the one

armed man grated. He, too, looked at Gil
lingham. "No use trying to bull him, 
'Slicker.' He's wise I seen it in his eyes. 
Get outa the way while I plug him." 

"We're still in the harbor, you hophead, '~ 
Gillingham snapped. "When we get out
side we'll drop him overboard- with some
thing heavy tied · to his feet." 

The one-armed man grunted grudging 
assent, and he and Gillingham went out, 
locking the door behind them. 

Gus had good reason to be scared- and he 
was. He sat on the bunk and tried to :figure 
a way out. Then he heard the engine start, 
and in a short while the motion of the boat 
told him they had reached open water. 
There were cigarettes and a lighter on the 

1 bunk. He lit one and looked around. His 
eye caught a small-diameter copper pipe 
running along the bulkhead. He examined 
it closely, and hope flared. "Looks like the 
fuel line," he muttered. "If it is- " He 
snapped the lighter and held its flame 
against the pipe. 

For what seemed like minutes nothing 
happened. Then the engine stopped. Gus 
grinned. "Thought so-vapor lock," he 
whispered. He kept the flame against the 
pipe until he heard footsteps, and then he 
sat quickly on the bunk. The door opened, 
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and Gillingham and the one-armed man 
• came m. 

"Something's wrong again," Gillip.gham 
told Gus. "We'll make a deal. You get the 
engine running, and keep it running, and 
we'll put you ashore safe and sound." 

"All right," Gus said. "I'll do it.'' 
With the one-armed thug at his heels, he 

followed Gillingham into the engine com
partment. After faking a quick examina
tion, he told Gillingham to press the starter 
button. He did, but nothing happened. 

"Wait a minute," Gus said-and he no
ticed that Gillingham left the ignition on. 
He disconnected the fuel line, primed the 
carburetor with enough gas to run the en
gine for 10 or 15 seconds, and set the throt
tle wide open. Now he was sure that enough 
time had passed for the vapor lock to have 
cleared away. He pointed the disconnected 
end of the fuel line at a spark plug and 
said : "Try again." 

Gillingham pressed the starter button. 
Gas spurted on the spark at the plug 
and instantly there was a flash of . blinding 
flame. Gus jumped backward and crashed 
into the bulkhead. Fresh gas, pumped 
through the disconnected fuel line by the 
racing engine, burned viciously. Gus picked 
himself up to grope his way to the deck. 
Someone yelled, and an automatic cracked. 
Gus leaped across the deck, wrenched free 
a life ring lashed to the rail, threw it far, 
and dived. 

He stayed under water as long as he 
could. When he came up the cruiser was 
blazing from stem to stern. He saw the 
life ring a dozen yards away, swam to it, 
and worked his way out of the glare of the 
burning boat. Half an hour later he was. 
picked up by one of the motorboats at
tracted by the :fire . 

DOC whistled. "What's the end?" 
"This is the end, •• Jerry said, holding 

up the news clipping. "What was left of the 
one-armed thug and one of his pals was 
found on the boat. Two others got away in 
the dinghy, but we were waiting for them 
when they landed. Both had big rolls, and 
they squealed on 'Slicker' Bailey. 

"Gus's story was kept out of the papers 
so 'Slicker'-if he was alive wouldn't :find 
out he'd been squealed on. He was alive all 
right- he could swim like a :fish. And pretty 
soon some more bank jobs turned up that 
he might as well have signed his name to. 
But he was slick, . and it took the G-men 
seven years to catch up with him.'' 

"Yes," Gus said, "they always get their 
man, though. But since you fellows took to 
making a club out of this shop, I never get 
a decent dinner- ! always get down to the 
Park House after the meat's gone. Scram!" 
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USEFUL AUTO · HINTS 

1 THIEVES breaking into a car equipped 
with this alarm would set the horn blow

ing. The alarm circuit uses one or more 
door switches (the type that automatically 
controls refrigerator lights) installed under 
the trunk lid or in the doors. Connect them 
to one side of a double-pole double-throw 
switch on the instrument panel and a pilot 
light to the other. The light is a reminder 
to throw the switch.- J . H. P . 

2 RUST HOLES in fenders can be repaired 
· by forming a sheet-metal patch to the 
contour of the underside, attaching with 
rivets or machine screws, and applying put
ty and paint. Countersink the rivet holes 
and file the heads flush. For a break adjoin-

. ing the body, bend down one edge of the 
patch, drill holes corresponding to those in 
the fender edge, and bolt the piece to the 
body.-J. H. D. 

3 FLUSH OUT an engine before dropping 
the oil pan for crankcase repairs. This 

makes cotter-pin, nut, and bolt removal 
easier. You also stay cleaner.-H. D. JR. 

4 EXPANDING A SPRING may be done 
with a bumper jack and a piece of %, " 

pipe flattened at one end. Rest the jack 
base and ·the pipe against the ends of the 
spring and work the jack until the shackle 
bolt can be inserted.-N. S. BEEBE. 
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INJECTION USED IN PLANES ALSO GIVES EXTRA POWER TO CARS 

By Merrill Folsom 

THERE is an adage that gasoline and 
alcohol don't mix. When the latter is 

taken internally by the driver, this may be 
all too true; but injected into the combustion 
chamber of the automobile engine- that's a 
different story. 

And it may come as a distinct surprise to 
motorists, long tormented into sulphurous 
diction by frozen fuel lines and sputtering 
engines, to learn that water in the combus
tion chamber adds materially to the per
formance of a car and to economy of opera
tion. It will relieve their feelings to know, 
however, that the water is not mixed with 
the gasoline in the tank but is piped to the 
combustion chamber through a separate 
system. 

Both alcohol and water are internal cool
ants in combustion engines. They suppress 

·preignition and detonation and draw higher 
power output from low-octane gasoline. 
Water alone is good, straight alcohol is the 
most effective, a 50-50 mixture of the two 
costs less and is completely satisfactory. 

Rainy and foggy weather is usually con
sidered depressing, but it has an opposite 
effect on the explosive powers of petroleum. 
On stormy and humid days, and especially 
nights, you undoubtedly have felt that your 
car possessed greater power, knocked less, 

and ran more smoothly than on bright, 
sunny days. The reason for this increased 
efficiency was the moisture-freighted at
mosphere itself, helping to clean carbon de
posits from the engine, smoothing valve 
operation, and preventing gummy sludge in 
crankcase oil. 

Automotive engineers experimented long 
ago with devices to inject water into the 
intake manifold to attain improved per
formance. Engineers in this country, Hun
gary, England, and Germany wrestled with 
the problem even in the days when auto
mobile tops were extra equipment and 
snappy runabouts boasted a top speed of 
40 miles an hour. But the work usually 
stopped at the experimental stage because 
of a general demand for engine simplicity 
and because of an abundance of good-quality 
gasoline at low cost. 

While the$e experiments were being made, 
a few mechanically minded car owners got 
out drills, copper tubing, and petcocks, and 
rigged their cars with pipe lines that carried 
moist air from the tank at the top of the 
radiator head into the intake manifold near 
the carburetor. They hit on a formula that 
was scientifically sound, for the moist air did 
not rise from the radiator core and pass into 
the combustion chamber of the engine until 
the engine was thoroughly warm and able 
to handle properly the extra lift in power 

FLAME FRONT 
STARTS TO 
TRAVEL I:VENL Y 

RAPID INCREASE OF 
HEAT AND PRESSURE 
CAUSE REMAINING FUEL 
TO EXPLODE VIOLENTLY 

FLAME FRONT 
STARTS EVENLY. 

' 

• 
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eps 
that the moisture could 
give. But the makeshift 
water feeder was some
thing short of ideal because 
of its failure to regulate 
the flow of moist air at 
various engine speeds. 

Recent tests have pro
duced much new informa
tion about how fuel com
position, combustion
chamber design, air-fuel 
ratio, ignition timing, and 
engine temperature affect 
the combustion process. 
The injection of water or 
water and alcohol into the 
combustion chambers of 
aircraft engines, especially 
supercharged engines, per
mits large gains in power 
without an increase in 
cylinder temperature. An 
extra surge of power has 
been helpful in getting 
heavy planes off the 
ground and in making 
fighter planes swifter in 
combat. The injections are 
equally effective in auto
mobiles, especially if su
percharged engines are 
used. They permit the de
sign of high-compression 
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Above and below, a water-alcohol 
injector unit for adding power 
to low-octane gas. The coolant, 
in the tank at top left, flows 
to the unit over a sed iment trap. 

There it goes through a vacuum 
compensator (lower left below), 
into a mixer to combine with the 
gasoline-air vapor, and on to the 
intake manifold of the engine • 
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Mason Jar Holds Coolant for lniection into Auto Engine 
SOME improvement in auto perform

ance on present-day low-octane fuels can 
be secured with this homemade water
alcohol injection device. While it will not 
make a low-octane gasoline behave like 
a premium gas- due mainly to the 
fact that intake-manifold vacuum lessens 
during acceleration, when it's needed 
most- the device affords an easy way to 
experiment with injection coolants. 

Insert a tee fitting in the windshield
wiper vacuum line and connect it by 
rubber tube to a 1" length of ~" copper 

• 
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, -
RUBBER 
TUBE 
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PET COCK _., 
METAL 
COVER 
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. 
engines of minimum weight whether super
charging is used or not. Alex Taub, noted 
automobile engineer, explains it thus: 

"The effect of any cooling agent upon 
detonation is clarified by taking the process 
of combustion in stages. In an average 
passenger-car engine, the first stage is the 
ignition. At first gas pressure is simply 
compression pressure .. or around 150 lb. per 
square inch. The second stage comes when 
the flame has traveled about a third of the 
distance. Gas pressure in the unburned 
portion then is about 250 lb. And the third 
stage comes when the fiame front has moved 
two thirds of the way across the combustion 
chamber. At that point the gas pressure in 
the unburned third is 350 lb. 

"From there on, what happens depends on 
the temperature of the last gas to burn. 
This gas, if it is in the hot area, WQuld be 
ready to detonate with very little fiame 
movement. If this last gas is in a cool area, 
or has had the benefit of a cooling medium, 
or if its temperature is held down by the 
work done and the work going on in vaporiz
ing a cooling medium, then, obviously, the 
fiame front completes the travel without 
self-ignition taking place in this last gas. 
Thus there is no detonation." 

After experimenting with a mixture of 
water and alcohol in equal parts, engineers 
of Thompson Products, Inc., of Clevel~nd, 
rep.orted to the Society ·of Automotive 

144 

tubing soldered in a hole punched in the 
metal cover of a Mason jar. In a second 
hole in the cover, solder a 6" length of the 
tubing and solder a petcock to the upper end. 

Mount the jar securely on the fire wall 
and fill it three quarters of the way up with 
the coolant. Start the motor and adjust the 
petcock until the bubbles come in a small, 
steady stream.- STEPHEN J. BENNIS. 

Engineers that the best gains in economy 
and operating efiiciency are achieved when 
fuel of approximately 12 octane numbers 
lower than that normally required by the 
engine must be used. They said that not 
only was knocking eliminated but the in
jections caused a softening and expulsion of 
carbon from the engines, reduced crank
case sludge, and resulted in no corrosion or 
alkali deposits in the engine. 

The use of a special internal coolant is 
not intended as a substitute for the anti
knock ingredients already in the gasoline. 
Ethyl gasoline was perfected after tests on 
30,000 co~pounds that would reduce fuel 
knocks and improve power. Alcohol con
tains little more than half as much fuel 
value as gasoline, and its use in the com
bustion chamber by injection is as a coolant 
rather than a direct source of power. 

Explaining the engine speed at which 
water-alcohol injections are most useful, 
and the need of a deviCe to start and stop 
the injections at various engine speeds, the 
Thompson Products engineering triumvirate 
of A. T. Colwell, R. E. Cummings, and D. E. 
Anderson reported to the SAE as follows: 

"At higher speeds, volumetric efiiciency is 
decreased and turbulence increased, lower
ing the octane requirement of the engine. 
However, at the speed of maximum torque 
and slightly above that speed, maximum 
detonation and shock take place. This 
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range, therefore, will require the maximum 
amount of internal-coolant injection. Be
yond this range, the quantity can be reduced 
or entirely cut off." 

Utilization of water-alcohol injection has 
the disadvantage of needing an additional 
fuel-supply system and the necessity of re
plenishing the supply. The advantages seem 
to outweigh the disadvantages, however. 
Some engineers are trying to simplify the 
additional fuel system by designing a com
bination carburetor and injector, while the 
latest de_vice is a separate injector that can 
be attached to the intake manifold near the 
carburetor without interfering with the 
regular fuel system. 

A tank for carrying the water-alcohol 
mixture should be about a tenth the size 
of the gasoline tank. It can be mounted 

above or below carburetor level, but a pump 
will be needed if it is below. A combination . 
gasoline and water-alcohol pump has been 
used satisfactorily. 

Experience shows that the water used can 
generally be any that is good for drinking. 

Many variables must be considered in 
computing the cost of injection. While a 
cheaper, lower-octane gasoline can be used, 
the economy to be effected depends largely 
on how wide open the throttle is kept. 
Greatest economy is achieved · in the middle 
range of the throttle. Wide-open throttle 
decreases the economy. 

There is another important factor, the 
Thompson engineers told the SAE. Because 
there is no need to retard spark to eliminate 
detonation, a more efficient spark position 
can be maintained when injection is used. 

I 

Waterproofing Liquid Immunizes Motors and Wiring to Dunking 
LIQUID insulation, a war develop

ment that waterproofed ignition 
systems in jeeps and other Army 
vehicles, is now available for civil
ian use. Applied to an ignition 
system, it renders the engine prac
ticaJly immune from water-caused 
stalling. It can also be painted on 
an untreated, water-soaked engine 
to permit qUick restarting. An 
electric motor treated with the 
liquid and kept under water for 
two years was run while still under 
water during a demonstration. 

The liquid penetrates other in
sulating material and forms a tight 
coating on the metal itself. It is 
used on auto wiring, spark plugs, 
and batteries, electric motors, out
door wiring, flashlight batteries, 
and the like. U. S. Industrial Chem
icals, Inc., of New York, makes it. 

Two y.ears under water apparently had no effect on 
this electric motor. Treated beforehand with an 
insulating liquid, it ran while still submerged. 

OCTOBER, 1945 

Few cars get a wetting quite like that above, but 
in an emergency liquid insulation applied to the 
wet wiring with a brush (below) permits starting. 
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Sparkling Plastic Wall Bracket Sets Off Colorful Knickknacks 
CLEAR plastic, so suitable for projects 

placed where they can catch and reflect 
light, is at its best in a wall bracket like 
that shown above. Not only will it reflect 
light itself, but it will catch the colors of 
objects displayed on it. 

The curled bracket on the bottom shelf 
is chiefly ornamental, but it can also furnish 
additional support if you take pains, when 
cementing it to the shelf, to place it so that 
it will just touch the wall behind. Cut a 
9%" length from a ~4 " by %, " strip of clear 
plastic, grind the ends round, and wet
sand and buff them. Then saw out a wooden 

jig to the reverse-curve shape. Heat the 
kitchen oven to about 325 deg. F., and put 
in the plastic. When it is perfectly limp, 
remove it with gloves, insert it in the jig, 
and let it remain there until cool. 

Make the shelf 14" by 3%," by 5", grind a 
chamfer on the three upper outside edges, 
and wet-sand and buff the ground surfaces. 
The back is a piece 14" by 1" by 5" drilled 
for screws and ground square on the bottom 
edge for cementing. Grind a fiat surface on 
the top curl with the miter gauge set at 80 
deg. as above. Assemble all the parts with 

· plastic cement.-MAURICE LANNON. 

Two Simple Tricks Facilitate Scribing and Sawing of Plastics 
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.41 SCRmiNG marks on clear plastic are 

.,. often difficult to see, but they become 
readily visible when you rub over them with 
soft crayon. Wipe off the excess color, and 
the line that you have scribed will show up 
clearly.-ROBERT KOTTMEIER. 

PLASTICS sometimes show a tendency .. 
to gum a jigsaw blade unless a very .,. 
slow feed is used. To overcome the friction 
that produces this heat reaction, rub a few 
drops of light oil on the underside of the 
part to be cut. Very little oil is needed, and 
a cleaner cut often results.-R. K. 
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Bench Mount Simplifies 
Model-Engine Testing 
GAS ENGINES designed for model 

boats, racing cars, and airplanes 
seldom have mountings adaptable 
for shop tests. It is a comparative
ly easy matter, however, to build a 
bench mount that will hold such a 
motor firmly in place, even at top 
speed. 

Cut a 28" length of two-by-four 
into two parts as shown at the 
right, build up a dovetail track on 
the adjoining sections with beveled 
strips, and drill a hole for a bolt 
14 " in diameter % " from each edge 
of the jaw. Then cut a 2" slot in 
the section under the sliding jaw, 
using the hole already drilled as 
the point of origin. This makes it 
possible to vary the size of the 
jaw to suit any engine. Mounting 
flanges on the engine are clamped 
rigidly under a 1" washer and wing 
nut placed on each bolt. Slip a 2" 
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by 4" piece of copper over the stationary 
bolt for a ground strap touching the engine. 

Attach the spark coil to the back of the 
block, using a leather strap rather than a 
metal one, for the latter might set up eddy 

currents and overheat the coil. As the dia
gram indicates, one wire leads to the engine 
points and another to the spark plug. Sol
der all connections to prevent vibration from 
loosening them.- MAURICE SCHOENBRUN. 

MODEL 
PA~TS 

Earrings Serve as ·clamps in Modelmaking 
CHEAP earrings from the five-and-ten make ideal clamps 

when tiny parts of a model must be glued together. Re
move the pendant or other ornament, and the earring is 
ready for use. The screws will exert more than enough 
pressure to hold the parts until the glue dries.- D. H. 

Model Auto Wheel Formed in One Piece by Sawing Out Spokes 
MINIATURE automobile wheels can be pro

duced in .one solid piece by cutting out the 
spaces between the spokes with a coping 
saw and then rounding off the spokes them- · 
selves with a file and sandpaper. This elim
inates the task of :fitting separate spokes 

BACKING 
BLOCK 

into the hub and rim. In turning the disk, 
mount the stock on the faceplate of the 
lathe as shown in F ig. 1 after soldering the 
center screw to the washer. When one face 
has been turned, reverse the wheel, as in Fig. 
2, and complete the other side.- J. N. H. 
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By ROY L. CLOUGH, JR. 

ON DRAWING boards and in secret test 
hangars of at least a dozen major 

companies and scores of smaller ones the 
helicopter of the near future is being evolved. 

Rotating-wing craft have caught the 
public fancy, and manufacturers are hurry
ing to perfect their direct-Uft wares for the 
postwar market. Already at least three 
distinct types have flown successfully. 

In the helicopter, torque effect is one of 
the major problems. If a single rotor were 
attached to a power source with no pro
vision for this effect the entire fuselage 
would spin around and around. Two rotors 
revolving in opposite directions around a 
common center overcome this tendency. 

Counter rotation is employed in Skyhook, 
a model t~at flies straight up like the real 
thing and, when the power is expended, 
descends in a spiral and land:; on its wheels. 
Skyhook is best flown indoors, but may be 
sent aloft outdoors on calm days. 

It will be noted that the motor tube, which 
also serves as a shaft for the lower rotor, 
is attached only by a simple bearing at the -

~I(YHOOI{ ••• 
lower end. The upper end rotates freely in 
a hole in the top of the fuselage with %" 
clearance all around. Power absorption in 
one rotor is constantly balanced by that of 
the other and an unbalanced torque con
dition cannot occur. 

Elimination of torque is not enough, how
ever, to obtain satisfactory flights in this 
type ~f model; hence the directional vane 
pointing rearward from the top of the 
fuselage. 

As the downwash of air leaves the lower 
rotor, it does so with a rotary motion and 
tends to impart this motion to the fuselage 
and cause it to revolve in the direction of 
rotation of the lower set of. blades. To fore
stall this effect, the vane is attached at 
approximately the same angle as the upper 
rotor, and in this position acts to exert a 
push in the opposite direction. and keep the 
fuselage pointed straight. The tips of the 
lower rotor are bent downward at a 30-deg. 
angle to give adequate air flow over the 
directional vane. 

A word of caution : A free-flight model 
helicopter is not an easy thing to build be
cause of the number of "bugs" inherent in 
the helicopter idea. In fact, it might be said 
that if a model helicopter flies at all, it's 
good! Therefore, it is recommended that 
the plans be followed closely. 

Try to keep the weight down. Do not 
dope or add unnecessary detail to the model. 
Excessive weight means more power will 
be required to fly it, and more power means 
more rubber, fewer winds, and more weight. 
This can develop into a viciou~ circle. 

Notice mounting strip for the front wheel between 
the bottom longerons of this unfinished fuselage. 

· A cross brace midway at the rear adds strength. 
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YING ODEL ELI COPTER 
It is best to form the motor tube 

of 1/ 20" medium-soft sheet balsa, 
but if this is not obtainable use 
1/ 16" stock, well sanded. To avoid 
splitting, soak the wood in hot 
water before bending it around a 
circular form and wrapping in 
place with gauze. If a form of the 
size indicated is not available, the 
diameter of the tube may be safely 
altered, but remember to change 
the hole in the motor guide plate 
accordingly to retain the 1k 11 

clearance. 
When the tube is thoroughly dry, 

slip it from the form and cement 
the edges together. Near one end 
of the tube cut two small holes in 
opposite sides for a short length 
of 1k " dowel to hold the end of the 
rubber . motor. Run a bead of 
cement around the edges of these 

Two rotors revolving in opposite directions overcome torque. 

holes to prevent the wood from splitting. 
From 1/ 1611 medium stock cut three disks 

to fit closely inside the tube. Cement one 
flush with the upper end of the tube and 
another about 1k 11 inside the lower end. 
Keep the third for future use. 

Build one side of the fuselage upon the 

I " 

other as in a conventional model, using 
3/ 32" square medium balsa strip. Soak the 
upper longerons in hot water before bending. 
Crosspieces are required at the points 
marked "X" in the plan, and another may 
be placed between the upper longerons near 
the rear for greater strength. The floor 
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Motive parts include six rotor blades, motor tube, and top rotor hub. Note lower blades are cut shorter. 

plate shown in one photo is 3/ 32" by 2 14 " 
by 2 %, ". Center a 1/ 32" by %. " strip be
tween the lower longerons from the floor 
plate to the nose to support the front wheel. 

Cover the windows with cellophane or 
light celluloid and place dark-blue tissue on 
the rest of the fuselage, except for the space 
occupied by the motor guide plate on top 
and the floor below. Water-shrink, but do 
not dope, the covering. 

Form the landing gear from 1/ 32" hard 
balsa sheet, cement it to the lower longerons 
as indicated, and mount 1 %," balsa or cellu
loid wheels on its ends with pins. Attach 
the 1 %" front wheel with a wire strut. 

Cut the six rotor blades from 1/ 20" balsa, 
well sanded. Notice that the plan below 
shows the top surface of the upper blades 
and the bottom surface of the lower, si1:1ce 
the upper rotor m oves counter-clockwise 
and the lower clockwise when viewed •from 
above. Also notice the shape of the cross 
section. Do not dope these blades. 

Carve the upper rotor hub from soft balsa 
and install the motor hook through a 
standard thrust-plug and bearing as shown. 
The motor ring may be cut from %" balsa, 
but two 1/ 16" sheets glued together with 
the grain crosswise have greater strength. 
Cement the ring to the motor tube about 
%" from the upper end. 

Attach the upper blades to the rotor hub 
at a pitch of 25 deg. , with a 2" dihedral 
under the tips. Mount the lower blades on 

the ring at 25 deg. but with no dihedral. 
Bend down the tips as shown. Make certain 
that all blades balance and track evenly. 

Now bend a paper clip to the shape shown 
on the plan so that it will stand upright. 
Thrust the stem through the third disk cut 
for the motor tube until the bent part rests 
flat against one side. Put plenty of cement 
into the recess at the lower end of the tube 
and push the disk with wire attached inside. 

The lower bearing is a %" length of 1/ 16" 
o.d. brass tubing soldered into a %" by %" 
piece of tin plate. Cement the latter to the 
center of the floor plate. 

Next cut the directional vane from 1/ 20" 
sheet and cement it to the motor plate at 
the point indicated on the plan. Wet the 
wood at the thin part and twist until the 
vane has approximately the same pitch in 
the same direction as the upper rotor. 

Now install the rubber motor. About four 
loops, or eight strands, of %" flat rubber are 
required. Slip the tube through the motor 
guide plate and lower it into the fuselage. 
Poke the lower shaft through the bottom 

· bearing. Solder a washer to the end to 
hold it, or bend over the end of the shaft, 
and Skyhook is ready for a trial flight. 

All take-offs should be from a level sur
face. Hold the circular lower rotor hub 
stationary and wind the upper blades. Set 
the model on the ground with upper and 
lower rotors between forked thumb and 
forefinger and release both simultaneously. 
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Have you pulled off a smart one lately? We will pay for each contribution 
accepted for this page showing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn't matter if it's wacky-if it works. 

OUT OF MOUSETRAPS? I was recently, 
so I inverted a bowl on a 12" square board 
and propped the bowl on a thimble stuffed 
with cheese. When Mr. Mouse crept under 
to gnaw, down came the bowl. Board and 
bowl were then carried to a bucket of water, 
and the mouse was dumped in. It's a trap 
an:i one can make.- MRS. CARRIE D. SMITH. 

NIGHTWORK STARTER is what I call my 
device for getting up for my night-shift job 
without disturbing others asleep in my 
room. A slight electric tingle when the cir
<;:uit is completed by the alarm key of a 
clock jars me out of my dreams. Difficul
ties: a sleeper who tosses may snarl him
self in th~ wire; one who frightens easily 
may yell when shocked.- DAN ORLANDO. 

SPAR!< COIL FLEXIBLE 
HE TAL 
STRIP /AiJ 

LINE 
PLUG 

CLOCK 

• 
TRANSFORHER 

~ ~ 
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l 
EX-SL££P£R 

WITHOUT A TOGGLE BOLT or expansion 
plug to my name and no time to dash out 
to the hardware store, I still got a bulletin 
board on the wall in time for evening school
shop classes. I used dowel plugs cut deep 

. . . 
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KERF 

with a saw. Driving a screw into the kerf 
expands the sides. · The plugs hold as w~ll 
in concrete and brick walls as they do in 
plaster.- HERMAN D. POST. 

/)IS!( OF FIN£ 
SCREENING 

SCREEN-FILTERED SMOKE adds to my en
joyment of a pipe since I thought to cut a 
disk from a piece of screening and plant it 
in the pipe bowl. The disk prevents clogging 
of the stem by particles of tobacco and acts 
also as a grate to help keep the fire going. 
If you must take the disk from screening in 
service, stand by with the pipe so the smoke 
will make insects stay outside the house 
where they belong.-E. H. MORRILL. 
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CONCRETE BIRDBATHS 

BIRDBATHS increase the charm of a garden or yard in 
double measure. They provide a focal point of interest in 

an open vista, and they lure feathered songsters that might 
not otherwise pay you a visit. Here are designs for two
with three optional methods of casting a circular basin. 

Before mixing the concrete, have all the forms or molds 
• 

ready. Dishpans of two sizes, a mailing tube at least 3" in 
diameter, a bowl, and a circular box made of wood and 
linoleum constitute one of the simplest methods of molding 
a bath. A small pipe, drilled here and there to hold the 
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FOR YOUR GARDEN 

1.• 

concrete, adds necessary strength to the 
base and column. Removable taper plugs 
about 1" in diameter and 2" long provide 
holes in a ll circular pieces for this pipe. 

Molds and forms for the octagonal bird
bath require more time to prepare, but 
aside from that it is just as simple. Cast 
the column in halves, embedding anchor 
bolts in the first and a llowing it to cure 
before pressing down this half on the f resh 

INDIVIDUAL RACKS DISPLAY 

PLATES TO ADVANTAGE 

INDIVIDUAL wooden wall racks ·offer a 
pleasing way to display decorative plates. 
A rack such as that shown in use in F ig. 1 
is suitable for plates 6" to 8%" in diameter. 
and should r equire only an hour or so of the 
average craftsman's time. As indicated in 
the drawing below, the rack can be fitted 
with a leg that will convert it into a stand 
for use on a shelf. 

Two s idepieces may be cut simultaneously 
from plywood ~" to \1. " thick. Sketch the 
side profile of the rack on one piece of ma
terial, then fasten this piece to another by 
driving brads through waste areas. Jigsaw 
out the triangular opening, and then cut the 
outline. 

Strips measuring about %" by %. " are 
excellent for the two cross members. Cut 
the ends of these on an angle of. about 75 
deg. The crosspieces, especially the lower 
one, w ill look better if the thickness is r e
duced to ~ " for most of the length. Fasten 
each joint (Fig. 2) with g lue and two small 
brads. Drill holes in the crosspieces to re
ceive mounting screws (Fig. 3) . Set a ll 
nailheads and fill the holes before applyin g 
the finish you prefer.-W. E . B. 
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concrete of the second. Grease the inside . 
faces of a ll forms for both baths before 
pouring the concrete. 

Recommended proportions of concrete for 
this class of work are 1 part cement, 1%, 
parts clean sand, and 2 parts fine gravel. · 
Mix the sand and cement in a steel wheel
barrow, work in the gravel, and then add 
water slowly until the concrete has a plastic, 
but not mushy, consistency.- HI SIBLEY. 
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Because of its speed and maneuverability, the Navy expects the Seahawk Scout to hold its own in combat. 

AERIAL EYE OF THE FLEET 
By PAUL PLECAN 

I A TEST in a line of famous scout-observa-
tion planes, the Curtiss Seahawk is fast 

replacing the older and battle-weary King
fishers and Seagulls that have served the 
Navy so magnificently. Capable of flying 
faster, higher, and farther than any pre
vious Navy scout plane, the Seahawk 
mounts two large-caliber guns in the wings 
to keep itself out of trouble. This single
seat, single-float, low-wing seaplane devel
ops nearly three times the power of earlier 
models; it has a nine-cylinder engine and 
a four-blade propeller. Measuring 36' 5" in 
length, the Seahawk has a span of 41'. 

As with the previous planes in this series, 

To give your models a slick appearance, use wood 
filler, but let it dry thoroughly before sanding. 
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modelers will find all the necessary details 
and measurements on the accompanying 
scale drawing. No templates have been laid 
out for the canopy, however, because of the 
difficulty involved in working with such 
small sizes. After carving the cockpit in 
the fuselage, fashion the canopy out of 
small strips of celluloid by the "cut and 
try" method and cement it in place. 

Sand the scalloped underside of the float 
and cement the unit to the streamlined pylon 
which is, in turn, cemented to the fuselage. 
The thin keel strip under the rear half of 
the fuselage can be simulated by a length 
of wire carefully cemented int9 place . 

You must look closely to tell the real plane from 
the modet Below is an actual Seahawk in flight . 
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Soldier Builds Boat from Two 
Gas Tanks of Fighter Plane 

Two discarded gasoline tanks from a P-38 
Lightning, an air-compressor engine from 
a salvage yard, and a few scraps of metal 
gave Sgt. Donald E. Hudson, of DeKalb, Til., 
all be needed to build a two-seater power 
boat. He cut the top of each tank away, 
welded the pair together by means of con
necting bars, mounted the motor between, 
and formed a propeller of the scrap. 

Tiny Piano Formed from Plane 
Scrap by Hospital Patient 

AIRPLANE scrap was used by a patient at 
the U.S. Naval Hospital in Long Beach, 
Calif., to make the miniature piano below. 
The piano consists chiefly of pieces of clear 
acrylic plastic salvaged from the nose of a 
plane. A music box inside provides tunes. 
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Former Marine Produces Many 
Types of Model Airplanes 

BORROWING $500, Albert M. Wildt set him
self up in business some time ago as a manu
facturer of model airplanes. Now, as own
er of the Falcon Model Airplane Company, 
of Long Beach, Calif., the 33-year-old for
mer Marine finds a steady demand for his 
products. Above, he holds one of his favor
ite models- a tether-controlled speedster 
powered by a single-.cylinder gasoline en
gine, which, he reports, has propelled the 
model at a top speed of 133 m .p.h. 

Your Dream-Boat De_sign 
. 

May Win $250 Bond 

D 0 YOU plan some day to 
build or buy an ideal boat? 

If so, your ideas may be worth 
money. For the best designs for 
boats not more than 35' long, 
Popular Science Monthly will 
award a $250 war bond as first 
prize and an equal sum in 15 
lesser prizes. Entries must be 
postmarked not later than No
vember 30, ·1945. For full details 
of the contest, see Page 172 of 
the September issue of Popular 
Science Monthly. 
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LIGHTHOUSE BANK 
FLASHES -·-

FOR EACH COIN 

A_ CTION-MINDED kids who won't drop 
1\. coins into piggy banks unless they 
hear 'em squeal will find all they're looking 
for in this lighthouse coin-catcher. The 
light blinks three times for every piece of 
change that hits the rocks. 

One tall tomato-juice can and one smaller 
one make up the structural framework of 
the tower. The electrical equipment con
sists of a coin track, a lamp socket, and a 
switch, wired as shown in the diagram. 
Since the switch jumps the coin track, the 
110-volt light can be turned on and made 
to double for a night lamp. To make the 
coin track, bend a piece of tin-can metal 
around the top and sides of three hacksaw 
blades and clamp all between two strips of 
wood. Screw another blade fragment to the 
inside of one of the strips so that electrical 
contact will be completed when a coin rides 
down the track. Masking two parts of the 
track with tape will cause the light to flash. 
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Cover the frame completely with papier
mache. Insert a nail through the soft papier
mache base to the latch hook. The hole it 
leaves will be practically invisible but will 
enable you to unlock the door with the help 
of another na il.- JOHN SCHUSTER. 
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HIGH-RELIEI= P 
ITH its bold figures standing well 
out from their background, high 
relief takes panel carving well into 

the realm of sculpture. Whereas low-relief 
carving involves only slight depth between 
planes, high-relief work commonly uses 
ornamentation or figures that are more 
nearly formed "in the round" and that ap
proach the likeness of full-figure carving. 
Such woodworking is modeling in the true 
sense. 

High-relief carving adds to the grace of 
well-executed low relief the charm of high 
lights and dark shadows and a flow of tones 
over surfaces ever-changing in direction. 
Wrought from solid wood, it expresses the 
creative bent of the workman and his skill 
with tools. 

Select well-seasoned wood of a thickness 
sufficient to leave a substantial backing 
after the ground has been deeply sunk. If 
a door panel, such as that illustrated, is the 
project to be carved, . fit it to the frame 
before taking any other steps, as portions 
carved thin may later render it fragile. 

What a1·e the fir st steps in carving ? The 
procedure shown in the accompanying 
photographs is typical. Transfer the pat
tern to the workpiece, clamp the work with 
the bench vise, and lay out the chisels in 
orderly array so they will be conveniently 
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NEL C 
at hand while the modeling goes forward 
from one part to another. 

Outline, that is ":firm in" the raised part 
with tools most nearly fitting the curves 
and by making use of ~ narrow, flat chisel 
where convenient. Hold the tool in a vertical 
position with the edge slightly outside the 
line and strike it with the mallet just hard 
enough to sink it well into the wood. If the 
wood crushes back of the line, strike lighter 
blows. 

In working the panel shown, ignore the 
notches in the edges of the leaves during the 
outlining. Bevel the waste wood to the line 
and, if the depth is not sufficient, go around 
a second time with vertical cuts. Rough 
down the ground with gouge cuts made 
diagonally and with the grain, or rout it by 
machine. Outline the flower centers with 
a %" gouge in two or three stages to pre
vent splitting off of the "pearls," that is, 
the small domes. 

Does modeling come next 'I The next step 
after the firming in has been completed is 
"bosting"-literally ."sketching." It is a 
broad over-all shaping of the design in 
which the surface of the raised part is 
roughly carved to the dips and rises of the 
finished work, establishing the general 
rhythm in the third dimension. 

' 

How can a dr awing guide modeling 'I An 
inexperienced craftsman can avoid un
certainty by modeling half the design in 
clay or soap according to the drawing, 
and reworking it until it seems right. 
With this to follow, he can carve with 
assurance and greater speed. 

With a large gouge, left, the ground is cut both 
diagonally and with the grain. Spirals are cut 
below with a gouge. A flat chisel is often used. 
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By 
EDWIN M. LOVE 

Doesn't bosting destroy guide 
lines ? Yes, many of the lines 
are lost and must be redrawn on 
the new surface before further 
carving can proceed. If desir
able, they can be saved by shal
low firming in or by scoring 
with a V-tool before the hosting 
is started, but care must be 
taken not to cut so deeply that 
the marks cannot be removed 
with chisels and gouges in the 
• course of carving. Safeguard 
the delicate tendrils by outlining 
them in club-shaped masses to 
give them strength to stand up 
during the hosting. 

Is there a gener al plan of 
modeling t There is such a plan. 
The cartouche or scroll fonns a 
thick mass from which stems 
and leaves spring. As the leaf 
clusters divide, the level falls. 
The stem rises again as the 
clusters grow over the back
ground leaves, and sinks beyond 
to the ground. This cycle is re
peated along the upper stem. 
Upon the rhythmic grace of 
these lines depends much of the 

Shearing 
reducing 

cuts with a flat chisel bevel the border of the panel, 
apparent heig ht so leaves may roll over it slightly. 

quality of the carving in the finished work. · 
How is detail car·ving handled? Outline 

the center boss of the cartouche with a 
V -tool and carve the sides with a fiat chisel 
to form a sort of gable with convex sides. 
Roll the three scrolls toward the ground 
and slope them inward toward the boss with 

Light pressure and a twist of the gouge will keep 
delicate work from crumbling during trimming such 
as that of the inside of the tendril curve below. 

OCTOBER, 1945 

a fiat chisel; then hollow the scrolls at the 
centers with a gouge. The coved edges, 
carved from both ends, sweep down toward 
the ground and coil over the scrolls, con
tinuing as beveled edges of the spirals. 

To insure a strong shadow under the 
cartouche, dip the lower portion nearly to 

Use of a narrow, flat chisel is often convenient. 
Such a tool is employed here in beveling the edge 
of a stem. These chisel cuts are long and clean. 
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Above, a spoon skew is found handy for working in 
the corners while touching up the ground. Below, 
a wide butt chisel is used for straightening the 
border. The edge is rocked down from one corner. 

the ground and swing the side flutes into 
the leaves. These leaves flow around the 
stems, dipping over the background and 
curling up at the tips. The upper leaves, 
showing their backs, have sharp-edged 
center ribs. Their sides slope away and are 
hollowed distinctly with gouge cuts. The 
under leaves, on the other hand, expose their 
faces and are cupped. 

Why ar en' t stems and tendrils rounded'! 
Stems are traditionally square in section in 
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HALF-PANEL ti2 SQUAitES 

many types of strongly modeled carvings. 
In the design shown the corners are cham
fered, a treatment that lends strength and 
snap to the design. The leaves are tangent 
to the stems, and the stems, emerging from 
leaf clusters, are flat on top, assuming 
octagonal form as they rise over the under 
leaves .. Their chamfers become the modeled 
sides of the leaves. Tendrils slope downward 
toward the ground and are carved with tops 
beveled toward the inside of the curves. 

It is not necessary that members of a 
pair be exact opposites, for one on the left 
side may spiral uniformly downward toward 
the tip, while its mate dips and rises again. 
So also with the leaves. Small variations 
can be introduced, designed with care and 
appearing purposeful instead of seeming to 
be the result of carelessness. 

How are the flowers car ved? Shape the 
petals as circular pads dipping at the 
centers and rolling toward the ground at 
the tips. The outer edges rise because they 
are lying on the leaves. Separate them with 
a V -tool and hollow them with a gouge. 
Round the "pearls," keeping them almost 
at the full height of the piece. 

What are the finishing touches f Com
plete the leaves by cutting in the edge 
notches and trimming up the modeling. 
True the edges with clean vertical offsets 

POPTJLAR BOIENOE 

- ' .. ' . 

Copyngh1ed mannal 



, 
A-A 

~/»!' 
D-D 

F-F 

H-H 

L-L 
I 

w~ 
N-N · 

. c-c. 

G-G 

1-1 

M-M 
DOOR PANEL 

CARVIN& 
SECTIONS 

, 

, 

-. 
• 

And ·here is the completed panel. Sections at the 
various points in the design are shown at left, 
keyed for reference to the half-panel design in 
the plan and profile drawings on the facing page. 

• 

that cast outlining shadows. Note how the 
inside leaves above the cartouche turn out
ward and slightly over the stems, empha
sizing the curve at that point. Touch up the 
sides of the stems, especially where they 
join the under leaves. Lessen the apparent 
height of the border by beveling it inward, 
allowing in the process a slight roll of the 
leaves over the inner edge of the border. 

The finished effect of the carving should 
be , that of long, free strokes. Do not at
tempt to plane the surface to smoothness. 
Leave sandpaper strictly alone. Much of 
the charm of a high-relief carving of this 
nature depends on the tool marks not 
scratches or rough spots made by careless 
cutting against the grain, but the prints of ' 

· clean, purposeful gouge work. 

LAP-JOINTING PLYWOOD WALLBOARD [WOODWORKING 1 
UYUBLE-NAIL EVERY 12"' 

SINGLE-NAIL EVERV 12~ 

FUJ:tRING STRIP 2"WIOE, 
GRAIN CROSSWISE 

8 
I I 

Raised panels with lap joints simplify installa
tion of interior plywood wallboard. Vertical 
joints are made on studs, while horizontal joints 
are put on girts consisting of blocks nailed be
tween studs on a level line. Nail panels A directly 
to the studs. Fur the remaining studs with 2"' 
plywood str ips cut with the grain of the outer 
J)ltes running crosswise. Nail sheets B in place. 
The edges may be left square, beveled, cham
fered , or rounded. Since the nails spring, this 
method allows for slight movement of the frame 
from shrinking and swelling. 

Sheets B may be glued at the joints and on the 
furring strips. Apply a heavy enough coa t of 
thick casein glue to squeeze out at the edges, 
and nail in place. Scrape off the squeezed-out 
glue and. if a stained or a natural fini sh Is to 
be applied, carefully clean with a d amp cloth, as 
the glue Itself will stain and a lso will prevent 
other stains from penetrating. Since gluing pre
cludes joint movement, expansion gaps must be 
provided at openings, ceilings, floors , a nd If pos
sible at corners . 

To apply moldings to a joint, nail the plywood 
1n place and hide the nailheads with a rabbeted 
molding nailed over the lap. · 
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' 'TA~LE TltiCKS 

SHRINKING A HALF DOLLAR so it will 
slip through a hole the size of a nickel isn't 
much of a stunt in theory nowadays. It can 
be done physically as well! Cut a hole in 
paper and let your friends try first. They 
will give up soon enough, and when they do, 
show them how. Crease the paper through 
the center of the hole, fold it, and then work 
the crease inward and upward, as indicated 
in the photo below. This stretches the hole 

. ,:i so the half dollar will fall through. 
. . ... ,. . . . .. 

. 
FIRE CARRIED IN YOUR HANDS will as
tonish guests at dinner. When they are tak
ing their seats light one candle in the or
dinary way; but then let the match go out, 
and discard it with a remark that you don't 
need a match anyway. Cup your hands, 
hold them over the candle flame, pick up a 
light from it, and carry it ostentatiously to 
the remaining candle or candles. 

Sound hard? It won't require superhu
man powers if you have a headless wooden 
match stem concealed between the two mid
dle fingers of one hand! To extinguish it 
eventually, blow as if to cool your hands. 

CHECKERS SWAP COLORS in this trick 
which, however, you can't work against an 
opponent during a game. Stack six or eight 
in two piles, one red and the other black, 
and then cover them with rolled tubes of 
paper twisted at one end into a handle. 

Shuffle the piles, lifting them occasionally 
so no one can miss seeing the exposed bot
tom checker. Then set them down and ask 
someone to tell the color of each pile. If he 
has been observant, he will be wrong! For 
the bottom checkers will fool him. The un
derside of the black is painted red, that of 
the red painted black. 
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KINGS ARE CLUBBY, even those of spades, 
hearts, and diamonds. Distributed in a deck 
of cards, they turn up together- if you do 
the necessary stacking! 

Exhibit four kings fan wise; then put them 
on top of the deck, take up the top card, 
show it to be a king, place it on the bottom 
of the deck, and take off the next two one 
at a time and insert them anywhere in the 
pack. Now, have someone cut the deck and 
then look through it. All four kings will be 
together again! 

Here's why. Behind the second king right 
at the start are secreted two other court 
cards. They won't show if you hold the fan 
carefully when exhibiting it. 
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Whip Makes Blocks Fly in Lively Lawn Game 
By MYRON FLEISHMAN 

You have played games with balls, bats, 
rackets, darts, and marbles, but the 

chances are you have never played one with 
a whip. This is a real action game for both 
grown-ups and youngsters-the latter not 
necessarily on the receiving end. 

Drive the four pins into the lawn to form 
a 24" square with the clothesline taut about 
1" off the ground. Then place the four 
blocks in the center with their numbered 
sides d.own-yC!u can tell their value by the 
color, which should be different for each. 

Each player takes a turn, standing off 
from the square and whipping . down at the 
blocks in an effort to turn them over. They 
will fly high if hit near an edge. If they 
stay in the square when turned over, the 
numbers count double; if they flip outside, 
just face value counts- but only if they 
land numbered side up. Any block can be 

OOTOBE R, 1945 
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whipped repeatedly as long as it stays in 
the square, but once it lands outside it can't 
be touched again and won't count if the 
numbered face is down. 

Bevel the edges of the blocks as shown in 
the drawing so they will be easier to turn 
over. Use an 8' clothesline for the square 
and join its ends by gluing them into a 
wood sleeve and pinning with brads. The 
length of the whip may be that most suit
able to the players. Glue and pin one end 
of a length of clothesline into a 21h" deep 
hole in the end of the handle ; then thread 
the other end through the hole in the rubber 
ball and knot it. 

The game is strictly one for outdoors. 
Even if you could arrange a square for a 
floor, the blocks would fly too high for com
fort. They will also fly uncomfortably high 
if you play on hard ground. 
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Make cardboard patterns; then 
arrange the layout for minimum 
waste, especially if fine wood 
is used. Watch grain direction. 

Drill for a 3/ 16" or 1/4 " dowel 
exactly 2%" from the back 
of the bracket, as indicated by 
the dotted line in the drawing. 
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Seven Steps to a Handmade 

KNICKKNACK SHELF 
By Charles and Bertram Brownold 

THIS ornamental shelf, ideal for displaying small decora
tive objects, may be made with the simplest hand tools. As 
the photos show, not even a workbench or vise need be 
used, since a kitchen table and a C-clamp jig serve as satis
factory substitutes. The simplicity of construction makes 
this a pleasant one-evening project for those without access 
to regular shop facilities. 

No screws show on the completed shelf, which is held to 
the wall by means of four screws, their heads covered as 
shown at the left by ornamental upholsterer's nails. The 
stock, %" or %" thick, should be capable of a fine· finish. 
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With the wood clamped to a table 
the eight pieces are cut to size 
with a coping saw. Too much over
hang in sawing will cause chatter. 

I 

Then drill the shelves for dowels 
on the underside 2%" from each 
notch and 3" from each side edge. 
Tape the bit for a 1/4" depth gauge . 
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This jig clamped to the table for 
a vise holds a part as its outer 
edge is sanded round with a strip 
of sandpaper reinforced with tape. 

Drill the two vertical members and 
countersink the holes in the back, 
glue dowels into the brackets and 
shelves, and assemble with screws. 

Shellac thinned with alcohol is a 
good finish for mahogany and other 
cabinet woods. Apply three coats, 
rubbing after each with fine steel 
wool; then pofish well with wax. 
Use paint or staiA on soft woods. 
-
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WOODEN-SOLDIER BEDSIDE LAMP 

IS QUICK TURNING PROJECT 
BRIGHTLY decked in red, white, blue, and yellow, 

this toy-soldier lamp will be a delight in any child's 
room. The soldier is turned from hardwood, and the 
hole for the cord is bored from both ends to meet at 
the middle. Cement into the top end a pipe nipple on 
which to screw the lamp socket. Turn the base, bore 
it to receive the lower end of the soldier, and cut a 
channel in the bottom for the cord. 

Eyes, nose, and buttons may be upholsterer's 
na ils driven in or rivets cemented into small, drilled 
holes. File the nose to a triangle. 

Apply three coats of a good grade of white enamel 
to the base, sanding between coats, and enamel the 
figure in the colors indicated. If the buttons are left 
brass, clear lacquer will prevent tarnish . 

A:ny appropriate shade may be used with the 
lamp, or a plain one may be purchased and deco
rated with a suitable decal.- CHARLES H . HARDY. -

Tripod Makes Rustic Hanger 
for Pot of Trailing Vines 

FOR some years I have been trimming t.lle 
branches off our discarded Christmas t rees 
and saving the trunks, mainly because I 
don't like to throw away wood. One day I 
made a tepee of three of them for our boys, 
but it proved a bit small for comfort. The 
tripod was so inviting, t hough, t hat I hung 
a flowerpot f rom it- one wit h trailing vines. 

Wher e the upper ends of the t rees cross, 
tie them . together with cord or wire; force 
the lower ends into the ground. 

A:ny straight, sturdy limbs will do. If you 
have no vines, try planting a sweet potato 
in t he pot.- R . H. DIRCKX. 
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VICTORIAN CHEST GETS A 
some have other doodads. Most are 
rickety, cracked, and covered with 
layer on layer of dark-brown var
nish. Handles and knobs are brass, 
and keyholes are often marred. 

Yet you can make a neat, beauti
ful chest out of almost any of these 
old castoffs. How it's done is shown 
in detail in the drawings below. Or, 
if you prefer new wood, you can use 
the same plans for building a similar 
chest from scratch. 

Ex-washstand serves handsomely in a dining room. 

The chest shown at left in a din
ing-room setting was once a dilapi
dated washstand. All its trimmings 
were first removed, and the paint 
was taken off down to bare wood. 
The top was badly scarred, so it, too, 
was removed, but some of its boards 
were salvaged, sawed to size, and 
used underside out for the new base 

SECONDHAND furniture stores used to 
be filled with Victorian washstands, 

chests, and bureaus, and they probably still 
are. Soine of these pieces have side towel 
racks, some have adjustable mirrors, and 

REMOVE ~ACK "-. 
AND TOP 

'j ADO &ASE 

ADO MOCI(S 
A&OVE PILASTERS 

GLUE All CRACkS. 
ClAMP If POSSI&lE 

hiding the commonplace legs. Sometimes 
a top can be turned over and reused as the 
top of the chest. · 

Next, the inside of the chest was in
spected, and new runners, drawer guides, 

7 .. va 

PILASTf.IL 

SHAPE EOGE'i 
OR USE. MOLDINGS 

Pl YWOOO I!>A<.K 
IN '~( ~ Yi RA&M:T 
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1~ PLYWOOD &OTTOM 
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~~~ :::::::-77"-1- Yi ~ Y4" 

\14" PARTITIONS / 
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FOR 

SILVERWAIHJ 
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KEYMOLE PLATE 
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NEW FACE 
and stops were provided where necessary, 
all contact edges being rounded for smoother 
sliding. Drawers were squared up and 
tightened, and the chest itself reglued under 
clamps, special attention being paid to 
cracks and weak joints. A very rickety, 
sagging chest can gain added strength from 
center strips running from the drawer rails 
to the back. These also keep the drawers 
from dropping downward when open. 

The old keyholes were sawed out, and 
new rectangular key plates were made of 
bird's-eye maple, which provided a pleasing 
contrast with the walnut of the chest. Some 

By NORBERT ENGELS 
• 

of this same maple was turned into knobs. 
Walnut blocks were sawed from scrap 

from the old top and glued at the tops of 
the front stiles above a pair of walnut 
pilasters. Both pilasters can be made as 
one turning by gluing the stock together 
with a piece of paper sandwiched between. 

A beautiful burled-walnut circular table 
top was picked up for 25 cents at a second
hand shop, and a new chest top was sawed 
from half of it. An overhang was left at 
the back to compensate for the room-base
board molding, and a 1,4" by '-4 " plate 
groove was sawed llh" from the back edge. 

Raised-Panel Construction Adapted for a Large Wall Space 
• 

WOOD FRAME MITERED A~O GLUED ----_ 

WHERE there is an oversize space, such as 
over a fireplace, in a wall to be paneled, 
framework built like that shown above will 
be found advantageous. With the frame 
carefully mitered and glued as indicated 

Small Square Bathroom 

Form Initials in Ce 

Tiles 

t 
MONOGRAMS and 

other designs can be 
set in cement projects 
readily with small 
tiles before the ce
ment has dried. Small 
square tiles are easier 
to fit together into a 
design than the oc
tagonal type. Use 
them either in white 

• or 1n one or more 
colors. The designs 
will be as permanent 
as the project itself 
and will not fade or 
lose color. - W. A. G. 

OCTOBER) 1945 

•• 

r'-· •..• 

. . . .. . . .. ~ .. . . . . . .. ·. . ... 
.. . . . . ". . ' . . . . . . . -~· .. . . : . .. :.· .·:.:··:· . . . .. .. . _.. 

. 

1ix"i QUARTER ROUND 
MOLDING 

: ,. ; 

CROSS &RACES AS REQUIRED 
NOT MORE TWAN 16" O .C . 

l-6 PRESSED COMPOSITION. 
&OAilD GLUED TO WOOD 
FRAME 

in the drawing, shrinkage will be reduced to 
a minimum. The panel is glued to the wood 
of the frame and the frame is then held 
on the wall by means of quarter-round 
molding.- HENRY R. DIAMOND. 

NAIL TO 
WINDOW TRIM 

.. ' .. 
' :; . ' 

Plate Rail on Kitchen Window 
FOR an unusual decorative effect, try nail

ing a 6" wide cornice board to the top of 
kitchen or dinette wi~dows and insert cup 
hooks. A valance and half curtains will 
admit light for showing off colorful pieces 
of china.- N. E. 
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' BLOCK CUT FROM 
~ SOFT WG)OD 

Medium-heeled rubbers can be used on flat-heeled 
shoes if you partly fill the overshoe heels with 
blocks cut from soft wood. Several layers may be 
glued together if necessary. Shape the wood with 
a coping saw and sandpaper all of the edges. 

• 

........ WEATHER• 
STRIPPING 

CROSS SECTION 

Cedar chests give best protection with least 
cost and trouble when they are kept airtight. 
Slight air gaps that result from warping can 
be sealed with weatherstripping nailed to 
the inside of the box and cover and project
ing 1/e". Use strips with a rubberized bead. 

COAT• HANGER 
WIRE 

Mason jars submerged 
in boiling water some· 
times are hard to pick 
up without risking scalds. 
This tool helps you to 
remove the jars safely. 
Bend a oiece of coat
hanger wire to a spring 
fit so that the guide legs 
will catch under the lip. 

SPOOL 

MASON JAR 

If liquids pour sloppily out of 
your aluminum pots, use a ball
peen hammer and a block to draw 
a spout at either or both sides. 

When winding yarn into balls, 
use the wrapper as a core. Should 
you have to reorder, all the 
required data will be available . 

Flabby brooms get a new lease 
on life when the spreading bris
tles are pulled together with a 
band cut from an old inner tube. 

• 
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SCREENING WIRED TO 
ORNAMENTAL FENCING 

Fireplace screens may still be hard to get, 
but a satisfactory substitute can be made 
by wiring common window screening to a 
section of ornamental wire fencing. Bend 
the fence as shown, and it will stand up. 

/ 

• 
• 

(}). 

If, on days when you don't know your own 
strength, you're liable to spill drawers 
out on the floor, screw wooden tabs to the 
bock, as shown. The stoppers can be pushed 
down should you want to remove the drawer. 

! . 
. ~ ... . . . . • • 

' 

CHIMNEY 

• 

• 

Chimneys that project inside a room consume a fair amount 
of space and waste a good deal more. If your house has one 
of these awkward stretches of wall space, you can dress it 
up and put it to use with a bookcase built to fit. Nail or 
screw the shelves between two uprights as shown. For wider 
bookcases you may also need staggered supports between 
the shelves. locate a beam in the wall and fasten a cross 
brace to it with lag bolts to keep the case from tipping. 

Plastic caps from empty tubes and 
jars may be used as drawer pulls. 
Fill the cap with plastic composi
tion wood and embed a screw in it. 

After cleaning rubberized canvas 
gloves, spread powdered chalk 
on them. This absorbs the fluid 
residue and protects the rubber. 

Worn-out phonograph needles 
hold picture backs securely in 
their frames. Having no heads, 
they lie flat against the back. 

SET SCREW 
IN PLASTIC 
COMPOSITION WOOD 

I 

OCTOBER, 1945 
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HAULING OUT YOUR BOAT 
Dry-Land Sailing Will 
Harbor Ashore-But It's 

Bring Small Craft to a Snug Winter 
a Job for Mind As Well As Muscle. 

By ELON JESSUP 

r-•vEN a heavy 50' cruiser can be hauled 
1-• up on land and rolled down the street 
.__ to her winter berth. SmalJer boats are 
correspondingly easier to handle, some be
ing light enough to be lifted bodily. But as 
for heavy boats, you can take them almost 
anywhere on planks and rollers, over sea 
walls and around street corners. 

Whatever the size of the boat and the 
method of hauling, it's a job for the head 
as well as the hands. And the first rule is, 
whether you roll your boat or lift her, to 
cut down on weight. This seems obvious 
enough, but it is strangely overlooked some
times. You become accustomed to excess 
weight while afloat, for there, as in the case . 
of ballast, it can even work to your ad
vantage. But after a boat has left the water, 
this same weight can badly strain the craft 
and is unnecessarily hard on the crew of 
haulers. 

An 18' Cape Cod knockabout . normally 
carries 300 lb. of removable ballast. Devoid 
of this, the boat will weigh about 800 lb., 
and the owner, helped by a few willing 
hands, can pick her up and walk with her 
up the beach. But he and the same crew 
would strain and sweat and perhaps find 

170 

the task impossible with 300 lb. of ballast 
still aboard. 

And this represents only O!le item. Water 
left in the bilge may be considerable, but so 
thinly distributed over a large area that it 
doesn't seem to amount to much. Actually 
only a dozen gallons weigh around 100 lb. 
Nothing more need be said about the ad
visability of pumping out a boat thoroughly 
before beginning to haul. 

Carry the reduction of weight as far as 
practicable, even to such light articles as 
floor boards and bedding. Added together, 
they all amount to appreciable weight. The 
mast of a sailboat can be unstepped and the 
rigging disengaged. When there's an in
board installation, there are marked ad
vantages on two counts in hoisting out the 
motor. Not only does it simplify your haul
ing problem, but it is better for both the 
boat and the engine to be separated during 
the winter. And what is more, an engine 
can be easily worked on if it is kept in 
the shop. 

The ideal method of hauling out a boat 
too heavy for lifting by hand is admittedly 
the boat-yard marine railway. Probably 
for the majority of boats none is available, 
or if one is, you may wish to save the ex
pense. In any event, you will still have to 

POPULAR SCIENCE 
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Boats of almost any size can be handlect, ashore. The one at left above rests in a cradle as it is pushed 
on rollers. Being on hard ground, it requires no plank track such as that used for the larger craft on 
the facing page. At right a boat damaged by storm is being shoved on planks and rollers up over a sea 
wall for hauling to the owner's back yard, where it will undergo repairs before being stored for winter. 

get the craft from the end of the railway 
to her winter destination. The logical way 
is with planks and rollers. 

Obviously this won't be necessary for 50 
or 100-lb. craft such as car-top boats and 
canoes. For considerably. heavier boats, 
when there are willing hands about to help, 
it also may be easier to lift than to scout 
the waterfront for planks and rollers. One 
of the best ways of lifting a boat that re
qu,res the brawn of four or more men is to 
get two or three stout timbers athwartship 
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under the hull. Then put one or two men 
at the end of each timber. 

As a rule, planks and rollers are easier 
on the haulers and on the boat as well. Half 
a dozen wide planks and three rollers may 
be sufficient equipment. Rollers should be 
3" or so in diameter, for anything smaller 
won't roll so well. Wood is generally most 
satisfactory because the weight of piping 
makes it awkward to handle if you have to 
get a kicked-out roller forward in a hurry. 
Cast-iron piping is used to some extent, 

• 

~ 

'~ .• 
One of the rollers is adjusted at left between a cradle and plank track. Only three rollers are needed 
for the heaviest job. Note how simple a bracing amidships over the bilge holds the boat upright. The 
forward ends of the cradle are cut to taper upward, as shown at right, so they will ride easily onto a 
roller. Pipe is used here, but 3" diameter wood rollers are best. A hauling line is fast to the cradle. 

And here is the way the professionals do the job with regular marine-railway equipment. At left below, 
a detachable cradle is lashed to the permanent yard cradle that runs on wheels and a steel track. The 
rollers between the two cradles are on a plarrk track and serve for hauling the boat on after it reaches 
the end of the steel rails. At right, the two lashed cradles are sunk and the boat is floated an them. 



At the end of the marine railway (left}. the cradle lashings ore released, planks ore laid to extend the 
track, and the boot is hauled to level ground. Hard shoving, as at right, is needed to keep her course 
straight. An indirect pull by means of the block attached to a ring and chain sunk in concrete provides 
leverage for hauling up the incline. For on amateur job, a tree or sturdy post might anchor the block. 

but it isn't very reliable. Steel is much 
better, especially for a heavy boat, and 
wrought iron is next. 

Six planks are about the average number 
required for the track: You may be able 
to get by with four if you have to, but that 
is the minimum; or you may not need a 
track at all if you can roll all the way on 
a hard, uniformly smooth road as a founda
tion. 

String the planks out end to end in two 
parallel rows just close enough together for 
the rollers to extend a few inches at both 
sides. If the ground is soft and soggy, shove 
a flat rock under each joint where two ends 
meet. This will keep an end from sinking 
under the moving weight of the boat. Even 
though your track is made of only six 
planks, it will actually be unending. You 
keep picking up the two planks left astern 
to lay new track ahead. 

One more item of rolling gear is a cradlee
unnecessary for flat-bottom boats and some 
others under which you can merely shove 
the rollers and let the boat ride on her own 
bottom. Where a cradle is obviously ad
visable or there is any doubt, an easily 
assembled skid of two long timbers and 
some shorter crosspieces will serve. Its 
size will depend upon the boat. The front 
ends should be tapered upward so they 
will ride easily onto the rollers. 

You may have seen a boat lying on her 
s ide while being hauled in such a cradle. 

This is sometimes easier than cradling the 
boat upright, but it puts a strain on the 
boat structure and should be avoided as a 
rule. It doesn't take much more bracing to 
hold a boat firmly upright. The photo at 
the right below and some of those on the 
facing page indicate the kind of bracing, 
including planks against the bilge, that will 
serve. Take care to have the bearing surface 
widely distributed and don't let the braces 
pinch the hull planking too tightly. 

If you live on tidal water, you will find it 
convenient to get your planks down and the 
cradle in place just below the high-water 
mark while the tide is still out. Then wait 
for high tide for the actual hauling opera
tions. Under other conditions, you will have 
to get the gear together and a ctually sub
merge it. 

Planks and cradle will float unless an
chored on the bottom. Wading with two or 
three helpers you can usually hold them 
with your feet. Rocks and other weights 
may be piled on, but in this case it is best 
to have a cros~piece nailed at the ends of 
the track to t a ke the rocks so they won't 
interfere with the rollers. Float the boat 
over the cradle, and push or pull both to
gether over the track and rollers. 

You may be able to roll your boat across 
level ground by hand, but you 'll probably 
need extra power to get her up the initial 
slope from the water. Here is where your 
car, or a truck if one is available, comes in. 

With the hauling line attached to the front of a car or truck, as at left, the driver is able to see 
how the boat is tracking as she is pulled onto level ground. Backing also permits use of the powerful 
reverse gear. Once a boat is on the level, direct pull on the line is all that is necessary to keep her 
rolling, and the block is no longer needed. Note the construction of the cradle in the photo at right. 

. -• • 

• -

jJ 

• 

• 
t!l 

- ' . 



• 

Some knack is required in handling the rollers. The boat is kept moving on the track without stopping, 
and the three rollers are also constantly on the ~o. As one is kicked out astern from under the cradle, 
as at left above, it is picked up quickly and rushed ahead where it is shoved under the front end of the 
cradle. Planks are kept .on the move, too, those left behind being rushed forward for laying new track. 

Most of the travel will be straight ahead , but a boat can be made to turn corners with comparative ease. 
All that is needed is to loy the track in the desired direction and to change the angle of the rollers, as 
at left below. A tap on the end of a roller with a maul will be sufficient most of the time, but for a 
boat as heavy as the one shown some leverage is also needed. At right, the boot on the home stretch. 

• r .. 
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Make your line fast to the front, and back 
the car away. Be sure to stand clear. 

For the rest, it's chiefly a matter of how 
you handle the rollers. A certain amount of 
knack is required. By shifting the angles 
slightly you can head the boat in any direc
tion. Turning a corner isn't at all difficult. 
If you wished, you could even turn the boat 
around in a complete circle. When a turn is 
to be made, lay the planks ahead in the . de
sired direction, and then angle the rollers. 

Usually rolling a boat is a s imple matter 

. . ...... 

. .. 
"' 

of straight-ahead travel. Properly operated, 
she can be kept on the move without stop
ping. This keeps the three rollers also 
always on the move. As one is left behind, 
it is picked up and rushed forward again. 

When it comes to turning a corner, it's 
best to dispense with one roller and to snake 
around on only two. Take special pains to 
keep the boat and gear under control while 
doing this, for when one roller is tempo
rarily kicked out astern, there 'll only be 
one left under the boat. 

MAST MADE OF CHANNEL-MOLDED PLYWOOD 

This new plywood shape, soon to be 
available to the public, can be built up as 
shown at right with strong waterproof 
glue. Make a long taper on the channel 
edges first with the circular saw. Glue in 
solid spruce blocks at the bottom and 
where the jib stay and halyard sheave will 
come.-WILLIAM F. CROSBY. 

OCTOBER, 1945 
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SETS of ro11gh castings enable the home 
mechanic to build well-designed, useful pro j 
ects at moderate cost. But the beginner, co11-
fronted for the first time with unfinished 
metal and a more or leJs complicated blue
print, may scarcely know how to tackle the 
job. On this and the follou ·ing pages, C. JP'. 
W oodson shows s.te p by step how to machine 
the parts of a midget air compressm·. The 
photographs along with their captions are a 
case history of the job. 

By C. W . WOODSON 

THIS midget air compressor is distin
guished both by its clean appearance and 

by its technically sound design. When 
hooked up to a 1/ 6 or ~ -hp. motor, the 
pump will give a theoretical displacement 
of about 1,600 cu. in . at 1,000 r.p.m. for 
pressures up to 60 lb.- sufficient for the 
average sma ll shop. 

The 1 % " bore places the pump in the 
model class or the small-compressor group ; 
but it is a very practical working model, 
and its sturdy construction and splash oil 
system permit it t o be run for hours on end 
when occasion demands. Air is admitted to 
the cylinder through ports in the cylinder 
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C ast pa rts like these make up t he a ir com pressor 
at left. They come unfi nished , small e nough to be 
worked in a 9" la th e ; yet the fi nished pump is 
big enough to be put to rea l use in the workshop • 

walls and forced through the discharge 
valve in t he cylinder bead at high enough 
pressures to run a small engine, operate an 
airbrush or paint sprayer, clean chips from 
machine work, and accomplish other similar 
jobs. 

Best results are obtained when a storage 
tank is used. This may be a regular hot
water tank of about 10-gal. capacity. A . 
pressure gauge should be installed on it for 
information, but there is little danger of 
getting up too much pressure, for the motor 
will stall or the belt slip · before tank pres
sures become risky. A pressure switch can 
be used, though it is a fairly complicated 
and expensive device. The pump can be run 
by direct connection, V -belt or, as the photo 
suggests, flat-belt drive. 

Before machining operations are begun, 
the blueprint supplied by the firm making 
the castings should be studied thoroughly. 
The drawing on the fa cing page is a sec
tion from such a blueprint. Then the indi
vidual parts of the pump or other project 
should be finished one at a time, accom
panied by frequent checking of each part 
against another for a ccurate fit. 

Always make the first roughing cut on a 
cast-iron piece deep enough to get under 
the scale. This saves considerable wear on 
the tool since scale dulls an edge quickly, 
and it assures a uniform depth for the first 
truing cut. 

If the cylinder is bored smoothly it will 
not need lapping. The finish can be made 
almost as smooth a s glass with a p ointed 
tool having the point stoned slightly round . 
Use the finest power feed for the final 
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And here is the way the job is started. Chuck the 
main casting with the jaws inside the crankcase 
opening; then drill and ream the boss to take the 
shaft, face the end smooth, and give it a bevel. 

cuts. I put a 16-tooth gear on the stud 
and an SO-tooth gear on the feed screw to 
get a longitudinal power-screw feed of 
. 0021" per revolution. Two cuts like this 
are generally made, the last being a very 
light one with a little cutting oil rubbed 
on the bore. 

The piston will not need lapping since it 
is several thousandths smaller than the bore 
and only the ring comes in contact with the 

' 

PRE 

Reverse the piece in the chuck, holding it with 
the three jaws tightened up on the boss, face the 
crankcase opening, and bore it to the d imensions 
given in the. blueprint supplied with the cast ings. 

wall. Both the ring and cylinder wall wear 
in bright and smooth, and after that little 
wear will show for a long time . 

Drilling for the piston pin can be accom
plished accurately in the lathe with the pis
ton supported by the crotch center. Or, if 
care is taken, it can be drilled from both 
sides in the drill press. Drill slightly un
dersize and ream to the correct diameter. 

[Tur n t he page.] 

VALVE SPRING 
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Chuck the cylinder as above, supporting the base 
with the tailstock, and machine the bottom of the 
feet smooth at right angles to the vertical, thus 
providing a firm footing for faceplate mounting. 

Adjust the work carefully on the faceplate to run 
true, take a roughing cut, check again, and take 
finishing cuts, the last with a fine feed and the 
tool slightly rounded to make lapping unnecessary. 

Use the four-jaw chuck for the 
cylinder head, holding it by its 
top, turn it to proper d iameter, 
and then face the bottom smooth • . 

Face the inside of the crankcase 
cover, turn the shoulder to snap 
fit, reverse, face the outside, 
turn the edge, set in place, and 
drill and tap for six 6-32 screws. 
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Reverse in the three-jaw chuck, 
face on top, drill a 5/ 64" hole 
through, open 11 / 32" to 11•" of 
the bottom, and tap for a valve. 

Not included as a casting, the 
discharge valve is turned from 
brass hexagon rod, drilled, and 
threaded. Wind the spring on a 
mandrel. The check ball is brass. 

Put a hole through the head into 
the cylinder with a No. 29 drill 
and tap 8-32. Hold with a screw, 
drill three more holes, and tap. 

These are assembled in the head 
as indicated in the drawing. The 
hole for the oil cup is drilled, 
as below, and tapped for a 11a" 
angle fitting that holds the cup. 

POPULAR SCIENCE 
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With the crank disk held in the three-jaw chuck, 
as above, face it smooth and drill and ream for · 
the crankshaft. Reverse it and face the opposite 
side. Mount it on a mandrel to turn to diameter. 

Face the piston bottom first, reverse it with the 
chuck jaws inside, face the top, and turn it to a 
snug sliding fit in the cylinder; then groove it 
for a piston ring. Purchase a standard-site ring. 

After a trial assembly to check for fit, you will 
be ready for finishing the final part, the driving 
pulley. Mounted in the three-jaw chuck, it can be 
faced on both sides and then drilled and reamed, 
as below, to take the small end of the crankshaft. 

OCTOBER) 1945 
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Drill and tap a crankpin hole in the drill press. 
Make up a crankshaft from Sfa" bar stock turned 
to 112" at one end , chamfer the ends, press it into 
the crank, and drill for two anchor pins, a s above . 

• 

• 
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Lay out and drill carefully for the piston pin, a 
piece of 3/a" rod turned to length and chamfered. 
Drill and ream the connecting rod, face the boss 
to width, and then turn and thread the crankpin. 

Mount the pulley on a mandrel and turn smooth to 
diameter; then drill and tap in an angle vise for 
a setscrew. With the various parts assembled and 
plenty of oil in the crankcase and cup, the pump 
is hooked up to a suitable motor and put to work. 
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MICROMETER DRILL CONTROL is possible 
with a homemade micrometer nut used 
as a stop on the threaded drill-press rod 
that carries the ordinary stop nuts. The 
m~crometer nut permits regulation of the 
spindle for ·holes of selected depth. When 
the drill press is used for vertical milling, 
it controls up-and-down movement of the 
cutter to small fractions of an inch. 

From soft steel or brass make a disk %" 
thick. with as large a diameter as clearance 
permits. Drill and thread it to fit the drill
press rod, and then, with the rod or a simi
lar bolt as a mandrel, true it in the lathe, 
turn two thirds of the face to slightly small
er diameter, and lightly knurl the remain
der. Hard-solder a hexagon nut to the face 
away from the knurling, using the mandrel 
for aligning the threads. 

Calibrate the micrometer nut on the 
smooth part of the round piece. This may 
be done on the drill press itself with a mill
ing-machine indexing attachment and a fly 
cutter, or it can be done in a lathe that has 
an indexing attachment, the marks being 
cut with a fine-pointed tool mounted in the 
tool post. The number of calibration marks 
depends on the pitch of the thread and the 
accuracy desired. Since the nut shown had 
16 threads to the inch and moves 1/16" with 
each full turn, eight equally spaced marks 
on the circumference indicate 1/128" move
ment each. Alternate marks are numbered 
1 to 4 to make 64ths easy to read. 

Use one of the knurled lock nuts that 
come with the drill press for locking the 
micrometer nut. Hard-solder a hexagon nut 

• 
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to it for use with a wrench. A small brass 
hinge bolted to the drill-press body provides 
an index line and can be swung out of the 
way when not in use. 

For either drilling or vertical milling, 
lower the spindle until the tool touches. Run 
the micrometer nut down as far as it will 
go, and then back it up the desired number 
of turns and lock it.-W.E.B. 

[SHOP METHODS 1 
It is frequently necessary to Jay out a pattern !or a 

cone or frustrum to be constructed of sheet metal. 
paper, or other flat material. 

Determine the desired two diameters and height of 
the frustrum as 1n Fig. 1. On the work or on a large 
sheet of pattern paper lay out line A of the same length 
as diameter A as shown 1n Fig. 2. With a compass or 
a square construct a perpendicular centered on line A 
and mark off the required height (C) of the frustrum. 
Mark off line B parallel to line A and of the same 
ends or tines A and B, extending both sides to x. 

With a compass set from x to y, draw the large arc 
as shown 1n Fig. 2. With the compass set from x to z, 
draw the small arc. In the case of a cone pattern, in
stead of a frustrum. the small arc would be omitted 
and point x would become the center of the pattern. 

To find the length of the pattern. multiply diameter 
A by pi (3.1416). Set a pair of dividers to as small a 
fraction of the circumference thus determined as is 
practicable; for example, if the circumference required 
is found to be 16", set the dividers at 1". Starting 
from a base line running from the large radius to the 
point, mark off with the dividers the number of spaces 
necessary to give the required circumference. From 
this finishing point draw another base line to the cen
ter point. The area bounded by the start and finishing 
tines and the two radiuses is the required oattern. 

Since the dividers actually mea.sure a small chord 
rather than an arc. a slight error is involved. For 
most practical purposes this is negligible. 
POPULAR SCIENCE MONTHLY SHOP DATA 
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SOFT VISE-JAW GUARDS for holding threaded, 
odd-shaped, or highly polished parts can be made 
for bench or drill-press vises as shown at right and 
in the drawings below. Held in position by the.guide 
tPd, sliding beam, or vise bed, they are simply 
dropped into place, require no adjustment of straps 
or other attaching devices, and can't fall off. 

Make the top edges of the guards come as near 
the working edges of the vise jaws as possible. Ex
perimenting may be necessary for a good fit. It is 
wise to make a permanent metal pattern for each 
vise in the shop and to cut from it several pairs of 
guards of plywood, composition board, sheet lead, 
and copper. With these always handy, there will be 
less temptation to use makeshifts or no guards at all 
on work that might be damaged.- WILL THOMAS. 

QUICK BORING ADJUSTMENTS for open
ing out the diameter of a hole in work 
mounted on the cross slide of the lathe can 
be made with a boring bar like that shown 
below. The cutting edge is advanced for 
each cut by turning the bar in the split 
holder slightly away from the center of the 

hole. Small changes in the cutting-edge 
angle do not affect the quality of work. 

SMALL SCREWS CAN BE HELD and put in 
place with a .split screwdriver made by 
grinding fiat the points of a discarded draw
ing pen. The flattened ends are inserted in 
the screwhead slot and the nut loosened to 
expand the prongs.-SID~EY POTT. 

CHUCKS WON'T DROP on the lathe bed 
when being put on or taken off if the push 
rod is inserted first through the spindle and 
left projecting about 6". A chuck falling 
off the spi.ndle will still be held safely by 
means of the rod.- E. E. JAMISON. 

OCTOBER, 191,5 

The holder is a short length of 1" diame
ter cold-rolled steel drilled off center with 
a hole the exact diameter of the boring bar. 
It is slotted with a hacksaw to permit 
clamping.-C.W.W. 

G~INO SQUARE 
AND FLAT 

• 
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Want to take a photo of a black cat crouched in a coalbin at midnight? 

Flash photography will do it-and many other things. Here are some 

facts from a camera authority to help you get better pictures in a flash. 

By KENNETH S. JOHNSON 

THERE is an old schoolboy gag about 
drawing a picture of a black cat at mid

night. The drawing consists simply of a 
sheet of paper rubbed with a pencil until 
nothing but blackness shows. Actually, with 
a camera equipped for synchronized flash, 
you can take a photo of a black cat at mid
night, and get a good picture to boot. You 
can make it a good stop-action shot of the 
pitch-hued feline as she darts across the 
coal bin. 

The sunlight brilliance of the flash lamp 
is perhaps best known in high-speed ex
posures of indoor sporting events. It is 
equally important for taking lifelike por
traits and for better pictures of a wide 
variety of camera subjects. Flash also pro
vides a completely self-contained and easily 
carried source of illumination that makes 
the photographer independent of power 
lilies, bulky floodlights, and cumbersome 
light stands. 

Two general types of flash synchronizers, 
mechanical and electromagnetic, have found 

, ,..-----. 
• 

wide acceptance among amateur and pro
fessional photographers. The mechanical 
type uses electric current from batteries 
solely for the purpose of firing the lamp, 
the shutter being actuated manually by a 
release plunger, which is an integral part 
of the synchronizing switch. In the electro
magnetic flash gun, battery current not only 
tires the lamp but operates a magnetic or 
solenoid device that trips the shutter. 

Correct synchronization of mechanical 
flash guns is usually achieved by adjusting 
the distance the plunger must travel before 
making contact with the lever actuating the 
shutter. Instructions for the Kalart flash 
gun, for instance, recommend adjustment 
of the plunger until it is just long enough 
to trip the shutter at its highest speed. This 
synchronizes for all shutter speeds. The 
method of synchronizing electromagnetic 
guns depends on the make. In general a 
thumbscrew or setscrew is turned to vary 
the air gap in the magnetic circuit of the 
solenoid. 

Trouble-free service can be expected from 
a good synchronizer, but like any other pre-

• 

• • 

Photos courtesy Wobosh Photo/amp Corp. 
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FAIR. Flat lighting 
and dense edge 
shadows mark the 
picture when the 
flash lamp is in this 
position, · often used 
in news photos. 

BETTER. Improved 
by use of a short ex
tension cord, the 
flash now gives 
greater modeling to 
features and elimi
nates edge shadow. 

BEST. The same po
sition of the lamp as 
in center photo. But 
face shadows are 
made less strong by 
means of a card
board reflector. 
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Typical multiflash equipment. A 15' cord connects the secondary reflector to the synchronizer battery. 

cision instrument, it should be checked oc
casionally for a ccuracy. One reliable test 
requiring no special equipment is to watch 
through the front of the camera lens for 
the flash of a lamp placed behind the open 
camera back. If a bright flash can be seen 
through the lens when the synchronizer 
button is pressed, then synchronization may 
be considered satisfactory. If not, adjust
ment is necessary. 

Excellent flash pictures are possible with
out a synchronizer by the method known as 
"open flash. " The camera is set on a tripod 
or other support to prevent jarring, the 
shutter opened on "bulb," the lamp flashed. 
and the shutter closed again. As a rule, home 
lights may be left burning since they are not 
bright enough to affect the negative during 
the short time the lens is open. Stop-action 
pictures can be made with a quick-burning 
lamp such as the General Electric SM or the 
Wabash SF. These lamps flash for only 

· about 1/ 200 second, and results are similar 

OCTOBER) 1945 

to 1/ 200-second shots with synchronized 
flash. 

Aside f rom its speed and convenience, 
flash is not essentially different from photo
flood illumination. If the flash lamp is used 
at the camera, the lighting will be approxi
mately the same as that of a photoflood 
lamp in the same · position. Shadows are 
thrown away from the camera and slightly 
to one side. This is a fiat type of lighting, 
not ideal under all circumstances, but wide
ly and profitably used in sports work, for 
taking young children at play indoors, and 
for other kinds of high-speed photography 
where a well-exposed stop-action picture is 
more important than beautiful lighting ef
fects. It is the simplest of all lighting ar
rangements and practically guarantees a 
picture every time. 

With a 3' extension cord connecting the 
lamp to the synchronizing unit on the cam
era. the light may be directed from above 
or from one side of the camera to produce 
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Even in strong sunlight, a 
flash lamp is useful. For 
the photo at left, a flash 
beside the camera filled in 
dark, side-lighted shadows 
to reduce harsh contrast • 

FLASH BY THE CLOCK • 1s a sure 
guide to good lighting. Consider your 
camera always at 6 o'clock, the subject 
in the center, and one or more lamps on 
the dial. In general the main lamp is 
best in areas A or 8 or at the camera. 
A fill-in lamp for a main lamp in A may 
be somewhere in 8, or in A for a lamp 
in B. Use back light fr.om D or F on a 
diagonal from the main lamp, anywhere 
in E for a lamp at C. A main lamp near 
3 or 9 o'clock is for special effects • 

• 

• 
• 

• 

Photo courtesy General Electric. 

an interesting interplay of high lights and 
shadows. As with photoflood lamps, a sub
sidiary reflecting unit or lamp may also be 
employed to fill in and lighten dark shadows 
that too frequently produce harsh, unat
tractive contrasts. 

If your portrait subjects "freeze up" and 
look grim when asked to hold a pose for 
half a second or so, or if they squint or 
frown under the heat and glare of photo
floods, try photographing them at 1/ 200 
second or faster with synchronized flash. 
They will appreciate your thoughtfulness 
and compliment you on your photographic 
skill- particularly when they see the nat
ural, lifelike quality of the finished print. 

A basic lighting arrangement for high
speed portraiture consists of one lamp on a 
3' extension cord and a subsidiary reflector. 
Numerous refinements are possible when 
two lamps are used. The second lamp, which 
may be connected with the synchronizer by 
a 15' cord, can be used for lighting back
ground areas that might otherwise be un
derexposed, for filling in shadows or wash
ing them out, for back-lighting, or for any 
of a variety of other purposes. The exten
sion lamp reflector should be equipped with 
a rubber-covered spring clamp so it can be 
attached to any convenient support. 

182 

The position of the second lamp depends, 
of course, on the subject and the desired 
effect. For lighting the background, it may 
be at one side or possibly behind the sub
ject; used as a back light, it frequently 
illuminates the subject from the side and 
rear. 

The face of a clock serves as a handy, 
easily remembered lighting map. If you 
consider the camera permanently fixed at 6 
o'clock and the subject situated in the cen
ter of the dial, any position between 4 and 
8 o'clock is suitable for a front, main-light 
flash lamp and any between 10 and 2 for a 
back light. Usually it is best to have front 
and back lights on opposite sides of the 
6-12 axis. Positions near 3 and 9 o'clock 
produce heavy shadows and are generally 
more suitable for special effects than for 
the ordinary portrait. 

Guide numbers supplied by the lamp 
manufacturers provide an accurate, de
pendable means of obtaining correct ex
posure. Each is based on the use of a defi
nite lamp, film, and shutter-speed combina
tion. The missing factor, the lens aperture, 
is calculated by dividing the guide number 
by the distance between the lamp and sub
ject. For example, the guide number for 
the Wabash No. 40 flash lamp used with 
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Two flash lamps were used 
for the child portrait at 
right, one as a main light s 
at a bout 7 o'clock and the fo 
other beside the camera as 
a fill-in for the shadows. 

' 

SYNCHRONIZED FLASH is based 
on the perfect co-ordination of shutter 
movement and flash-lamp operation. As 
shown by the curve below, a lamp begins 
to burn 5/ I 000 second after current is 
applied, reaches peak brilliance at the 
moment a properly synchronized shutter 
opens to full position, and burns out 
25 milliseconds later. When a shutter 
opens either before or after the peak, 
underexposure or no exposure may result. 

/ 
' 

• 

Photo courtesy Wabash Photo/amp Corp. 

Supreme film at 1/ 200 second is 110. Then, 
with the lamp at 10' from the subject, the 
diaphragm opening would be f/ 11 ( 110-;-
10= 11) . When a specific diaphragm open
ing is necessary for sufficient depth of field, 
the guide number may be divided by the 
aperture t o obtain lamp-to-subject distance. 
Thus, for an f/16 aperture, the same lamp 
must be about 7' from the subject ( 110-;-16). 

In all cases the exposure depends on the 
distance of the lamp, not the camera, from 
the subject, for the calculation is for the 
amount of light that reaches the subject. 
The guide numbers are based rather closely 
on the fundamental physical law governing 
light intensity, which varies inversely with 
the square of the distance. With a lamp 5' 
from the subject, t he indicated lens aper
ture with this bulb and film is f/ 22 ( 110-;-
5=22) ; when the dis tance is doubled to 10', 
the required lens aperture ( 110-;-10= 11) is 
f 1 11, a four-time increase in exposure. 

Reference to this inverse-square law 
greatly simplifies the task of a chieving 
lighting balance when two or more flash 
lamps are used. Obviously if two lamps 
of the same light output are placed the same 
distance from a subject, the illumination 
will be uniform and modeling and grada
tion will be destroyed. But the secondary 

lamp at twice the distance of the main light 
will illuminate the subject by only 25 per
cent, just enough to lighten the shadows 
without destroying the desired modeling 
effect of the main light. 

Unless both lamps are at the same dis
t ance and all the light is superimposed on 
the subject, the nearest lamp should be con
s idered the main source, and the exposure 
should be computed on the basis of the dis
tance from the main light to the subject. 
The subsidiary light or lights may be ig
nored. 

This is also true when a flash lamp is 
used out of doors, but in this instance the 
sun is always the main light, and its illu
mination alone, determined by meter or any 
other method you ha v~ found reliable, need 
be considered. The flash lamp is simply to 
brighten shadows and reduce contrast, and 
it exerts little or no influence on exposure. 

In outdoor photography a flash lamp is 
most often needed when side or back-light
ing by brilliant sunshine would otherwise 
produce dark shadows and harsh contrasts. 
It is less necessary when the sun is over
cast. Synchro-sunlight photography is most 
successful when the flash lamp fulfills its 
purpose without betraying its presence, and 
the picture appears to have been made by 

183 

Copynghted matenal 



Photo courtesy General Electric. 

Photo courtesy ol ICalart Co. 
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Good lighting effects, fo r 
photos like t hose o t left 
a nd below, ore as possib le 
with flash as with b ul ky 
flood and spot e q ui pment. 

Three flash lamps, one of 
s ~ them fo r bock light , were 
D- used fo r each photo. All 

three were synchronized 
with the camera shutter. 

Photo courtesy G . E. 

sunlight alone. To achieve this 
result, accurate lighting balan ce 
is essential. 

If the techn ical characteris
tics of the flash la mp ar e under
stood, you can exercise a very 
sensitive control over its effect 
by the choice of shutter speeds 
and diaphragm openings. It is 
a lso en tirely practical t o control 
light intensity, under all ordi
nary conditions, by varying the 
distance of the lamp f rom the 
subject. 

When the lamp must be fixed 
on the camera, a handkerchief 
or other diffusing material will 
reduce its brightness. You can 
determine for yourself the 
amount of diffusion necessary, 
since it depends a lmost entirely 
on the distance between the 
flash lamp and the subject. 

W ell·exposed stop-action 
pictures ore obtained in 
high-speed photography by 
synchronized flash. One 
lamp on an extension cord 
was used for that at left. 
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Fast-Acting Print Drier of Plywood and Tin 
• 

.. . . . . "'· . . : . . . . . 

EVERY amateur photographer can use a 
means of drying his prints in compact 

space and without undue delay. The drier 
shown above meets these requirements. 
Used with a big lamp bulb or a small heater 
element and a 10" by 14" ferrotype plate, it 
will dry a print or set of prints in less than 
10 minutes, and they will slide off of their 
own accord. In an evening of production 
printing, it will practically dry prints as 
fast as they can be made. 

Saw the two sides to shape from thin ply
wood, line with sheet metal or tin-can stock 
from a 5-gal. can, and drill the 3/ 16" holes 
for the bail. Cut the sloping sides from 
more sheet metal or tin-can stock, tack 
them to crosspieces, and nail through the 
plywood into the crosspiece ends. Make up 
the bottom also from sheet metal, mount in 
it a porcelain electric socket, and nail it 
in place. The socket should be of the type 

SIGN 
SOCKET 

TWO SIDES 
IJ4' PLYWOOD 

having terminals in the bottom so the con
necting cord won't be exposed to direct heat. 

Make up the lip edge and nail it on. Shape 
the bail from No. 9 fence wire or similar 
wire about %" thick and snap it in place. 
Paint only the outside of the box. 

To use the drier, plug the cord into a 
house outlet, insert one end of the ferrotype 
plate under the lip edge, bend the plate to 
the curved sides, and hold down the other 
end with the bail. Then squeegee one or 
more prints on. The drier does the rest. 

A canvas hold-down isn't necessary for 
the prints, but it can be added if you wish. 
Canvas 10" wide and approximately 17" 
long is required. Tack one end to the lip 
edge. A thin strip of wood inserted in a 
seam sewn in the opposite end will keep the 
canvas spread tightly from side to side. In 
use, the hold-down is stretched over the plate 
and held by the bail.- JACK MELLINGER. 

Retoucher's Etching Knife Fashioned from Scrap Tool Steel 
FOR a sharp knife for retouching prints 

and negatives, anneal a scrap of discarded 
saw blade or similar tool steel and cut off 
a 3/ 16" by 1%" strip. Grind one end at 
about a 45-deg. angle and bevel one side of 
this diagonal to a sharp edge. The bevel 
should be on the side from which you 
naturally work. Drill two rivet holes in the 
opposite end about %" apart. Then harden 
and temper the cutting end. Hone to 
sharpen and leave a wire edge. 

The handle may be a length of 14 " maple 
dowel. Slot and shape about 1" of one end 
and drill rivet holes to match those in the 
blade. Or it may be easier to drill the 
handle before drilling the blade so the holes 
in the blade can be spotted. Use cut-off 
brads for rivets.-W. E. B. 
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Photo-Charades 

Picture 

Familiar Phrases 

HERE is a new gues.sing game that 
camera fans can take up as their 

own. The pictures illustrate phrases and 
expressions in our everyday language. 
Answerr are given upside down below. 
If you 'd like to try your hand at some, 
POPULAR SCIENCE will pay $5 apiece for 
a cceptable photo-charades sent with the 
answers to the Photo-Charades Editor, 
POPULAR SCIENCE MONTHLY, 353 Fourth 
Avenue, New York 10, N.Y. None will 
be returned unless accompanied by a 
self-addressed, stamped envelope. 
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---PHOTO IDE"§--------------------
WINDOW SHADES in the larger sizes pro
vide convenient backgrounds for home 
photo studios. The 6' by 6' shade at the 
right is mounted · inside a rectangular 
wooden box, the bottom of which is fitted 
with hinges and screen-door hooks. After 
use, the shade is rolled up and the cover 
closed to keep out dust. Such a background 
can be either mounted permanently or 

' hung up as needed.- HARRY F. LEEPER. 

EXPOSURE DATA can be quickly penciled 
on a sheet of plastic or white celluloid that 
has been rubbed with fine sandpaper or 

· pumice and attached to the film magazine. 
The notations resist considerable rubbing, 
but a damp cloth washes them off. Attach 
the plastic or celluloid by drilling and coun
tersinking the corners and then drilling 
matching holes in the magazine back. Clinch 
~4 " brass wood screws over inside.- E.M.L. 

LENS-DUSTING BRUSHES may collect grit and cause 
scratches unless carefully stored. An olive jar with a screw 
cap is excellent for this. Remove the cardboard disk from 
the cap, cut a hole so the disk slips snugly on the brush 
handle, and cement it fast. Then cut a larger hole in the 
cap and trim the disk to permit it to slide easily into the cap. 
The disk does not interfere with use.- W.E.B. . It 

THREE NEW DEVELOPERS are being produced by the East
man Kodak Company- Kodak Dektol, which eventually will 
replace Kodak D-72 for papers ; Kodak Versatol, an all-pur
pose preparation for films, plates, and papers ; and Kodak 
Microdol, for fine-grain film and plate work. Dektol, at pres
ent available only in professional sizes, is said to remain free 
from sludges or precipitates, allowing the operator to see the 
photographic image clearly throughout the life of the de
veloper. Versatol, which also offers clarity in use, is added 
to varying parts of water, depending on the work processed. 
Microdol replaces Kodak DK-20 an~ DK-20R. 

' .. 
• 

• 

. -

WIRE HANOL 

SKATE WHEE 

A SKATE WHEEL rotating on a wire frame is an excel
lent ironer for affixing photos in an album with dry 
mounting tissues. Such a wheel gives better control 
in pressing small areas than a fiat iron, ordinarily used 
'for such work. A U -shaped handle can be formed from 
heavy wire, the ends being bent in as axles. Wrap a 
thick coating of adhesive tape across and around the 
handle to hold it together and provide insulation when 
the ironer is hot. When the wheel is to be used, heat 
it in an open :flame. Always test the hot wheel on a 
newspaper before applying it to a photo.- F .S. 
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MOBILE TRANSMITTERS were in wide use 
by Allied forces before the European war 
came to an end. Pictured at the right is 
one of hundreds of integrated units com
prising SigCircus, the largest mobile radio 
station ever built. 

Complete in 17 large trailers, the station 
operates with a 60-kw. output and contains 
all the facilities of a fixed station of com
parable power. Built for the U. S. Army by 
a French company, le Materie l T elephoni
que, SigCircus has full broadcast facilities 
in addition to radio-teletype channels and 
equipment capable of handling 200,000 
words a day. Other features include facili
ties for transmitting and receiving pictures. 
The station can be put into full operation 
in about 24 hours. 

- -

THEY1 RE COMING BACK- looking much the same as 
before they went away. Planning for a smooth transi
tion to peacetime production, Emerson Radio & Phono
graph Corp. has announced the features likely to be 
included in its forthcoming models. At the left is shown 
a compact table set similar in appearance to the com
pany's prewar product and priced at about $25. Al
though improvements in design are projected, no details 
were released. Other models are a phonograph com
bination, a portable and a pocket receiver. 

WILL F.M. SETS BECOME OBSOLETE? 
Discussion of what will happen to present
day frequency-modulated receivers has de
layed the Federal Communications Commis
sion in moving the F.M. band to a higher 
frequency range. One . answer to the ques
tion is given by the Hallicrafters Co., of 
Chicago, in demonstrating their one and 
three-tube converters pictured below. The 
former, which can be attached inside the 

188 

cabinet without harming the appearance, is 
designed for use where signal strength is 
high. Tuning is done with the receiver dial. 
The three-tube converter will be used where 
it is necessary to boost the incoming signal. 

While claiming that it will save many sets 
from the scrap pile, Hallicrafters' engineers 
po~nt out that converters do not offer the 
final answer to reception in the projected 
84 to 102-mc. band . 

• 
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BEFORE 

Olld Phonograplt Plays a Different Tune 

CONVERSION of an old-fashioned pho
nograph cabinet into a handsome low

boy record player of convenient armchair 
height is a project that requires few tools 
and little skill. The turntable, pickup arm, 
motor, and amplifier from a small electric 
phonograph were installed in place of the 
hand-winding mechanism of the old phono
graph to modernize its operation. A new 
and larger speaker was also obtained and 
mounted on a batlle in what had been the 
record-storage compartment. 

The doors and record racks were reYll.oved 
from the cabinet shown, and the legs were 
cut short. A plywood panel was substituted 
for the speaker opening in the upper third 
of the front, the cabinet was lined with in
sulation board, and the speaker and batlle, 
which was also cut from insulation board, 
were mounted in the lower two thirds as 
indicated. The opening was then covered 
with burlap. Molding strips tacked across 
the front helped the appearance. A series 
of 1 ~" holes bored through both the insu
lation and back board near the bottom will 
improve the tone. 

The mechanism from the portable was 
mounted on plywood cut to fit inside the 
cabinet; it rests on cleats about 4" below 
the top. A new plywood top edged with 
beveled molding was attached. 

An antique finish was applied and sten
ciled decorations were added. The burlap 
was given a coat of thinned shellac before 
painting.- MARION E. WESP. 
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With the old cabinet as a base, construction is 
held to a minimum. A new and larger loudspeaker 
is housed in what once was the record compartment. 
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t CATHODE-RAY 

ELECTQON$ HAVE 
10 BE POPPED OUT IN 
ONE DIQECTION ONLV 

, 

4 HORI~ONTAL DEFL.EC.TORS 
SHOVE 'EM BAGI<. 
AND FORTH 

5 A"ER A RIDE UP 
AND DOWN 8£TW££N 

.THE VEATICAL. PLATES, 
THEY~RE READY TO 
WIGGLE OUT A PATTEQN 
ON A Sc.AEEN ' 

MOST USEFUL AND VERSATILE OF ALL SERVICING TOOLS, THE 

CATHODE-RAY TUBE TRACES THE PATHS OF ELECTRONS FOR US 

By John W. Campbell, Jr. 

~OME inventions become famous over
night while others seem to lie in stor
age for years on end, waiting for a 

chain of pioneers to push them upward into 
the light. 

Cathode-ray oscillography, and, more 
particularly, the tube that is its eye and 
brain, falls into this class. Although it was 
invented nearly fifty years ago, at the out
break of World War II the cathode-ray tube 
was still something of a rarity. Of course, 
the handful of oscilloscopes and television 
receivers in l,lSe all featured the miracle 
tube, but it remained for a mechanized war 
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to teach us that the seeing eye of elec
trqnics is the practically indispensable 
gauge of electronic movement-an almost 
pluperfect meter that can register every
thing that's measurable and even some 
things that aren't. 

In 1897 Karl Braun, a German physicist, 
channeled the discoveries and inventions 
of a number of other scientists by produc
ing an electrostatically controlled tube 
inside of which electrons could be made to 
trace a pattern on a :fluorescent screen. 

It didn't create much of a general stir 
except among the pioneers in radio, tele
vision, and electronics. How did scientists 
regard Braun's tube? The tip-off is that 
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in 1909 Braun shared the 
Nobel physics prize with 
Marconi. 

Considered in only one of 
its aspects-as a servicing 
tool- the jobs that a cathode-
ray tube can perform are al
most endless. 

Essentially the cathode
ray tube is a meter. Either 
as a voltmeter-the more 
usual test-device form- or as 
a milliammeter, it uses a 
practically weightless pointer 
capable of being deflected 
with enormous rapidity. The 
"pointer" can faithfully fol
low voltage fluctuations at 
frequencies as high as 200,-
000,000 cycles a second or re
act to direct-current poten
tials. 

• 

• 

• 

\ 

The "pointer," of course, 
is a beam of electrons; it is 
made visible when the elec

Size isn't everything in cathode-ray television tubes. RCA's postwar 
tube (right) is far brighter and more powerful than the prewar tube. 

trons strike the fluorescent coating at the 
end of the tube. Electr~static focusing and 
deflection of the electron beam is common 
in the test-instrument type of cathode-ray 
tube, while television tubes employ mag
netic focusing and deflection because a 
somewhat sharper focus can be obtained. 
When deflection is obtained by the magnetic 
field of a coil, however, there is an induct
ance load which tends to limit frequency 
response. Electrostatic deflectors represent 
a more nearly pure resistance load and 
can more readily be driven to very high 
frequencies. This article deals chiefly with 
the latter type. 

An electron-emitting cathode, surrounded 
by a metal sleeve with a small opening, is 
the heart of the cathode-ray tube. The hole 
serves to define the electron beam and acts 
as an intensity-controlling grid. Two ring
shaped anodes draw out the electrons, ac
celerating them to high velocity. Because 

Just beyond the _high-voltage anode the 
deflectors take over. The diagram shows 
the construction of a tube operated by 
electrostatic deflection. Two pairs of plates, 
mounted inside the tube, control the beam. 
One pair is mounted in a horizontal plane 
and deflects the beam vertically; the pther 
plates lie in a vertical plane and deflect 
horizontally. If one plate of a pair is 
charged positive and the other negative, 
the beam will bend toward the positive plate 
-since the negatively charged electrons 
will be attracted to it- and away from the 
negative plate. By putting an alternating 
voltage on the plates they can be made 
to change from positive to negative and 
back again as often as the voltage alter
nates. If the charge is weak, the electrons 
will be moved back and forth only a short 
distance; if it is strong, they will swing 
across the screen from end to end. An 
alternating voltage applied to the hori

of the shape of the electro
static fields between the con
trol electrode and the focusing 
anode, and between the focus
ing and high-voltage anodes, 
the electron beam is drawn, 
as if shot from a gun, to a 
pin-point of light at the fluo
rescent screen, as shown in 
Fig. 1 on page 192. 

Sweep voltage generators 
used in oscilloscopes produce 
sawtooth waves that bui ld up 
to a peak and then drop to 
zero almost instantaneously. 

zontal-deflecting plates, then, 
will sweep the beam right and 
left at a rate equivalent to the 
frequency. The trace of this 
beam on the screen, however, 
will appear only as a straight 
horizontal line (Fig. 2) since 
each side motion only covers 
the trace of the preceding 
electrons. 

Leaving the gun, the elec
trons move toward the screen 
at great speed. En route, how
ever, they are pushed and 
pulled by the deflecting ap
paratus, causing the spot to 
move on the screen. 

OCTOBER, 191,5 

When a signal is applied to 
the vertical-deflecting plates, 
exactly the same effect takes 
place except that the trace is 
perpendicular to the horizontal 
trace, as shown in Fig. 3. If, 
however, alternating voltages 

191 

' 

Copynghted matenal 



• 

• 

HEATEQ 
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PLATES 
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UN DEFLECTED 
SEAM 

HORIZONTALLY 
DEFLECTED BEAM 

are simultaneously applied to both pairs 
of plates, so that as the spot moves across 
the screen it also moves up and down, then 
the electron beam · will trace out a visible 
pattern (Fig. 4) representing the relation
ship of the two voltages applied. 

The cathode-ray tube itself is rather 
insensitive. Some with screens 5" in diame
ter operate with 1,200 to 1,500 volts be
tween cathode and high-voltage anode. 
When electrons are accelerated by such 
high voltages, they move with enormous 
speed. Fairly heavy potentials are there
fore needed on the plates to cause adequate. 
deflection. For a standard &" tube, about 
400 volts swing is needed to drive the spot 
completely across the screen. In checking 
the performance of a radio transmitter or 
the power stage of an audio amplifier, suffi
ciently large voltages are normally avail-

- ------0 
\ ~-------

~ -----
VERTICALLY 

DEFLECTED BEAM , 

COMBINED 
HORIZONTAL.· VERTICAL 

DEFLECTION 

either the horizontal or vertical deflectors. 
Usually the test signal is applied only to 

the vertical-deflecting plates of an oscillo
scope, while horizontal movement is ob
tained by means of a sweep-frequency gen
erator, which usually operates in direct 
propor~ion to elapsed time. At the bottom of 
page 191 is a picture of a sweep voltage 
as recorded by the cathode-ray tube; it is 
obtained by means of an accumulation of a 
~barge on the plates of a condenser con
nected across a control tube. This charge 
builds up at a uniform rate, reaches a peak, 
and discharges almost instantaneously. The 
"almost" is important because the very 
slight time required for the spot to return 
to its starting point introduces some distor
tion. For most practical uses, however, the 
fly-back "time can be discounted. 

' . able and the tube can be directly con-
Three basic factors account for the im

mense utility and adaptability of the cath
ode-ray tube as a test instrument : first, it is 
a double vacuum-tube voltmeter which 
gives a direct, visual indication of instan
taneous voltage. Second, being double, it 
can indicate the instantaneous value of one 
voltage while simultaneously .indicating the 
instantaneous value of a second, separate 

nected. But for most work deflection volt
ages must be amplified, and amplifiers are 
therefore built into test instruments such as 
the oscilloscope. 

An oscilloscope is a test instrument built 
around a cathode-ray tube. By means of it 
you can amplify and feed a signal onto 
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voltage. Third, comparatively simple elec
tronic circuits can be devised to measure 
any given quantity, quality, or property in 
terms of voltage. 

This last factor may not look impressive, 
but its importance is almost beyond esti
mate. A photoelectric cell readily converts 
light intensity int.o voltage; a microphone 
converts sound-wave pressure into voltage ; 
a Rochelle salt or quartz crystal converts 
mechanical pressure into voltage ; a me
chanical setup of a rocking prism, a small 
motor, and a motor-driven variable resistor 
can produce a voltage proportional to the 
color of light allowed to fall on a surface; 
two small c;oils and a bar of metal will 
produce a voltage characteristic of the 
magnetic properties of the bar of metal, 
and those magnetic properties · are de
pendent upon the alloy content of the metal, 
its past history of heat treatment, me
chanical treatment, and temperature. The 
list could be continued indefinitely-in fact, 
there is no known quantity that cannot be 
measured in terms of voltage. Humidity, 
X-rays, oxygen, hydrogen, nitrogen, or the 
gas content of any sample can be measured 
electrically. Even the intensity of human 
emotions can be measured in terms of 
voltages! 

But the cathode-ray tube paints a visible 
picture of how one voltage varies with re
spect to another. If the sweep voltage the 
one causing the horizontal deflections- is 
generated by a relaxation oscillator, the 
spot will move from left to right at a steady 
rate. The horizontal axis, then, will repre
sent time. If an audio-frequency signal is 
applied so as to cause vertical deflection, 
the resultant trace on the screen will be a 
graph of instantaneous voltage vs. time. 
This very capacity to compare any two 
things expressed in terms of volts makes 
the cathode-ray tube the most universally 
applicable, the most adaptable, of all servic
ing tools. Since it is inherently a vacuum
tube voltmeter, it is ideal as an output 
meter. But since it can both measure the 

amplitude of a wave and determine the 
shape of that wave, unlike ordinary output 
meters, it can also act as a distortion meter. 

By using the cathode-ray tube in con
junction with a frequency-modulated signal 
generator, set alignment of an accuracy 
otherwise impossible becomes simple. The 
horizontal sweep (time) is tied to the 
frequency modulator in such a way that 
the horizontal displacement of the spot 
represents frequency. The vertical sweep is 
supplied by the output of the audio system 
of the set under test. If you were aligning 
the 456-kc. intermediate frequency, the 
frequency-modulated signal generator would 
be set to generate 456 kc. plus and minus 
about 15 kc. 

In a properly aligned set, maximum audio
frequency output would appear as the signal 
passes through 456 kc. In any case, the re
sultant pattern on the screen is an accurate
ly plotted response curve. Where alignm~nt 
is incorrect, there may be two, three, or 
more minor humps. As the trimmers are 
adjusted, these minor humps are seen to 
slide along, coalesce, and finally build the 
properly peaked curve of exact alignment. 

An output meter and ordinary signal 
generator can do fairly well on this job with 
an ordinary set, but when double-peaked 
intermediate frequencies are used in broad
band, high-fidelity superheterodynes, the 
output meter won't do the job. An oscillo
scope and F.M. generator are the only team 
that can properly align an F.M. set. 

For tracking down and curing distortion 
in an a1.1dio amplifier, the cathode-ray 
oscilloscope is the instrument of final au
thority. With it you can see the distortion. 
It draws its own portrait, and by its type 
and form tells you where to look and what 
type of correction to make. 

There is a simplified, small, green-glowing · 
type of cathode-ray tube familiar to most 
people as the "magic eye.'• But it's the 
cathode-ray oscilloscope tube that is the 
real magic eye. It sees all, knows all, and 
tells all! 

Here's the life story of an electric wave as told by a cathode-ray oscilloscope. left, the harmonic-rich, 
highly distorted output of a 50-kc . . multivibrator; when filtered, the signal becomes an almost pure sine 
wave. The greater number of peaks means a slower sweep voltage. When the sweep is lowered still further, 
we see a filtered but unmodulated R.F. carrier. last, a 400-cycle signal is impressed on the carrier. 
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Portable Dragsa-w- Feeds Hung_.y 
By FRANK ROWSOME, JR. 

A FIREPLACE can be a hard taskmaster, 
particularly if it's used to eke out 

limited amounts of fuel for the main heat
ing system of a house. Capable of freeing 
you from periodic drudgery with crosscut 
and bucksaw, this compact power saw will 
keep the hungriest fireplaces satisfied, and 
without blisters and backache. 

Power to run the saw comes from a one
cylinder, four-cycle gasoline engine rated at 
% hp. at 2,300 r.p.m. It is compact, weighs 
only 30% lb., and was originally designed 
to run a washing machine. Fuel consump
tion is almost negligible, and the engine can 
be operated continuously without overheat
ing. Any light, ~ir-cooled, easy-to-start 
gase>line engine will do--preferably one 
with a mutfter and a governor. 

You will need a worm-gear unit to reduce 
speed to 60 or 80 r.p.m. for the crank that 
moves the saw. One taken from a junked 
washer may be obtained at a washing-ma
chine repair shop, but examine it for ex
cessive wear in bearings, worm, and gear, 
and try to obtain one with a complete hous-

,i4,ws\f2 ><l~f 
PLVWOOD (FL.OOR) 

I 'o/4,•4~ X 14 • 
(ENGINE BED) 

• 

ing. Further speed reduction can be gained 
through proportioning the pulleys on the 
engine and worm shaft. A 3" engine pulley, 
4" worm pulley, and 25-to-1 gear ratio give 
the saw illustrated a crank speed of 69 
r.p.m. at full throttle. 

As shown in Fig. 1, the saw frame is a 
1' by 4%' rectangle of 2" by 4" stock. It is 
~ssembled with carriage bolts and lag 
screws. Sturdy construction is necessary 
since it must absorb E:ngine vibration and 
cranking stresses, and for this reason the 
lateral 2" by 4" stiffeners were added. 
Wheels at one end help when the saw is 
moved. 

The transverse piece 1%," thick serving as 
an engine bed is bolted to the frame. A 
similar upright acts as a mount on which 
the slide is pivoted, while a %, " plywood up
right is used as a mounting bracket for the 
gear case. Plywood panels, one screwed to 
the bottom. and the other hinged across the 
stiffeners to the top of the frame, form a 
convenient toolbox. 

Figure 2 shows some clearance problems 
that should be considered before construc
tion is begun. The first measurement to de-

CLEARANCE CONSIDERATIONS . 
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Saw frame and gear-case mount. Because case was open on one side, V-pulley was bolted on as a bearing • 
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Fireplaces 
termine is A , which governs 
saw travel. It is 9%" for the 
saw shown, giving a saw stroke 
of 19 ¥2 " . A longer stroke isn't 
necessary and might cause ex
cessive vibration. ~ote that 
the wheel on the crank side 
must be located sufficiently 
outboard to let the cran.k pass 
at B. The inside length E. of 
the slide is governed by the 
length of the stroke, that of 
the crosshead, and, to some ex
tent, by the arc described by 
the slide. For the saw pictured, 
the inside slide measurement 
is 27". 

Ideally, for minimum slide 
length and directness of cut-

a·~ 

ting thrust, the slide should be pivoted at 
the crank. This wasn't practicable for the 
saw shown since the worm-gear shaft wasn't 
long enough, and the slide was accordingly 
pivoted at C. The result is a slight differ
ence in crosshead travel when cutting be
gins on a log and that at the end, but the 
setup has been found satisfactory. Notice 

• 

• 

' 

f .. ) -
• 

' 
• 

that 0 is on a line from the center of the 
crank to the center of a log of average size 
and is far enough away from the circle de
scribed by the crank to let the latter clear 
the pivoting block m alt working positions. 
Leave sufficient space at D for the slide to 
drop past the largest log likely to be cut. 

Use kerosene to wash grease from the 

. 
PITMAN . 

BOLT . 

. 
SAW- MOUNTING 

BOLT (2) 

36".CQOSSCllT 
SAW 

• 

.OUTBOARD 

.SLIDE BLOCK 

o OUTBOARD 
SLIDE 

BLOC I< 

• 

• • 

• 

• 
3/ePIPE 
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• 

• 
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Vlg.6 
CLUTCH 

"2xi IDLER 
PULLEY 
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TO ROPE 
CLEAT 
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SAW 
SUPPORT 

FRAME 
0 

SAW BLADE 

VLg.6 
SLADE HOIST 

BAR PIVOTS ON 
STARTING-PEDAL SHAFT 

l ~;x:i'xt4'.1'2 
HARDWOOD 

• 

CHAIN TO 
CLUTCH LEVER 

• 

Details o' the crosshead, slide, and clutch mechanism. A simple rope blade hoist lifts saw after each cut. 
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Spikes driven lightly into the log hold the saw 
frame fast. The operator works on the lever side. 

speed-reduction unit, and inspect the worm 
shaft for excessive end play, a means for 
the taking up of which is usually provided. 
Fill the gear case with heavy oil or a light, 
hypoid-type grease, and bolt it to the up
right bracket. Since the unit shown was 
open on one side and lacked an outboard 
bearing, the case was bolted directly against 
the plywood bracket with a cork gasket to 
act as a grease seal. A die-cast V -belt pul
ley wfth a *" shaft hole was bolted to the 
outside of the mounting panel where it 
makes an excellent bearing (Fig. 3). While 
enough grease works out the slowly moving 
shaft to lubricate it, the . setscrew may be 
removed and its hole used as an oil hole. 

The crank is built up from two %, " pipe 
tees and two short lengths of pipe. One tee 
was bored out to a light press fit on the 
slotted worm-gear shaft (Fig. 3), drilled for 
two steel pins that pass through the slot, 
and tapped for a ~ "-20 setscrew that bears 
in a dimple formed in the shaft. The tee at 
the other end of the cran.k was screwed on 
tightly and pinned to preserve parallelism 
with the gear axis. This tee is provided with 
a short stub of pipe, machined smooth, that 
passes through the oil-soaked oak pitman 
or connecting rod. 

Details of the slide and crosshead are 
shown in Fig. 4. The former consists of two 
31%" lengths of %" pipe, mounted 4%" 
apart between centers in a pair of hard
wood blocks. Four pipe tees, bored to slide 

· easily along the pipes and lield by two nip
ples, form the actual guide for the recipro
cating movement. Bolted to them is a rec
tangular piece of *" plywood that acts as 
a mounting surface for the 36" crosscut 
saw, which is bolted on through the handle 
holes. A %" by 3" bolt secures the cross
head to the pitman. 

So that the engine may be left running 
while the saw is moved for a new cut, a 
simple clutch consisting of a movable idler 
pulley is provided, as in Fig. 5. The bar on 
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.Weighting at the end will improve cutting if the 
saw blade does not bear heavily enough on the log. 

Below, a view of the worm-gear reduction unit and 
the clutch assembly. A heavy metal brace of the 
type shown will be helpful in lessening vibration. 

which this idler pulley is mounted pivots on 
a stub shaft on the engine originally de
signed for a kick-starter pedal. A screen
door spring is used to pull down the idler 
pulley when the clutch lever is moved to the 
disengaged position. The lever should be 
at~ched by a bolt tight enough to hold the 
lever in the position in which it is left. 

For convenience in operation, a short 
length of %" rope was run over two pulleys, 
as shown in Fig. 6, to permit controlling the 
height of the saw. In use, the saw is 
wheeled up to a log and fixed in position by 
a couple of taps on the spikes visible in 
j'ig. 2 and the photos. The engine is started, 
the saw lowered by means of the rope, and 
the clutch engaged. After the log has been 
cut through, the clutch is thrown out, the 
blade hauled up, and the saw wheeled into 
place for a new cut. 

When you first put the saw into service, 
determine by experiment whether the blade 
bears heavily enough on the log during the 
cutting. In the saw shown, a 4-lb. weight 
was affixed to the end of the blade. 

POPULAR SCIENCE 
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HIDE SPOOL IN 
REAQ WHILE BLOCk'S 
AAE TOGETHER 

-

----------~~~=-------

THREADING A SPOOL on a 
cord between two sets of 
blocks and spools already 
threaded on is not as impos
sible as it looks-if you em
ploy a little legerdemain. In 
this case, of course, you have 
the spool already threaded in 
place, as shown in Fig. 1, but concealed by the hand. .. 

t'CUBE 

KNOTS 

Place a handkerchief over the trick and have some
one hold the cord at each end. Then produce a free 
spool, say you will thread it between the blocks without · 
having the ends let loose, and place it under the hand
kerchief with some obvious working of the hands. Con
ceal the free spool as you remove the handkerchief, and 
reveal the trick spooL- GEORGE BARR. 

WIRE PUZZLES are always fascinating, partly 
because so many people can try them without 
succeeding. To remove the ring on this puzzle, 
first spread out the hinged crablike H-form 
and arrange the stirrup, ring, and triangle a·s 
shown in the drawing at right. 

Now fold over the right side on the hinges 
so that A and B meet. Then pass the ring over 
both the ends and on up and around the loops 
and lower hinge, working it up to point C. 
There, if the stirrup is pulled out as shown, 
you can by-pass it and free the ring at the top 
hinge. Reverse the pracedure to put the ring 
back on the wire.-G. B. 

WEDGE GOVER 
ONSECUQELY 

THIS MAY TAKE HOURS, but with 
a definite plan you can put the 
elongated beads into the thimble in 
two minutes flat- sometimes. Use a 
small baby-food jar and about 10 
beads. The difficulty comes in get
ting beads past the thimble lip, so 
turn the jar upside down and then 
on its side, maneuvering the thimble 
toward the bottom. If even one bead 
goes behind it, start over.-G. B. 

GLASS .JAR 
t- 2M0JA.)(3~2 

FLATTEN 
aA$£0F 
No.t2 THIMBLE 

10 BEADS, . 
--~6 Ol.t.. )( ~4 

OCTOBER, 191,5 

OUT 
IMGLE 

I 

RING FREED HERE 

CLOTHES·HANGER WlQE 

B 

• CUT WITH SHEARS 

«< . l:P 
~ ~ ft2 f+ 

SOLDER 

IT LOOKS PA1NFUL, this 
-pin shown stuck through a 
finger-actually it is done 
without harm. Solder the 
point of a safety pin to its 
catch, and next cut %" out 
at the center with wire cut
ters or a hacksaw. Slipped 
on a finger, the pin then ap
pears to stick through.-G.B. 
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GLASS BLO 
Difficult? Not a Bit! Even 
Novices 
Obiects 

Produce Decorative 
from Glass Tubing 

ANYONE with breath enough to blow 
r\ soap bubbles can also blow glass. This 
doesn't mean, of course, that the beginning 
glass blower will get perfect results at his 
first try, for the professional spends years 
winning the skill required to produce in
tricate glass articles. But with a little pa
tience you will gain the basic skills. 

Bubbles of glass are the basis of all hol
low glassware. In a glass factory they are 
blown with an iron tube about 5' long called 
a blowiron or blowpipe. Beginners do not 
need such equipment. They can use glass 
tubing both as blowpipe and raw material 
and from it form many useful and decora
tive objects for the home and laboratory. 

Only a few things are required-tubing 
made of soft soda-lime glass, a triangular 
file, a graphite or metal rod, smooth-jawed 
pliers, a small piece of asbestos, and a Bun
sen burner . A pa ir of metal tweezers about 

• . . . . .. ; ' .... - : . ..l .• 

Gloss tubing is easily cut to any length. Scratch 
it around with o triangular file and snap it off. 

Constant turning is important while a tube is in 
the flame. This assures even heat on all sides. 

J • 

G FOR THE 

9" long will come in handy, and a fishtail 
attachment on the burner will make it pos
sible to heat larger areas at one time, but 
these are not essential. If a Bunsen burner 
is unavailable, try a kitchen gas range. 

Because molten glass flows like ex
tremely heavy sirup, glass bubbles must be 
constantly rotated to keep them from sag
ging out of shape. Steady turning of a piece 
of tubing that is being heated also is neces
sary to insure even heating. 

A small flask is an easy project with 
which to begin. Select a piece of tubing 8 
or 10 mm. in diameter and cut off an 8" 
length by making a scratch with the file 
and snapping the tube. Next, concentrate 
the flame on a spot 3" from one end, and, 
when the glass is molten, pull the tube 
apart. Continue heating the pointed end 
of the larger piece until it has become a 
yellow-hot ball of glass. 

Now quickly withdraw the tube from the 
flame, hold it in a vertical position with the 
melted end down, and blow steadily into the 
top. (Remember to rotate it!) The lower 

If a small center area is melted , tubing is easily 
pulled aport. Further heating will seal the ends. 

f 
' 
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BEGINNER 

end will swell into a round. bulb. Reheat 
the bulb and blow it again. Repeat until 
the bubble is about two and one-half times 
the original diameter of the tube. Once 
again heat the bottom, this time just to a 
dull red, and press it firmly down on a piece 
of asbestos, forming a base for the flask. 
Now rotate the bulb in a low flame for a few 
seconds to anneal it. 

When the glass can be handled, cut off 
the excess stem with the file and slowly 
rotate the mouth in a low flame until it be
gins to soften. Then flare the neck by 
gently pressing a heated metal rod against 
the inside. Finally, anneal the entire flask. 

Such flasks are easily made from tubing 
as small as 3 mm. in diameter. In the 
smaller sizes, the bulb generally will have 
to be held with pliers while the mouth is 
flared with a pointed knife. Equipped with 
a ground-glass stopper, made as shown at 
the right, the larger flasks are fine perfume 
bottles. Or it is an easy matter to convert 
one into a working model of a wash bottle. 

For your first attempt at a wash bottle 

After the body of flask has been blown, heat the 
bottom and press on asbestos to form a flat base. 

' : ;. :. -- . . . 

These are all easy projects for the amateur glass 
blower. Albert C. Nuessle made the flasks at left, 
and W. Gilbert Spangler designed the objects above. 

begin with 10-mm. tubing and make a flask 
22 to 25 mm. in diameter and 40 mm. high. 
Select a cork of proper size and cut it off 
so that the thickness about equals the width. 
Then heat the shank of a file or a piece of 
wire and burn two holes in the cork. 

Now take some fine tubing 2% to 3 mm. 
in diameter, soften a small area, and gently 
draw it out to form a nozzle. Cut it off at 

r 
STEPS IN MAKING A STOPPER I" ,. 

- ....,.. g ( )) 
l ] 
I .. I 4 

, 

" . - t _3 

Begin with a glass rod a trifle too large to fit 
the flask. Narrow the center { I } by heating it and 
pulling the ends. Remove an end (2), melt the stub, 
and form a knob { 3} with smooth-jawed pliers. Cut 
off the bottom {4} , apply valve-grinding compound, 
and twist the stopper in the flask until it fits. 

Heated until soft, the mouth of a flask is flared 
by pressing it gently with a metal or carbon rod. 
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the narrowest point and polish the end in a 
low :flame for a few seconds. Next, heat a 
larger area of the tube about 20 mm. from 
the tip and, when the glass softens, slowly 
bend the short end down to a 50-deg. angle. 
Cut the long end about 50 mm. from the 
bend. The short tube for the bottle is bent 
to an angle of approximately 130 deg. and 
cut off about 15 mm. on each side of the 
bend. Fire-polish all cut ends. 

Two other interesting, but slightly more 

After forming a graceful neck on the 'swan, re
move any wrinkles from the glass by giving a 
puff into the tail, as shown at the left. An eye 
is attached by touching the molten end of a 
colored cocktail stirrer to a warmed side of 
the head and twisting the rest of the rod away. 

difficult, projects are a swan barometer and 
an avocet, a long-legged bird. Either would 
decorate a shelf of unusual glassware. 

Preliminary steps in blowing them are 
similar. If you have long tweezers, begin 
with a 10" piece of 10 mm. tubing, heating 
each end in succession and pulling it out 
with the tweezers to form handles. An easier 
procedure, however, is to heat a 36" piece 
of tubing about 15" from each end, pull it 
out by hand, and break off the waste end. 

Successive stages in forming soft glass tubing into a swan or an avocet are give!'! below. Begin each by 
heating and drawing out the ends, as in step 8 of the swan chart,· to facilitate handling. Seal one end so 
the body can be blown into shape. Colored cocktail stirrers are used for the beak and legs of the avocet. 
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Your tube will now look like step 8 in the 
swan chart on page 200. Seal one end so 
that the body can be blown. 

For the swan, next heat the main part 
of the tube about 1" from the point where 
it begins to taper. While the tube is heat
ing push it together by pressure on both 
ends. This will thicken the glass. When 
soft, remove the tube from the flame and 
form the body ( 0 ) by blowing into the open 
end. Now open the sealed end. 

Probably the most difficult operation is 
forming a graceful neck. Heat the area 
indicated in step 0 and quickly pull it out 
about 2", then back and upward (D ) . A puff 
into the opened end before the glass is cool 
will remove any wrinkles from the neck. 
After the head, pull out the beak (EJ~ leav
ing the excess attached for the time being 
for easier handling. Flatten the bottom. 

Eyes are formed from colored cocktail 
stirrers. Heat such a stirrer in the middle 
and pull it apart. Then melt one of the 
sharp ends and at the same time warm the 
side of the head. Touch the molten stirrer 
to the head and quickly pull it away with 
a twirling motion. The end will adhere. 
Polish it by holding briefly in the flame. 
After melting down and closing the tail, 
curl it up slightly with your iron rod . 

. 

Anneal the swan and snap off the beak. 
Colored water forced through the hole in 

the beak turns the swan into a barometer. 
When water rises into the neck it is an in
dication of approaching rain. 

You now are ready for the avocet. To 
make the elongated body, first blow two 
bulbs ( A ), then reheat both simultaneously, 
as well as the area between, and merge 
into one large bubble ( B ) . 

After opening the sealed end, heat the 
area indicated in step B and form the neck 
( C ) as you did for the swan. However, 
don't push it as far toward the rear. Re
member the quick puff into the tail to. re
move wrinkles from the neck. Then melt 
the head area and pull out the tubing until 
it comes to a point and breaks off. Heat the 
globule that remains and round out the 
head ( D J by blowing into the opened tail. 

Eyes, legs, and the bill are all formed 
from colored cocktail-stirring rods. For the 
bill, heat about 14" of the end of a rod and 
at the same time warm the front of the 
head. When the rod is molten, press it 
against the head while blowing into the tail. 
Now· heat the rod farther back and draw it 
out, producing the tapered bill ( E ) . Attach 
legs (F ) in th~ same way, fuse claws to the 
bottom, and cut off part of the tail. . 

• 

Marbles and Stirring Rods Yield Variety of Glass Novelties 
WITH a 10-cent bag of marbles and sev

eral cocktail-stirring rods it is possible to 
form a variety of glass novelties. When 
heated, the marbles and rods can be fused 
together and molded ·into any shape desired. 

Use an old pair of pliers to hold each 
marble in a low gas flame for about three 
minutes. If this step is omitted the marble 
is apt to crack when subjected later to the 
hotter flame of a Bunsen burner. 

To provide handles, fuse two stirring rods 
to opposite sides of the marble. This is ac
complished by heating the edge of the mar
ble in a Bunsen burner flame, simultaneous-

, ly melting the end of the rod, and pressing 
the two firmly together. When joining two 
glass objects in this way, keep them con
stantly hot or they may crack. 

Next heat the marble in the center. After 
it has become soft you will be able to push 
or pull it into any shape by means of the 
handles. Personal ingenuity must now take 
over to decide what your finished novelty 
will resemble. There are many possibilities 
--dogs, cats, rabbits, birds, fish, or what 
you will. Various parts can be formed from 
marbles of different colors and finally fused 
together. A scratch with a triangular file 
will . enable you to break a piece at any 
point.- W. GILBERT SPANGLER. 

• 
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Glass rods fused to the sides serve as handles for 
shaping the above marble into a novelty. Softened 
in a flame, the marble below takes form as a fish. 

• 
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TIN IS SO BRITTLE at 200 deg. c., only 32 deg. below 
its melting point, that tt turns to powder when pounded. 
You can demonstrate this, as at the left, by heating a 
flatiron hot enough so that a piece of tin foil melts when 
placed on its upturned face, then striking the metal oc
casionally with a hammer as it cools and solidifies. At 
one point, the tin will shatter into a powder when 
struck. Another interesting characteristic of tin is 
that it can be melted on paper without igniting the 
latter, as shown above. Smooth out a piece of foil on 
thin paper and hold a match under it, without touching 
the paper, until the metal liquiftes. The foil conducts . 
heat from the paper so rapidly that it does not bum. 

IRON DISAPPEARS quickly when placed in 
dilute sulphuric acid, but if dropped into 
the concentrated acid, as shown at the left 
above, virtually nothing happens. This is 
explained by the fact that the concentrated 
acid acts as an oxidizing agent, quickly 
coating the iron with an oxide that resists 
further reaction, while the diluted acid re
acts · vigorously, liberating hydrogen and 
forming iron sulphate in solution. Because 
of this property, the concentrated acid can 
be transported in steel tank cars, and cast 
iron or steel vessels are used in the final 
stages of its manufacture. 

202 

METALS EXPAND unequally. This may be 
shown by cutting a strip from a tin can 
(this is really tin-coated iron or steel) and 
riveting it face to face to a similar strip cut 
from copper, brass, zinc, or aluminum. When 
grasped with tongs and held in a candle 
flame as shown below, this compound strip 
gradually curls inward toward the side faced 
with the tin plate. Why? Because the ther
mal expansion of iron or steel is less than 
that of the other metals. The second metal, 
expanding more, forces the bar to bend. 

• 
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COPPER HARDENS when it is hammered. 
It might seem that this soft metal would 
become softer still if subjected to pressure, 
but such is not the case as this simple ex
periment will show. First, anneal a piece 
of stout copper wire by heating to redness 
and letting it cool slowly. If you now grasp 
the ends and pull them together, the wire 
will bend sharply in the middle. There is 

• 

MAGNETI~ LIQUID. Everyone is familiar 
with the way magnets attract iron, steel, 
and, to a lesser degree, nickel and a few 
other metals. But few realize that certain 
liquids also react the same way. You can 
easily prove that they do by using a strong 
solution of iron chloride. Ordinarily crystal
line, this chemical has a tendency to deli
quesce- melt away in water drawn from 
the air. Allow a small crystal to remain 
in the open until this happens. Then tie a 
tiny loop on the end of a piece of thread and 
use it to pick up the drop of concentrated 
iron chloride solution. If you now hold one 
of the poles of a strong bar or horseshoe 
magnet close to this drop as it dangles at 
the end of the thread, you will find that a 
prompt and definite attraction occurs. 

OCTOBER, 1945 

an entirely different result, however, if the 
wire is straightened and several inches of 
the center hammered on a flatiron or an an
vil. ·This time the wire doesn't bend in the 
middle but at the two ends of the ham
mered portion. This part has now become 
too hard and stiff to bend with ease. When 
copper must be hardened commercially it 
is subjected both to hammering and rolling. 

PARADOXICAL TOP. Made by thrusting a 
pointed stick or pencil through a hole in the 
center of a tin can cover, the top at the left 
doesn't always react in the way you might 
expect when a magnet is placed near it. 
Actually tin-plated iron or steel rather than 
tin, the cover is attracted by the magnet 
while at rest. But set it to spinning- and 
it is sharply repelled. This repulsion is 
caused by a countermagnetic force pro
duced by eddy currents set up in the top. 

Ferric Chlor "" 
(. p 

••• 11 " ' 
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HERE is chemistry in rhyme-a description of ten 

ordinary substances by their more or less common 
names. Their chemical names are given in the oppo
site column, but not in the right order. Can you place 
the correct number beside each chemical name? 

1. What is the chemical name for rust? --.1.M111.aa.gnesium. 
2. And how would you designate marble dust? --Sodium chloride. 
3. What once was used for tlashlight powder? --.Ferric oxide. 

--Calcium carbonate. 4. And what is the salt for seasoning chowder? 
5. What is potash to the chemist true? - - Iron sulphide.' 
6. And what is known as Prussian blue? --Calcium oxide. 
7. What are diamonds, precious jewels? -~. Silicon carbide. . 
8. And what ore is known as the gold of fools? --Potassium carbonate. 
9. Qui.cklime is known by what other name? - - Ferric ferrocyanide. 

10. Now find carborundum . . So end this game! 
. . . ·¥ 

--Carbon. 

. . . 

If your score is nine or ten, 
You rank among the wisest m~; 
And if you rate a seven or eight, 
You're pretty good-in fact you're great. · 
Should five or six be your best guess, 
Be glad you made not even less! 

ANSWERS 
·apJq.reo uooms '01 
·apJXO u:iUJOI'8~ '6 

'<lPJttdtnS UO.II '8 
·.: · ·u oq .I'8;) · L 

· ·apJU'8~09J.l~J OJ.Ua.d '9 

'9l'8UOq.I'80 WnJSS~Od '9 
·apJ.IOlqO WUJpoS 't 

'UtnJS3U.S'8N ·g 
'<ll'BUOq.t'BO WUJ01'80 ·~ 

·apJXO QJ.I.I9.!1 '1 . '. 

ONE·HOLE 
STOPPER 

TUBE BENT 
Af:TER 
STOPPER 
IS ADDED 

• Home-Lab Distilling Flask 
IF YOU have no long-neck Kjelda.hl tlask 

for distillation purposes, you can improvise 
one from an ordinary short-neck tlask, a 
thistle tube, some one-hole rubber stoppers, 
and a length of 5 or 6-mm. glass tubing. 
Insert the tubing in a rubber stopper that 
closes the thistle tube, bend it to the shape 
shown at left, and set the tube in the flask 
as indicated.-DoNALD R. RANSDELL. · 

• 

Fluorescent-Tube Condenser. 
SATISFACTORY condensers can1 be made 

from bumed-out tluorescent-light tubes. Cut 
the ends off and smooth them in a Bunsen 
tlame, and then stopper both ends with two
hole cork or rubber stoppers in which glass 
tubing is inserted as shown at right. The 
coolant is flowed through one of the short 
tubes and out of the other, while the gas 
or vapor being condensed is .ftowed slowly 
through the long tube into a collecting 
receptacle.-MORRIS LIGHTFOOT, JR. 
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Fortunes tn Air-Mail Stamps • 
(Oontinued from page 131) 

When the company finally folded up, pilot 
Morgan brought a few unused stamps to 
New York and sold them to the late John 
N. Luff, of the Scott Stamp & Coin Com
pany. The stamps were quite unknown, and 
the Scott people had a lot of trouble dispos
ing of them at $400 each. Later, only two 
were left in existence, and if you can buy 
one of them today for less than $15,000 you 
will be lucky. This is the third item illus
trated on page 129. It is a regular 10-cen
tavo dark-blue stamp overprinted in black. 

The three most valuable "inverts" are also 
shown on page 129. At the top is the 24-
cent United States 1918 issue. Directly 
under it is the 10-centavo vermilion-and
black Bolivian stamp of 1924. Perkins, 
Bacon & Co., Ltd., of London, printed 225,-
000 such stamps, in sheets of 50. One of 
these sheets was printed with the center 
design inverted. A regular stamp is worth 
a dime; the "invert" is worth $2,000. 

Last year another instance of inverted 
center design was discovered, in the same 
1924 Bolivian issue. This is the fourth 
stamp on the page. This stamp, two bo
livianos in denomination, of which only 20,-
000 were printed, is black-brown with a 
black insert. A sin.gle sheet of inverted in
serts passed unnoticed for 20 years, and 
only a few examples have been found. Its 
present value is $3,000, which may be $1,000 
too much-or $5,000 too little. It will de
pend on how many of these stamps are still 
in existence after the collectors and dealers 
check through their stocks. 

The stamp centered at the end of the same 
page was issued in Mexico in 1928. The 
printer was short of inks, and printed a big 
batch of the 25-cent stamps in brown-car
mine and brown (these are worth twenty 
cents), another batch almost as large in 
dark green and gray-brown (these are 
worth a quarter), and a small number in 
brown-carmine and slate green. The brown
carmine and slate-green stamp is worth 
$2,800 today; it may easily be worth more. · 

Last on the page of rarities is the "Red 
Honduras," overprinted under the same cir
cumstances and at the same time as the 
famous "Black Honduras." This is the five
centavo regular blue stamp, overprinted in 
red. Only seven such stamps were issued 
with red overprint, and each of them is 
worth $10,000. 

Newfoundland has given us three valuable 
stamps, one of which is shown sixth on the 
page. In 1933, 8,000 75-cent bister (dark 
brown) stamps were overprinted for Balbo's 
flight. These are now priced at $27.50 each. 
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A single sheet of eight 10-cent yellow stamps 
-almost the same color - was similarly 
overprinted, and each stamp is now worth 
$6,000. 

Another Newfoundland stamp, of great 
historical value, is the fifth item in the lay
out. This is the famous "Hawker," of 
which 200 copies were overprinted for the 
first transatlantic air post. This was on the 
attempted flight from Newfoundland to 
England by H. G. Hawker and K. M. Grieve, 
who took off from NewfoUndland on May 
18, 1919, but were forced down at sea 1,100 
miles out. The flyers and mail were rescued 
and taken to Scotland. Only 200 copies of 
the three-cent red-brown Newfoundland 
stamp were overprinted by Postmaster J. A. 
Robinson; 95 stamps were used for postage, 
18 defective stamps were destroyed, one was 
given to King George V, one to the Gover
nor of Newfoundland, one to the Aviation 
Club, six to the aviators, two to the Castle 
Museum; and 76 were kept by collectors. 
The few unused stamps still in existence 
are worth $2,250 each. 

At the lower left-hand corner of the same 
page is shown one of the most frequently 
faked stamps: China's Sinkiang 15-cent 
deep blue, overprinted in red. Used stamps 
of this denomination are fairly common, and 
seldom fetch more than $100 each. The 
genuine unused stamps are extremely rare; 
they fetch $2,750 apiece. 

The seventh stamp of the lot is the famous 
Newfoundland De Pinedo stamp of 1927. It 
was issued on May 21 of that year for the 
attempted flight of Commander Francesco 
De Pinedo, who was forced down at sea in 
his seaplane Santa Maria 11, found, and 
towed to the Azores. He finally completed 
his flight to Rome on June 1, 1927. Only 
300 stamps were overprinted, and most of 
them were used on letters. Three years after 
his flight, unused stamps of this issue could 
still be bought for around $100 apiece; a 
fair price today is $3,750. 

Indeed, there m·e fortunes in air-mail 
stamps! 

NOTICE TO SUBSCRIBERS 

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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-COST FRAMING 
ITH PASSE PARTOUT 

PASSE P ARTOUT is an effec
tive and economical way of 

framing photographs, prints, and 
pictures from magazines. Its cost 
is so low that it allows taking ad
vantage of the low-price sale of 
fine prints offered at many of the 
country's museums, something 
that may be just what's needed 
for filling a bare wall spot or com
pleting a modern room. 

The passe-partout tape used is 
gummed on one side for quick ap
plication. It is heavy enough to 
hold a large glass, picture, and 
backing. A variety of colors is 
available at stationery and art
supply stores. 

This is what you use: glass, cardboard, passe partout, paste 
or glue, cord, possibly a stapler, and the picture and mat. 

Have the glass, the picture to 
be framed or its mat, and the 
cardboard backing all .exactly the 
same size so the passe partout can 

1 Obtain glass of the exact size of the picture 
mat and cut a backing of cardboard to fit it. 

All must be the same size for a satisfactory job. 

5 Cut strips of passe partout 'h" longer than 
the length and width of the glass, moisten 

the gummed side, and apply one strip at a time. 
. :zs·· .. · .. - _,_ 

0 •• -~·" ... .. 
,,J:.. ," . -;. • . .u: l! ., • 

• •1:' ''! ·~·.: • '1!,o.l •• I • ' 
•.. ' 4. - ~~~:: .. ··~ ·: ; . 

• .' • . !' .;,t· .. .. . . ..... ,c. 
·. ,'/' ,. 

,.. . . .. 

. . . . 
: ~.:4' • t~o• •. ' ,.; . f 

":· •• r,....,. . :.,.., ... . . .. -

•• 

2 Before going further, attach cord to the back 
for hanging the picture. Here it is done with 

three staples at each end. Knots prevent slipping. 

6 Press half the width of the tape to the glass 
and turn the other under. The 1/4" overlap at 

each end allows for folding to make neat corners . 

• 
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• make good contact and will 
bold firmly. Most museum 
prints and the like come with 
a border, but photographs 
and some other prints may 
require mounting on a mat 
for an effective showing. 
Paste or glue the picture to 
the mat only along a line at 
the top to prevent puckering. 

I!"''P ... qj ~}$ ... ' _ ••• ..,., -~--.......-.. - I--

Attach a cord to the card
board backing before starting 
to frame the picture. This 
may be done with a stapling 
tool, using three staples for 
each end of the cord, or by 
threading the cord through 
boles and knotting. 

• 

• 

Sandwich the picture be
tween the glass and backing. 
Cut strips of passe partout lh" 
or so longer than the length 
and width to allow for fold
ing over at the ends, moisten 
the back, and stick the strips 
one at a time first to the 
glass and then, folded under, 
to the cardboard backing. 
-TOM MCCAHILL. Passe-partout mountings will combine with many decorative schemes • 

3 If the picture has no border, provide one by 
mounting it on a mat of heavy white paper. 

Paste it only at the top so it will not wrinkle. 

7 As each length of tape is turned under, press 
it firmly to the backing to make it secure. 

At right, three museum prints framed on the wall. 

• 

4 You are then ready to sandwich the picture 
between the glass and backing. Be sure the 

backing is arranged so the cord is near the top. 

. 
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Saving Flyers in the Arctic (Continued b ·om page 12'1) 

I flew a search mission in Newfoundland 
based on such a tip turned in by a .. Newfie," 
as the Yanks call a native. The lost ship 
had last been reported over the field three 
weeks previously in zero-zero weather and 
had then just disappeared completely. The 
ASR crew of the field was still looking for 
it in spite of heavy snows that had fallen 
in the meantime. First we flew a grid pat
tern over the area where the "Newfie" re
ported that he had found what he bel~eved 
to be pieces of a plane; then we really went 
down on the deck and took a closer look for 
anything that might indicate the crash. 
Two days later, the plane was found deep 
under the snow. 

Finding a crashed plane is one of the 
toughest jobs in the world, particularly in 
the northern wilds. Rarely does the ship 
finally come to a stop still resembling an 
aircraft. In summer, it most often looks 
like bits of metal sawdust sprinkled on a 
green carpet; on the deep winter snows.] 
it is a dark smear speckled with bits of 
tin foil. 'Frequent heavy snows make the 
search doubly hard, and years may pass 
before the wreck ts located if it is in a par
ticularly isolated area. 

Once the wreck 1s spotted from the air, 
the . searching plane radios directions to the 
ground parties proceeding from the nearest 
base by dog sled. snow tractor, old reliable 
Army mule, Weasel, or "shank's mare." 
Sometimes the rescuers are able to drop 
mechanized equipment for the salvage or 
repair and take-off of flyable planes and 
thus make a double rescue of personnel 
and plane. 

Take, for example, the case of veteran 
ATC pilot L . .J. ("Chuck") O'Conner. In 
February 1943, he was flying a Consolidated 
C-87 (a transport version of the Liberator 
bomber) when he was forced down on the 
ice of an un.known and nameless lake in 
northern Canada. The plane was undam
aged but unable to get off again. The tem
perature was down to 70 below zero. Radio 
contact was made the following day, but, 
owing to the severe cold, the octant used 
to establish the location was two and a 
half degrees off, with the result that the 
plane was not found for a week. 

Once located, the crew were furnished 
with everything imaginable to make for 
arctic comfort- well, all right then, exist
ence. O'Conner and his crew served as a 
sort of involuntary testing . laboratory for 
all sorts of arctic equipment under develop
ment. For 32 days they lived at the scene 
of the landing while ways and means vvere 
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tried out to prepare a runway for the plane 
so that it might be flown out. 

A snowplow on a Ford tractor was 
dropped to them, along with other items of 
runway-building equipment, but the snow 
was too deep for them to move. Holes were 
chopped in the ice, and the lake water was 
pumped up and sprayed on the snow to form 
a frozen runway. This did not work. The 
water soaked into the snow and refused 
to freeze at all, merely making the snow 
mushy and even harder to handle. Event
ually, however, runways were cleared, and 
the plane was flown out. The scene of this 
rescue is no longer nameless, for the Cana
dians have since dubbed it Lac O'Conner. 

Much of the rescue work is possible 
through the use of sled dogs and their 
equipment. Nearly all of the 100 downed 
flyers brought out of the wastes since the 
inception of the ASR units in 1943 have ' 
owed their rescue in part to the use of 
dogs, many of them born in the service. 

The dogs chosen for the work are picked 
for their strength, speed, endurance, and 
good nature. Many are trained at the War 
Dog Reception Center in Montana, while 
others have been trained at Presque Isle, 
Me., where nearly 100 dogs ·and their at
tending personnel are stationed. 

In all, about 29 dog teams are spread over 
the U.S. Army bases in the North. Besides 
the huskies used with sleds, Saint Bernards 
are used as individual pack dogs or to pull 
pulkas, which are like snow shovels with
out handles. These small plywood, boatlike 
affairs can carry either several hundred 
pounds of cargo or an injured person 
through the underbrush. 

Working in close co-operation with the 
Arctic Search and Rescue Squadron are 
the crash boats of the Coast Guard and 
other service units, while inland, the RCAF, 
the Forest Services, and the State Police 
and ski patrols co-ordinate their facilities 
with those of the service. Natives, hunters, 
traders, and trappers also pitch in to help 
the rescue gang bring 'em back alive to 
fly again. 

The splendid record of the Arctic Search 
and Rescue Squadron will serve not only 
as a tribute to American courage and in
genuity but as a foundation for all similar 
organizations for the greater safety and 
peace of mind of the millions of air travelers 
of the future across the arctic routes. Such 
travelers will remember with pride and 
gratitude the· valiant and vigilant crews 
of the Arctic Search and Rescue Squadron 
of the Air Transport Command of the AAF. 
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So you'll 
be safer 

Radar, for all its wonders, is 
only one of the fields in which 
General Electric science has 

worked for your protection. Among 
many other G-E achievements are 
better street lighting, which reduced 
night traffic accidents in one city 93 
per cent in ten months ... powerful 
x-ray units used by manufacturers to 
detect dangerous :flaws in metal ... a 
way to help prevent disastrous fires on 
farms by means of a new hay-drying 
system. 

Working on developments such as 
these, G- E engineers and research 
scientists are helping to make life 
safer for everybody. General Electric 
Company, Schenectady, N.Y. 

" 

2-lnch doll saves lives. Central character of an 
ingenious apparatus to test street lighting is a 
tiny doll that represents the average pedestrian 
as seen at a distance. The complicated device 
measures visibility and glare. It was devised 
by General Electric engineers to help make 
streets and highways safer for night driving. 

' 
' . 
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' 
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Radar prevents collision. This actual photograph taken on 
the bridge of the "American Mariner," U.S. Maritime Service 
Training Ship, shows General Electric's new peacetime Radar 
Electronic Navigator helping plot a safe course. The officer 
is looking at the G-E Navigator 's r ad ar screen which shows 
him t he position of the ship and the objects around i t . On 
ship s or planes, in fog or darkness, radar will warn pilots of 
unseen hazards. 

' • 

Bug-eyed auto was the car used in development of G-E Sealed. 
Beam headlights adopted by the automobile industry. The 
Sealed Beam headlamps give more and safer light. Tests show 
that the average G-E Sealed Beam lamp gives 99 per cent as 
much light near the end of its life as it did when brand new. 
About 45 lamps of Sealed Beam type have been developed by 
General Electric for the Army and Navy. 

The best investment in the world is in your country's future• 

KEEP ALL THI BONDS YOU BUY 

GENERAL ELECTRIC 
OCTOBER, 1945 209 
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RECONVERSION means busy days for diemakers. 
•.. And a good diemaker must have the ability 
to select The right file for the job. 

Because dies are infinite in their variety, their 
making calls for a wide range of file types, cuts 
and sizes. Nicholson's manufacture of files for 
this specialized field covers years and years. 

Many Nicholson regular purpose files in the 
American pattern are suitable for finishing dies 
with the more liberal specifications. For close 
tolerances and intricate designs, the slenderer, 
more pointed and finer cut regular types of 
Nicholson X.F. Swiss Pattern Files are recom
mended ; and for small dies or extra-fine detail, 
Die Sinkers Files, Die Sinkers Riffiers and 
Round Handle Needle Files comprise a wide 
assortment of special shapes and sizes in the 
famous Nicholson X.F. Swiss Pattern line. 

BOOK 11FILE FILOSOPHY11 FREE 
to diemakers and master mechanics. 

P.S. -The file used on the iob illustrated above (finish
ing the female of a punch die not restricted to extra
close tolerance) is a Nicholson Round in Smooth cut. 

NICHOLSON FILE CO., 19 Acorn St., PROVIDENCE 1, R. I. 
r I n ('rm rulo . Port H ope, Ont.) 
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What's Behind Atomic Power? 
(Continued from page 13) 

prying eyes, a ball-shaped mass of graphite 
blocks rose, toward the end of 1942. Sup
ported by wooden framework, the sphere 
contained six tons of precious uranium met
al. The blocks were embedded in a "lattice" 
pattern, occupying points corresponding to 
the corners of a cube, which had proved 
more favorable than mixing uranium with 
carbon at random. 

Safety precautions surrounded this ven
ture into -the unknown. Through slots 
piercing the strange reaction chamber, 
strips of cadmium or of boron steel, both 
absorbers of neutrons, could be inserted by 
hand or by remote electric-motor control to 
check the hoped-for reaction. They were 
kept in place during construction of the pile, 
for which its designers had figured out a 
minimum or "critical" size at which it 
should begin to work. As the pile took shape, 
one of these control strips was removed 
from tinie to time so that radiation meters 
could show whether the pile was in action. 

On December 2, 1942, with the sphGre 
only three fourths completed, the telltale 
meters signaled a history-making message. 
The first self-sustaining chain reaction ever 
initiated by human beings was operating. 
That day, the exultant experimenters held 
down the energy output of the pile to half 
a watt, since they still had to learn how far 
they could safely unleash this new force. 
Later they ran the pile up to 200 watts, the 
limit at which its penetrating radiations 
would not endanger persons in the univer
sity's building and- on the sidewalks. 

At the end of 1942, the total quantity 
of pure plutonium salts in the country 
~mounted to about 500 micrograms-less 
than enough to make the head of a pin! But 
workers in the young scienc~ of microchem
istry consider as little as a single micro
gram enough for weighing experiments, 
titrations, and solubility .tests. They took 
plutonium in hand and reported its chemical 
properties as completely and accurately as 
if they had worked ·on pounds of it. This 
information would prove invaluable, for in
stance, in separating plutonium from other 
ingredients and products of the chain re
action in the pile. 

On paper, again, everything looked rosy, 
but there was a catch. At an estimate so 
rough as to give away no valuable secrets, 
it would take the experimental pile at the 
University of Chicago no less than 70,000 
years to produce enough plutonium for a 
single bomb. In contrast to the 200-watt 
capacity of the Chicago pile, a plant or 

(Continued on page 21-'f) 
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\\ O'h b'"ot'h.er, does he 'n'eea. '' 
ne~ piston rings ! 

.. ' / 

J . 
• 

{ 

" e It's too had' 'when a car takes fo . . 
.smo~ing, fo r it brings on other bad . . 

habits ' Th!!¥ engine becomes weak 
,,.,_-·_ d droopy ... wastes oil and gas. 

Commonest cause of engine smok
ing is worn -out piston rings. But 
the cure i s simple, if you install 
HASTINGS piston rings promptly. 
They stop oil-pumping, check 
cylinder wear, restol·e performance. 
See your motor specialist. 

HASTINGS MFG. CO., HASTINGS, MICH. 
Hastings Mfg . of Canada l td., Toronto 

HASTINGS STEEL - VENT 

PISTON RINGS 
T 0 uGH 0" Oft..PUNPIHC G E.NTL£ ON C(U80£R lf4ti.S 
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Great Production 11Race11 Creates New 
Opportunities for Skilled Craftsmen 

• 

•The Jaymac Co., moved ro All over the nation, shops like the one above will swing into 
Jackson, Mich. in 1937, 
and set up its shop in the small parts production. And thousands more will be needed 
back room of a reta il store. 
From 3 employees the pay- in 1946 by big industry to keep assembly lines running smoothly. 
roll grew to 19, turning 
out thousands of parts for It is a great opportunity for men with mechanical skill and a 
aircraft and radio equip-
ment. The shop is nearly sincere ambition tO get ahead. 
100% .Atlas-equipped. 

1,111\\l. "'~~~ \ 
s\;lt~\ 

"'~··"' ~ \ 
\~ 

•• 

\.~· • ... !.~". ~,., 
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You'll find a sound foundation for such a shop in Atlas tools • 
. 

Atlas lathes, drill presses, milling machines, and shapers- pre-

cision-made for precision work- will help you get started with 
a minimum investment, and give you the lowest possible oper· 

ing cos~s. Check into the possibilities in your community. Send 

for the latest Atlas catalog today for complete 

tool specifications, accessories, and prices. 

ATLAS PRESS COMPANY 
1055 NORTH PITCHER ST., KALAMAZOO 13D, MICHIGAN 
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In this Wright Aeronautical flying laboratory, 
experimental models of W right Cyclone aircraft 
engines are put through the grueling grind of 
flight test. From this continuous research are 
produced more powerful and more effici ent 
Cyclones for the commercia~ and military planes 
of tomorrow. 

AIRCRAFT ENGINES 
DIVISION Of 

CURTISS.,VRIGHT 
FI RST I N FL IGHT 

OCTOBER) 1945 
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High lights on a Hig~ Test 

1. Oxygen supply for crew. 

2. Photo Panel Observer. Movie 
camera takes continuous reading 
of 35 instruments; equals thou
sands of observer's notes. 

3. Flood lights for p icture taking. 

4. Instrument pane l; in struments 
can be rigged into many combi
nations for every type of test. 

S. Flight observer and cathode ray 
detonation I knock) detector. 

6. Flight observer at engine oper
ating temperature recorder. 
Automatically records tempera
tures 3 0 times a minute. 

7. Radio-equipment bay (cutaway 
to show cabin interior). 

8. Volume meter measures fuel con• 
sumed during flight test. 

9. Pilot and co-pilot observer. 

10. Wright Cyclone with cowling 
cutaway to show installation. 

Send for "ENGINOL'OGY"- 2 S ~ 
Learn more about a viacion · s source of 
power. Enginology explains super-charg
ing, combustion and engi ne r.rinciples 
in non-technical rerms ; descnbes cheir 
relation co planes and propellers. ] usc 
send 25 cents in U. S. coin ro : 

Wright Aeronautical Corpora.tion 
Dept. P.S., Pate rson 3, N. J . 
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I SEE HE 

SMOKES 

You'll see when you smoke I. C. 
You too wilJ be a wise bird .. . you too will be flying 
hzgh ... when you smoke I.C. ! How it makes the ladies 
linger! There's a real reason for that remarkable Irish 
Castle "aroma-appeal." In fact, there are 8 reasons! 
Master-blender Willoughby Taylor eyed all the far
flung regions of the world and selected 8 top tobaccos 
to be blended into Irish Castle Smoking Mixture. 
Turkish for mellowness ... tangy Virginias for fra
grance ... Latakia for zest, and Perique for spice ... 
sound White Burleys for body and satisfaction. You'll 
see when you smoke I.C.! 

r------------------------------------~1 i GET ACQUAINTED SPECIAL i 
: for a limited time (and only if your dealer Is out of : 
I stock! we'll send you a half-pound humidor of Irish 1 

: Castle Pioe Mixture for only Sl . TO. Mail coupon with : 
: cash or check to Penn T obocco Co.. Dept. PO ~ 
I Wilkes Barre, Po. I 
I I 
I I 
'1 Nome I 
I I 
I I 
' Addres r 
L------------------------------------~ 

214 

• ' 
1 . 

What's Behind Atomic Power? 
(Continu,ed [mm page 210) 

plants tetaling an output of 500,000 to 150,-
000,000 kilowatts would be needed to turn 
out a couple of pounds of plutonium daily. 

In one of the most sensational gambles 
of all time, the high policy makers at Wash
ington- meaning the President of the United 
States and his top military advisers-de
cided the moment had come to push in 
stacks of big blue chips. Mass-production 
plants costing fortu~es apiece, would rise at 
once to produce our new atomic explosives. 
Not a moment could be spared on pilot 
plants of intermediate capacity. We would 
go in one breath-taking leap from a mere 
pinhead of production to making atomic 
bombs. 

Mutual agreement between Prime Minis
ter Churchill and the late President Roose
velt Jed to the selection of America, far 
from danger of bombing, to put theory into 
practice. To make U -235, more calutrons 
than the University of California ever 
dreamed of were assembled in a great fac
tory of the Clinton Engineer Works. To 
speed matters, each calutron had been made 
to do the work of several by equipping it to 
produce a series of multiple beams instead 
of a single one. Now, too, early exploration 
of every conceivable way to make U-235 
proved its worth. A "thermal diffusion" 
process had been bettered only slightly by 
the electromagnetic process using calutrons. 
Now the best parts of each were combined, 
and a thermal-diffusion plant fed enriched 
U-235 to the Clinton calutrons, with a cor
responding gain in total output. This ef
ficiency has been constantly improved since 
the Clinton plant went into large-scale pro
duction of U -235 during the winter of 
1944-1945. 

(Continued on page 218) 

Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlePOint 
elecuodes fw: easy Starting. One piece coosuuaioo. 

CHAMPION 
SPARK PLUG COMPANY • TOLEDO 1. OHIO 
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THAT BELONG TOGETHER 
• 

. . • ~! • .. 

" Airacobra, Aven , Corsair, Hell-
cat, Lightning, stang, Thunder-
bolt, Black Wi , Wildcat"- these 
and other equally escriptive fighting 
names we.re the ge of the vaunted 
Luftwaffe hav a'l lsUZScleared Jap
infested skies There' s one more 
name commo to all of them that just 
naturally bel gs with such a world 's 
champion od that is CHAM
PION Spar Plugs. 

The Cham on Spark Plugs you buy 
for your r are blood brothers to 
these airrA·<> t Champions. Naturally 
they ins an extra measure of per
forma e, econom y and depe nd
ability • every engtne. 

CHAM ION SPARK PLUG COMPANY 
TOLEDO 1, OHIO 

.. 

~· .. 

:$1.:': •. ./iii 
' ' 
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The RCA Radio Altimete1' assu1'es that the last mountains have been passed befo1'e letting down to the airporl in the valley below. 

Me11suring "erery bump on tlle/11nds~tlpe• 

· -111 ZD,DDD Feet! 
A radio altimeter-indicating exact 
height above land or sea-is another 
RCA contribution to aviation. 

Old-style altimeters gave only the 
approximate height above sea level 
-did not warn of unexpected "off
course" mountains. 

To perfect a better altimeter was 
one of science's most baffling prob
lems. So RCA developed an instru
ment so accurate it "measures every 
bump on the landscape" from the 
highest possible altitudes ... so sen
sitive it can measure the height of a 
house at 500 feet ... and "see" 

·through the heaviest fog or snow. 

All the radio altimeters used in 
Army,Navy and British aircraft were 
designed and first produced by RCA. 
This same pioneering research goes 
into every RCA product. So when 
you buy an RCA Victor radio, 
Victrola, television receiver, even a 
radio tube replacement, you enjoy a 
unique pride of ownership. For you 
know it is one of the finest instru
ments of its kind that science has yet 
achieved. 

Radio Corporation of America, 
Radio City, New York 20. Listen to 
The RCA Show, Sundays, 4:30P.M., 
E.T., over the NBC Network. 

The RCA rad.io altimeter is a 
major contribution to the safety 
of commercial flying. The sec
tion at the left sends the radio 
waves to earth and back again 
while the "box" at the right
timing these waves to the mil
lionth of a second- tells the 
navigator the plane's exact 
h eight in feet. 

RADIO· CORPORATION .o, .AMERICA 
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When pa:pered wa.Jls begin to pee] 
From a.ge or frolll the b.ea.t, 

A strip or two o£ 'ICx.cel Ta.pe 
w.m keep thellllook,ing Ilea.t, 

(Texcel won't creep loose-the "sticlcurn's" hone/eel on!) 

So ma.v.y things a.bout .t1. hozzse 
This TeXcel 'Dl.pe ca.n do-

Fro12l Wr.!l.ppin.g up (;o fa.stening down. 
· In pl.!l.ce of stri11g or giue. 

(1 excel holcls one/ holcls -the "stklcurn•s" 6onclec/ on I) 

a1 :n.ote right lloW 
o J):J}J.k.e .!1. men~ ta.peS a.t wa.r, 
1'ho~gh cellop'feXcel fa.re -will be~-~-. ·-. 

'!ha.t lnl:l'J."oV'e ~ yoriJJ. B.Sk fo.-. . tAL TAPE CORPoRATION 

'1'he first; br. lNDUSTF A SubsidiAry of 

CELLOPHANE 
REC. U. ~ I 1r s PAt. OFF. H 

lrAPE- SlriCKS 

OCTOBER, 191,5 

A lrOUCH 

• 

Jobnson & Jobnson 
New Brunswick, N.J. 
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CLEAN ENGINES 

• 

LAST LONGER 

TO ClEAN OUT 
THE ENGINE 

Smooth running, long lasting power requires 
a clean engine-an engine free of sludge, gum 
and acid which accumulate in the lubricating 
system and cause the motor to become slug
gish and unresponsive. These petroleum resi
dues are a major factor in destroying engines. 

lOOSITE and 51100, swift-working solvents 
of petroleum residues act quickly and safely 
to eliminate sludge, gum and acid. LOOSITE 
cleans out the engine-then SILOO added to 
fresh crankcase oil keeps it clean. A simple, 
harmless, economical method of obtaining 
maximum performance and longer life from 
your car. 

Ask your garage, service station or auto dealer 
for the LOOSITE and SILOO treatment-then notice 
the way your engine responds. Your ca.r will run 
better and last longer. 

If you heat with oil - write for Information on 
SILOO FUEL OIL TANK SOLVENT. 

PETROLEUM SOLVENTS 
331 Madison Avenue, New 
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What's Behind Atomic Power? 
( Continued f r om page 214) 

Simultaneously, the experimental pile for 
producing plutonium at the University of 
Chicago had given rise to giant counter
parts at the Hanford Engineer Works on . 
the Columbia River in the State of Wash
ington. Conveniently close at hand, the 
river provided the huge volume of pure, cold 
water required to cool the immense graph-

.ite-uranium piles. 
Permanent carbon piles, which do not have 

to be dismantled after use, have been found 
best for mass production. Pure uranium 
rods, · instead of lumps, pass through cylin
drical channels in the pile. This facilitates 
inserting and removing them by remote 
control, for no one can approach the dan
gerous radiation from the piles. The raw 
material, uranium, is .not dangerously radio
active. Neither is plutonium, unless it gets 
into the body, where its rays and chemically 
poisonous character make it one of the most 
deadly substances known. But the real 
trouble comes from some 30 other elements, 
including radioactive xenon and radioactive 
iodine, released when the uranium atom is 
split. Therefore, workers are shielded from 
each pile by thick walls of concrete or other 
protective means, while special precautions 
assure that neither waste water nor stack 
gases will contaminate the river or air. 

Plutonium-bearing slugs of uranium, on 
their way to the separation plant, still show 
intense radioactivity. So they are passed 
through a ucanyon," heavily walled with 

(Continued on page 222) 

• last longer • give dean, uniform heat 
perfect flame control 

• patented INNER-FLOW construction feeds 
oil evenly, prevents shrinking, stretching 

• easy to install, adjust and remove 

PERFECTION STOVE COMPANY 
CLEVELAND 4, OHIO 

POPULAR SCIENCE 

Copyngllted matenal 



~' ~-: 

__ ... 

1 I 
'....., , 

- .' 

• WITH 
• 

• 

I. We're going to have 
Perfedion Oil-Burning Heaters 
to keep the whole house warm 
and livable in winter. Warm 
without work or dirt. Think of 
it! Dial control will give a , 
degree of heat we want-mucu 
or little! Heat·directing shut
ters send warmth where we 
want it. Blower and humidifier 
extend heat range and increase 
home comfort! 

2. We're going to have 
a Perfedion Oil Range-
and that means a hrillO'ht, cheerful, 
convenient kitchen! r cook better 
meals because each of the "High 
Power" burners will give me instantly 
the degree of heat I need for best 
results. The "Live Heat" oven will im
prove my baking. We're going to get 
Perfection's odorless, sootless, effort
less cooking heat! And through 
Perfection-time for better living! 

3. We're going to have 
Hot Water-
all we want of it conveniently 
on tap all the time-thanks to 
the modern Perfection Oil
Burning \\-ater Heater. No 
more hazardous heating in 
kettl es and hauling for us 
-not with Perfection! · 

Onl11 li11titcd models m:ailable 
at i JI"CSCitt, 

The Mark 
of Quality 

Qit RANGES • HEATERS. • HOT WATER HEATERS 
7785-B Platt Avenue • Cleveland 4, Ohio 

BUY WAR BONDS · 
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Fine ·for boys .••• and fine for Motors, too! 
..... 

. 

-Ill~ 0Uf"01J bOtl~ is a grand thing for boys. It makes them water· 
wise and ufish-wise", dear-thinking and resourceful in emergencies. It nurtures 
all the priceless qualities that make for manliness and good sportsmanship. 

Getting out on boats is also a great thing for outboards. In fact, it mean~ 
just about ez·erything in developing and perfecting truly fine outboard 
motors. And ~is is the overshadowing advan· ·~. ge Evinrude offers. 36 years 
of getting out on boats ••• 36 years of studying, testing, proving and im
proving countless models on thousands of boats of every type ••• from 
humble fishing skiffs to spectacular assault craft. Matured, perfected, com
pletely satisfying performance is something you can bank on ••• when you 
choose a postwar Evinrude! EVINRUDE MOTORS, Milwaukee, Wisconsin. 

---------------------------------....... 
BUY MORE WAR BONDS ••• AND HOLD THEMI 
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WHEN ITS 
ANEXIDE 
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how lo g will 
your watch run 

without winding 

' • 

Croton Waterproof Aq atic 
Needs No Winding at all! 
Ordinary wat.ches stop running in about 
36 hours. But Croton Aquamqtic winds 
by itself-natural motions of your wrist 
keep it wound. Wear it night and day 
~it won't "run down". 

. 
13.5% MORE ACCURATE, TOOl 

In a 30-day comparison test recently completed 
by an impartial laboratory, Croton ·Aquam~tic 
achieved astonishing accuracy compared to the 
average af nine nationally-famous. stem-wind 
watches. Three Croton Self-Winding A,quamatics 
proved 13.5% more accurate. Wear it when 
you swim or bathe-it' s waterproof. Added fea
tures: shock-resistant, unbreakable crystal, sweep 
second hand, radium dial. All the things a man 
wants in a 17-jewel watch (plus sell-winding) 
for only $49.50. Fed. Tax Ind . . 

P . s. Write for free Booklet K.."' 
Croton Watch Co., 48 w. 48th St ., N . Y. 19 

What's Behind Atomic Power? 
• 

(Continued t r orn pa,qe 218) 

concrete and almost completely under-
1 ground, consisting of a row of cells where 

they are dissolved, centrifuged, or preci
pitated, all under remote control from above 
ground. Eventually, a solution or precipitate 
of plutonium, freed of all impurities, is ob
tained. Success of this operation has ex
ceeded all expectations. The first pile be
gan operating in September, 1944, and all 
three piles-widely sepa:rated for safety
were working by the summer of 1945. 

Perhaps no spot farther from the beaten 
trail could be found than the site of Los 
Alamos, in New Mexico, on a mesa about 

• • 

20 miles from Santa Fe. Here was secretly 
set up one of the finest physical laboratories 
in the world, ·accessible only by a winding 

: mountain road. It was to be the birthplace 
.! of the first atomic bomb. Nobody knew how 

• 
1 to make one- but here they had ideas. 

One of the most perplexing problems was 
how to detonate the bomb. Suppose, it was 
suggested, that pieces of uranium 235 or of 
plutonium were arranged it;t a lattice, so 
that they would be just too small or t oo 
far apart to explode spontaneously. Now 
imagine that a supplementary piece was 
added to one of them, increasing its size and 
starting a chain reaction. Wouldn't there 
be a bang-and nothing left after it? 

Some objected. The reaction would go 
off too soon, and would be all: over before it 
did any damage, if the · intruding piece were 
introduced by ordinary mechanism. All 
right, then- how about shooting it in with 
something like a gun? Pencils came out 
and scribbled equations. Y~s, it looked rea
sonable, but you would have to try it. 

The materials from the East· ha:d arrived . 
Experts assembled a model of an atomic 
bomb and hung it ·. frqm a steel tower. 
Spectators were shoOed back to safety miles 
away. A blinding flash lit up the plain like 
lightning. The tower had vanished in vapor. 
Some of the observers were bowled head 
over heels. None told what he had seen. 

Then came the news flashes. An atomic 
bomb equiv~lent to. 20,000 tons of TNT had 

· wiped out the Jap army base at Hiroshima. 
A · second one devastated Nagasaki. Japan 
surrendered. World War II was over. 

Was it worth $2,000,000,000-the figures 
are President Truman's to drop these two 
bombs? It would be a bargain, if only to 
shorten the greatest world conflict that his
tory has seen. But it has done far more 
than that. It has clinched man's mastery 
over the atom's giant power, for untold good 
or evil as he may choose to use it. 

POPULAR SOIENOE 
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Guide Sealed Beam headlamp 
units are "eyes" at night ••• 
the safest, surest system of 
automotive li ghtin g that 
science and research have yet 
been ab le to develop. 

T hroughout their long life, 
your Guide Sealed Beam units 
maintain the highest s ta ndard 
of safety. They will not grow 
dim through use. They will 
not fai l , even if a stone or 
blow should crack the lens. 
You're safer with Guide. 

Next time you need a new 
Sealed Beam unit, tell your 

• • automotiVe serv1ce man you 
want a Guide unit. It costs 
no more. 

NO DIM-OUT -because 
Guid e Sea l e d B e am 
units are sealed against 
dirt, dus t a n d traffic 
film. They s tay bright 
for the life of the unit 
-do n o t iose t heir effi
ciency, as earlier-type 
h eadlamps do. 

NO BLACK-OUT-be· 
c au s e G uide S ea led 
Beam uni ts provide the 
double p rotection of a 
bulb within t h e sealed 
unit. If a lens is cracked 
they do not fall - they 
will light the way safe 
ly until t h e damaged 
unit ca n be replaced. 

-

GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 
• 
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Enjoy Life with 

• 

HIGH LIFE-

MILLER BREWING COMPANY • MILWAUKEE, WISCONSIN 
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All through this war, thousands of letters 
have been pouring in from our fighting 
men on all fronts. In every instance, the 
letters tell how Harley-Davidsons st~nd 
up under severest conditions of heat, cold, 
mud, rain and snow. Always, the letters 
end something like this-uw ant to get 
this war over quickly and get back to 
those good old motorcycling days. A new 

-

-
-

Harley-Davidson will be my first buy." 

Okay, fellows. The new Harley-Davidsons 
will be ready soon after the shooting is 
over. And you can count on it that they 
will have the same stamina, rugged con
struction and dependability that made 
them World Champions before the war 
- world beaters during the war. 

HARLEY-DAVIDSON MOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. 
Please send at once free copy of 24-page "Enthusiast" Magazine, 
fi~led with motorcycle action pictures and thrilling stories. 

N a·me .............................................. - ............... - ..... ................. _ •... _ ...... - ..... _ ................... ........................................ .. 

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

City ................................................................. State ....................... ......... ............ ...... ..................... .. 

···--· 
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• 
Swift action against danger and lawlessness de-
mands constant vigilance on the part of scout car 
pollee and utmost reliability in their equipment. 
That's why thousands of police cars throughout 
America are equipped with AC Spark Plugs. These 
plugs are serviced by maintenance crews, the 
usual practice being to clean and regap them every 
3,000 miles, as recommended by AC- worn plugs 
being replaced promptly with AC's of correct Heat 
Range for today's fuels. Why not Insure utmost 
reliability in spark plug performance for your en
gine, by following the same easy method? Your 
car will start easier, run better and save you 
money In fuel and oil expense. ~ 

CLEAN SPARK PLUGS 

SAVE UP TO ONE GAL

LON OF GAS IN TEN 

DON'f LE1 UP NOW-KEEP ON BUYING 

WAR BONDS - LET'S FINISH THE JOB 

226 
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( Continued [TOm page 61) 

plished, there would be no real difficulty in 
transmuting metals and building new, man

, made elements of the types that we need. 
Electrically driven motorcars · have long 

been attempted; and, if rather inefficient 
transmission is no disadvantage, automo
biles could be driven by cables from "trans
formers" sunk below the surfaces of all our 
main roads. Houses could very well be 
heated by invisible inductors and lighted by 
invisible lamps. As for cooking, enough 
energy could be produced from material the 
size of a pin point to roast a joint every 
day for years on end. 

The greatest disadvantage of electricity 
still is inefficient storage and the expense 
of transmission. The not-at-all-impossible 
problem remains of discovering how elec
trical particles from fission (separation) 
can supply us with electricity for industrial 
uses. At one stroke, this would remove the 
necessity for central power stations and 
make it a simple matter to operate elec
trical apparatus from local energy sources 
at a cost far below that of any modern 
prime mover. 

Much has been written lately about con
trolling the weather. The weather is a 
matter of geological conditions and geo
graphical position relative to mountains, 
lakes, and seas. Possession of power on a 
scale almost inconceivable today would 
make removal of quite an appreciable 
mountain chain an economic proposition. 
To destroy an island, create a lake, or dam 
the Gulf Stream, as proposed by the Soviet 
Union quite recently, now becomes a ques
tion of civil engineering- of great magni-

. tude, it is true. 
An area which is usually overcast by 

clouds might well be broken up by firing 
rocket bombs into the substratosphere, and 
one visualizes an extraordinary state of af
fairs far in the future when nations may 
have to agree as to the kind of weather 
that is desirable, and as to whether one 
country may have fine weather while others 
suffer the miseries of storms that have 
been relocated. There is no inherent reason, 
given unlimited power, why the North Pole 
could not be warmed and cultivated, or 
why Sahara shouldn't become an important 
wheat-growing area with its own heating, 
lighting, and irrigation systems all driven 
from this change of matter into energy. 

Above all, let us not waste time by think
ing that war can be ended by additional 
horrors. The power of the atom bomb can 

(Continued on page 230) 
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ON D-DAY MINUS ONE, time stood still. It was 
midnight in the Air Force briefing room ... 
midnight on the LST ... midnight on the Nor
mandy beaches. 

It was late-later than we in America 
knew. V-2 was dropping out of the skies 

I. The Link equips pilots to 
fly by instruments alone, in 
darkness and rough weathe.D. 
It reproduces. with remark· 
able fidelity, practically all the 
flight characteristics of an air
plane-safely, on the ground. 

without warning. Nazi scientists, hid in the 
Bavarian mountains, were working on 
3000-mile rocket bombs. It was late ... but 
the United Nations were ready. 

We were ready, for one thing, because we 
owned the air. Our phenomenal plane pro· 
duction had been matched by our output of 
trained pilots and crews. And the manning 
of our air armada was made possible, in no 
small measure, by Link training. Here's how 
Link Trainers-standard with our Air Forces 
-save lives, time and money: 

2. Pilot training time in the air on instruments is 
cut in half by the Link. The trainer can operate 
24 hours a day, moreover, unaffected by visibility 
or weather. 

3. Operated .in a room for a few cents' electricity 
per hour, the Link saves untold quantities of costly 
airplane fuel, cuts the need of hangars, runways, 
repair shops. Taxpayers' dollars thus saved can be 
put to more effective purposes. 

. 
Link Trainers, steadily improved to keep 
pa&e with advames in aviation, will con
tinue to be a key factor in the preparedness 
of our Air Forces. 

De~iees~ 
BINGHAMTON. N.Y . 

. Maker..s of Link Trainers, Crew Navigation Trainers and other devices contributing to the sa/ely of flight 
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LHS bas never . ' 

turned out better pipes, nor 
more pipes, in the 50 years of LHS 
pipe-making. And yet, so great is 
the demand that dealers ' stocks 
are often depleted. 
But, good news-with war's end, 
more and more LH S pipes are 
now available for our civilian 
friends. Not all models yet 
but a big selection, and all 
pre-war quality and work
manship. Your dealer has 
them. 

' 
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Sterlio9 Silver 8al!d 
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Antique Flnisli· 
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Also in plain f1nish. ·•· :-
·"' Dozens of o·ther ,. ; 

hcind$ome--models.. • 

Plain ond oo iique ' 
fin i1hes • . $7.50 
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WORK BETTER/ 

SAVE YOUR EYES! 

You can see objects greatly magnified with 
the clarity and comfort of normal vision when you 

· wear a Magni-Focuser. This new binocular magnifier 
provides third-dimensional-stereoscopic-vision. It re
lieves eye-strain-reduces fatigue-lessens the chance of 
accidents. It makes all precise work easier, faster, 
more fun! 

Let a Magni-Focuser help you-and your eyes. Avail
able in four different powers of magnification; $8.50 
up, in U. S. A. Sold everywhere by opticians and 
dealers in photographic supplies. If your dealer cannot 
supply you, write us for literature. 

EDROY PRODUCTS CO., 480 UXINCTON AVE., NEW YORK 17 

HAN 'I'OOL OF 
1001 USES 

• 

The original hand tool and today's finest for work 
on any metal, alloy, plastic, wood, horn, bone, 
glass, etc. Fits your hand comfortably, perfectly bal
anced, weighs only 12 ounces-it's the "non-fatigu
ing" tool. And Handee's usefulness is as extensive 
as the number of quick and easy-to-change acces
sories you own . . . choose from more than 300 in 
the Chicago line. Operates on AC or DC current at 
25,000 r.p.m. With 7 accessories, postpaid $18.50 

Write for free new 64-page (afalog 

CHICAGO WHEEL & MFG. CO • 
1101 W. Monroe St. Dept. PO, Chlcatto 7, Ill • 

. 
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Here's the Bi News about New 
• 

-
• • • • • • • • • • 
• (F-M ••• "Frequency Modulation"-sensational new method of radio broadca.sting) • • • • • • • • • • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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1. 

Not even thunderstorms . .. or 
other natural static will mar 
a Zenith F-M radio's life-like 
tone. No popping or crack
ling to annoy you, because 
all static or interference will 
be virtually abolished. And 
only a Z eni t h will have a 
new way to increase listening 
range. 

• 
• : 2. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Smooth as satin tonal realism 
will be a feature of Zenith 
F-M radios. You' ll hear mu
sic and voices against a back
drop . of velvety silence. No 
electrical noises, no distorted 
sounds ... just pure, unin
terrupted listening pleasure. 
When you hear i t you 'll agree 
it has the touch of genius. 

• 
• : J . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 

Genuine F-M ... not imitation 
. .. Zenith collaborated with 
the originator in bringing F -M 
to its present peak of perfec
t ion. Through long experience 
• • • • 
In operatmg Its own 50,000 
watt F-M station, and 
t hrough important new Radi
onic deve lopments, Zenith 
will have F -M radios with the 
touch of genius. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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• 
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Naturally a leader . 

• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • 
• 
• 
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No overlapping or fading 
stations with genuine Zenith 
F-M. It will be as superior as 
a sharp photograph is to an 
out-of-focus snapshot. Each 
F -M station will tune in with 
razor-shar p precision and 
stay on the beam until you 
turn the d ial. • 

• 
• :5. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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Records come alive! First, 
Zenith's new way to repro
duce record music ends all 
needle-noise, scratch and rat
tle. Then, the music goes 
t hrough the static-free F-M 
radio circuit. The result- all 
t h e hidden beauty never 
heard in records before, plus 
the tonal realism of F-M . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
. 

For the Best in Radio Keep Your Eye on Zenith 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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8 IR f-M 
. ecause 

lenrth Concentrates on 

RADIONICS 
EXCLUSIVELY 

Following th . 
F- M (F e discovery' f 
t' requency ll8 o 
IOn) • Zenith . . ·y~odula-

the originator ~oU:ed With 
oprnent. In f s m Its devel
Years of act, Zenith's 30 
Radionics cEncen~ation on 
played a Vital Xclusively h as 
1ng genu· Part in brin 

t 1ne F-M t 'ts g. 
en Perfecu 0 I Pres-Th ' on . 

. Is vast res . . 
Perience in R e~voir of ex-
science of radi~dlonics - the 
led to arnaz· Waves-has 
rnents in Ing achieve • 
F-M deVice:rfnufacturing 
forces. And all~ t~e armed 
tlrne discover em th 's war
corpora ted i~es Will be in
new Zenith F M the corning 
Radio-Phon - Radios and 

Wh ographs. 
th en You see 

ern, You'll kn ~d hear 
.that there 's at ow Instantly 
m everyth. ouch of genius 

8 Ing Zenith does 
Uy VICTORy 8 . 

8~TT£1t T ONDs-

~~~~~~~~~~;H~A;N~C~A~S~H~t~~ COPYRI GHT 194! , ZENITH RA DIO CORP, 

RADIO • FM • RADAR • TELEVISION • RADIO-PHONOGRAPHS • HEARING AIDS 

tlDIIG DISTANa•RAD I 0 ........ __ _ 
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and you will get a 

FLASHLIGHT & BATTERIES 

famous since 1909 
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for QUALITY, 

STYLE and 

SERVICE 

What Next with the Atom? 
(Continued [?·om page 226) 

be made a power for good only by general 
desire, never by law. It is not many months 
since the world listened to various impor
tant people propose to maintain peace by 
the simple process of barring warlike na
tions from "strategic" materials. They ap
parently did not have the imagination to 
realize that tungsten, nickel, and cellulose 
may be of little more value in 20 years' 
time than the materials needed to make 
bows and arrows. 

There is no more reason why the new 
bomb should abolish war than there was for 
gunpowder, a few hundred years ago, to 
produce peace in the era of swords and 
pikes. It is, perhaps, a useful commentary 
upon modern civilization that the devasta-

' tion of Europe recently accomplished was 
but little greater than was inflicted more 
than a century ago; the only visible differ
ence is· that this task took our forefathers 
25 years whereas we have been able to do 
it equally well in less than six years. 

Let us now look farther ahead than mere
ly attempting to think belatedly of new 
methods of defense and wondering if some 
local radioactivity can explode atomic 
bombs before they leave the enemy's fac
tory. We have heard that the atomic bomb 
cost $2,000,000,000. It is difficult to think 
of any peace project which would have re
ceived such enthusiastic support. But this 
development offers scientists at least one 
hopeful thought- secrecy is quite impos
sible. Given a comparatively small sum, no 
nation will have the slightest difficulty in 
solving the problem of this bomb. 

The problem of controlling atomic power 
is far more difficult- but that, too, we will 
achieve. It will bring opportunities and 
luxuries- streets and clothes warmed by 
electricity, better food, enormously impor
tant medical advances- and many more 
things for which the heart of man has 
yearned for many years. 

Given freedom of research, at a fraction 
of the cost we have devoted to war, we 
may eventually reach a time when the proc
ess of converting matter into energy will be 
reversed. Partial creation of uranium ele
ments is a small example. Success may one 
day bring transference of matter via the 
ether into the realm of practical physics. 
One is tempted to suggest that sooner or 
later- although it may easily be disproved 
in our present happy state of ignorance
the "broadcast" of a pound of sugar to a 
suitable receiving station will be the day's 
big news · in the world's newspapers. 
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Here is the most beautiful Ford car ever built

with more improvements than many pre-war 

yearly models . • • . Under the broad hood there's 
• 

new and greater power. Plus improved economy 

in oil and gasoline . • • . Colorful interiors invite 

you to relax in lux ury. Plenty of elbow-room, 

OCTOBER, 1945 
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' 

• 

in pour '11/ure I 
knee-room, head-room. New-type 

sure a full-cushioned level ride. 

• sprangs as-

Brakes are 

new hydraulics-extra-large and self-centering 

-to make stops quick, smooth and quiet •••• 

Ask your Ford Dealer about the smartest Ford 

cars ever built. F 0 R D M 0 T 0 R C 0 M P A NY 
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Make this simple test! -See why you 

GET ORE HEAT 

l. Hold a flame at the 
side of your finger. Feel 
much heat? Fery little. 

LESS FUEL 

2. Now hold your finger 
directly over the flame. 
Feel much heat? Plenty! 

with the genuine ESTATE 

HEATRO 

Before you buy any 
home heater . . . see 
the ge nuine Esta te 
H eatrola Heater . . . 
the recognized leader 

' 

• 

, 

Turns waste into 
warmth. Only the gen
uine Estat.e Heatrola 
Healer has the l nten~i
Fire Air Duct. buil~ 
directly O\·e.r the flame. 

for over 20 years. Circulates healthful warmth 
throughout the rooms ... makes Jess fuel go farther. 

THE ESTATE STOVE COMPANY, Hamilton, Ohio 

Your best buy is the best you can buy 
••• the genuine 

~HEATER 
FOR COAL,, WOOD, OIL 
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K Ps·the Kl ee • 1 in Battertes. 

-
PIB, new miracle liquid insulatio~, makes all types of 
batteries last longer by fighting corrosion and shorts 
between terminals. Pi 8 insulates motors and wiring· 
in commercial and home shops, moisture-proofs all 
types of ignitions, helps start rain-stalled engines. 

PiB is so effect ive it's used on engines of Army and 
Navy veh~cles during amphibious operations. Pi B 
flows ~asily .. . penetra tes . . . dries pliable . . . endures. 
Use on any gasoline or electric motor . . . industrial 
and farm machinery ... home appliances, boats, planes. 

1 TREATMENT FOR 6-MONTH SAFETY! 

1-oz. bottle ... 7 5¢ 4-oz. bottle . •. $1.50 
Send TODAY for FREE booklet on PiB 

U.S. Industr ia l Chemicals, Tnc., D ept. E-4. 
60 E . 42nd Street., New York 17, N.Y. 

• 

~ 

DD ER 

• 

to your 

CRAFT SKILL 
Write on steel .. . e.ngrave on 
gloss, plastics ... slice in to 
wood, linoleum, card board, 
doth ... fool leather ... ham
mer, file, chisel . .. do "hand 
quality'' work with 

BURGESS 
~ilara. too\ 

U s-_ Pal Off-
d •• ark Reg. · • ire e "'' .. 

Vibro-Tool complete with $750 
20 ordinary engraving needles . . • • • • . 
Vibro-Tool plus $1110 
complete set of attachments ... .. • •. 

Attach check or M. 0., or sent C.O.D. 

Tools leather Carves Wood Envms Glass Slice$ Cardboard 

176 N. Wabash Ave., Chicago 1, Ill. 

11111111111111111111111111111111111111 
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BALLENTINE . 

. . 

MOTORS 

' 
' 

• 

D esign engineers looking for peak efficiency and long life in 

fractional H .P. motors. will pick a QUIET motor-A BALLENTINE 

MOTOR. Because only skilled craftsmanship, strict adherence to close 

tolerances, precision dynamic balance plus modern manufacturing 

methods and equipment can produce a truly QUIET motor . 

In BALLENTINE MOTORS, the engineer finds all these factors-
. 

at their best-combined with suitable mechanical and electrical 

design. Quiet BALLENTINE MOTORS are available in ratings from 

1/1000 to 116 H .P .-adapted to your specific application. 

Write for descriptive bulletin. 

RUSSELL ELECTRIC COMPANY 
358 W. HURON STREET, CHICAGO 10, ILL. 

Manufacturers of BALLENTINE MOTORS 
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• Oustlen 
• SpHCI Sweep 
• Speed Wash 

brushel 

528 N. 22nd Street ·• Milwaukee 3, Wisconsin 
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How Radar Will Help You 
(Continued f r om page 81) 

there is no reason why this system should 
not be used also by land surveyors, par
ticularly in rough, unexplored country 
where it may be difficult to set up a transit 
or measure a base line with rods and chains. 

One requisite for safe aerial navigation 
is a knowledge of the plane's altitude above 
the nearest terrain. For this there is a 
working answer in the "absolute altimeter," 
a. simple kind of radar that projects its 

~:·.res downward and measures the time 
r ,__ ·; ::. ..... _ -~ 1or their return from the nearest . . 
ground. Another safety problem- preven-
tion of collisions with other airplanes- can 
be solved by adapting one kind of radar 
used by combat planes. Also used in the 
war was a small and simple radar known as 
TW-for "tail warning"-which is placed 
in the tail assembly and rings a bell to 
warn the pilot if another plane is approach
ing from the rear. Turn one of the "tail 
warnings" around and have it face forward 
from the nose or a wing of the plane. Then, 
as you flew blind through a cloud, a bell 
would ring if you were coming within range 
of collision with another plane, or if a tall 
structure happened to be in the way. 

Everything that has been said about air
plane safety and navigation applies also to 
surface vessels, except that ship navigation 
by radar is easier for two reasons : first, be
cause the ships move so much more slowly; 
and second, because altitude finding is out 
of the picture, since ships are always at sea 
level. Besides, ships can mount heavier 
equipment, such as search radars that will 
show coastlines, projecting rocks and reefs, 
harbor buoys, icebergs, and other ships. 

Eventually, as radar systems are greatly 
simplified, some adaptation of the interroga
tor-beacon system might be used to pre
vent collisions of automobiles and railroad 
trains. For instance, for use in fog, every 
automobile and train might some day be re
quired to have an interrogator installed 
alongside its headlights and transponders 
installed both front and rear. Thus there 
would always be warning against either a 
rear-end or a head-on collision. But this 
is not likely to be a thing for today or to
morrow. Radar equipment will have to be
come a lot cheaper before we can expect its 
installation to be required by the various 
state motor vehicle bureaus. At any rate, 
some such system appears much more prac
tical for the foreseeable future than the wild 
ideas voiced in some quarters about having 
a televisionlike screen in your car that 
would show every fence post ahead. 
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TUNE IN THE AUTO-LITE radio 
show starring Dick Haymes, w ith 
Helen Fo rrest and Gordon Jenkins' 
Orchestra. Every Tues. N ight-NBC 

OCT OBER, 1945 
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GET AN AUTO-LI-TE BATTERY 
You can h ave the h elp of ex
p erts w h en you buy your n e:l\.'1 
b a ttery. Follow their exam ple. 
T hey cho ose Au to-L ite bat
teries f or serv ice in th e million
m ile ocean-spannin g Clippers, 
for ser vice w ith our fighting 
f orces in j e eps, tanks, and 
half-tracs . 

The qua lities experts look for 
in a battery a r c the same you 
need in your car batte ry-long 
life, quick starts, depen dable 
power and low-cost operation. 
That's w h at y ou get when y ou 
buy an Au to-Lite batter y-sp eci
fied as standard equipment by 
leading automotive engineers. 

AUTO-LITE BATTERY CORPORATION • TOLEDO, 1, OHIO 

lrtanlllocturillfl Plonts at: Nl111ra Falls • l1"1111111is • AU11t1 • Gaklau • Gklah•• City • T1n111 

.N81NIIRID AI A 8ALANCID 
U .. f OP THI RICTRICAL IYSTIM 
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IS NOT A LUBRICANT 
When you drive with dirty engine oil, you are build
ing up a repair bill. Dirty oil clogs piston rings and 
slots - makes valves stick - robs engines of power -
wastes oil and fuel-wears out moving parts. 

That's why the Army equips every vehicle with an ade
quate oil filter-and why every civilian car, truck or 
tractor should have one. 

Perhaps you can't replace your car "for the duration," 
but you can buy a good oil filter, and replacement 
elements, as needed. 

AC Oil Filters for civilian use are the same in principle 
as those we build for the Army. See your AC dealer 
and have your oil checked by the famous AC Test Pad 
method, illustrated above. Give your engine the protec
tion of good clean oil. Remember, dirty oil is not a 
lubricant. 

AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 

• 

SPEED FINAL VICTORY- BUY WAR BONDS 
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o-~·PECO 
PHOIOEXACI 
~~~-

BLUE PRINTS 
PHOTOGRAPHS 

PENCIL SKETCHES 
SPECIFICATIONS 

TRACINGS; GRAPHS 
CHARTS; LETTERS 
(over 100 others) 

Also ccmlinuous cabinet modela for prints 
of an11 length, up to 4Z'" wide. 

Make permanent, error-proof photocopies direct from 
blueprints (without tracings) or get photographic tracings 
direct from any blueprint, .!lrawing or sketch. Save time, 
money--expedite work! APECO makes copies, ! -a-minute, 
of anything written, typed, printed, drawn or photographed 
--even if on both sides. No darkroom or technical knowledge 
needed. Get facts. Write TOOA Y on your business letterhead. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. HUlOO•, Chicago 14, Ill. 
(Representatives in principal cities and Canada) 

~. 
ONSTANTINE'S 

MASTER MANUAL 
Published by the leading suppliers to 
woodworkers, the most complete book ever 
offered. More than a catalog, contains 
valuable information on lumber Inlays, 
veneers, wood finishing,ete.83 inlay border 
designs in foll color\ 6 pages of full color 
inlays plus a wooa identification ehart 
showing over 60 rare woods In natural 
color. Send only 25e today and we will In· 
elude FREE a rear's subscription to our 
publication, Chtps & Chats. 
ALBIERT CONSTANTINE a SON, INC. 
783•T l35th STIIEET, NIW YOq N, N.Y. 
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Featuring the NEW 

STE 

~ -.. , ..,A; _ _, 

Smokers of the old style screw-stem pipes have long 
dreamed of the time when they could own a pipe that would 
free of the usual screw-stem ailments. That day-and the VanRoy 
Ajustomatic-are here! • This is more than just another screw-stem. 
It is a totally new kind of pipe. New-because the stem is "fioat
mounted"-accurately lines up with the bowl as straight', as a die 
every time. • The patented Ajustomatic stem can be turned as often 
as you like · it will never lock at an off angle. Thanks to VanRoy 
precision, you get th~s care-free alignment for the life of the pipe. 
Ajustomatic rates your life-long friendship, too, for its nne smoking 
qualities. • Give yourself the satisfaction of owning this latest
and greatest-VanRoy contribution to pipe contentment. 

OOT'OBE R , 1945 

. 
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Whet her it 's the front d oor or 
your hardwood floors-a desk 
or h ome wood work-Super 
Valspar stands up fine, gives 
beautiful, lasting protection. 
Sup er Valspar gives any wood
en surface a finish that you can 
well b e proud of. Millions will 
tell you, " Super Valspar is the 
best varnish in the world!" 
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Compulsory Training 
( Continued t1·om page 93) 

they can make a single effective hit. But 
the point is that navies will be needed just 
as long as sea transport is the cheapest 
and most effective means of transporting 
bulk freight. The sea is primarily a high
way, and sea warfare is for the single pur
pose of getting the fre.e use of that highway 
for oneself, whether for military or com
mercial purposes, and denying it to the 
enemy. Now let 's get back to our trainees. 

Of the 650,000 trainees who go each yea r . 
to the Army, some 40 percent will be as
signed to the Army Air Forces, 35 percent 
to the Army Ground Forces and 25 percent 
to the Army Service Forces. 

Every one of the trainees will get a 
period of basic training-about .nine weeks. 
That period will be the same for the Navy 
and the Marine Corps. During this period 
the young man will learn how to take care 
of himself, his uniform, and his basic equip
ment ; he will be taught the rudiments of 
drill, first aid and personal hygiene, mili
tary courtesy and discipline, and various 
other basic subjects. He will get physical 
training daily, and he will have to do some 
marching. (The foregoing i.s the Armi' 
basic training; in the Navy it will be a little 
different.) 

After that, the trainee begins specialized 
individual training. And that is where the 
drill sergeant, old style, fades out of the pic
ture and the scientific drill sergeant takes 
over. A year is just about time enough to 
train a young man in one special job-one 
of the innumerable specialties which are 
necessary for the operation of the vast and 
complex technical mechanism of a modern 
fighting force. . 

If he is in the Navy, he.may be a gunner's 
mate, signalman, machinist's mate, fireman , 
painter, telegrapher, cook, or one of a host 
of other specialists covering almost every 
possible kind of job. · 

Now, how about the Army? 
Take the Army Air Forces first. Basic 

training, of course- and a lot of physical 
tests to see if the lad is fit for flying duty. 
If so, he may learn to be an aerial gunner, a 
flight engineer, or a radio operator. If he 
has the . necessary physical and mental 
qualifications, he may be picked as material 
for pilot training, but to get that be will 
have to accept a further period of service, 
take a pilot's course, and qualify for a com
mission. If he is not picked for flying duty, 
he may learn to be an armorer, machinist, 
metal worker, welder, or one of a number 

(Continued on page 242) · 
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re·s ere a atteries 

"I'll have to hang up, clear-one of the boys 
• 

wants the phone ... " 

"EvEREADY" No. 6 dry cells are still serving in vitally im
portant field telephone equipment for our Armed Forces. 

But substantial quantities of these extra-powerful, long
life batteries are available for civilian use-for radios, ignition 
systems, doorbells, buzzers and other battery-operated devices . 

• 

Famous "Eveready" No. 6 dry cells give you dependable 
performance and a full measure of long, trouble-free service. 
Ask for them by name at your dealer's. 

' 

• 

The registe1·ed tmde-ma1·ks "Eveready" and "l!mitor" distin!luish products of Nat ional Carbon Company, Inc. 
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There is this about outboard motors: you don't have to 
guess which one will suit you best. For more than 20 years 
we've said, .. Get into a boat and see for yourself." This, 
together with the testimony of thousands (and thousands) 
of owners, is the best way we know to impress you with 
the quality of Johnson Sea-Horses. 

As for Johnson DEPENDability - you learn about that (with 
more and more amazement and pleasure) as the years go on. 
• See your Johnson dealer. Look for his name under "Outboard 
Motors" in your classified phone book. He will be the first to 
know when Sea-Horses will be available for pleasure use. 

JOHNSON MOTORS. 500 PERSHING ROAD 
WAUKEGAN, ILLINOIS 

.JOHNSON SEA-HORSES 
for DEPENDability 

THERE 1· S N 0 ' S U B S T I T U .T ( . F 0 R, E.X PERfENCl' 
-~~ 

·> 

FREE BOOK Tells How To 

-get beHer gas economy 

-prolong tire life 

-preserve exterior finish 

-keep your car in the best 
operating condition. 

Get a FREE COPY from any General 
Motors dealer, or use coupon below. 

• • : Customer Research Dept., Room 1764 : 
5 GENERAL MOTORS, DETROIT 2, MICH. 5 
• • 
: Please send FREE COPY of new edition 64-page : • • : .. Automobile User's Guide"-containing 196 ·• • • : practical suggestions on care and operation. : 
• • • I : . 
: Mr. : 
: :~5·-----·- ·-- ·· ·- ···· ................. p.;··~ .. ~· ·~··;· ··;;··;·i··~·;· .. ········································· i 
• li • • : Address. ~··· ····· ····· ··-··· · · · ·· ..... ........ ................................ ................... : 
: please print I 
• • • • : City ........................................................... ............ ........................ : 
: Zone Stote: 
: Make of ear 1 
: now owned ........................ .... ....... ...... ....... .................................... : 
:10 yeor model: ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Sand Casting-Forging-Heat Treating-Case Hardening 

BRONZE FOUNDRY 
is again available in limited quantity 

t without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven
tions, for instruction. and general pur
pose. Order now for earlY dellver:v. 
Three sizes are available capable of malt
ing b ronze castings of n~. 3, and 8 
pounds weight. aluminum, copper, brass, 
etc. $17.50, 12•.00, 13 • . 50, f . o. b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC energy reqUired for operation. 
Write for circular. 

KANSAS CITY SPECIAL TIES CO. 
Box 6022, Dept. S-59 Kansas City, Mo. 

60 PIECE UNIVERSAL.$ 
ARBOR TOOL SET (!h!~) · 

95 
Includes assortment of en
graving and carving burrs, 
grind s tones . cutoff wheels, 
polish ing buffs. bristle polish
ing brush. 2 mandrel arbors. 
circula r saw, garnet and 
emery sanding discs-truly a 
su per va lue. 

DElUXE SET $395 
140 Pieces (Illustrated) 
All the abo,·e In large r Quantltlu 
p lus many oth<>r hard to get items. 
many with demountabl<> shaf ts
Boxed to keep neat and easy to use . 
Reall y a S5.95 va lu<'. W il l shiJ> to 
any part of t he worl d p repa id . Srnd 
Check, Mont'y O•·der or Cash. For 
special O\'Cr ·sras PMk inc lude lGc 
ex tra f or small set or 25c .-xtra for de luxe set. 

GENERAL AIRE Co 447 W. Norris Street 
• Philade lphia 22, Pa. 

POPULAR SCIENCE 
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A. G. HOFFMAN 
PRESIDENT 

I 

E. F. HOFFMAfil 
VICE-PRESIDENT 

EST DI·O CORPO TIO 
CELEBRATES ITS 

The year 1945 completes a quarter-century of 
pioneering, of progress, of achievement, of 
leadership in the field of radio for the Midwest 
Radio Corporation. Very few radio manufac
turers can match the unbroken record of con
tinuous manufacture and of faithful adherence 
to high quality standards which MIDWEST 
RADIO has established and maintained during 
the past twenty-five years. 

Since its establishment in 1920, Midwest Ra:dio 
Corporation has figured prominently in the 
pioneering of many outstanding radio develop
ments. Among them: Single dial, 3-gang con
denser battery sets . . . aU electric radios . . . 
superheterodyne . . . screen grid ... amplified 
and resonant A VC . . . dual speakers . . . 2400 
meters band . . . shielded switching ... noise 
reducing antenna system ... push button tun-

ing . .. ceramic porcelain insulation ..• rein
forced capacitors .. . pre-balanced coil assembly 
. .. acoustisonic louvres ... 9-Band dial .•. • 
and others too many to mention. 

Today-although still engaged exclusively in 
the production of electronic and radio instru
ments for our Armed Forces-Midwest is plan
ning new and finer radios for the post-war period. 

Plan to Buy Your Postwar Radio 
Dired from the Midwest Factory 

That's how thousands of Midwest Radio owners, 
for 25 years, have enjoyed the finest in radio .. . 
and at SAVINGS UPTO 50%. Midwest's Factory
to-You plan of distribution has been amazingly 
popular because it enables you to buy better 
radios for less, and because the Midwest organ
ization is directly responsible to you. 

WRITE FOR CATALOG NOWI 

Send this coup~n TODAY! 

I 

-
There is already a heavy advance demand for the Midwest Radio 
Catalog to b e issued after Victory . To be sure that you will receive one 
of the first copies, send the coupon b elow requesting that your name be 
placed on the preferred lis t . The print order will be limited, so act now I 

• ,--------- --------1 

I Mr. A. G. Hoffman, President 
Midwest Radio Corporation I 

I Dept. 59-AA, 909 Broadway 
Cincinnati 2, Ohio I 

I Gentlemen: Please place my name on }'OUr list to receive 
the first post -war catalog of MIDWEST RADIOS. I 

I I Na me ........ .................................................................................. .. 
I I Address .. : ................................................................................... .. 
I I 
1 C iJ, y ---·--------.............................. ......... Zone ... ........... ...... .. Stak ............. ..... --·-·--··. . ... . . . . . . . 

1 

I I 

DEPT. 59-AA • 909 BROADWAY • • • • C I N C I N N A T I 2, 0 H I 0 • • 
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Each CUSTOMBILT 

~lpe is created by and for a 

co•noisseur 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 

joy to light up and a iewel to 

behold! 

CUSTOffiBILT 

Ptpe tllustrated , $7.50. The CUSTOM BILT 
Pipe collectzon includes a w ide range of 
styles at $5, $7.50, $8.50, $10, $12.50 and 
up. Ail packaged tn handsome gift boxes. 

Only at Better Stores. 

John Hudson Moore,lnc., 663 Fifth Ave., N.Y. 22 
Distributors also of Sportsman Pipe Mixture, Sasieni 
Fine English Pipes and Sportsman Toiletries for Men. 
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·Compulsory Training 
(Continued from page 238) 

of other specialists. Where 's that drill ser
geant? He's still pretty scientific. 

And when we look at the Army Service 
Forces, we find the same demands for spe-. 
cialists in the Adjutant General's Depart
ment, the Signal Corps, the Medical De
partment, the Chemical Warfare Service, 
the Transportation Corps (rail, water, and 
truck), the Ordnance Department, the 
Quartermaster Corps, the Finance Depart
ment, and the Corps of Military Police. 

Finally, we come to the Army Ground 
Forces. Here the principal emphasis will 
be on the handling, use, and maintenance of 
weapons and equipment, as far as individual 
training is concerned,' and will include air
borne practice. 

Of course, individual training will have 
to be combined with team training to some 
extent. The individual rifleman must be 
taught to function as a member of a squad, 
and the individual squad to function within 
the platoon and the company. Just so, the 
individual air mechanic must learn to func
tion as a member of a ground crew for a 
given plane, and the ground ere~ must learn 
how to work as part of a squadron. Toward 
the end of the year will come large-unit 
training, in which the trainee will be able 
to see what his part is in the big team, and 
extended field exercises will bring the year 
to a close. This again is the Army; in the 
Navy, the final windup will be a long cruise 
at sea, with appropriate maneuvers and 
exercises. 

The thought I'd like to leave with you is 
this: these young men will be trained to 
defend their country, if need be, with the 
most modern weapons and devices. Even 
while they are training, a national research 
and development agency will be hard at 
work improving on the weapons they are 
Using, dev.ising better methods, testing out 
every new invention and discovery. Each 
year's batch of recruits will have something 
new; but the individual basis of training re
mains sound and useful. It will be useful 
to the nation as a protection and a support; 
it will be useful to the individual who re
ceives it in all his after life, for we live in 
a scientific and mechanical world where the 
scientific drill sergeant has his place in 
peace as well as in war. For every Ameri
can boy to live· for a year with machines, 
tools, gadgets, and instruments - using 
them, repairing them, servicing them- will 
be a good thing for the boy and a good 
thing for the country: and that is exactly 
what "military training" means nowadays. 

POPULAR SCIENCE 
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• h I A man's work is In your 5 Op. only as good as 
his measurement. You cari be the "accuracy man" 
in your shop. Learn to work with genuine Ford 
.. Jo-Blocks," guaranteed accurate to within 4 or 

· 
0 

8 millionths of an inch, plus or 
WRITE f It • F }" 1 $23 1" THUE fREE m~nus. or as ttt e as .tst 
IOOKLDS 1 pnce, you can own a fine wor~mg 

An absorbinK story 
of the search for 
precision. A ne~ 
De Luxe Catalog 
of Ford Jo-Blocks 
and Acceaaories. 

set of J o-Blocks-keep your mtkes 
and gages at millionth-inch pre
cision. There is only ONE true 
American-made Jo-Block, made 
only by-

• 

PORD MOTOR COMPANY 
. Johansson Division 
Dept. 1110, Dearborn, Michigan 

on 
GAGE 

BLOCKS 

Learn to Shoot 

Send for 
· this FREE 
booklet! 

• 

Many thousands are 
learning to shoot . • . . 
or to shoot better ... with this fascinating, FREE, 
48 page booklet, prepared in cooperation with 
the National Rifle Ass'n. Covers the author
itative, government-approved, pre-induction 
Rifle Training Course. Improves the scores 
of even experienced shooters. Send TODAY. 

¥ossberg facilities are ?OW 100% on peace· 
t1me models. These wdl be made available 
as rapidly as possible. You'll find it well 
wonh while to 

WAIT for a MOSSBERG 

NEW HAVEN 5, CONN • 

59710 ST. JOHN STREET 

OCTOBER, 1945 

• 

Sportsman Pipe Mix• 
ture Is a choice assembly of the 
finest aged domestic and im· 
ported tobaccos • • • Blended •v 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 

I n t wo pocl?et 
s i::es: 1 o:; . at 
20¢ and 1 ~ o:: . 
at 35¢, as ·well 
as two glass Jm . 
m ·idor jars : 8 
o:;. at $1 .50 and 
16 o:;. at $2.85. 
Only at B etter 
Stores . 

JohnHuclaonMoore,lnc.,663 Fifth Ave., N.Y. 22 
Pistributors .al~o of Custom bUt Pipes ••• Sasieni Rne 

English Pipes and Sportsman Toiletries for Men 
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CHEMICALLY TREATED lUMBER 

THE NEW AGE OF CHEMISTRY 
As peace comes the amazing miracles of our chem

ists w~~ich have played such an important part in 
bringing Yictory will bring new and better standards 
of health, more comfortable living, greater prosperity. 

This New Age of Chemistry offers splendid oppor
tunities for a bright and successful future to young 
people interested in chemistry. 

If G . 

Chemcraft will help you, as it has helped other boys 
and girls for over 30 years, to understand the prin
ciples of chemistry. And· performing the many ex
periments explained in the manuals is a source of 
exciting enjoyment and entertainment . 

This is Chemcraft Outfit No. 5, w ith 61 chemicals and 
pieces of apparatus. It contains special features and the 
manuals describe nearly 600 experiments. Price $5.00 

Other Cbemcraft Outfits from $1.00 to $3.50, $10.00, 
$15,00, and $25.00. If your dealer is out of stock, you 
may order from us. 

Booklet describes fully 
all Chemcraft Outfits, 
explains many interest
ing experiments you can 
do at home, and tells 
some of the amazing 
things made possible 
by chemistry. MAIL 
COUPON. 

' ---------------------1 I 
I I 
1 e Porter Chemic al C ompany 1 
1 54 Prospect Ave •• Hae erstown. Md. 1 

I
I Gentlemen: Send me your Free Booklet, "The Age of 1

1 Chemistry." 
I I 
I I 
I I I Name . . . . ........... •. . .•• • •. • .. .••.•...• I 

I I 
: Address . . . . . . . . • . . • . . • . . . . • . . • • . • . • • • • . . . . : 

I I 
I I I City ....... . .... . . . • ... ..• . . • State. . . . . . . . . I 

·-------------------------------· 
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EVE RYTHI N G in RADIO 
ELECTRONICS for Tra ining, 
Ma intenance o r Repair 

New R-F Resonance and 
Coil Winding Calculator 
No. 37-955. Postpaid, 25c 

NEW 
Parallel Resistance & Series 

Capacitance Calculator 
No. X37-960. Postpaid, 25c 

RADIO'S FINEST BOOK VALUES 
Specially prepared ro aid radio training in schools 

and industry. Full of valuable dua. Send for all six! 
Radio Formulas and Dota look No. 37-752 • • 10c 

Dictionary of Radio Terms No. 37-751 • • JOe 
Radio Circuit Handbook No. 37-753 •• JOe 

Radio Builders' Handbook No. 37-750 •• JOe 
Simplified Radio Servicing No. 37-755 • • JOe 

Radio Data Handbook No. 3 7-7 54 •• 25c 
All Six Books No. 37-799 •• 75c 

ALUED R._4DIO CORP. 
8 33 w • .Jack son, D<!pt. 7 -K-s, Chi ca&o 7 

JJ 40 PAGE 
• • HOBBY CATALOG 

Over 1000 items -Over 300 Photos 
Our new 40 page catalog is the "bible" of wide-awake model
ers. Hundreds of models to choose from! Planes, engines, boats, 
jeeps, tanks, gliders, supplies, etc. Send for yours today! 

AMERICA'S HOBBY CENTER 
• 

Dept. S105, 40 E. 21 St. N.Y. 10, N.Y. 

DRILL-INDEX· :on~:~~e~ 8r~~ 
indexing and filing twist drills. Eliminates search. 
Made entirely of steel In nine sizes . See your 

dealer or write to 

HUOT MFG. CO. 
436 Foot sch u ltz Bid&. St. Paul 1, Minn. 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

Reliable, eeonomteal e leetrle 1entee 8117· 
where, anytime, with an Onan · Electric 
Generating Plant. Driven by Onan built, 
4-cycle, gasoline engines, these power 
plants are or slngi~·Unlt, compact de· 
sign and sturdy constl'uctlon. Suitable 

for all types of service. 
Models range from 350 to ·ss,-
000 watts. A .C. types from 115 
to 660 volts; 50, 60, 180 cyclee, 
alngle or three-pbaae; 400, 500 
and 800 cycle, elncle phue; 
alao special frequencies. D. c. 

types range from 6 to 
4000 volta. Dual voltage 
types available. Write 
for engineering assist
ance or literature . 
D . W . ONAN & SONS. 
1832 Roy al ston Ave
nue, Minneapo liS s , 
MIM. 

ONAN 
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BARGAINS in WAR SURPLUS LENSES & PRIS S 
All Ite ms Finely Ground and Polished but Edges Slightly Chipped 

• or Other Slight Imperfections which We Guarantee Will Not 
Interfere with Their Use. Come N-tly Packed and Marked. 

YOlrCAN EASILY MAKE 
Te lescopes, Magnifiers Photographic Gadgets and Hundreds of 
Experime nts with these Low Cos t Lenses . Exce llent for XMAS 
gifts , too. 
To transla te millimeter m easurements ; 25.4 mm. equals one inch. 

TANK PRISMS 
In order that the tank driver shall not get shot in the face. 2 
of these Silvered Prisms are used to make a Periscope. We 
have secured a number of these, 90-45-45 degree Prisms of 
h u ge size- 5 3/4 " long, 21/ 8 " wide, fin ely ground and polished. 
Used to build a Periscope, camera stereo attachment, range 
fin der , etc. Excellent also for experiments, classroom demon
strations. Prism easily converted into desk name plate by af
fixin g gold letters. 1 00 supplied at only 1 0c. (Order Stock 
# 3008-N). Normally these Prisms would retail from $24 
to $30 each. 

SILVERED TANK PRISM 
Stock # 3004-N ....... . . . . ... •.... $2.00 each Postpaid 

PLAIN TANK PRISM 
Stock # 3005-N ... .. ......... . ..... $2.00 each Pos tpaid 

FOUR TANK PRISMS - Specia l - $7.00 Postpaid 
. . . The most sen s a tion a l bargain we have ever been 
able to offer. 

HOLD PRISM IN SUN'S RAYS 
VIOLET 
INDIGO 
BLUE 
GREEN 
YELLOW 
ORANGE 
RED 

+WALL 

TO SEE 
THE COLORS 

Of THE 
SPECTRUM, 

h old a p lain tank prism in s un's rays as shown in drawing. 
White incident light which passes through prism is thus 

. br oken u p into a band of primary color s known as the spec-
trum-a beautiful sight! 
CLEANING BRUSH SET-1 2 " flexible plastic handle, circular 
construction . 4 brushes to set, range stiff t o soft. 
Stock :;; 504-N . ........ . . . .. . .. . . . .... .. . Price $1.00 
MAGNIFIER SET . . . . 5 Magnifying Lenses , . • Powers 
! rom 1 to 1:-0 . Various diam. for many uses. 
Free Booklet on Home-made m a gnifiers included. 
Stock # 1026-N ..... . . , . . ..•.......... $2.00 Postpaid 
LENS FOR KODACHROME EYE-VIEWER . . . Color co rrected 
cemen ted lens 41 mm. dia m., 66 mm. F.L. 
Stock # 6116-N . ..... ..... . .. . ........ $1.00 Postpaid 
8 MM. MOVIE PROJECTING LENS SET-Con sists of 2-Achro
matic Lenses. diam. 15 mm. and a F .L . when combined of 
approx. one inch. Each lens has the new magnesium fluoride 
low reflection coating. 
Stock # 4011-N . . . . . . . . . . . . . . . . . . . . . . . . $1.40 Pos tpaid 
16 MM. PROiECTING LENS SET-Consists of 2 Fluoride 
coated cemented Achromatic Lenses 1 inch diam. with com
b ined F .L. of 2 inches. 
Stock ::+ 4024-N . .... .. . ... ..... . ...... $1.70 Postpaid 

ALL THE LENSES YOU NEED TO MAKE YOUR OWN 
TELESCOPE! ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE-Simplest to Make but has Narrow Field 
of View. 
Stock # 5003-N Power of either 5, 6 or 1 0 . . $1.60 Pos tpaid 
Stock # 5004- N Small2 Power P ocket Scope . $1.00 Postpaid 
TERRESTRIAL TYPE-Have Much Wider Field of View than 
Galilean Type. 
Stock # 5007 -N 1 1 Power Telescope ...... $3.20 Postpaid 
Stock # 5008-N 20 P ower Telescope . .... . $3.45 Postpaid 
Stock ::! 5009-N 4 0 P ower Telesco pe ...... $7.45 Postpaid 
PRISM TELESCOPES-Uses Prism instead of Lenses to Erect 
Ima ge and are much shorter than Terrestrial Type. Have 
wide field of view. 
Stock # 5010-N 6 P ower Telesco pe ....... $3.00 Postpaid 
Stoc k # 5011-N 11 P ower Telescope ...... $3.25 Postpaid 
Stock # 5012-N 20 P ower Telescope . ..••. $7.25 Postpaid 

SPECIALS IN LENS SETS 
Big 1 0 Page Project and idea Bookle t with all sets. 
Set # 1 · N "Our Advertisinc Special" 15 Lenses for $1.60 
Pos tpaid. For making your own powerful t elescopes, low p ower 
microscope, stron g magnifie rs , drawin g projector, p h oto cells, 
telephot o len s, dummy focusing camera, Kodachrome vie wer, 
stereoscopic viewer, ground glass and enlarging focusing aids. 
For experimental optics, portraits of babies a.nd small pets, 
copying, ultr a clos e-up shots, and many, many other uses. 
Set # 15-N-"The Ex perimenter's Dream"-62 Lenses, Prisms 
and Optical Items, and New SO-Page Book, "Fun with Chipped 
Edge Lenses". $15.00 Postpaid. The variety of Lenses and 
Prisms in this set will enable you t o conduct countless ex
periments, build a g reat variety of Optical E quipmen t ·. A 
sensational buy. 
NEW 50-PAGE IDEA BOOK, "FUN WITH CHIPPED EDGE LENSES" 
Contains wide variety of project s and f ully cover s the fascinat
ing uses of a ll Lenses in s ets list e d above-only $1.00 pos t paid. 
MONOCULAR SET OF LENSES AND PRISMS • . . From Navy's 
7 x 5 0 Binocular . All t he optics you need to make a 7 Power 
Monocular. Complete Directions included. 
Stock # 5101-N .•..•....•.... . ..... . . . . $5.00 Postpaid 
SPECTROSCOPE SET . . . These sets con tain all Lenses and 
Prisms you n eed to make a Spectroscope p lus FREE 15- page 
Instruction Booklet. 
Stock # 1500-N Hand Type Spectroscope .. . .. $3.45 Postpaid 
Stock # 1501-N Laboratory Type Spectroscope $6.50 Postpaid 
100 Assorted Metal Gears - Instrument Ma ker's' Surplus. 
Stock # 705-N ( $15 0 .00 Value) . . ........ $10.00 Postpaid 

MICROSCOPE SETS 
Consisting of 4 Cemented Achromatic Lenses for making a 40 
Power P ocket Microscope or 140 P o wer r egular s ize Micro
scope. These color cor rected Lenses will give y ou e xcellent 
definition and may b e use d for Micro-photography. 
Stock ;t 1037 -N ........ .. .. . ........ .. . $3.00 Postpaid 
Consisting of Prism, Mirror and Condensing Lens. These u sed 
together with Stock # 1 0 37-N will make a n e xcellen t Micr o 
projector e n abling you to get screen magnification of 4 0 0 to 
1 000 Power according to screen distance. 
Stock # 1038-N . •....... . ... . ...... . .. $2.00 Postpaid 

MISCELLANEOUS ITEMS 
Stock No. Item Price 
3016-N Pentagon Prism ....•..........•.... $ .75 each 
2024-N 1 0 P ieces Circular A- 1 Plate Glass ( Diam. 

4009-N 
523- N 

26- N 

624-N 
22·N 

704-N 

1030-N 
1031-N 
2043-N 
1034-N 

31 mm.-for making Filter) . . . . ... . . . 
Heat Absorbin g Glass 4" x 5" ......... . 
Six Threaded Metal R eticle Cells . •.•••• 
First Su rface Aluminized Mirro r , 
D . 11j. " 1am. 4 .. . . . . ... .. . . ...... .. . . . 
Neutr a l Ray Filter , size 4 a.4" x 2 1,'2 " •••• 
Inclinometer -Aircraft type ..... . ..... . 

.25 

.35 each 

.25 

.25 each 

.25 

.25 each 
Lens Cleaning Tissue. one ream ( 4 8 0 
sheets) size 71/ 2 " x 11". . . . . . . . . . . . . . 1.50 
2" Diam. Reducing Len s . . . . . . . . . . . . . . .25 each 
P erfect 6 Power Ma gnifier - Diam. 28 mm. .25 each 
Crossline Reticle-Diam. 29 mm. . . . . . . . .so each 
Burning Glass Lens. . . . . . . . . . . . . . . . . . .25 each 

(Minimum order on above-$1.00) 
POLAROID (Dyed) -Suitable for Experimentation. Consists 
2 discs-21,12 " diam. Some imper fections in glass. 
Stock # 622-N . ............. ......... .. $1.00 Postpaid 

TANK PERISCOPE 
Complete Set Mounted Components 

Have fun! Make a real P eriscope. Use it to s ee over t he h eads 
of crowd s, to see under water . to see out windo ws without 
yourself be in g seen . and man y other u ses wh e re o bs ervation 
by "remote control" is r e quir e d . Originally constructed for 
u. s. Army Tan ks, set c onsists of 2 fine Periscope mirrors 
mounted in metal and p la stic. P erfect condit ion. On ly ply
wood body frame is r equired to fin ish t his except ional P e ri
scope. Set weighs 2 s;4 lbs. Ove r a ll length 6l!11 ". w idt h 2 1/ s " . 
Would normally r etail at $40 to $5 0. S t ock # 7 0 0 -N. $3.0 0 
Complet e Set P o stpaid I Two Sets I fou r units ) . . . Spe cial 
$5.50 Postpaid. ) 

Order ~y Set or Stock No~-Satlsfaction Guaranteed 

EDMU SALVAGE CO PANY-P.O. AUDUB ' 
JERSEY 
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PREFERRED BY ELECTRONIC ENGINEERS 

Powering portable sound amplifiers for Pathe newsreel cam

eras is typical of the many uses for which electronic engineers 

choose Burgess Batteries. Electronic experts prefer Burgess 

2 out of 3! Use the brand experts choose in your radio, 

flashlight, hearing aid or telephone. BUY BURGESS! 
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BURGESS BATTERY COMPANY, FREEPORT, IlliNOIS. 

-

BURGESS 
. 

BATTERIES 
Recognized By Their Stripes 
Remembered By Their Service 

• 

ow to Cut Any Size 
Hole with One Tool 
Clean, .fast cuts from~" to t w• diameter 
-in steel, sheet metal, boiler plate, dural. 
plastics, wood, masonite, bard tubber, 
fibre and other materials, with 

Adjustable 
ONlY HOLE CUTTER 

For home users, mechani~ farmers, 
technicians-one Bruno does the work 

'2'. 
of many fixed-radius cutters. 

"Ideal for use in portable drill, band 
brace or drill press. High-speed steel 
blade easy to re-sharpen. Ruggedly 
built. Designed by cutting tool engi· J 1., 

MONEY BACK Gu .. .., .. ""'TEE uat · 1 • a ro111p11 .. 
neers. . ~" • It'• -Y to' aot for 
Bruno No. 100 has ~- straight shank. oay 41..-f9r. 
Also furnished as 100.8. wirb bit stock for braces. Cu(tina nnp 
~- co. I VI". Eimer $2..95. Model No. 101 has ~ .. st::fhc shank 
CNo. {01·8 optional, :wich aquuc bit SJock) and pri at $4..9S. 
Cutting ranae 1" co 2~". ACJOIU 
daler or Older dina. 

. 

CIIISTMAS PICUIE 
ContainsTwoModda-No.100 
and No. 101. "Ice ... 178$ 
Any diamet.r ~--2~" 

0 .. OOIS ae~erly Hills 
1 1 Cahf., Dept. 

Money 
8ELSAW MODELS In 
to 2 4 f eet snwtn~r 

lengths. Patt!nted Mecna nlcal 
"Fe,ed. accurate set works a nd pos i

tive dogs . Use tractor or old auto en
gine for low coat POWer . Thousands used tor 

commercial sawing. Pays for Itself Quickly. Send 
POst card today tor FREE booklet " How To Make 

Lumber" and Catalog of Woodworking EQuipment. 
BELSAW MACHINERY COMPANY 

Dept. 1846-H 35'42 Main Street, Kansas City 2, Mo. 

lalam 4"xl" lisa. II~ ellhr $6.11 
Metric 1r Alll ... lls leiPis • • 

Cataloe wl th 3000 Ill uetrattons or laboratoi'J' 
Apparatus aent for 76 cents. catalog llatlnr: 
10,000 cbemleala, druga, minerals, et c. , and 
1700 aelentUie books sent for 26 cente. 100 aet
entlfic booka. 10 cents. 

LABORATORY MATERIALS CO. 
7317 VIncennes Ave. Ctllao&o 21, 111. 

TAPE WORMS 
ROUND WORMS 

(Ascarids) 

HOOK WORMS 
WHIP WORMS 

•• • you can Jreeyourdos of all these worms 

Wffh PULVE 
c~:~~~~ WORM c·APSULES 

Usad 11r In fnt flru dill's. At r..r111 1111. drua. tle!tartaat stares, ~ 
1 ..-(doable size, ~). Picked two wan: for pap,ies, for dap. 
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Kalk-Kord, the original non-hardening caulking 
compound in soft, rope-like form, enables you to 
~ffectively seal window and door frames, cracks and 
crevices, inside or out. . 

Just press Kalk-Kord into the crack or hole wit h 
fingers; no tools required. Ka lk-Kord will not hard
en, check, or crack. It seals tightly a nd stays tight • . 

Don' t wa it till cold weather 
- use Kalk-Kord to seal out 
winter's cold right pow. It cuts 
heating bills; saves cleaning of 
walls and drapes due to soot 
and dust. Use it also to plug and 
seal holes in wood or plaster. 
Kalk-Kord is waterproof and 
can be painted over at once, 
if desired. 

Packed in convenient rolls, 
ready for use neat and clean 
to work with . Anyone - and 
e veryone-can use Kalk-Kord. 
Get a box today. 

luy Kallc-KOf'J of your ~~earest 
S.at~-Roelwc:lc refoif afore, or order l>y mail From Seari. 

TELESCOPING MEASURING TOOLS 
••• Measure All HoiH, Slots, Etc.-5/ le Inch toe lnchH ••• 
Gives You Outside Micrometer Accuracy on Inside Measurements 

FINISH YOUR OWN SET OF FOUR TOOLS 

Only s 2 ~ c.o.o. 
Plus Usual Small Postal Cllarce 

PART OF THE MACHINE WORK ALREADY DONE-ONLY 
SliitPI'-E LATHE WORK NECESSARY TO COMPLETE. No special tools 
requ lred- 'I·hreaulng, Knur llng, etc., already done. Kit Incl udes all 
mate r ial (part mach ined); s imple drawings. and d etailed Instructions. 
Send 1$2.95 c ash wlth oraer and we pay postage. 
ALCO SHOPS, Dept. K, 1459 Sunset Blvd. , l.os Ang eles 26, Calif. 

STOKER EMPTIES OWN ASH ! 
A remarkable stoker already used by thousands 
of home owners-fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 131 st STREET e CLEVELAND 8, OHIO 

' <1 

A ah iB 
r emoved 
to sealed 
container 

• 

~----":-'-... 

No a l t e ratio n 
oe c e ssarf to 
present eoa bin 

Coal Is carried In pipe b:r worm 
directly from coal bin to fum aoe 

OOTOBE R, 19q5 

• 

---. • 

• 
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1. Clean rust out of 
your radiator 
Get read y for cold-weather 
d riving. Don't wait until the 
lase minute, and then put anti
freeze into a r ust-choked r ad i
ator. Clean o ut rust, scale and 
grease, using D u Pont Cleanser. 
Cleans thoroughly wi thout re
verse flushin g. Can't h arm h ose, 
packing or metal parts. 

DU PONT 
Cooling System Cleanser 

2. Prevent leaks and 
loss of anti-freeze 
After cleaning out the cooling sys
tem, m ake i t leak-proof. Don't take 
chances on losing precious anti
freeze. H ere's a product that stops 
l eaks quickly and securely. 

DU PONT 
Cooling System Sealer 

If you re-use old anti-freeze, 
recondition i t first wi th Du Pont Acid ; 
and Rust I nhibitor. l t r enews the rust 
prevention qualities of the anti-freeze 
and n eutr alizes any acid develop ed. 

DU PONT Acid & Rust INHIBITOR 
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Of tho •••Y type• of Hllln• craft ••••· 
llh tiM a••' rldln• swiftly llofore tho 
......... ,. ........... for ... ,. ._ ....... . 

,.. ... ,..,., '"• an ... ,. to handle. 
n.. han• tho ce•fortaW. shape of tho 
shock-allsorWng hickory handle, tho one
pi•• stool h .. d .. usectly wol•hed for 
llalanco are part of Plo•ll's dosl ... Yos
..._. tooh wen ...... , .... do tho loh 
,. .. ., llocauso thoy ar't •••Y to handle. 
.. , .... L .... .._ lac., Phlla. 17, P••-· 

NA I L HAMMEit . 
' 

BALL PE IN HAMMER 

• 

HALF HATCHET 

• 

• HATCHITS • AXB • SLID8II 
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Corn Pads Prevent Marks on Case 
FELT corn pads attached to the top of a 

sewing-machine case at the points where the 
lid corners close down will prevent the un
sightly marks that often appear there after 
a time. If the pads are colored, they will be 
less conspicuous.-BEN J AMIN NIELSEN. 

Oxalic Acid Lightens Dark Wood 
Wocn that is still dark after an old finish 

has been taken off with paint remover can 
be further i~ ~"htened by applying a solution 
made of 1 oz. U oxalic acid crystals dis
solved in a pint of alcohol. If the color is 
deep, it may be necessary to add more 
crystals. After applying the solution, allow 
it to remain overnight. Then wash off with 
clean alcohoL- JOSEPH E . BIRD . 

Toy Axles Formed from Bent Nails 
WHEN a nail is used as the axle for a small 

wooden wheel on a toy, it can be anchored 
securely by bending to a 90-deg. angle and 
driving the point into the underside of the 
base. Two ways of mounting a wheel by 
this method are shown in the illustration 
below. In either case, the wheel should be 
placed on the nail before it is bent and at
tached to the toy.- EDGAR TANNER . 

. 

POINT PRESSED 
INTO BASE. 

AXLE BLOCK OLUEO 
TO STRIP RUNNING 
LENOn.t 01= BASE 

OLUE INTO SLOT 

CUT SLOT 
J:OR NAIL 
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MOUTHPIECE TUBE 
revenls bacltflow 

p of moislvre 

CHAMBER ;:.O•NI'JE•fi/Sd~"',h·uolds biller 
traps an d SE diment 
ivices an 

BOWL GUARO 
. k eeps s,han k 

d bowl dry an 

GUA/10 CHAMBER r gmenrs b ceo TTa bars lo a b -, 
f ro"' 1 
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DISTORTION caused by 
inaccurate tensioning of 
studs and bolts wastes 
power, promotes wear 
and is often the cause of 

WHEREVER ACCURATE 
BOLT TENSION 
IS REQUIRED 

mechanical failure. With Snap-on Torqometers 
precision tensioning is done more quickly and easily 
than "guesswork" tightening. Even inexperienced 
workers pull to specified tension every time . . . 
they see the torque reading as pressure is applied 
•.. they work swiftly, confidently, accurately. 
In many plants Snap-on Torqometers are standard 
wrench equipment for a wide range of assembly 
operations. Wherever T orqometers are used in the 
factory, it is equally important that they be used in 
service and maintenance work. 
The full range of Snap-on Torqometers is covered 
in the 1945 catalog of 3000 Snap-on tools for pro
duction, assembly, maintenance. Mailed on request. 
Write, SNAP-ON TOOLS CORPORATION, 
8060- 28th .:,K~e~n:!::o~~~ 

250 • 

For o supttr sp«io1 sift 
moose D Bil1111ore of im· 
pontd Algmon Briar, GJ 

$5 $ 7.!>0 SID 

Easy to Learn "Dynamic Swing" Every Pro Uses 
P L AY I N THE 70's. Enjo7 your game. Amaze your 
friends. Get out of the' dub"' class by using golf's 
most powerful and accurate swing. Five basic secrets give 
you rhythm and power, eliminate hook and slice ... make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots. Learn in a few days -10 minutes' 
practice a day. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24c for postage and C. 0. D. fee. Your 
money back if you're not amazed with results, so order NOW I 

THE SylVAN 125 Seventh Ave., 
LW Dept. F, LaGranse, Ill. 

120 MILES PER GALLON 
Compleu.• motor r eady to mount on ordinary balloon-t ir ed bicycle. 
No mechanical skill r equired to install. No alteration of bike 

~ 1 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 '1.: H.P. motor, all at
tachments a nd heavy duty 
stand. Get complete facts 
about this low-cost, con
venient transportation . . . 

Write today !or descrip
tive illustrated literature. 
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GAME FISH MAP 
In 7 Natural Colors 

182 Spe<.·it's! Lists all Re<."ords! Size: 3 ft. by 3 ft . Gorgeo11s 
color prin t m;\k(•s beautiful GIFT . For dt'n. offi('t> or <.·abin. 
Limited edition. st>n t i.>rt>paid. 87 .. 50. Also l\Jap o f Dogs in 
7 colors, S7 .50, and Game Birds Map in Color, $.5.00 . 

THE SPORTSMA!\ 'S MAP CO. 
422 So. Dearborn Street, Chicago 5, Ill. 

HUNTER'S 
CO .MPASS 

Hunting Case, 
Watch Type, All $3.75 
Metal, Jeweled 

Engineers All Metal Army 
Type Hand-Sighting 

LEVELS 
$J.50 -----------------
PUBLIC SPORT SHOPS 

13 S. 16th St., Phila. 2, Pa. 

• 

Pocked ready to ship. 

No overseas request needed. 

Shipped dired if desired. 

No COD's 

complete 

fliJ/ [fJ iiJ @ !!!J /] (t/Jia !J!j !fJ !Jl/J/t!Jf o !J!j !fJ 

vf~, !Ta!lfo.~j 

COI'I'BB-BTS 
TH EY'V E G O T W HAT IT TAKES-.. 
REAL C REAM · FRE SH BU TTER 

PUR E CO FF EE 

You get the lift of coffee and the taste 
of cream, for Coffee-ets are blended by 
goo<.l cooks who know how to enhance 
delicate flavors and true fragrances. 

K eep a ha ndful of Coffee-e ts. th e 
Glamorettes of the CanJ v \Vor1d, in 

" your pocket for the day ·s last half hour. 

MISS SAYLOR'S CHOCOLATES, INC. 
ENC I N AL A\'ENL: E ·A L AM E DA. CA LI FOR N I A 

"SERVICE PAL" 
DELUXE kiT 

The answer to your serviceman 's "pipe 
dream". A grand g ift-a welcome com
panion. All three at one special price! 

J:iim] Genuine · Imported Shell Briar. 
Smart • • • sturdy • • • cool-smoking. 
Mode from the heart of fine, aged Briar. 
A pipe of superb quality. 

POUCH Genuine leather (choice blue 
or brown), with slide fastener. Water
proof lining. Holds full pack of tobacco . 

TOBACCO Honey Briar Mixture. Mild, 
aromatic, sweet-smoking. ~ lb. package. 

Nof!J: for $1 .00 additional, we will [ndude Windproof Lighter with extra flint;. 

Ave 27 N.Y. · Est. 1887 
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It is with justifiable pride that Wyler accepts the 

gracious tribute of the distinguished Alben Einstein. 
• 

Wyler's waterproof and shockproof watches meet the 

exacting demands of science. Men who require 

faultless precision select Wyler watches. 

•ncofle" 

The Only Shockproof Wotch 

With o Flexible 8olonce Wheel 

WYLER WATCH AGENCY· ROCKEFELLER CENTER · NEW YORK 20. N ' Y 
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Old Hat Is Cut Down to Boy's Cap 
REMOVE the ribbon and lining from a 

man's felt hat and fold as shown in the 
diagram, reducing the height of the crown 
and leaving the outer, downward fold 4" 
wide. Mark the cap fr.ont and ear flaps with 
chalk and cut with shears.-FRANK SHORE. 

Recutting Teeth Improves Lighter 
CIGARETTE light

ers often fail to 
spark after long 
use because the 
teeth on the steel 
wheel that the flint 
bears on have be-. 
come dull. If you 
have a steady hand, 
these can be recut 
with a small knife-
edge grinding . 
wheel in a flexible-
shaft tool or a high-speed motor tool. Be 
careful to recut the teeth at an angle. A 
magnifying glass will be helpful in cutting 
them evenly.-JOHN T. LEIBRAND. 

Solder Stops High-Pressure Leak 
WHEN an experienced pipe fitter was told 

that a newly-replaced section of pipe in a 
high-pressure steam line was leaking around 
the joints, he suggested tinning the threads 
lightly with solder. When this was done, the 
line was steamtight. The solder had filled 
every possible bit of clearance between the 
pipe threads.- JOHN KRILL. 

• 

TI N THREADS 
WITH TO RCH 

PIPE 
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BEFORE 

AFTER 

• 

Just slip an invisible Spiffy under any soft collar-and you eliminate all 
wrinkles and eurly collar points. Gives you s tarched collar neatness with 
soft collar comfort. Over 20,000,000 sold to servicemen! Every man should 
have 3 or 4. A wonderful gift for men in and out o f service! Standard 
model 25c-others slightly higher At Drug, Army, PX and Men's Stores . 

IN V ISI BLE 

Collar Stay 
Cres t Specialty-663 W . Washington, C hicago 6 

·~· 

• ., ' . ., 

' . 
• 

• 

• 

• 
• 

' ' 

Automat
ically a d
justable
one size 
fits all 
co llars 

' 

11 Don't fret, Mrs. Watt/bottom -Henry will have that fixed in a minute with a little Weldwoo# 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. 

OCTOBER, 1945 

WELD WOOD 
PLASTIC RESIN 

WATERPROOF GLUE 
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ON HOME MODERNIZATION • •• 
EVERY8NE WANTS MORE COMFORT-
Comfort comes first in your modernized home ! And 
the way to get it is to apply Balsam-Wool in your 
attic! Then you'll have a warmer home in winter
save up to 20% on fuel bills. Then, too, you'll have 
a cooler home in summer. Balsam-Wool is easy to 
apply-windproof, moistureproof and fire resistant. 

NEED AN EXTRA ROOM? 
If you are cramped for 
space, build a new room 
quickly with Nu-Wood! 
Nu-Wood build's new 
rooms or partitions quick
ly and easily. Multiple
purpose N u-Wood insu
lates, decorates and quiets 
noise-to give you more 
value for every dollar! 

NEW LIFE FOR "TIRED" ROOMS 
Old walls and ceilings are 
quickly covered withNu
Wood to create brand 
new rooms in the modern 
manner. Nu-Wood is 
available in tile, plank, 
wainscot-with predeco
rated wood moldings. 

PLANNING A NEYI HOME? 
• • ·. then be sure to in
clude Balsam-Wool 
Sealed Insulation and 
Nu-Wood Interior Finish! 
See your lumber dealer 
or mail the coupon. 

-.THE KEYNOTE OF COMFORT-------- . , 
I . •. I Wood Conversion Company HERE'S REAL HELP 
II Dept. 211-10, First National Bank : FOR YOUI 1

1 I Building, St. Paul 1, Minnesota : I 
1 Please send me full information on : We will be glad to 1 
1 Balsam-Wool and Nu-Wood. I am a • give you full infor- 1 
I Home owner 0 Contractor D : motion on how to 1 
I Renter 0 Student 0 • modernize with Bal- 1 
I Architect 0 : sam·Wool and Nu- 1 
I • Wood. Plan your I 
I Name. • • • • • • • • • . • . • • • . • • • • • . . • : modernization pro- I 
I • gram NOW- mail I I Address • ••• • ••••••• • • • . • • • • • • • • • the coupon ! I 
I • I 
L Ci ty • ••• • ••• •• •.•••. State • • ••• •• • _. ------------------------------
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CLEAN ••• FLEXIBLE ••• READY TO 11G011 

Your valuable old brushes- paint-caked or ,·arnish
stiff-can be restored. The new "War Emergency" 
brushes need extra care. Don ' t use 
harsh cleaners .... For old or new 
brushes use Dic-A-Doo Paint Brush 
Bath -safe- used by professional 
painters. Sold at Hardware, Pain t, 
Grocery and 5 & 10¢ stores. 

Patent Cereals Company 
Geneva, N ew York 

sr-/O(sJze 

Keep 'Em Flat with 
So-Lo's 

LINOLEUM & STAIR TREAD CEMENT 
Easy to use. Waterproof. Dries quickly, does per
manent job. Many uses. large tube 10c, jar 25c. 
Many other So-Lo Menders. 

At Hardware or 10c Stores. 

Millions Save wilh So·Lo Men tiers 

CONSTIPATION 
FREE BOOK-Tells Dangers 

BACKACHE 
~YSICAL 

Learn more about Colon Disorders, Piles, 
Fistula, Constipation, and commonly associated 
chronic a ilments. 40-page book-FREE. The 
Thornton & Minor Clinic, Suite H-1049, 926 
McGee St., Kansas City, Mo. 

POPULAR SCIENCE 
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WITH A 

MILLING ATTACHMENT 
(COMPLETE WITH VISE} 

Now you can do mUling; cutting keyways, 
slotting, surfacing, sawing at angles. grind
ing, recessing, squaring shafts. beveling, 
grooving ann many other important opera
tions right on your lathe. PALMGREN 

MILLING ATTACHMENT with VISE 
is a necessary fixture for small sho))S 
and emergency work in large plants. · 

Adaptable for South Bend, At
las. Craftsman. Logan, Sheldon 
and all other lathes, it has 
graduated vertical angle ad
justments. is easily mounted by 
straddling lathe's regular tool 
post. Every lathe owner should 

have one ... it wm quickly pay for itsel!. 

I Width I Depth Jaw I Weight P rlee 
Nos. Jaws Jaws Open Pounds F.O.B. Plant 

No250 Mllllng Atta!O.'nnent 250 2112" 1 71 16" 2112" 101/ ;2 $24. 75 
\ Complete With VIse 400 4 " 11/ :z" 4 " 35ih $39.50 
· Order from your doofor or foWler. Send for our Circular Na. 600. 

CHICAGO TOOL .AND ENGINEERING CO. 
Mfr•. of PA LMGREN PRODUCTS f or Over !5 Yr.ar• 

8396 South Chicago Avenue e Chicago 17, Illinois 

SOUUINt 

* , 
Pour• 

ac 
40oBelow 

baa e•erythiDg tool11 alld lighJ 35 
mechaDieme Deed ill aD oil- C 

* 
Cltus Metal• P11n1ts bft • U.rlcates 2 oz. 1u:e 

Al Hardware and Sports Stores 

McCAMBRIDGE & McClMBRIDGE CO. 
Baltimore 23, Md. 

TRAILER AXLES, HITCHES, AND PARTS 
e If. you are interested in purchas ing trailer 
axles, bitches, and other trailer parts, contact 
us promptly. Complete house trailer blue 
prints, ss.oo. Write for free literature 
HAMMER BLOW TOOL COMPANY, Dept. D·2 WAUSAU, WIS. 

Seal your home against drafts and cold, 
stop expensive heat leaks I Keep out 
dust and dirt. J ust press MORTITE 
pliable plastic tape around windows, 
doors, baseboards, etc. It's easy I It's 
sure! 

A r oll covers about 80 ft., enough 

1...1...1.\ 

$125 
Hioher weet ,, 

for 5 windows . . . Rockiu &: C4ntUto 

At hdwe., paint, dept. stores and lumberyards. 

IRffMORTirf J. w. MORTELL co. 
C I R C U 1 A R 534 Burcb St., Kankakee, Ill. 
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NCO RAIN-MASTER 
"t:Jead-~~, 
WINDSHIELD WIPER 
ARMS ••• BLADES 

BLADE SNAPS~~:~
STAYS PU 

(
A war-born invention-by ANCQ-first) 
for mi!itary aircraft-now for your car. 

DON'T 5 HOOT 
GAS-PUMP 

YOUR 
MAN! 

He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car •.. in stormy 
weather ••. with your dull old wind
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new AN C 0 RAIN
MASTER Wiper Blades and Arms. 
He has them-Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 

PATENTS 
MAKE JOBS 

Aft~r all, it's your car to protect. So 
youremindhim.GetRAIN-MASTERS 
• •• patented features ••. original equip
ment on many m~~s of high grade 
cars and trucks • • • used in war
on our fighting tanks and trucks 
and ships and bombers too ... because 
ANCO RAIN-MASTERS clean 
quicker, dean cleaner ••• last longer. 
May save you a costly smashup. 

Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 

THE ANDERSON COMPANY 
Established 1918 

GARY, INDIANA 
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The Makers of 

FEDERAL ENLARGERS 
PUBLISH THIS GREAT BOOK AS 
A SERVICE TO CAMERA FANS 

RAVE NOTICES 
FROM FAMED PHOTOGRAPHERS, INSTRUCTORS AND EDITORS 

" LAUGH AND LEARN- when yo11 read this brigbt new 
fJ/JII! by don berolrl. Tbe lf1ng11age is plain and r!ear and 
g't)', 110 gobbledy·gook, 110 gr.1pbs. Nire big pir111res, f11nny 
sketdus, compact ins/mclionJ-et•en a beginner ran'l miu 
if be r.w re.1d .. , MABEL SCACHERl, Camera Editor 

N EW YORK WORLD·TELEGRAl-f 

" A GEM-takn all tbe nu·stery 0111 of Enlarging. l flbiJ 
book does11'1 leach )'Oil tbe arl of Enlarging in one eaJy 
reading, 1'11 eat mr cigar.'" - VICTOR KEPPLER 

" DON HEROLD'S HAPPY FACULTY of pleaJautly sim· 
plifying things makes ''Enlarging is Thrilling'' a tlalllable, 
1111derslamlable book.'' SARRA 

" COMPLETELY FASCINATING - the easinl to llnder. 
staud ma1111al on E•liargi11g et•er ll'rillen - (a11d l' t•e re,1d 
tbem all)." H. P. SIDEL, Director, 

THE S CHOOL OF MODERN P HOTOGRAPHY 

" ENLARGING SIMPLIFIED-Ibis book explaim tbe wby'; 
and holl''s of Enlarging ll'ilh rare simplicity and romplele· 
Ill'S!. lllllslralions, excellent."' SAMUEL F. FALK, Pres. 

THE NEW Y ORK I NSTITUTE OF PHOTOGRAPHY 

PROFUSELY ll.LUSTRATED.WITH"HOW-TO·DO.IT" 
PHOTOGRAPHS 

WriHen in Plain, Everyday, Non-Technical Lan~uage 

Whether you're a dyed-in-tqe-wool enlarging fan like 
Jon herold, or plan to explore the fascinations of this 
ex_hilarating hobby, you'll find "Enlarging is Thrilling" 
a JOyful experience in good reading and a guide to better 
enlargements. Sixty photographs plus don'herold's humor
~us but instructive illustrations serve to show you, step by 
step, ~ow simple it is to make beautiful enlargements. 
From f:'eginning to end it's chock full of enlarging in
formauon, simply written in don hero/d's inimitable style. 

CONTAINS NO ADVERTISING 

FEA1URES 

FOR THE BEGINNER: WHAT'S NEEDED TO ENLARGE • HOW TO SET UP EQUir
MENT • COIN TEST • CHOOSING THE RIGitT NEGATIVES • DEVELOPER, STOP, 
HYPO • CHOICE OF PAPER • TEST STRIP • AIC Of DEVELOPING . . . 
• DRYING AND MOUNTING HINTS, ETC. ETC. .""!"...:::'(' -;•'-

rn"-4~ 
FOR THE ADVANCED: HOW TO MATCH NEGATIVES AND . • 
PAPER • ADVANCED POINTERS ON CHEMICALS • LIGHT b~;,~~('~ --:·l .. 
MANirULATION, PRINTING IN, DODGING AND VIGNffiiNG ., ··. ~ 
• COMBINING NEGATIVES • EXPOSURE CHARTS • BORDERS 

CORRECTION OF DISTORTION 

INUUDED WITH EVERY COPY-17" x 22" DARKROOM 
WALL CHART ILLUSTRATING 6 BASIC STEPS IN ENLARGING 

At Comoro onfl loolr Stores 
:::: or Sonfl 2Sc in Clloclr, M.O., Coin or Stomps to 

.. •~¥:!z~J~j.~~9-·t~t J'EDERAL MANUFACTURING & ENGINEERING C~P. 
; Mdtrs of Ftdtr~tl ENIRrttrs 6 Elutroflit Dt~ittl 

20f STIUIIN STREIT IIOOKLYN S, N. Y. 
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LOO.P WIRE 
OVER aOLT 
IN ' HOLE 
DQll..l.ED IN 
TO.&GLE 

• 

STJ~ WIRE 

"\\A-LOOP FOR 
..,.,... C.t-ttLD's HAND 

Wire Enables Child to Use Switch 
STIFF wire suspended from a toggle 

switch will permit a small child to turn a 
light on or off. Drill a hole in the toggle 
near the outer end and attach the wire by 
slipping a small bolt through the hole and 
an eye in the wire. Run the wire through 
screw eyes on the wall to keep it from bend
ing when thrust upward.- A. ARMSTRONG. 

. 
Hockey Pucks Replace Old Casters 

HOCKEY pucks, obtainable at a sporting
goods store, are good replacements for worn
out rubber casters on washing machines. 

· Bore an axle hole and bush it with a piece 
of brass or copper tubing.- R. M. W. 

Pipe Vise Removes Gear or Pulley 
WHEN a gear resists removal, the top 

part of a pipe vise, arranged as shown in 
the drawing, will quickly pull it off the 

shaft. Attach one 
end of a chain to the 
bolt on which the 

TOP OF 
PIPE V ISE 

vise normally pivots, 
loop it through the 
gear, and bolt it to 
the opposite jaw. As 
pressure is exerted, 
the gear slides off 
the shaft. This same 
arrangement also 
will remove a pulley. 
Two hooks formed 
from iron rods, each 
with an eye for bolt
ing to the vise, can 
be used in place of 
the chain.- R. E. B. 

POPULAR SCIENCE 
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ROGER BOWER, 
Director of WOR's "CAN YOU TOP THIS" 

\\ 

11 You can' t top this Forecaster 
for a cool, mellow smok.e. It regis
ters tops on my pleasure meter, and 
tops for Yalue.ll 

Roger Bower is typical of 
the pipe-smoking American who goes 
for the enjoyment and value in a 
Forecaster Superb. It's a finely made 
pipe that gives real smoking pleasure 
without demanding a 'premium price. 
That's just why so many Forecasters 
are going to servicemen . . . they 
too find real pleasure and relaxation 
in a Forecaster smoke. If your 
dealer is temporarily out of stock, 
it's because the armed services come 
first. Keep asking though! Once you 
own a Forecaster you'll enjoy it al
ways. National Briar Pipe Co., 
Jersey City, New Jersey. 

$1.50 
SIR SHELDON 

in natural 
briar, $2.50 

• 

Buy War Savings Bon'ds and Stamps regularly. 

ONLY 
HEATER 
OF ITS 
KIND 

IN THE 
WORLD! 

Here's the heater for your home next winter 
... the famous WARM MORNING. Exclusive, 
patented, interior construction makes possible 
amazing heating results . . • with remarkable 
fuel economy. 

Semi-automatic, magazine feed. Holds 100 
lbs. of coal. Burns any kind of coal, coke or 
briquets. Heats all day and night without re
fueling. Holds fire several days on dosed draft. 
Start a fire but once a year. Your home is 
WARM every MORNING regardless of the 
weather! 

SEE YOUR DEALER-Sold by more than 25,000 Hard· 
ware, Furniture, Coal and Lumber dealers throughout 
the Nation. 
LOCKE STOVE CO. 114 West 11th KANSAS CITY 

KEEP ON THE BEAM 
HULL STREAMLINE AUTO COMPASS 
always shows your driving direction. Re
liable for years, improved now in per
formance and accuracy. Limited supply 
at dealers'. Free circular. Price $3.50. 

HULL MFG. CO. 
P. 0. Box 246-E11 Warren, Ohio 

1 Qt. 

Sin 

7it~t,£in~ 

7'itf2 Pt~t12ctio-n 
S.O.S. FIRE G U ARD, 
Am e r ica ' s g rea r u cil i ry 
fire extinguisher . For oil , 
gasoline, electrical, and 
chem ical fires. Do you 
know bow ro prorect your 
car or truck from fire? 
Wiite for free book "How 
ro Put Our a Motor 
Vehicle Fire." The Gen
eral Detroit Corp .. Dept . 

10-F, 2270 E. J effer
son, D etroit 7. 

• 
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Experts Enthuse Over 
Renewable Blade Feature 

What's your hobby! Plane models? 
Leather work? Photography? Whatever 
you need a knife for, you'll do better 
with a supersharp X-acto. It gets those 
hard-to-reach places, does a better job 
••• quicker. 

What' a your business! Drafting? Teach
ing? Commercial art? You'll find X-acto 
the handiest, most efficient knife you've 
ever used .•• for paper, wood, rubber, 
plastics. Ind·ustry finds new uses for this 
versatile wonder knife every d:1y, 

What' a the reason! X-acto's refillable 
blades are super-keen, made like a sur-

. geon's scalpel, from specially ground 
surgical steel. X-acto handles are de
signed for firm grip and easy cutting 
control; the blades can't fold under. 
You've never used a knife so sharp, so 
safe, so sure! 

*Rei. U.S. Patent Off. 

OCTOBER1 1945 

' ·I 
• • 

• ave 1me • 

Busy Business Man Builds Scale-Model Railroad 
-Says No Job Too Ticklish for X-acto 

Meet Jack Reeder of New York City, 
owner, builder, and operating crew of 
the Coldwater Canyon Railroad. Mr. 
Reeder started this scale-model rail· 
road several years ago, as relaxation 
from the tension of business. By now 
it's one of the finest model systems in 
America. 

HELPFUL "HOW TO" BOOKLETS 
Full of Ideas • Only JOe each 

Write for one or all of these interesting 
booklets, chock full of suggestions for 
things to make and how to make them. 

( 1) How to Build Scale Model Planes. 
( 2) Boat Whittier's Handbook. 
( 3) Twelve Technics - The Knife as a 

Drawing Instrument. 
( 4) Commercial Artists' Handbook. 

X-acto Crescent Produc ts Co., Inc. 
440 Fourth Avenue, New York 16, N.Y. 

And here's what he says about X-acto: 
"Best model knife there is," he says, 
"Whenever I need a new sharp blade, 
or a different shape for a special cut, 
I can switch blades in a jiffy. And an· 
other thing, now that I use X-acto 
knives, I sport no more cut fingers, aa 
I did when I used razor blades ... 

X-ACfO TOOLS, TOO 
Scimtifical~y Accurat-Each Perfect lor ita Purpose 

Sander, 50~ 

Balsa Stripper 
[wilhovt ICnife) 
$1.00 

Hobbycrofler·a 
$ow, $1.25 

Drill Holder 
& Pin v; .. , 751: 

KNIVES 
&TOOLS 

X -acto Knives & Knife Chests From SOc to $5.00 

Buy whtrt you sec tlau sign. At better hardware, hobby and girt llaops 
-or if not available write direct to 

X-acto Crescent Products Co., Inc., 440 Fourth Avenue, New York 16, N . Y. 

Buy War Savings Bonds and Stamps regularly. 259 
• 
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NO GOO 
CAN PASS 
HESSON 
GUARD 

IT'S 
CUSHION 
SEALED 

HANDKERCHIEF TEST . 

/"""' -r-.J 
~ 

PROVES VITAL ZONE SPOTLESS 
AND FREE FROM "GOO"-no matter 
how often you smoke it I 

' 

STOPS 
SQUEA 

3-IN-ONE Oillubri· 
cates without gum

mi~g, cleans, pol
ishes. prevents rust. 
Use it regularly on 
locks, hinges, sew· 
machines, tools. ...---..... 

' • 
No, we don't want 

.. 0132057745"! But we're 
mighty anxious to lay our 
hands on that old musical . ' Jnstrument you re not us· 
ing. We'll pay the highest 
prices in America for any 
of the following band in· 
struments 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. 

! 
ct'UJ iii · Ses tJu, IIJJ.J Beau4 
With this NEW TOOL (not a brush) everyone 
can easily draw lines with paint, enamel, lacquer, 

, etc. Used on autos, models, toys, games, imitation 
tile walls, cabinets, furniture, linoleum floors, signs, 
bulletin boards. sporting goods. home-workshop proj , etc. 

Se nd only $1.00 for complete tool for painting a / 16" 
wide stripe. including adjustable guide, operating instructions, 
etc. Extra interchangeable tips tor making 1 / 64", 1/32", 
3 / 64", 3/32". and lfs" wide stripe lines-.50c each. COD 
orders-.25c extra. 

Aa eoay ro uae 
oa a pencil 
~ 

EYifJ Painter aid Craftsman Should Own 011 
Send tor your tool and as many 

addit.ional width tips you need today. 
Use it. If you are not satisfied that 
you can do better work. add charac
ter as well as beauty to your product 
or project, return the tool and we 
will refund your money promptly. 
Paint Dealera: Write /or literature, 'etc. 

WENDELL MFG. CO. 
4234·A Lincoln Ave. Chlcaco 18. 111. 

BUILDfARQWELDER =:'AA~~ 
For Light or Heavy Work. 75-200 am- wt.LULtt 
peree. Complete PLANS 35c. Send today 
and we 'll include FREE our BIG Cataloa. 
LEJAY Mfe. Co., 1323 LeJay Bid&•• " 

MlnaeaDOIIs, Min•· 

AUTOMATIC GRIP SCREWDRIVERS 

• 

Hold·E·Zees do 
the lob better, 
foster. They excel 
wherever screw
drivers are used. 
Gripper Instantly re
leased by !Rrlng action, 
sllditig up out of way when 
not In use. Highest quality ma
terials throughout. 
UPSON IROS~ INC •• 8& EII.IIP Sl., ....... 4, II. Y • 
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Ingenious New 

Technical Methods 
Available Now to Industry in General 

Now I Proiection Welding of Two 
Studs to Housing in One Operation I 
The series of P-20 Peer Welders were developed to provide manu
facturers of sheet metal and wire products with autOmatically air 
operated machines capable of high speed precision projection 
and general spot welding. They are sturdily constructed, low 
priced, direct air operated, press type machines. 

Shown above, is a Peer P-20 set up with safety guard which is so 
adjusted that, when lowered, it trips the switch and causes the 
welder to pass through a complete welding cycle before the ma
chine automatically lifts the guard and stops, ready for the next 
operation. Other means such as a foot-switch control, can also be 
used to actuate the welding cycle. 

The standard cylinders furnished with these welders provide 
nominal electrode force up to a maximum of 1000 lbs. Pressures 
are easily adjusted by the air pressure regulating valve. The 
welders may be operated with strokes suitable for work at hand 
within the range of from O" to 3". 

Shown at right, is the w rapper from a package of Wrigley's 
Spearmint Gum. This famous wrapper will remain empty until 
conditions permit Wrigley's Spearmint manufacture in quality 
andquantity for everyone. Wrigley's Spearmint Gum, will, one 
day, be back as "a help on the job" to workers in industry. Until 
then, we ask you to remember this wrapper as a guarantee of 
finest quality and flavor in chewing gum! 

You can get complete information from 
Pier Equipment Mfg. Co., 8 Mitton St., Benton Harbor, Mich. 

• 

• 

Air Operated Press Type Spot Welder 

Remember this wrapper 
Z-85 

OCTOBER, 1945 Buy War Savings Bonds and Stamps regularly. 261 
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• Marlin Rilles are being made again! 
Quantities limited by government re· 
striction, but several thousand sports
men will soon own brand new Mar
lins •.• the best in 7 5 years. Honest 
guns-safe, accurate, lorig-lived. 
Built to standards that made the name 
famous, with war-improved skills. 

I . ~' , __ .,. 

If you're lucky enough to 
get a new Marlin, treat it 
well. It will repay your care 
with many long years of 

• servtce. 

FIREARMS COMPANY 
New Haven, Conn. 

ETAILS 
ONLY 

PLUGS INTO 
UGHT SOCKET 
Victory Model Handiweld 

95 --

Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous beat to weld 
all metals. Not a toy welder that 
uses carbons. but actually uses 
standard coated rods-s1zes 
1 / 16" and 3 / 32". However. 
due to Priorities a generous 
supply of 1 I 16" rods only are 
supplied with the welder. 
Guaranteed not to burn out. 

~~~;.~!~]~!~fenders, auto bodies . machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 

fl·om light s ocket. You'll lind a thous and u ses tor this 
weld"r around your home, cara&'e , workshop. Also In 
&"at'a&'es, factorlea. repair shops, tln shops; mechanics . 
Inventors, plumbers, farmer&, etc. Order a "VIctory 
Model" Handlweld now. SEND NO MONEY. We 'll rush 
one to .vou with roda , helmet, operatlDC lllatruetloDa, and all nee••· 
sary p arta with the exception of a lartre Jar and a amall piece of ex· 
tension cord; these most everyone haa. Pay poatman only .1 .9:1 
plus a few cents postage. If not dell~thted return VIctory Model 
Handlweld In 5 days from receipt and mont~Y paid for It will he 
refun<1el1 promDtlY. Rush :vour orli"r now. 
KUMFY PRODUCTS Dept. A-205, Cincinnati 2&, Ohio 

PULVE 
FLEA POWDE 
~ 

100" SATISFACTION 
. . . OR MONEY lACK 

MASCOT SLIDE RULE 
Fits the pocket. Quickly solves any problem 
ln multiplication, division, 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 if not 
satisfied. Special offer to agents and dealers. 

MONITOR SLIDE RULE 6" Dla. 

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

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

--~ __ .... _,;!!; 

c: lJ T our shipping · room costs $600 
a year," claim users o f Ma rsh Stencil 
Machines, Brushes, Inks! Three sizes to 
meet Gov't Spec., 1", 3/4", 1/ 2". For sample 
stencil, shippers' handbook and prices, pin 
this to business letterhead , with your name_ 

MARSH STENCIL MACHINE CO. 
64 Marsh Bldg., Belleville, Ill., U . S. A. 

262 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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"HE SAYS HE JUS"f PU1" 
SU RO GRAF -FLO)(. PIS'fON 
R.\NGS \N li" \ H 

·--------•. 
-

____ tiV 

fl. I~ 

--
. . 

HERE 1 5 HOW TO MAKE YOUR CAR FEEL LIKE FLYING 
The r emarkable performance of Burd ' 'Graf-Flox" 
P iston Rings is due to the unusua l way they are 
made. Burd uses electric-fur nace iron because it 
can be scientifically controlled to produce a pist on 
ring casting that has uniform tension. Then by a 
specially developed Burd method the rings are 
''Graf-Flox" treated . . . deep ly penetrating col-

loidal graphite is applied ... to prevent the fin
ished piston l'ings from scoring. scuffing. seizing 
or sticking in grooves. ·rhese are the reasons why 
Burd "Graf-Flox" P ist on Rings add thousands of 
extra miles to mot or-life . .. r est ore " new-engine" 
power, and gas and oil economy. Mail the coupon 
today for additional facts and two helpful books. 

BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL 

• 
I BURD PISTON RING CO., Dept. PS, Rockford, Illinois 

I 
I 
I 
I 

Gentlemen: 
I"d li ke a FREE copy of your "Handy Han dbook" which tells how 
to k eep my car In good workln~ order. Also send a "Car E con omy 
Record Book·' for keep In~ my mllea~e cos ts . 

N .. l\!\fE ..•• . ••• . •••••••.• • •••••••••• • • •••••• ••• •• •• • •••. 

--..... .a\DDRESS .• . ••••••••• • ••••• •. ••• • •••• ••• • •• • •••• • • • •••• 

I I 
L 

CITY . . ••• .. • . • . • . ••••••••• • • •• •• •••• • •• STATE. • • • • • • • • _j 

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

To-night ••• 
pick up your pipe 
A load of Christian. Peper Pouch 
Mixture will help you forget the 
problems of the day as you settle 
back and relax with this friendly 
smoke. 
There's down-to-earth satisfaction 
in the honest fragrance, the just· 
right mildness of "Peper's Pouch," 
superb blend of fine imported and 
domestic tobaccos. 

POCKET-SIZE PACKAGE 2 5 
AT TOBACCO COUNTERS ( 

29 

Ch1·istian Peper· St.Louis 
~-~v-~~~1172 

SHINOLA SHOE POLISHES 
WORK LIKE A CHARM 

ON WOODI 

• You apply them as you would any wax. They're swell 
for covering nicks or scratches-for touching up or refin ish
ing furni ture, old or new. Whether the fu rniture you want 
to polish up is cherry, maple, walnut, mahogany, or pine 
- there's a Shinola colored wax to do the job. . 

If you hadn 't thought about using Shinola on furniture, 
it probably hasn't occurred to you tha t Shinola Wax Pol
ishes are exce llent for preserving lino leum .• . for finish ing 
airplane and ship models, too. So when you're buying 
Shinola Shoe Polish, keep these extra uses in mind. Might 
a s well get several colors to keep on hand. 

SHINOLA-10¢ 
IN ALL COLORS 

TAN (RUSSET) • BROWN 
OX-BLOOD • BLACK ( lnConodait's 2inl) 

C.opynghred m< 'n..ll 
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s RAPING FILLETS and metal parts or 
patterns - getting in behind lugs or 
projections- deburring and counter
sinking holes in hard-to-get-at places 
(like the inside of a tube) . . . these 
indicate the versatility of the Nicholson 
Ball Shape Rotary File operated by 
portable tool or flexible shaft. 

The Ball is one of the popular 
Rotary File shapes offered by Nichol
son. Like the others, it is available in 
either Hand Cut or Ground type; in a 
choice of 3 cuts - Coarse, Medium, 
Fine; and in diameters of Vs" to 2". 

ASK YOUR DEALE~. If industrial, machine-shop 
or training-school management, write for cata
log and price list. 

NICHOLSON FILE CO., 90 Acorn St., Providence 1, R.I. 
(In Canada, Port Hope, Ont.) 

Buy War Savings Bonds and Stamps regularly. 

""- . 

"'"""- • 

with the "PENCIL· SIZE" handpiece 
Fored om's remarkable PENCIL-SIZE HAND
PIECE gives you finger-tip control in performing 
scores of tasks- grinding. polishing, deburring, 
sharpening. cleaning. s lotting, milling, etc. Gets 
into tight places that ordinary tools cannot reach. 
Used on a ll m etals, wood, glass and plastics. 
Model 505 as Illustrated $17.50. Other models, some 
with larger, ball-bearing handpieces, up to $48.75. 

Catalog No. 70 on request 
OVER 50,000 FOREDOMS HAVE BEEN SOLD 

FOREDOM ELECTRIC CO., Dept. 70 
27 PARK PLACE, NEW YORK 7, N.Y. 

save Finf!f 
Steel-Grip Finger Guards 
Hundreds of factories are saving time 
and injuries in war production by 
protecting workers w1th Steel-Grip 
Finger Guards. Used for handling 
rough or shaJA> articles, for buffing, 
grinding, sandmg, polishing, punch 
press work and hundreds of other jobs. 
Protect fingers or thumb, front or 
back, from cuts, abrasions or blisters. 
Made of durable leather with elastic 
web back for snug. cool, comfortable 
fit. Easy on and off. One size fits all, 
men or women·. Send lOc each for 
samples or trial order box of 50 at 
8!-ic each, less 10%. 

Cat4Wo of Stul-Grip Sa./~t11 
Ana~"el /rH em reque~~t 

INQUSTRIAL GLOVES COMPANY 
Famous Ind ustrial 655 Garfield, Danville, Illinois 

Safeguards Since 1910 (In Canada: Safety Supply Co., Toronto) 

350 CUTS PER MINUTE 
Make money sawing wood. Use Ottawa-fastest cutting. Cuts 
large, small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built to last with heavy, stiff saw blade. Pos
itive safety clutch control; uses power take-off any tractor. 
OTTAWA MFG. CO., D901 Forest Ave., Ottawa, Kan. 

QUICKERJ 
Fl)( • 

PLASTIC WOOD fills na il 
and screw holes so doors, 
curtain rod s, window 
shades rn a y b e.,?fP-=====so""" 
rehung se
curely. · 
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• 

Send any size Photot NegatiYe or Snap
shot a nd r eceive 20 beau tiful Chris tmas 
Ca rds with E n,•elopes to match. Like 
offe ring your Chris tmas Greetings in 
P erson. E ach P KOTO I S AN ACTUAL 
HIGH GLOS PKOTOGilAPH. All origi
nals returned unharmed. Send only Sl. 

20 ~~~J'k~H *1·00 

PHOTO SP E CI ALTY CO., Dept. 129 
3S W. 33d St. , New York 1, N. Y. 

APeX suN G:..AssEs FOR EYE COMFORT 

REPAIR FURNITURE 
WITH HIDE GLUE 
like the best furniture 
factories use •••• 
Liquid, ready to use with
out mixing or heating. No 
chilled Joints. 

FRANKLIN 
.e~ib6LUE 

IF YOUR HARDWARE DEALER 
CANNOT SUPPLY YOU send 
lOc for '.4-pint to The Franklin 
Glue Co., Columbus J, Ohio. 

BROKEN OR 
USABLE 

-:-all kinds. even Ingersolls. IDghest prices paid for jewelry 
rmgs, spectacles, alarm clocks, razors, cigarette lighters, gold 
teeth, e tc. Cash mailed promptly. . 

Lowe'• • Holland Bide., Dept. PS, St. Louie 1, Mo. 

When Writing Advertisers Please 

Mention Popular Science Monthly 

String your clothes line on TITE LINE 
clothes line holden. It'• quick. It's easy. 

It's the surest way to preven t that exasper
a ting washday disaster-broken clothe• 
lines. Each section is securely gripped 
a line b reak aftects only one section, 

EASILY INSTALLED DN FLAT OR ROUND SURFACES 
TtrE-LtNE clothes line holden are ueed In attico . 
buementa, outdoors - wherever clothea line Ia uaed. 
SaYee line ... ves time, preYenta 
lmota and Jdnka, bolda line tigbt, 
no tieing. Get TIT E- L I N E 

at ,.our faYorite bardwar. 
or Yariet7 a tore If not 

• ,. / In atock, aend ua ,.our 
"'- d•aler' a IIIIIUI, 

THE MIDLAND C-QMPA"'NY 
u our ' MI.J.WAU ~EE . w scoN_sl' 

OCTOBER, 191,5 

When you seek legal advice, you ask a man 
who knows the law. When you want co learn · 
which saw is best, ask the man who knows 
saws-the carpenter. Most carpenters use 
Disston Saws. They will cell you they like 
Disston Saws because these famous saws are 
faster cutting, they do finer, smoother work 
and ·they require less frequent sharpening. 

Take care of your Disston Saws and they will 
continue to serve you well. Many hardware 
retailers and saw repairmen provide a special 
saw sharpening service. They will be glad to 
help you keep your Disston Saw- or ocher 
quality make-in good serviceable condition . 

• 
If you ne~d a new Disston Saw or other tool fo r 
essential work, talk to your local hardware retailer
he may be able to help you. 

HENRY DISSTON & SONS, INC. 
1010 Tacony, Philadelphia 35, Pa., U.S. A. 

• 
ASK FOR YOUR FREE COPY 

of the Disston Saw, 
Tool and File Manual. 
It tells how to use and 
care for tools. Ask your 
H ardware Retailer, or 
write us for a copy. 

265 
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in yo~r 
Meatift9 System 

Every crack, every 
leak, every loose con
nection or part in your furnace, boil
er, tank, radiators, piping, wastes 
heat, uses up fuel. Seal up those 
leaks quickly, easily, as professional 
repair men do, with Smooth-On No. 
1 Iron Repair Cement NOW. 

Smooth -On is easy to use as put
ty, gives lasting results. Requires 
no dismantling, no heat, no special 
experience. Makes tight repairs, for 

..... 

it expands slightly as it sets. Has 
been popular for home and shop re
pairs the past 50 years. Get Smooth
On at your neighborhood hardware 
store in 1 % -oz. or 7-oz. containera, _ 
or if necessary, from us. Inexpensive 
-does not deteriorate. 

FREE HANDBOOK 
ON REPAIRS 

...... I ..-(at·· 
\WJIII. '"' ww• 
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40 Pages of tested, short-cut Instruc
tions for Ingenious practical repairs 
around the home, car and shop. 170 
diagrams. Pocket size. Conveniently 
indexed. Mall the coupon • . 

~~----MAIL THIS TODAY---· 
Smooth-On Mfg. Co., Dept. 58, 
570 Communlpaw Avenue, .Jersey City 4, N • .J. 

Yes-please m a ll me my Sm ooth-On Handbook. 

Name . . . . • . • . . • • • • . . . , . . .. .. • . . • . • . . .. . . . 

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

10-4 5 0 0 0 0 0 0 • • • o- • • • • • • • • •• • • .. • • .. 0 

WAS~ I:;RS CUT !=ROM RUBBER 
TEAR 0~&: W~EN NUT IS TIGIHENED 

BOLTS CAN NOT S:ALL OUT 

Bolts Are Held by Rubber Washers 
SCRAPS of rubber cut from an old inner 

tube will keep bolts in place until you can 
get the nut or assembly cap into position. 
Punch a hole in the rubber and press it over 
the bolt. It will hold until you are ready 
for it, and tightening the nut will auto-· 
matically tear the rubber away from the 
joint.-A. H. W A YCHOFF. 

How to Improvise a Hardness Tester 
~TAL hardness 

can be gauged ac
curately enough for 
many practical pur
poses by dropping a 
steel ball through a 
glass tube placed 
squarely on the 
work. The height of 
bounc~ compared 
with the bounce on a 
known metal indi
cates the hardness. 

ST!;;i;;L 
BALL-O 

+ 

~EIG~T 01= 
BOUNCIO IS GLASS 

APPROXIMATE :TUBE 
INDICATION 

OF 
~ARDNESS 

Hinge Made of Furnace-Chain Links 
NEAT hinges can be made out of sash or 

furnace-chain links as shown below. The 
links are connected with short bolts which 
are flattened at one end with a hammer. 
Mortise the edge against which the hinges 
are to be used so that the door or cover will 
close properly. Two screws may be used 
in each link opening. Wider hinges can be 
made by adding extra links.- F . S. 

• 0 -

' SASH OR J;URNAC~ 
C H A l N b:l N K S 
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"I Never Realized How Much Improve
ment a Good Screen Makes • • • • " 
A home movie and camera fan writes: "My flrst pro• 
jection of my Kodachromes on a Radiant Screen with 

the 'HY -FLECT" glass beaded surface 
really thrilled me! Colors came out 
rich, clear and warm. Even black-and· 
whites showed 1 OO% improvement. 
When I think how many hundreds of 
dollars I have invested in equipment 
for making pictures-1 now realize it 
was short-sighed ec~nomy to show them 
on a make-shift screen • • ." This is 
typical of hundreds of letters received 
from enthusiastic Radiant users from 
all comers of the country. 

Send for FREE Book on Proiectlon 
Mail coupon today for FREE copy of 32 page 
Illustrated book, "The Secrets of Good Pro-
1 ection." Gives complete information on getting 
best projection results under all conditions. 
Also for free circular giving specifl

The Radiant Screen here 
Illustrated Is Model DS
portable, sturdy, compact, 
easily set up, quickly ad
justable. 

The Radiant line lncludesa 
complete range of wall, ceil
lngand table models in sizes 
2Z" x 30' to 20 Ceet by ZQ 
feet and larger. 

cations,features,and prices of Radiant.------------------------
Screens for all purposes. : RADIANT MA~UFACTURING CORPORATION -------, '''"' 

lORING 
BAR 

HOLDERS 
AND 

BORING 
BARS 

(Formerly 
known •• the 
"Clayton") 

GLOII HIAVY DUTY 

liD TUIIIIITS - Adap ... 

ble co any lathe ,,~ .. 
u...el Pt«istOn built 

Rugged conJtrucuon. 

OUTSTANDING FEATURES BORING BAR HOLDER: 
Duplicate Operations 

Boring Bar Holder can be r emoved from 
lathe without atreetlng BorlQg Bar setting. 
I dentical set-up may be r etained for later 
duplleate operations. 

Save Set-up Time 
Bars can be changed, tool bits raised or 
lowered, distances lengthened or shortened 
between the tool bit and the body or the 
bolder- all without disturbing the align
ment or the holder with the lathe. 

Speed Produetton 
Boring Bar or any fractional size (within 
capacity or Holder) Is Instantly center ed 
and clamped without sleeves or fingering 
adjustment oC center POit. 

OUTSTANDING FEATURES GLOBE BORING BAR: 
lhN calibration markings assist settings, 
minimize vibration, permit hea\'ler cuts. 

S••l c .. ,_. f or Fr•• B•ll•tl• ••tl Prl&•J. 

Mr N. J. T a yiO< of Lak .. 
laad. florida. s• r •: '' I 
flt~•'l IH 4ow I 101 ttiHI 
lt•ft~r• I 101 , .. , CLOIJE 
ltflLLEil u, it ..,.,.,, 
.. ,., ~.., ,J (t.J .... , 
liiJN ,..;,., .,, . , 1.-r .,, .. 

IMMEDIATE 
DELIVERY, 

See !fOUr dealer 
or write for de• 
tailed lnforma· 
tlon 
' 

GLOBE PRODUCTS MANUFACTURING CO. 
UIO ROIIRTSON IOUliVARD • lOS ANOIUS ~. CAlif. 

OCTOBER, 1945 

• 

: 1171 W. Supe~IOI St., Chicago 22, Ill. : 
I Gentlemen: Without obligation, please send me free f t 
1 llhlust~ated book, ''!he Secrets of Good Projection ~~:o !::,". I 

s OWing complete line of Radiant Screen. • ar 

Na"'8. • • • • • • • • ••••••.•.• ••• ••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • 

Address 
• 

0 
•••• • ••• 0 • 0 0 • • ••••• 0 •• 0 0 •••••••• •• •••••••• 

• • • • • • • • 

City •. • • • • •• • • • • •• •• • •• •••••••• ZOIIe State 
• • • • • • • • • • • • • ••••••••• -

Costing a fraction as much lJ a srandard miller. the Globe 
can perform praCtically any milling operation. using your 
lathe motor through headnock as the source of power, 
and employing all the ·~· and feeds of the lathe. 

o .... 1111111,;11 Slot Cwftl"ll _.,mJ Mo•y Otltor , .. , .. . Cuttl"'l ICoywoyt Mllll1011 

0..... Cuttl"ll o,.,.,,.,. 
AUTOMOTIVE REPAIR MINI 
A profitable source of new revenue is o pen ro )'OU wirh 'h~ Globe' 
MiiiH in dw trueing of truck and peucngrr car brake drums. 
f or t'J::amplt', i' incrHSH d~ swint of an 11 .. Iache (0 l9~Y·. 

large tnough for ~ruck bnko dnuru. Writ• for paniculars tH•J· 
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Briarcrafi' _ · 

mohema~ter 
sidetracks rank moisture 

You'll make an extremely pleasant 
discovery when you light up your 
Smokemaster for the first time. 
The cool, sweet, fragrant smoke 
will rell you insrandy t hat 
you've found a really d ifferent 
pipe. For Smokemaster actual-
ly sidetracks moisture. 

An ordinary pipe cleaner, 
folded and inserred in the 
stem, absorbs harsh, b it-. . 
Jog moJSrure as soon as 
it forms-smoke never 
passes t h rough d is
tasteful ju ices. 

In a w ide range of 
handsome models 
of native b riar. 

Pat. No. 2,166,53 7 

Smoke passet. 
through tube slotted 
a t bottom. Moistflre 
is abso1·bed by pipe 
cleaner utlderueath. 

Smokemaster Custom-made $1.50 
Smokemaster Standard $1 

At leading dealers e11erywhere 

Briarcraft, Inc., 347 Fifth Ave., New York 16, N.Y. 

You can easily restore beauty to dam
aged wood surfacea with this new 
practical kit. Enables anyone to do 
fast, easy touch-up jobs like a profes
sional cabinet finisher. Reoairs holes. 
burns, gouges, scutr marks, etc. Com
plete outfit-pars for itself over and 
O\'er. 

- Amazinc Results-Easy to UM 
Kit Includes 23 dUferent lte1D8-acratc:h removera for &lllfht acratchea, 
assorted s hades of she llac s ticks f or dee p nicks. bot
tles of IIKht and dark stains, shadl nK lacquer, a lcohol 
lamp with fue l, stainless steel spatula, touch-up 
brushes, scratch sticks, s teel wool , sandpaper, rub
bing liquid. Pack ed ln handy leathere tte finish case. 
Send for It today. Best Investmen t of lifetime . Fully 
guaranteed. Detailed Instructions supplied. 

BUILDING WITH COMPOSITION 
Stron~rlY reinforced with cheap wood. Mod
ern s tream-lined roof , walla and KUttera. 
How to build a hou se 22x24, three rooms, aa 
low aa 1100 for materials: ~rarage , 120: 
20x~O poultry house . lUO. Fann bulldlnlta 
for a few dollars. Homemade equipment to 
make wall-hl.,;h bulldln.,; blocks with lrullde 
and outalde ftnlah: roof, wall and floor tile 
In color. and durable wallboard o f sawdust 
for a few cents. Several formulas. Lahor 

·~~'f-;, ~~~~ , no painting. Make doors and w indows. Also sec
tl c. • 5 moneysavlng bulldln&' Ide as , Mixer and saw 
easily made from old auto. 40 Bus iness Plans. Earn $ 10 a day. 
Guaranteed, Illustrated Instru ction book, 11.00. 
MAKE FURNITURE OF COMPOSITION cement, sawdust, pape r, a s
beatoa. Homem~ode cements. Some part scrap wood and metal. 
Make tables. cabinets, chesta, racks, shelves, Inclosed sinks, lawn 
novelties and toys . Over 500% profit. 50c. 
HOW TO MAKE ACCURATE HOME SHOP MACHINES, tools , jig-. 
c ircular, band saws, forge, electric w eed cutters and many other 
th ings from old auto p arts and used motors. Illustrated. 50c. 
HOME MFG. ENTERPRISES. ~0 selecte d home s hop projects, 50c, 
Special: All of the books described above, $2.00 postpaid. No C.O .D. 
HOME INDUSTRIES,1318 So.3oth Ave.,DeDt.PS,Omaha S.M ..... 

MAGIC CUTTER 
Cuts up to 4'; hole in. ~ 
plastics, wood and W 
metal. Wonder tool for 
amoteurs and profes• 
.sionals developed by 

&~ • .., famous lab for own use~ 
$1 to:. Dept.-A 10 · 

ROBERTS ASSOCIATES 
ldllll '"·· ••• , ••• 22 

A DANGER SIGNAL 
Often associated witb Hardening of tbe Arteries, 

a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and otber grave compltcattons. Resultful trea ttns 
metboda of tbe Ball Cltnlc bave proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 

HOIAIT A.C. 
lf0t11form•r Trpa 
Arc W•/der. 
HOI AIT 
'"Amp 
,orlot./• Electric 
Arc W•ld•r. 

There' s oil the d ifference in the world in Hobart 
"Simplified" Arc Welding o nd jud plain old a rc 
welding. It's the extra speed ••• better control of 
the ore a nd greater ease with which you weld, that 
ma1ces Hobart the choice of operators the world over. 
" Multi- Range" Dual Control, Exclusive Remote Con· 
t ro l, Polority Control and Except ional Stabil ization ore 
just o few of the many reasons why Hobart is the 
fastest sell ing arc welder o n the market today. Ask 
for a complete Arc Welder Catalog • • • it ' s FREE I 

-

HOBART IROTHERS CO. lox P-105 TROY, OHIO 
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Enjoy a worth 
. , . making bCilULUl~ • . lawjJ:t t 
clocks and other 
furnishings for your home. 
No, not ordlnary"scbool" proJ
ects ... but cUstlnctlve de
signs equal to those sold In 
N ew Y ork's high prtced shops. 
It's so easy to do now! 
New Methods-New Materials 
Warti me d evelopmen ts In 
R a inbow plastics. Extrusions, 
Onyx-like Coatings, Overlays 
In Colorful patterns of R are 
Woods, Exotic Ll:mrd-Skln 
tinislles-and remarkable 1\J)
pllcnt lons In metals and woods 
-are yours to enjoy In a hobby 
that Includes everything. 

Projects. materials and sim
ple Ins tructions created by 
America's l eading artisans. 
And. 1/Cl, they are vours to en-
Jovat low coNt. So have fun while 
YOU SAVE ONE-THIRD 
OR MORE on attractive gifts 
and beautllul things for your 
home. 
EVERYTHING 

YOU N EED • •• 
ProJects, Plans 

Instruc tions ano1-. 
Material 

HomeCrafters Cu•ld , De pt . D ·lO 
360 N o. M ich igan Ave. , Ch i cago I, Ill. 

Send details o! your hobbY plan. 

I Name ___ ____ __ --- ______ ______ -------- -
1 

Address. __ ____ .. __ •. __ ____ __________ -- . I 
I City __________________ . Zone. __ .State.- -1 

IN.VENTIONS FINANCED 
NATIONAL DISTRIBUTION ESTABLISHED 
YOUR NEW PRODUCTS DEVELOPED 

Establis hed ma nufacturer desires new products to 
finance. dC\'Clup and sell for you. Engineering ad\·ice 
available. Your rights protected 100% . Patented or not 
we can help yuu make yout· ideas pay. Send complete 
information a nd description. 

RICHMONT, INC. 
21 S W. 7th Street, Los Angeles 14, Calif • 

POSTPA ID 

The ace of a ll ship mod el 
books. Pictures all types fro m 
C lippers to C orvettes . A guide 
to mode ling. C lose-up photos 

a nd detailed drawi ngs . Actual p la ns - a nd a 
glossary of nautical terms. Catalog ue of kits 
a nd supplies included, Catalog ue only- roc 

Address Dept. 2 
MARINE MODEL CO., INC., Z9 W. 15th St., N. Y. C. 

OCTOBER) 191,5 

WHO'S THE WORLD'S 

ost amorous o e 1 
AND THE HARDEST TO PHOTOGRAPH 

YOUR IAIY, OF COURSEI ••• This glamour model's 
cutest expressions and cunningest poses are here and 
gone in a flash. MERCURY n's super-speed will make 
them a cinch to capture and preserve forever. It's the 
new Universal camera whose precision and ease of 
handling will make camera headlines. 

MERCURY U (IT'S A UNIVERSAL) with 1/lOOOth·second 
shutter, will give you color pictures clear and true 
right to the edges, at a fraction of the usual cost! Uses 
standard 35 mm. color or black-and-white film car· 
tridges. Be sure to see MERCURY II first - ask your 
dealer to let you know the minute it's available. 

NEW Y ORK • CHICAGO • HOLLYWOOD 

WAJCH UNIVERSAL/or important developments in photo 
equipment, born of our war work in precision optics. 

• 
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A GREAT STEP 
FORWARD/ 

• 

Originally developed by 

Mallory for the United 

States Army Signal Corps. 

These batteries have 
. . 

enormous promise for 

peacetime civilian use. 

P. R. MALLORY & CO., Inc. 

INDIANAPOLIS 6, INDIANA 

270 • 

I Jobs for Surplus War Goods 
(Continued [rom page "1"1) 

on small farms and in semisuburban areas. 
A good many electricians and radio men 
dream of ha \'ing trailer shops in which to 
do on-the-spot repair and service work in 
their home areas. David M. Wilkinson, of 

I Norwalk, Conn., believes that one of the 
Army's land-mine locators would be of great 
help in the plumbing business ; be would use 
it to trace underground water pipes and 
sewer lines. 

Any number of items, of course, can be 
sold in small quantities to the ingenious 
owners of home worl{shops. Pottery bowls 
and jugs ·can be made into decorative lamps. -

' Airplane pistons can be cut down into at
tractive ash trays, and airplane connecting 
rods need only a little imagination to be 
converted into beautiful, modern andirons. 
There's no end to the possible uses for plastic 
windshields and windows from junked 
planes. All kinds of metal tubing will go 
into door chimes, vases, flower stands, racks, 

• book ends, and ultramodern furniture. Air-
craft sheet metal will be spun and ham
mered into bowls and trays of every size 
and shape. And the home craftsmen, of 
course, will be avid purchasers of the sur
plus tools, both power and hand, and of 
whatever hardware and small supplies may 
be available to them. Not the least of their 
demand will be for the compact, high
powered· electric motors developed for air
craft use; those motors will seem specially 
designed for their basement or back-room 
shops, where space appears to be always at 
a premium. 

Obviously, the Government cannot sell 
this surplus material piecemeal to indi
vidual purchasers; that would take years 
and hundreds of retail salesrooms. The 
policy bas been to sell it in as large lots as 
possible, preferably to small retailers. Ex
ceptions have included farm machinery, sold 
at public auction in farming areas, and air
planes, sold to individual purchasers under 

· a special setup. But the great bulk of this 
material will be made available only through 
established retailers. 

From the Government viewpoint, the 
problem is to dispose of this material as 
quickly and as simply as possible and with 
the least disruption of private business. 
There is no doubt that the ultimate con
sumers, ingenious Americans everywhere, 
will find good use for most of these figura
tive swords and spears of modern war. Yes, 
even for the bazooka, which may be firing 

• 
salvos of display rockets into the skies of 
freedom next July Fourth . 

POPULAR SCIENCE 
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11GOOD HUNTING11 

·with a SHERRILL! 
Plenty of gas, but poor tires? Use a 
Sherrill Auto Compass for that fall hunt
ing trip. You'll save tires, gas and time, 
too! Battle-tested design. Finger-tip com
pensation eliminates special tools. Easily 
attached. Accurate. Durable. See your 
dealer today. Supply limited. 

Sold at HdVJ., Drug, Dept., $250 
Clwin Stores and Service 
Stations. Only 

Lumber-Plywood Available 
Harold Hunt wants to ae.nd you biJr revised 
No. 14 Catalog. 124 pages or woodworkln!' 
'""A~ . 12 pa~res or rare wAod• In colon. 
UNEQUALED BARGAINS In Imparted and 
American woods, supplies. Send only JOe to 
cover POStage and handling. Those already 
holding t his catalog- send for r evised sheets. 

CRAFTSMAN WOOD SERVICE CO. 
27l8 S. Mary St., Dept. 1·&2, CkiCIII I, IH. 

Genuine Gerstner Tool Chests have been the 
choice or the bes t Craftsm en fo r 4 0 years. Free 
catalog for machinists and toolmakers. 

GERSTNER TOOL CHESTS 
545 Columbia St., Dayton 7, Ohio. 

Write For 
FREE BOOK 

Put this OTTAWA to work 
for you. MAKE MONEY! 
Wood is bringing highest 

,__ prices ever known. Ottawa 
SAWS 10 to 20 does more than 10 men. 
CORDS A DAY- E asily operated. F alls trees-..... ,.L, TREES- SAWS LIMBS saws limbs. U se 6·hp.ens ine for other work. 

OTTAWA MFG. CO., 1001 Wood Sl, Ottawa, Kans. 

GRIPSPREADER MUCILAG 

WHITE PASTE 

• 

--·-·~·~ GREENLEE .. ;·:::::::.., 

·-
HANDY CALCULATOR 

"Have never seen a Calculator with so 
much valuable information," writes a user. 
All you do is just set dial and •.• 

~ Convert linear to board feet 
~ Determine slope per foot in degrees 

~ Compare hardness, weights, shrinkage, warp·: 
ing, ease of working of various woods 

~ Find bit sizes for head, body and thread of 
standard screws 

~ Determine nail specifications 
~ Get helpful tool sharpening tips 
Heavy varnished cardboard, soil-proof, 6 inches 
in diameter, fits tool kit. Greenlee Tool Company, 
Rockford, Illinois. 

GREENLEE 

Sed pn tpUQl4 ~ttJ«AI ... ____________ ,_.... __ 
GREENLEE .. lOOL COMPAMY , 2130 COLUMBIA AVENUE 

ROCK.fORD -. , ILUNOIS 

0 IJtdoted is 1 o~. "Send your 1' tiondy C:Oic111atorn 
· ·,/~by ,.tllfn"'mail. ' '' , , ··· · 

~ n ~- . . . ~ ·' _y· 
:- . ' .. ;;.- . ': ,;. 

Ne'"e - --,~~._ ~-- -.. - -- ... - ·- --------·· ... ,.-- .. - - .. ,_ ' . 
< 

( ~ 

AdCirels._ .:._ _ ~ _...., __ ... _- -: __ ..,.... - ---------... --
. " ,. .< " 

, 
-City ; ··· · · .... ;..;- Stat· e '· 

-- --~ --~-~~--~- - --- ------- -. ~ ' "' -

• • 
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BROWN DUCKS 
Give Bxtra Protection! 

• You' ll f ind these new-sty le 11 oz. heavy 
Brown Duck Carhartts, wi th coats to match, 
the ideal work garment for those extra tough 

jobs. Structural iron and steel 
workers, foundry men, l ine-men, 
e lectricians, road bui lders, freight 
handlers, truck drivers and a host 
of ot hers swear by thei r ex clusive, 
extra pro tection, water repellent 
features. • 

They give g reater satisfaction, 
longer wear, real w ork comfort
are tops in appearance, protection 
and full cut to f i t. 

IF YOUR DEALER CAN'T supply you 
. send In your measurements and 
$3.50 for overalls or coot. We'll 
send them charges prepaid. 

WORK CAPS 

in materials to 
matc h. W osh 
oble , co m f o r t
abl e, with 
breather eye
lets. 

HAMILTON CARHARTT OVERALL CO. 
Established J 889 

Detroit , Mich. Corhortt Pork, Ky. 
Atlanta, Go. Dallas, Texas 

On sale at your local dealers 

dJh 1{D1H (!}"'If, - -

ALARM CLOCKS 
N ew, practical h ome courae. .Juat out. .Makea 
lnte r e &tln&" bobby-p rofitable too. Save m oney by 
dolnc your own repal r lnc at home. Eaay If you 
k now h ow . Pri ce n ow only fl. OO. Detalla FREE. 
Send poatc.ard. 
THIES JEWELRY STORE, Genoa 5, Illinois 

J. 

• 

A genulne steel pac.Jc"m ITH A BEAUTIFUL 
MOTORBOAT TOINE., Sa1~dE!e feature improve-
ments far in head of competition. 
Increases mil , reduces back pressure 
and gives b"1'ter perto•rm~~p'te. Savings in gasoline will 
pay for 

$17.50 
Slt.IGL£S-- fl1.. PLACE Of RIOULAR MUffLIR 

rit·'~··, $5.00 Chrya., Oltls,. Iuick, .teo, $7 .oe 
Willi' •utlost twe "l•l•r sMck Npl.c••••ts. 

LOW 
PRICE 

De.lers W11nled 

For Tractors 
- Ma kes wood sawing 
fast and easy. Can 

cut enough wood t o pay 
for itself quickly. Easily 

moved while attach ed. Big 
heavy blade. F REE details. 
OTTAWA MFG. CO. 

W-1001 Oak Ave., Ottawa, Kans. 

Make Radole k your buying headquarters for 
Radio-Electronic :repair a nd replacement needs. 
LArge sto<."ks assure finest, most complete 
selections of all Available Items at l ow est 
prices. Your orders receive special attention 
for f astest delivery. Semi today f <lr FREE 
Radole k Buyi ng Guide. 
UDDLDl CD., D1Jt, A-107, &811. bHIIplt St., Qlcap&,lll. 

,, ..... ~ "'""'" ... ,. .. ...... 
ARTHRITIS • NEURITIS • SCIATICA 
Why continue to suffer the a~roniz
in~r pains of these diseases when t}Je 
usual remedies have failed? Learn 
about a new trustworthy, modem. 

non-surdcal treatment method. This marveloua 
treatment !a completely explained in the Ball 
CliDic'a FREE Book. Write toda~·. No obl!eatlon. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 

fk~~~liNSIGNIA 
W!th your own first name soc 

Come and get 'em Post 
for only • • • • • paid 

Dress up your sweater, blouse. or lumber 
jacket and look just like the men that fly 
our big bombers. I ndicate selection by 
number and print carefully your first name, 
or your nick name. lllall with 50c today. 
Agents J\lake Jlloney-Take orders . Sell f or 
$1.00. lllustrated book of all Army Jn. 
signia Emblems only 2 Sc . 

INSIGNIA MART 
703 Broadway, Dept. S New York 3, N.Y. 

Some Models are War Casualties - But all · will be Peace- time Favorites 
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BASS OUTDOOR FOOTWEAR 
WEEJUNS 

f O R 
tCI SUR E wf,U 

QUAIL HUNTERS 
lOR 

t f lflD 4 SI • E.o M 

SK I BOOTS 
SMOOTH 

ON !tH SLOPfS 
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* 
i 
* ~ 
* * * ~ 
* "* * Handles AC and DC Voltmeter, DC Milliammeter High and ~ 

Low range Ohmet~. Size S!I2X8x3V4. 3'' meter with sturdy ~ 
D' AronsyaJ mowement. Write for Priority Information today. ~ 

Exclusln 
at Leo's 

PHONO AMPLIFIER KITS * 
Complete with tubes, all parts, *~ 
chassis, diagram, etc. Priority * 
AA-5 or higher. $9 50 
No. 1059. . • . • .. 1 

44 Paae Radio Parts Flyer. FREE 
Tube and Circuit Book •. ... lOc 
Giant Radio Reference Map.lSc 
Handy Tube-Base Calculator.2Sc 

-
:: ~ 

PLACE YOUR ORDER HOWl 
·-· Leo is making delivery now on 
--- HALLIC RA"ERS .. -..... -.. For preferred delivery. easy 

terms. and liberal trade-in allow
ance write Leo, W9GFQ. 

TEST EQUIPMENT 
We lla•e It or can get It! 

AINrns l.to, WSGFO. Dept 
P$.1 0, Concll Bluffs. loWI 

NEW CHEAP OIL BURNER ~ 
\)' FOR COOKING & HEATING 

HIA:f TOUI HOMI, COOK TOUI MIAU 
CHIA' PUINACI OIL r-~~~ 

NO MORE SHOVE OR 
ASHES. New Fuellzer Staner Vapor
Izing System turns Cheap 130 Flash 
Furnace Oil into 011 Gas heat without 
clogging up. LIFE-TIME GUARAN-

I. TEE against defects. $1.00-BONUS 
OFFER FOR TESTING. We will let 
you try it in your ou·n stove or furnace for one 
month. Get Yours for Introducing. Big profits. 

Be first. Send In your name today. 
NORTHWEST MFG. CO. , 537·M 5th Ave., Mitchell, So. Oak, 

''JACKPOT'' 
Home Model 

COIN MACHINE 
Get this new, colorful pay
out machine for your recre
ation room! Soon pays for 
itself! Three fruit reels. 
Costs player 5c per play. 
Pays off one quarter auto
matically on two cherries 
etc. (Retains 60 et,.. for 
house; 40 % winnings for 
player) . Also can be oper
ated to pay off tokens, 25c 
size. bearing odds from 3 
to 1 up to 100 to 1. Com
plete with 121 metal to
kens. Size 10 x 10 x 10 in. Metal construction. Wt. 16 
Jbs. Send $10.00 deposit, balance C.O.D., $49 SO 
F.O.B. Chicago. Immediate delivery • ••. Each • 

OCTOBER) 1945 

• 

YOU'RE NATURALL.i 
MORE 

WHEN YOU LOOK YOUR BEST 
You know how people talk about the fellow with the 
"porcupine" hair. Be careful this never happens to you! 
Now it's so easy to keep your hair smartly and neatly 
well-groomed all day long wth Glover's Imperial Hair 
Dress. Try the 30-second massage tomorrow morning 
with Glover's Hair Dress and see the difference in more 
natural-looking softness that makes you feel sure of 
yourself. NON-ALCOHOLIC to avoid scalp dryness ••• 
ANTISEPTIC for clean, protected scalp! Ask for 
Glover's at any Drug Store or Drug Counter-or mail 
the Coupon today! 

GLOVER'S flmperiat 

HAIR DRESS 
FREE 

TRIAL SIZE 
Send Coupon for Free Trial Size 
-with easy instructions for tho 
famous Glover's 3-Way Medicinal 
Treatment and FREE booklet, 
"The Scientific Care or the Hair.'' 

-----MAIL COUPON 
Glover's, 101 W. 31st St. 
Dept. 6610, New York I, N. Y. 

Send Free Trial Application package in plain wrapper by retum 
mail, containing Glov.er'a Imperial Hair Dress , GLO-VER Shampoo, 
and Glover's Mange Medicine in hermetically-sealed bottles, with 
informative FREE booklet. I enclose 10¢ to cover cost of packaging 
and postage, 

, 

Name.·--·----------------------

Addre$s .... --.. ·---------·--·------------·--······· ... ·-----·--·--

CitY--···--,--.,-·---~----~----·-······················Zone ....•... _. ___ State ..... _______ _ ,_ 

... 
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• Improving wallpaper paste 

T)ERHAPS you plan to use extra heavy 
r paper.· 

Or you want to strengthen paste for paper 
in rooms where air may get damp-such as in 
the kitchen or bathroom. To meet these special 
conditions, make a standard glue mix, using 
Y.i lb. of Casco and 1 lb. water for each pail of 
liquid paste. 

When thoroughly dissolved, stir Casco mix 
into the paste. It makes paste stronger and 
more water-resistant. You can use Casco for 
1001 jobs. And here's why so n1any folks 
prefer Casco for Aeneral wood AluinA: 

Unusual strength: Casco Glue sets chemi
cally. Doesn't just "dry out." Casco becomes 
as strong as wood itself and is highly resistant 
to dampness, heat, and time. 

Easy to mix: You just add cold water and 
stir. No heating problems. 

Economical: You use Casco as you need·it. 
There is no waste. . 

For water resistant projects and special 
outdoor jobs, get Casca:mite. It's a complete-
ly stainfree ure~ € 
resin adhesive. 
Casco Glue and 
Cas ca:mite are 
available in lOt, 
2St, and larger 
sizes at all hard
ware stores. 
WRITE FOR FREE Gluin~ Guide contafnin~ 
over 40 household ~luin~ hints. Address Casein 
Company of Americat.Dept.PS·95, 350 Madison 
Ave., New York 17, N. x. 

Powdered 
Casein 

Sets cltemicalfy-ltardens pennanenfly I 

• 
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Applicator for Scribing Stain 
ALCOHOLIC stain, used to make scribing 

marks more legible, can be applied with a 
small applicator bottle of the type sold with 
cleaning tluids and spot removers. Pass the 
saturated fabric cap over the work once for 
a smooth, even stain.-KENNETH MURRAY. 

Washer Saves Wear on Gauge Block 
WHEN drilling a 

number of similar 
holes with the aid 
of a wooden gauge 
block, slip a washer 
on the drill above 
the block to pre
vent the chuck 
jaws from eating 
into and wearing 
away the wood, 

Brass Strip Cleans Teeth of File 
CLOGGED file teeth can often be cleaned 

eft'ectively with a strip of brass. Draw the 
edge of the strip across the file several times 
in the same way that the teeth run. Cor
responding notches will be cut into the brass 
that will allow the strip to remove the 
clogging material.- K. M. 

c - -

BRASS 
STRIP 

POPULAR SOIENOE 
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Write or wire, 
factory direct, 

ARC WELDERS 
Post War Models now available. 
Most complete line of welding 
machines. Any size for any shop. 
from $20 to $200. 

Brazing, preheating, cutting, 
spot :welding, arc soldering, pipe 
thawmg. 

~0. llO, 32 Volt Models 

UNCONDITIONALLY 
GUARANTEED 

Highest grade of materials used 
in construction. 
There is a Forney Product in 
every town in the U.S.A. 
Also have used Welders. 

FORNEY MFG. CO., FT. COLLINS, COLO. 

at tile earliest possible moment and 
PAY FOR THEM OUT OF 

PATRIOTIC SAVINGS 
IN WAR BONDS 

Own versatile, low-cost, sturdy 
Boice..Crane 

Band Saws - Saw Jointers 
Jig Saws - Spindle Shapers 

Belt Sanders - Spindle Sanders 
Drill Presses - Lathes 

Thickness Planers 
Write today for folder on the 

So-Lo's CLEAR CEMENT 
Mends china, glass, porcelain, 
wood, metal, marble, model air
planes. Transparent. Stands boil
Ing water. Lorge tube lOc. Many 
other So-Lo Menders. Ask for 
them. At Hardware or 10c Stores. 

Millions Save wilh So-Lo Menrlers 

SAVES 
BARBER BILLS -.. . . . ' Trfma hair ae It combs! Eaap! 

· -' Quick! Keepe men 'e, women"• 
children 'a hair trim, neat,freahly
cut lookine all th11 time! Trims, 
tapera, thins out uneven hair. Uae 
like ordinal')' comb. Safe. Simple. • 

too experlenc.: req uired , Fine for lege, underarms! Sells like wild! 

SAMPLES FO.R AGENTS ~~~:..r:~~ ·:nt ~l:'.; 
eend name at once. A to•nny postal wiU do . SEND NO MONEY • .JuU 
your n•me, ~RISTI:I CO., 700 Bar St., AKRON, OHIO 

a safe, convenient plan for forward-look
ing shop men and home craftsmen. 
True, government priority restrictions art
removed, but civilian power tool delivery 
delays will continue to exist for many 
months. You can avoid prolonged waiting 
for your tools, or the necessity of buying 
something less satisfactory, by r eserving 
a preferred delivery position now. Use 
this convenient coupon to get details. ---------------------

• 

BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 

Please send, without obligation or cost, details of the 
Boice-Crane Purchase Priority Plan, together with a 
copy of your catalog on shop tools. 
NAJdE ______________________________ __ 

STREET-------------------------------

CITY---------------------------------

THE RADICALLY NEW UNIT THAT HANDLES ALL TYPES OF INTRICATE WORK! 

·~ . " -

OCTOBER, 1945 

• This machine was developed to meet an 
exacting need for speed and accuracy on the 
most intricate work. The tip ( copper-plated 
carbon rod) gets 'way down into smallest 
spaces. It may be resharpened repeatedly. 

Heat is concentrated only at TIP 
•.. which becomes red-hot on 
contact . . . no current drain! 
Fully tested, perfected and PROVEN in 
thousands of actual jobs! TWENTY FOUR 
heat temperatures instantly! Use with flux, 
same as ordinary soldering iron. Excellent for 
etching on metal. Maximum secondary out
put 5 volts. Complete, compact, efficient ... 
fully guaranteed for one year. Orders filled 
promptly. Order now, or request circular. 

WYSE LABORATORIES 
211 S. Ludlow St., Dayton 2, Ohio 

• A precision machine for smallest to 
heavy-duty work. Shipping weight 32 
Ibs. Shipped F.O.B. Dayton, $39 85 
send check or specify C.O.D. • 

Adjustable wire-stripper adapter 
also available. Ask for information. 
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The positive lock of the Streamline steel tape rule 
conveniently located at the rear of the case. This 
makes it possible to adually take an inside measure
ment and retain the reading in the same motion. 
Streamline also has an extra long (7/u/') tip for mak· 
ing one-hand measurements beyond arm's reach. 
Replaceable blade of high grade tempered steel and 
case chrome plated. 

MASTER RULE MFG. co .. INC. I 

I
I 115 E. 136th St .. Now York 54, N. Y., Dept J -10 I 

lronch: P.O. lox 1587, Oakland, Cal. I 
1 Endasod find $2.65 for th..-new 6 ft. "Streamline" complete with 
I spare blade. I 
I N~E : 

I ADDRESS I 
I CITY . TATE I L----------------------• 

MAKE A GOOD LIVING IN YOUR OWN BUSINESs
sharpenin g saws with the Foley Automatic Saw Filer. 
It makes old saws cut like new again. All hand saws, 
also band saws and cross-cut circular saws can be 
filed on t his ONE machine. · 
THERE ARE HUNDREDS OF SAWS TO BE FILED In 
your own neighborhood , used by farmers, carpenters, 
homes, schools, factories, etc. W. L. Tarrant writes: "I 
left my old job last Sept ember and In 10 mont hs have 
filed 2 ,159 saws. We 
have a lovely business 
worked up and can.not 
keep u p with the work." 

Send for 
FREE PLAN 

Shows how to start this 
steady cash business. No 
experlenct> neellled, no 
eye-strain, no canvassing. 
Send coupon today. 

FOLlY MANUFACTURING CO. 
1 019-5 Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 

Nanu-----------------------------------
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FOR HOME, CAMP 
OR TRAILER 

Pivots four w a ys ••. 
p erfect r eftection in 
a n y li~~rht. H igh' qual
ity 6-lnch mirrors, on e 
side standa rd, the 
oth e r magnify ing. 
Mod e rn , streamlined 
plastic frame. Easily 

. . 

attached to any kind of wall ••• A wonder· 
ful Chris t m as or b irth d ay gift. 

At Depar truant and Gift Stores 
B y mail postpaid a n y where in U . S. upon 
receipt of $3.75. Money back guara ntee. 
B ig demand. Order NOW/ 
CONSOUTE CORPORATION, • 

Dept. 61 

FEET HURT? 

OJUo 
customers add 
3 % s ales tax. 

FREMONT, OHIO 

Try Dr. Barron's 
New Foot Cushion 

Many with tired , ach ing feet have round happy relief ! So 
comfortabl e - LIKE WALKING ON A PILLOW! Made of fine 
sort, spongy material , leather covered. So light, flexible 
-cushions and hel ps relieve your feet f rom heel to toes. 
If you s uffer from m t>tatarsal callou ses, corns , foot pains 
or fallen arches, try Dr. Barron's Foot Cushion. Wear In 
any shoes-helps make walking a pleasure. D octor says: 
" I recommend Foot Cushions to foot suft'erers." Send 
o nly $1.98 for A PAIR-or will ship C . 0. D. , plus p ost.· 
age. STATE SHOE SIZE AND IF MAN OR WOMAN, 30 DAY 
TRIAL GUARANTEE, Money back It you d on't get b lessed 
r elief! ORTHO COMPANY, 111 West S3rd St. , Dept, 4S· M, 
New York City 24, 

Detail con1trvction Blueprintt on 6 Lewis me-tal ond wood-working 
tool• po<lpaid for $1.00. Includes ptints for lowis 10" Shapor, 
Milling Machine, Drill Prtu~ Vil-e, 16" 1and Sow, 6" Jointer. Plain 
or ~eml-finished co1ting1 ovoiloble for these tools scrte up to 80% 
of comparable ntw tool cost. · 

rw.,.•rett4 Jt·ll"t• c . .. ..._ •• ""' '••• ..net. a.v.,,.,_, Ot4M'"""'•"'"" 
20 L..w4• ...a,. Wllt1 fOOA Yl 

LEWIS MACHINE TOOL CO. 
P.O. lea 111, Sti.A,DEPT. D·l3, LOS AIULES II, CAUFIIIIA 

ILLUSTRATED COMIC 
-- BOOKLETS 

TH£ lUND MEN Lllf£1 
(VEST POCKET SIZE) 

20 usorted booklete eent for .1. 
Shipped prepaid iD plaia waap· 
per. No C. 0 . D. ordere. Seacl 
cash or money order. No etamps. 
·GRAYKO, Dept. AB· 690 
Box 520, G. P. 0 ., New York 1 

v ·N 
SUSPECT 
OF C 

ER 

This Old Treatment Often 
Brings Happy Relief 

Many sufferers r elieve nagging bacicac'fie Quickly, onee 
they discover that the real cause of their trouble may 
be tired k idneys. 

The kidneys are Nature's chief way of taking the ex
cess acids and waste out of the blood. They help most 
p eople pass about 3 p ints a day, 

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

Don't waitl Ask y our druggist for Doan's Pills, used 
successfully by millions for over '40 years. They give hap
PY relief and will help the 15 miles of kidney tubea flush 
out p oisonous waste from your blood. Get Doan's Pilla. 

POPULAR SCIENCE 
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JOKE BOOKS 
THE lUND MEN LIKEI 
These podet -size joke books are 

_..., loaded lull with humor, rib ticklers and 
that'll make everyone roar. You'll 

n -. .. a riot at any party with these laugh
...._~ makers. Send a $1 bill and we'll ship a 

set of pocket -size joke books prepaid. 
BULCO, Dept. J0-15 
Box 382, G. P.O., New York 1, N.Y. 

With Our aht ln. tool steel cutters. Make 
m otAl dlnR"s. castnga , drop-leaf tables. a-ro oves 
beading & Jointing 1~ wide •1.50. llhH $1.75 
ea. Postpaid. State size hole. I .tst & folder tree . 

John A. Sandstrom, Rt.l·C. Clearwater, Fla. 

• 

Bec·ome 

••• instantly11 

TALl men are admtred. You'll be 1%' inches TALLER 
the instant you step into a pair of " ELEVATORS •• 
These amazing height-incre·asing shoes are styled just 
like any other smart shoes. If your dealer should be 
temporarily out of the style you want, please try again 
because he is constantly receiving fresh ship·ments. 
The THRI LL that comes from being TALLER is worth 
waiting for! Most Styles, $12.95 Slightly Higher West. 

Write for a tree booklet and name of dealer nearest y~u • 

fsrciNE-:TARLowcD:"i;;;.D"e;;:P.S.t----~ 
1 Brockton 68, Mass. 

Please send me Free Booklet I 
and name of nearest dealer. 

Name--------~~~<L~r---------~--l (Ple ase Print) I 
1 Addres I 
I City _ State I L----------------• 

TIGHT 
JOINTS 
ASSURE .AD-J.~ HAIIDY 

AS A 
PENCIL 

r.Ju:st rub 3 or 4 strokes across 
pipe threads. It spreads and 

threads when turned. 
UnafJected by a ir. water, steam. a cid , qas. brine. etc. • and 

completely seals p ipe joint threads. nuts. bolts, qaskets. turn-buckles. etc • Prevents rusUnq 
Joints easily taken apart, months and years after applylnq • Withstands vibration. temperature chanqes, 
deflection, presswe • Increases thread life • "Contracts or expands with the pipe •. 
Joints can be dlsconnec;ted and remade without havlnq to dean the threads. Send 15c At Most Good 

Hardware Counters, 
DEALERS INVITED @ COPR. 1945 LAKE CHEMICAL CO., Dept. PS, 607 N. WESTERN AVE., CHICAGO 12, ILL. 
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VEST POCKET SIZE 
ONLY 

TOTAL 
COST 

•IDEAL I 
XMAS 1 

SEND NO MONEY Fits ves~o!ke~o~urse. I 
Guar anteed Accurate. 1 
Operated as easily, and 

FREE!! 
• E ach Baby Calcnl.ator 
enclosed in ee'a1ftiful 
r ich-looking Leather
ette Case-at no extra 
cost . 

as reliable, as machines I 
costing many times as 
much . NOT A TOY OR 
GADGET. Su bstantially I 
made of 28-gauge steel 
-guaranteed f or life 1 
against defects in con
struction. Beautiful look- I 
ing, modernized design . 
F inished in Rich Maroon 

and Silver. You positively can't I 
buy a Calculator of equal 
quality for as little money. AC- 1 
CEPTED AS THE FIN E ST 
LOW PRICED CALCULA- I 
TOR FOR OVER -'30 YEARS! 
Operates with a flick of your I 
finger . Adds, subtracts, multi
plies, divides-counts up to ten I 
million. Pays for itself over 
and over in mistakes avoided , 
and time saved . I 

MAKES IDEAL GIFT 
Baby Calculator m akes an 
ideal gift- for every Gift oc
casion , Birthday-Graduation
Christmas-Anniversaries. F or 
men, women, ch ildren- teach
ers, business people, home or 
shop use. 

TEN DAY TRIAL 
MONEY BACK GUARANTEE 

Becouse we know thot our mochlne il the very best Colcu
lotor to be obtained ot this low price, we moh this JO 
Doy Triol offer, on o positive money bock guoronteel! Don't 
buy ANY Colculotor without this guarantee! Send only 
name and address, pay postman $2.50 p lus postage (if 
cash is sent, we pay postage-you save up to 40c). (Send 
full cash if outside U .S. ) Money back within 10 days 
if not delighted. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

AGENTS WANTED 

CALCULATOR MACHINE CO. (Mfrs.J 
DEPT. 459 P .0. BOX 1118, CHICAGO, ILL. 
r-------uSE C 0 UP 0 N-------, 

I CALCULATOR MACHINE CO. (Mfrs.) 1 
P.O. Box 1118, Dept. 459, CHICAGO, ILL. 

I Your Calculator' is just wha t I've been looking for . Send I I one at o~ce <C.O.D. 1 or (I am enclosing $ 2.50 ). I 
I N arne . . . . . . . . . . . • . • • . . . . . . . . . . . . • • . . . • . • . . . . . • I 
I I A ddress •••••• • • • • • • • • • • ••• •• • • • •••••••• •• • • • • • • I Cit y ... . .... . ..•... •• . ..••. • •.. . . . . State. . . . . . . ~ 
"'---------------------
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STEEL 
PLATE 

SLOT LAI 0 OUT 

HEAVY CHI 
~AISEDFROM 

BODY OF PLATE 

Chipped Steel Plate Burns Faster 

PREPARING to burn a slot in a 2" plate, a 
boilermaker first t urned up a heavy chip 
with a chisel before applying his t orch to 
the metal. When he brought the flame to 
play against the chip, the metal started to 
burn almost immediately because the chip 
melted and permitted the flame to cut into 
the body of the plate.-JOHN KRILL. 

Soldering Joints in Small Tubing 

WHEN soldering small 
tubing, lnsert a wire of 
about the same diameter 
as the i.d. of the tube. It 
not only helps you to ob
tain a smooth joint, but, 
when removed, leaves the 
inside of the tube clean of 
solder and ready to use. As 
the solder hardens, rotate 
the wire.-H. W. SWOPE. 

Washer Rack Keeps Sizes Assorted 
FINISHING nails, driven through the bot

tom of a strip of wood, make handy pegs for 
racking washers of different sizes so that the 
right one can be found quickly.-B. G. REAMS. 

LONG FINISt-41NG 
NAILS 

POPULAR SCIENCE 
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Send any sl%e Photo, Nerative 
or Snapshot and r eceive a 
complete set o f 20 envelopes 
and double-folded sheets lo 
match with 20 reproductions of 
your -photo. EACH ONE I S 
AN ACTUAL HlGHGLOSS 
PHOTOGRAPH. Your photo 
r eturned unharmed. Send only 
$ I .DO. 

Agents Wanted 
PHOTO SPECIAL 1Y CO. 

31 W. 33nl St.,Dcpt.132,11cw lorll 

Slip the Sand-0-Fiex on your 
motor or ftexible shaft. and 
you've got the ideal sander for a 
hundred home uses. Use it on an·r · 
material for a quick, perfect sanding, 
buffing or finishing job. Because of the bristle
backed abrasive strips, this is the only sander 
that can reach inside corners and out of the 

Heavy lOK Solid Gold Souvenir Service 
Ring of World War II. A beautlful and 
authentic: ring that your aervlc:e man 
will be proud to wear and c:herl.sh for· 
ever. It plainly ahowa that he Ia a 
Veteran of our Armed Forces of World 
War II. One side of ring ahowa Allied 
Flaga and World with Shield, other 
aide shows the Great Seal of the U, s. 

way places as well as ftat surfaces. No skill required. For model. 
toy, cabinet making; boat building; for inside the house on 
floors, sills, mantles, moldings; furniture refinishing; polishing 
and finishing metals; for removing paints, varnishes, rust, etc. 

Any~ HP motor with speed of 600-1750 
RPM is recommended. D1ameter of Sander 
body, 5 Y2". Overall sanding diameter, 8". 
Weight, 2~ lbs. Equipped with one car
tridge of # 100 Metallite Cloth which is 
instantly replaceable. Other abrasives are 
available for rough or finished work. Buy 
it today to complete your home workshop. 
No Priority necessary. 

State ring alze. 
Available In all sizes, Order your Ring Howl 

No. 1541 IOK Solid Gold $J800 Solid Sterling Silver $667 
Add 20o/o Fed. Tax ($3.60) Add 20% Fed. Tax ($1.33) 

Send for Circular of Service Jewelry. 

EOWI"' W. lAo~E CO .. Dept. PS. 32 W. Randolph St .• Chica~o 1, 

POCKET ADDING MACHINE 
Sturdy 1teel construction for lifetime use. Adds. 
subtracta, aida multlpllcatlon. Capacity 999. ~ 
999.99. A real machine-guaranteed 5 yeau. 
Thousands of satisfied users. Send name and 
addreaa. We ship immediately. On delivery, 
pay postman $2.50 (plus C.O.D. and postage 

$250 charges) . If you 1end $2.50 with 
Free order, we pay poat.age. Leather-
Tn"al - ette case 25c additional. Your 

money back after 10 days' tdal 
If not satisfied. 

See your hardware dealer now. If he does 
not yet stock Sand-0-Fiex, fill in coupon and mail at once. 

----------------------Sand·O·Fiex Corporation 
4373 Melrose Ave., Hollywood 27, Calif. 
Puase snul prepaiJ une Sand-O-F/ex complete uith abrasit•t to fit 0 ~· 
shaft, 0 Mt shaft. E11closed is $16. 0 Snul C.O.D. 0 

TAVELLA SALES CO., 21-NA West I(JI'Gadway, New Vork.7, N. V. JVame ________________________________________ ___ 

When Writing Advertisers Please Address ________________________________________ _ 

Mention Popular Science Monthly My hardware dealer is: __________________ _ 

•I 

Ill ELECTRIC 

RENE 

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

PUT THIS "WAR VETERAN" TO WORK 
Long before Pearl Harbor. Dremel Moto-Tools won their .--
spurs by tackling tough jobs in tool rooms and machine 
shops. Since the war began, Moto-Tools have earned the 
respect of every branch of the armed forces. And thousands 
of them helped establish production records in plants such 
as General Electric. Westmghouse, Remington Arms, Ford, 
Nash-Kelvinator, Consolidated Aircraft, Northrup, Douglas 
and many other arsenals. 

Only Moto-T-Is H•ve All The- Fe•tures 
A Model 2 Moto-Tool develops a speed of approximately 
27,000 rpm. Weighs only 13 oz. Shaped to fit the hand. a Few,, 

Sturdily built. Has shock-proof bakelite hous- 27 000 tilt i••• 
ing. Balanced for vibrationless operation. ' Tluit C:1n le 
Uses 110-120 A.C. or D.C. current. R.P.M . •••• letter ••• 

MOTO-TOOL KIT 
Kit . No. 2 wtth 23 high 
grade accessories and Model 
2 Moto·Tool In hardwood 
case ... 5 2 3.50 Model 2 
Moto-Tool , with $lG SO 1 accessory . . . . . . . • 

HOW TO ORDER 0 Sharpenlnc Fister wil~ 1 
0 Finishing M•t•·TIII 

Ask your Dealer about Dremel 
Moto-Tools and accessories. If he 
does not handle them, send direct 
to factory. Write today for FREE 

0 Touc:hlncup 0 Cleanlnc 
0 Sandin& 0 Routine 
0 Drilling 0 Poll shine 0 Cuttlnc 
0 Mortlslnc 0 Burnllhlnc 0 Rasplnc 
0 Encravlnc 0 lnlar,lnc 0 Carvlnc 
0 BurrlnC 0 Saw nc 0 BrushlnC 

CATALOG. 0 Crlndlnc 0 Scorlnc 0 Dresslnc 

DREMEL MFG. CO., Dept. T -125-K, Racine, Wisconsin 
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NE" Invention 

Easy to Plate C 
GOLD, SILVER, NICKEL, COPPER 

• • • For Pleasure end Profit I 
If you have a workshop- a t home or in b usi
ness-you need this new Warner E lectro
p later. At the stroke o f a n electrified brush, 
you can elcct roplnte models and projects
you cnn re.-:lnte v.-orn articles. faucets. tools, 
fixtures, silverware, etc. with a durable, 
sparl~lin~ coat of metal . . • Gold, Silver, 
C hromium, J\"icl.:d, Copper o r Cadmium. 
Method is easy, simple, quick. Everything 
furniP.hed-equipment complete, ready for 
use. By doi1tg a bit of work for othus, your m a
~hine can p ay for itself within a u·eek. So 
ma ke your shop complete by getting a 
W arner E lectroplater right away. Send 
today for F R E E SAMPLE and illustrated 
literature. AC T AT ONCE! M ail Coutxm. 
WARNER ELECTRIC CO •• DEPT. D-7 
883 N. Wells St., Chicago 10, Illinois 

I ARIEl ELECTRIC CO .. 663 N. Wells St., Chicago I 0, 
I Gen tlemen: Send Free Sample and Details to: 

I Nanu'--------------------------------------------------
1 AMru:~--------------------------------------
LC ity State ---·--------- _____ J 

''WONDER'' 
ELECTRIC BUTTON 
Most Interesting e l<!ctrlcal apparatu. ever dla· 
covered . Make your own Tel<!phone-Ampllfier De· 

tectipiJoJO . 'fransmlt your voice or mu s le to distant rooms. Perform 
I>Undretls of fAscinating ~xperlmcnts. So tiny It can be concealed In 
d ozens or p laces. Send $1 now tor button and f ree 5.000 word Instruction 
bookl et with 50 Illustr a t ed e x pe riments. SPECIAL OFFER 6 buttons 
and booklets S<'nt post·r>"ld for $5. Write now t.o 
BUCK MFG. COMPANY North Aurora, Illinois 

A RARE BARGAIN IN 

PIPE TOBACCO 
Sur plus from compounded 

pr ivate formu lae-$3. $4 and 
$5 a lb. m ixtures-saved in 
oak barrels, then aged. sea
s oned , counter-blended and 
a romatize d-are now avail
able to you a t only $1.0 0 per 
lf2 lb. Here i s a deluxe q uality 
mixtur e or d elicious flavor
guaranteed to give you a new 
thrill in pipesmokin g. Will 
never cloy o r jade the pa la te . 
Is a lways good-always dif
ferent! 

SMOKE IT AT 
OUR RISK! 

Order a t rial 11~ lb. conta iner 
of BARGAIN BARREL for $ 1. 

$JC!2 
for ~ 

Smoke a few p ipefuls. Sa vor this deligh tfu l mixt u re t hat 
always pleases. If you are n ot fu lly s atisfied, you can 
return package fo r com plet e refund. Order TODAYI 

Sidney P. Ram, Tobacconist for Connoisseurs 
59 W. Monroe St., Dept. DK-622, Chicago 3, Ill. 

51bs ro~~ErH.t.~~~~!~~~J$1 98 
•-- WORKSHOPS- HOME USE • 

SCREWS • NUTS • BOLTS • WASHERS 
RIVETS • SPRINGS • BRACKETS • MISC. 

MORE THAN 1 ,000 PIECES 
5 full pounds-a ve ritable treasure chest of faste ning de
vices for eve:ry practical use. Satisfaction guaran teed. Or
der now. $ 1.9 8. SPECIAL-2 assortments, over 2,000 
pieces, for $3.69. 

HUDSON TRADING CORPORATION 
The House of Handy Assortments 

C.161 West Hubbard St., Chicago IO.IU. 

F R E E 1 H andy L ist o f Special · 
• Assortments: F I BE R 

AND BAKELITE WASHERS-RUB• 
BER WASHERS and PADS-FELT 
WASHERS and PADS-RADIO LUCS, 
C L I P S A N D C 0 NNE C T 0 R 5-

SPRI NCS-SELF· TAPPI NC 
SCREWS-etc . 

NEW FACTORY SEALED 
Cathode Roy Tubes for Tete-

RCA SBP4 $ 1 8.<>0 VISIOn & Oscilloscopes Amphe nol 
DuMontSBPl 15.00 Cooxiol cable, special for Television, 
N · U 3AP1 9.0 0 72 Ohm, factory price $. 85 p, ft. , 

your price $ . 25 p. ft., pract ically all 
types of radio tubes ct ceiling prices. 
Send for complete list of above and other televis ion 
mate r ial. Send your order fo 
ELECTRONICS SERVICE AND SUPPLY 

Dept. P.S. 10, 264 W. 40th St. , N. 

4 ualify for l'ertlfied Grapho·Analyst Degree. 
Earn up to $100 w~eklY. up to U hourly 
spare time. in new uncrowded profession ... 
Graduates In employment and credit fields . 
poll re departments. courts, and in prl~ate 
prartire as P<>rsonal Problem and Voca· 
tiona 1 C'onnselors. 3, 000 word t est lesson 
nntl illu ~ trnt~cl ORAPHO-ANALY~T Free 

--::: ............... ..... .. .. ..... -.... : ·-:: ---... ... .. _ --.. :.--. -................ ... =·- .. .. ..... :--.. 
-~·-:·--- - :--·.:-:: ... .. --

~l"iiij 

When Writing Advertisers Please 

Mention Popular Science Monthly 

do·J.OU ORRYl 
Why worry and suffer any 
longer if we can help you? 
Try a Brodks Patented Air 
Cus hion. This marvelous 
appliance for most forms of 
r educible rupture is GUARAN
TEED to br ing YOU heavenly 
comfort and security-day and 

. night-at work and play-or it 
costs y ou NOTHING. Thousands 
happy. Light, neat-fitting. No hard pads or springs. 
For 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 Col"-! 
respondence ConfidentiaL · -
Brooks Company, 360 State St., Marshall, Mlclt. 
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tOO X ASTRONOMICAL TELESCOPE· 
LENS KIT . ONLY 

$1.95 
Thrill yourself and enter tain your friends 
with such heavenly sights as moon craters, 
the beautiful rings of Saturn, comets, 
double stars. A fascinating hobby for you 

or a n idea l gift for that boy of Y<lllrs. . 
Kit lnc:luchts all optical parts needed to build this powerful 

6 % ft. scope, a 3" dia., 75 " F .L. objective lens and t wo 
assembled eyepieces of 50X a nd lOOX. scientifically designed 
and matched. rea d y to mount. New. perfect lenses. not 
salvage-ground and polished. Remaining materials needed a re 
readily found. 

EASY TO MAKE 
And so simple to build too. Even a boy can follow the easy 

instructions furnished with each kit. An evening of easy, 
pleasant educational work and this wonderful scope can be 
yours. 

Most surprising of all is the unbelievably low cost. $1.95 
check or money order brings this complete precision kit to you 
postage paid. Order immediately to get yours without delay
money back guaran tee. We ship the same day order received. 
Address an envelope now to 

P. S. BEELERSCOPE CO. 
Box 235 North Hollywood, Calif. 

Don't forget :vour return address and your remittance. By the way, 
If you enclose two one-dollar bills, we'll return the nickel change 
with your k it . DO IT NOW. 

11 0-VOLTS AC 
from DIRECT CURRENT 

wlth KATO KONVERTER~. Furnis h s tand· 
a r d lJ O.v. AC rr om 32 . 1 10 . or 220·v. 
DC . Special mo tors and g e ne rato r s 2 5 
t o 8 00 cy cles. Good delive ries on 5 . 
71/2 . 15 & 2 5 K W AC g enerator s . 
Mfgr 's of motor generators , frequ ency 
ch;mgers and high f req u ency genera
tors. 

KATO ENGINEERING CO., • 

1 28 Elm St. , MANKATO, Minn., USA 

STOR SASH 
Make your own. no skill r equired, Inex
penslvt>. Unbreakable. Lightweight. Easily 
assembled. ln!!talled from insldt>. no glass 
requirt>tl. Mall $1.00 f or complt>tt> Instruc

tions f or Steel Casement or Douhlt> Hun· S""h . Stme which. 
c. F . PARKINSON, Registered Professional Engineer 

16500 Archdale Ave. Detroit 27, M ich. 
Manufacturers please note-1 will consider the sale of my patent rights 
to th~s~ Inventions. Production Items of tremendous potential . 

Mends Most Anything 
For rubber, melal, cloth-mends auto 
doors, running boards, windshields, 
floor mats, olso refrigerator doors
rubber to metal ond gloss, lealher to 
leother. Large tube 10c, jar 2Sc. 

AI Hordwore or lOc Slores. 

Millions Save wilh So-Lo Men tiers 

SNAPS CLOSE IN A JIFFY 

C:onnof Foil off yo<K Wrisf 

ADJUSTABlE TO AN\' 511£ 

The !loJI Pwlnl 111<1/rll Sltr~p 

£11er lnwtnfed. 

EXPANDING SAFETY 
LEATHER 

WATCH BRACELET 
New lnventlonl Fits watches with 
ad.llatable plns. Made from the finest Gen
nlne Leather. No other Watch Strap at 
any price has these Pa tented advantages. 

USED eV THE II. S. NAVY 
SAFETY WATCH STRAP COMPANY, 
Dept. 16, 1944·1St Ave., N.Y. 29, N.Y. 

Ruah ( ) Watch Bracelets; send prices for dealers C ) • 
( · ) I will pay POstman Sl.OO C.O.D. chargee & POstage. 
( ) I enclose $1.00. Send watch bracelet poat-pald and Insured. Regulated 
tn alzea within 2 Inches. For perfect fit mar k el&e of wrlat: Small ( ) 
Medl~ ( ) Large ( ) 
Name (Print) •• ••..•..•. . ••••••••• • •• •• ••••• ••••• • ••• •••••••••••••• •••• • • • •• 
Addreu ..... .. .. ... . ... .. •..•..•..•••••••••.•••••••• •••• ••••• ••••••••••••••• 

OCTOBER, 1945 

' 

Waterproof, shockproof, anti-magnetic, radium 
dial anC1 ·hands, unbreakable crystal, precision 

• 
tested, sweep second hand. 

No. PE 121 . $39.75 .. 15 jewels, stainless steel back ................... : ... ,, -
! .. ' . , No. PE 212 $42.50 • 

17 lewels, stain less steel back ...................... 
• 

N~: ·p~ ·328 .. SELF-Wll-JDING, S59 75 
17 jewels, stain less steel case...................... • .. 

Prices Include All Federal Excise Taxes. . '· . 
Posta,e Prepaid. Mall Orders Promptly Filled. ' . . 

• 
' Write lor Free Illustrated. Booklet " P£" 

BELL WATCH COMPANY. . . . . 
' Time and Ufe Bldg., Rockefeller (entey, New York 20, N.Y. 

• 

Evety farm, home workshop, cabinet mak1ng, 
boat building, sheet metal 
or general machine shop 
needs this automatic swp 
countersink. Instantly 
hand adjustable tO demed 
micrometer depth. C uts 
clean. accurate coumer
sinlcs in all types of wood, 
metal, plastics. For drill 
press, portable elecmc dri ll or hand drill . 

Over half million used in precision ai r· 
craft fabrication. Sturdy construction, sim
plified design and mmimum of wearing 
parts assure a lifetime of service. Cutters 
precision -made from h igh speed tool 
steel, same as for aircraft industry- are 
interchangeable and can be easily sharp
ened. Drive shaft runs in bronze sleeve. 
Self -lubricating thrust bearing. Other 
cutters and pilots available. 

Mail your check or money order to
day! Your Exacto Automatic Micro-Stop 
Countersink will be sent prepaid. 

'"'• ' tho,.g .. oblf' 
Cvttl'l 

/ / 

/ 
MONEY lACK 

RANTEE 
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' for boy 
MODEL BUILDERS 

8 UNIVERSITY SCHOLARSHIPS 
• 

588 CASH .AWARDS 

36 CONVENTION TRIPS 
Here's the biggest news you've read in a long 
time. You are eligible to try for these awards 
in the TWO competitions listed below-if 
you reside in the United States and are be
tween the ages of 12 and 19 inclusive. 

1. NAPOLEONIC COACH COMPETITION - 316 
awards, including two $5,000 and two $3,000 
scholarships. In this, you build a miniature 
model Napoleonic Coach to plans we furnish you. 

2. MODEL CAR DESIGN COMPETITION- 316 
awards, including two $4,000 and two $2,000 
scholarships. AU you do is make a solid model 
automobile embodying your own ideas of motor
car design. 

Rules are simple and fair 

In both competitions the following regula
tions will prevail. Boys 12 years old, or 
older, but not yet 16 by September 1, 1945, 
compete in the Junior Division. Boys 16 years 
old, or older, and not yet 20 on September 1, 
1945, . compete in the Senior Division. All 
boys within these age limits are eligible to 
Guild Membership. There are no dues or en
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both com
petitions dose July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors employe 
qualifies for an award, duplicate awards will 
be made. 

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

I FISHER BODY CRAFTSMAN'S GUILD 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

An educational foundation sponsored by 

Fisher Body Division of General Motors 
General Motors Bldg., Detroit 2, M ichigan 
Gentlemen: Please enroll me in the Fisher Body 
Craftsman's Guild for 1946, in the 
0 N apoleon ic Coach Competition 
0 Model Car Design Competition 
Send me full instructions wishout charge 

1 N ame ______________________________ ___ 

I Address -------------------------------

: City ___________ Zone ____ State - ----

1 I was born on the day of 19_ 

L-~~~~~~~~~~---------J 
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HOLE CUT IN 
COVER 

CAN OF C.L.EANSEI< 

Carton Camouflages Cleanser Can 
ONLY a few minutes are needed to change 

an ice-cream carton into an attractive con
tainer for a can of cleanser. Cut a hole in 
the carton cover slightly larger than the 
ring of apertures in the top of the can, cut 
down the carton, and paint.--E. S. 

Place Mats Made from X-ray Films 
OFTEN obtainable from a doctor, discarded 

• 
X-ray films of the larger sizes make ex-
cellent place mats. Immersing them in a 
hot solution of washing soda will loosen the 
emulsion sufficiently so it can be wiped off. 
Cut the films to equal size and decorate with 
decalcomanias. Such films also can be used 
around wall switch plates to prevent finger 
marks on the wallpaper.--GEORGE BARR. 

Block Device Locks Clothesline 
IF A clothesline must be removed after 

each washday, the arrangement of blocks in 
the accompanying sketch will make the 
operation much simpler. Cut the blocks as 
shown from ~ " stock. Fasten one block in 
a stationary position to each end support, 
and, immediately above, attach a second so 
that it pivots on a screw. The slightest pull 
wt lges the line firmly between the two 
blc cks, but it can be removed with ease sim
ply by lifting the top one. A dowel on each 
upper block serves as a handle.-D. H . 

PIVOTED BLOCI<S 

~....- PIVOT SC.~EW 

I HANDLE 
112 DOWEL, 2.''LONG 

·~~~~~~~~ 
·J--1-_.. STATIONA~Y ---+~ 

POST 

Bl-OCI<S ~,....~ 

ALL BLOC.I<S C.UT 
F'QOM ~4 STOCK POST 

POPULAR l'lCIENCE 
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• 1 to 9 H .P . Circulars on request. War 
limit. production-We supply repairs for all 
SHAW Tractors sold tn our 41 years tn 
business. 

BUILD YOUR OWN RIDING 
TRACTOR-"WAR HORSE" 
using old auto parts, powered by 2 H.P. 
or larger a ir-cooled engine; or walking 
type Garden Tractor 1h to 3 H.P . or 
convert truck or auto into F a rm Tra c
tor. E ach with steel or rubber tires ; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which want ed) or all 3 for $2.00. 
Money Back Guarantee! 

• • 
SHAW MFG. CO., 5710 FRONT ST. 

Qalesbura, Kanan 
668PS Norttt 4th St.. Columbus. Ohio 

====~~~----~~ 
·LOCATES TROUBLE INSTANTLY 
.IN ALL ELECTRICAL DEVICES · 
HANLAN APPLIANCE TESTER 
I n this single unit are combined all the necessary 
tests for examlnlnt every appliance. Checks tem
perature regulating thermostats under ao.:tual work
Ing conditions. Te lls Instant It opens or closes. 
Controls the heat on solder pots and soldering 
Irons, Prevents over-heating. Tests continuity. 
open ci rcuits, etc. Checks automatic Irons, vacu
u m c leaners, motorR, shavers. all t ype.; o f bulbs. 
nppHanct.•s ·wlth 3~ ·way S"-'itC"hc s. etc. Cfn•at tim{> . 

Pa .. Pencl. effort and money saver! ONLY S9.50 C'O!\IPT.ETF. 
.. With Instructions . WRITE FOR LITERATURE. 

FREE New Complete Practical Course in electrical appliance 
repairing included free with each instrument. 

HANLAN CO., 1419-B. West JeffersonP Los Angeles 7, Calif. 

12 PHOTO and INITIALED RINGS 
"-ly ~1 95 C ....... PLAST-O·CRAFT Ring Kit con
.. ~ • .. .,.... talns complt-te material fabrl. 

eating equipment and Instruc-
tions for making 12 beautiful pla.<tlc rings 
In assorte d colors. I nitials, s m a ll photo~. 
stones can be plac ed In the setting. I deal 
for c lubs. class rings, societies. gifts. <'t<'. 
Slmnle to mak(' anrl lots of run. A prac:· 
tical way to learn plastics. Send check or 
mon ey order tor S1.95. We pay postage and 
s hip Immediately. Money back gua rantee. 
Dept. S-10 PLAS'r -0-CRAFT COMPANY 
13401 CeriM Ave., Hawthorne. Calif. 

ENGINES IN STOCK 
The G. H. Q. miniature gasollne engine that 
really operates Ia still available. Over 100.000 
sold to date. 1/5 H. P. Complete with tly
wheel and propeller. fuel. 15 accessories 
and full instructions. Fully bench tested and 
ready to run. Power for all models. $20 com
plete. Send only $1.00--Shipped Collect 
C~.D. same day. Bend for free 11lustrated 
Catalog o! hundreds of hobby items. 

GHQ MOTORS,Dept.SV105, 40East 21St.,New YorklO,N.Y. 

THE BARRON 
ROTARY SURFACE 

SANDER 

Note these Special 
features-Made of Al
coa aluminum. Machined 
and balanced for smooth 

ss.ts 
COMPLETE 

operation in drill press chuck. For surface sanding woods, 
plastics or polishing metal surfaces. Complete with 20 
Instantly removable sanding cup discs. No messy g]ueing 
needed. Leaves an agate smooth absolutely true surface 
finish. Does not leave waves, riJ?pies1 steps or striations in 
work piece. The only tool of tts ktnd. Shipped prepaid 
on 10 DAY MONEY BACK GUARANTEE for $5.95. 

The IMPROVED Barron 
Multi-Purpose Drill 
Press Planer •• $7·51 

Not only surface planes tOU~f~est 
woods and plasttcs to prectston 
limits-but rabbets, routs, ten
ons, panels, grooves, beads. Will 

cut rabbets, tenons, panels1 • etc. to a depth of 1 • with 
special Barron extra long nt-speed cutter .blades. Th~u
sands now in use. Made of Alcoa alumtnum, machme 
finished thru-out. Vibrationless. Fits an}' __ drill press. 
Shipped prepaid on 10 DAY MONEY BACK GUARAN
TEE on recetpt of cash, money order or C.O.D. for $7.50. 

Baron AU-METAL 
Auxilary DRill 
PRESS Table •• $8·15 

Hard AJcoa aluminum die casting heavily ribbed-mach
ined both sides. Has 234 sq. inch extra large working 
surface. Equipped with Barron Steel Planer Fence. Can 
also be used for shaper operations, innumerable other 
drill pre.ss uses. A real buy at $8.85, express collect. 

See Your DEAlER • •. Or Write For CATAlOG 
BARRON TOOL C:O., INC:ORPORJI.TED 
570 Jl.~rchilech Bl••· Delll'oit I, Mich. 

When Writing Advertisers Please 
Mention Popular Science Monthly 

• • FOR ONLY 

TO SAVE YOU VALUABLE E and MONEY! 
Tbi• portable DYNAMIC WELDER-osily ~arried to the be operated from ony convenient, 
properly wired 110 volt, 60 cycle line. Can olso be for 220 volt, 60 ~ycle operation ond for 

other •oltages and cycles at slight additional ~ost. an IRON, STEEL, BRASS, BRONZE. AND 
OTHER MET.ALs-hos 8 metallic; ond carbon . arc welding heat stages.-clots work you would I+. ink 
only pouible with larger more ••pensive machine, Onc;e you see a DYNAMIC in operation. yo11 

won't •ant to be without it. Its simplicity will amaze you. In o year the DYNAMIC only cosh 
about. 6c o day. Helmet, rods, cables, holder and operating inslructioni, etc., furni5hed. 

DYA'AKIC SUPEIICHAIIGED WUDEH 
DESIGNED TO DO• HIG H GRADE WELDING INEXPENSIVELY- Mainte

so· 
COMPLETE ••• 

Write today for fr .. prior
ity assistance a.,d portic;o 
ulars Ol\ how fa' qualify 

far one of the.. a moz· 
ingly low-priced weld

ers. Act no., while 
they are still avail• 

oble. Get details 
on our 10 cloy . 

triol offer. 

nance Men; Formers; Mechanics; Machine Shoos; Foundries; Auto, General 
Repair and Job Welding Shops; oil using the DYNAMIC find it so indi5pen•able 
and useful thot t hey connot oftord fo be without it. If lne•perienced, you con eoailr teo"' 
to do a voriet •• of high qrod• welding jobs bw following the p ractical, 1implifitd PPIIOiinQ 
a nd weld ing in1ftuc.tions furnished . 

DYNAMIC WELDER CO. e 13 East 23rd St., DE Chlc:aco 1•, 111. 
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EVEBY 0 E 
A U BEATABLE VALUE! 

n d by the Editors of POPULAR. SCIENCE MONTHLY,1hese great bo~ks 
rrepare • • t s and d1a• 
are bursting with up-to-the-minute information, p1c ure • • 
grams that-will save you both time and moneyl You need not h~SI· 
tate to order one or all for your own. enioyment or to use as gafts. 

We guarantee complete satisfaction or your money back! 

FIX IT YOURSELF 
Home repairs made easy. Be your own 
handy-man! Simple directions and easy
to-understand diagrams show how to fix 
and repair furniture, electric outlets, win
dows, doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, and hundreds of \JLU 

construction and repair jobs around the house. You will 
surprised how easily you can do things after reading "Fix 
Yourself." 256 pages, 163 helpful illustrations, complete 
dex. De Luxe edition. 

TINKERING WITH TOOLS 
It's easy to do your o\vn repairing-and lots of fun 
~sides - if you follow the simple instructions in 
this big new 260-page book! Everything you need 

to know about carpentry, plastering, plumbing, painting, masonry, 
shingling, wallpapering, electric wiring, etc. De Luxe edition. 

THE HOME CHEMIST 
Shows you how to set up an inex
pensive lab and perform hundreds 

$f49 

of thrilling, useful experiments. How to baffie 
friends with chemical tricks; stunts and magic. 
192 pages. De Luxe edition. 

W·OODWORKER'S MANUAL 
Everything you need to know to 
turn out professional articles in 
your own shop! How to make joints and cuts, 
inlay and veneer, apply tillers, stains and finishes, 
etc. 192 pages. Full cloth binding. · 

284 

MODEL RAILROADS 
A practical handbook for the model 
railroader! Complete instructions 
and diagrams for building locomotive, cars ..... 'i 
equipment, constructing scenery, laying 
track, etc. 258 pages. Full cloth binding. 

WONDERS THROUGH 
THE MICROSCOPE 
Hundreds of exciting experiments you can dei 
with any microscope! How to sec.ure specimen~ 
build apparatus, .make slides ahd photomicro

1 

graphs, etc. 192 pages. Full cloth binding. 

POPULAR SOIENOE 
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BLUEPRINT READING 
MADE EASY 

A ready-reference encyclopedia for 
men who work with tools, complete in 
one huge 596-page profusely illustrat
ed volume. It ·can save you time and labor, help you to do all 
types of shop work more quickly and easily. You have to know 
how to read blueprints for welding, carpentry, plumbing, ma
chine work, tool making, aviation mechanics, engineering, 
etc. Was $2.98-YOU SAVE 40o/0 IF YOU ACT NOW! 

EVEBIBODI'S RADIO NUlL 
How to build and repair your own radios - tiny 
portables, F-M receivers, radiO-phonographs, short
wave sets, recorders, wireless record players, etc.! 
Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every 
step easy to follow! 256 pages. De Luxe edition. 

OCTOBER,1945 

BOOK OF FORMULAS 
Recipes, methods and secret processes. Make your 
own glues, cements, cleaners, polishes, enamels, 
paints, cosmetics, dyes, inks, toothpastes, soaps, photo 
chemicals, oils, lubricants, and scores of other articles 
for home or business use. De Luxe edition. 

, 
• 
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POP(JLAR SCIENCE, Dept. 1045 
353 Fourth Avenue, New York 10, N. Y. 
Please send me the book(s) checked below. I will pay postman the price showoi 
plus few cent.s postage, on delivery. You guarantee complete satisfaction or 
may return book in 10 days for full refund . 

0 FIX IT YOURSRF • • • • $1.49 0 TINKERING • • • • • $1.49 
0 HOM£ CHEMIST • • • • $1.49 0 RAILROADS • • • • • $2.00 
0 WOODWORKER'S • • • • $1.00 0 MICROSCOPE • • • • • $1.00 
0 BOOK OF FORMULAS • • • $1.49 0 RADIO MANUAL • • • • $1.49 

0 BLUEPRIN1 READING MADE EASY • • $1.98 
. NANrn ____________________________________________ ..... 

ADDRESS __________________________________________ __ 

CITY ZONE STATE. ______ _ 
0 Check here if you remit now, and we will pay postage. Same refund guarantee. 
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I I 
I I 
I I 
I I 
I I 
I I 
I I I YOU CAN BUILD THIs PATlHT PENDING 

I AMAZING NEW AUTO JUKE BOX II 
I IN YOUR SPARE Tl ME FROM I 

EASY-TO-FOLLOW 
I I I DIRECTIONSI I 
I TillS MI.IATURE I 

JUKE BOX 
I WILL PLAY AS I I MUY AS 50 OF 

YOUI FAVORITE I 
I RECOROI•&s 1 
I THOUSANDS of Units Are I 
~ Already in Operation IIOif.nzoanY r.vrs! I 
1 SEND TODAY For Simple Layouts, Plans, and I 
1 Instructions. . . . Only $3.00 complete, post-paid. I , _____________________ 1 

I AUTO JUKE BOX COMPANY, I I P.O. Box 12, Glendora, California I 
I Plealle send me layouts, plans. nnd Instructions for the new I 
I Auto Juke Box. 

1

1 
I 'm enclosing Norr&e 

$3.00 In I 
( ) Currency Addre.. I 

1 
( ) Money Order I 

I 
( ) Cashier's Cit!! & Zone State I 

Check PLEASE 1 
-----------PRINT PLAINLY------

What Every Wants 
We have lmportant Masonic books for 
Blue Lodge, Chapter, C...ommandery, 
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 Pythia.s, Knights of Columbus, etc. 
EZRA A. COOK, Publisher, P.O. Box 796, RO Chicago 90, Ill. 

Get Quick Lasting Relief 
Wear Guaranteed Proved ARCH

HEELERS in any shoes for aching 
feet, metatarsal pains, burning cal
louses, corns, weak arches. Must 
please you or Your Money Back. Made 
of selected leather, speciall)" 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 
mine!" says one. Pair only $1. 

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

save C.O.D. by sending price with order, Money back if not 
pleased after 30 days. Send Today, 
ARCH HEELER CO., Dept. Sl-6, COUNCIL BLUFFS, IOWA 

World'• 
11-•t 
VIewer 

Thrilling, colorful 
transparencies of 
beautiful Hollywood 
Models . . . so real ... 
so lovely they'll take 
your breath away. 

Life-like, crystal clear magnification comparable to theatre 
ll<:reen projection. For 35 mm. slides, strip film and 8 or 16 mm. 
mo,·ie film. * Special Combination Offer-Two exquisite t rans
parencies of lovely Hollywood r.iodels and ~ensational Hollywood 
Professional Viewer - BOTH FOR ONLY $3.50 
Studio Guild, Dept. S, Box 130, Hollywood 21, Calif. 
0 Send Special Combination Ol'rer for only $3.b0 0 Find •nclosed •---\ 
0 S.nd 2 full color al't )lode I slides for only $1.00 0 Send C.O.D. ...;; 
- If MONfY ~II 01 CHICI( tS lNC\OSID WITH 01011. WI WIU PAY POSTAOI 

Quick! Easy! Requires 
NO HEAT NO ELECTRICITY 

. 

or 1 Oc Stofes. 

Just squeeze a drop on tfte hole. 
Dries overnight into a walerpr-f 
heat-proof, airtight mend. Hun
dreds of uses. Large tube 10c. 

Millions Save wilh So-Lo Menders 

ONLY 

$2.80 
Complete 
with 

Protractor 
This precision fixture was developed for factory use by aircraft tool engineers. Real shop size and 
not a toy. Sturdily built, attaches to bench or J;:rinder frame. Has new PROTRACTOR FEA· 
TURE which enables you to adjust quickly for different drill angles. Thousands now in use 
-home and repair shops, garages, factories, farm shops-wherever accurate holes are 
drilled. E-Z is simple to operate. Gives fast.er drilling, perfect hole centers and clear
ance. Guaranteed to do the work or money back. 

SHARPE"'$ ALL ROUND SHANK DRILLS FROM THE SHORTEST 
TO 11" LONG-3/ 32" TO 1 1/ 16" DIAMOER • 

SAVE MONEY WITH E·Z. Comes complete with instructions, ready to sharpen your 
dull drills as good as new. Low price of $2.8 0 because of our volume business on this 
wanted precision tool. The E-Z protractor gives you proper angles for cutting extra "";N 
hard material. ordinary use. for soft material, wood, Plexiglas, Luclte, Plastics. Send II!! 
check or money order for $2.80. WE PAY POSTAGE AND SHIP IMMEDIATELY. 

FRED F. TEN EYCK, 
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IPEIIJOKAliTATIIJKEAY!I 

will elegantly print anyone'• 
name and address, business or per
aonal style, on 40 ah_eete of crisp, 
Dew Whippet Bond 8tat.ionei7t 
<made b:v Hammer;'i~i and on 20 
lllatehinc envelope for only 
26ol Or, if you eend $1.00 for four 
eeta we'll include one enra ae' 
FREE of an:v extra charge or 5 
eetain all postpaid! Same name, or 
118 many as 5 different names on sta
tionery. Money • S.ok Guaran• 
tH. Supply limited. Order Nowl 
WESTERN STATIONERY CO ............ J POSJPAID 
Dept. Z38-K Topeka, Kanea1 ___ , 

COLLECT U. S. ARMY 
Shoulder Patches 

Fascinating hobby. Patches 20c to SOc each. 
Complete set of 250 for $50.00. Official patches 
available for every major Army and Air Corps 
unit . Send $1 for sample assortment·or patches 
and Illustrated patch catalogue. Orders from 
Canada-add 20%. 

SPRINGER 1 5 
270 San Francisco St., EL PASO, TEX. 

PLASTICS Plexiglas, Lucite, Bake
lite, Lignolite, Lumo
rith, Ethocel, Cellulose 

Acetate now available in sheets, tubes and strips, Fine as
sortment of sizes. No priority required. Cements, dyes and 
other plastics supplies, tool Send 1 Oc today for complete 
Catalog! 

CARMEN-BRONSON CO., Dept. 10-A 
165 E. Third St. Mt. Vernon, N. Y. 

FREE! 
FAMO US 

BLUE BOOK 
CATALOG 

CAllE SUPPLIES 
Club· furnilll't • Counter 
Games • Punthboards -
Magic ~rds Rudtrs, Rud 
the backs • Inks • Daubs -
Poker Chips • Tops Flats • 
Layouts • Ga11t Boxts. 

It C. CARD CO. Dt~ 1223, W. W•slla.,toft llv4., Chiuto l, Ill. 

STUDY AT BOllE for PERSONAL SUCCESS and 
LARGER EARNINGS. 36 years expert Ins truction 
-over 10 8 . 000 students enrolled. LL.B. Dea-ree 
awarded. All texts furnished. Easy payments . Send 
for FREE BOOK- "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. ss-s. 64& N. Mlchlcan Ave., Chlcaco 11 , 111. 

PORTRAIT PAINTING 
AT HOME· 

• Previous art training or talent NOT 
n ecessary. This new Stuart System 
teaches you, in 11 simple, easy-to-fol
low lessons, to make exact charcoal and 
oil likenesses. Guidance for your every 
step. Send for free book today. 

·---------------------
STUART STUDIOS Room281~, 121 Monument Circle 

' lnd•anapolls 9, Ind. 

Please send me rrce book and outline of ll'ssons. 
. 

N a,ne ...... . ...... .••.. . ... .. ................. .... . •• .•• 

Street ....... .. .... . ....... .• . .....••....•..••.•• .• ••••• 

C itv . . • ...•.. ....... . ..... .. .•...... St.atc • ••••••••••••••• 

OCTOBER-, HIMi 

• 

• Many m en are not e ven aware 
that a persisten~ energy-drain
ing strain o n certain d elicate and 
vital cords and muscles can cause 
them to tire too easily. 

T his strain affects office work
ers and laborers alike, particu-
larly as they reach their 30's. It affects the entire 
system. The result is. an ever-increasing fatigue; 
you feel "all in," fagged out. 

Comforta61e Support Needed 
There is nothing better than a Bauer & 
Black O.P.C. Suspensory to help you to 

avoid this fatigue ••• and maintain bodily vigor. It 
has a soft knitted pouch\ so comfortable and easy to 
wear that you scarcely Know you have it on. Soft. 
elastic leg straps and waist band hold it securely in 
place regardless of your activity. Buckles for indi
vidual adjustment. Once adjusted. slips on or off as 
easily as your shorts. 

Men in all walks of life-bankers. laborers. busi
ness executives, skilled mechanics and unskilled 
laborers-say they feel youngeri peppier. less fa
tigued. thanks to 1ts scientific he p. 

Go to }'Our druggist today. Ask for a Bauer & 
Black O.P:C. Suspensory. Regular model. $1.00-
De Luxe model, $1.2 5. 

SEND FOR FRIEl: BOOK, 't"aluable Information about 
Suapenaorlea, and why ao many men In all klnda of 
occupations now wear them, Ia gl't"en In a frank, In
teresting booklet, "What Every Man Should Know 
About Suapenaorlea." Send forlt today. There Ia no 
obllaatlon. Simply write 
Dept. S-413. 

Suspensories 
Division of The Kendall Company 

2500 South Dearborn Street, Chicago 16, Illinois 

OROERS NOW ACCEPTEO 
EARLIEST l'OSSmLE POSTWAR DELIVERY ASSURED-ACT NOWI 
ORDER Lateat Modele BENJAMIN AIR RIFLES and AIR PISTOLS AT 
ONCE. Send for our FREE ILLUSTRAT.D FOLDER and complete epecili· 
oatlone TODAY, BENJAMIN H.C PELLETS ARE AVAILABLE. 

NOTHING> 
TO 

•uvt 

you smoke a pipe you'll be deli9hted with 
these 20 ')enuine , pre-wor pipe cleaurs, so hard 
to 9ef tlteu doys l We'll olso send you, fr u , 
our 32-pa')e smoker"s 9"ide, Ill us trated with pipes, 
tobaccos, pouches , etc:. l'ipe cl~eoners and 9uide 
ore FREE. Moil a postcard with your nome and 

address to Dept. AA. 
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eiT'S BIG! 
26 1/2" WINGSPAN! 

•IT'S AUTHENTIC! 

ONE OF 
MANY 

Right down to 
the last detail! 

At your 
Comet 
Dealer 

OUTSTANDING COMET MODELS 
You' ll find your biggest model.buildinq 
thrills in Comet's ALL BALSA Solid Model 
of the B·29! A super·kit with many finished 
and semi·finished parts; finished turrets and 
blisters of formed plastic; scaled dual 
wheels. complete decal s heet, many other 
features! Comet Design makes it easy to 
build-assures better results! 

COMET MODEL AIRPLANE It SUPPLY CO.INC., 
CHICAGO NEW YORK • 

, 

• 

LIKE TO RELIEVE 
INCONVENIENCE 

AND PAIN? 

A Modem Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 

Money Back Guarantee 

Send for Free Book, Dept. PS 

. BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 

65 Cedar St., Seattle 1, Washington 
Use This or Any Similar Product Only 
As Directed by Accompanying Literature 

Lo RUBBER REPAIR 
Saves rubber. Easy to use just spread 
on, let dry. Millions sold! Complete 
Kit, enough for 20 average repairs, 
29c. At Hardware or 10c Stores. 

• 

Millions Save wilh So-Lo Mentlers 

Ae t aa Loeal Dealer for LEAP UNION MADE 
WORK GARMENTS AND .S PORTSWEAR. Ple88· 
a nt w or k. Erperlen ee unneeeuary. Great de· 
m and d ally from mllllontl of war w orkers. We 
s u ppl y e verything required. Writ e a t on ee fo r 
FRJCE Out fi t . 

LEAF CARMENT CO. 
1213·19VanBurenSt. , Dept. 83, Chicago, 111 • 

YOU NEED THESE BOOKS if you ore o designer, engineer, 
draftsman, welder or connec ted with welding in any way. Three 
Iorge volumes tha t contain the latest ••• most up to dote 

publicat ions on good w elding design FREE 1• 
os compiled by Robert Kinkead, one 
of the outstanding welding consul t 
ants of the country. Here ore designs 

that cover every major industry. 
Designs that o re comparable to 
products you o re now bu i lding. 
Sample pages FREE o n request l 

Hobart Bros. Co. Box P-1051 Troy, Ohio 

Welder s 
• 'Handy 
Vest Pocket 
Guide" that 
conta ins valu
a ble in forma · 
l ion on welding. .. ,~~ 

"'O~• d ~~- W..,.("a's ·e-,.,•sr> e-ra'.;..s otr Arc W•la'•n.• 
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Get The FACTS About This SENSATIONAL •• • • 

REAL RADIAL AIRPLANE ENGINE 
BUILT IN MINIATURE- WEICiHT ONLY 22 OZ.' 

MORTON M·S, REAR MORTON M·S, FRONT 

Now You Can Have a Gas-Powered Model 
THAT LOOKS- SOUNDS- FLIES LIKE REAL 

The Morton M-.5 Five-Cylinder Radial Engine, now in full pro
duction, is built in every respect like the real thing, PRECISION 
BUILT THROUGHOUT. Diameter only 5 3/8 inches. Every engine 
TEST RUN. Tough, fast and powerful. You' ll be amazed at the 
low price of this 11ttle marvell Send lOc for illustrated detailed 
folder on M-5 Engine and Accessories, including 2 and 3 bladed 
ALL-METAL, ADJUSTABLE PITCH Propellers. Also Assembly 
Chart and parts price list. . 

MORTON AIRCRAn CORPORATION, Dept. C 103 
3225 Harney Street, Omaha 2, Nebraska 

COMPLETE NAME & ADDRESS 
PRINTED ON EACH I 

500 Personal Labels only 50c postpaid! 
Two-colors-handsome blue cr!nttng 
of your complete name and address 
on attractive white gummed label 
paper ! Use on letters. envelopes. 
postcards. checks . books. tools. egg 
cases. etc. HUNDREDS OF USES ! 
Wonderful for those ln Service! Or
der today! FAST SERVICE. Lim
Ited suoclv. Money-back Guarantee. 
WESTERN STATIONERY CO. DeJL236-II, Topeka, Kan • 

• 

BLOWERS ~gncg 
(K.D) Metal Cabinets, Steel Wheels,_ Shafting, Bearings . 
Gas Burning Furnaces, 011 Burning l"llrnaces, Conversion 
Gas Burne rs. 011 Burners, Stokers, Gas Ranges. Th~rmo. 
stats. ('ontrols. Hot Water H ea tt'rs. •:t .. rtrir <"~liar 
DralnPTS. ("opper Tubing, Pumps. Wholual~ & Rrtall. 
I'EU..£11 SAUl 4311 lberi.en llrd, loiiCOUI &. IIEIR 

PLYWOOD Beautiful aircraft, cabinet 
and paneling stock now 
available for prompt ship

ment without priority. Panel sizes from 6" x 6" up to 
48" x 96". Thicknesses from 1/ 16" through 1". Fir, gum, 
birch, oak, walnut a nd mahogany. Reasonably priced! 
Send 1 Oc Today for Complete Catalog! 

CARMEN-BRONSON CO. 
165 E. 3rd St. 1u-A 

- -·- Figures Ohms, 
Watts, Amperes 
Volts ••• Quickly I 
Any O hm's Law 

1 Problem so lved 
...,. with one setting 

of slide. All values direct reading. ( 4% "x 9") 
Send only JOe in c:oin to cover cost of handline. 

OHMIII MFG. CO., 4943ffllnty St.,Chlcagt 44, IlL 

-----------------
OCTOBER) 1945 

• 

• NE 
ECHO PHONE EC-lA 

RECEIVER RADIO 
Be one of the flrst to own this PQ,J>ular commu· 
nications·type set for short-wave and regular 
broadcast reception. Ma11y new fea tures! Covers 
entire tuning range from 5 50 Kc. to 30 Me. 
(550 to 9.85 meters) in 3 bands. For 115·125 
volts AC-DC. Automati£ noise limiter. Built-in 
PM speaker. Compact and reli- $29 SO 
able. Complete with tubes. Net •• •• 

F. 0. B. Chicago · · · 

~------------------------------· I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ALLIED RADIO CORP. I 
833 h~: Jackson Blvd., Dept. 7-KK-5, Chicago 7, Ill. : 
0 S IP ECHOPHONE EC-lA at earliest moment. 1 
0 E c1 d S 0 Full Payment 1 n ose -·-- ·-·-0 Part Payment. Balance C.O.D. 
0 Send full information on Communications Receiv· : 

ers and Time Payment Plan, without obligation. 1 
I Name ... _________ __ .. _ ........................... - •• -- 1 
I 

Address __ __ -- - - ------ _____ ------- .. -.............. 1 
I 

City . . _ ••••. -- •••. __ •••••• Zone • .•• State . •• • •• • _ • • 1 _______________________________ , 
When Writing Advertisers Please 

~ention Popular Science Monthly 

PROVED 
IN 

·ACTION I 

WATER 
AND 

SHOCK 
RESISTANT 

* 17 JEWELS 

I , * 
* ANTI· 

MAGNETIC. 

' • 
* RADIUM 

. DIAL 

* SWEEP 
Fed. Tax $497.5 SECOND 
Included HAND 

24-HOUR DIAL Chr~me Steel Back $52 .SO 
YELLOW GOLf) FILLED Steel Back $57.50. . . 

NOW AVAILABLE w.·., pock ond moil . gilts 
fo Service Men here and abroad . . . 

SiND CHECK OR. MONEY ORDER NOW TO 

~~:~0 ~~~n~~en~!Ne!i~!~~J 
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Ju st br u s h 
N I GHT -GLOW 
on any a r t icle. 
It glows like 
a f irefly in t he 
dar k ! Lasts i n -
def in i t e l y. S 
Won de rfu l ENo No 
fo r H ous e MONEY 
N u m b e r s , ~-~~~~-
K n o b s, K ey ho les, or 
Cellar Steps, Wal l D esign s; C l ock 
Dials, Light Switches, Jewelry 
Costu m es, Pictures, Statu ett es, 
etc. M akes a rticles l um inous • . • 
fo r self o r t o SEL L AT B I G PROF
ITS! M o ne y back g uarantee. 
FREE GUI DE-MAN UAL given w i t h 
pu rchase . Contai ns easy Inst ruc
tions and use fu l GUIDE t o host of 
l o w cost art i c l es w h i ch y ou c an s ell 
at high profit after you apply N ight
Gl o w . For c om p l e t e Nig h t -G l ow out
f it. send n am e and address onl y . 
Pay Post m an $ 1.00 plus postage . 
Or w e pay po st age w h en yo u send 
$ 1 .00 cash w ith o rd er now to 

NIGHT GLOW LABORATORIES 
BOX 895, DEPT .1, BAL TIMORE,MD. 

M A KES M I CROMETER EA SY TO READ
Fits over scale. DiviSions and numbers 

are magnified and easy to read . r ed ucing err ors du e to eyestrain. 
GAT HERS A N D CONCENTRA T C:S LIGHT -Shows ''mi ke' ' scales plaln
ly. even in dim 111(•1L w 11ere It w ould be tmposstbte t o 
r ead without Ma~rna -Eye. Prom otes Accuracy: saves $ 00 
time :md m aterlu l ; r edu ces rejections. LIGHT AND • 
DURABLE- EASILY ATTACHED-Nothing to Wl.'ar or 
get out of order. Protects • 'mike" from grease and d i rt. E 
SEE YOUR D EALER- If he cannot supply you. write us a. 
R" lvlnsc make and n umh er o f ml.-rometer. IN u . S. A. 
- At Bctt t'r D ealt'rs t ;v erywh<?re. IN CANADA-Ex c lu- SLIGHTLY 
~lv<> Dll'trthutor>' . BRITISH MACHINE TOOLS AND HIGHER 
SUPPLIES, 360 Craig St. W. MONTREAL 1, CANADA. IN CANADA 

STEBAR COMPANY, 711 W. Lake St., Minneapolis 8, Minn. 

S m a ll e st, most 
handy and accurate 
Level made. "Cigar· 
shaped ' • -no sharp 
corners to tear pocket. Aluminum stock. Only 3 o.z. wgt. 
911 long. Has Level, Plumb, 45° Viols. 
No. 26 ·······························-··········- ········-··- ······-······-·········$1.75 

ALUMINUM LEVEL- No. 151 
Cast and Mach'ined, o Beauti ful ·Tool, with Patented, Re
movable level and Viol. 
With 2 Plumb, 2 Levels, 2 - -'5° Vials. 18"·---$5.00 
24" ------- - -----$5.50 28" - ---·---- _,.$6.25 

Ord., EMPIRE LEVELS from your local deoler. 
Write direct for literature. 

EMPIRE LEVEL MFG. CO. 
707 S. 6th St. Milwaukee 4, Wis. 

M:en and Women, get thfa quick success plan. 
Shows the way to post war financial security and 

independence. It' s all in a wonderful, interesting, 
F REE B OOK which tells how hundreds have found 
freedom from job worries and prosperity beyond 
their dreams. Sell fast used food products, drugs, 
toiletries, and other household and farm necessities 
at amazing money saving pr ices. B ig profi ts for you. 

EASY TO START-BIG PAY FIRST DAY 
You need no previous experience and only pocket mone7 for starting 
capital. With our sensational sales plan and busmess building 
premium deals you start making big money at once. Customers 
repeat regularly and your business grows steadily. To be a 
Bleecker dealer Is to be a money making leader In your rommunlty. 
Wr lto today for money making plan in I?REE BOOK. "The 
Bleecker Way To A B etter Living." 
THE BLEECKER COMPANY, Dept, PS-105, St. Paul I, Minn. 

STANLEY NEW PLAN SET ( Pia~:•)- 1 Oc 
FIVE New Plans for Small Colonial Furniture, lnclud· 
ina : Book Stand, Magazine Case. Magazine Stand, 
Bench. Postpaid for IOc. Stanley Tools. 2105 Elm St., 
New Britain. Connect icut. 

SIDELINE SALESMEN AND AGENTS 
Sell our ILLUSTRATED COMIC .BOOKLETS and other 
NOVELTIES. 'Each booklet size 4 ¥.!x2%.. Ten different sam
ple booklets sent for 50c or 25 assorted for $1.00 or 100 
assorted for $2.00. Shipped prepaid. Wholesale novelty price 
list sent with order only. No orders sent C.O.D. Send Cash, 
Stamps or Money-order. 

· REPSAC SALES CO. 
1 West 13th St., Dept. 17-K New York 11, N. Y. 

So-Lo's PIPE JOINT COMPOUND 
K-PROOFS, RUST -PROOFS, 
SEALS and LUBRICATES 

For use on boilers, tanks, plumbing, 
valves-all piping. Gives a perma
nent closure. Prevents corrosion. ' 
Large tube 10c. Many other So-Lo 
Menders. At Hardware or 1 Oc Stores. 

FALSE TEETH 
KLUTCH holds them tighter 
KLUTCH forms a comfort cushion ; holds dent al 
plates so much firmer and snugger tha t one ca n ea t 
and talk with greater comfort and security; In 
m any cases a lmost as well as with natural teeth. 
Klutch lessens the consta nt fear of a dropping, 
rocking, chafing pla te. 25c a nd 50c a t druggists . .• 
If your dr uggist hasn ' t lt , don' t waste money oo 
substitutes , but send us l Oc and we wlll mail you 
a generous tria l box. © I. P. INC. 
KLUTCH CO.. Box 4594-J ELMIRA. N.Y. 
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SOLDERING Simplified 
with this revolutionary gun-type iron 

~NSTANT :::: : : 
HEATING-Fast Hanclling 
The str eamlined BAKER Flash will do the work of 
several ordinary typ e irons-foster, easier, more 
economically. Instant heating, high or low heat as de
sired, by control of your "trigger finger". Hot only 
when actually soldering. Non-tiring, protected gun grip 
and p erfect balance for easy, steady application. 
Unexcelled for work in close places. Opera tes from 
standard storage b attery or p lug -in with 11 0-volt 
transformer. Only $4 .7 5 post p aid. With transformer, 

. $8.95. Send check or money order. 

BAKER-PHILLIPS CO., 3053 Lyndale S •• Minneapolis 8, Minn. 

for YOU ••• in 

ADVERTISING 
Profitable • Fascinating • Many Opportunities 
Ea!'>y to Jearn in short time from an Expert. NOT 
a ··school" ... A "Successful AdY. E x ecutive" 
Write for Free booklet Success/or You i11 Adv£'rtising. 

G. H. JENSSEN, B 450 E. Ohio, Chicago 11. 

AMAZING MYSTERY 
Start l ~• Ever y b ody. BUTTON With this Elect rOAic 
/Iutton you can make 
your own Telepbone-
. '"'lllllier- Detectlphone. Attach tbla button to piece of 
•·:onlboar<.l-tr~uamlt t'IJnv~rsatlon to another room. Mu· 
sic also transmitted to distant places. ;\lust lnlt·n·sting 
: •~etrleal apparatus <'vcr discovered. I:;nables you to 
pc•·forrn !mndreds of experiments. So tiny It can bf: 
•·ollcCuled In doze us ot pl~cea. A Pr~-W ar P rodud. 
Electrouic Buttou ll>cludlng &000 word lnatruetton book· 
h•l. with 50 Illustrated l'Xp~rlmeut.s postpaid only Sl.Ou. 
Electronic Products Company, Saint Charles, Ill. 

Become a Real Estate Broker! 
A protital.JI~ LHt'lime t·art'er In one or Amerka's FiMst Professions. 
!•'or coJlllll«lt' tlt•tails and fret' t·flJ>Y of J>alllilhlet t'ntitlt'd "Tilt• Heal 
~;stalt' llrokt'raJw llusiut-ss as a l'ruft'sslunal Career... \\'rite 
J. A. STEIN, Post Otllce Box 1565, Dept. 2, St. Pet ersburg, Flor ida. 

. 
1'The Book They,re Talking About11 

Contains over 350 llustratiens, charts and notes 

F or the Amateur and P rofessional Artist 
a nd Sculp tor. Giving detailed study of ever y 

. part of the b?dy. Viewed Price $1 00 
from differ en t perspectives. o nl y 

Outside U.S.A. se nd $1 .25 

MAJOR BOOK CO. (Dept. 40-M) 
FOREST HILLS, NEW YORK 

NOW Repair your own 

ELECTRICAL APPLIANCES 
with C HANITE Self-Welding ELECTRICAL HEATING ELEMENT 
fl ux. Generous amount. instructions enclosed. $1.00 postpaid. Guaran

teed nothing like it . 
CHANITE SALES COMPANt. 914 Soutt> Main. Fort Worth 4, Texas 

-INTERESTING NEW PUBLICATION-
FEATURING: Animals, Ant iques, Art, Aviat ion, Books, 
Business Opportuni! ies, Chemicals, Crimin_ology, Fishing, 
Guns, Hobbies, Mag ic, Moil-Ord er, Models, Music, Plas
tics , Poultry, Real h t a :e, Sociology, Stomps, etc., etc. 
!Plus Strange and Stor\ ling Facts. ) 

15c o f your newss;ond, or 25c by m oil. 

The Classified News ~~~~h~~g. ~\~ 
OCTOBER, 191,5 

.costs only 3c A DAY • EACH ADULT 
1 % c A DAY • EACH CHILD 

FOR SICKNESS DR ACCIDENT 
HISpltal EJpenses pal~ (lleginain& with the first day), up to S548.118 

FOR ACCIDEIIT 
Dtctar EJpease pa"· up 11 $135.00 Loss of Wa&es rel11bursedlp It $300.18 

Ltss el Life by Accideat . • • • $11100.00 
WAR COVERAGE ud EXTRA BENEFITS 

Cbildblrtll EJpeasa paid, ap ta • • • • • • • • • • • $&0.118 
Sfcknc:ls or o.<·cldrnt t·an ea.,;lly wipe out, In a few weeks, sav
in!{s It may have taken years t.o at!c-umulate. Don't let this hap
pen to you. With a Family ~lutual Ho . .;pitalfzation policy, 
you'll be able to pay your bo.;pital bills. I n ra<e of ae,·icient, 
you will be r<'imbursed for your doetor expenses and for lo,;s or 
time f rom work. You may t"hoo:;e any hospital In the United 
State < and your own famll~· da<·tor may attend you. llenellts 
applying to children are 50% or t ilo,;e pairt li<lul ts. 

MAIL COUPON TODAY- No ,Aaent WIU Bot her You 

FAMI LY MUTUAL LIFE IN SU RAN CE CD . • WILMIN GTON 99, OEL. 

r-------------------------------------------1 1 Family Mut ual Life Insuranc e Co. , P.S.-4 t 
I I 
1 601 Shiple y St., Wilmingto n 99, Del. 1 
1 Please send me u·ithout obltoation, comp~ informatiOn on 1 
I 11our Economicalllospitaltzatton P lan. 1 
I I 

: NAME : 
I I 
I ADDRESS I 
I I 

: CITY STATE : 
I I 

·-------------------------------------------· 
THOUSANDS of MEN 

NIIM' 

Appear 
SLIMMER 

Feel 
BETTE~ 

Look 
YO JI\GER 

with Commander 
Now you can g~t sensational results-at 
once-with the new C o mma nde r Supporte r . 
Stay sll'nrl~rl~~<l with this amazing fre~
actlon. ever ~nmfortahl~. ~Jasti~ wov~n 
garmt'nt! One<' yon try tt. you·u nr-vf'r be 
without the Commander! 

"THE INTERLOCKING HANDS" ' 
Tile S e n s atio nal NEW PRINCIPLE 

Of Abdomina l Support 
Clasp your hands over the abdomen, aa In 
the pl<-ture-th~n raise and press gently 
against lt-ancl notice how much better you 
feel! Sturdy J>orous fabric is BUI LT·I N 
w it h t h e special stretch weave of the 
Command~r for EXTRA DOt:"BLE SUP
PORT across the ahdom~n. Instantly the 
('onutHindcr flattens your •corPOration'
BRA('F;S YOUR BACK-I mproves your ap
pearanc.,-Your clothes fit smartly-You 
look brtter. too. No binding, no riding, 
no sagging! Send for tbla famoua all
nurposf• SUPPOrt~r belt today! 

TRY IT TEN DAYS 
At Our Expense 

Uu thla today! Send 
the couPOn-wear a 
('ommancler for T EN 
DAYS AT OUR EX· 
P ENSE-and If you do 
not Rl't ail the result. 
ytJu cxp(•Cl, return It 
and YOUR MONEY 
WILL TIE REFUND· 
ED nromPtiY. 

$298 

10 DAY FREE TRIAL COUPON-MAIL TODAY 

I • 
W a rd Green Compa ny, De pt. T9110 1 

I 113 W . 5 7 St •• N e w York 19, N . Y. 
Send me Th .. "('ommand~r·• for Fr~~ Trial. I will pay POllman $2.91! 

I plus postagt'. ( SIZI'S 2R to 47. \ lf not satisfied after wearing 10 days I 
I may rdurn ft for a prompt refund. (Siz~s 48 to 60 $3.91!.) 

I 
1
1 
~Y waist l\l~asore ...... ... . . ............... My Height .....•••. ... ••. . 1

1 N J\1\ItF. . .... . •••...•••.••.••••.••• o •••• o •••••••••• • •••••••• • • • • : ••••• • •• • 

I ADDREss .. - . ... ii· ~- -,;,;,; . j,~~i~9~. ii. ;;: 9;, ,; . .;~~i.;J;;,. . . . . . . . . . . . . . . . .. II ·---------------------
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1HE lEJAY MANUAL 
r. \OO \te.m s 

0 Ol over 

Wlll sHOWV.: 
VOU HO • 

23 LeJAY 

THERE'S 
LOTS OF SATISFACTION 
in ' making things for yourself
especially electrical equipment, 
which has so many profitable 
uses. T ake welcling i for instance ; 
the Lej ay Manua shows you 
how to make many types of 
welders and they, in turn, help 
you to make other things . 

PLANS EASY TO FOLLOW 
Old auto generators and other 
p ick-up material can be used in 
making such valuable eqttipmen t 
as : 
200 Amp. Generator Welders 

Large Transformer Welders 
Guns.11i'ith's Carbon W e lder 

Works hop Spot Welder 
6 , 12, 32, 110-Volt Motors 

Electric Outboard Motor 
Wind-Driven Light Plant 

Ele ctric Fencers 
Ele ctric Drills 

Bench Grinde rs 
Electric Scooter 

Armature Rewinding 
Insect Electrocutors 

Ele ctric Bicycle Pus her, etc. 

SEND NO MONEY-BUT 
Send a postcard with your name 
and address and a request to 
send the L eJay Manual C.O.D. 
and the postman will d eliver it 
to your d oor. If you are not 
entirely satisfied afte1· 3 d ays 
perusal, send it back and we will 
refund the $1.50. Bear in mind, 
howeve r, th at C.O.D. fees have 
been considerably increased, so 
if you prefer to save this ex
pense send $1.50 now, under 
same guarantee. 

WORTH 

$12.35 
IF PLANS 
BOUGHT 
INDIVID-
UALLY 

3f11JV 
~tAL 
~ 

BUILDING 
MINNEAPOLIS- 8- MINN. 
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* 
This stands for 
Honorable Service 
to our Country 

* 

0 

When Writing Advertisers 
0 

Please Mention Popular Science 

1 OUT OF 6 ADULTS 
DIES OF 

A 
YOU MAY BE THE ONE 

• 
Eminent scientists lack funds for 
experiment .•. cancer clinics are 
starved for equipment ••. money 
is needed to care for advanced 
cases. 

Five million dollars a year might 
cut the deaths from cancer. Might 
save you, one dear to you. Yet 
Americans give less than one 
million dollars. Do your part! 
Send us anything from 10¢ to 
$1,000. Every bit helps! 

I/ you are a reszdmt of th~ M~t
ropolilan area of /\lew York. 
send your &olltrthtllton to New 
York City Cancer Committee, 
130 E. 66th St., N.Y. 21,N. Y. 

AMERICAN CANCER SOCIETY 
3SO Fifth Avenue,N.Y.l7N.Y. 

POPULAR SCIENCE 

• 
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MEASURE TO 
1/10,000" with the 
Reed Micrometer, with 
-accurate vernier. A 
modern precision tool, 

HeJp yo.Jr shopmotes to bur 
SCJ,-.,.·, Precision Too1s-mktOM• 
eters. combinotjon squares, hH'• 

foe• gage-s, sin• bou, etc. Prices 
interestingly low. Scherr pre<i· 
s ian qvolity. Oeliveriu lmmedi· 
ote. No priority. Aslc: u s about 
t he Scherr Shop AQent edro in. 
come plan, and fwll description 
e»f Scherr Pr~ition Toots. 

bt autifully finished, sturdy, enduring. I " Mi
crumeter as shown, postage prepaid. $5.73 

SPEED MACHINE. SET UP 
with the Scherr Dial 
Test Gage. Reads to 
I 1 I 000"' at a glance. 
Universal ball Joint for 
use at any $12 00 
angle. • 

All Scherr products couy 10-doy 
mo11ey-b-ac-k offer. giving abso
lute protection, In ordering. send 
chec. ... M. 6. or we'll ship C.O.O, 

Sci&PrT Tools tor exwrt 
110w availablewith metric 
readings i f so ordered. 

StKER ' CO. 200-PS LAFAYETTE ST. 
NEW YORK 12, N. Y . 

' 

Make Stairs 
1 Attractive . .. Safe. 

with So-Lo's 
PLASTIC 

STAIR TREADS 
look, feel, wear like rubber. Waterproof, 

washable, non-skid. Curved "nosing" for extra safety. 
Nosing Treads, 9x18' , 20c ea., 9x24': 30c ea. Flat 
Treads 9x12', 10c ea. At Hardware or 10c Stores. 

Millions Save wilh So-Lo Men tiers 

R A D I 0 EXPERIMENTER'S 
DREAM! 

Larce assortment af Coils, Condensers, Transformers, Re
sistors, Controls, etc. $25.00 value for only $3.e8. 
MARKO SUPPLY. Dept. PSlO, 2924 Logan Blvd, Chicago 47, Ill. 

YOU CAN WIN $25.00 Monthly 
Prize for best true life story! 
Any s u bJect! Any lengt h! Send 
penny postcard for fal r·and· 
square c-ontest rules-TODAY! 

TRUTH PUBLISHING CO. 
Dept. A-7 

136LibertySt. New YorkG,N.Y. 

LEARN . ELECTROPLATING-
complete Ins tructions by a practical plater, with f ormulas 
for Brass, Cadmium, Chromium, Copper, Gold, Nickel and 
Silver Solutions. Price $1.00 Money Back Guara ntee. 
PlATER HYDE, DepL 8, P. 0. Box 176, National City, California 

THE SLIDE RULE SIMPLIFIED 
By THOMAS H. BLANDI 

F or fast. a ccurate. money-making s lide rule calculations. P ercent· 
ages. discounts. fractions. dec imal equivalents. Inventory calcula· 
tlons. Interest, square root. cube root-solved quickly 
and accurately. Sl 98 Students . bookkeepers. time c lerks. shopmen . engl. • 
neerso etc., all s ave ume anel can lnerease earnings with 
slide rule "short-hanel". 

Completely new edltlon- 138 pages-fully Illustrated. Post paid 
Money returned If not fully satisfied. 

THE SLIDE RULE TRAINING INSTITUTE 
412 West Sixth Street-Los Ange les 14. Ca lifornia 

When Writing Advertisers Ple~se 
Mention Popular Science Monthly 

LATHE CHUCKS 
5" Universal w. 2 sets of jaws $24.00 f.o.b. 
6" ~dependent, reversible jaws $17.50 f.o.b. 

Replace war-worn chucks now 
Goad delivery assured 

Bodies threaded for 1 112 " -8 for Atlas, 
Craftsman, Logan, Clausing and other 
Lathes. No back plates, less overhang, 
better performance. 

JOHN E. KANDLER CO. 
212 N. Rose St., Kalamazoo 12, Mich. 

OCTOBER, 1945 

• 

" / 

rtfJw~-
THE BATTLE- PROVED 
"TOUGH-TEST" WATCH 

Now available: the watch to wear all the time
dress or work or sport-because it was created for 
military dress wear plu.r battle usc (and proved in 
fox-holes). I t's absolutely \\'A TERPROOF, super· 
SHOCK-TOUGH (shatterproof crystal and sealed
in, shock protected, guaranteed 17 j ewel movement) 
and ANTI-MAGNETIC. Yet it's a hand.rome 
dress watch. Now it's available to you at a special 
low price-but only direct from our New York 
showroom. Send for detailed, descriptive li tera
lure or send $32.95 (tax included) and we mail 
watch anywhere in the world with unlimited 
30 day money-back guarantee. 

Internationally famous 

New York Offic-Dept. A 
597 Flftft Avenue, New York 17, N. Y. 

COMBAT 
PHOTOGRAPHS! 

• • • • • • • • GET 
Here's a book you'll want! • • YOUR 
A vivid record of the war. • FREE 
26 striking, action photographs COPY 
of the greatest conflict in history. • NOW I 
Photographed on-the-spot by dar- • 
ing combat cameramen of the Army • 
Air Force, Signal Corps, Navy and Ma- • 
rine Corps. Grailex bas r eproduced these tine action shots 
of the war in a bandy, pocket-size booklet. Ask your 
Gratlex dealer for a free copy, or send lOc, to cover han
dling cost, to GRAFLEX, INC., ROCHESTER 8, N.Y. 

( lormerly Tile lolmer Graflex Corp. J 
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NEW I ENGINEERS ••• DRAnSMEN ••• STUDENTS I 

I 
I 

ADDITIONAL, EXCLUSIVE TABLES f 

POST-PAID 
SIZE 

1 o• LONG x 4" WIDE 

COMPLETE WITH CASE I 

YES, you get everything that's on an ordinary Slide-Rule PLUS 8 
additional EXCLUSIVE tables not found on anv otlwr Sli!U-Ru/.6: 

1 Four-J>lace LOGA- 5 Table of SLIDJt.RULE 
• RITHM TABLE • SETTINGS 

2 SIGNS and LIMITS of 6 Table of GENERAL 
• VALUE assumed by • EQUATIONS 

trigonometric functions · l 

3 
Table of NATURAL 7 Lontl list of common 

• TRIGONOMETRIC • MATHEMATICAL 
FUNCTIONS FORMULAE 

4 Table of TRIGONO- 8 DECIMAL equivalents 
• METRIC FORMULAE • of a fraction 

A genuine technician's seale-not a toy. Full Instructions for use. Fits 
8-ring binder. Tough, sturdy for long wear. Clear legible print. PLAs
TIC SLIDE INDICATOR, Sendonly$ltoday. Donotsend stamps. 
Biggest slide rule bargain ever offered. Supply limited. Order at once. 

MULTI-SLIDE INSTRUMENT CORPORATION 
P.O. BOX 5038, DEPT. A, CHICAGO, ILL. 

Are you a square peg in a round hole, unhappy at 
home, or in your work ? For more than 15 years I 
have been helping men and women find themselves, 
their talent possibilities, aptitudes and handicaps. If 
you are discontented at home or at work send for 
" What About Your Future", which may give you a 
new slant ori your future and success. It is 
FREE. Dr. Bunker (2) Mo. 

SHELDON 
S-56 

The BIG small lathe 
For the homecraftsman who 
wants the best-this SHELDON . 
IO" Precision Lathe is unequalled in the moderate 
price field. I P.4" swing, I" collet capacity. full quick
change gear boxi power longitudinal and cross feeds, 
underneath V -be t drive, 5 drawer steel bench. Write 
for circular. 

SHELDON MACHINE CO., INC. 
4268 North Knox Ave., Chicago 41, Ill. 

H. 
0 
w 

MISERY 
MAY 
DISAPPEAR 

Don' t go on day after day sutrering the tortures of a 
clumsy truss that presses on your hips and back. gouges 
your flesh. slips and slides and l eaves your rupture 
DANGEROUSLY UNPROTECTED. 
Get the truth about rupture care and how the newly 
patented \"ita-Pneumatic Nature·Ade (U.S. Reg.) appli
ance with its unique features can help your rupture 
misery disappear. Write at once for FREE booklet con
taining much valuable information. 
PNEUMATIC APPLIANCE, 103 PARK AVE., N. Y. 17, N.Y., DEPT. 72A 

FLOYD CLYMER'S 
MOTOR SCRAPBOOK 
Read about early Fords, 250 
other early ears In these 
unique, historical books. Con
tain ads. photos , d escriptions. 
specifications. • • A MUST' • says 
TlMS Magazine. Scrapbook No. 
1 and No.2, $1.50each; 100% 
Steam Car Edition, $2.00. 
Postpaid. Cloth-bound. $1.00 
extra. All books d lft'erent. 
Catalog of m otor books. 1 Oe. 

l=OR.D 
FlltST 140DCL • fi" 

1903 

CLYMER, Dept. P, 2125 Plco, Los~~~~C~a~ll~f. 

76% MEATS IN QUARTERS. $1.60 
deliveted-send eash, stamps, eheek, mo~k 
order. 0. 0. D. 21 eents extra. Money-b 
gu_arantee • . Order early-NOW. 
PO II ER, 182 N. Main, Sapulpa, Okla. 

NO FLYING 
SHELLS 

SharfMns round shanlc drills from 3 /32• to 1-1/16• diameter. Grinds old, broken 
or dull drills like new in four accurate drill polrtt angles - 49•- 59•-69•- 88•. 
RECESSED ANGLE GUIDES ELIMINATE NEED FOR PROTRACTOR. Grinds short, 
medium and long twist drills from 1·1/2• up to 11•. Attaches to bench or 
grinder -equally suited for hand or power-operated grinding wheels. Pays for 
itself tfote first weelc. The Grinding fixture That Gives Rounded Points f 
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UIID BY AIUIY -NAVY- AIRCRAFT PLANTS 
40.000 New In Use I WhereYer Drills are ••••ecll 
.Doa•t pus at drill rri•dinc. Ar~rone can ~ an n:~n fron1 tho~ start with the Super Grirwkr Thit 

preci.ton ~UN ci•t• a tNt Cltftltr. and C'lta.tan('e dtlif'f!'d DMI work li'lu: tht hichttt priced r rinder. 
Grinde drill• ia 2S -d•-Sa•n drill&, ttm• and mo~•J Built lor '""It• hard u~. FOUR 

ANGLE FEATURE GIVES PROPER POINT TAPERS FOR CLEAN FAST 
DRILLING IN STEEL, WOOD OR PLASTIC PRODUCT$. No fac:toty, 
machine .hop, hofftt worluhop or repair ~ ahouW k without . 

· the Suptr pnn Gri...S.r lkli~<H with compl••• i•rtn~n;.._.&. CRANDALL MfG. CO. 
Maat your clwck or mOMJ ordu for ooly .2. 9~ wtth 

=~ri~~'\1.:W,;~:,~t"' Grindor will como hy 1512 W , lfCIVIOft AYte Otpto BF-11 

Gucwanteecf To rfte Work or Money Refundecf Los Angeles 44, Calif. 
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• 



HERE'S THE BOOK EVER~ 
BOY WILL WANT TO OWN! 

IT'S JAM-PACKED WITH THRILLING 
AND GAMES, SPORTS, TRICKS, 

INDOOR AND OUTDOOR PASTIMES! 

216 Exciting Things 
· To Do and Make! 

192 GIANT PAGES! 

470 How-To-Do-lt 
PICTURES 

2 4 BIG CHAPTERS ! 

Enjoy It 
5 DAYS 

KEEP IT AT THE 
AMAZING BARGAIN 

I 
• 

PRICE 
OF 491 
ONLY • 

• 

OCTOBER, 1945 

YES, this joy-crammed volume is loaded from 
cover to cover with an endless variety of diver-

·sions-How to build model airplanes that real
ly By •.. How to send secret messages ... How 
to handle a rope like a cowboy . .. How to 
have more fun on your bike ... How to mystify 
your friends with magic •.. How to build your 
own radio! 

It's bursting with sizzling suggestions for your 
entertainment- How to build a soap-box racer 
. . . How to teach your dog tricks . . . How to 
hunt, fish and shoot like an expert . . . How to 
have fun with games . .. How to By kite ... 
How to win at table tennis ... How to have 
fun in the water! 

And that's not all! You can perform science 
stunts at home ; be the life of the party with 
match t.ricks, optical illusions, and other puzzles 
and brain teasers! You can build innumerable 
things-a toy dude ranch, a speedy model motor 
boat, a steam engine, a secret-door bookca e, etc. 

SEND NO M ONEY NOWI 
But you must see this big 192-page volume, 
printed in two colors and profusely illustrated 
with 470 photos, drawings and diagrams. Mail 
the coupon below for your copy for 5 days 
FREE examination and enjoyment. Send no 
money now- just pay postman only $1.49 plus 
postage for the regular clothbound edition ; or 
only 49c more-$1.98 plus postage-for the 
handsome DeLuxe edition bound in pin-seal 
finish linen stamped in simulated gold and black. 
If not thoroughly delighted, return book within 
5 days for full refund. Quantity is limited, so 
ACT AT ONCE! 

MAIL THIS COUPON TODAY! 

.\ . -, ..... 

' • -----------------------...-.. 
FOREMOST BOOKS, Dept. 1045 I 
104 East 26th Street, New York 10, N . Y. 
Send me a BOYS FUN BOOK in the edition checked: I 
r.J DeLuxe Edition, $1.98 0 Regular Edition, $1.49 1 r will pay postman price plus postage. u not delighted, 
I may return book within 5 days for full refund. I 

I ~~ ......................................................................................... . 
I ADDRESS .......................... ....... .. .. .................. .. .. ........................ . 

I CITY ... ..................................... ZONE .......... ST ATE ... ............ .. 

I 
0 Check here .if you send payment with or.d~r, and we 
wiU pay all sh1ppmg costs. Same return pnv1lege. 

I 
I 
I 
I 
I 

L----------------~----~ 
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PLAN YOUR 
HOME 

WORKSHOP 

0 

The home workshop you have 
been dreaming about may be
come a reality sooner than you 
think, if "you make your plans 
now. First thing to do is to draw 
a floor plan to scale showing the 

• 

0 

locations of all machines, benches, tool cabinets, and shelves. 
You can then decide on the equipment you want to install. 

You will want to include a South Bend 9-inch Lathe. This 
fine precision tool has long been considered basic equipment 
for the better shops. No single piece of equipment will give 
you greater satisfaction or pride. With it you can perform a 
wide variety of operations (turning, boring, drilling, cutting 
screw threads, milling, polishing, etc.) on metals of all kinds, 
wood, plastics, and similar materials. 

Although most of these lathes are no'V shipped on pri
ority orders, non-rated orders are being 
accepted for post-war delivery. Avail~ 
able in five sizes, 9" to 16" swings. 
Write for catalog, stating size in which 
you are interested. 

0 

, , , 
() 

9-INCH LATHE FEATURES 
Fine workmanship by hlahly experi

enced machine tool craftsmen 
Superflnlshed spindle with larae 

bearinas 
Belt drive for smooth, quiet operation 

at hlah speeds 
Back-gear drive for power and low 

speeds 
6, 8, 12 or 16 spindle speeds 
Thread cuttlna ranae - 4 to 224 per 

Inch, 48 pitches 
Precision lead screw for thread cutting 
Worm drive and friction clutch for 
power lonaltudlnal and cross feeds 
Three hand-scraped V-ways and a flat 
way on bed Insure perfect allanment 

of headstock, saddle and tallstock 

l.atlte Builders lor 38 Years 

SOUTH BEND LATHE WORKS 
456 EAST MADISON STREET SOUTH BEND 22, INDIANA 
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pREP ARE for a post-war job-be ahead In the coming competition 
for beHer earnlngsl Now-In your own home-you can get the 

higher Ieeming that will swing open the doors of ~rsonal advance
ment In post-war Amerlcal At a cost of IIHie more than one cent a 
lesson, you can receive Instruction In 57 practical college courses 

CENT A 
LESSON! 

by eminent educators chosen by the National Educational Alliance 
frem such great universities as Harvard, PIHsburgh, M. I. T., 
Columbia, Notre Dame, Princeton, Chicago, Stanford and dozens 
of others! All 57 famous courses are available to you In book 
form-In 10 superb, brilliantly Illustrated volumes-The Popular 
fducator library-at amazingly low cost! 

greatest bargain in education" 
is the opinion of over 400,000 men and 

who are already enjoying 
these 57 home study courses. " I paid 

fo r a course in Accounting, 
which would not compare in any way 
with the wonderful lessons in the Al
liance Course."-E.M.O'D. , New Ha
'""'n, Conn. "Have never before r e
lceive~d so much benefit from an edu
cational cou1·se in such a shot·t time." 

V.O. , Sp!'ingfteld. Ill. " The !an
courses alone are worth more 

the price." - J. C. L. , AI bet·ton, 
v <l.u, "As near t o full class room ma

al as it is possible to give."
. C.:El.F. , Houston, Tex. 

THE POPULAR 
EDUCATOR LIBRARY 
10 Volumes • 57 Courses 

1585 Lectures 
PREPARED BY 61 EMINENT 

I EDUCATORS. 
SELECTED FROM 47 GREAT 

UNIVERSITIES! 
5120 PAGESI 
2437 PICTURES! 
See Reverse Side of Attached 
Flap for List of 57 Courses! 

Organized to Help Mil-
lions Broaden Their Knowledge and 

Increase Their. _ Earnings, the Alliance Of
fers You These 57 Easy Reading Courses 
at a ''Miracle" Bargain Price I 

THINK what these courses can mean to you today, when Amer
ica stands on the threshold of the greatest boom of all time ! 

Industry is ready to spend seven billions in plant expansion; the 
railroads, another billion and a half. Pent-up demand for civilian 
goods is unprecedented in history! But, while post-war oppor
tunities will be richer than ever, competition for the better jobs 
will be keener than ever. Whether you're a war worker, ex-service 
man, or white collar worker, you can get a head-start in the race 
by acquiring now this higher educational background that opens 
the way to greater earning power. These 57 Reading Courses, pre .. 
pared by experienced college instructors, cover a great range of 

subjects. An education of this scope would ordi
narily cost you thousands of dollars and years 
devoted to school and college. Yet through the 
Popular Educator Library you can educate your
self quickly in your spare time at home at a cost 
of only a few cents per subject! 

Learning Made as Enjoyable as Reading# 
These 57 Courses are as enjoyable as r eading a popular 
picture magazine. They are so varied in appeal, so ab
sorbing in interest that you will devour the lessons with
out realizing that you are " studying." Every Course is 
carefully graded and easy to follow. Every illustrated 
lesson is short enough to be absorbed in a . few minutes. 
Your mind retains what you learn without effort- and 
opens to new horizons, new achievement, and greater 
earning possibilities than you have ever envisioned. 

CUT OUT AND MAIL CARD tQQAlten~l 
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This year, again, there's a limited sup
ply of "Prestone" anti-freeze-limited 
due to continued needs of our Armed 
Forces for one-shot cooling system 

• protectiOn. 

The sooner you see your dealer, the 
better your prospects. "Prestone" anti
freeze will not evaporate, boil away 
or foam off. It protects against rust 
and corrosion. One shot lasts all win
ter- with uPrestone" anti-freeze in 
your car you're safe and you know it! 

• 

ONE-SHOT 
ANTI-FREEZE 

Protects 
the Equipment 

of the 
Armed Forces 

You lcnow these 
uses: 

tl tanks 
tl trucks 
tl jeeps 
f1 bulldozers 
tl cranes 
tl tractors 
tl air compressors 
t/ P.T. boats 
tl landing vehicles 
tl gun motor 

carriages 
" planes

Mustang 
Lightning 
Kittyhawk 
Tomahawk 
Warhawk 
Airacobra 

Do you len ow these? 

' 

How anti-freeze is being distr 
this year 

To protect the nation's motor vehicles, 
the War Production Board, with the help 
of the Anti-Freeze Industry Advisory 
Committee, set up a state allocation plan 
for the distribution of a ll anti-freezes. 
This plan is intended to assure motorists 
of some kind of anti-freeze protection. 
Some "Prestone" brand anti-freeze will 
be available in all communities. 
NATIONAL CARBON COMPANY, INC. 
U11it of U1ti011> Carbide atzd CarbotJ Co,..Poratitm 

. lilt~ 
T he words "Ever e-ady•• nnd " Prcstone" are r e-glster ed 

trade-marks of National Caroon Company, Inc. 

anti-aircraft gun 
recoils 

aircraft catapults 
sound detection 

equipment 
liquid-cooled 

machine gulfs 
anti-aircraft 

searchlights 
aerial gunnery 

trainers 
hydraulic arresting 

gears (aircraft 
carriers) 

submarine diesel 
engines 


