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Revised for pres·ent· 
day needs. More use· 

fuf , more practical 
than ever before! 

Get a better job in America's great industries, and 
prepare to seize your coming opportunities -learn 
mathematics. Mathematics i s the basic requirement of 
all mechanical and scientific work, and of all busi
ness or industry based on science. Without this 
essential knowledge even the most capable man is 
left b ehind while others forge ahead to better jobs, 
bigger contracts, more money. 

You n eed mathematics to understand all technical 
work, to supervise operations, to improve, speed up 

and check on your work and the work of others. 
Su ch basi c training is quicklyrecognized today and 

gladly paid for. It singles you out from the crowd 
and gives you an advantage whether it i s a matter 
of a job, a promotion or a contract. Now you 
can learn mathematics- the foundation of all 
technical work- by an easy, inexpensive and 
time-saving method. A very simple and ex· 
tremely interesting course in hook form has 
b een prepared for you by an expert who has 
devoted a lifetime to teaching practical men 
the fundamentals of this important subject. 

Get this Basic Training 
for Executives 

IN ONLY 10 MINUTES A DAY 
Now you can gain all the benefits of a mathematical 
training if you will devote as little as ten minutes each 
day to these easy lessons. Spend only the time that is 

usually wasted, and you will be amazed how quickly 
you will notice an improvement in your all around 

efficiency- how soon you will feel a new impetus 
toward successful work in your business, your 

profession, or your industrial activity. 

5 VOLUMES, 1,598 PAGES 
ILLUSTRATED 

Every minute you spend on this complete 
course will pay you big dividends. It will 
give you the ability to grasp readily all 
basic business principles. It will help you 
develop the quick, accurate judgment that 
is essential to job advancement, to exec
utive positions, to success! 

EXAMINE THESE BOOKS FOR 10 DAYS FREE! 
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THIS PR CTICAL SELF-STUDY COURSE 
WILL QUICKLY GIVE YOU THE ESSENTIAL 
KNOWLEDGE FOR SO MANY OF TODAY'$ 

JOBS IN BUSINESS ND INDUSTRY 

By J. E. Thompson, B. S. in E. E., A.M., Dept. of Mathematics, PraH Institute 

A COMPLETE COURSE AND REFERENCE LIBRARY 
NEW EDITION- More useful, more practical 

These books start right from the beginning with 
a review of arit hmetic that gives you all special 
short cuts and trick problems that save countless 
hours of your time and make you more valuable 
to yourself and your job. Then they go right into 
higher mathematics and show how simple it is when 
an expert explains it for you. 

Don't let appearances fool you, mathematics is easy. 
You can get these books on approval and see for your
self how much enjoyment you will have while getting 
this valuable training and solving interesting prac
tical problems that puzzle your friends and fellow 
workers. In no t ime at all you will be tackling 
with ease the most difficult question on this subje.ct. 

These a re but a f ew of the hundl"e d s 
of s ubjects simplified and explained 
i n the n e w ed i tio n o f this comple te 
self-study coul"se i n mathe m atics. 

ARITHMETIC: startingwithaquick 
review of principles, it presents all the 
special calculation methods used in busi
ness and industry. Fundamental in all 
computations in engineering, in both plan t 
and field. Essential methods for rapid 
calculation such as is needed in setting 
lathes, etc. H undreds of other applica
tions to technical work. 

ALGEBRA: T his volume makes 
algebra a live, interesting subject. I t 
shows you, step by step, how to apply 
algebraic methods t o the most complex 
p roblems. E xplains how to solve prob
lems which are involved in aU business 
and industrial work relating t o machines, 
engines, ships, autos, p lanes, etc. Loga
rithms and slide rule, a nd many other 
practical applications. 

GEOMETRY:statesclearlyallneeded 
facts abou t p lane figures, circles, poly
gons, etc., covers a ll the topics essential 
in drafting and engineering. It deals at 
length with angles, triangles, circles, a nd 
the many other geometric figures that are 
basic to engineering design . Sheet-metal 
work, so important in airplane construc
tion, is a direct application of these 
principles. 

TRIGONOMETRY: T his volume 
makes easy t he principles of angles and 
triangles, shows you how to use t ables 
t hat explain their functions. P ractically 
every p roblem in m achine work, land 
surveying, mechanics, astronomy and 
navigation is solved by methods of trigo
nometry. T hese methods are explained 
simply, with actual examples of calcula
t ions o f height and distance, the con
struction of buildings, bridges and dams, 
t he cu tting of gears, etc. 

CALCULUS: You will enjoy master
ing calculus in this interesting new way 
and will find i t will enable you to solve 
problems that can be solved in no other 
way. This branch of mathematics deals 
with rate problems. It is essential in 
computation involving objects moving 
with varying rates of speed. It also en
ables us to find the most efficient design 
for any kind of mechanism, engine, or 
moving vehicle. 

AN EXPERT GIVES YOU 
HIS SIMPLIFIED METHODS 
Mr. T hompson, the author or these 
books, is not an ordinary teacher o f 
mathematics . He has had many 
years' experience in giving students 
the kind ot mathematical training 
they need in practical work. He pre-
sents each method and problem In the 
clearest and simplest way. He gets 
right down to the kind of Information 
that you need In your dally work. 
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plus a few cents postage, is paid. The coupon at the right brings you the 5 
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the small down payment of $2.95, balance 
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at our expense. Mail the coupon today. 
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. Au of us can't be geniuses. But 
any ordinarily talented mortal can 
be a success-and that's more than 

• some gemuses are. 
Now, as in .£sop's time, the 

race doesn't always go to the one 
who potentially is the swiftest. 
The tr.ained man has no trouble 
in passing the genius who hasn' t 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
t he trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspon· 
dence Schools can't make you into 
a genius. For more than SO years, 
however, I. C. S. has been help
ing its students to become 
trained, successful leaders
and it can do the same for you. 

M ark your special interest on 
the coupon. Don't be like the un
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now I 

BOX 6660-L, SCRANTON 9, PENNA. 
Without ·cost or obligation, please send me full particulars about the course before which I have marked X: 

Bualn ... and Chemlatry Couraea 0 Radio Servici~ 0 Mechanioal Drafting 
Academic Coura" 0 Chemical Engineeri~ 0 T elegraph Engioeerinc 0 Mechanical En&ineering 

0 Aocounti~ 0 Advertleinc 0 C hemiatry, Anah·tical Electrical Couraea 0 Mold-Loft Work 
0 Arithmetic 0 Bookkeepinc 0 Chemiatry, Industrial 0 Electriool Drafti~ 0 Patternmaking--Wood, Metal 
0 Bu!liness Corr esPOndence 0 Chemiatry, Mfg. I ron c!t Hteel 0 Elect r ical Engineeri~ 0 Reading Shop Blueprints 
0 Business :Vlanagement 0 Petroleum R efining 0 Plutioe 0 Electric I.ight and Power 0 Sheet-Metal Drafting 
0 C ertified Public Accounti~ 0 Pulp and Paper !\laking 0 Lighting Technician 0 Sheet-Metal Worker 
0 Commercial Civil Engineering, Archlteo• 0 P ractical Electrician. 0 Ship Drafting 0 Ship Fitti~ 
0 Cost Accounti~ tural and Mining Coura" 0 P o_wer Ho~ Electrao 0 T ool Designing 0 1'oolmalcing 
0 Federal Tax 0 Architectural Draftina 0 Sbap Eleetnman . 0 Welding-Gas anc.l :~<:Ieetrio 
0 First Year Collece 0 Architecture Internal Combust•on Railroad Coura" 
0 Foremanship 0 French 0 Building Estimating Engln" Coura" 0 Air Brake 0 C ar Inspector 
0 Good Eng li.!lh 0 High School 0 Civil Engineering 0 Coal Mining 0 Auto Technician 0 Aviation 0 Diesel Locomotive 
0 Hieber Mathematiea 0 Contracting and Buildin11: 0 Diesel-Electric 0 Loeomoti,•e Engineer 
0 Illustratin& 0 Motor Traffic 0 Highwa y Engineering 0 Diesel En&ines 0 Gas Engines 0 Locomotive Fireman 
0 P011tal Service 0 Lumber Dealer Mechanical Couraea 0 Railroad Hertion Foreman 
0 Salesma118hip 0 Secretarial 0 Re&;ding Stru~tur&;~ Blueprint&! 0 Aeronaut" cal Engi . St!am E'!gineerlng Coura .. 
0 Sign Lettering 0 Sarutary EnganeertnK O Ai ft D r f · neen.n& 0 Bmlermakmg 
0 S paniah 0 Stenograph¥ 0 Structural Dra~ting. 0 FJ;}.~ Enc~e~~g 0 Cott;~hu~tiou ~~neineerinc . 
0 Traffic ~fana&ement 0 Structural Engtneertng O F . 0 F.ngme Huumng 

0 Surveyin& a nd Mapping O Foread~ Wo k 0 Marine Engineering 
Air Conditioning and Communication• Couraes 0 Ho.!~ Treat.:ent of Metals 0 Stea m E lectric 0 Steam E~inee 
Plumbing Couraea 0 Electroni,·a 0 Indu8 trial Engineer ing Textile Coura" 

0 Air Conditioning . 0 Practical Telephony 0 Industrial Metallurn- 0 Cotton Manufacturing 
0 Heat inc 0 Plumbtng 0 Radio. General 0 Machine Shop 0 Rayon Weav·e 0 Textile Desic'nc 
0 Refrigerat ion 0 Steam Fittinc 0 Radio Operating 0 Machine Shop l1111peetion 0 Woolen Manufactur ine 

Home 
Nam11 Au Addren1--------- - ---------- ---

Oitii'--- ------- - --StatP• _ _________ _ PrP.stmt Positil>l•--------------------

Workir•u Hours A.M. to P.M. Length of Service in World War II ___ _ 
s ·pecLal tuition rut~s to m em!Jers of the Armed Forces. Enrnllment under the G.l. Bill of Rtuhts GPitrO~ed /or lVar II l" t•lt•ratl8. 

Canrrtlifl ll residrtlls send CiliiP•Jn to /nt,.,- ,l,,fiomtl ('nrrP.~ptmrlcnre 8ch~olr Canadian, Ltd., Mo11treal, Oa11ada. 

DEC. 5 
194 6 

• 

Copyngh ed materli.JI 



• 

Give "FOOTBAll PARADE OF 1946" 
Exciting highlights from the greatest college gridiron 
events! Thrill-packed plays and dramatic moments . 
seen from the perfect vantage point! Here is the best 
in collegiate football, all in ONE film eagerly awaited 
by thousands of fans from coast to coast. Get your 
order in NOW! 

ALL THIS IN ONE flLMt 
Army-Navy, Yale-.HaFvard, Northwestern
Ohio State, Notre Dame-Iowa, lllinois-PiHs• 
burgh, Cornell-Dartmouth, California-Stan• 
ford, Georgia Tech-Duke. (subject to change) 

FREE I To All Projector Owners! 
• Send TODAY for new 

Castle Films Deluxe Cotalog describing 
wide variety of thrilling home movies. 

30 ROCKEFELLER PLAZA FIELD BLDG. RUSS BLDG. 
NEW YORK 20 CHICAGO 3 SAN FRANCISCO 4 
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Give "THE NIGHT BEFORE CHRISTMAS'.' 
N ow it comes to life ... the fam ous poem that 
m1llions o f children know and love! W ill rekindle 
the Christmas spirit in older people, and heighten 
the youngster's enjoyment of the Y uletide. A 
wonderful combination o f studio photography and 
animated cartoon! A Castle F ilms classic! 

Give "CHIMP THE AVIATOR" 
A howling thrille r ! Astonishing "Shorty" goes fl y 
ing ..• w alks wings in mid-air ... does stunts on 
st ruts . .. repents wh en pilot starts s tunting! Sur
prising and uproarious climax ... a new high in 
m onkey shines! 

Give "3 LITTLE BRUINS MAKE MISCHIEF" 
Own the funniest, cutest animal comedy ever pro
duced! Cubs raid farm kitchen with hilarious a n
t ics in custard pies, flour and sugar! R oars of 
laughter every second! See them go swimming, 
try to catch fis h , feud with farm animals. 

----• a aD I a F 0 aM -------
I mm. 16 mm. $111111 Clllll Flhls' 

H•e 111¥111 II· Sill ~ ... ltll 
•latN II tilt llzt 
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Should Scientists Take An Oath? 
(A State ment by the Editor of Popular Science Monthly) 

·FRESH-SHINGLED Doctors of Medicine 
commonly take the Oath of Hippocrates 

and thus subscribe to a code of medical eth
ics. There has been proposed a similar oath 
for scientists, whereby they ,,·ould swear by 
whatever gods or immutable truths they hold 
sacred to \vork onlv for the welfare of man-

• 

kind, and to avoid that scientific sin which 
is secrecv-militarv or national. 

• • 
The idea has its merits. T he orderly curi-

ositv that is science is as international as the 
• 

wind, and your true scientist is in the busi-
ness of s'ecre t-smashing. It has also been sug· 
gested that an inte rnational priesthood of 
science might preYent war by some kind of 
scientific sit-down strike. 

-But the scientists arc ah o cliscm·ering that 
they are people, too. And it is the scientist as 
a human being and a c itizen who is shocked 
by his responsibility in the pen·ersion of sci
ence to desh·uction. Furthermore, no scien
tists' oath to work only for the welfare of 

humanity could mean much for the simple 
... eason tha t no one could foretell what any 
discovery would entail. A research into the 
cure of cancer, for instance, migh t ultimately 
reveal enough knowled ge of the cause to 

'- •. 

make the d read cli st.'< l ~e another weal)on. 
If the scientist is to be the saviour of fright

ened, ignorant humani ty, no ne~at in' oath 
will help . Our trouble no"· is th at the so
called social sciences haYe not caught up 
with nuclear physics. \ Ve need to know why 
humans behave like animals~ what makes 
people stupid, greedy, bloodthirsty : ho,\· to 
stop a war, or start a c rusade for decent 
I 1rotherh ood. 

An in tensified inquiry into human nature 
calls for the best scientific brains in the 
world. And it's just about the only way to 
make biological warfare into the farmers' 
friend, or atomic bombs into doctors' tools. 

~ .• '""'t••s 
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KNOWLEDGE 
THAT HAS 
ENDURED WITH THB 
PYRAMIDS 

... 

A SECRB'I' ME'I1 IOD FOR 
'1'1 IE Y OF 

............ CE came the knowledge that l;ui1tth~ Pyramids 
and the mighty Temples of the Pharaohs? Civiliza, 
tion began in the Nile Valley centuries ago. Where 

did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature~s .forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Iniinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is l{nown that they discovered and learned to inter"' 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problem~ of life; 
in these complex times. 

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

'The ROSICRUCIANS 
SAN JOSE 
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. {AMORCl CALIFORNIA 

AMENHOTEP IV 
·Founder of Egypt's 

Myatery Schools 

Use this 
coupon /0'1 
FREE 
copy of boo1{ 

' 

------------------------------------~ 
SCRIBe E.Z.X. 
The Rosicrucians (AMORC) 
San Jose, California 

Please send free copy of Sealed Boo\:, 
which I shall read aa directed. 

NAME-----------
ADDRESS-------·-··--· ... 
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BECOME 
a 

ACCOUNTANT 

JF you are doing the "chore" work, of account
mg as a bookkeeper, ledger clerk, cost : lerk, or 
in one of the other many record keeping jobs-

• 
You should consider climbing higher-becom-

mg an accountant. 
\.Yhy be satisfied all your life with a small 

salary and an ordinary job when there is such a 
large future for the man or woman who under
stands accountancy in all its forms and phases? 

One big difference between you and the suc
cessful accountant is that he doesn' t do the 
chores. H e bosses those who do the drudgery and 
he ge ts the money and prestige. And he does that 
because he knows the principles behind the rec
ords you keep-can plan those records and in
terpret them to management. He knows what 
you know-and a lot more. 
. There are two ways in which you can get this 
knowledge which will qualify you for an account-

' . . ants posi tion. 
First-the old way of day-by-d ay experience 

on the job. This is the long route taking many, 
many years, sometimes a lifetime. Most people 
taking this way never get anywhere. Why sacri
fice years of success-lose time and money-when 
there is a better and easier way? 

Second, the LaSalle way of learning in your 
spare time studying and preparing for the step 
ahead. You learn by doing-you study account
ing principles and solve accounting problems. 
You cover accountancy from the basic principles 
right up through Accounting Systems and Income 
'Tax Procedure C.P.A. training if you so desire. 

Are YOU 
doing 

bookkeeping 
u L II~ cnores r 

CLIMB 
HIGHER/ 

As you go along you absorb the 
principles of auditing, business 
law, statistical control, cost ac-

• • • countmg, orgamzat10n, manage-
ment and finance, etc. 

This way is not m agic. It is not 
easy. It requires giving up certain 
spare time to serious study. How 
long will it take you to acquire 

this accountancy t raining is strictly up to you
you can go as fast or as slowly as you choose. 
But after you have gone part way (you need not 
wait un til you are clear through the train ing) you 
will find yourself stepping up to better positions. 

And once you have maste red this fasci nating 
profession-once you have become an accountant 
- then you will have the money and the standing 
to make your dreams come true. You wi ll be a 
respected member of the best paying profession 
and equipped to go out into public accounting or . 
to climb to a top management position. 

Our free 48-page booklet~ "Accountancy, the 
Profession That Pays," tells you what you must 
know to be an accountant and how you can pre
pare in your leisure time a t moderate cost. The 
c~upon below will. bri~g this booklet quickly 
without cost or obligation. You already have a 
start in this field; now find out how you can 
go all the way. Do it today. 

G. I. APPROVED 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dept. 1283-H 417 S. Dearborn Street, Chicago 5, Illinois 

I'd like to know more about your home study program to help 
me prepare for an accounting career. Please send me your free 
48-page booklet. "Accountancy, t he Profession That Pays.'·' 

Name .•••••.•••.•.•••••••.••• • ••••••• • • ••.• Age .• ... . . ~· 

Present .posi4ion • ............................... ...... . .. . 

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

City C:1- Stale • • • • • • • • • • • • • • • • • • • • • • • • . . • • . . . . . . . . . . . . . . . . 

DEC. g 
1946 
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(/ J. E. SMITH, P residen t 
N a t ional Radio Institute 
The man who bas di
rected the Home Study 
Training of more m en 
for the Radio Industry 

t han any other man 
in Amer ica. 

Full Time or ~~· 
Spore Tiine , 1~ 

135 • $45 A Week Ia Ch!fn Sbop 
•'Previous to enrolling for your Rf.dio 
training I made $12 per week in a b.ard
ware store. Now I operate J!lJ' own re
p air sholb and often clear Pi to $45 a 
week."- FREDERICK BELL 76 Golf 
Ave .• St. J ohns. Newfoundland. 

$250 A Month In Own Shop 
"I am now operating a radio shop for myself 
and own all my equtpmept. Right now l'8-
pa1r1ng radios pays me an average of about 
$250 a month. " - J . M. SCRIVENER, JR., 
Aberdeen. Miaa. 

Averaaes Over $80 A Week 

1"Not long li-IO I was working 16 hoUl'B a 
· clay in a filling station at $10 a week. . I Now I have my own ltadio r_!:!usiness and 
· average over $00 a week. '! 'he N. R. I. 

course is tl:ne." - .ALBERT C. CHRIS· 
......., .... ..;;~ TEN SEN, ll16 Tenth Ave., Sidney. Neb; 

$50 A Week Fro.m OWn Shop 
".AJD maldng over S50 a week 'l)rofl.t .from 
my' own sho'P. Have another N. R. I . 
graduate workina for me. I like to hire · 
N. R . I . men because theJ: know Radio." 
~NOR:M.AN MILLER, Hebron, Neb. 

$SO A Month In S11are Time 
"I have a snare time Radio and Electrl· 
cal business of ~ own which has bee:n 
very frofl.table, due to the elllcient trab;l
ing received from your Course. Last 
;rear I ,averalred over .S50 a montb."
FRED 1L GRIFFIE, Rt. 3, Newville, Pa. 

F'IXin.a Radios Profitable Hobb 
"I am doing Radio work in my SD&re 

. time and find i t a profl.table hobby. MY 
extra earnings run about $10 a week. I 
certa~ am _glad 1 took Your NftR. I. 
Course. •- FERDINAND ~IR.oEL, 
Chaseley, N. Dak. 

. 

MY COURSE INCLUDES 

TELEVISIO 
ELECT 0 ICS 

• • 
FREQUENCY MODULATION 
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Do you want a good-pay job in Radio-or your 

own money-making Radio Shop? Mail Coupon for a 
FREE Sample Lesson .an d my F REE 64-page book, 
"Win Ricq Rewards in Radio." See how N. R . I. gives 
you practical Radio experience a t home- building, 
testing, repairing Radios with 6 BIG KITS. OF 
P ARTS I send! 

Many Beginners Soon Make Good Extra Money 
in Spare Time While "Learning -The day you en roll I start sending EXTlt.A MONE.Y JOB 

SHEETS. You LEARN Radio principles from my easy-to
grasp, illus trat ed lessons-PRACTICE what you learn with 
parts I send- USE your knowledge to mak e EXTRA money 
fixing n eighbor s' Radios in spare time while still learning ! 
:From here it's a short st ep to y our own full-t\ me Radio Shop 
or a good Radio j ob! 

Future for Trained Men Is Bright 
in Radio, Television, Electronics . 

It's probably easier to g et star t ed in Radio now th.an ever 
before becauSe the Radio R epair bus iness is booming. 
Trained Radio TechnicianS> also find pro1itable opportuni
t ies in P olice, Avia t ion , Mar ine Radio, Broadcastjng, Radio 
Manufacturing, Public Address work. Think of even g r eater 
opportunities as Television an d Electronics become available 
to the public ! Send for free bookS now! 

Find Out What N. R. 1. Can Do For You · 
Mail Coupon for Sample L esson and my 64-page book. Read 

the details about my Course. Read letters from men I trained, 
t elling what they are doing, earning. ·s ee bow quick ly, easily 
y ou can get st arted. No obligation ! Just MAIL COUPON 
NOW in an en-velope or pa.ste U on a pen_ny postal. J. E. 
SMIIH,. Presld ent, Dept. 6NP3, National Radio . . Institute, PloJteer 
Home Study Radio Se_hool, Washington 9 , D. C. 

Our 32nd Year of J ra lnlng Men for Success In Radio 
I 

.... -• . ... : •.• 

• 
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"J:ou get parts to build this Vacuum Tube 
P ower Pack; make changes which give 
you experience with packs of many .lrlnds: 
learn to correct power pack troubles. 

Early in ~ Course I show you how to 
build this N.R.I. Tester with partiJ I send. 
It soo.n hel~JOU fix neighborhood Radios 
and earn EXTRA money in spare time. 

~uild.ina t.bis A. M. Signal Gen.erator 
tnns you more valuable ex-perience. It 
provides amplitude-modulat ed signals for 
many testa · and experiments. 

• 

You get parts to buUd Radio Circuits: 
then test them: see hO'IY they work; learn 
how to design special circuita ~ how to 
locate ud repair circuit defecta. 

You build this Superheterod:vt)e Recei~er 
which brings in local and distant sta
tions-and gives you more ~ence to 
help· YOU win sUccess in Radio. 

• 

. 

• 

PLE LESSO 
. 

MAIL COUPON FOR FREE L&SSON 
AND 64. PAGE BOOK 

I will send you a FREE Lea
eon, "Getting Acquainted 
with Receiver Servicing,,. to 
show you how practical it is 
to train for Radio at home in 
spare time. It's a valuable 
lesson. Study it-keep it
use it-without oblig-ation l 
Tells how Superheterodyne 
Circuits work, gives hints on 
Receiver Servicing, Locat. 
ing Defects, Repair of Loud• 
speaker, LF. Transformer, 
Gang TUning, Condenser, etc. 

illustrations. 

Mr. J. E. SMITH. P res ident, Dept. 6NP3 
National Radio Institute, Washington 9, D. C. 
1\fail me F REE. without obligation, Sample J..~es
son and 64-page book about how to win success 
in Radio and Telel·ision- Electronics. {No sales
man will call. Please write plainly.) 

Age ............ . 

~tllllEt ... .•............ ... .. ... ............ .... . ...... .... .. ...........••..... ......••..••...........•. 

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

Cl tY .............................................. Zone ... ......... State .... ...... ···········-
APPROVED FOR TRAINING UNDER Gl BILL 

L--··------------·~-

• I 
I 
I. • I 
I 
I 
I 

• , 
DEc . II 
1946 

' 
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AT HOME ••• IN 

FOR ONLY $5 
SPARE TIME 

for the com
plete training 

We'll PROVE Ghirardi's famous RADIO 
P HYSICH C~URSE hook can teach you basic 
Radio-Electronic·s quicker and easier than any 
other book or course-for only $5 CO)JP LETE. 
We'll pro1·e you'll be pleasantly surprised 
how quickly it helps you understand every one 
of the hundreds of sulljects co1·ered. We'll 
pro\'e that this U7 2-page book is so fine and so 
complete that. if broken into Jesson form as a 
corro.>spondenre course. you'd regard it as a 
bargain at $50 or more! If not more tban sa t
isfied after reading it 
for 5 full dayS. send It 
back. EVERY CENT 
will b e cheerfully re 
funded. 

36 BIG COURSES IN ONE 
On actual survey 
among 817 radio 
experts, engineers, 
etc., 9 OUT OF 
10 said Ghirardl's 
RADIO PHYSICS 
COURSE was thefr 
1st choice-for 
better than any 
otherra dio lnstrue-

Ghirardi's R ADIO PHYSICS COURSE book 
is more widely used for home study, bY more 
Signal Corps and Na1·y Schools than any other 
book of Its kind. Nothing is omitted. nothing 
condensed. Startiug with Basic Electricity, 
i t takes you step by step through the entire 
R adio field. E1·eryth!ng is made crystal clear. 
No lessons to wait for. :Many students ha\'e 
completed it in a few weeks-and a high 
p ercl'ntage of them are now successful 
Radio experts! 508 ill us. 856 Self T est 
Re1·1ew Questions. -------------

the 

1 De pt. PS-126, Murray Hill Books, Inc ., 
222 Ma diso n Ave. , New York 16, N. Y. 1 

I 0 1:1:nc losed find $5 ( $5.50 foreign) for which send Ghirard l 's 
RADIO PHYSICS COURSE book Postpaid. Or. 0 send C.O.D. ( n o 1 

I foreign C. O.D .'s) for this :unount plus postage, In either case. 
If n ot fully ~;atillfied I reserve r istht to return book within 5 I I da.vs for full refund. 

I Name ...•. . ... . ... .. • . . .•.•. . •...•••••••••••••• • •••• I 
I Ac idtdyr e&~ 5 .D.I s. t·. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . I 

No. . . . . . . . . . . . . . . . . . . . . . . • State .•••... . .• 

IF IT'S RESULTS YOU WANT-GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 
Ne ver b e fore h as a more h e lpful book bee n p r int· 
e d for those planning a business of the ir own. 
Gathe red In this large Illus trate d volume ar e the 
formul as , r ecipes, facts and secrets that h ave 
contributed so la rge ly to America 's great Indus
tria l progress. Cap it a lize on this Inform a tion for 
m a king most a ny conc eivable product witho ut 
experience, s pecia l equipme nt or previous 
knowle dge of chemistrY. Start at home, e xpa nd 
with profits-build for a profitable Independe nce. 
The experls who c<>mpiled this book are authori
Ues, and present this information In simple, un
derstandable language. They also give you whole· 
sale s upply sources for n eeded materials, short 
cuts and economy methods for the most profit· 
able re~ults. Hundreds of good paying businesses 
have hccn hulit on a produ ct made from a s imple 

recipe OpportuniLies In this field ex ist e verywhere. Choose from 
any ot' the 162.000 facts and I 0 .000 formulas of which the follow. 
lng a re only a very few: Adhesives. Alloys, Anti-Freeze Solutions. 
<'o•uneUcs. Bevernges and Liquors. Can.dy, Gum. Casein . Celluloid. 
C'ernmics,Cheese.Ciean · SEll BY MAILI Oils and Ointm ents, 
lng Prcraratlons~ Con· · Paints. Paper . Perfum es . 
t•relt>. Copper. Cotton . You will profit Photograp~ , Polis h es. 
Dentifrices . Dep llato- h•· the Ideas Powders, emedles for 
r ies. Dyes. Embalming • Man . Beast or Fowl. 
F luids. ),;namellng. contained In Rubber Produ cts, Re
<aa:s,;. (:lazes. Huu,.ehol<l this big book frlgerants. Soaps. Sol
l' orrnulns. Inks. Insect!· for setting up de r a nd Sol d e ring. 
c ldes, I ron. J ewelers' a mnll business Tooth Ce ments . Trans
Formulns. Lacqu<.>t'S . you can easily fers , Transparencies. 
t.aundry Preparations. r Varn ishes and ThOU · 
Leather . Linoleum , LU· run rom your san ds of others for 
br tcants. Ma nic ure Pr ep . home In :vour making all sorts of prof · 
nratlons . M"rhiP 1 nrt l- spare time. I table and practical 
fl c lal l. Metals. Mirrors. things , 

fORTUNES MADE fROM A SINGLE IDEAl 
This comprt:henal ve book Ia an accepted authority by chem· 
lsts , schools, Industry, etc . and Is the largest and ;nost 
comprehensive hook or Its kind ever Issued. Nothing else 
!Ike It In existence. A s ingle formula has been worth a 
lhousantl tlrncs this hook's small cost t.o countless owners. 
Crammed with money-mak ing Ideas. lnvaluablcforreference. 
Ideal for Factory, Home, Farm, Office or Workshop. As 
necessary as the dictionary and more usef ul for manufaetur. 
('rs, chemists and salesmen who put up products for profit. 

$3.50 postpaid. Ca nada or Fore ign. $3.85 u.s. Funds. (C. o . D. shiP· 
ments U.S.A. only.) Immediate Shipme nt-Sate De live ry Guaranteed . 

ADAMS BROWN COMPANY BOOKS Of APPLIED SCIENCE 
Dept. 262, Chestnut Hill 67, Massachusetts, U.S. A. 

12 POPULAR 
SCIENCE 

. . 

Tile great SUCCESS Instruction for men and women now In 
business •• • or planning to get Into PRODUCTIVE earnings 
••• Tile PROfiTABlE, EASY, SURE method • •• Get It NOW 

How to ake 
oney by ail 

Enlarged to 640 pages, r 5th edition 
Down-to-earth facts, directions (il l&utrat ed) for r unning busine s s 
profitably, us in g exp ertly for YOUR good fortune th e e m ployees, 
t rains, planes w b lch Gov' t places a t your disposal CHEAP. Get 
orders by mall . ship by express or freight or mall , cet out of t he 
kinderg arten . . . 15th edition, enla rged t o 640 p ages , now selllnj{. 
It's YOUR winn er. Make this ye ar and the followtnc ye ars worth 
more •. .. . THIS knowlf'clg e really PAYS OFF. 

THE EASy WAy to start new 
or expantl 

your present occupation. Do It NOW. 

Extraordinary plain. almple aklll, know-how. 
No theory. Fact story of r ich experience of 
author E. Rice day-by-day. How many tlm ea 
bave we heard: "I wish I had some money, 
this patent would earn me a fortune, " or 
"why can't my crop pay better?" or "I 
wis h 1 kne w how to s e ll this ga dget my
s e lf, " or "why should m y bos s a lo ne do 
this when 1 too know how the money Is 
m ade? ••• Listen, You do not need 
mo•ey to start this Rice way. 
His method automa tically pays all bills 
aame day rendered, no bank Joana , pay aa you 
go, no bor rowing f rom relatl ves or friends, no 
salesmen. Also no worry, quickly a home of 
your own all paid f or . Rice paid oH $SOOO 
In mortgages a year after us ln& thla skll I· 
ful Idea. 

46 Years of PROOF 
Sounds fishy? Sure but this baa bef!n done 
1teadlly for 46 years, depreulon or no de· 
press ion , by the aut hor ; that 11 wby be wrote 
this book, t.o pass the good word alona:. Make 
It go with anything you have whtcb Ia sal · 
able, or with what you are now doing. Ric<' 
made hie pay plan go from the start when 
llving In one room ln a city lodging house. 
Turn your city or country home , your 
work, your hobby, Into money. How to get 
orders coming steadily at coat of only $4 f or 

each S 100 taken ln. The popular error to avoid In t rying f or u lea. Business 
won free while others have to pay for lt. How to conceive tbe money-getting 
advertisement . . . Profitable changes from ordinary Ideas and methods. Not 
usual cut-and-dried pattern. 250 adventures, a dictated book In everyday 
talk hy Rice doing day bY day what h e disclose s In his book can be 
done bY hiS method. No dictionary writ i ng , • . • 0 0 
Read how others are profiting big. Take a chance HOW 
on this book being worth a fortune to you and yours 
and send $2.95. Book mailed same day order Ia re. 
cclved. Hundreds of buy era whose letters we show 
you declare emphatica lly Its superlative goodness. 
Follow Its easy pattern for s ucc ess. Cloth bound. 
640 pages , 8th by 51/2. Best seller. 15th edition now 
selling . Cut out the $2.95 HOW BOX here, pin or 
stick It to s heet of paper bear ing your name and ad-

Enlarged 
640 pages 

$295 
dress, mall In envelope with money order or check for O 0 
$2. 95 to 

HOWARD ST. HOUSE, Melrose 76E,Massachusetts 

.r--:r. ~ 
~ ~~~ 
~~ ... ~ 

"\foJ.,~ 

an 
Learn at home in your spare time 
Prepare n ow for a fasclnatlnl\" and profitable Art career. 
Our practical method has trained men and women since 
1914. COMMERCIAL ART. CARTOONING. and DESIGNING 
all In one comnlete course. Trained Artists are capable of 
earn ing $ 40. $60. $75 a week. No Pre
vious Art experience necessary. FREE 
BOOK . "Art for Pleasure and Profit" de· 
scribes course. commercial or>Portunl· 
ties. TWO ART OUTFITS Included with 
training. Veterans! Course G.l. Approved. 

Washington School of Art, Studio 1312C I 
1115-1Sth St., N.W., Washington S, D.C. I 
Please send me full information and your Free Book, " Art for : 
Pleasure and I 'roflt." 1 
Natne~ ... . .............. . ..... . . . .... AOE .... . . . .•... I 
Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 1 

: City. . . . . . . . . . . . . . . . . . . . . . . Zone . . . . State . . . . . . . . . . . . I 

--------------------------------~ 
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1 KNOW what it means to h ave the kind of body that people 
pity! Of course, you wouldn't know it to look at me now, but I 

was once a skinny weakling who weighed only 97 lbs! I was 
ashamed to strip for sports or undress for a swim. I was such 
a poor specimen of physical development that 1 was con
stantly self-conscious and embarrassed. And I felt only 
HALF-ALIVE. 
But later I discovered the secret that turned me into 
"The World 's Most Perfectly Developed Man." And 
now I'd like to prove to you that the same system 
can make a NEW MAN of YOU! 

What " Dynamic Tension11 

Will Do For You 
I don't care how old or young you are or how 

ashamed of your present physl!·al t·ondlllon you may 
IJe. If you can simply rai~e your arm an<l flex it 
I can add SOLID ~ICSCLE to your bi<'eps-yt's. on 
each arm-in double-Quick time ! Only 15 ·minutes a 
day-right In your own homt>- is all the time I a~k 
of you! And there's no cost if I fail. 

I can b roade n your shoulders, 
strengthen your back. develop 
your whole muscular system I N
SIDE and OUTSIDE! I can add 
inches to your chest, g ive you a 
vise-like grip, make those legs 
of yours lithe and powerful. I 
can shoot new strength into 
your old backbone, exercise 
those inner organs, help you 
cram your body so full of pt·p, 
vigor and red-blooded vitality 
that you won ' t feel there's 
even "standing room" left for 
w eakness and that lazy fee l
jug! Before I get through with 
you I'll have your whole frame 
" measured" to a nice new , 
beautiful suit of muscle! 

Only 1 5 Minutes 
A Day 

Xo ulrs. " "ands" or •'ntayhes. '' 
J ust tell me where you wanl hancl
sorne, powerful nw:<r les. Are you fat 
and flahby ~ Or sl,inny and gawli,\' '! 
Are you short-wirHied. pcplp~~? Do 
you hold harli ancl let otht>rs wall\ 
orr with the prertie.>t ~rirl>. h~,;t 
johs. err.? Tht·n write for dt>tail~ 
aiJout •· D JIII•IIIIir- T c·u .<itm " and learn 

how I r.an make you a healthy, confi
dent, powerful H E-1\[A::-.;. 

"DJJitumic 7'ension .. is an enti rely 
:\'A 'IT 1{.-\ T. method. Only I ;, min
utes of your spare time dally is 
enough to show amazing resu lts
and it's act ually fun. .. Dunamic 
T enl!'it•ll" does the worli. 

"Dyuumir 7'rn.< illn !" That's the 
ticket! 'l'he identirai natural method 
that I myself dereloped to t•hange 
my hody from the srrawny, sld nny
chestetl wealiling I was 11t l 7 to my 
present super-man physi•rut'! Thou
sand> or otla•r fellow~ are i!l'I'Oming 
mar l'elous phnlcal spe~i mens- my 
way. I glre you no gadgpts or <'On
traptlons to fool with. \\'hen you 
ha\·e learned to tlen•lop ,\'our 
Sl i'PIIS.:th through · • Oy 11•1111 ir T rii
SiMI." you ran laugh at artiftr.ial 
musc!P.- mukers. You s lmnly utilize 
the dormant musr.le-J)ower in your 
own hody- watrh it im·rea~t· anti 
multir>l,\' into real, sol id 1.1\'Jo: 
~ll' S('I.E. 

l\Iy method- " Dun am ir 7' , .,.~; '"'" 
- wi II turn the tricl< for yuu. :\'o 
t heory- e\·ery exercise is prartiral. 
And. man, so easy I Spend only 1;; 
minute., a da,\' in your own honw. 
From the \·ery start you'll he usin~t 
my 1n~thod of "/Ju11amir Tn1 si1111 " 
a lmo>t um·onsciously e,·ery minute 
of the day- walking. IJending o\·er, 
~t<·. ,,, Hl ' ILD ~lt=SCLE and 
YIT:\LITY ! 

FREE BOOK "Everlasting Health 
and Strength" 

I n it I talk to you in strnight-from-th t>
shoulder language . Packt•d with inspira
t ional p ictures of myst·lf and pupils
fe llows who became ~E\\' :\IE:-\ in strt'ngth, my way. 
Le t me show you wha t I helped THE:\1 do. See what 
I can do fo r YOU! For a n·al thrill. send for this 
hook today. AT ONCE. CH ARLES ATLAS, Dept. 
1M, 115 East 23rd Stret't, i:\ew York 10, X. Y. 

, 

Mail Coupon 
For My 

FREE Book 

• 

.. 

Holder of title. 
" Th e W orld ' s 
l\l ost l'errectly 
Dnelottt'd ~I an. ·• 
T his at·tual snap
shot is not re
touched in an:r 
way. 

······································· ··············~ • 
CHARLES ATLAS, Dept. 1M : 

• 115 East 23rd Street, New York 10, N. Y . : 
• 1 \\ant the (Jroof that your ~ystem of "/JpJIIJIIII C T l'll-• 

xi,m" will help malie a :\'t•1r :\l an of lllt'·-gi\c me a: 
healthY. husliy hody and hig muscle development. Send: 
m~ your free book, '· E\·erla~ting Health aml Stnmgth. " : 

• • • , . . · "alllC .... . ...... ... .. .. ............ . .. . ..... . .. 
( l' l~use print or writt• plainly) • • • • .:\ t.ltl f(' 5S • • . • . • • • • • • • • . . . . . . . . . ...... • • • • •• . . . • .a 

( ' it ;}' .. . . .. ...... . .. ....... . . .• 

• • • • 
State ...... • . •• _: 

• • • • • • • • • • • : 0 ('ht'rk here if unch•r I Ii rur Boolilet A. : 
N e•••••aaaaaaaaaaaaa\aaaaaaaaaaaaaaaaaaaaaaaaa•aaaaaaa~ 
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~ERE'S one of the greatest 
get acquainted" offers ever 

made. This new book of 150 selected 
Electrical Shop Prints and Wiring Dia- B. W. COOKE, DiT. 

5 to 1 Satisfaction 
GUARANTEE 

grams i s YOURS- absolutely FREE. 
This book is' chuckfull' of valuable charts, 

diagrams , wiring methods and instructions 
for reading and u s ing wiring shop prints. I personally guar
Ail the shop prints are full s ize 8~.· X 11• an tee that at the end of 1 year from 
with full explanatory information. Here's thedateyoureceive 
aU you have to do to get this free book: thes e books that theymosthave 

150 Diagram Book Free :~~~t~::a~:~~ turn them and I'll 
FOR MERELY EXAMINING retnndeverycent you paid. 
COYNE'S NEW 7 Volume Set .._ ___ __, 

To get your FREE copy of this Shop Print Book, all you have to do is 
to J.et me send you m_y co~~lete new 7 volume set of electrical books
COYNE APPLIED PRACTICAL ELECTRICITY for 7 days' FREE 
examination. Here's a set of books written for the "beginner" or "old
timer" in electrical work who is anxious to ~et ahead. 

This 7 volume set contains thousands of 'show how" methods and 
photos-the latest information in ''easy-to-understand language. •• 
Electricity from "A" to "Z" presented in n e w, practical, modern 
methods of explanation. A leader in electricity today must "know his 
stuff." To succeed from now on you must know many branches. 

SEND No MONEY You havetoseethis new7volume 
set to really appreciate how much 

it can mean to you and your future. I'll send you the complete 
set of 7volumes <pictured below) at my risk, postpaid for7 days' FREE 
Examination. 1'1 also send you the New Coyne Book oi 160 Shop Prints 
and Motor Diagrams as my FREE gift to _you 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 
YOU ARE NOT BUYING THE 7 VOLUME SET 
WHEN YOU S END TR IS COUPON. You are 
merely asking to see the books f ree for 7 days. 
T he coupon only becomes an order if you dec1de 
to keep the 7 volume set after 7-Day F ree Exam· 
_ ~,.. ination . OFFER IS LIMITED-Don' t delay! 

Fill in and Mail FREE BOOK Coupon Now! 

B. W. Cooke. Dir.~ COYNE ElECTRICAL SCHOOL. Dept. 96-RS 
SOO S. PAULINA ST •• CHICAGO 12, ILLINOIS 

Send me the NEW 7 Volume COYNE APPLIED PRACTICAL 
EIECl'RlClTY. Also send the Bound Volume of 160 Shop Prints 1 
and Diagrams which I am to ket!p FREE wheth e r I keep t he 
7 Book Set or n ot. I 'll either return the 7 Book Set in 7 days and I 
owe ,you nothing or pay S3 wi thin 7 days and S3.00 a month until $21 I 
is pa1d, or I'll sel)d the cMh price of $19.75. You also inclurle F REE 
one full year of Consultation service and technical bulletins . 

I 
NAME-----·-----·-----------A06.------· -1 I ., 

I ADDRESS.----------------------------------------- I 
J TOWN __________ ________ ..Zone-_ _ ...ST ATE _________ . • I 

0 Cn• c.k here If you want to _pay postman cash price of l19. 75 ·1 I (you save '1.25) delh1ered. Same 7 day examination privilege 1 
L~-~~--~d M~ey-8~~~~~ ___ ..J 
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·lEARN ISOGONIC DRAF-TING 
The Drafting of Tomorrow 

The fi rst great advancement in Drafting in over 1 0 0 years ! 
INVESTIGATE this NEWEST development in the Draft
ing and Engineering fields. ISOGONIC Drafting opens 
up a NEW FRONTIER to those trained in its technique. 
Fits into EVERY branch of Engineering. ISOGONIC 
Drafting saves time and monev . h creases shop efficiency. 
steps up production. Pays well. Minimum background 
for success in this lucrative field-two years High School. 
Men now in drafting. by adding ISOGONIC Drafting to 
what they know now, become mo•·e capable. efficient and 
valuable. Spare time study at home. All texts and in
struments furnished. For full details and descriptive 
folder. WRITE TODAY -give background of education 
and experience. 

ISOGONIC INSTITUTE 
Dept. "S," 1095 Market Street. San Francisco 3, California 

EIVD FOR THIS 

Make money with 
horses. Every farmer, 

every lover or h orseflesh should have 
a copy ot thJs booklet. If you want 
to know how to break, train and 
make money with horses. write todav 
for fUU tn[ormatton FREE, together 
with my special offer or n. course in 
Animal Br('ed\ng. If you are inter
ested In Galting and Riding the 
saddle horse check here. 0 Do it t~ 
ctav-no-w. You'lL never regret u. 

BEERY SCHOOL OF HORSEMANSHIP 
D e pt. 5812 Pleasant Hill, Ohlo 

MAXIMUM TRAINING IN MINIMUM TIME 
CA.L.A£ROTECH TRAINING will add dollars to your pay check all 
the rest of your life. Specializing in AERONAUTICAL ENGINEER
ING and MASTER AVIATION MECHANICS since 1929. CaJ.Aero 
Tech training is carefully designed for just one thing-TO MAKE 

MORE MONEY FOR YOU. An alumni of over 6000 suc· 
ccssful graduates proves our career training is unsurpassed. 

VETERANS -Write us about Aviation Trllining, 
as provided undcr"G.I.Bill ofRighrs." 

f ORMERLY CU RTISS-WRIGHT TECH N IC Al INSTITUTE 

GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 

LOS ANGlL£5 COUNTY 

C. ... A..n t.ch .. kol '"'ti., ... Gre"4 Ce•h•l A.kport. Gtei'Wiol• t . C.liforat. 
,.._. ..-4 f .. M ....,_....._ - A~ lniai•e FHI-w.._. ..... ..-• . o-pt P$ ... 12 

Name, _______ ________ llir1h Dote _ _ _ _ 

StrH1--- --- ------------- - - - -

c~'--------------------------~Mft'---------

• 
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The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a fotmal 
application for patent in order to comply_ with the require
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg
istered patent attorney to prepare his application for patent 
and represent him before the U.S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 

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

Patents 

Trademarks 

Copyrights 

Registered Patent Attorneys 

I 
I 
I 
1 

I 
I 
I 
I 

·-----

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys 

62-M Adams Building, Washington 4, D. C. 
Pleue send me booklet containing information regarding 
patent protection and procedure. This request does not 
obligate me. 

Name ____________________________ __ 

Address, __ -=---------------------------
City ·-- . - - · _ State ___ __ _ 

(Please write or print plainly.) 

CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 

62-M Adams Building + Washington 4, D. C. 

• 
D EC . 15 
1946 
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PROTECT YOUR NEW 

' 

or' wit 
Pyroil adds life to your car by providing oil 
with the property of clinging to metal sur
faces. Dry starts cause wear that leads to 
breakdown. Pyroil also reduces battery drain, 
removes carbon formations and sludge. Ask 
your gas station attendant to add Pyroil ••• 
he has it and recommends it. 

Pyroi• for Aircraft Engines 
Use Aircraft Pyroil B for lubricat
ing oil, Aircraft Pyro il A for gaso
line. 
Manufactured and Guaranteed by 
Pyroil Company, W. V. Kidder, 
Founder:m 184 Main Street, La 
Crosse, wisconsin. 

. ---------------------, 
I PYROIL COMPANY I 
1 184 Main Street, La Crosse, Wisconsin I 
I I want my car to last and run properly. Please tell me 1 
1 more about Pyroil and how it can accomplish this for me. 

I Name................................................. ........................................... . : I Address.................................. ....................................................... I 
1 City or T own ....................... ......................... State............. ....... I 
,_ __ - ----------------· 

I& POPULAR 
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Jerry, the talking dog, · 
is entertaining hospi· 
talized veterans, by 
courtesy of the PYR
OIL Company. Picture 
of Jerry, sent on re
quest. 

·------- -

Tricky Meters 

Sir: 
In your September article on how to read 

gas and electric meters-my daily job-I 
noticed th<;1t the examples did not include 
the thing that makes meter reading hard 
and catchy. Here is an example· to show 
what I mean: 

. 
Many people would read it as 6294, but 

they would be wrong. It really reads 6194, 
because the second dial from the right has 
not reached the 0 ; so the third dial from 
the right is not a 2, as it appears, but is 
rightfully a l . . . . I read an average of 
160 meters a day, and I wager I'll find at 
least 20 of the tricky type. A hand can 
become loose at the pivot, causing it to slip 
ahead coming down from the 0 and fall 
behind on its way up after passing the 5. 

HENRY HARRISON, JR. 

Pawtucket, R. I. 

Sir: 
. . . The article states · that the gas meters 

register 5,883,000 cubic feet for the four
dial meter and 328,000 for the three-dial 
meter. This is incorrect. The four-dial 
meter registers 588,300 cubic feet; the 
three-dial meter, 32,800 cubic feet. Inci
dentally, I read over 100,000 meters a year. 

HERBERT ZIELKE 

Bronx, N.Y. 

What with slipping hands and erroneous 
extra zeros, meter reading is tricky. PSM's 
thanks to two experts. 

More Waste at Work 

Sir: 
Readers of your interesting article, "Put

ting Waste to Work in the Air," (PSM, July 
'46, p. 112) may be interested in another 

• 

• 
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• he Rules of Practice of U. S. Patent 

Offic~ advises-unless the inventor is quali

fied to handle such matters-that he employ 

the services of a competent Patent Attorney 

in the preparation of his Patent Applica

tion. We are Registered Patent Attorneys 

fully qualified to represent you at the Patent 

Office. Our long and varied experience 

in patent practice, we believe, enables us 

readily to understand inventors' disclosures, 

to advise what is probably patentable. after 

conducting preliminary patentability inves. 

ligation of prior U. S. patents, and to draw 

your specifications and claims in such man• 
• 

ner as to present clearly the novel features~ 

Patent Laws Favor the Inventor ! 
• 

Who Acts Promptly 

Remember, the details of your invention 

do not have to be 1 oo% perfect before you 

~an obtain patent. Unwise inventors often 

aevote considerable unnecessary time work

ing on unimportant details of their devices. 

This is expensive, hazardous and unneces

sary. First step is to have us conduct 
. 

search for the prior U.S. patents and render 

a report as to its patentability. Our Search 

Report is very valuable to you in that it 

dears up the course you should take in re

gard to your invention. If our Report is 

favorable, this report of the patentability 

of your device shows that your chances 

of patent protection are in your favor. 

Have Patent Protection First 
• 

Unless you safeguard your invention by 

·~htaining a patent, thereby securing a 

monopoly on same, it may become "public 

property," free to be made, used and sold by 

anyone, or it may be patented by some other 

person . 

.. 

MeMORROW!I BERMAN & DAVIDSON 
-

Registered Patent Attorneys 
142-Y Victor Building, Washington I, D. C. 

COPYRIGHTS 

PATENTS 

f'RADE MARKS 

• 

--I 
I 
I 

----------- --------1 
McMORROW, BERMAN & DAVIDSON 1 

Registered Patent Attorneys 1 
. 142-Y Victor Building, Washington 1, D. C. I 

I Send me r~rther particulars on how to protect my invention and 
··Invention Record" form at once. I understand that this request I I 

1 does not obligate me. I 
I I 

Name-- . ···-···--·-·---·-···---···-·---······----·------
1 I 
I Address___ -·--·-·-··--·-···················-······-··-······-··-··-···-·· 1 

L ~ity.:···=-=-·=-·:CWru~--~;-~~i~~·;;~-;;··~j~·~;l;la~e..:.-::.-·::-··::··= J 

0 EC. IJ 
19.C6 
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EFRIGERATI 
• Refrigeration an~ Air Conditioning. have lea~ling 
place in fast growmg. fiel<;}s of our t.1me: Tram~d 
m en paid well to serv1ce. mstall. mamtam, repa1r. 
rebuild household a n d commercial 
refrigerators. Important new de
velopments such as Frozen Foods 
and many new .industrial uses. 
Demand for commercial in&Lalla
tions In restaurants, butcher shops, 
taverns. florists, bakeries, etc.-air 
conditioning in homes, offices, shops. 

START NOW- Full and Part Time Earnings 
There may never again be such opportunities for m en 
who want better jobs or business of their own to get 

in on ground floor and go up fast ! 
Many started with small Investment 
who built good, growing business. 
If over 17 and under 60 learn how 
you can get started. CONSULTA
TION AND PLACEMENT SERVICE 
WHETHER YOU ARE I NT EREST
ED IN WORTHWHILE JOB OR SET
TING UP YOUR OWN BUSINESS. 

Begin Traininc at Home 
or Come Directly to Shops 
Begin your training at 
home ln spare time. finish 
in our big, modern shops, 
or come directly to shops. 
At home you get C.T.I. 's 
SHOP PROVED HOM E 
STUDY instruction-actual 
shop experience has gone 
into the practical lesson 
assignments. That is why it 
is easy for mechanically in
clined men to learn by our Home Study training and 
start on actual refrigeration work. 

A NATIONALLY KNOWN INSTITUTION 
C. T. t. was only civil ian school selected by Army to train service 
men for refrigeration. Same quality training available to you 
now. The method that has made rapid progress possible. Com· 
mercia! Trades Institute hns established Its place In Air Con · 
dltl<lnlng and n e frlgerntlon Industries . and that Is Impo rtant to 
you In making your stan . 

VETERANS 
Veterans qualifying under "G.t. Bill" 
hnve all expe nses pnld by Govern
ment plus monthlr suhslstence allow
:lnc~. Just mnl coupon. we will 
hnnrtle all cletnll s . ( LOW TUITION . 
EASY TERMS If you ar·e not n veteran. l 

Commercial Trades lnst., Dept. A-112 
14011 W. Greenleaf Ave., Chlcaco Z&, Ill. 

IR££ lmpartant lnformatiaa Telllnc Haw to Get Stut_. 
•=---- CUT COUPON ALONG THIS LINE·-----
1 I 

I I 

I 
FACTS FREE for Men Who Want to Get Ahead I 
COMMERCIAL TRADES INSTITUTE, Dept. A-112. 1 

I 1400 W . Gr-nleaf, Chlcaco 26, Ill. 
I Send free illustrated Brochures and other information about I I Refrigeration and Air Conditioning. I 
I 0 Veteran 0 Non Veteran I 
I NA!II.[]E;............................................................................................................. I 
I ADDRESS .. o.oooo oo o oooooooooooooooouooooooou.oooooo.o ••••••••••••••oooooooooooooo.aoooouoo•-••·••••••·••••••·••• I 
I CITY .................... ..... ............................... STATE ............... ...... ............ ........ I 
L---------------------
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function of escaping gases that we have 
utilized in our FR-1 Fireball-«jet pump 
augmented cooling." Basically, this amounts 
to getting extra cooling for your engine by 
exhausting the engine gases just within the 
edge of the · cooling air exit slots. As the 
hot exhaust rushes from the stacks, it pulls 
some of the air surrounding the stacks along 
with it in a sort of jet pump action. As the 
air at the rear of the engine nacelle rushes 
out with the engine gases, a partial vacuum 
is created near the forward section of the 
engine that helps pull more cooling air 
through the cowling and past the cylinders. 

One of the reasons why we were able 
to enclose the forward engine of the Fire
ball so completely was this augmented cool
ing by jet pump action. \ Ve also used jet 
thrust from the exhaust to get added speed. 
It sounds almost like the story of using every 
part of a pig in the slaughterhouse. 

WILLIAM P. BROTHERTON 

Technical Editor 
Ryan Aeronautical Company 
San Diego, Calif. 

No Grading Ring 

Sir: 
In yq,ur October issue, an illustrated write

up regarding our ball-grading machine ..• 
referred to "grading rings" whereby the 
steel balls are guided to numbered chutes. 
... The picture to which you referred 
represents an exaggerated cross-section of 
a ball bearing, showing the result of using 
one oversized ball in a bearing assembly. 

WmT HILLYER 

Bell & Howell Company 
Chicago, Ill. 

PS~f stands corrected. 
. 

Light on Filters 

Sir: 
... vVhat prompted me to write this 

letter was Kenneth S. Johnson's article, 
"Filters . . . Magic Eyes of Photography," 
in your September 1946 issue. I have read 
quite a bit on this matter in other books 
and have talked to salesmen about filters. 
Still, my mind wasn't too clear on this 
theory-until Mr. Johnson's article put the 
light on in my mind. His method of explain
ing is very clear and concise .... 

EDWARD GRAY 

Jersey City, N.J. 

Copynghted matenal 



AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE ••••• S4 

New from Cover to Cover-1280 Pages, Fully IUus. Covering 
basic principles, servicing, operation & repair of household, com
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers. servicemen, usen. 

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

:A. Jlractical illustrated t rade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
•ols., 16 0 0 pages, S 7 0 0 Ulustrations, flexible covers. Pocket. siZe. 
Each volume sold separately $1.50 a vol. 

AUDELS AUTOMOBILE GUIDE .•••. $4 
A. practical quick ready reference book for a uto mechanics, sen·ice 
:znen, operators & owners. Explains theory, construction & servic
i ng or modern motor cars, t rucks, buses & auto type Diesel en
g ines. 154 0 pages, fully Ulustrated. 55 chapters. I ndexed. A 
standard book tor mechanics. New fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL.$2 
A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in
cluding General Motors 2 cycle DieseL 884 pages, fully 1llus. , 
flexible binding, pocket size. All details plainly brought out, this 
book Is of extreme value to engineers, operators & students. 

AUDELS WIRING DIAGRAMS ..•••• $1 
:n 0 l'al\"eS. I llustrated. Gives p ract.ical facts on wiring or elec~ 
t rical apparatus. It shows clearly how to wire apparatus tor p rac
t ically all fields of electricity. Each diagram 18 complete & sel!

15 
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AN AUDEL GUIDE IS A GOOD FRIEND! u planatory, Highly Endorsed P ocket Comoanion. 
~UDELS PLUMBERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 

GUIDES 4 V I $6 Trades. Savo time ond money with right methods, short cuts, 
- 0 s. • • . • • • • • • .... • • • . I b . 'd C I A Practical Trade Assistant & Ready Reference. Exolains in plain a or savmg a eas. HECK NOWI You can look over ony Aude 

language & by clear 111ustrations, diagrams. charts, graphs. p tc- Guide in your home. Start tho Easy Payments if satisfied. 
t ures vrin('lples of modern plumbinf ..qractice including Marine 

J;i~:r~~;.in~~~t~lie~0E~~o~~~· Sold o~;;i~J~ {!~~0.3{!l .. ----W C U .T H £ R E •----• 
AUDELS SHEETMETAL WORKERS I A I L 0 R D E R HANDY BOOK ... . ...... •...•...•. $1 I · 
Practical inside Information. Fundamentals of Sheet Metal Work. I 

8 88 pages. Illustrated. 11 sections. Clearly written. Essential & THEO a 'UDEL& CO 49 W 23 S N v '-tO N v 
Important facts • . 1lgures, pointers in everycla7 laQi;Ua&o. Bet. Index. I .~ .. . t.. ew :a OrK • • :a. 
AUDELS SHEETMETAL I Please mail me for 7 days' free. ex~ination the books 

PATTERN LAYOUTS $4 marked <X> below. 1 agree to ma~l $~ 1n 7 days on each . 
Develooed by Experts for Sheet Metal" wo:kcu~s" i.:yo~t· ir~n & I book or set ordered, and to further mall $1 a month on each 
:Mechanics. A Practical Encyclopedia in 10 Sections, size 7 X 10 book or set ordered until I have paid purchase price. 
• 2--1125 P ages- 350 L ayouts-1600 Illustrations. 1001 Key I If I am not satisfied with Guides I will return them 
F acta. Fully indexed for r eady reference in answering your layout • , 
problems. Covers all phases of sheet metal work including Pattern I OAudels OIL BURNER GUIDE • i • • • • • • $L 
Cutt ing, P attern Development & Shop Procedure. OAudels REFRIGERATION & Air Conditioning Guide. C. 
AUDELS ANSWERS ON I OAudels POWER PLANT ENGINEERS GUIDE • • • 4. 

BLUE PRINT READING $2 OAudels PUMPS!...HYDRAULICS&AIRCOMPRESSORS c. 
• • • t • • • • • • • • I OAudels WELDERS GUIDE • • • • • • • • • L 

F or Mechanics & Builders. Covers all types or olue print. reading OAudels BLUE PRINT READING . · · · 2. 
including ship & airplane. 376 pages, fully 111ustrated. OAudels SHEET METAL WORKERS·H~nd Book ! : L 
AUDELS NEW MACHINIST & I OAudels SHEET METAL PATTERN LA YO~TS • ;, • 4. 

Cov!~2~~~~~~!~ 1l!1c~~~~l !qr~cl!i." 5 P!c~ I 8:~:::: :.1:-fNt:J.::~::::cliuiuuT·IONS ~ : : £ 
tical books In 1. New from cover to cover. Tells how to set up & I OAudels MACHINISTS a TOOLMAKERS Handy Book C. 
operate l athes, acrew and mUllng machines, shapers. drill presses OAudels MECHANICAL Dictionary • • • • • • • 4. 
and all other machine tools. 1 600 pages, fully 1llustrated. 5 x 6~ OAudels AUTOMOBILE GUIDE • • • • • • • • 4. 
s 2. Indexed. 5 sections. 1-Modern Machine Shop Practice. 2- I OAudels DIESEL ENGINE MANUAL 2. 
Blue Print Reading & H ow to Dra,v. s ---calculattons & Mathe- M E • • • • • • 
m attes for :Machinists. 4-8hop Physics. 5-How to Use the I OAudels ARIN ENGINEERS Handy Book • • • • •· 
Slide Rule. 60 chaoters. Easy to read and understand. A shop OAudels SHIPFITTERS Handy Book • • • • • • L 
companion that answers your questions. I OGueths MECHANICAL DRAWING COURSE • • • L 
AUDELS MATHEMATICS & ORogen DRAWING and DESIGN •• • • _. • • • 2. 

CALCULATIONS FOR MECHANICS $2 I 
OAudels MILLWRIGHTS and Meehanacs Gutde. ;; ••• 
OAudels CARPENTERS and Builders Guides <• vols.) • 6.. 

Mathematics for home atudy or r eference. '100 pages. 550 illua. I OAudels PLUMBE::RS and Steamfitters Guides <• vols.) 6.. 
P ractical mathematics from beginning. Hmv to figure correctly. OAudels MASONS and Builders Guides <• vols ) 6.. 
Easy. correct methoda cover ing a complete review. Ill. & Indexed. OMaster PAINTER and DECORATOR • • • • 2. 
AUDELS HANDY BOOK OF I OAudels GARDENERS & GROWERS GUIDES (C v~ls:) 6. 

PRACTICAL ELECTRICITY $4 I OAudels ENGINEERS & FIREMANS EXAMINATIONS L 
J'or maintenance engineers, electr icians & all eleet:l~ai ~~;kers. OAudels ENGINEERS and Mechanics Guides 
1440 P ages, 2600 I llua. Covers important electrical i nformation I Nos.1. 2, 3, ,f, 5, 6, 1 and 8 complete • • • • .12. 
\n handy form--Including Marine Wiring, Radio Principles. OAudels Answers on Practical ENGINEERING • • • 1. 
Welding. Indexed. A K ey to a practical understanding of electricity. I OAudels ELECTRICIANS EXAMINATIONS • • • • 1. 

AUDEL$ RADIOMAN$ GUIDE $4 OAudels WIRING DIAGRAMS • • ;, • ;, ;, • • 1. • • • · • · I OAudels Handy Boote of PRACTICAL ELECTRICITY • 
~~~:~::.e..F!reC:f~i~~~1~~.s::_~~~a~to~r~1~~i~~c\_'{~~l:. ~:~~:~~~ OAudels ELECTRICAL POWER CALCULATIONS • : 2: 
engineers, servicemen, amateurs. 772 pages. 400 I llustrations & I OAudels ELECTRONIC DEVICES • • • • • • • 2. 
Diagrams. P hotos. Review Questions & Answers. Be!erence Index. OAudels ELECTRIC Dictionary • • • • • • • • 2. 
Authentic. clear. concise. OAudels RADIOMAN$ GUIDE • • • • • • • • •• 
AUDELS ELECTRONIC DEVICES .•. . $2 I OAudels NEW ELECTRIC LIBRARY at S1.50 a Volume 
!l'ella What You Want to Know About Electric Eye. E asily Under- I Vols. I, II, Ill, IV, V, VI, VII, VIII, IX, X, XI, XII 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies. voltage. photocell. tubel, Ohm'a Law. I 
wiring diagrams, etc. Name-----·----------·-----------------------
~c'!R.!~!ct~!~~n~!~u!P!~~e~&;C: ~f· ait";ei!l I Address--------------------------------------·---
machines tor all mechanics. Over 400 pages, lllustrated. Covers all 
methods of electric and acetylene welding including a irplane work. 

49 W. 23 St., N. Y.IO 
I occupation'------------------------------------------
! Employed by-------------------------__ PSM 
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''I'll show YOU 
how to make yourself 

COMMANDO-TOUGH 

••• OR IT WON'T COST YOU A CENT!" 
says d). 

WORLD'S GREATEST BODY BUILDER 
L et me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inc hes to your chest! Broaden your shoulders 
nnd p o wer-pack the res t of your body. I can do for you what I've 
done for thousands the world over, including many officers and 
men now in the U. S. and British Armed Forces! 

GIVE ME 10 MINUTES A DAY! 
I'll Show You My Secrets Of Body Buildinc 

I 'll hulp you learn the "Progressi\'e If you want a physique that will 
J•owet· Method" thn·UI:'h which I r e · Inspire respect from men, and 
built myself from a physical wt'C<'k admiration from women . • • AC"l 
to the holder of more slt•eng th re<"· LIKE A HE-MAN! Decide at once! 
ords lllan any othe r living athlete The famous book. "Nerves of 
or ten<:her! No matter how s kinny Steel-Muscles Like I ron" will 
or tlnuhy you are. you can learn be Included FREE! Priceless for 
my methods l'igh t in you•· own h ome. the strength fan! Full or photos 
1.'ht·ough my proved se<·rets I show of marvelous power·bodled men 
you how to deve lop your power, who will show you what Jowett 
in~ide and out. unlit YOU are fullv has done for them and h ow he 
satisfied that you are the man you c an do the same for you. Reach 
want to be. '"The Jo\vett Svs tent." t G 
!<ays R. F. Kelly, Atl antic Citv, ou • • • rasp this Special Otrer 
l'l>y >'lca l Direrto r. "Is the greatest today! 
I 11 the world!" Jowett Institute of Physical 

Culture PROVE TO YOURSELF 
IN ONE NIGHT! 

Send only 25c for test Course, 
''Moldln~ a Mighty Arm." Read It 
the evenmg It arrives-team from 
experience the thrill you can give 
your muscles! 

SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 

ONLY 2Sc EACH 
or ALL S for $1.00 

230 F ifth Avenue 
Dept, PS·69 
New York 1, N. Y. 

Jowett Institute of Physical Culture 
230 Fifth Avenue, De pt, PS·612, Ne w York 1, N. Y, 
George F. J owett: Your proposition looks good to me. Senrl 
by return mall, prepaid, the courses checked below, fo r 
wblch 1 enclose ( ) • Include FREE book of PHOTOS . 

~=~":.t 0 All 5 courses for •• •• $1 0 Molding Mighty Legs 25c 

C:b-'ion at 0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 25c 
Cu.,ieos 0 Molding a Mighty Back 25c 0 MoldlngaMightyChest 25c 

0 Send a ll 5 C.O.D. ($1 plus postage.) No orders less 
than $1 s .. nt C.O.D. 

NAME. • • . . . . • .. • . . . . . . . . . . . • . . . . . . . • . . . • Age ••• .•• 
(Please print plainly. Include Zone Number. ) 

ADORESS ... 
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ERYICE 
REPAIR•IN 

Active and growing field for men who want good jobs or 
business of their O\o\'tl. Practic al shop training on all kinds 
ot appliances-washers, ironers. mixers, heaters, vacuum 
cleaners, s toves . Learn polishing, plating. motor rewinding, 
welding. how to use precision and necessary power tools. 
Good pay for repairing. m ai ntaining, servicing, installing, sell
ing electric appliances. Chance t o get in on ground floor, go 
up fast! It over 17 and under 60 learn how you can get 
started. Write for FREE FACTS today. If a Veteran, we'll take 
care of all details if you qualify under G. I. Bill . . 
APPLIANCE TRAINING SCHOOL, DEPT. C-112 

6312 N. Broadway, Chicago 40, Illinois 

... 
' ' 
.. 

·. 

· ~ 
~:: 
,}3 
?{ . ' 

Prepare now for a permanent future , ind.e
WRITE pendence and security with a business of 
TODAY r our own. Our practical, easy-to-learn home 

for cuurse teaches you, during your spare time,. 
FREE how to repair washing machines, vacuum 

BOOK cleaners, electric ranges, lamps, motors, 
irons, etc., :Uld do house wiring. Also how to get started 
on little cap1t:tl. Write today for FREE BOOKLET. 
N o oblig:ttion. 

M 
<:! 
\i 

~ . 4 J;;" PACIFIC TRAINING SCHOOL 
~-t:<~' 7217 5. Broadway, Dept. S.12,Los Angeles 3 

. 

STUDY AT HOME for PERSONAL SUCCESS aJlCI 
LARGER EARNINGS. 38 years expert lnatructlon 
- over 108 .000 students e n rolled. LL.B.Vetrree 
awarded. All texts furni shed. Easy paymen ts. Send 
ror FREE BOOK- "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
De pt. 72· 5, 646 N. Mlchlcan Ave., Chica go 11. Ill. 

ACCOUNTING 
STUDY AT HOME for C. P.A. and BIG PAY Accounting 
opportunities with 42 year old school. No previous 
trnlnlng needed. Texts rumlshed, EASY PAYMENTS. 
Send for FREE BOOK. ..1 

MacCORMAC EXTENSION SCHQOL 
Dept. 10· C 1170 E. 63rd St., Chfcago 37, Ill. 

APTITUDE TESTS disco\"er the kind 
of work or studies 
best for your suc

cess l You get a personal report-a guide for life-more happine:;s
more prosperity. (for men, women, boys, girls.) Write for complete facts. 

VOCATIONAL COUNSELING INSTITUTE 
5057 Woodward Ave., De troit 2, Michigan 

------------------------------·-------------
WAll SIJ/lPliJS Without bidding, new prod

ucts, stock articles, how to 
buy, prices, addresses. Ad

vance information. Catalog sheets1 free literature. If you 
want sample catalog sheets by return mail include $1.00. 
THE WAYNE ENGINEERING COMPANY, Dept, 1112. Greenville, Ohio 

• 
THE PLASTEX Tndustry needs manufacturers on smnll 
scale and for bil!' production o f Lamp and Clock Stands. 
Art Goods and Novelli<"• In Plastex nnct Marble lmlta· 
tlon. Expel'ience unneces~nry. 1!2c material makes reg. 
ular 1 Oc store sellers. Rubber moulds furnished ror 
speed prortu<"tion . Small investm<'nt brings good re. 
turns. Big chain store orders n ow being placed. Ambl· 
lious men have chnnce for real prosperity. Our Free 
booklet will Interest and benefit you. 
PLASTEX INDUSTR IES, Oepl . 2, 108 5 Wnhmg lon h ., llew fork 56, N.Y 
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GIVES YOU 

WITH 
A COMPLETE 6 TUBE SUPER

HETERODYNE RECEIVER 

YOU DO EXPERIMENTS, 
CONSTRUCTION, 

TROUBLE -SHOOTING 
I' ll show you how to perform ove r 175 instructive h · 
periments-how to build countleu Radio Circuit.. 
You' ll learn a new, fast way to test Radio Sets with· 
out mfg. Equipment . 

I give you a flne, moving-coil type 
Meter Instrument on Jewel Beor· 
lngs-with parh lor a complete 
Analyxe r Circuit Continuity Tester. 
You learn ht>w to check and correct 
Receiver dele<h with profe u ionot 
accllrocy ond speed. 

You' ll get valuable experience 
and practice building this Sig· 
nal Generator and multi -purpose 
Tester. Makes a breete out of 
fixing Radios and you don ' t hove 
to spend money on outside, 
ready-mode equipment. 

Soldering, w iring, connect ing 
Radio parts . . . building circuits 
with y our own hands-you c·an't 
beat this method of learning. When 
you construct this Rectifler and Fil
ter, Res1stor and Condenser Tester , 
etc. , you g et a really practica l 
slant on Radio that leads to a 
money-making future. 

. -

HERE'S THE LATEST, SIMPLEST WAY TO 
TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 
I train your ...W by putting you to work with your 
llcmd1 on a big 6-Tube Superheterodyne Receiver. 
And, believe me, when you get busy with real 
Radio Pans - I big Kilt of them - you really 
LEARN Radio. ond loam It RIG+tT I You get the 
practical •rvfl you need to be u .. lvt in Radio, and 
that'• what It takes to make money. You don' t have 
to wOf'ry about what to do with the •• 8 Kih of 

with real " Shop" practice, makes every subject 
plain and eosy to understand and remember. 

A IUSINISS Of YOUR OWN , , • 
OR A GOOD RADIO JOI 

"How to Read Radio Diograms ortd Symbols" 

Parts. Step by step, I show 
Y!'U h- fo build circuits, 
test , experiment, trouble· 
shoot. And you dOn't need 
any previous uperlence. The 
Sprayberry Course starts · 
right at the beginning of 
Radio I You can't gel lost I 
Simplified lessons, coupled 

Soon after you begin Sprayberry Training, I ' ll sen.t 
you my sensational IUSINESS BUILDERS. You'll 
find alii how to get and do neighborhood Radio 
repair jobs for nice profits and rich experience 
while learning. Thlo sort of work can easily pave 
the way for a Radio Service business of your own. 
But with Sprayberry Training, ' you're not limited . 
You can swing into any one of the swiftly expand
ing branches of Radio-Electronics INCLUDING 
Radio, Television , FM, Radar, Industrial Elec· 
tronics. Be wisel Decide now to become a fully 
qualified RADIO-ELECTRONICIAN. Get full details 
about my Training at once! Mail coupon below fM 
my 2 big FREE Books. 

Here'& a valuable and wonderfully com• 
plete new book which explains in simple 
English how to read and understand any 
Radio Set Diagram. Includes translation 
of all Radio symbols. Send for this vol
ume at once! It's free! Along with It, 
I will &end you another Big free book 
describing in detail my Radio-Elec
tronic Training. 

·------------------------------··· I SPIAYIIRRY ACADEMY Of RADIO I I f . L. Sprayberry, President, Room 55126 Pueblo, Colorado • 
I Please ruoh my FREE copies of " How to MAKE MONEY in RAD IO, I 
I 

ELECTRONICS and TELEVISION, .. and " HOW to READ RADIO DIA. 
GRAMS and SYMBOLS: " 

I Name ••••. .•• ...... .• .••• ••.• .•• . •.•• •. •• . . . . .••. •. . . ••.•. .•• ....... .. ••. . •.. . •• .. •••• Age .• ..• . ••. • •. . . .•• •• •. •. . . .•.• 1 
I I 
I Address ....•..........•........ ......... ... .. .......... ............................ ........••..........•....•....•.... , ~ 

City ·· ·········:··············· ··············· ········ .... ........ .... State ·············-························U•· 1 
(Mail in envelope or paste on penny postcord l I ., ____________________________ .. 

0 EC. 21 
1946 
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Individua l instruction is 
necessary in teaching 
television. Here an in
structor helps a student. 
Each student must build 
7 radio sets before he 
is a llowed to s tart o n 
a television set, 

Expert Television Technician, Bob 
Cohen, using $625.00 RCA Sweep Gen· 
erator to check television set for en
gineering inaccuracies. It is expected 
that television test equipment will be 
~:educed in cost as the television in· 
d ustry gets into its stride. 

MANY veteran students are now attending sistence allowance of $90 monthly by the VA, 
N.Y.T.I. of N.J. under the generous pro- and those without dependents, $65. Many stu

visions of the G.l. Bill of Rights, which allows dents hold part-time jobs, thus augmenting 
any approved school of the veteran's choice to their monthly payments. However, you do not 
charge the Veterans Administration up to $500 have tope a veteran to be accepted as a student. 
a school year against the educational expenses A considerable number of out-of-state stu
of qualified veteran students. Full-time stu- dents attend the school because of its excellent, 
dents, with dependents, are also paid a sub- practical type of radio and television courses, 

Student Walter E. Stevens, making engineering checks with SO difficult to get anywhere else in the 
$395.00 United States Television Sweep Generator. The school world today. Living quarters are ob-
is lavishly equipped with the most advanced test equipment. 

POPULAR 22 SCIENCE 

= - · -- --------

tainable by single students, but married 
students report considerable difficulty 
in finding quarters for their families. 

No high-school diplomas are re
quired. Every student must have at 
least a grammar-school education; how
ever. And the school requires that a 
student be earnest, sincere and techni
cally inclined. Students without proper 
mathematical backgrounds are taught 
the radio and television mathematics 
they need. 

You probably have been wondering 
what N.Y.T.I. of N.J. means. It stands 
for the New York Technical Institute of 

Adoerlfsement 
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An Advanced Class In Television at N.Y.T.I. of N.J., fa
mous television school, and the 17-tube television sets they 
built. Students at this school have been building television 
sets as part of their courses since 1939, when television 
programs were first broadcast regularly. School official.s 

found that this practical method of instruction is produc
tive of very satisfactory results. Each student may build a 
set and keep it to use in his own home laboratory, if he 
chooses to. The school is located in the heart of the radio, 
television, electronics industry. 

• 
120 openings for new students for the several 
classes beginning in October & November 1946. 

New Jersey, a resident school located in New
ark, N.J., just across the river from New York 
City (Only 20 minutes from Broadway by sub
way or train). The school is located in the heart The school issues a special Bulletin, Num
of America's great radio and electronics indus- bered 312, which illustrates and describes its 
try. Such leading television, radio and electron- facilities and equipment and shows students us· 
ics manufacturers as Western Electric, Du ing its varied laboratory equipment. Bulletin 
Mont, Federal and Edison are nearby. Newark 312 also describes classes that may be attended, 
also is near Radio Stations WJZ, WEAF, housing conditions, costs, hours, etc. To get 
WABC and WOR; each a leader in broadcasts. complete information write for Bulletin 312 
going on networks all over the country. This (for which no charge is made) to the New York 
means that the school offers numerous advan- Technical Institute of New Jersey, 158 Market 
tages, as it is in touch with most recent devel- Street, Newark, New Jersey. 
opments in radio and television-:-Th!s A line of RCA television receivers used for comparative test 
also means that qualified radio and purposes at N.Y.T. I. of N.J. 

television engineers are available to the 
school for teaching purposes. 

During the war N.Y.T.I. of N.J. was 
approved for the training of Signal 
Corps personnel by the Army. When 
the war ended the enrollment increased 
because of the influx of veterans desir
ous of getting practical television 
training. At the present time, there are 

Advertisement 

0 

• 
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This 186-page 

BOOK 
is also your 
G IDE lor the FUT RE 
e Let this free book help you to plan your future. It is 

issued by an organization known throughout the world 
for thorough engineering training. The examination sub
j ~cts listed below are o:1ly a few of those dealt with. With
O'..lt obligation write today to Canadian Institute of Science 
& Technology, 218 Chester Building, 219 Bay Street, 
Toronto l , Canada. 

A.M.I.Mech.E. A.F.R.Ae.S. 
Mechanical Aeronautical 
Plastics A .M.Brit.I.R.E. 
Production Radio and Telegrophy 

Structural 
Automobile 
Mining 
Geology and 

Engineering A.M. I.C.E. 
A.M. I.E. E. Civil 
Electrical A.M.I.Struct.E. 

Mineralogy 
London Matriculation 
B.Sc. (Pure Science) 

r··········--------------------~ 1 Canadian Institute of Science & Technology Limited, 1 
1 218 Chester Building, I 
1 219 Bay St., Toronta 1, Canada. I 
I Please forward us free of cost or obligation of any kind I 
I your 186-page handbook, " ENGINEERING OPPORTUNI · I 
I TIES." I 
I I 
1 Name............... ........... ...... .... .... ................ .................................... 1 

: Address ..... .............................. ............................. Age................ : 

1 Course interested in . . . .. . ............ .... ..... ... ............. ..................... I 

·----------~--------------------· 

A POCKET 
COMPANION 
THAT ANSWERS 
YOUR QUESTIONS! 

AUDELS OIL BURNER GUIDE 
-A new practical , concise 
treatise, 384 pages-31 Chap
ters - 321 Diagrams and Illus
trations - covering Domestic 
and Industrial Oil Burners. 

New from Cover to Cover, for 
mechanics interested in Oil 
Burners. Gives practical inside 
working knowledge of theory, 
construction, installation, op
eration, testing, servicing and 
repair of all types of oil 
burners. Includes electrical 
hook-ups and wiring diagrams 
of automatic control systems. 

PRICE $1 POSTPAID 
Get this information for your
self. Mail coupon today. No 
obligation unless satisfied. 

ASK TO SEE IT ·---------------------AU DEL. Publishers, 49 W. 23rd St., New York 10, N.Y. 
Please mall AUDELS OIL BURNER CUIDE (Price $1). If satisfactory, I will 

remit $1 on Its safe arrival, otherwise I will return the book. 

~m•----------------------------------------------
Md.reu --------- ----------------------------------. 
Occupation _____________________ --------------______ _ 

Employed bJf ------------------------------------- -PSM 
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The field of Landscape Gardening 
f',.:;:;:~";:f;; offers unusual opporcunities for 

trained men ... grcacl y augmented 
by rhe huge home·building and 
modernizing program ahead. We 
provide thorough, interesting home· 
training during your spare rime .. • 
:.dapred ro your regional conditions. 

APPROVED for VmRANS 

graduate says, "'l finished the There are many employment oppor
course about rwo months ago and tunities in this profitable, uncrowded 
now I average about $2.00 per hour field or you can easily start your own 
net for my time."' business. Write today. 

Service from Coast to Coast 

NATIONAL LANDSCAPE INSTITUTE 
DEPARTMENT PS 756 SOUTH BROADWAY - LOS ANGELES 1-4 

ELECTRICAL TRAINING 
Intensive 32 weeks residence course in fundamentals of indus
trial electrical engineering, including radio, electronics. Pre
pares for technician. engineering aides. Approved for veteran 
training. 54th year. Write for catalog. 

BLISS ELECTRICAL SCHOOL 
7622 Takoma Ave., Wash. 12, D.C. 

Make thousands 
of perfect casts; plaster, imitation 

marble . Artificial marble, Etc. Quick. easy; 
ENORMOUS PROFITS. Rubber molds for speed 
productions. NO PREVIOUS EXPERIENC E 
NEEDED. LITTLE CAPITAL needed. Start in 
basement or garage. $1.00 raw material makes 
$25.00 finished products. 
PLASTiC ARTS STUDIOS, Route 5, Dept. 45, Muncie, Ind. 

LEARN MONEY
MAKING CARTOONING 

IN SPARE TIME - by Easy Picture Chart Method ~:::-~ 
Ssme Slmplllled llethod that hae helped train creator• of 1-. 
.. Te,rry II Plratea," "Freckle•," .,Oat Our Way, " ••wtnnle 
Winkle, " .. Rec'lar Fellera," ustraqe A• It Seema. •• 
"Tbe Nelcbbora," and man:r othera. Earn wblle learn Inc. ~~~L.J 
Send l Oe for Pleture Chart (to teat your ability). Samplrs 
of aucceaaful etudeata. and full detalla. !State .. e. ) 
Linden School of Cartooaln&. Dept. 4632, Philadelphia 1, Pa. 

LEARN AT HOME 
Are you adult, alert, ambitious, willing 
to study? Investigate LAW! We guide 
you step by step-furnish all texts, in
cluding 14-volume Law Library. Train
ing prepared by leading law professors 
and given by members of bar. Degree of 
LL.B. conferred. Low cost, easy terms. 
Send NOW for Free, 48-page "Law 
Training for Leadership ... G. 1. APPROVED • 

LASALLE Eldell•loa Ualver•ltF 
A CORRESPONDENCE INSTITUTION 

417 s. Dearborn St., Dept. 1283-L Chicago 5, 111. 
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ELECTRICITY ·including INDUSTRIAL 
ELECTRONICS ••• Prepare for t he opportuni
ties in such branches as Power Plant Work, Mo
tors, Armature Winding, Industrial and H ouse 
Wiring, Maintenance , I N D USTRIAL ELEC
TRONICS. etc .. with COYNE shop training. 

-. 
•' 

This ble fire-proo 
building is occupied 
entirely by the Co yne 

Electrical School. 

> 

Get Ready QUICK-in 1 of these 
Opportunity fields ! 

RADIO -ELECTRONICS ••• A great field 
now, even' greater growth ahead . Prepar e 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. ,, 

DOl ~• RIGHT HERE IN THE SHOPS 
OF COYNE IN A FEW WEEKS 

TRAIN FOR A GOOD .JOB NOW THAT 
OI=J:ERS STEADY WORK WITH' A REAL FUTURE! 

Conditions today are different. Many " one-operation" jobs that paid well 
in the past, no longer exist. Do you have a good job with a real future? 
Plan for steady pay and advancement by training NOW, while there's 
still .timel Come to the big shops of COYNE in Chicago, for "all-around" 
training in Electricity or Radio-Electronics- the 2 great opportunity 
fields of today and tomorrow. 

TRAIN ON ACTUAL EQUIPMENT! 
Our famous"Learn-by-Doing"method gives you practical experience on 
full-size equipment. Not by correspondence, but actual shop work plus 
necessary theory. You are trained right here in the Coyne shops, that has 
been training men and young men for over 47 years. Men from 16 up to 
40, with or without experience, Coyne training is for you. 

BtuJ.nt IIJiAG,c. pt:u,. Ll F ET I ME J 0 B SERVICE 
START NOW-PAY LATER! TO COYNE GRADUATES 
Don't let lack of money hold you 
back. Our "Student Finance Plan" 
has helped thousands t o get ahead . 
Coupon brings details. Many earn 
while learning, to help take care of 
living expenses while here. 

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

ELECTRIC REFRIGERATION 
Included With Either Course 
Added training in the great field of ELEC
TRIC REFRIGERATION makes you 
more valuable to employer, leads to op
portunities for bigger pay. This valuable 
TRAINING now included with either 
our Electrical or Radio Course. We 

VETERANS-
Coyn e I s a lso 
eq u i pped t o 
train those who 
quality f or t r a i n · 
i n g u n d e r G . I. 
Bill of R 'ghts. 
Che c k co u p on 
for our SReCial 
G. 1. Bulletin . 

also have facilities for men with phyelcal dlaabllltlea 
whether due to war or other causes. Check coupon for 
details if you have a physical tllsablllty of any ldnd. 

COYNE EiEcil.lciL scuiiooi: 
500 So. Paulina Street, Dept. 96-73H, CHICAGO ~' ILL. 

PICK FIELD YOU LIKE
SEND FOR BIG BOOK 

FREE~ •. w·. Cooke 

Some men prefer Electri
city, others Radio-Elec 
tronics. Whichever inter
ests you most. we will train 
you in a few short weeks at 
Coyne--on full-size equip
ment, byo•1rfamous "Learn-
by-Doing" method. We have 
a big, full y illustrated book 
on each course, and we'll 
send you the one you want, 
without the slightest cost or 
obligation. Simply check be
low, then mall coupon In 
envelopeorpasteo n post
card. No salesman will 
call. You are the sole judge. 
Don't delay. Your future is 
at stake. Rush coupon to 
COYNE-TODAY. -

··-~----------~----------~-I B. W. C OOJ(E, Directo r · 
l COYNE ELECJ.'RICAL SCHOOL 
l 500 S. Paulina S t . , Dept. 96·73H, Chicago 12, IlL 
1 Send me your BIG FREE BOOK - fo r t he 
1 course c hecked below. Also lull detai ls of your 
1 .. Swde nt Fin a o ce Pla n ." 
I 0 ELECTRICITY 0 RADIO-ELECTRONICS 
I 

• • I 
I 
I 
I 
I 
I 

0 Send special G.I. Bulletin 0 Physical disability 

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

ADDRESS ..... ............. ... .... ... .. .. ~ •• 

C lTV . ........... . " . . . . . .. • . . STATE ... . . ... . 
. 

DEC. 25 
1 9 4 6 
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If you are between 15 and 55 

$ 

a month 

is all you have to pay for 
Old Line, Legal Reserve 

LIFE INSURANCE 
This is half the Permanent· Rate, payable until the· 6th 
year. You get $1,754 of Protection all your life if you are 
now 20, $1,460 if you are 30, $1,142 if 4Q, etc. Pro
portionate amounts at other ages. Budget your Insurance 
like Rent. 

YOUR POLICY WILL BE 
FULLY PAID-UP IN 30 YEARS 

w ich no more premiums 10 pay and all bmefiu cotuinued. Send 
Cou pon a1 once! for full details and amowu o f life long Protcclioa 
offered a1 your age! 

MAIL COUPON NOW FOR FREE BOOKLET 

I Posta l Lite Ins uranc e Comoan)' I 

I 
5 1 1 Fifth Ave •. Dept. D·65 0 I 
N ew York 17 , N . Y. 

Mail me complete informacion about your new ' 'S2.00.per· I month"", 30.Paymeot Modified 5 W hole U fc Policy &I my age. I 
I Name 1· 

----:-·······-··-····-·-·-·---·-···-·-·· ··-··········-·······-·····················-----.:.-

'--· ·-- .,;:':,!,· ~istrict Nuasbu~o.ny----. 

HIGHWAY ENGINEERING 
Pt·actical t raining In Highway Design and Practice. 
I nterestin g home study. T a ugh t by mall only. P repare 
for work offering s~eurity. Become an employee of 
your State. County. City or Feder al Government. L et 
us help you now. W r ite fo r descriptive literature to-day. 

SCHOOL OF HIGHWAY PRACTICE 
DEPT. C, 2161 SHATTUCK AVE., BERKELEY 4, CALIF. 

Men and Women-Get set NOW in an 
INTERESTING and PROFITABLE 

LIFETIME CAREER 
V eteTans: MANY LIBERAL ALLOWANCES 

UNDER "GI" BILL OF RIGHTS 
Address: Dept. A 

TRI-STATE COLLEGE 
•••••••••••••••••••••••••••••••• 
B .S. Degr- In 27 months In Engineering I all branches) , B us. 
Admin .. Acctg. and Sec. Science. 83rd year. School now tilled 
to capacity . No applications l!an be accept ed until further 
notice. 5128 College Ave., Ancola , Ind. 

Yoo ea.n l earn plain, rapld 'ln"1tlng or fancy ornamental '!n"lt lng for 
social and buslne"" advancement, rlgbt 1n your own bome during 
spare time by my Simplified Method. Write for my f ree book. "Row 
to B ecome an Expert Penman." whlcb ahowa what othera have ac 
I'OmPIIshed by taking my Courses. Send 10<: f or one of rny favorite 
Pen Points and your oarne with a beautiful nourished bird written 
Gn n cnrrl. \\"rite tod'•) . 

T . M . TEVIS. BOX 2SR. C H I LLICOT HE. MO. 

AND AIR CONDITIONING 

SERVICE 
MECHANICS 

COURSE 
L earn at home- how to start your own repair shop on lit
tle capitaL No previous exp.-rience n eeded. Common school 
education sufficient. Splendid opportunity for older m en. 
Prepare now. FREE ilfustrated booklet. 

MECHANICS TRAINING SCH OOL 
7217 So. Broa dway Dept. S - 12 L os Ange les 3 , Ca lif. 

*GET ON"UNCLE SAN'S" PAYROLL* 

$1,756 TO $3,021 tFIRST YEAR 
Veterans Get Special Preference 

Railway Postal Clerks-Mail Carriers- Mail •• -·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Cl P . J S k r.,• FRANKLIN INST., Dept . C-82. Rochest er 4, N. Y . 

erks- a t1 ~ ~ . n sp er t o r s-.- t ore eeper r.,q; Gentlemen: Rush to me. without c·harge. 32 page book with list ot U. B. 
Gauge rs- P o;;ttlOni' at Washtngton . D.C. q. ~ Government bilf paid positions. Ach·ise me also regarding salaries. hou rs, 
- E t c. l\-Iail Coupon immediatel y - ~~ work. varatinns. l'lc·. T!'ll nw how In prPtHHe rur a oosition. 

· • Nanle ....... ... J ........ . .... ...... . ..... ........ . .. . ....... .... ..... . . ............... . ........................ u . ................ . ....... ....... _ 

32-Page •r:iv rl Service Book-FREE .• •• Address ......................... .. ..................... .................. .. .... .................•.•............ ............ Vet ?·············-
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WITH THE HELP OF 

0 EIGHT Big Kits of Actual '<J-earn-by-Doing" Radio 
Parts and Assemblies 'vith which you make 133 fascinat

ing SHOP METHOD EXPERIMENT in your own home! 
I magine building 7 different Radio Receivers that operate! 

NO PREVIOUS RADIO 
OR ELECTRICAL 

EXPERIENCE NECESSARY 
D eF orest's T ra ining, I nc. provides 
every major home atudy aid to help you 
learn Radio-Electronics rapidly and t hor
oughly ... to give you t he experience and 
confulence needed for a responsible, Good
P ay Job, or to Start a Business of Your Own! 
Here is a RE AL opportuni ty field for YOU 
.. when yo'u are a trained Rodio-Electronica 

man! J ust t hink of th e tremendously exciting 
fu ture ahead of FM Radio, Aviation and 
Broadcast R adio, Sound Motion Picture Equip
ment, Servicing and Sales of Radio Equipment, 
etc. P ut your&elj in this picture . . . ee how you 
can benefit from a PRACTICAL training in this 
fascinating work! T hink , too, of the coming possi
bilities ahead of R adar, Facsimile and T elevision. 
Send TODAY for t he interesting, opportunity
revealing book, " Victory for You!" See how others 
probably no more talented or ambitious than you, 
have advanced in earning power after 
this training ... how YO can do it 
tool M ai l t he coupon NOW! VETERAN S ! 

YOU USE 
''LEARN-BY-SEEING" 

A 16 mm Home Movie P rojector and T welve Reels of 
"Learn-by-Seeing" Home Movie Films . . . for picture

clea r , fast understanding of R adio Funda menta ls! 

-------

THEN GET THE HELP OF 

OUR EFFECTIVE 

EMPLOYMENT 

SERVICE 

16 MM 
MOVIE 

PROJECTOR r..P.~ MOVIES 

Big lbinR)I ue happen· 
In~ at Def'O<esL's Train· 
ing, Inc. for votor1nJ! 
See how you can Jli'I'IX'nl 
yourself WITIIOt:T 
COST for n COOD JOB 
or a BUS!XESS OF 

YOUR owxintbevut. I E. B. D EVRY, President I 
~~~~~~nicop· P....·~.-- D eF OR EST'S TRAIN! G, INC. 

DIPOUSn tRAINING, INC. INCI.UDIS 
IIISYIUCIION IN MOTION PICTURE 
SOUND IQUIPMINT, fM RADIO AND 
IILIVISIOII • •• RESIDENTIAl TRAIN
...... OUI MODUN CHICAGO LAa. 

AUO AYAilAILI-ASK US 

2535-41 North Ashland Ave., D ept. PS-Cl2 I 
Chicago 14, Illinois, U.S.A. 
Send FREE ''VI CTOR Y FOR YOU!" BOOK, showing bow I may 1 
make my start in R adjo E lectronics. 

NamC------------- - ----"ge _ _ I 
Address_ _____________ ___ n..pt. _ _ _ I 
City·-----:----,--,-----<AJ_ne State:___,.-:-:----:--
0 If under 16, check here 0 If a discharged Veteran of I 

for special information. World War II, check here. 

DEC. 27 
19.46 

• 

C.opynghtcd m. 'ri.J.I 
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BOOKS ON APPRDVA:L 
SEND NO MONEY. Just mall the coupon 
for a complete set of Six Big Auto 
Books. 20th Edition. Whether you are 
a mechanic or helper. expert or ap
prentice. auto owner or driver, take 
tmmediate advantage of this FREE EX
AMINATION OFFER. 

MAKE GOOD MONEY NOW 
HOLD A PERMANENT JOB 

America wants i ts automobiles kept in 
good repair. Men with "know how" are 

LL:::~Ll..~.._=~~;;;;ollllll!:::. in demand, at big pay. These books will 
CAN YOU FIX IT? help you get and hold an Important job. 

or give you a chance to go into business 
These wonder books ten for yourself now or later. Any man who step by step HOW to 
make difficult repairs and half tries to improve himself can learn 
adjustments, how to auw servicing and repairing by this 
keen a car at maximum quick reference method. Use the JIFFY 
efficiency, including !at- INDEX to find easily understood answer 
est improvements in car b k 
d esir;-n and operation. to any auto problem. These wonder oo s 
Engme troubles and how Prepared by eleven of America' s great 
t o correct them well automobile engineers. Many hundred.s of 
covered. valuable illustrations. Send the coupon 

6 BIC VOLUMES TODAY. 
2800 nages, 2000 illus- [A year's consulting privilege s with] trations. wirinA· dia-
gram~. etc., including our engIneers now given with 
Diesel engines. Beauti- these books without extra charge. 
!'b\e ~fo~~r'b\~~'t,g~vash· Vocational Publishers Since 1898 --------------------------------AMERICAN TECHNICAL SOCIETY. Dept, A920. 
Drexel Ave. at 58th St., Chicago 37, Ill . 
I would like to examine your Stx·Volume Set of Auto Books. I will 
pay the delivery charges only. but If I choose I may return them 
express collect. It after 10 clays' use I prefer to keep them. I will 
sen<1 you $2 and pay the balance at the rate of only $3 a month 
u ntil $24 .so has been paid, Please Include consulting service as 
offered nhnve 
N :Lrne. . . • . . . . • . .•.•••••• . • . .•. . •• 0 • 0 • • •• • •• • •• • •••••••• 

Address ...•.• • •. • .. . ..•. o • • o • •• ••••• 0 ••••••••• •• • •• • • •• • 

\tty. o o o • o o o o ••• o o • o ••• o ••• o o o ••• • •• State. 0 0 • •••••••••• 0 • 
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INVENTORS 
The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis
tered patent attorney. 
The question as to whether a sub
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 

RANDOLPH & BEAVERS 
Registered Patent Attorneys 

905-L Columbian Bldg., Washington 1, D. C. 

RANDOLPH & BEAVERS 
905-L Columbian Bldg., Washington 1, D. C. 

Please send me full information on how 
to secure Patents ~ Trademarks. 

Name .. 0 •••••••• ••••••• •••••• ••••••••••••••••••••••••••••••••••••• • ••••• • 

St1·eet ... .. ..................................... ... ..................... . 

City 0 0 0 0 ••• • 0 0 •••••••••••• o •• • ••••••••••••••••••• • •• State ............ . 

POPULAR 
SCIENCE 

·-----------

MOST COMPLETE TRAINING 
PROGRAM OF ITS KIND 

This o ld established shop training or
ganization inaugurates a new all Inclusive 
training program In advanced auto me
chanics and modern Body and Fender 
work. Big. modern, ful!v equipped shop 
and expert Instructors l!'et you Into prac
tical do-lt-yourself training Immediately. 
Low tuition fee. Veterans. ask for "G.I." 
Bulletin. Wrlte today for free Booklet. 

in Radio 
TEN "HOW-TO-DO-IT" BOOKS 
Get a solid foundation In radio by means of these 
lOc timely text books, Each clearly written, 
profusely Illustrated, contalns 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 lt• 
brary. Your money back It not satis fied. 

5 BOOKS FOR SOc -10 BOOKS FOR $1.00 
SENT 

TO YOU 
POSTPAID 

No. 3-Aiternatlng Current tor 
Beclnners 

No. 4-AII About Aerials 
No. 5-Beglnners• Radio Dlctlonar:t' 
No. 6-How To Have Fun With Radio 

No, - Four Doerle No. 7-How To Read Radio Diagrams 
Short No. 8-Radlo tor Beginners 

No , 2- The Most No. 9-Simple Electrical Exper .. 
Popu 1 and 2 ments 
Tube No. 10-Televlslon 

~Cemlt by check or money order-register letter If you send cash or stampa. 
RADIO PUBLICATIONS 27•P West Broadway New York f71 

AMAZING DEVICE! Guides your hand-corrects :Poor penman
shiP 1n few days-big improvement in three hours, no failures. 
Complete Outline Free. Write. C. Ozment, 35-B, St. Louis. Mo. 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 38 years expert instruction 
-ove·r 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK- • 'Law and Executive Guidance•• 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept, 72·5. 646 N. Michigan Ave., Chicago 11, Ill. 

Correspondence Courses In 

MDIO "r~ Hf(TRIC~l fN{jiNflRING 
LOW AS 

S25 
LEs 

... Lo' ' .. 
·~·'~';\ 

' • ELECTRICAL ENGINEERING. Get l'ood I'I'II•P of wide electrical 
field. Modern. Very underatandable. Theory made eaay. 
RAD 10 ENGINEERING. Extra fine c:ouraelnradlo, pub!!c:a~cl~~,t~l~~~~~~·~~~i~f.!! work, Traina yon to be soper·servlee man, real vacuum tube clan. 
ONLY S25, either coarse. Deferred payment plan. Servicemen needed badly. 

FREE Write for free copies of school catalogs, student magazines, etc. 
LINCOLN ENGINEERING SCHOOL, Box 931· S-96 

LINCOLN, NEBR. 

Just Out! Two 3 ft. Spring --
Steel Folts with Safety Rubber But
tons. Complete Outfit 2 foils (swords) 
with hand guards and Free Instruction 

Book NOW ONLY $1.98 Postpaid. A 
Healthful & Clean Sport makes you Stron~t 
& Alert. Instruction Book teaches Qutck
ly-Easllv. MAIL CHECK or M,O, today 
for $1.98, Add 28c for Foreign Pos tage. 
LEE PRODUCTS CO.. Dept. 19-
1613 First Ave •• New York 28. N.Y. 

WHAT BOOKS DO YOU WANT? 
We quote the lowest market prices. No charge for locating 
Hard-to-Find and Out-of-Print Books. All books, OLD or 
NEW. mailed POST-FREE. 

SEARCHLIGHT BOOK CENTRE 
22 East 17th Street New York City 
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·o o you know of the fine opportunities for ad
vancement that are available in the plastics in
dustry? Do you want to share in the development 
of a great new plastics era? Trained men, who 
have plastics know-how, will fill the well-paying 
positions in the industry. If YOU want to be one 
of them act NOW to prepare yourself. 
Every day you can read glowing descriptions of 
how plastics are improving old products and 
creating new ones. Learn the hundreds of inter
esting phases of the plastics ind.ustry and be ready 
for the position that will give you the security 
and satisfaction you want. 

LEARN AT HOME-Continue your present job 
and learn· plastics in your spare time! The thor
ough, easy-to-understand Home Training Course 
presented by Plastics Institute requires no pre
vious technical experience. 

A COMPLETE COURSE-Everything you should 
know about plastics is included ... materials, de-

• ue 
/' t I 

I 
A iob with a promising future goes a 
long way toward making you happy 
-at work and at home./ 

/ 

signing, molding, fabricating, laminating and 
testing. You will acquire a basic knowledge of 
plastics that can be invaluable in getting you a 
fine position in this great, new industry. . 

YOU MAKE THINGS-To give you practical 
experience in working with plastics, we supply 
handsome, colorful, rods, sheets and tubes of plas
tics from which you can if you wish, make useful . , 
attractive creations. You cement, saw, buff, form. 
dye, decorate, cast and laminate various types of 
plastics. You design plastic articles-develop your 
own ideas. Y qu may earn money while learning. 

START YOUR FUTURE TODAY -Mail the 
~oupon below, now! You will get an interesting, 
Illustrated, free booklet with valuable informa
tion about plastics. You will see how, at small 
cost you can prepare for a bright future in the 
expanding plastics industry. Clip the coupon and 
mail it TODAY! 

W r i t e D e pt. P S 6- 12·. 1 6 0 1 S. We s t e r n A v e. , Los A n g e 1 e s 6, C a 1 i f o r n i a 

Home Training Courses and Resident School APPROVED FOR VETERANS 

I PI Technical Institute Mai l in Envelope or : 
: Dept. PS6-12 1601 S. ·western Ave., Los Angeles 6, Calif. paste on penny postcard 1 

1 Gentlemen; ~lease send me the booklet "World of Plastics" and information on your 
1 

1 HoJ?e .Trammg Course 0, Res1dent School 0. I understand there is absolutely no : 
1 obligation. . 
I 
1 Name .. ( PRINT) .... ....... ............................................. .. ....... Occupation .......... ........••••••••• 
I 
1 

Street. (PRINT) ... .. .. . ..... .... .. .. .. ... .. ... ... .... .. ... ... . ... . ....... ........ .................... . Age ..........•••.• 

: City .... ....... .. ............... ................. ... ... ... ........ .... .... Zone ............ State .......................••••• I 

1 
Important: Please fill out coupon completely. If Veteran, please check. 0 I 

----------------~-----~---------------~------~ 
DEC. 29 1946 

• 
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• • Opportun1t1es 
· LOOK around you. See the way tractors , 

trucks , buses, railroads , s hips, power I>Iants 
10n1ent of many k inds are "going Diesel." Every 

~~i:~~r~~; opening-in industrial and farming commu· men who can insta ll, maintain, operate and repair 
Diesel now to build your f uture in this growing field. 

Diesel Knowledge is Earning Power 
You don' t have to give up your present job. Now'· you ca!!- J?egin learn· 
log DIESEL in spare time at home. UEI practical trammg teaches 
you, step by step., bow Dies~l. engines. operate, how fuel sy~te~~ork, 
repairs accessories and aux1hary £qUlpment; a world of D1esel know 
how.'' i ncl odes actual practice on Dlef!el. equipment in 
shop under expert guidance. UEI trammg metho!ls are 
successful. For 20 years t hey have helped mechamcally 
Inclined men better themselves. 

NOW IT'S UP TO YOU! 
Coupon below brings you all the' facts without cost or 
obligation. Get going today! MAlL COUPON NOW. 

UTILITIES Founded 
ENGINEERING 1927 

INSTITUTE ~ 
Dl .. e l Division 

1314 W. Belde n 
Dept. 112D, 

Chlc:ae o 14, 111. ------- ----1 UTIUTIES ENGINEERING INSTil UTE. Diesel Division 
I 1314 w. Belde n Ave., Dept.112· D,Chlcap 14, 111. I 
I Please send me Free Facts aboat Diesel opportunities and training. I 
I I 
I NAME Age I 
I I 
I ADDRESS I I I 
I I I CITY ___ ___ .ZoneorCounty ________ ,STATE :J 
I 8 Check here for special information if yoa are onder 17. 
I Check here if Veteran of World War 11. 

l --------------------- --- --

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

(Suoh as Accounting, A rchitecture, Nttrsing, Dentistr11. 
T eaching. Soc ial ll' ork. Osteopath11, Beaut11 Cultu re. 
Optometrv, EmbalmiiiD, ChirQ1Jody, Law, Medicine, etc.) 

•. or get an Office Position? 
To get anywhere, you practically l\ll"ST finish High School 

Jo'lltST. You can complete our simplified High School Course 
in SPARk: time at home. as FAST as your time and abilities 
p~rmlt. k:Quh·alent to I'I'Sitlent s1·hool wo•·k- prepares you for 
college. pre· I)I'Ofessional examinations. business. industry, 
:Stamlard texts furni shed. Dlplollla. Credit for R . S. subjects 
already completed. Single suhjet· ts If desired. Low tuition. easy 
terms. American School, C'hl;·ago. est. 1S9i~ndorsed by educa
tors. Finish your high school education N OW. Write TODAY! 

. Hieh School Course 
atHome --Manv Finish in 2 Years 

•••••••••••••••••• 
1 American School. Dept.. H946. Drexel Ave. at 58th St.. Chicai037 
I 

. I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Gentlemen: Send me FREE Information covering special t rain
Ing In suhJt>1·ts rlw(·k('(l below. N o obligation on my part . 
0 High School Course 0 Diesel Engineering 
0 Electronics. I ndustrla l 0 Draft ing and Design 
0 Archi t ecture and Building for Men and Women 
0 Automotive Engineeri ng 0 Plastics 
0 Business Management 0 Pr ivate Secretary 
0 Electrical Engineering 0 Mechanica l Engineering 
0 Elec. and Gas Refri geration 0 Aviation 
0 Air Condit ioning 0 Salesmanship 
0 Railway Training 0 Radio 

~\·a rne ......•..• .••••• • •• • , • •• • • •••••• •• • • •• • ••••••• • . 

Addret18 • •••••••••• • •• •• •• • • • •••• •••• ••••• • •• • ••• • •• •. 

-
Learn PHOTOGRAPHY 
at Home Now-Portr•lture, Press, 

Commercl•l or No/Illy 
Whether it's for a full-tim e 
career or just p lain fun , you'll 
enjoy learning photography t his 
new, easy way. Every phase 

of photography is 'carefu lly covered, with 
the latest techniques and methods fully ex
plained. There are thousands of opportuni
ties in photography as a career, and hou rs 
of p leasure as a hobby, so m ake t he most 
of them today. 

12-Month Home Study Course 
W ritten and directed by e x pert photographers w ith 
years o f teaching experience at one of A merica's 
leading educational institutions. A really THOR
OUGH education in photography, taught in easy 
steps and simple terms. W rite today fo r c o m
plete information. 

MOODY EDUCATIONAL INSTITUTE, Inc. · 
208 E. Wisconsin Ave. Dept. 11-86 Milwaukee 2, Wis. 

• :[e}(tlcjff!l· :~'~ 
for Fun or Proftt 

STU D Y AT HOME. P hotogra ph y offers 
l eisur e time enjoyment and well-patd, 
f ascinating career. Ever-Increasing oppor
t uni ties! Success- proved N.Y.!. training 

qualifies you at home. Also r esident 
courses. Details FREE ! 

lEW YOlK IISTITUTE OF rHOTOGIArHY 
Dept. S, JD West U St., ltew Ylrk 1, 11. Y ., (17t - leer) 

F amous Speedwritlng system. No signs or symbols : 
uses ABC' s. Easy to learn ; easy tJl write and t ranscribe. 

Fast preparation for a job. Surprisingly low cost. 100.000 taught by 
mail. Used in leading oflicea and Civil Service. Write tor free booklet. 

Speedwrltl ng, Dept. 26 12-6, 55 W. 42 St . , N. Y. 18, N.Y. 

RAYE BURNS 'W'tll teaeb y ou BOW to CREATE ORIGINAL s z 8 s 
CARTOONS a t h om e that you may SELLI Course contalna 
2 6 lessons and over 600 Illus trations. A U for O..ht •• 

S•tod •o111• otod tUUu .. tar fr• • .Utoila. 

RAVE BURNS S CHOOL, Dept . 8 , Box 3583, CLEVELAND. OHIO 

L E A R N MASTER MACHINIST 
MECHANICAL DRAFTING 

Expert tral.nlng on Lathes, llfltllng Maehlnes , Shapers, Gr t nden , etc.-Me· 
chanica! Drafting, Blueprint Reading and Designing. Allied ahope are com· 
pletcly equipped and modern. Approved for G. I. Training • Daya, Eveni D&'a 

ALLIED SCHOOL OF MECHANICAL TRADES 
1332 South Michigan Ave nue • Chicago 5, Illino is 

Become a Doctor of PSYCHOLOGY 
Win the degree of Ps.D. Teach the secret ot contentment. happlneaat 
SOll'e mental wnrrles. E xperience the r evelation of truth Chartered 
college. I ndividual help. Write tor FREE book. COLLEGE OF 
UNIV ERSAL TRUTH 5153-A North Clark St., Chicago. 

Licensed Concre te Specialists ~ted. No e~rtenee 
"'-. .,. needed. Make Cclorolond concrete pottery wttbout mold.a , 

Ne•. lo• coat , patent ed method. Cemetery produ eta, 
novelties . t llea. ftoora. etc. Buement leakaeall~. Other 
utg pa.y p roJects. Booklet, d etala tree. Ken onl7. 

NATIONAL POttERIES COMPANY 
5 42 w- t Lincoln, Fergus F a lls , Minnesota 



SCHOOL for ETER NS! 

' 

, 
h ·ze you earn· 

LearnW t 

. a class 
Y u're tn 

0 ·h lf wtt bY yourse .. 
- d courses 
\.C. s.· -an 

fr ee to you 
are .. 

- he G.\. &ill 
under t 

of Rights! 

.. 

• I. C. S. Courses, paid for by the Government, are 
n ow available t o honorably discharged World War II 
Veterans. And the Government's investment in your 
training will NOT be deducted from any future bonus. 

hold you back ... you progress just as fast as your 
abilities and ambition permit! 

• G et started now on your studies for success in 
business or industry! With I. C. S. you can do this 
in your spare time while holding down a job/ 
Y ou're in a class by yourself. There's no one to 

• Courses cover m ore than 400 commercial and 
t echnical subject s-many listed below. Check the 
subject that interests you-or write it in. W e'll 
send you full information on the Course-and com
plete instructions on how t o enroll with us under 
the G .I. Bill of Rights. Act now! 

BOX 7673-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 

A ir Conditioning •nd 0 Struct ural Ena:ineerinc 0 lnd uatrial Eocineeri.nc T•xtlle Cours• 
Plumbing Cours• 0 Survey inc and Mappinc 0 Induat rial Metalluru 

0 Air Cooditioninc Communlc•tlonl Cours• 0 Machin~ Shop . 
0 Heatinc 0 P lum bins 0 E lectronice 0 Meohan!oal Dra~tmg. 
0 Refri.~~:eratlon 0 Steam Fittinc 0 P ractical T elephony 0 M eobaoical Eng10eenng 

Chemlatry Cours.. 0 R adio, General D
0 

PMotltd-Loft :,ork Wood M t 
1 ' · · · 0 Radio Opera tina a e_rnma ,..- . , e a 0 Chem1cal En~PDeenna: O R di S . . 0 R eadina; Shop Bluepnnta 

0 Chemistry, Analytical 0 T al 0 ehvECUll! . 0 Sheet-Metal Draftina: 
0 Chemistry, lnd uat rial e ecra p J1Cmeenna 0 Sheet-Metal Worke r 
0 Chemilltr:y, Mfc. Iron & St~l Elect~!~ I Cou!'"- 0 Ship Draftinc 0 S hiplFittioc 
0 P etroleum ReJining 0 Plut•ce 0 Electr!cal Dra!t.inc . 0 T ool Deai&Dinc 
0 Pulp and Paper M akinc 0 Electr!cal _EDKmeermc 0 T oolma.kina: 

Civil Englne•rlng Archltec- D E~ect~o Light ~!I Power 0 Weldina:-Gaa and Electric 
tur•l •nd Mlnlng'Cours• 0

0 Lp1chtt !DgiTEecl hnit .Cl!-D •-IJro~~d Cours .. . . rae JCa eo MCl&n ""' 
0 Arch~tectural Drafting lntern• l Combuatlon 0 Air Brake 0 Car lll8J)eetor 
0 Ar~hitecture . . Engine• Cours• 0 D iesel Locomotive 
0 Bru.lge and Buildinc Foreman 0 A to T hni . 0 A . t ' 0 Locomotive E ngineer 
0 B uilrlin& Estimating O 0 ':1 1 Eel t ~I&D VIa 

10n 0 Locomotive Fire1Jl8Il 
0 C ivil EZ?-g~neorinc 0 0 !088

1-E' eo. r iO 0 G E · 0 R ailroad Section Foreman 0 Coal Mm1n& 1eae n~~:mea as na;1nea 
0 Contraot ina: and Buildins Mech•nl~l Coura" Ste•m Engln .. rina.Cours8s 
0 Hia:hway E ngineering 0 Aeronautical E na:ineerina: 0 Boilermakina 
0 I.umher D ealer 0 Aircraft DraftinK 0 Combuatioo Encineerinc 
0 R eadin& St ructural Blueprints 0 Fliltbt E011:ineer 0 E na;ine Runnin& 
0 Sanitary E 011:ineerina 0 Found ry Work 0 Marine Engineering 
0 Structural DraftillC 0 Heat Treatment of .Metai. 0 Steam Electric 0 Steam E na;ioee 

H ome 

0 Cotton Manufacturinc 
0 Rayon Weavioc 
0 T oac:tilc D esignioc 
0 Woolen M anufacturinc 

Bualn••• •nd 
Ac•demlo Couraes 

0 Accounting 0 Advertiainc 
0 Ari thmet ic 0 BookkeepiJlC 
0 Bu.~ine..s CorrMpandence 
0 Bu.~iness Management 
0 Cer tified P ublic AcoountillC 
0 Commercial 
0 Coat Aocoun tinc 
0 Federal Tax 
0 Fin1t Year College 
0 Fo remanship 0 French 
0 Good F.n~tlil!h 0 H igh School 
0 Higher :\1athernat ioa 
0 Illu~trating 0 Motor Tra.flio 
0 Po~tal Rervil'e 
0 Salllftrnanship 0 Secretarial 
0 Sign Let tering 
0 k;pani11h 0 S tenography 
0 T ra.ffic Managemen t 

Nam&-----------------------------------------AUe'-----Addre••·--------------------~----------------------

CltJI•------------------------l:ltate--------------Pre•ent Pcultiof!L----------- -----------------

lVorkinq H ours A .M . t o .111. Lengflt of Service In World War 11-------
Spccial t u1t ion rateB to member8 ot the Armed Forcea. l!Jnrollment 1Uider the G.I. Bill of lUohta aPtn'OIIfd / or lrur II VeterCMI. 

Canact·ian r ea identr aend coupon to International Corrwpondence Schools Canadian, Ltd., M 011treal, Canada. 

DEC. 31 
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RAILWAY POSTAL CLERKS 
$1,756 to $3,021 

FIRST 
YEAR $2,300 First Year regular 

MANY OTHER GOVERNMENT JOBS p•••••••••••••••••••••••••••••• 
Postoffica Clerks-Mail Carriers-Stenographers-Typists, 
Statistical Clerks, etc. 32 Page Civil Service Book-FREE. 

• 

I C O UPON 
I FRANKLI N I NST ., Dept. C81, Rochester 4, N. Y • 
I Gentlemen: Rush to me, without charge, 32 page 
I book with list of U. S. Government big paid posi-
1 tions. Advise me also r egarding salaries, hours, 
1 work, vacation, etc. Tell me how to prepare for a 
1 position. 

MEN-\VO.l\IEN 
Veter a ns get specia l prefer ence 

Mail Coupon immediately-today sure. 

I 
I Na.me .......................................................... .............................. . 
I 

_ ___ _ _. . Address .................................................................... Vet? .......• 

r 
PLEASURE or PROFIT 

Learn at home. Spare time. Practical basic 
training. Long-established school. Many 
have earned while learning. Send coupon 
below for free booklet , "Opportunities in 
Modern Photography" and full particulars. ------------------------AMERICAN SCHOOL OF PHOTOGRAPHY 

S31S Michigan Avenue Dept. 1369 Chlcaeo S, Illinois 
Send booklet, "Opportunities in Modern Photography," full partie· 
ulars and requirements. 
Name ___ ---- ______ ____ ---- - - -------------- _______ Ate _____ .. 
A ddress ____ - - - - - ________ ______ _ : ________ ___ _____ - --- ____ __ ... 
C::ity _____ ... -------- ___ _ -- __ ...... ____ Zone _____ .. State _______ - - - - .. 

HOW TO BE YOUR OWN BOSS! 
Send tod ay for amazing book , "How To Start Y our Own 
Business". Explains in complete detail :-how much money 
you need to start . . . how to advertise, add new b usiness 
• • . fees to charge, pitfalls to avoid. Covers 60 fields includ· 
ing: r adio, adver tising, p ublishing, credit agency, travel 
bureau, r etailing, camera exchanpe ! Send no money now! 
Pay postman $1.98 when book arnves-or $2.48 for handsome 
Del uxe edition. If not delighted after 7 d ays' free trial 
r etu rn book for fu ll refund. W r ite: 
FOREMOST BOOKS, Oept. 12-46, 104 E. 26 St., New York 10, N.Y. . 

AT 
With An Educational Institution 

Men with specialized training win higher positions, insure 
larger earnings. and are bigger successes in business a n d 
public Ufe. Opportunities NOW greater t han ever before. 
Send for our Catalog. 

ARTS and SCIENCES 
Courses in Philosophy; Education; Letters; P ublic H ealth ; 
Medical Jurisprudence; Psychology; Sociology; Physics; 
Chemistry ; Plastics; Geology; Political Science; Theology; 
Bus iness and Commerce; Accounting; Mathematics; Sta· 
Ustics; Agriculture. 

ENGINEERING 
Courses in E lectrical. Civil, Mechanical, Draftin g, Ar chi
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial. Petroleum, Marine, Chemical, Diesel, Automo
bile, Ref rigeration, and Air Conditioning Engineering. 

LAW 
Complete Professional Law Course includes 18 Hornbook 
Series college grade textbooks. Courses also in Commercial 
Law, Pa..tent Law and Medical J urisprudence. 
McKinley- Roosevelt Incorporated, 461 0-AB,Sherldan Rd. , Chicago 40,111. 
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Offers Outs.tanding Opportunities 
for stea dy income or a business 
of your ·own. Properly trained 
Technicians in Arc and Gas Weldi ng are in great demand 
everywhere. Learn by doing in 6 months. Write for F REE 
64 page illustrated book-"Dawn of a Giant I ndu stry". 

MILWAUKEE SCHOOL OF ENGINEERING 
PS-1246A Broadway and E. State, Milwaukee, Wis. 

GET ' INTO CARTOONING! 
Learn to cartoon! Big pay! Easy. enjoyable work! Car
toon Course, Gag Course . Anatomy Course & Business 
Course full of plans. markets. Ideas. Drawing set and 
criticisms. All one tow price. Rush card for details. 
Hartman Studios, 2776Callfornla Court, Lincoln 1, Nebr. 

Begin today, '\\1rlte now for our Free Book. unow 
to Become a Good Penman," It contains speclmena 
and tells how others learned to write In spare time. 
Enclose lOe for your name beautifully written and 
a pen point suitable for shaded writing. Write today. 

THE TAMBLYN S C HOOL OF PENMANSHIP 
N·439 Rldce Bulldln&, Ka nsas City, Mo • 

RA D I 0 
ENGINEERING, Broadcasting, Serv
icing, Electronics, Aviation , Marine 
& P ollee Radio taught thoroughly. 
4 8 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 • 

LEA.BN 
SHORTHAND 

Maude E. Frank's Perfected Cop y 
righted System of 20 lessons. 
Used successfully 17 years from 

AT HOME Coast to Coast. Send $5 for Book 
and ONE FREE LESSON. Write-Maude E. Frank 
Secretarial School, 2000 E. Linwood Blvd,, Kansas City, Mo. 

. 
• Earn HIGH SCHOOL DIPLOMA at Home • . 

Guided study permits you to complete High School education In 
shortest possible time. Modern methods make It interesting . 
easter. Prepare for better jobs. pre-professional , college entrance 
exams. Recognition ror R.S. credits already earned. Books 
supplied. low tuition . easy terms. Write for FREE Information. 

HOME STUDY INSTITUTE, Dept. 212, 209 Vine Ave., Park Rldle, Illinois. 

Say You Saw 

It In Popular Science 

A profession offe r i ng unlimited opportunities. 1\lost 
modern and complete course embracing every branch from 
Plate to Porcelain Work, which prepares you to work for 
Dentists or start your own business. Individual Instruction 
-practical training In day or night school. No books-no 
classes. C'ntalog upon request. 
McCARRIE SCHOOL OF MECHANICAL DENTISTRY 

· 207 N. Broa d St. Dept. 857 Philade lphia, Pa. 
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Hero Is some ot the Radio 
equ ipment Lhlll Is furnished 
you nt no cx.t•·n cost ·with 
N ntto n at ' s Sho t> Me thod 
Homo Tr·ntnlng. BUI LD A 
BIG. t: V~:N TUBE. LONG 
DTSTANC'~~ SUPEHHETERO
D'' NB. nn lllldlo oscillator. 
B Sl!:'nnt generator (tow pow
ered rndlo trnnt-mltter l and 
mnny other untLS. Really 
L earn by Dolnl!'l Earn money 
early In the Course doing I spare time RBd lo work. 

Get Ready-at Home-In Spare Time-For Op· 
portunltles of Peace time Industrial Expansion 

PREPARE NOW-With Shop Method Home Training 
BY A REAL ESTABLISHED RESIDENT SCHOOL 
No doubt nbout it !-Radio. Television and Electronics Is 
a dynamic, growing industry that offers opportunity TO
DAY fo r the Trained Radio Technician. It is a field with 
a proved future. Good jobs, Interesting and profitable 
jobs a re a\'allable in Radio Service, Broadcasting, Ma
rine a nd Pollee R adio, Manufacturing, Public Address, 
and other specialized phases. Untold Radio sets a re in 
use- they need maintenance and repair. Many, m a ny 
more must be built to satisfy even normal demand. 
Traine d m e n a re constantly needed to keep t h is puhat
ing Industry m oving ahead . If you are mechanically in
clined, If you are sincere and will follow instructions, 
you too can find your opportunity in Radio, Television 
and Electronics- either in business for yourself or in a 
responsible position in industry. TAKE THE FIRST 
STEP TODAY! FOR FACTS PACKED WITH OPPOR· 
TUNITY FOR YOU JUST MAIL THE COUPON BELOW. 

Learn By Doing Right At Home 
The scc&·ct ur Lh'-' success of th&s 
practical u·alntng method Is the 
experience or working with ac
tual Cull size. standard equip
ment during your training. Here's 
a Cully tested and approved 
method - simple and dlrect, easy 
to undl'l'lltand and put Into 
PRACTIC~I You check what you 
know as yuu go along. You can 
see progress right from the start. 
It wilt only take a moment to 
fill out nml send the coupon Cor 
u sample trial lesson. PROVE 
TO YOURSEI, F HOW MUCH YOU 
CAN AC.<"OMPL!S H I N A SHORT 
TIM~. 

National Training 
Is More Than Book Theory 

Nallunnl Scltuulll can furnish you 
this mod>!rn . compteLe. up-to
date t raining In Kadlo, Television 
nnd Ele ctronics for National has 
the Shops and Lnboratorles where 
lnRtructor s work with students 
anti technicians to brlng you
right In your own home-In 

your spare lime- the kind or 
practical Instruction, po·actlce 
and experience that assures deli
nlte progre ss -· >~lcP - hy-step 
through the enti re lietd. 

Rus h Coupon Todaljl 
For Full Details 

See what delinlte pnocllcal prog. 
ress YOU YOUHSELF CAN MAKE 
WITH JUST A S !N(;LE LF.SSON . 
sent to you with no obllgatlon. 
No salesman wilt call on you 
from National. You make up 
your own mind. l T COST S 
YOU NOTHING TO READ THE 
INTERESTING FACT S. 

VET ERANS - lt you 
quallty tor training 
under the 0.1. 8111 or 
Rights check the cou
Pon fo r a S p ecial 
Bulletin. 

41 Years Experience 
Training Men for Succeul 

AlSO ntiS 81e 
OPP0111VNIW 
lOG« .... , 

Telle ..... IHIJII' ... . 

' ............ ..... . ............... u ...... . 
- · ·· .. 1111 · ·-.. ................. . 
OUT AfJD .END TN IS ···-··-

THESE MEN KNOW NATIONAL SCH 
tos ANGELES 37, CAllfo•N•A es 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
• • 

For over 40 years National training has given ambitious ~en 
their start in life and helped them win s uccess and secunty. 
National graduates everywhere gratefully admit t hat they owe 
their success to National Training. They all started the same
by investigating what National has to offer. 

I National Schools , De pt. PS-12 1 
I 4 0 0 0 So. F igue r oa St. Mail '" Eftt>elope or- Pnot• 

~.< ~·-- . ~-· ~ ~ ; 

il~···· .. · ;[! ~· ··_J!·· . ;. ~ . -· ..... _ '·-
. '"' -

Joseph Michel, J r ., Clifford Hannah. 
Granite City, Illinois. Portage La Prai-
says: " I am enclos- rle. Manitoba. 
lng a letter I received Canada. writes: 
very s hortly after en- "My training 
rolling ... I shall re- has brought re-
ceive a salary adva.nce suits as I'm in 

of $225 per month with an in- line for another raise . 
crease of $300 shortly. Had 1 thanks to National ' s en-
not taken advantage of the work couragement and thorough 
National Schools sent me I would training. You can count 
not have been able to interest on me as a real National 
this employer. " booster." 

Los Angeles 3 7 , Ca lif. o" • p.,,.,.., po•t ctJr-d. I 
I Send me the Cree trial lesson and a C0P7 or yoar oppOrtunity book. I 
I I 1 N orne •• • •••• •• • • ••• • •• • •• • ••• ••• •••••••• • A,&:e •• • • • ••• • 

I I Addreaa • •••• •• •• ••• • • • • ••••• •• •••••• ••••• • •• • • • • • •••• 

I Clty •••• •• •• • • •• •••••. •• ••.• . Zone . .• __ ... State. • • • • • • • • • J 
, ____ .!_h=_!:r.!..!~~rnn of Wor~~~ 9 - - --f 
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J 
aven t got 

w at it ta es? 
. 

o? E?u 
Yes, it often is a shock to discover what 
others really think about you. And while 
they may be completely wrong, still •.. 

Why not prove that you're going places 
-why not make more money? 

Do you dare say you lack the oppor
tunity when thousands are winning raises, 
promotion, through LaSalle's new home
study training? 

Let us send you free that fascinating 
book: "Ten Years' Promotion in One." 
Write for it today! There's no obligation
nothing but a challenge, an inspiration, 
that can make money for you! 

G . I. APPROVED 
Ask also fo r 
o ne of these 
in teresting 
books on y ou r 
chosen field. 

LaSalle Extension University 
A Correspondence Institution 

Dept. 1283-R 417 South Dearborn Sbeet, Chicago 5 
Please send me, without cost or obligation, "Ten 

Years' Promotion in One" and also the book on the 
business field checked below: 

B Accountancy B Law 0 T raffic Mgt. 
Business Mgt. Modern Saleamanship 

~ame-- -------------- -------- --------------- ,-
AddTess ______ ---------------------------------

City ___________ ---- - ------- - ---- State----------
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Men 18 to 60. If you are mechanically inclined, 
start now to learn to become an auto body me
chanic and fender repair man. U. E . I. spare 
time, home-study trainingcombinedwith 
actual shop practice gives you sound, basic 
knowledge of practical methods so you may get 
the experience which may bring you big pay. 
Course includes acetylenewelding,spray paint
ing, use of hand and power tools. 
THOROUGH, RELIABLE TRAINING 
Auto body and fender repairing is one of the 
best profit-maker s in any garage or service sta
tion. Employment placement service included, 
orwe'llshowyouhowtogoabouttogetstarted 
in your own shop. Get the facts FREE today! 

A"r':i~Rrr;r: • UTILITIES ENGINEERING INSTITUTE 
1314 BELDEN AVENUE, DEPT.3126X, CHICAQO 14. ILUNOIS 

ARN $5-$10 EXTRA EACH WEEK 
In your spare time recommend our helpful books to fel
low workers. 2300 books show how to do jobs better, 
easier; advance faster. Every worker a prospect. Join the 
hundreds now earning big commissions. Write for de
tails: Dept. PS, McGraw-Hill, 330 W. 42 St., N.Y.C. 18. 

Results GUARANTEED 
we baUd, atreqtlaea tile Yocal orcau-not wlttt alqlq l
aona-bat by -d1 tc:leottftcally correct 1Uent ud YOcal ez. 
erclaea ud abaolu-.:ellf narantee complete .. tt•faetlon wttll 
re1alte. Wrlte for Voice Book, FREE. Sent to no oae onder 1'1 
years ~ld anle11 ll«ned bF parPnt 

Perfect Voice studios, Studio 1369,Kimball Hall Bide., Chlcaa-o 4,111, 

ARTISTS MAKE MONEY 
Do you like to draw? Send name, a,ddress, age and occu
pation for FREE ART TEST, to find out your abutty. 

ART INSTRUCTION, INC. 
12146 Art Instruction Bide.. Minneapolis 15, Minn. 

STAM ER? 
This new 128-page book, "Stammering, Ita Cauae 
and Correction." describe• the Bogue Unit Method 
for scientific correction of stammering and etut
terlng-~ur.cessrul ror 45 years. BenJ. N. Bogue, 
Dept. 1892, Circle Tower, Indianapolis 4. Ind. 

FACTS-FIGURES-FACES 
at your command through the new 

Improved SUPERMEMORY course 
THOR BOOKS, Y-1, Box 1210, Chi~CO 

!5,100 books of all publJshers Ust
ed 1n our 52nd Annual Bargain Catalog of 320 pages. Old-time 
favorites- latest " best sellers." Reference, Fiction, Juvenile, 
History, Scientific, etc. Supplying schools, colleges. libraries and 
thousands of Individual customers. Send postcard toclay for oar 
new 194'7 cataloc, " Barcatns In Books." 
THE BOOK SUPPLY COMPANY, DEPT. 145 
564-566 West Monroe St. Chicago 6, Ill. 
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Learn by 
Mail to 
Animals, Game-Heads, Fish, Pets, to Tan Skins 

Hunters Save Your Trophies- Have a Home-museum 
Be a Taxidermy Artist FREE BOOK! 

Yoo will be THRILLED and DELIGHTED. Yoo learn QUICKLY, easily AT 
HOME . Your friends will be amazed. Hunters from near and far will bring 
their TROPHIES to be mounted . You can earn fine profits in spare time. 
Many students earn $60 to $100 a month, In season. Rush the coupon 
today, and Jearn all about wonderful t axidermy. DO IT NOW I 

Save your own hunting trop h ies. H ave a lifelong hobby. Have a hom.e 
museum that you are proild of, and t hat makes you_popular and well-known 
far and wide. BOYS, wild-game Is not necessary. Use common s pecimens, 
squirrels, pigeons, owls, domestic birds a nd animals . It's wonderful. In
quire today. Kill fewer aame-bird a. Double your fun and pleasure. 

Yes FREE 44 pages, with 100 unique 
pictures ol tax1dermy work. No othe.r 
book ln the world like this. It will am
aze and thrill you. Ask today for your 
free copy. State your AGL 

TO TRAIN YOURSELF 

FOR A WELL PAID JOB IN 

Send the Coupon! 
Write name plainly lncouponormargin, 
or a post card will do. Rush your re
quest as free book• may be exhausted 
quick{y. Decide now. Don't wait a 
momeat. State your aae. 

ELEt:TRICfTY 
This large, four-story building completely equipped 
with first class electrical equipment for on-tbe-job, liP-to
the-minNie methods of training in Armature and Motor 
Winding, Factory Wiring, House Wiring, Electrical 
Maintenance, Appliance Repair. Entire building-4 
floors devoted exclusively to this one course. No crowd
ing, plenty of space and light. Well staffed with in
structors to give individual attention to students. 
Living quarters arranged for if desired. 

Pay after yo11 grad11ate • . • Lack of money need not 
hold you back. We will finance your training. After 
you graduate you can pay us back in small monthly 
payments. 

School approved for training under the GI Bill. Take 
this course at no cost to you, and receive $6S to $90 
per month while training. Complete details furnished. 

·----- MAIL COUPON TODAY------

MICHIGAN TECHNICAL INSTITUTE, Dept. S-12 
2281 w. Fort St .. . Detroit 16. Michigan 

0 PleaM Mnd me llteratu,. about your training. 

0 I am.a G.l. 

~IWll: ......................................................................................... .... 

~letiCtltiE!i!; .................................................................................. .... 

CIY ........ ............................................ STATE .... __ ........................ -

DEC. 35 
19.46 
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so IT NEEDS FIXING 
By S. T. CHRISTENSEN 

the uFix-it-Man" 

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

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

What to Charge? 
At first, I let the owner decide the charge 

and, frankly, I was amazed at what I earned 
per 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 

36 POPULAR 
SCIENCE 

situation quickly adjusted itself and many re
pair parts were given the high priority rating 
of AA2. After all, we bad to provide for the 
health and well-being of our civilian population. 

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

think I've got a grand one. Age is no handi
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain 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 co~ntry 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 tne the handy 
coupon." ADV. 
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BIG MONEY 
INDEPENDENCE 
A PllOFITABl£ 

LIFETIME 
BUSINESS 

or 
YOUROWNI 

I 

• 

PREPARE NOW FOR THE FUTURE 
If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate fr·om your garage. basement. vacant store, etc. Work 
as many hours as you wish-the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unus ual 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 fo r becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines-WE WILL 
TEACH YOU. Age should be no barrier-nor should any minor physical 
handicap. 

New Course Tells All 
Profusely illustrated. our new course shows you in simple, easy to under
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners. washing machines. motors. etc. Explains and gives you 
a working knowledge of electricity. welding. nickel plating. etc. Shows you 
how to build the power tools you need and how to solicit and 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 repair·s 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 
tn Appliance Repai ring and I 
must say I am well Pleased 
with same. I am onlY sorry 
I d!d not have said Course 
some years ago. I have learned 
eo much more through this 
course I would not part with 
!t.- Charles Schwarz. Hamil
ton. Ohio. 

The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a tew minutes of my 
valuable time to let you 
know that this Is Just 
what 1 have been looking 
!or ever since I opened up 
my F!x-It shop . I must 
admit that you told the 
truth when you said that 
It contains quite a bit 
more tntormatlon than I 
bargained !or. - P. J. 
Bretl. Sebring, Ohio. 

I am a mechanic for the , 
Western Union Telegraph 
Co. Three daya after re
celvtna the lessons ln re
frigeration I earned the 
exact cost of the course. 
- Henry S . Lee. Washing
ton. D. C. 
I work day times at the 
shipya rd and after t :OO 
P.M. I operatl! from m:v 
cellar and ~tarage . I av
erage 110.00 to 115.00 clear , 
every day.-Walter Ha11hy, 
Brockton. Mass. 

GET STARTED TODAY- MAIL THIS COUPON 
------------------------------· 
CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-4701 
Chicago 34. Illinois 

Please send me free 1Uust rated literature about America's 
Fastest Growinlt Industry-ELECTRICAL APPLIANCE 
REPAIRING. 

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

Add reaa ........................ ........ ·--·· .. ·-··-·········· ........................................... . 

Ctty ............................................ .................................. State ..................... . . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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• INVENTORS 
The U. S. Patent Office recommends 
that, "an applicant is advised. un
less familiar with such matters. to 
employ a competent registered pat
ent atto.ney or registered patent 
agent, as the value of patents de
pends largely upon the sk.illful prep
aration of the specifications' and 
claims." 

PRO 
This well-known organi
zation will supply inven
tors promptly upon re
quest and without obliga
tion, detailed information 
con cerning the steps to 
take to protect their in
ventions by United States 
Patents. 

• PATENTS 
• TRADEMARKS 
• COPYRIGHTS 

fORM BELOW FOR YOUR CONVENIENCE 

VICTOR .1. 

• I 
I ~- I 
I ""'- rn. I 
I REGISTERED PATENT AnORNEY I 
I M.ain Office: 140-P Merlin Building, Washington 6,D.C. I 
1 Pittaburgh Office: 521-C Empire Building 1 

l.oa Angeles Office: 738-C Security Building 

I Please forward to me detailed information re· I I garding procedure to obtain Patent Protection. I 
1 N arne ............•••• • · · . • • • · • • • • • • • • • • • • • • • • 1 
I Address. • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . I 
ILCity and State ....•.•.•.....•...••••.•••••.... Jl --------------------
38 POPULAR 
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~::~~~ repair , adjustment. New c omple te 
11PRACTICAL COURSE11 ~C:.';,r!f;~~~:l a:~~ 
palrmen. All essential steps. Theory , operation. 
Ma n y test cas es. Full coverage o r 2· 
~~L\ .n:'~ t.e~l·a·J~ .• . ~~~-~~ .ll.l~~:r~~~d: $ 95 

( Jf C.O .D. p lus postage ree . l Post 
Money Back Guarantee Paid 

Supply Tools, Materials at Lowest Cost 
Illus trated cata l og o r t ools and materials. Se nd 50 cents, 
credited to first order. - We specialize In a ll boo ks o n Watch
mak ing. J e w e l ry . !11 etalc:-r:tft. r..-m c u tting. Optics . 

MODERN TECHHICAL BOOK CO~ Dept. M.S. 
55 WEST 42ND ST. NI:.W YORK 18, N . Y • 

JOIN OUR NEW TECHNICAL BOOK CLUB · free · 
Member s recei ve curre nt literatur e , guidance on a ll b ook 
pro blems. p re miums . No o blig atio n . ALL BOOKS: T ech· 
nics. C hern Is t ry. Physics . Plastics, Refrigeration. Alr

,_-1 co n di tion ing . Build ing, Construction , Electr·l clty. Radio , 
· T elevision , E lectro nics. Automotlves . Mat h e m atics , W ood -1-J 

working. H omecraft , Business . Language , F a nning. 
S port s. Photography. etc . - Write for tree lite r a ture, 
please specify subJect. 

Help Brine Croou to Justice Tllroup 

CRIME DETECTION! 
I have taoght thousands this exeltlog, profitable, J>leaaant pro

f eealon. Let me teach you In y01;r own home. Learn Fi!>Jrer 
Printing, Firearms ldentlfl cation, Poliee PhotograjlhY, Secret Serv
Ice Methods thoroughly , quickly, at email cost. 68% o f all Amer
Ican Bureaus of Identification eml_lloy l. A. S. students or gradoatee. 
I can prepare you for this fascmatlng work..._ durintr spare time. 
Write today , statin& ace, for " Blue Book ot \.irime.' 

INSMUTE Of APPUED SCIENCE, 1920SunnysldeAve., Dept. 13&9 ,Chlcago40,11L 

Approved for 
G. I. Training 
E.tab. 1936 

SPLENDID OPPORTUNITIES 
Sell • Appraise . • Manage 

Full Time or Part Time 
Learn quickly , all the fundamentals of 
this profitable Profession . Completo 
Home Study o r Resident Course. Write 
for Fre e Catalog today. Now Is tbe bes t 
time to g e t s tarted. 

WEAVER SCHOOL OF REAL ESTATE, Dept H-1 
15 East Pershlnc Road Ken._ City 8, Mo. 

PRINTING PAYS BIG 
.. Make your future secure. Prepare for a hlsflly paid 
position or a print shop of your own. Students throuch· 
out the world are enthusiastic in their praise of our 
tralninc prop-am and the personal attention clven each 
student. Rush name today for free literature and sam. 
pie lesson. No salesman will call." Write Dept. P·lCHS. 

International School of Printina. Box 334, Dayton, Ohio 

National School 

LEARN LANDSCAPING 
Profitable career-absorbing hobby for men 
and women! Thorough home-study course 
in landscaping. garden design. 4 5 lessons 
beautifully printed. and Illust rated. Learn 
i n spare t ime 8-12 months. Hundreds of 
successful graduates all o\'er the world. 
31st year. Write for Pree Catalog. 

AMERICAN LANDSCAPE SCHOOL 
6382 Grand Ave. 
D- Moines, Ia • 

Fascinating: vocation learned at home by those 
with apt itude. Thrilling pea time. National method 
brlnf s ont life-like oolora . Free booklet. 

N TIONAL PHOTO COLORING SCHOOL 
1315 s. Michigan, Dept. 1369, Chlcaco 5 

--- -

, practical 
proven lnstrue

tamo u s r esident 
pay as Meat Cut. 

or m ore money 
as your spare 

to turn your 
r FREE bulletin 

0-49. Toledo 4, Ohio 
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NOW IS THE TIM£ TO GE.,. 
READY' FOR A KEY JOB OR 
BUSINESS OF YOUR OWN 

H ere is an industry that offers every opportunity you 
could ask for. Good jobs-security-plenty of chance for 
advancement-a business of your own. 

And here is a school equipped in every way to train you 
for Refrigeration and Air Condi tioning work-one of the 
largest and most completely equipped schools of its kind 
in America-a school that already has trained thousands 
of men for just such opportunities. 

GET READY NOW! 
Learn R efrigeration and Air Conditioning-now, while the 
time is ripe. You don't need any advanced schooling or pre
vious experience. If you are at all mechanically inclined and 
have gone to high school for at least one year or have an 
equivalent education, we can teach you R efrigera tion and 
Air Condi tioning. 

EARN ~T HO E OR COME TO U SChOOL 
You can t ake most of your training at home, in your spare 
time-or you can come to Chicago and take your entire 
training in our completely equipped shops and laboratories. 
E ither way you quickly acquire the fine points, practical 
skill, and broad, technical "know how" that makes the ex
p ert R efrigeration and Air Conditioning T echnician. 
Get all the facts about the opportuni ties in this interesting 
field of worlt, and about the I . T. I . syst em of training t hat 
/las he lped so many men into key j obs in this industry . Fill 
out the info rma tion coupon below a nd mail it TOD A Y. 
You will be under no obligation w hatsoever . 

AUTHORIZED TO ACCEPT VETERANS FOR G. I. TRAINING 

FACTS ABOUT THE INDUSTRIAL TRAI I G INSTITU E 
Founded in 1916. H as trained more than 400.000 men for 
practical work in industria l fields . From 1942 through 1045 
trained specialized technicians, exclush·ely, for the Army, 
Navy and Marine Corps. Now training thousands of vet
erans under the G. I. Bill, both in its Residence Schools and 
by home-study. Occupies five buildings of its own. Has 
over $500,000 invested in training facili t ies, wit h an instruc
tion staff of more than 100 men. Known everywhere as 
Ameri<'a's foremost school of practiC'al training for indu:;try. 

GET THE FACTS TODAY! . 

AMERICA'S FOREMOST 
S,CHOOL OF 

PWICT/t'At TIAININfJ 
F,OR INDUSTRY 

INDUS 
INSTIT 

IA L .,.RAINING 
T£ WILL TRAIN 

YOU 

r---
• I 
I 
I 
I 
I 
I 
I 

REGISTRAR P 2M 
INDUSTRIAL TRAINING INSTITUTE 

2150 Lawrence Ave. • Chicago, 25,111. 
Please send me, FREE, your "Ca mera Visit" 
booklet and informa tion about the opportuni t ies 
for t ra ined me n in Refrigeration a nd Air Condi
tioning. It is under::;tood that I will be under no 
obligation. 

~]+,;a ~ne . .. ••••••••••••••••• • •. .....•.• ••••••••• 

A dtfre:ss . .. . . .. . . ........ .... . . .... ........... . 

C ity . .. ... . ...... ... ........ Stat.e . .. ....•••.•• 

Are you a veteran1 . ..................•...••••• 

DEC. J9 
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Can a Man . Age 
Beuome a HOTEL EXEUUTIVE 

• 

EvenThough HeHas NoPrevious Hotel Experience? 
Would you !Ike to step into a well-paid position as Hotel 
or Club Ma nager, Purchasing Agent, Social Director, 
Restaurant or Inn Manager, Assistant Manager ? Would 
you like t o be able to look forward happily to the future? 
The success of Lewis g raduates from 18 to 50 P ROVES 
you ca n- though you never had a minute's experience 
in hotel work. 

Now Assistant Club Manager 
Although Without Pre,·lous Hot~l Experience 
• 'When my employment with a shipbuilding 
concern was t erminated, I decided to build 
my career on a sounder basis. I saw a 
Lewis advertisement. sent for their booklet; 
and enrolled. Shortly after graduation I 
was appointed Assistant Manager. As a 
result of Lewis training I can look forward 
to a bright future," writes R. A. Asmus. 

Step Into a Well-Paid Hot.el P osition 
F REE BllOk Gh·es Faselnating Facts 

Our FREE Book. " Your Big Opportunity," explains how 
you can qualify for a well-paid position at home, tn leisure 
time. It tells how you are regis~ered FREE of extra cost 
in the Lewis National P lacement Service; shows how you 
can be a Lewis Certified Employee--certified to "make 
good" when placed in a posit10I1. Mall the coupon NOW ! 

VETERANS : Course a.pprovPd for Veterans' Training 

i"""~.;;~;;;~-;-R-;;.;;;,;-5~~~---- 311u(((S5f11l 
I Room HX-2724, Washington 7, D. c. YlAII ' 

I Send me the Free Book , "Your Bill: Opportunity, " without obll· I 
. gallon. I wish to know how to quality for a well-paid position I nt home. In my leisure time. · I 
J Name . .. ••••••••••••••• • •• • •• • • • • • • • • • • • • • • • • • • • • • • • 1 
I Address . . . •• •• •. •• • • • .• •• •. •• • • • 0 o o .: 0 • o ••••••••• 0 • 0 0 I 
I ~lty) "c'h"ed. -~~r~ . ~ ·y·o~· ~r~· ~l·l~l;l:n:;,~;; t~~:'.i: iJu1· ~f· R~ht~. I 
• -----------------

I Will Train You Until You Get 
a COOD PAY JOB~- tkt"-.llle 

Act Now! Get ready for a better job. advance
ment , m ore pay and security. Drafting Is the 
fi eld o f big opportunities and now bilt~ter than 
ever before. T housands of draftsmen and de· 
signe rs must come first - before any kind or 
production can begin. Get Into Drafting. Engl. 
neer Dobe will train you at home In your spare 
time. You'll get experience on actual work
the same kind o f Jobs you w ill do for the best 
paying firms. You will be trained until you are 
c-ompete nt. experien ced . and are actually hold· 
lng a position that will brlnl!' advanc-eme nt and 
pay raises as deserved. \Vrlte today f or d e tail !\ . 

WORKING TOOLS FURNISHED 
P rofess ional Instruments. drawing 
table and other tools Included and 
s ent w h en you start. 

• 

PREVIOUS EXPERIENCE 
NOT NEEDED 

I train you through 
practlc.al Joba and give 
your experience as a 
r eference to employ
era when you become 
competent. Lack of 
starting experience or 
hIgher educati on 
won't hold you hack. 
Low cost-and month· 
ly payments. If de· 
sired. Write today tor 
Illustrated book and 
all details. No sale• · 
man wil l call. Give 
your age to get reply . 

: Engln-r Dobe, Dlv. 29, Libertyville, IlL • • • • • • • • 

• • • • • • • • 

Send me the VI tal Facts on Drafting and Industrial Des ign lOll:' , 
your FREE BOOK and advertised list of p ositions for Draftsmen 
and Designers wanted • 

• • • • • • • 
Name o • ••• •••• •• • •••••••••• • • ••• •••••••• • A ge. .. • • • • • • • • • • • • • 

Address • ••• ••• • ••••• • • ••••• • ••••••• ••••••• • ••••• ••• 

City. o o o ••• •• •• • • •• • •• ••• • •• Zone •• o • State •• •••• ••• • • 
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LET US TEACH YOU TO 

ount 
Animals, Fish, Heads; to TAN. 
Hunters. Trappers, be a Taxldenn• 
1st. Let this old r eliable school teach 
you-at home, In spare time. 

.;;:sJ'lJ school has over 800,000 stu
dents. Save your 6ne trophies. 
Mount and keep ducks, d_r, 
ALL wild-game. Tan skins, 

. . m ake robes and rugs, double 
~our interest in HUNTING 

AND FISHING. Have a home museum. 

Free Book ;:.n~~~~~!~~ 
fine wild- game pic· 

tures. Tells how YOU can become a real TAXI· 
DERMIST, easily and quickly. It Is amazing 
thrilling, and may bring you a lifetime of 
PLEASURE and PROFIT. SPORTSMIIN,grasp 
this opportunity. SEND NOW. A postal will dO. 
ButWRITETODAY-don' tfail. State yourqe. 
N. W. SCHOOL OF TAXIDERMY 

3399 ELWOOD BLDG., OMAHA 2. NEBR. 

FREE FACTS: Use Our Training Plan 
to Leora at Home In Spare Time 

Do you want to be on the inside In the building boom-where blll 
money Is made? Learn about opportunities for Building Contrac
tors whether or not you have previous e xperience In thls field. 
Mllllons ot dollars are going to be made In borne and farm build· 
lngs , In construction ot stores, garages. small Industrial build· 
lngs. The building Industry u~es men with organizing abllll:y by 
thousands ln construction. supervision , management. sales. Prop
erly t r ai n ed men needed In produ<·tlon. distribution. finan ce. in· 
~tallatlon. marketing. Government estimates hou~lng demand at 
40 billion dollars. Others are prennrlng to get In now! Act Imme
diately-get the f acts ! Mall posreard today-no obHgatlon. 
HOME BUILDERS TRAINING INSTITUTE, Dept. D-112 
7050 Glenwood Chicago 26, Illinois 

• a :rn Learn t heory and fundamentals at home- in 
~· • spare time. Then acquire actual experience 
D..tbltC and practice. Send for FREE booklet 
~S~peakl•llg "Power of Effective Speech." 

North American School, Dept. 1369 
1315 S. Mich igan Ave •• 'Chk:ago s, Illinois 

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

A book everyone who likes to draw should have. It Is freeJ 
no obligations. Simply address 

CARTOONISTS' EXCHANGE 
Dept. 14412-D Pleasant Hill, Ohio 

OVIE 
PRO-JECTION 

t. THEATRE MANAGEMENT 
The Motion Picture Theater Business offers big op. 
portunltles f o r trained men. Get Into a fascinating 
field with a post-war future . Train at home In spare 
time. Free Catalog. Established 18 years. 

THEATRE INSTITUTE 3:~m::~h~~~;~-· 

Be Your Own Boss- In Your Own Business 
Srart ar hom&- ••• small cap
ira! nH<Il'd • • • pr&-par&- for 
excirins pluries jobs or Your 
Own Plastics Busintss. W&
tnch )'OU Fabrication and 
Castina riabr in your own 
hom&-. All matuials furnish· 
tel . Sft1d ad wirb name and 
addrns for information • 
VfTEIIINS: .Eiigibl&- for residtnt 
t raining undtr G. I. bill, 

Ch«k h&-rl' 0 

------ - -

LEA IN 

PLASTICS 
PLASTICS TECH 
School of America, Inc • 

Dept. S-12 
5200 Euclid .Avenue 
Cleveland 3, Ohio 
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How to Mate Easy, Big Profits 

RADIO MAINTENANCE MAGAZINE otrere 
the biggest bargain In the Industry for alert, 
aggressl ve men who realize that radio servicing 
Is just about the most ·lucrative of all fields 

. . now and in the future. For only $2.50 you 
can get 12 Issues of RADIO liAINTENANCE 
MAGAZINE and, over a period or one year. 
you are assured or at least 365 of the newest 
Ideas In radio servicing .. . ideas that wlll im
prove your technique. that make you a real 
radlo authority, ideas that wlll enable you to 
set up your own profitable buslneu. or get you 
a good, permanent, well
paying job. 

RADIO MAINTENANCE 
MAGAZINE covers all prob· 
lems or a radio shop .•• of· 
rers complete, comprehensi\'e 
information on servicing 
AM. Fll, Television, Test 
Equipment and P .A. Sys
tems. Written by 18 best
known, best-qualified men ln 
the field, RADIO MAINTE· 
NANCE MAGAZINE Ia a 
"must" for experts as well 
as beginners. Enter your 
subscription without delay. 
TEAR OFF COUPON and 
mall today. 

. ·- . 

e How to eliminate noise 
in home receivers 

e How to Install and 
service auto radios 

e How to put up a d e
luxe antenna for fM 

e How to Install and 
service Television 

• 
• 

e How to speed up your 
repair jobs 

e How to build your 
own test equipment 

e How to Install new 
equipment efficiently 

e How to Install and 
service public address 

e Newest maintenance principles and technique 

RADIO MAINTENANCE MAGAZINE 
460 Bloomfield Avenue, Montclair, N. J. 

Please enter. my subscri ptlon as follows: 

For 12 luues 
at $2.50 0 

Name ••.••••••••••••••••••••••••••••••• 
Occupation .....••..•..•••• . ••••••••••••• 
State whether Sen·iceman, Jobber or Dealer 

MOT SOLD AT NEWSSTANDS·• .y Subscription Only Fer 24 IISues 
at $4.00 0 

Address .•.. .. ...•..•.••.•.••••.•••.•••• 
City ...•.•.• o o • o o •••••• o • • • o .o •••• o o • •••• 

H ...,me .. ........... 0 Check Enelosed Zone 0 • 0 0 0 0 0 State ...•.••.••••.••••.. 0 • o o o 

• 
e Today, choose the job you want- and prepare for it. Or if you are already 
engaged in the work you like best, 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 for profit, can 
help you to reach your goal 
just as it has helped others 
during the past forty - nine 
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 specialists. 
There is no charge, no obliga
tion, so send the coupon 
immediately. 

Dept. G946 Drexel at 58th Street, Chicago 37 

CHECK, CLIP AND MAIL COUPON NOW 
AMERICAN SCHOOL, Dept. G948, Drexel at 58th, Chicago 37, Ill. 

I WUhota obligation, Please s~n<\ FREE and postpaid, bulletin and detaua 
of the SubJect.'! checkerl . 

I 0 PLASTICS ENG'B 0 Accountlnr 

I 0 Refrlreration 0 Electrical Enl:'r. 
0 Architecture 0 Electrlcity-Pract. I and Buildtnc 0 Electronics. Industrial 
0 Contractinl:' 0 Bookkeepinl:' I 0 Practical Plumblnll: 0 Private Secretary 

I 0 Automotive Encr. 0 Diesel Enl:'ineerin&' 
0 Aviation Draftinl' 0 Sheet Metal Pattern I 0 Aviation Draftlnc 
0 Bualneas Manarement 0 Ball way Traininl' 

0 Draftlnr and Dealn 
for Men and Women 

0 Radio 
0 H :rh School 
0 Air Condltionin~r 
0 Mechanical En~~:. 
0 Shop Mana~~:ement 
0 Tool Makinl' 
0 ~tter Foremanship 
0 Machine Shop 

Operations 

Name o • o o o ••• o •••• • •••• • o •••••••••••••••••••• 0CC1tf)ation 0 • 0 •• 0 ••••• 

A ddrest o • o ••• ••••••••••••••••••••••••• 0 .... 0 •••• 0 • 0 A oe . 0 0 ••• 0 •• 0 • 

I Citu 0 •• o •••••••••••••••••••••••••••••••••••• 0 • State 0 0 0 0 ••• 0 0 0 0 ••• 
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' FOR ONLY 

IDEAL FOR AlTO· HOME APPLIAICE AID FARM REPAIRS 50 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY-Maintenance Men: Formers: 

Mechanics: Machine Shops: Foyndries; AYto, General Repair and Job Welding Shops: all using 
the DYNAMIC find it so indispensable and usefYI that they cannot afford to be without it. If 
inexperienced, you con ea sily learn to do o variety of high grade welding jobs by following the 
practical, simplified operating and welding instructions furnished. Once you see o DYNAMIC in 

operation, you won't want to be withoyt it. Its simplicity will omoze you. In o year the 
DYNAMIC only cosh you a bout 6e o day. Helmet, rod•. cable•, holder and operat

COMPLETE. •• 

Ideal and 
Practical 

Gift for Any 
Man 

ing in•tructions. etc., furnished. 

SAVES YOU VALUABLE TIME AND MONEY! 
This portable DYNAMIC WELDER - ea•ily carried to the job-can be 
or,erated from any convenient, properly wired 110 volt, 60 cycle line. Con 
o so be supplied for 220 volt, 60 cycle operation and for other voltages and 
cycles at slight additional cost. Works on IRON, SIEEL, BRASS, BRONZE. 
AND OTHER METALs-has 8 metallic and carbon ore welding heat stages
d oes worl you would think only possible with larger more espen•ive machine. 

Get details Oft our 
10 day trial offer 

Member Chicalo 
AssocialiOD of 

Commtrce 
DYNAMIC WELDER CO. • 13 East 23rd St., GP, Clllcago 16, IlL 

Specialize in Electronics, Radio, Electricity, Refrigeration, 
Heating a nd Air Conditioning, or Welding 

Prepare in six or twelve months for position as Technician, 
or in three years secure your B .S. Degree in ELECTRICAL 
ENGINEERING with a Machinery or Electronics Major. 

Write for booklet, " Career Building." 

t • -M f L W A U K t £...- • r 

of ENt:INEERIN~ of . Ll 
P. s. 1246 North Broadway and E. State Milwaukee, Wis. 

WRITE FOR FREE 48 PAGE BOOK 

"Success wtth Dogs" 
• Get this information
packed illustrated booklet 
about the care, feeding, and 
training of dogs. It's free. 

LABORATORIES 
PLAINFIELD, N, J. 

Say You Saw 

It In Popular Science 

YOU CAN WHITTLE AND CARVE 
By H e lium F. H. Gottshall 

Ther e's something challenging about a small bloc,k of clean wood that makes 
the fingers Itch to start whit,tllng away at it. You can really get results in 
turning out all kinds of amusing and artistic little pieces by following the 
s imple directions gl,ven In this hook and bow and what to carve. 
Once you have your sharp knife In one hand and your "blank" of wood In 
ohc other, these complete directions and fnll-slze detail d rawings guide you 
In making your carving perfl'rt down to the s ixteenth of an Inch. Actual size 

!>holograph• cl('arly show various •tall'PS In th(' pr<>rcss of carving. It won't 
II' many chips later before an attractive wall plaque. a pair of dashing book 
~nds, or a hit of pl'r•onallzl'd jewl'lry will •eem to carve Itself. Send only 
$2, 25, postpaid1 or w.-'11 ship r..o.n. plus pOl;tagc. Money-bock qu4rantee 
if nnt fully ~ntiA~Pd. Writ<' IMlay 111 
HOBBY BOOK MART,DeptP-66,150 NassauSt.,NewYork 7 ,N.Y. 

42 POPULAR 
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MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

. SINGLES, Che.,., v.a, Plymouth, 
Steeh $5.50, Aluminum $6.50. 
Chry., Olds., Buicks, etc., Steeb 
$7.50, Aluminum $8.50. v.a ond 
MERCURY DUAlS, Steel $17.50, 
Aluminu m $20.00. Aluminums ore 

• 
guoronteed for life of your 

DEAL WAN 

Fabricarion 1\lanual & Giana 

¢ Catalog, listrng oht- mosr com
pletr stock ol Plastic Materia b. 
Accessories, T ooa. 

BERTON PLASTICS, INC • 
19 W. 21st St., N. Y. IO, N.Y. 

Locksmithing 
AND KEY MAKING 
Now Made Easyl 

• date c:ourse teaches yoa 
de-code, make masterkers, 

, service, etc. New selt - an
essons for every handyman, a 

carpenter, mechanic ser
operator, fix-it shop, bard

gunsmith. 68 easy fllaa
Low prtc:e I Setiafac

write NELSON CO •• 
1 MO 1 C::hlc:aso4 
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FREE Occupational Success Chart 
an~ How To Study Guide 
Bi~ jobs go to men who know how to 
make most of themselves. Valuable 
OCCUPATlONAL SUCCESS CHART 
and HOW TO STUDY GUIDE prepared 
by college authorities to help you get 
most from CENTRAL EDUCATIONAL 
SERVICE quality boolts. Get into one 
of the big, growing fields NOW when 
there Is a chance to go up fast. ORDER 

DIESEL RADIO AUTO 

EVERY BOOK GUARANTEED 
FULL SATISFACTION OR MONEY BACK 

FROM THIS LIST T ODAY. Every book guaranteed to fully satisfy you or your 
money back. Even if you return boolts YOU STI LL KEEP OCCUPATIONAL 
SUCCESS CHART and HOW TO STUDY GUIDE as our free gift to you . 

CARPENT RY. Excellent self-teaching volume 
written for carpenters and apprentice~:~. Clearly 
written. easy to understand . ....... $ 2 .50 
BODY & FENDER REPAIR. Big earning OPI>Or· 
tunltles k eeping n ew <':IrS beautiful. preparln~t 
used car s for r esale . l'rartlcal book for man 
""tthout prt•vlous kno,vlC'ftge \.\'ho w·nnts own I 

Order Now-Earn More, Win Promotion and Security huslne,os o r gnod ,lob .............. $ 3 .50 

DIES EL. Here Is a practical manual of Diesel 
engines covering Diesels o n the road . on 
ralls on thf. water, In the alr ... ..•. $ 1.50 
WELbiNG. Be~tlnnlng and complete cours e for 
man who wants to learn welding by himself. 
Gas, A.C . arc, brazing, metal cutting .. $1 . 35 
ELECTRIC ITY. Practical how-to-do-lt volume 
covers simple wiring diagrams. circuit lay
outs. knob and tube wiring plans .... $ 1.35 
PLASTICS. H ow to work with plastics, tools 
needed. how to make dozens of uReful ohJorts 
for home use or own business ....... $ 1.35 

AIR CONDIT IONING. Practical{ selt-tralnlng 
text treats air conditioning o all types of 
buildings together with general applications 
of steam. hot-water, vacuum heatlnR' .. $ 4 .00 
RADIO. A practical text for the man who 
wants u!;oful Information In learnlna- how to 
do trouble !<h ooting and repairs •..... $ 2.00 

AVI ATI ON E NGI NES. Vet·y c-omplete. f rom 
elementa•·x !ltep-hy-step to hlg <'nKin<'s $3.25 
P LU MB INu . ( 'omPI<'ll' st•lf-stucly course on 
how to in!ltall. d<'SIJl'n nlumhing .... $ 3 .00 
P AINTING & DECORATING. Pt·at·tlrnl how-to· 
dn-it Information on prlndpll•s ;:mel applic-a-
ti on!< of paints. v:trnl~h<'s . etc- ... .... $ 1 . 8 5 
I NVENTO~S COU"SE. Tnt'!t'n lou" llf<'rhan tsms 
forDeslgn<.'rs and I nv<'ntors. Basic- volume <'V<'r,y 
man with ln''<'ntlve mine! should have .. $ 5.0uo 

Send No Money or Remit With Order as You Prefer 
REFRIGERAT I O N. He re Is a pral.'tl cal. self
study service manual dealing with home ancl 
commercial in!<tnllatlon s of many t ypes $2.00 

• • CENTRAL EDUCATIONAL SERVICE, Dept. L-3 s : 
: 6009 Belmont Avenue, Chicago, 111. 0 D iesel ........................ 1.50 : 

Centra l Educa tional Service, De pt. L-3 : 0 W e ld i ng .. .................. $ 1.35 • 
Send books checked on FREE TRIAL. If I am not thor- 0 E l ectr ic ity $ 1 35 • e009 Belmont Avenue, Chica g o, Ill. • o ughly satisfied . 1 will return books In 7 days and you will .... ....... ..... • • 

: refund my money. 0 P lastics ...................... $1.35 : 
: :J I am enclosing payment with order. 0 Ai r Conditioning .... $4.00 : 
• fJ Send C:.O.D. 1 will pay postman plus p ostage and 0 Ref rigeration ............ $2.00 • 
: C.O.D. fee. (No C.O.D. outside U. S.) 0 R adio $2 00 • • ;:] Sene! free OCCUPATIO NAL S UCCESS CHAR T and HOW 0 C .... ......... ...... ...... $ . : 
• TO STUDY G UIDE. arpentry ........ ... ...... 2. 50 • 
: 0 B ody & Fender ........ $3.50 • 
: ~arne. . . • . . • . • . . • • • • • . • . • . • . • • . • • • . • • • . • . . . . . . . 0 Aviation Engines .... $3.25 : 
• 0 P l um b ing .. ................ $3.00 : 
: Artdress. . . . .. . . . .. . .. . .... ...... ... ..... . . ..... [J Paint ing & Dec't .... $ 1.85 • 
: 0 I ngenious M ech . : 
• C ity . ... . • o ••••••• o •••• o •• o • •• State .. ••• • • . • . o o • f or I nventors .............. $5.00 : 
• • r••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

lus t s trike these note s and you're pla ying the beginning of the .. M erry 
Widow" W a ltz. Look at 
the diagram. The first 
note of the music is "D." 
Following the dotted 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-8-C,-this "Print and Picture" way! Don' t d e lay. Send now for our illustrated Free Booklet and 
"Print and Picture" Sample which fully explain . this remark
able method. So decide which instrument :vou want to play and 
mall the coupon today. U. S. School of Music, 812 Brunswick 
Bldg., New York 1 0, N. Y. 1 Successful 48th Year) 

• e 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 for 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 lessons come to you by mall from the famous U. S. School 
of Music . .. complete instructions. clear diagrams. and all the 

SUCCESS I 
Here's what one of our 
thousands of pupils wri tes: 
• o 1 learned 1nore !rotn you.r 
course than many of my 
friends who studied under 
private teachers bave for 
years. The fact that I 've 
already taken 2 courses and 
am now enrolling for a 
third should speak f or It
self. " F . A. S . , Indiana. 

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 
s hows you how. Then you do it 
yourself and hea r it. Remem
ber. don't confuse our method 
with any system claiming to 
teach music "b:v ear" or by 
t rick methods. We teach you to 
play only from real notes! 

FREE! Print and Picture sa,;.,ple 

I u. s. S chool o f Mus ic I 

I 812 Bruns wic k Bldg., N ew York 10, N. Y. I 
Please send me Free Bookl<'t nllll Print nnd Picture Sample, I I 1 would like to piny ln~trum<.'nt c:-hN'ked he low . 

I 
Pla no Saxopho ne Modern Elem en tary 1 
Gu it a r Trumpe t , Co rne t Harmony 
Ha w a iia n Guitar Reed Organ Ma ndo lin 1 I VIolin Te no r Ba nJo P ract ical Finge r I P lano Accordion Cla rine t Control I 

Hnv<' You 1 J Name. . . • . • ..... . ..•. . o ••••••• • ••• •• Jz\:-otrtazttt.·n t ·: ..•••• 

I Address • . . .. . . .. . . • . . . . . . . . • . . • . . . . . . . . . . • . . . . .. .. .. . • . . I 
I City ..••••••. • • .•.... . ........... ...... State. . . . . . . . . . ! 
~----------~---------~ S ave 2 c -Stlck Coupo n o n Penn y Postcar d 

DEC 
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2 Pc. 
Cook-Eat 
Messkit 
#518-

#647 

U.S.Navy 
Alarm 
Siren 
700 

100 .· 

Metal Tank Periscope 

ZI PPER 
(orryoii-Pac 

M o y be 
worf\, on · 
bock or 
corrled 
by ~ond. 
Convos.4oo 

# 587 
Small. 
meet .• 
lge . 

6 pk't 
Apron 
Tool 
Kit 

/ .l'l\. 

75c 

O.C.D. Gas Masks 

l 00% Wool Sleeping 
# 522 Bog 
700 

• 
BRAND NEW ! 
G.l. Type 100% 
wool. Heavy · duty 
30" zipper f ront 

Regulat ion Army 
type. NYlON, re· 
inforced seams ! 
Complete with 
poles, guy ropes, 

500 
Rucksacks 

#520-U.S. Army 
duck. Steel frame. 
Add 20%f•dTox. 

Air Inflating 
Rubber 

Boot...-j[?.,~~~3~ 

Holds I or 2 people 

Nylon Net Jungle 
Hammock 1 

.S.N. Emergency 
Fish 

._....'~2 Kit 

Con contains 7 drop lines. 
hoo ks , lines, gloves, bolt , 
knife, goff, apron, etc. 

Signal Corps 
Jock Knife 

200 

I nsectproofl Army 
style. Waterproof 
roof. Complete 
with nylon ropes, 
rings, etc. 752 

Mode of wood and 
metal . Won't 
shoot I 

BA YONET TYP E KN IFE 
~6 1 1 - Pol ished 61/4" 
blade Metal and plos· 315 
tic guard handle, case. 

U.S. ARMY CANTEENS 
:t688-AII metol reg · )2 5 
ulotion. Plastic cop, 
One quart s ize. 

FOX-HO LE SP ADE 
#517- Steel blode 6 " 75 
wode , red fin ish , hord. C 
wood hondle.24"1ong. 

G. I. PISTO l BELTS 
#687 - Khaki 2%" 
web, no n-rust hard- J7S 
wore . Adjust to 42" . 
(White be lts $2.00) 

ALCOHOL STOVE 
# 6.52 - All metol. 

75 Burners hove cops. C 
9" lt 31f:z '' w . )( 1112" h . 

SI GNALLING MIRROR 
#683 - Metal with 35 
cord. Size 4" x 5". ( 

CO LEMAN G. I. STOVE 
#632 - Sensot ionol! 
Me tol telescop!ng l 095 -
case . Burns gosolone 
8112" h. x ~1h" d io . 

TO BACCO PO UCH 
#651 - Rollup style . 35 
0 . 0 Poplin fobric. C 
Moistureproof lining 

CA.NTEEN CA SE 
#689- 0 .0 . Cl o th. 

60 Shoulder strap. Will ( 
hold qt. size canteen. 
CO LLAPSIBLE BUCKn 

#671 -Heavy water-
proof white canvos. 300 
Ror,e carrying hondle . 
12 ; , .. diameter. 

WRIST COMPASSES 
# 596 - Liquid type 150 Plost i c cose. Adjust · 
able strop. 

TARGET BAllOONS 
#68 1 - Red rubber 
torget balloons thot 75C 
blow up to 7 feet. 

Waltham Jewelled 
Compass# 507 

u POPULAR 
'¥1 SCIENCE 

2 50 o., .A. 
:us 

• 

~751 Double tex · 
lured fabric. Parka 
jacket. Bib s t yle 
pants with zipper 
fly, bu tt on flop . 
Small , med., lge. 

#51.-4-Piast ic case. Ha s scout 
knife, safety razo r , blades, 
plastic oil con, whistle, fire 
tab~. 

U.S . .N.Sheoth Knife 
.:ft703 - Porke r · 
ized no· glare 6'' 
blade. l eathe r 
washer handle . 
Genuine leather 
sheath. 250 

Cllpyngh'ed m tenal 



Classified Ads only 60c per word per insertion, payable in advance. Minimu m ad 

10 words. To be included in January issue copy should be in our office by 

November 29th. January issue on sale January 1st. 

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

1 ADVICE 
FREE if dissatisfied. Amazing Booklet, 

Psycholoa-:v for the Masses. Prevents dis
asters. P.O. Box 801, Ottawa, Canada. 
PERSONAL. educational. unemployment. 

vocational problems unsolved? Consult 
experienced, e thical counselor. Fee $1, re
turnable if dissatisfied. Personal Service, 
. 3070-A Hull Avenue, New York 67, N. Y. 
MIRACLE Personality Analyzer! Intro-

duces You to Yourself-Write. Enclose 
$1.00. Beeler's Personal P roblem Clinic, 
1~25B Grove. Berwyn, Illinois. . 
LEARN How to find Missing Person's and 

make money doing it. A great spare time 
HobbY. Send 25c for Information, and 
copy of Magazine offering hundreds of 
"Cash Rewards" for locating "Missing 
Persons." Address. The Searcher Maga
zine, J . J. Wilcox, Mgr . . G. P. 0 . Box 112, 
New York 1, N. Y. 
SCIENTIFIC work easier. Library Scrap

books $1.70 Free Folder. Abalton, 131 
West 42nd, New York. . 
BARGAINS, New Lists. thousands of 

scarce products wholesale, a post war 
sensation. 10c Home Systems, Box 12B, 
Oaklandon, Indiana. . . 
WHAT shall I Study? Which books will 

help assure a profltable trade or profes
sion? Expert assistance and a copy of 
"Books Current" Free. Center Book Club, 
243 Market, Newark 2, N. J. 
BEAUTIFUL Mirrors from ordinary glass. 

Complete Instruction folio. $1.00 Tes
Co., PS-1, P. 0. Box 189, Wilkes Barre, Pa. -
~NALYSIS of personal worries or business 

problems $1.00. If unable to analyze 
money refunded. Research Clinic, Box 302, 
Altadena, Calif. 
HEAL The sick. eUminate disease, fulfill 

every need through the spoken word. 
"Vitascience" tells how. Free details. 
Cedric S. Moore. 1313 South Union. Ko
komo. Indiana. 
DRUNKENNESS is a d isease which re-

sponds to treatment. In 68 years, 
Keeley's brief, pleasant treatment has 
brought new health, happiness. opportuni
ties to many. Endorsed by thousands of 
physicians. All correspondence confiden
tial. For free, descriptive booklet in plain 
wrapper, write (PT) Nelson, Keeley Insti
tute, Dwight, Illinois. 
2 ADVEUTISI:SG 

ADVERTISE ? rofitably: $20.00 reaches 
5,000,000 Sunday newspaper readers with 

24-word ad. Newspaper. magazine, ma!l1ng
list ratebook free. Chicago Advertising 
Agency, 20-PS West Jackson. Chicago 4. 
24 woRDs in 64 weeki'tes $4.96·.-·rnar

nen. 730 Hays, Jackson. Tenn. 
INCH display advertisement. mail order 

World, year $24. Wood's Popular Serv
ice-S, Atlantic City, N. J . 
"1000 USEFUL Words for Advertisers." 

Every advertising writer needs this book
let. Unique classification produces right 
word quickly. Lends tone, variety, em
pha.sis to copy, S tarts Ideas. 50c postpaid 
(no stamps). AAA Press, 260 W. Ash, Bur
bank, Cali!. 

ADVERTISE: 24 words. 40 Newspapers 
$3.50. Lis t Free. Advertising Bureau. 

4515-P Cottage Grove, Chicago 15. 

5 AGENTS WANTED 

SCHOOL Seniors ! ! ! Your postal will 
bring our wonder. Kwick-Sell Cardalog of 

popular Graduation Name Cards. Biggest 
profit$ ! ! ! Only firm giving free sou
venir chest and Card Case. Don't miss out! 
Hurry that postal ! ! ! Craftcards. Box 235 
(M}. Pittsburgh 30, Pennsylvania. 

GOOD Paying Business Silvering mirrors, 
plating autoparts. reflectors, bicycles, 

bathroom fixtures, etc., by late method. No 
tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Co .• Ave. G. De
catur, Illinois. 

· LICK After-war layoffs; Start own busl-
1 • ness: home, office. Booklet describing 

" Collect ion of 127 Tester Plans" free. Elite 
Co .. 220 Grand St. , New York. 
FREE Water and our concentrates makes 

flavors. lotions, snampoos. 72 products. 
labels. bottles furnished. Qualco. F-20030 
Russell. Detroit. 
FREE ! Latest Issue Opportunity Magazine. 

Salesman's Guide. Inspiring, construc
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
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. 
JUST OUt! History of World II. Huge 

volume. Popular price. Authentic text. 
Official Photographs. Big profits. Riverside 
Book Co .. Iowa Falls. Ia. 
START Your Own Business on our capital. 

Always vour own boss. Hundreds average 
$6.000 to S25.009 annual sales year after 
year. We supply stocks. equipment on 
credit. 200 home necessities. Selling expe
:·lence unnecsesar:v to s tart. Wonderful op
portunity to own pleasant. profitable 
business backed by world wide Industry 
Write Rawleigh Co .. Dept. L-U-PSC. Free.: 
port. Ill. 
BIG bargains for big profits. Over 100 sen-

sational values. Men's used suits $2.00. 
pants J5c. topcoats $1.25. overcoats $2.00. 
shoes 20c. Experience unnecessarY. Free 
wholesale catalog. Superior. 1250-FA Jef-
!erson. Chicago 7. · · 
1oo•:;. PROFIT on famous popular -P-in_e_s 

Birthday. Christmas, and all-occasion 
G reeting Cards. Wonderful 12 to 24 Card 
boxed assortments sell on sight for Sl 00 
Write today for information and Extra 
Bonus Dist ributor 's Plan, S. Pines, Box 32, 
F lushing. N. Y. 

SCHOOL Seniors-sen classmates Ameri-
ca's most beautiful. distinctive Gradua

tion Name Cards. 40% commission. Largest 
selection. Lowest prices. Free cards and 
sample kit. Prlntcraft, 1425 E. Elm St .. 
Scranton 5. Pa. . 

"OUR Flag"-famous picture. Four colors. 
500.000 sold. Sample print Free. Our 

Flag Salel!l> Corp., DePt. C-1065 Excelsior 
Sprmgs. Mo. 

GROW bean sprouts for market in dark 
room winter and summer. Quick returns. 

Literature free. Mrs. Nickell, Rt. 1, Box 
456. Bend. Oregon::._. _________ _ 
AGENT&--Bla- Line Including Food Prod-

ucts. Fast selling premium and bargain 
deals. Low Prices. Send card for big out
fit offer with gift. HO-RO-CO, 2794 Dodier, 
St. Louis 7, Mo . 
GOOD-B:v Corns. Callouses and Warts. 

Mlntons Improved corn salve removes 
them. Stops pain and soreness over night. 
Money refunded If unsatisfactory. Price 
35c. trial size 10c. Exclusive territory for 
appointed distributors. Minton, Box 71, 
Brighton Station. Rochester 10, N. Y. 
GOLD Iac~uered Window Sign Letters. 

Large Sizes Penny Each. New Foils. Ab
solutely Beautiful. Free Samples. Atlas. 544 
W. 79th. Chicago 20. 
AGENTS-300~ profit selllna- genuine gold 

window letters; stores and office.s. Free 
samples. Metallic Letter Co .. 437 N. Clark. 
Chicago. 
SELL Superb Line Personal Printed Sta-

tionery. High quality Items. year 'round 
sales. Attractive sample book. supplies free. 
Wntewell S tat ionery. Dept. 112, 108 Massa
chusetts Ave .. Boston • 
OR~NGEs-:-most deli-cious. bu-;stlng full 

w1th Health giving Juice and Vitamins 
from our famous Indian River Groves di
rect to consumers. Employers are Now 
Placing Christmas orders for Employees 
and customers. Salesmen earn over $100.00 
commission weekly. Sunset Valley Oak 
!!Ill 12. Fla. . · 
EXCELLENT Sideline for Printinlt and ad-

\·ertising salesmen. Decalcomania name 
plates in small quantities. Great demand. 
Also make money applying Initials on au
tomobiles. Free samples. Ralco. XL-Rox
bury, Boston 19. Mass. 
QUICK Profits with individualized belts. 

buckles. cap bada-es. tie holders. Wli
forms. Choice of thousand emblems. Sure 
repeat orders. Easy-Sellina- outfit offer. 
Write Hook-Fast Company, DePt. 14, 
Roanoke, Va. 
SELL G.r!...e_e:...;t7tn'--g:--:C:::-a- r-d=-s-, --=o:::-l:-s-p7la-y--=s'"'t-gn-s __,.P..,..ic--

t ures, Books, Novelties. Big Profits ' Bul
letin Free. Elfco, 432 North Wells: Chi-
-=c::::ag~o=-::=1:.:::0.:..._. =------ - -- -_ . 
BIG Profi ts stamping Key Pr-o7te_c_,t_o_r-s ""s_o_c_ia-..,.l 

Security plates. Key Check Stamping 
Outfits. Sample key checks with name and 
address 25c. General Products. 11 No. 
Pearl (PS). Albany, N. Y. 

--·- , _ .. , ----:-----
AGENTS Wanted for our coin operated 

amusement machines in every town and 
community. Sell to clubs and homes or 
start a route. Webb Distributing Co., 
Dept. 59. 6 S. Kedzi~_Av~ _Chicago 12, Ill. 
BIG commissions-selling to stores cellu-

loid Pricing Tickets, Metal shelf mould
Ing-to restaurants. menu covers signs 
Pricing Press, 124 White St .. Dept.' c. New 
York 13. N. Y. 
SELLING to housewives? Double :vour 

sales with Inexpensive premiums. Postal 
brings interestina- detalls. C. Klnford. 
Wa:vne. Pa. 
$1.44 PROFIT on $2.00 sale to dealers. Kll

sem Baits. Painesville. Ohio. 
0 EC. 45 1946 
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PAINT plaster plaques for Christmas! Sell 
locally. Beautiful. clear detail. Strong, 

hard castings. Fascinating fun! Paying 
profits! Popular prices I Molding rubber . 
Artists' brushes. paints. inst ruct ion books 
available. List free. P ioneer, 394-BZ. Aus
tin, Minnesota . 
$1.00 BOX Christmas cards 60c. Thrift

master, Box 61-S, Times Square. New 
York 18. 
$1.00 STARTS you in business. Sell De-

Luxe ties, 100% wool Interlining. Costs 
you only $7.00 per doz.en, you make $5.00 
doz.en. Send $1.00 for special introductory 
offer two DeLuxe ties. Catalog complete 
line Free. Philip 's Neckwear. 20 West 22nd 
St., Dept. P-6, New York 10. 

$3 FIRE Extinguisher sells wholesale or 
direct. "Fire-Killer". 101 Franklin, 

SYracuse. New York. 
2 PROFITABLE Sellers ... Silver Plating 

L iquid ( NuSil ver . . . ReP I a teO . . . 
trademarks) . Simply apply with a cloth 
and polish-up . . . or Immerse article in 
Liquid 1 minute and polish -up. This is a 
method of chemically-a pplying silverplat 
ing in 1 minute to certain affinltlve metal 
surfaces, like Sterling and silverplated 
ware, nickel-silver. german-silver. brass . 
copper, bronze , z.inc, and some other metal 
compositions. Deposits genuine pure silver 
1000 Fine. Gives a dura ble and lasting fin
ish. Formula perfected In 1926-27 and sold 
successfully now for over 19 years. Has 
over a thousand uses. A very profitable 
seller at about 4 for 1 ... Lect rik-Silver 
Kleaner Atomic Metal Electrode Plates, !or 
de-tarnishing silverware (and other met
als, too) q uick. As many as 100 pieces of 
t ableware can be de- tarnished in 1 minute. 
This is the original metal de-tarnishing 
Plate invented in 1907, and now sold suc
cessfully tor over 39 years. This is a dem
onstrating money-maker with a margin of 
5 for 1 ... Both of these Items are thrill
ing demonstrators. To · am• one who will 
get out and cover territory and demon
st rate and sell, real money can be made. 
Exclusive territory demonstrating sales
distributors are wan ted in all territory not 
being worked now. Wholesa le and reta il. 
Men and Women. Work yourself and ap
point agents and dea lers throughout t erri
tory. This work is permanent if you w!ll 
do the job. Complete details free by letter 
mail. NuProcess Products Laboratories. 
Dept. 261, Aurora, Illinois. 
NEW Cleaner 95 % Profit Fast Seller. Alli

ance Chemical, 415 Laramie, Alliance, 
Nebraska. 
WONDER Silver Plating Liquid. Applied 

with cloth or by diPPing. Plates without 
tanks or electricity. New, improved. con
centrated, double-strength formula; silver
plates larger surface with heavier coatin~r. 
Good carded Item !or stores. Wonderful 
Demonstration. Big Profits. Free Details. 
Wonder Products. 1265A Broadway, New 
York 1, N. Y. 
SEI·I· appllancest New Automatic elect r ic 

ready, Sample, $6.50. McSwain Appli
ance, Fort Smith. Arkansas. 
MYSTERY Drinking Bird. Drinks con

stantly, Super a ttract ion. $3.00 prepaid. 
Box lD, Blue Earth. Minnesota . 
SEI.L Personaliz.ed soap, Name on every 

cake. Ideal for gifts. Get sample offer. 
Dunbar Soap, New Brunswick . N. J . 
PLASTONE-Amazing new polishes for 

fioors. furniture . autos. Beautifully 
packaged. Low priced. Whirlwind seller to 
stores. gas stations. homes

1 
fast repeater. 

Big profits. Unc.onditlonat money back 
guarantee. Write for free samples offer 
now ! Plastone Companyi 2207-B West Chi
cago Ave .. Chicago 22. II . 
JOKERS Novelties. Wholesale. Hundred 

Pieces, Dollar. Wholesaler Pauly, 2295 
Concourse. New York 53, N. Y. 
200 MONEY Ma king Deals. Plans. Rare 

formulas. Schemes. Folio Free. Formico 
Co. Box 572. Dayton, Ohio. 
IMMEDIATE Profits! Take orders for new 

amazingly beautiful 11fe-t1me laminated 
P lastic Reproductions of any pictures, 
snapshot or negative. Build a profitable 
full or part-t ime business without Invest
ment. Write for detalla today. Gotham 
Products Co.

1 
Box 5427. Kingsessing Sta

tion. Philade phla 43, Pa. 
STRANGE "Dry" Window Cleaner. Sells 

like wild. Replaces messy rags, liquids. 
Simply glide over glass. Samples sent on 
trial. Kristee. 129 Akron. Ohio. 

46 POPULAR 
SCIENCE 

WONDER cleaner. new bubble bath. Glas-
klean-three profits. Fast sellers, homes 

and stores. Circulars free. Courier. 3829-H 
Delmore, Cleveland Heights 21. Ohio. 
SOMETHING new sensational P in Up 

Girls. Business card samples. Prices 25 
cents. select, L ittle Falls, N. J . 
WOULD YOU pay 3%-flrst $350 made? 

Color-illustrated book "505 Odd Success
f ul Enterprises" !reel Proven! Work at 
home, office. Expect something odd ! Pa
cific, 22071,2 Cloverfield, Santa Monica, 
Cal. 
EARN $2 an hour soliciting subscriptions. 

P. 0. Box 371, New Orleans 9. La. 
PHOT O Enlargements. Picture Men , Dis-

t ributors and crew Managers-Beautiful 
enla.rgements done for you direct at Special 
Rates. or on CommiSsion Basis. R ich Photo, 
215 W. 98th, New York City. 
100% PROFIT-$20.00 worth polishes, etc. 

$10.00. Renschler 's, Carrollton (1). Ken
tucky. 
AGENT8-big money for men, women, 

boys , girls-selling gorgeous night
glowing orchids, gardenias: perfect imita
tion real fiowers: last for years: all the 
rage for wear on hair or clothes. Write !or 
wholesale prices. Marney's, Dept. S -2, P .O. 
Box 581, Ogden, Utah. 
SALES representative to call on radio, 

music, appliance dealers, servicemen 
with nationally advertised line of test 
equipment. Generous Commission. Metro
poUtan Elect ronics, 6 Murray St. , N. Y. C. 
LARGE earnings! Your own business, sup-

plying household food & drug necessities 
to consumers! Free details, Hollenbush 
Products, Dept, PS, Pottsville, Penna. 
SELL by Mail! Books and Novelties! 35 

different items! Large P rofits ! Catalog 
Free! Elfco. 432 N. Wells, Chicago, 10. 
HOUSE Numbers that glow 1n the dark. 

Luminous pictures. etc. La rge mfr. wants 
faetory representative. Wonderful new 
product. Fast seller. Free samples. Madi
son Mills. 303 4th Ave .. N. Y. C. 
QUICK Profits with individualized belts. 

buckles, cap badges, tie holders. uni
forms. Choice of thousand emblems. sure 
repeat orders. Easy-SelUng outfit otrer. 
Write Hook-Fast Company, Dept. 14, 
Roanoke, Va. 
OUR Monthly Exclusive New Products Bul-

letin Service brings you listings of 100 
Newest Items and where to get them. Lat
est release $1.00. Wm. E. Neubauer Publ., 
4815 "A" Street NE., Philadelphia 20, Pa. 

6 AIR CONDITIONING 
& BEATING 

FLOOR Furnace 3 to 5 rooms. Eaaily in
stalled. Get your order to us. Peerlesa 

Sales, Lincoln 6, Nebraaka. 

7 ~IE.RICAN POLICE 
nu nTSu 

DEADLY Judo-Fiercest fighting techniQue. 
Trick knockouts. (200 photographs

plus illustrations.) Expert instructions
Three volumes. Complete $2.25. Variety 
House, Box 46-AL, Wall Station, N.Y.C. 5. 

8 ANTIQUES, RELICS, INDIAN 
GOODS 

SWORDS, rapiers, dag~rs, pistols. armor; 
illustrated catalog. 50c. Robert Abels. 

860~l! Lexington Ave .. N. Y. 
4 FINE perfect Ancient Arrowheads $1.00. 

4 perfect tinY bird arrowheads $1.00. 
List Free. Lear's. Box 569, Galveston. 
Texas. 
ANTIQUE Firearms, Swords, Daggers. 

Powderhorns. Flasks, Catalogue 10c. 
NasY. 8 South 18th St. ; Phlladelphia 3, Pa. 
350 ANTIQUE Firearms ;-3,000 Bargains: 

Indian Relics, Flintlocks, Minerals, 
Coins, Swords, Cartridges, Fossils, RUles, 
Carbines. Catalog-Photographs 25c. Helke, 
Wenona, Ill. 
10 AUTHORS SERVICE 
I WANT New Writers to cash hundreds of 

checks for $1 to $100, offered each month. 
The easiest way to write for pay. No pre
vious experience necessary. Send !or Free 
deta1ls. No obligation. Saunders M. Cum
mings, 467-S Independence Bldg. , Colorado 
Springs. Colo. 

12 AUTOMOBD.ES 
SEE our ad under mot.orcycles for midget 

car bargains. Midget Motors Dirertory, 
Athens, Ohio. 

RACING Car performance for all cars. In-
crease power. speed. Special "CUstom 

built" equipment. Free literature. Write 
Lee Motorcraft. 1412-B Great Northern 
Bldg., Chicago 4, Illinois. 
INDIANAPOLIS Model Race car polished 

cast a luminum, free running wheels, 
looks like models selling for $12.00. A beau
tiful Chr istmas Gift, send $2.98 Postpaid, 
Dealers inquiries invited. S. & P. Mer
chandise, 12199 Flanders, Detroit 5, Mich. 
AUTOMOBILE Racing Book. Fifth Edltlon 

- Revised. Tells how to build dirt tracks 
bodies, frames, engines. Records. s uper
chargers. rules, formula, plans, stock con
versions, roadster racing. fast Fords. $1.00 
postpaid; $1.15 C.O.D. Ray Kuns Depart
ment 274. Madisonville. Cincinnati, Ohio. 
NEW Racing Books. Dick Seaman. Racing 

Motorist, $3.50. Road Racing, $3.50. 
Wheels that speed, $3.50. Wheelsp1n, $3.50. 
Midget Automobile 1946 Racing Year Book, 
51.10. All Postpaid. Clymer, Dept. B-122, 
2125 W. Pico, Los Angeles 6, Calif. 
CUSTOMIZE your automobile. Illustratea 

new restyling ideas. instructions. specific 
model changes by simple methods, $1. 
Speed-wheel. Box 723-C, Arcadia, Cali
fornia. 

DUALTONE TWIN mumer sets for Fords 
and Mercurys. Inst ructions included 

S20. Replacement mufHers. all automobiles. 
Prices quoted on request . Design ed to elim
inate back pressure. giving increased gas 
mileage and horsepower. Has deep mellow 
tones. Three i.nch chrome tailpipe extension 
$3.00. Dualtone Mumers. 2636C India 
Stree t. San Diego (1). Calif. 
BUILD speedy Midget track racer from 

castoff parts ! Plans. specifications con
struction Information. $1.00. Motor' Sup
ply, Box 1682-CS, Toledo, Ohio. 
"FASTEST On Earth " History book 

every World's Straightaway Speed Rec
ord. 200 pages, 70 illustrations world 
famous drivers, cars. $2.00 postpaid. 
Clymer, Dept. B-124, 2125 W. Pico, Loa 
Angeles 6, Cal1f. 
STREAMLINE Your Automobile! Holly-

woodlzed, Custom, Newer, by inexpensive 
easy beaut ifying methods. Illustrations, 
instructions, model changes, refinishing. 
Restyling Manual $1. Almquist Engineer
ing (H)447-64th St. , Brooklyn 20. 
POWER & Speed Handbook-New, ditrer-

entl Shows simplified " Speed Tuning", 
power-mlle.age boosting l Instruct ions on 
building speed equipment, economizers, 
superchargers, mumers, fast conversions. 
engines, fuel formulas, etc. Also speed 
boat, motorcycle, racing information. Po~t
paid $2. Commander Almquist, 447 64th 
St., Brooklyn 20. 

PHOTOGRAPHS, world's finest automo
biles. Llat 10c. Box 1028, Minneapolis, 

Minnesota. 
CLYMER-Tone finest California style Dual 

Muftlers, V-8 Ford, Mercury. Increases 
power, reduces back pressure. $20.00 com
plete with pipes. Easy Installa tion . Specify 
model car. Clymer. Dept. B-127, 2125 W. 
Pico, Los Angeles 6, Calif. 
HENRY Ford, His Life - H is Work, 

book. 384 pages. 50 photographs, Com
plete, det ailed history book of Ford Motor 
company and founder genius Henry Ford. 
Revised to date. $3.00; De Luxe Cloth
bound, $4.00, postpaid. Clymer, Dept. 
B-125, 2125 W. Pico, Los Angeles 6, Calif. 
FREE catalog describes racing, historical, 

automobile, motorcycle books. 25 titles. 
Write Clymer, Dept. B-123, 2125 W. Plco, 
Los Angeles 6, Calif. 
1947 SUPERIGNITIONITER $5.50 atomic 

starting, pep, mileage. E G Mfg., 355B 
East 149, N. Y~-..::.5;:5.:...,. - -,-.-=:------
CHRISTMAS Gift Books: Power & Speed 

$2.50 Motor Racing With Mercedes-
Benz $2.00 Motor History of America 
$3.00 Speed, How to Obtain It $1.50 

Ab Jenkins' Racing Book $1.50 
Fastest on Earth racing Book $2.00 
Clymer's Motor Scrapbooks (old cars) 
Editions 1, 2 & 3 each ditferent $1.50 each 

Steam Automobile Book $2.00 Mo-
torcycling Manual $2.00 Motorcycles, 
How to Manage Them $1.50 Full 
Throttle $3.50 Indianapolis Race His
tory Book 1909-1946 $3.50 1946 In
dianapolis Racing Book $1.00; postpaid. 
Motorbook catalog Free. See our ad Motor
cycles classification. Clymer, Dept. B-121, 
2125 W. Pico, Loa Angeles 6, Calif. 
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INDIANAPOLIS 1946 Race H istory, in-
cluding 80 lllustratlons. charts. drawings. 

World fam ous car. driver data. H \ghllghts 
George Robson c areer; $1.00. Complete 
I ndianapolis Race History every speedway 
race since 1909 Including 1946. 1100 lllus
tratlons. 352 pages. $3.50 postpaid. Clymer. 
Dept, B-120, 2125 W. Plco. Los Angeles 6, 
Calif. 
BUILD AuxUiary Driving Lights that turn 

with wheels. Construction plans, $1. 
Harry Epstein, 124 K ingsley St., Leonia. 

N . J~.~~~--~~--------~----
MIDGET Automobile Racing Book. 45 

photos. complete history 1946 Calltornla 
Racing, Sl.10 postpaid. Clymer. Dept. 
B-126, 2125 W. Plco. Los Angeles 6, Calif. 

13 At:To SL'PPLIES 
& EQt:ll')lENT 

"HYDRO-Charger" Water Injector-In-
creases power, mileage, octane! Elimi

nates knock, carbon! Simple, Inexpensive 
to build. Plans $1.98. Free Speed Equip
ment Plans folio! Almquist Engineering 
(H) 447 64th St .• Bro_<?~·..:=-=2:::.;0·7----
HAVING Car Trouble? New. Used. guaran-

teed auto, truck parts save moneY. 
Transmission specialist. Describe needs: 
Immediate reply. VIctory, 2930~4 No. West
ern. Chicago 18. 
AUTO parts for all autos and trucks. 

Trans. motors. differentials. fenders. car
buretors. Also Body Parts. Security Auto 
and Truck Parts. 1941 BP Eddy, Chicago 13. 
GRILLES for most au cars. Meyers Auto 

Parts. 820 Dryades. New Orleans. La. 
1000 MOTORISTS Needed to make gas 

saving test. Up to JO'c savings. For trial 
test offer write Vacu-matlc Carburetor 
Co .. 7617-1299 W. State Street, Wauwa- ' 
tosa. Wls. 
MONOGRAMMED automoblle seat covers 

personalized with your initials in gold. 
Fit your car perfectlY. Finest pre-war 
quality leatherette In 18 beautlful combi
nations with fibre, sal! cloth or mercer
Ized cotton. Priced low. Mono Auto Seat 
Cover Co. of Hollywood1~ 608 South Hlll 
Street, Los Angeles, Caluornia. 
MOF'F'LER manual. Convert easily to HollY-

wood. Laguna. Westwood. duals. etc. In
cludes construction details. regulations dia
grams. Postpaid $1. Mellotone. Box 723C, 
Arcadia, Calif. 
CARBURETOR repair kits containing all 

the essential parts for completely re
building a specific carburetor. Over 400 kits 
available. Carburetor Service, 600-B La
Prairie. Ferndale 20. Mich. 
NEW Auto Parts. Write Needs. Eddy, 1516 

169th, Hammond, Ind. 
CARB-D-LETOR Nationally Known Auto-

matic Motor InJector. Easler Cold 
weather starting, faster pickup, better car 
performance, $5.50 Complete. Simple In
stallation. Postage Paid Anywhere United 
States. Special offer. order 4. Pay For 
Only 3. Install Friends cars. Profit. Send 
Money Order or C.O.D.. include Car 
Model. Year. Neerco. 307 Laurel, Los An
_ge_le_s 3_6. _Ca!Uornla:.... ---,---,----
PATENTED gasoline-saving Vacuum Su-

percharger using gasoline motors waste, 
same principle now bein2 used standard 
equipment h igh priced motors only, price 
$7.90 self- addressed stamped envelope for 
pamphlet. McDowell Company, 2000 NE. 
Union . Portland, Ore. 
RENEW Wornout Battery, complete guar

anteed chemical and Instruction $1.50. 
Pioneers. 2012 Clement. Alameda, Calif. 
GARAGES use our Puller for all Generator 

Pulleys. Bearings, $35.00. Satisfaction 
G uaranteed. Winfield Associates. 13 Over
brook Terrace Natick. Mass. 
" STOP 0 IL P ump in-~g:..:....::W:::-;:;1 t:;:h:.:..o_u.,...t -:0::-v-e-r ,--ha u..,l""t""" 

New. safe. effective method. Easy In
structions $2. Almquist Engineering, (H) 
447 64th St .. Brooklyn 20. 

1-l A UTO TRAILERS 
BUILD your own Trailer! Save Money ! 

Have every fea ture you want! Plans for 
H ouse. Sport. Camp and Utili ty trailers. 
catalog describlnlf 9 models 10c. (15c In 
Canada and overseas) . Jim Dandy, Box 
125-B. Wausau. Wisconsin. 
15 AVIATION 
JET Propulsion-Easy ways to make ex

perimental Jet Engine Shells-25c coin. 
Circulars free. Rush order. Maupin, Tlpp 
City 7, Ohio. 

AIRPLANEs-Used-Best buys In the 
country. Ready to fiY. D irectory 20c. 

Aero Trades. Adams. Massachusetts. - - . 
PROPELLERS - Exclusl\·e manufacturers 

Alrl!.ner 3 blade. all metal. fine qualit y, 
needs no tipping, Also wooden 2 blades, 
fit any motor. Alrcool motor diagram 50c. 
Standard Aerocra!t, Ft. Wor th, Texas. 
VETERANS: Flight training under the G . I . 

Bill. Private, Commercial and Flight I n 
s tructor Ratings. Write for Information. 
Gottschalk School of Aeronautics. Adrian 
Mich igan. ' ,. __ _ 
CUBS. Wacos. Taylorcrafts, Aeroncas B ig 

catalog 25c. lists these and thousands of 
other sensational airplane bargains. Some 
are " easy to repair" crackups, National, 
Box 1682-CS, Toledo, Ohio. ·-----
AIRMINDED surplus rate of Climb Indi-

cators graduated o to 4000 ft. These In
struments are brand new. Ne\·er used. 
They are, self contained, sensttl\·e. have 
luminous dial and unbreakable face. Un
believable price. $10.95 prepaid. Satisfac
tion or your money refunded. Herron 
Sales Service. 2607 Oak Park A\'e .. Cle\·e
land 9, Ohio. 
GIANT Four foot maneuverable target 

kites. Rayon covered. Army surplus. 
S2.50. Head phones. Sl.OO, used. Throat 
mikes. $1.00 used. No c. 0. D. Aero In
strument Company, Municipal Airport, 
Houston, Texas. 

D BATTERIES, 
GE~'ERATOitS, ETC. 

MIDGET Magnetic Motor: Flashlight cell 
operates. Parts plus instructions JOe. 

Eltro. 171D, Deer Park, N. Y. 

18 BLl'EPRI~TS AXD PLAXS 
"BLUEPRINT Reading Made Easy"-ready 

reference i>ook fo r reading any t}'Pe blue
print. 596 pages. 463 pictures. Formerly 
S8.95, now only $1.98. Popular Science. 
Dept. 126- C, 353 4th Ave., New York 10. N.Y. 
FREE. Descriptive circular on toy plans. 

Production Engineering, 403 City Hall 
Bldg. . Rockford, Illinois. 

19 BOATS, Ot:TBOAUD 
1\lOTORS, ETC. 

FULL size, cut to shape boat patterns. 
blueprints. n!!-38 feet. Illustrated 

" Build a Boat" catalog, 10c (coin). "How 
to Build Boats" book. $1.00. Cleveland 
Boat Blueprint Co .. Dept. A-77. Cleveland, 
Ohio. 
MARINE Power-Easily convert any Ford 

and Jeep motor (domestic and foreign) 
with Osco parts and kits. Complete cata
logue 25c (coin). Osco Motors Corp .. 2020 
East Orleans St.. Dept, P. Phlladelohla 
34, Pa. 
SAILS for Skates, Ice Boats, Canoes, 

Yachts. Canvas for recovering boats. 
trailers. autos. Wing dope, cement. Nylon 
rope, sailcloth. Alan-Clarke. 96 Chambers. 
N.Y.C. 
FORD Marine Conversions. Catalog 10c. 

Lehman Manufacturing Co.. Dept, A, 
Newark 2. N. J . 
INBOARD marine motors. conversions. 

supplies. Catalog on request. Stokes Ma
rine Supply. Coldwater. Michigan. 
MOULDED Plywood Hulls For Home
crafts~e~ ~e. Page._2:::8~4:.:·------

PLYWOOD Boat Kits ! Complete materials 
for building " Deltacra!t." " J unior Din

ghy." " Tadpole Skiff. " Mahogany marine 
plywood and oak construction! Send lOc 
today for Illustrated folder featuring these 
Boat Kits and other marine materials and 
supplies. Carmen-Bronson. Marine De
partment. Mount Vernon. N. Y. 
COMPLETE plans specifications easily 

home built row boat by designer. $1.00 
cash. K. R. Maloon, 82 Webster St.: La
coma. N.H. 
KAYAK Blueprints. Deluxe Models-cata

logue 10c. Viking Kanoes. Merrick. N. Y. 

20 RODY-BUILUING COURSES 
BAR-BELLS. Dumbbells. Exercise eQUIP

ment. Courses. Special offers! Free book
let. Good Barbell Co .. Reading, Pa. 
HANDBALANCING quickly learned. Mall 

card for details. Power, 923 W. VIne, 
Kalamazoo. M ic-:.:h:.:.:l:.!:!g~a:.:.:ne:... - -------
BARBELLS! Catalog! B ur Barbell Co .. 

319 Orient Way, Lyndhurst. N. J. 

22 BOOKS , 
PERIODICALS. ETC. 

EDUCATIONAL Books sold cheaply or 
ren ted for small fee. Books bought. 

Money back guarantee. 4.000 Bargains. 
Catalog Free. ( t;ourses Bought). Lee Moun. 
tam. Pisgah. Ala bama. 
WHAT Evety Mason wants We have Ma-

sonic books for Blue Lodge, Chapter. 
Commandery Scottish Ri te and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals for 
Masons. Odd Fellows. Knights of Colum
bus. etc. Eza A. Cook, Publisher. Inc .. 
P.O. Box 796-RMY. Chicago 90. Ill. - ·· ~=---
MAGAZINES ! back datedl- foreign, do-

mestic. arts. Books. booklets. subscrip
tions. pin-ups, etc. Catalog 10c. I re fund
ed l. Cicerone's, 863 First Ave .. New York 
17. New York~·--"'""-
BIG Profits Taking S-u-bs-c-riptions For All 

magazines. A~~:ents' Confidential Catalog 
!l:;ting over 2500 periodicals and complete 
starting supplies Free. P ines Subscription 
!-$.e}_l.CY. Fl~shing, ~· .'J;_ ·- _ ----
"30.000 JOB And Business Opportunities In 

Alaska .. -Based on two years· Alaskan 
experience. this 15.000-word copyrighted 
report gives latest facts on Fur Farming, 
Mining. Agriculture. Lumbering, Transpor
ta t ion. Commercial Fishing. Construction. 
Business Opportunities. Special section on 
climate. homesteading. mineral resources. 
rights. etc. Private firms and Government 
proJects listed-tells How. W hen . Where to 
apply. Sl. ReLUrn for refund in 7 days 1f 
not satisfied. Pacific Industrial Research 
Bureau. Dept. 2C. 907 Terminal Sales B ldg .• 
Porlland 5. g regon. . -· _ .... -
GOOD "Used" self-instruction educational 

books on all sut!Jects bought . sold. rent
ed. exchanged. Satisfacdon guaranteed. 
Complete information and 100-Palle lllus
trated bargain catalog Free ! Write-Nelson 
Co . . Chicago 5. 
''100.000 POST-WAR Jobs Abroad." South 

America, China. India. Burma. Japan, 
R ussia. Malaya. How, When and Where to 
Apply. U. S. participation In world recon
s t ruction and trade demands thousands o! 
American-trained mechanics. salesmen, 
technicians. engineers. foremen. laborers 
and business representatives-every trade 
needed. Our 15.000-word copyrighted report 
-compiled from business. professional and 
government sources-lists over 200 big U. s. 
firms with foreign Interests. Rives Job In
formation. salary brackets. contract tips, 
application letters. passport Information. 
climatic conditions. etc.-everything need
ed for your immediate app!lcation. Sl .OO. 
Return for refund in 7 days If not satisfied. 
Pacific Indust rial R esearch Bureau. 907-D 
Terminal Sales Bldg .. Portland 5. O regon. 

. ·- -----
BOOKFINDERS! (Scarce. out-of-print un

us ual books) Quickly supplied. Send 
wants. Clifton. Box 1377-PS. Beverlv H ills. 
caur. 
YOU too can read handwriting! Ten les-

sons. beautifully illustrated. $1.00. 
Astonish your friends. make money. Satis
faction guaranteed. $1.00 analysis or your 
handwriting free. S t. John, Noel. Missouri. . - --- ··- - -
FREE Copy! " The Western Socialist". 27 

Dock Square. Boston 8. Mass. 
"RADIO For The Millions"-practlcal 

book. Complete instructions for building 
78 radios. phonographs. other sets. 192 
pages. 648 olctures. DeLuxe edition. $1.98. 
Popular Science. Dept. 126-C, 353 4th Ave -
nue . New York 10. ~.:. ~~-- . -·---· __ _ 
"FIX It Yourself"-home repair book. How 

to fix appliances. furniture. plumbing, 
etc. 256 pages . 163 pictures. $1.49 . Popular 
Science. Dept. 1:16-C. 353 4th Avenue, New 
York 10 ,_!! ,_ Y ._ .. --=----=---: __ _ 
BOOKS. Sa\·e Money. Lastes Best Sellers. 

Details <stamp l. Box 3253, Terminal 
Annex. Los_ ~ngele!!24::,:·::-----=--=---,~ 
I'LL Bet You Can't' Easy, sure-fire Chal-

lenge t ricks with pocket objects. No skill. 
120 illustrations. At bookstores. or $1.00 
postpaid, Lewis Kohrs Company. 2208-S 
Stuart Street. Berkeley,:;. Callfor=n.:.:la::.:·:---:
LOST Western Mines. 22 real tales. Land-

marks. Hints. Vast treasure waiting. 
Sl.OO P.P. Lost Mines Press. 1047 Irolo 
St .. Los Angel~s 6. C~lfor_ni~D_ep_t._ 4-A. 
MAGAZINE Export Sales Co.. 2084 First 

Ave.. New York 29. N. Y. Over-Issue 
popular American Magazines and Pocket
Size Books. Comic. Screens. Fashions P ic
torials. Romances. Pulps and many others. 
Export OnlY. 

DEC. 4J 
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MAGAZINES - Business-Vocational-Pro-
fessional. Profit by being informed on 

developments. opportunities. etc.. in your 
line. Current single copies-choice of over 
800 publications-all fields. Free price- list. 
Directory 3342 publications with addresses 
and subscription rates. $1.00. Commercial 
Engraving Publishing Company, 34S North 
Ritter. Indianapolis 1. Indiana. 

INSTRUCTIVE Books. trade journals. 
Catalo~r lOc (refunded). Egan Book

house, Box 84, Vanderveer Station, Brook
lyn 10. New York. 
ADULT Books 25c Five-$1.00! Free Book

alo~rues! Hirsch , Spring Valley 3. N.Y. 
BOOKS. Portraits. Lithographs. Photo

graphs. Details 10c. Barringer, 1242 
Lilac Place, Los Angeles 26, Calif. 

FREE bargain catalogue for adult book 
buyers. Kissin. Box 134 , Madison Sq. 

Sta .. New York CitY. 
----~~--~----~---

A GUIDE To Good Reading. is the best 
book selection and buying catalog pub

lished. Contains 6.000 titles for all ages. 
described and classl!led. Our free book 
offer is explained in detail on page 3. Send 
for your copy today! Absolutely free! Fol
lett Book Co .. Dept. 643. 1255 So. Wabash . 
Chicago 5. lll . 

BOOKLOVERS! Our Members Save on 
every book in print. Plan new and dif

ferent. Write for Interesting particulars 
and Free Copy of "Books Current". Center 
Book Club. 243 Market. Newark 2. N. J. 
WHOLESALE Catalog. Directory. lOc. 

Scarce Merchandise. Latshaw Sales. 
Sunnyside-C. Indianapolis . Ind. 
AMAZING new book gives instant solu

tions to 100.000 pract ical problems. De
. tails free. Columbia Graphs. Columbia 2. 

Connecticut 

NATIONAL Geographic Magazine. 1888-
1946. Any issue. Periodical Service. Box 

327-S . Swarthmore. Penna. 
WHOLESALE Catalog. Directory 10c. 

Thousands of articles. Stafford Sales. 
961 1,2 N. J efferson. Indianapolis 1. Indiana. 
BOOKS (out-of-print. new. used). quickly 

supplied, many 35c bargains. Catalog 
Mid; West Book Service. 18870 Marx Ave., 
Detroit 3. Michigan. 
ADULT Books. Catalog and Sample, lOc. 

Oudeman. Box 1840. Cleveland 6. Ohio. 
ADULT Book. Reveal!nst sex truths. 

"Illustrated." 50c. Kogan. 1032-SF. New 
York 8. 
TECHNICAL, Religious and Information 

Books. New and Used. Free Information. 
Edwards. 324 N. 18th St., Quincy, Ill. 
"CARTOONING-Drawing Manual" Fun, 

Profit $1. Shusner. 6749 Clyde St. , For
est Hills, New York. 
WICKSTEAD'S book on Stud Poker. Au-

thoritative history. philosophy, mathe
matics of game. Teaches expert play. 
Postpaid $1.50. AAA Press, 260 W. Ash, 
Burbank, Calif. 
"I LOVE Ruthbella !" (Famous Sansicchi 

Diary) . . . hardened girl meets impla
cable lover-irresistible force against im
movable object-result: TNT-love at its ex
citlngest! Original 1939 deluxe private col
lector's edition still only $5.00 postpaid! 
Confidential listing "Lonely Hour Books" 
included. Send $5 today and make this 
picturesque. surpassingly beautiful, in
tensely revealing book your heart's prized 
treasure! Supply limited! Poets Art Press. 
publlsher-di.stributor, 309-3, Palisades 
Park 12. N. J . 
RUTHBELLA (Sansicchi Love Diary)-
handy Reprint Edition (abridged) now 

avaUable. price $2.00 postpaid. Poets Art 
Press, 309-3, Palisades Park 12, N. J. 
BOOKS 1 (Out-of -print, scarce); quickly 

supplied. Send ":ants. Spotlight, 141 
Broadway, New York. 

--~~-----------YOUR Love Letters made irresistible. Com-
plete instructions plus world's 20 most 

passionate letters. Xmas special, $1.00. 
Foreman, 245 E. 72, New York City. 
EUROPi:AN Campaign war photos. Abso

lutely authentic and unpublished. 8 for 
$1.00. Lawrence, 932, 175th Street, Ham
mond, Ind. 
BOOKS! Magazine Subscriptions! Stamp 

brings list. Monica Lake, 815-B East 
14th St., Brooklyn 30, N. Y. 

48 POPULAR 
SCIENCE 

23 BUILD IT YOUR SELF 
"BUILD Cabins"- book offers complete in-

structions and plans !or building your own 
cabin, lodge, tourist home. or wayside 
stand. 251 Pages. 200 plans and pictures. 
$1.98. Popular Science, Dept. 126- C, 353 
4t h Ave., New York 10. N. Y . 
NOVEL brick incinerator. Simple inexpen

sive construction. Complete Combustion. 
Plans $.25. C. Lightfoot, Richboro, Pa. 
HOT Water Free-from sunlight. System 

efficient any locality year ' round. Stand
ard Materials-easily built-low cost. 
Facts free. Solar Water co., Box 175. Dept. 
U, Goral Gables. Florida. 
BUILD Concrete Mixer. Power driven. 

Simple. inexpensive. Details free. Horne. 
206 West Wilder, Tal_!!pa . Florida. 
BUILD Concrete Block Machine. Vibration 

and hand operated types. 100 blocks per 
hour. Easy, Inexpensive. Sell blocks . build , 
home, garage, barn at low cost. Details 
free. Horne. 206 West Wilder, Tampa, 
Florida. 
"PLYWOOD cabinet kitchen plans. 25c. 

Playne Cabinets, 4617 Johnson Avenue, 
Western Springs, Illinois. 
BUILD Garden Cultivator from your old 

lawnmower powered by ~2 H.P. gasoline 
washing machine motor. Can be built In 
your home work shoP. No expensive ma
chine work necessary. send $1.00. no 
stamps. for Blueprint and instructions. 
W. J. Musch, Box 55, Hart ford, Kansas. 
L.AMP parts- for repair or building. cata-

log 10c. Gyro Lamps. 5416 N. Clark. 
Chicago 40. 
BOATS. engines. model. real. catalog 

plans. 25c. Marinepress. Groton, Conn. 
AIRPLANE Jettison gasoline tank, stream-

lined 10' 6" x 2 ' 4". 165 gallon, twenty 
gauge terne coated steel. Ideal for making 
boats , bob sleds. midget auto. etc. Price 
$10.00 per tank or $7.50 per tank quanti
ties of five or more. General Truck Sales, 
Inc .. 205 Market South West. Orand Rap
ids. Michigan. 
BUILD heavy duty machines using our 

production tested plans. 30" handsaw. 
12" lathe, farm type sawmill, planer. con
crete block machines. Dozens other ma
chines for shop. farm . home. Free catalog. 
Nichols Equipment Co .. Purvis . Miss. 
NOVEL brick incinerator. Simple inexpen-

sive construction. Complete Combustion. 
Plans $.25. C. Lightfoot, Richboro. Pa. 
WIZZ Electric Motor (large size) Flash

light cell operates. Parts complete plus 
illust rated instructions 35c. Eltro. 171S. 
Deer Park, N. Y. 
NOVEL brick incinerator. Simple inexpen

sive construction. Complete Combust ion. 
Plans $.25. C. Lightfoot, Richboro, Pa. 

24 BUSINESS OPPORTUNITIES 
GOOD Paying Business Silvering mirrors. 

plating autoparts. refiectors. bicycles. 
bathroom fixtures. etc .. by late methods. 
No tanks or shop required, outtl.t furnished. 
Free Booklet. Ounmetal Co .. Ave. E. De
catur. Illinois. 
MAKE Plaster Novelties! Special Molding 

Rubber. Free Sample Quart $3.00, Gallon 
$10.50. Free Instructions. Universal Sales, 
Box 1076-B, Peoria, Ill. 

START Home business making statuary, 
plaques. art goods. pottery. starden furni

ture. artifieial marble fiooring, liQuid 
marble. Make fiexible molds yourself. 
Amazing profits. Folder free. Creative 
Publishers. Box 236-M, Winnetka. Ill. 
$25 WEEKLY working two hours dally. No 

canvassing. No Manufacturing. Lycke. 
Box 2471. Cleveland 12. Ohio. 
MOLD-MAKINO, Plaster casting. Money

making Business. Literature Free. 
Kemilo, Park R idge, Illinois. 
MAIL Order Business course shows you 

how to make money, spare or ful!time. 
T eaches professional mail order technique 
- not penny-snatchinst schemes. Fascinat
ing 100-page 1llustrated Success-Catalog 
Freel Write-Nelson Co .. Dept. 4-01, Chi
cago 5. 
BOOKKEEPERS - Operate Your Own 

" Dollar-A-Week" Bookkeeping & Tax 
Service. Full or spare t ime. Detalls free. 
Ellis, Bo.x 203, Cedar Grove, N. C. 
137 PLANS to make money loca.l, man or

der. Particulars free . Elite Co.. 220-A 
Grand St .. N. Y. 

YOUR own business. Big profits. very small 
capital. National organization teaches, 

helps, suppl1es everything. Interesting 
service business. Bist deman ds. Everywhere. 
Americlene, 211 N. 7th St . . St. Louis 1. Mo. 
MET ALIZE Baby Shoes! Easily Learned. 

Universal Sales, Box 1076-B, peoria, Ill. 

AT Home-Your own manufacturing busi-
ness: making popular $1.00 novelties. 

Cost you Jc to 15c. Everything suppl1ed. 
Write So-Lo Works, Dept. M-601, Cincin
nat i. Ohio. 

. 

SPECIALTY Manufacturing. the big money 
business that can be operated anywhere, 

start on a very small capital; we supply 
dependable formulas and complete instruc
tions: get interesting Free booklet, 
" Money-maklnrz Opportunities in SpecialtY 
Manufacturing." Howard Robinson, Ph. G .• 
1300-B S. Ohio St .. Sedalia, Mo. 
LIQUID Marble-Colorful, glazed! Molded, 

brushed. sprayed! Composition fioors, 
Rubberlastic Molds. Plastic Homes. Par
t iculars free. Marbel1zing Service. Ed
wardsville. Illinois. 
S565.00 PROFIT from every $15.00 invested. 

S tandard Service System. La Orange 2, 
Indiana. 
MAKE "DDT" Products. My Ten Master 

Formulas shows how. Literature Free. 
Howard Robinson, Ph.G .. 1302-B So. Ohio, 
Sedalia. Mo. 
COLOROLAZED Concrete Pottery made 

wi thout 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. 
1946 Gigantic Directory of Opportunities, 

Advertisers Supplies. Sources, Trade In
formation. Mail Order Ideas. Products, 
Wholesalers. Valuable tips- just published! 
Descriptive li terature Free. Wilkin & Co., 
118-CS East Main St .. Hillsboro, Ohio. 
OPERATE profitable home business selling 

merchandise by mail. Fast sellers. Large 
profits. Powell Service. 5713 Euclid, 
Cleveland 3. Ohio. 
HAVE your own office! Learn new profit-

able business in uncrowded field. No sell
ing. Many earn up to $5.000-$15,000 yearly. 
Write for Free details. No obligation. No 
salesman wlll call. Franklin School. Dept. 
203-N, Roanoke 7, VIrginia. 

RAISE Giant ChinchUia rabbits. Tremen
dous profits from gorgeous fur. delicious 

meat. Ideal business. Willow Farm. R 16A. 
Sellersv11Je. Pa. 
RECAST old bat teries into new. Latest 

achievements. Battery Laboratories. Min
neapolis. 
REAL $100 weekly opportunity! Details, 

stamp. McCormack, A-12, Maderia, 
Ohio. 
SIX Ma11 order Magazines, All Different. 

16 to 72 pages each. Full of money ma.k
inp: information. 25c. Kraf t, Aurora 12, 
Mo. 
BIG Pay jobs in welding. Complete weldln~r 

lessons and reference books, 516 pages. 
41 lessons. $2.00 copy. Money-back guaran
tee. Hobartweld. Box P-1065, Troy. Ohio. 
BIG protl.ts and your own business castin~r 

latest 1947 Metal Toy Autos. Airplanes, 
Ashtrays, Savings Banks, etc .. Enormous 
wholesale and chain store demand keePS 
manufacturers busy, Spare or full time. 
No experience or special place needed. For 
full information write Metal Cast Prod
ucts Co., Dept. E, 1696 Boston Road, New 
York 60, N. Y. 
AVERAGE $1.00 Hourly Working For 

Yourself. Interesting spare-time work. 
PositivelY no selllng. Convincing particu
lars Free. American Business Service, Nes
copeck, Penna. 
FLASH. New Novelty Large Profits, Dime, 

Hurry. Martin, P. S .. 57 Hart. New Brit
ain. Connecticut. 
MECHANICALLY Inclined Men-Own and 

operate general Appliance Repair Shop, 
Complete. illustrated course shows you 
how. Welding. Refrigeration. Motor re
pair. How to get business. etc. , aU phases 
covered. Free literature. Christy Supply. 
Dept. 770, 2835 N. Central Ave. , Chicago. 
REDUCING Salons make moneY. Start at 

home. We supply automatic equipmen,t. 
National Products, Portland 2. Oregon. 

Copynghted material 



WHY Job Worry·! Learn Electroplating. 
Highly Paid. uncrowded. Interesting 

Business. Gold, Silver. Nickel. Chromium , 
etc. Send Postcard for Free booklet and 
proof. Plater Hyde, Dept. SC P. 0. Box 
176. National City, Calif. 
MAILING Lists. 3,000 Mail order buyers. 

$5.00 Per 1,000. Box 29, Sugarhouse 5, 
Utah. 
OPERATE profitable Home Mail order 

business on $5.00 capital. Details Free. 
Swiger, 1009 West Pike, Clarksburg, West 
Virginia. 
L.EARN Shell Jewelry Manufacturing. No 

tools or exPerience needed. Learn-earn 
within a week! Complete home instruction 
course, beautifully photographed, shows 
how to make 75 styles of Pins. Earrings . 
Brooches, Hair Ornaments, Dress Clips, 
Necklaces, Sracelets, candy Dishes. Wall 
Plaques, Ash Trays, Candle Sticks, etc. In
cludes Pearlizlng, Golding, Dyeing. Lumi
nous methods. Illustrates 55 species of sea 
shells. Lists hundreds of raw materials 
with wholesale prices. Complete course 
$1.00, postpaid. Beginner's Kit. $3.00 1 
($3.50 in Canada). House of Gifts. Box 
4550-AS, Coral Gables. Fla. 

UNPAINTED Wall Plaques 21Azc UP. Beau
tiful Designs. Easily Painted. Illustrated 

list Free. Write today, Omman, 642-S, 
Broadway, St. Paul 1. Minnesota. 
WHOLESALE Distributors! Amazing pat-

ented screw-holding screw drivers! No 
competition. Removes, holds. inserts 
screws instantly hard- to-get places! Fac
tories, garages, mechanics, electricians, 
retail stores. buy quantities. Counter dis
plays, adver tising furnished. Fast sales, 
large profits. big repeats. Refundable trial 
order! Millen Mfg., 369 Miller Building, 
Boston . Mass. 
OWN your own business automotive and 

housenold products and service. Exclu
sive territory. $1000 to $1500 )14erchandise 
and Equipment. Hinson & co., Inc. , Rich
mond. Ind. 
OPERATE profitable mall order business. 

Splendid Opportunity. For details write 
Wolf Novelty Co .. Box 841, Salina, Kansas. 
BATTERY Repairing, Rebuilding, Plate 

making plans. L. Wertz. Pekin. Ill. 
$5000 PER year. Interested? Write for free 

literature showing how you can make 
this much and more with a spare time 
home business of your own. Experience not 
necessary. King Supply Co.

1 
3401 Johnston 

Ave . . Redondo Beach, ca ifornia. 

LOOKING For New Opportunities? Mall 
Order and others? Get " The Practical 

idea." Write: Veteran, Charleston 19, Il
linois. 
UPHOLSTERING-Do your own, Free de

tails, Lyle, Box 385-B, Lombard, Illinois. 

, OPERATE profitable mailing merchandis
ing bus iness. Literature Free. Riegel, 

1111 Harrison, Philadelphia 24, Penna. 
MEN-Women who can sew, Write, Lyle, 

Box 385-B, Lombard, Illinois. 
SUPER X Liquid Molding Rubber. Sample 

Jar 25c, Quart $3.00, Gallon $10.00. Free 
Sample. W. Wooley, 115-B Donald, Peoria, 
Ill 
FELLOW Workers- Down with Bosses-

Start own business-Be Independent
Booklet describing 137 Tested Plans. free. 
P . Padney, 307 York St.. Jersey City, N. J. 
LIQUID Marble-make In any color. 

Soundproof Plastic Flooring. Flexible 
Molds. Cast novelties. plaques. statuary. 
Bhc Money-your own business. Catalog 
Free. Write-~ing Products, 88-B2D Broad 
Street. Boston 10. Mass. 
START profitable concrete block business. 

Details free. Wm. Horne, 206 West 
Wilder. Tampa, Florida. 
COPPERIZE Baby-Shoes. Complete In

structions. Tested Sales Plan. Metalloids, 
Box 8087-a. Pittsbur~~:h 16 . Pa. 
"HOW To Make Simple Molds and Plaster 

Plaques." Profitable business or hobby ! 
Instructive booklet 25c. Plastercraft Sup
ply Company, 1406 East 43rd Street. Cleve
land 3, Ohio. 
MAKE Shell Jewelry- Easy, profitable. Il

lustrated book instructions 75c. Free 
Catalogue. Florida Shellcraft Co.. Box 
1840, Sarasota, Florida. 
LIQUID Rubber for making !1exible molds. 

Literature and Sample free . ChaneY. 1130 
E. 16th St .. J acksonville 6. Fla. 
TYPEWRITER Repa irmen urgently need-

ed. Earn $40 to $50 weekly spare t ime. 
Our easy to learn home study course teaches 
how to repair typewriters. Wri te for free 
inlormation. Houston T ypewriter Repair 
Service. P.O. Box 5357. Houston 12. Texas. 
START a clock shop while clock repairing 

is boomlnr.. Our easy to learn home study 
course wi th pictures and lllustrations 
teaches you how 'to repair all kinds of 
clocks. Information free . Houston Clock 
Shop, P.O. Box 5086B. Houston 12. Texas. 
TYPEWRITER Repairing Instructions. 

standard typewriters. Webers ' . Box 1008, 
Canton , Ohio. 
SYNTHETIC Latex with Neoprene base for 

making f1exible molds! Quick Drying! 
Safe! For home. classroom. or industry. 
Quart $2.00. Gallon $5.95. Full instructions. 
Plastercraft Supply Company. 1406 East 
43rd Street. Cleveland 3. Ohio. 
$5,000 YEARLY possible in spare time sell-

ing by mail, with expert assistance. 
Small Investment. Details free. George 
Diafas, 109 Mt. Hope, Dover 5, New Jersey. 
BABY Shoes preserved. Formulas, instruc-

tions, $1.00. Novelty Bronzing, Box 51, 
Hyde Park 36, Mass. 
UNLIMITED opportunities in Mail Order , 

Read "How to start a successful Mail 
Order Business" the guide to sound, prof
itable Mail Merchandising, only 25c. Ma.n
hattan House, 126-C Lexington, New 
York 16. 

-· ~·-

PROFITABLE Home sparetime business. 
Making wallets. belts, other fast-selling 

leather novelt ies. Simple to make Tools 
not necessary. Amazing opportunitY. Send 
for free catalog. Gold Leathercraft, 632 
Desplaines Ave .. Forest Park, Ill. 

CONCRETE block machines $295. to 
$1680. Pallets all sizes! shapes; 8 " x 16" 

48c. Mass production a uminum ca~tings. 
Mail drawing. Fla. Die Casting Foundry, 
Orlando, Fla. 
FORTUNES in Formulas and Trade se

crets. Practical. Authentic. Reliable. De
tails Free. Stillmans. 555 Kingston Ave., 
Brooklyn 3. N. Y. 
BUILD Miracle Homes. Yours. Others. 

Chamberlain, Fitzsimons Building, Pitts
burgh 22. Pa. 
START a spare time mail order business. 

Make extra money. Big profits. Experi
ence unnecessary. ( Dealership Available). 
Richard Ponto, Elkton 2. S. Dak. 
START Your Own Advertising Agency, in 

spare time a t home. Opportunity for big 
earnings and permanent business. Com
plete operation revealed. No stock or 
equipment needed. Folder and proof Free. 
S. Snyder, Box 4907-A, Philadelphia 19, 
Pa. 
ADVERTISEMENT writer. Long, success-

ful experience creating powerful mail
order letters, literature, campaigns. Inves
tigate! Les Finkle Advertising. 408 South 
Spring, Los Angeles 13, Calif. 
MAKE Strange plastic Rub-R-Slate--1c 

pound. Makes durable. attractive !1oors, 
walls. mantels. Build for half. Bays Labor
a tory. Oklahoma City 9. 
BRONZING and Metallizing baby shoes! 

Gold, Silver, Copper. Nickel, Bronze, 
Pearl, Ivory and "Luminous glow" col
ors! Big profits! New Field! Details free! 
Write R. 0. Morgan. Box 349, Long Beach 
2, Calif. 
SPECIALIZED Mail Business Earned $1400 

Monthly. Copyrighted Instructions. $1.00. 
Will Boyd , 331 Fourth. Pittsburgh 22. Pa. 
DO it with Shellcraft Attractive JewelrY. 

Big Profits. Illustrated Instructions $1.00. 
Werts . 1429-56th Avenue. Oakland 1. Calif. 
LOOKING for business? No matter what 

you have to offer, an otnce in New York. 
under your own name. is bound to increase 
your business. Rates-$7.30 and $14.60 
yearly. Established 1926. Cooperative Of
fices. 126 Lexingt on Ave. , New York 16. 
MAKE good mone:v in own advertlslnsr 

business. Unique service. Fascinat ing. 
Profitable. E . J . Matteson, Box 580, Han
ford 1. California. 
MAKE flexible molds! Few cents each! 

Cast plaques. novelties, bookends! Free 
sample! H. Tooker. 630-R Chestnut, Ham
Ilton. Ohio. 
HOW and Where to obtain capital. Particu

lars free. Star Service. Wapakoneta, 
Ohio. 

START Mailorder Bookshop--Everythlng 
furnished; publisher cooperation. 25c 

brings booklet. exclusive setup, samples, 
exci t ing ideas. General Publications, Os
sining 1, New York. 
INVESTIGATE Mail Selling! What's the 

One Best Thing to Sell. Happily, Hon
estly, Profitably? We Know I Get Free Par
ticulars . Free Samples. What-To-Do-Shop, 
Box 1082. Tacoma. Wash. 
GET into mail order business! Operate 

from home! Big profits! New book tells 
how! Details free . Holden. Dept. 109, 4903 
Rhodes Ave .. N. Hollywood. Cal. 
MAKE extra money now. Build to finan-

cial Independence b y selling office sup
plies by mail from your home. I tell you 
how. Jo Troutwine, 8654 S. W. Ninth. 
Portland 1. Oregon. 
OPERATE profitable mail order business. 

Write Robert L . Br111. 647 E . Frederick 
St .. Lancaster. Pa. 
INVITATION To Income. Contact. Mib 

Associates. 331 Fourth. Pittsburgh 22, 
Pa. 
OPERATE Profitable Mail order business. 

Splendid Opportunity. For details write 
Roy McKinzie, 6320 Southern S t., Detroit 
10. Michigan. 
IMMENSE Wealth I Perhaps a. M11lion 

Dollars! I m possible to lose, even a dime. 
Greatest Mail Order plan ever conceived. 
Amazing information 25c. AI E . Siddall, 
R.R. 1, Atascadero, Calif. 
START coin machine route. Buy new ma-

chines. Immediate deliverY. Prices $35.00 
to $285.00. Write for circula r . Webb Dis
t ributing co .. Dept. P60, 6S, Kedzie Ave .• 
Chicuo 12. Ill. 
START a profitable Mail Order Business 

right in your own home. Large money 
making possibilities. Particulars free. 
Beir's, 837-R North Hoffert S t .• Bethle
hem, Pa. 
QUICK Money! "Repairing Car Batteries." 

At home l Easy too! Wri te, Batteryman, 
Grand Junction 1. Colorado. 
GO Into rug and upholstery cleaning and 

mothproofing business. Extra double 
profits selling th~se two professionally used 
products to stores and homes. Russell
Johnson Co . . Clarkfield, Minn. 
200 Money Making Deals. Plans. Rare for

mulas. Schemes. Folio Free. Formica 
Prod .• Box 572, Dayton. Ohio. 
HANDYMEN-Earn money home operating 

Community "Fix-It" Shop. Write. Staf
ford, 708 Rawlings, Carbondale, ·Ill . 
COLOR Concrete with Chemicals . Big 

money making Hollywood style pottery, 
birdbaths, \'Cithout molds. Wishing-wells, 
stucco-rock. benches. Marbling, cement 
waterpaint. 10c brings sample. literature. 
Pict ures. Hollywood Cementcraft . 8530 
Wonderland. Hollywood 46. Cal1forn~ia:..:.· _ _ 
SIX Mail order Magazines, All Different. 

16 to 72 pages each. Full of money mak
ing Information, 25c. Kraft. Aurora 12, 
Mo. 
INCORPORATE In Delaware. Many ad· 

vantages. Free detalls. Corporation Fis· 
cal Company. Inc .. Delaware Trust Build
Ing, Wilmington, Delawa . .:..re.::.:·'--,-----
BABY Shoes Preserved. Complete Instruc-

tions. Exclusive Rights. M. E . Watson, 
Bellefontaine. Ohio. 
10c BRINGS You Hundreds of moneymak-

ing propositions. plans. ideas. tips, 
wholesale supply sources, magazines. G ar
denville Publishers. Gardenville 9, New 
York. 
ENJOY the profits, security and digni ty of 

your own business. Less than $5.00 need
ed. Midwest Drug co .. Columbu~1E_._ Ohio. 
OPERATE profitable mail order bus iness. 

Splendid OpportunitY. Free details. Kel
ley Service Bureau, 215 so. Monroe , Kan
sas City 1. Mo. 
MUNGOFUNGRO Sprout ing beans. Free 

sample, instructions . Snyder, 406D West 
47. New York 19. 
PROFITABLE business of your own, spare 

or full time. Write Tes -Co Enterprises, 
Wllkes-Barre, Pa. Box 189. 
WOULD you pay 3%-first $350 made? 

Color-1Jlustrated book "505 Odd. Success
ful Enterprises" free! Some offer occa
sional " day otr." Work home. Expect some
thing odd! Pacific, 2207~2 Cloverfield, 
Santa Monica. Cal. 
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ARE You "Fed up'' working for a boss? 
Own a permanent mall order business. 

Wri te: Gordon Crompton. P. 0. Box 
2567-S, Hollywood 28. Calif. 
ASTOUNDING modern mall order plans. 

Brings quick profits. Darrah. Orono 8, 
Maine. 
"NOTICE" 25c coin brings the great est 

legi t imate plan ever devised to secure a 
big mailing list and a st ream of dimes . 
Killion Mail Order Systems, Box 3096 Ter
minal Annex, Los Angeles 54. Calif. 
GOT $24; 500 using three schemes from 

" Schemer" Magazine, Alliance, Ohio. 
48th year, $1.00; three. samples , 25c. - -- • ·- u----
MOLDS for Lamps. Ash Trays, e t c. Val

lance Ar t Products, 1873 E. 70 S t .. 
Cleveland, Ohio. 
USED Battery Business. s tart in your 

home. no equipmen t necessary, send 
postal, Pioneers, 2012 Clement , Alameda. 
Calif. 
BECOME a Finance Man. Particulars free. 

George Lenhoff, Linco ln 8. Nebr.:.__ __ 
CASTONE-Hardest coldcasting compos i-

t ion on earth, snow white and colors . 
sample 10- ~2 pounds assor ted colors $2.00; 
Hundred pounds $6.00. New Era Products, 
1321-SE Belmont, Chicago. 
RUBBER-Alrlastex, genuine "Red Dia

mond" pre-war mold making liquid. 
Sample pint $1.25 wi t h instruct ions. New 
Era Products, 1321-SE Belmont, Chicago. - -
PLASTIC-Liquid "Fiber-Glass" China 

glazes, protects any plaster object. Pint 
$1.00, Gallon $3.00. New Era Products, 
1321-SE Belmont, Chicago:.:·- ----..,.,-
OPERATE Profita'ble Appliance and Build-

ing Repair Business. Information Free. 
Cline-Porter, Box 6346 c. Pittsburgh 12. 
Penna. 
MAIL Order Profit Maker. Beginners. 

dealers, no matter what you've tried or 
are selling by mail now, get next to this 
new, different, fast seller. 25c brings 
sample, plans. det ails. Pass judgement on 
this fast selling profit maker. Money back 
if you say so. L. Mallery, Ne!llsville. Wis
consin. 
CALIFORNIA Business chances list over 

100 to choose from $1 pays for invest i· 
gat ion report on any chosen one. Gaugh, 
424 S. Broadway, Room 900, Los Angeles 
p3> ~alif. 
500% PRO'==FI= T=-. -:::c=-a-s:-t _o_u_r_ f::-a-s7te-s...,.t_ s_e:-:ll-e-rs. 

$: 3. - : Magic Rubberllquid for 20 Rub
ber molds, Model, Instructions. Hugue, 571 
central Avenue, Brooklyn 7, N. Y. Estab-
lishedl902 .. ~--~---~---~-~ 
$$$ IN baby shoes complete mall order 

plan. No-Co-Ro, Oakland 6., California. 
72 PAGE, 25c mail-order magazine. Sample 

10c. Publishers, Box 1302-E. Detroit 31. 
HEALTH First ! New Drugless Method. Dy-

namic technique: quickly learned. Results 
Unbelievable. Big earnings operating a 
"Health Conditioning Club". Metabasic. 
B9128-C, Sta. S .• Los_An_ .. ~e:.:l=-=e=s'-. ____ _ 
LATEX for making flexible rubber moulds. 

Thoroughly tested. No shrinkage. Com
plete ins I ructions with each order. Stone
ham Rubber Co., Box 244. Stoneham 80, 
Mass. 

· RUBBER Moulds for casting novelties. 
Latex for makin£!' Molds. Use thoroughly 

tested a~d a pproved products. Eastern 
Latex Laboratories. Box 153, Mattapa n 26. 
Mass. 
AMAZE others. Add faster than adding 

machine. Free · details. Maths Institute. 
Box 633. Mobile 4. Ala. 
METALLIZE ba b..:y:..:.....;:s ::_h::o:..:..es- !:-=-L-e-a-rn-t"'h""i-s _m_o_n_e_Y 

making bus iness from Nationally recog
nized consultant. Get "know how" from 
outstanding authori ty! See Kushner Ad .. 
page 265. 
START toy factory making fascinat ing 

Top-0-Copter. The top that flies. Wood 
or plastic SLOO for plans. W. D arst . 
Leonard, Texas. 
OPERATE profi.,.ta""b::-1::-e_ m_a_I:.; 1- or- d"'e-r---:-b-u-s..,.in-es-s-. 

Splendid Opport unitY. For details writ e 
W. H. Baker. 87 Boiling Springs Ave., E. 
Rutherford. N. J . 

--------~------~--~ SOOT Remover for stoves. furnaces: Eas ily 
made. sells fas t . profi t s big: season Just 

start ing. Formula $1.00. Maumee co .. 
Paulding. Ohio. - -· -
MAIL Order Opportunities. Read oldest 

Mail Magazine. Copy 25c. Mail Order 
News, Somerville 47, N.J. 

50 ;~;Eu~~: 

BOOKKEEPERS: General ledger and tax 
report experience . Operate permanent , 

profitable a ccounting service for the 
smaller business. Part or full t ime. S impli
fied met hod. Write now! L . A. Bell , 1402 
West 25t h S t ., Cleveland 13. Ohio. 
WHY Financial Worry? Manufacture fast-

selling novelt ies a t h ome. Low cost. Big 
profit . E veryth ing supplied. Free part ic
ulars. Modern Products . 1216-C, Park Row 
Bldg,. New York 7. 
LEARN Piano Tuning, Repairing, at home. 

Tremendous field! P lano part s, t ools 
furnished. Es tablished 1935. Empire School 
of Pian o T uning, 606-A Ea st University 
~~e .. Cha~paign ! ~11:... - - - -----
"LOS ANGELES Boom. " Post-war indus-

trial expans ion crea tes t housands of job 
oppor tunit ies a t good pay. Los Angeles 
workers enJoy year-round deligh t fu l cli
mate near the ocean, mounta in s and 
desert . Our copyrighted booklet lis ts over 
300 fi r ms . Gives data on expansion pro
grams. Includes sample a pplication letter 
t ell ing h ow and where to apply. Also up
to- t h e -min ute bullet in listing best job 
chances, newest projects, h ousin g t ips. 
S l.OO. Ref und if not satisfied. Los Angeles 
Resea rch Services, 507-A N. Windsor Blvd., 
Los Angeles . Calif . 
20th CENTURY " Bus iness Opportun ities 

Book". 144 pages of Formulas . Mail
order Homeworkers Pla ns . $1.00 postpaid 
or C .O.D. plus postage. Money back guar
a n tee. Silver Crest Products, Dep t , 3A, 
3040 Nor t h Ave. , Chicago 47. 
PROFITABLE spare-or full- time busi-

ness of your own! Operate coin -con
t rolled amusement machines all t ypes in 
your communit y in stores . taverns, bowl
ing alleys, et c. Meet interesting people. 
make influential contacts. We show you 
how. Our plan has made others independ
ently well-to-do. Ideal for ex-GI's. Write 
for Free de tails. Monarch Coin Machine 
Co . . Dept. PO-l , 1545 N. Fair field Ave .• 
Chicago 22, Ill. 
MAKE money a t home by mall. 137 real 

moneymakers! Free information. Heydt , 
827 E. 233 St . . Dept, Al246, New York 66. 

25 BUSINESS SERVICE 
GOOD "Used" self-instruction educational 

books on all subJects bought . sold. rent
ed, exchan~ed. Satisfaction guaranteed. 
Complete information and 100-page illus
trated bargain catalog F ree! Write-Nelson 
Co .. Chicago...:5::.:·----------
HOLLYWOOD Mailaddress? It P ays! 

Scheun·s Service since 1923. 5642 Holly-
wood. Hollywood. Calif. _________ _ 
TO Whom It May Concern: We will repre-

sent you in all principal ci t ies of the 
world. Personal or business assignments $1 
per hour. James W. Farley. Citizens Bldg .. 
Clevel~nd 14, Ohio. Note: Would appreciate 
hearing from someone who wishes to enter 
this business in your citY. Will send you 
assignments immediately . References ex
cha nged. State qualifications. 
NEW York Mall Address (or branch of

fice). Complete service. Lowest rates. 
Multlservices, JA Park Row. New York 7, 
N. Y. 

26 CAMERAS, 
PHOTO SUPPLIES 

HAVE you a camera. Improve your hobby 
of photography and learn how to make 

better pict ures. Writ e today for our latest 
book catalog and sample copy of American 
Photography , containing articles and pic
t ures by the world's foremost wri ters 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. Writ e for booklet. 
American School of Photography . 1315 
Michigan. Dept , 1742. Chicago 5. 
CASH ! Spot cash for cameras. lenses. bin-

oculars. movie and still equipmen t. Send 
full description for prompt cash offer. Over 
36 years of dependabilitY. Bass Camera 
Co .. Dept. SP. 179 W. Madison St.. Chi
cago 2. 
USED Camera Directory, Box 1031-K. Can-

ton. Oh io-li.s ts hundreds of War-Bar
gain Used Cameras- 35mm. Speed Gra ph
ics. Koda ks, Rollelfiex- many others. Send 
25c for latest issue. · 
REP AIRS made on all Cameras and other 

Photographic Equipment . Free Esti
mates. Dept. PS . Northwest Camera Re
pair Co., 209 Loeb Arcade. Mpls. 2. Minn. 

127 FILMS, Fast Pan. Surplus $3.49 Dozen. 
Other Sizes. " Cameramen" 542Z, Fifth 

Ave .. New York 19. 
BASS Says: Trade Cameras? For 36 years 

Finest equipment available. Always Sat is
faction Guaranteed Or Your Money Back! 
Bass buy 'em. t rades 'em. Bass Camera Co .. 
Dept. SP. 179 w. Madion S t .. Chicago 2. 
ART Studies of Hollywood's most beautiful 

models! 200 masterpieces of the female 
figure! For adul ts only. Availa ble as : Slides 
for projector or viewer. a nd fine grain 
Nega t ives for enlargements of any size. 
Prices: 2" x 2'' Color Slides 10 for $4.00. 
2'' x 2" B & W Slides 10 fo r $1.50. 35mm 
Negatives 10 for Sl.OO, 100 for $8.00. All 
differen t! Colorcraft, 1302-A, Broadway. 
Burbank, Calif. 
F ILM. T h e Welcome Christmas Gift ! 

H igh speed Panex. Four • rolls , eight 
exposures. post paid: No. 127-$1.20. 120-
$1.45. 620-$1.45 , 116-$1.65, 616-$1.65. Artex 
Photo. Union. New Jersey. 
PROFESSIONAL Compofinder ! For bet ter 

landscapes. portrai ts , news shots or 
movies. the Compofinder will help you 
evaluate composit ion and solve problems 
of correct angle. The Compofinder was 
designed by a professional photographer, 
whose pict ures appear regula r ly in na
tiona lly circulated magazines, to slmpltfy 
h is own problems of photographic compo
sit ion. Do you want professional Qualit y 
P ictures instead of Just snapshots? Special 
introductory price 35c. No Stamps, please. 
Hollywood Foto Products. Springfield, 
Mass. 
SPEED-0-COPY groundglass focusing at-

tachment for Leica, contax, Argus C-2. 
C-3. Send for literature. D . Paul Shull, 
Dept, PS-12, 240 S. Union Avenue, Los 
Angeles. California. 
CAMERAS - movie projectors - enlargers 

- free catalog, Cavalier Camera, 1822 
Center. Pittsburgh 19, Pa.. - · -
200 POWER telephoto camera ea.sily made. 

Instructions 10c. Perfect telephoto lens 
and instruct ions $2.00. Carl Jamer, Ma.n
orvllle, N. Y. 

27A CANDY MAKING 
MEN-Women-"Everybody Likes Candy". 

Learn to manufacture professionally at 
home. (Our 36th Year). Ragsdale Candies. 
East Orange, N. J . 

29 CARNIVAL OUTFITS 
MAKE Your own H I-Striker illustrated 

plans 25c. Make them for others. we 
have ever since 1906. Write Mooremade. 
Lapeer. Mich. 

ao CARTOONING, 
SIGN PAINTING, 
DRAWING AIDS 

"HOW To Make Money With Simple Car-
toons"-A book everyone who likes to 

draw should have. It is Free; no obliga
tion. Simply address Cartoonists' Ex
change, Dept, 14412-C, Pleasant Hill, 
Ohio. 
LEARN showcard writing at home in spare 

time. Fascinating, Lifetime business ot 
your own. No special skill needed. Free in
formation. Sherwood Publishing Co., Irv
ington 32, N. J . 
SIGNS Made easilY. Instruction and ten 

set s modern alphabets, numerals. pat
terns. Sizes up to eight inches. All for 
Sl.OO. Co-operative Business, Box 638, 
Chicago. 
EARN Money evenings, copying and du

plicating comic cartoons for advert isers. 
Adservice. Argyle (2-B). Wisconsin. 
31 LESSON Art Course. Cartooning and 

Drawing with over 600 !llust rations. 
$1.00 Complete. Dorba service. D-PSM, 
Cashton, Wisconsin. 
AMAZING Barga:=in=s- -- -::Q::-u-:i-c::-k-:-L-a-n-=d-sc_a_p_e 

Paint ing, Poster Art -Lettering, Art 
Studies Free Literature. Art Book Shop, 
Arnold .. 1N, Mo. 
STUDENT'S Cartoons printed. Free litera

ture. School of Cartoons, P.O. Box 3291, 
San Francisco 19, Calif. 
MAKE Signs. 9 complete a lphabet pat tern 

set s, 3 complete numeral pattern sets 
and catalog $1.00. Sign Letter Dist ribu
tors. P.O Box 101. Mineola. N. Y. 
31 CHALK TALK STUNTS 
CHALK Talks, Laugh Producin£!' Program, 

$1.00. Illustrated Catalog 10c. Cartoonist 
Balds., Oshkosh, Wisconsin. 

C0pyngh!ed m teno~l 
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33 CHE~UCALS 
AND APPARATUS 

LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co .. 136 Lib

erty St .. New York City 6. 

THE House of Winn . home of sUPPlies for 
amateur chemists. See Winn's New Idea 

chemical kits and apparatus outfits for 
home experimenting. Send 10c for retail 
catalog. Established 1931. John H. Wlnn. 
Dept. 607. 124 W. 23rd St . • New York 
11. N. Y . 
STUDENTS' LaboratorY Supplles. Send oc 

for Catalog, Mel-Glo Chemical Co . . 258 
Fourth Avenue .. Brooklyn, N. Y. 
LABORAT ORY Supplies . Chemicals an d 

Apparatus all descriptions. 36 Page Book 
lOc. Standard Science Supply Co .. 1232 N. 
Paulina St. . Chicago 22. Ill1no.i::s:.:... __ _ 
CHEMISTs-chemical questions a nswered. 

Formulas. Analyses, Minerals. P latoz. 26 
Erwin P lace. New Britain , Conn. 
CHEMICALS a nd apparatus for indust rial. 

analytical. and private laborator ies. 
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. 
FREE Scientific Catalog: Tracey Labora

tories, 1907 Harrison, Evanston, Illinois. 
When in Evanston visit our new retail 
store. 
REFILLS for chemical sets. LQwest prices. 

Send for Free catalog. Blackmore Lab
oratory, 8436 Fountain Ave .. Hollywood 
46, Calif. 
HANDBOOK for Chemical Experimenters. 

Hundreds of experiments: illustrated: 
50c. EXperiment Booklet. 15c. Supply 
Catalog, 5c. Readln~t Scientific Co. . Read
ing, Pa. 
CARBON Dioxide Cylinders for use in 

Fizz-Water bottles. inftating life-rafts 
and life-belts, experimenta tion. Box of 
six,-50c postpaid. 64 Page Handbook Of 
Chemical Information - Contains Tables 
And Charts. Indispensable to Amateur and 
Professional Chemists - 50c postpaid. 
Chemical Set for Beginners- $2.00 post
paid. Fingerprint Kit . includes roller. ink
ing glass. fingerprint ink. fingerprint 
cards, magnifying glass, brush, two con
tainers of fingerprint powder and instruc
ttons- $1.50 postpaid. Chemical Catalog
Free. Amaco Laboratories. Box 3246, 
Amarlllo, Texas. 
CHEMICALS. ounce quantit ies. apparatus. 
catalo~r 5c. Fleischer's Laboratories, 

Everett 49. Mass. 
BUY Laboratory supplies at big savings di

rect from the manufacturer. Catalogue 
lOc. Est. 1916. National Scientlfic Co., 
2204 W. North Ave .• Chicago 47, Ill. 
FINEST chemicals apparatus lowest 

prices, catalog 5c. Kemic Supply, Box 
14D Boulevard, New York 59. 

36 COIN COI.LECTING 
100 DUf. Foreign Coins $5.00. 2 Small or 1 

Large Genuine Roman Coins 2000 years 
old. $1.00 Lists approvals. DelMonte 40 W. 
18. N.Y. 11. --- ---::-----
FOREIGN Coins-25 Different $1.00. 

Royal Coin. 40 Province. Boston. 
FREEl Foreign coin. ban.knote and Coin 

Collectors' Illustrated Catalog t.o ap
proval service applicants. Send 3c pOstage. 
Tatham Coin Co., Springfield-D50. Mass. 
10 INDIAN Head cents different dates also 

price list, 50c. Schultz. 1053~4 Richwood, 
Cincinnati. Ohio. 
WORLD Coins list free. Harry Elsholz. 

Box 9014, P ittsburgh 24. Penna. 
WE pay $2.00 to $500. Each for Hundreds 

of Old or Odd Coins. Indian-Head, Lin
coln or Foreign Coins Wanted. Keep all 
until posted. Send 20 cents for New Illus
trated Coin Value Book, 4 x 6. Buying and 
selling Prices. 40 Years in Business. Coin 
Exchange, (1), Le RoY. N. Y. 
12 DIFF'ERENT Indian Head cents. 50c. 

Price list 5c. E. Walton, 7 Water. Bos
ton 9, Mass. 
50,000 COINS. Medals. paper money, Colo

nial. Confederate. Phlllppines. Illust rated 
lists free. Nagy 8-M South 18th. Philadel
phia 3. Penna. 
INDIAN head cents. 10 d!1f. dates SOc; 20 

diff. dates $2.00; wanted to buy coin 
stamp collections. Federal Coin Exchange. 
812 carnegie Hall, Cleveland (15), Ohio. 

100 FOREIGN coins $3.00 postpaid. Parker 
Fogler. 693 Mission, San Francisco 5. 

Ca ll!. 
350 ANTIQUE Firearms;- 3.000 Bargains : 

Indian Relics. Flintlocks, Minerals, 
Coins, Swords, Cartridges. Fossils, R ifles, 
carbines. catalog-P hotographs 25c. Helke, 
Wenona, Ill. 
WILL Pay $10.00 each for certain Lincoln 

pennies ! Indianheads $50.00; Dimes 
$1,000.00. Catalogue lOc. Federal Coin Ex
change, 1-PS, Columbus. Ohio. 

38 CONSULTING ENGINEER S 
• 

TECHNICAL problems answered $2.00 
each. Practicing professional engineers' 

advice, electrical, electronic, mechanical, 
aeronautical, automotive. Associated En
gineering Consultants. Box 627. P alo Alto, 
California. 

42 DETECTIVES 
DETECTIVEs-Work home-Travel. Expe

rience unnecessary. Write Wagoner 
P-125 West 86th. N. Y . . N. Y. . 
DETECTIVE Training, Philli PS Secre t 

Ser vice. 1917-C North Kenneth. Chicago 
39. Illinois. 
BE A Detective-Send for price- list o! 

self-instruct ional courses at reduced 
prices. Perkins Publications. 300-C Bran
deis Theatre B ldg., Omaha, Nebraska. 

43 DOGS, BIRDS , PETS, 
RABBITS 

ANGORAS, Chinchillas, White Giant Rab-
bi ts-"RabbitryManagement" tellsevery

thing, $1.00. Seli-cleanJng Hutch plans 
$1.00. Automatic Feeder p lans $1.00. All 
three $2.50. Ca.talo~r finest Pedigreed Rab
bits free! Grlnsteads, Dept. 16-D, Edwards
ville. Ill. 
SPORTSMEN: 200 Pointers, Setters. 

Straight cooners. Combination Hunters . 
Rabbit and Fox Hounds. Reasonable. List 
Free. Ramsey Creek Kennels . Ramsey 2. 
Ill. 
RAISING Rabbits. Cavies. Hamsters. 

Chinchillas is a growing and profitable 
indust ry. Magazine 10c. Descriptive Book 
and magazine 25c. Book and magazine 
(monthly) one year $1.00. Address Small 
Stock Farmer. Pearl River 16, N. Y. 
RAISE giant Chinchilla rabbits. Year 

round income. Ideal occupation. Tre
mendous demand for gorgeous furs, deli
cious meat. Great scarcity means large 
profits. We buy your youngsters. Willow 
Farm, Rl6, Sellersville. Pa. 
RAISE Birds For Us. Canaries. Love Birds. 

Finches and others. Interesting, profit
able spare time work. Breeders supplied. 
Catalog and inst ruct ions free. Universal 
Aviaries. 1218 S. Michi~tan St., South Bend. 
Indiana. "Successors to Tom & Ann." 
RAISE Guinea Pigs. Make money at home. 

Big demand. Booklet free. Taylors Cavy 
Farm. Hapevllle, Georgia. 
ST. BERNARD Pups: Champion sired 

beauties. Franklin Young, R. 3. River
head, Long Island, New York. 

$2500 EARLY raising angora rabbits. We 
market your output. Contract particulars 

free. Wilson's. 1065 Shryer. St. Paul 8. 
Minn. 
RAISE Moneymaking Angora Rabbit s. Also 

New Zealand Whites. Wool $15 pound. 
Plenty cash markets. Particulars free. 
White's Rabbitry, Lawrence. Kansas. 
PET Animals many kinds for sale 11lus

trated catalogue. literature. 25c. Trails 
End-14, St. St~phen, S. C. 
MONEY in Rabbits with our revolutionary 

hutch system, reduces overhead; details 
free. Send 10c for t rlal subscription to 
magazine Rabbit Profits. tells how. Re
liable Fur Industries. Dept. PSM, Monte
bello. Calif. 
500 XMAS. puppies. $4.00, our Choice

Stamp_ Fay's, Mad.rld, N. Y . 

45 DRAFTING INSTRUMENTS 
SAVE on drafting materials. Free catalog. 

Draftsmen's Supply Co., 32 North Wells. 
Chicago 6. 
46 DRAWING & 

ART SUPPLIES 
SHADSCOPE makes Image appear on 

drawing surface. Plans 50c. 1950 Ley, 
Pittsburgh 12. Pa. 

l7 EUUCATIONAL 
AND INSTRUCTION 

G OOD " Used" self-instruction educational 
books on all subjects bought, sold, rented, 

exchanged. Satisfaction guaranteed . Com
plete information and 100-page illustrated 
bargain catalog Free! Write-Nelson Co .. 
Chicago 5. 
MODERN Welding School gives thorough 

training for one of industr y's best paid 
jobs . Experienced instructors. Individual 
a t t ention. Nonprofit inst it ution. Qualified 
under G. I. Blll. Wri t.e for literature and 
details. Hobart Brothers Co . . Box P-1067, 
Troy, Ohio. 
HOME Study course. drugless therapy, Free 

Literature. Inst. of D rug less Therapy. 
Tama . Iowa. 
CLINICAL Laboratory T echnicians in ~reat 

demand. We train you in your spare 
tim e. in your own home. You can practice 
while studying. Wri te for free catalogue. 
Imperial Technical Institute. Box 973-B, 
Austin 5, Texas. 
FOR an extremely profitable lifetime busi-

ness. operate a Collection Agency-Credit 
Bu reau. Easily learned. Wri te: Cole & 
Associates. Syracuse 2. New York. 
A SUPER Memory is Yours-New. Im

proved. Simple Course Availa ble To You 
Now! Write! YC-3, Thor Books, Box 
1210. Chicago. 
BECOME a Doctor of Psychology or Meta-

physics. Teach secret of contentment . 
happiness. Win degree of P sD or MsD. 
Solve mental worries. Free book College of 
Universal Truth. 5153-A.N. Clark. Chicago. 
CHIROPODY - Home study course. De-

gree. Alaska Chiropody College, Juneau, 
Alaska. 
"UNCLE Sam" Jobs! Start $1756-$3021 

year. Paid vacations. Men-Women. Pre
pare immediately for next examinations. 
Thousands of perma nent appointments ex
pected soon . Particulars Free. Franklin 
Institute, DePt. C-23, Rochester, N. Y . 
LEARN Trigonomet ry better than others. 

Master method instructions $1.00. Guar
anteed. J. Ziemba. 6123-B Orchard. Dear
born. Mich. 
"RADIO Announcing." A new book of 

instruction design ed to t each beginners 
and aid professional radio announcers. 
Book contains pictures, quotations. and 
biographies of many top ranking an
nouncers. $2.00 postpaid. Hollywood Radio 
Publishe.rs. 5855 Hollywood Blvd.. Holly
wood 28. California. 
PREPARE for civil service examination. 

Pay for co1,1.rse a fter securing position. 
Write Free School, Dept. PS. Kokomo. 
Ind. 
NON-Resident. High school. college, pro

fessional courses. Bulletin free. Capital 
City College, Washington 5, D. C . 
HYPNOTISM. Instruction. Eighteen parts. 

Complete $5. Dr. Lonk. D-1619, Pala
ti.ne. Ill. 
SECRETS and Tricks of Hypnotism ex

posed in "Confessions of a Hypnotist," 
$1.00. William-Frederick Press. 313 W. 
35th St. , N. Y. 1. 
SHORTHAND In thirty days, Free trial. 

Cook's Uniscript . Bartow. F la. 
NEW edition simplified bookkeeping and 

income tax record for small business, 
postpaid $3. 75. S & A Bookkeeping Sys
tems, 8858 Ladue, St. Louis 5, Mo. 
MAGIC shorthand and typewriting course 

25c. Moyer, B-252, Milton', Penna. 
USED Correspondence courses, books, 

bought and sold. Free catalogue! Spot-
light, 141 Broadway, New.:_Y.::...=.or~k::.:· __ _ 
CIVIL Service Jobs. Men- Women. Exami

nations coming. Valuable information 
free . Columbian Correspondence College, 
Washington 2, D. C. 
YOU can play the plano by ear in one 

week. Quick short cut. E. E. Morrison, 
Box 9312-P S tation s. Los Angeles 5, Cali
fornia. 
DEGREES: Home study letter brings cat 

alogue. "Esoteric School of Cosmic 
Science" Incorporated, Chester field 10. 
Indiana . 
HAVE your own office! Many earn up to 

$5,000-$15,000 Annually. Learn credit
collection agency business by home study 
course. Experience unnecessary. Write for 
Free bullet in. No obligation . Franklin 
Credit School, Dep t. 203, Roanoke '1, 
Virginia. 
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LOCKSMITH Course. Lock- picking, key
fitting, etc. $1.00 prepaid. Miller' s Key 

Shop, Canadian. Texas. 
MEDICAL Hypnotism and Suggest ion. Les

sons in Hypnotism and Suggestive Ther
apeutics. Postpaid 30c. Kirk Sales. Box 84. 
Wellington. Ohio. 
HOME Study course, drugless therapy. 

Free Literat ure. Inst. of Drugless Ther
apy, Tama, Iowa. 
USE hypnotism t o overcome Inferiority 

complexes Smoking, Drinking, Nail
Biting. Insomnia, stuttering Nervousness. 
Delinquency. Depressiveness, Poor mem
ory, $2.00. Mohr. Suite 810, 75 Kneeland. 
Boston 11, Mass. 
USED correspondence courses. Education

al and Technical Books Bought , Sold, 
Rented, Catalog Free. Educational Ex
change, Henagar, Ala. 

49 ELECTIUCAI. ~(TPPUE~ 
& EQlTIPi\IENT 

ELECTRIC Pencil : Writes-Engraves all 
Metals. $1.00 postpaid. Beyer Mfg .. 

4515-C Cottage Grove, Chicago 15. 
NOW-Repai~ your own. electrical appli-

ances with Chanlte Self- welding. Electn
cal Heating, Element Flux. Inst ruc t ions. 
delivered. price $1.00. Stick Form 25c each. 
$2.00 dozen. Chanite Sales CompanY. 914 
South Main . Fort Worth. _Te~:.:a::s;;.· _ _ _ _ 
ELECTRIC !an assemblies. Make your own. 

Ted Riseman. 425 East Jefferson. Spring
field. Illinois. 
ELEMENTS. Irons, Toasters, 65 cents 

Postpaid. Claudio, 67 West 101 Street. 
New York. 
ELECTRIC Meters. prompt shipments, 

any quantity, all sizes, D. c. or A. C. 
New and Used. Ditto Pyrometers. Thermo
couples. Service on all Types. Write Cleve
land Electric Laboratories. 1988 E. 66 St .. 
Cleveland 3. Ohio. 
SELSYN motors. Bendix 31,':2" X 51,':!" 

heavy duty 115 volts, 60 cycles. $10.25 
per pair. J . A. Weber, 150 Maple. Her
shey, Pa. 
TOASTERS: Clocks; Mixers; Irons. other 

Appliances. Immediate delivery. Price 
list. · MMlorder Elect ric. 705 South Dear
born . Chicago. 
CHRISTMAS tree lites. radios ,' heaters. ' 

toasters. automatic irons. broilers, etc. i 
Jeannette Electric, 159 W. 23rd St., N. Y. 
11 , N . Y. 
CONTROLS for every practical purpose

parts. Cont rols Company, 2519 Wilson
Arlington. Virginia. 
MINIATURE Electric Switch lights closet 

when door is opened, sounds alarm when 
window is opened, turns ra_d!o on and off; 
many other uses. InstructiOn booklet m
cluded free. Send $1.00 to R. H. Lee & co .. 
Whitestone. N. Y. 
AMAZING Value. New 110 volt- sixty cycle 

Ball Bearing precision motors. Operate ' 
grinders. fans, etc. Cost government 
$48 75 Sent express prepaid. Only $3.69. 
LECO. Engineering Company, 908-PS12. 
Lincoln, Nebraska. 

50 .El\IPI.OY-'lENT 8EUVICE 

STOP Looking for a job. Good paying j~bs 
available in Florida. Here is somethmg 

you can put your hands on .. f?enct, for tree 
booklet, "Florida Opportu01t1es.' Flonda 
Businessmen 's Service, Box 767-A, P ana-
ma CitY, Florida .--------:-~=-
INTERE.STED Fox·eign employment'? Thou-

sands jobs throughout world. Names and 
addresses over 200 firms with sample appli
cat ion $1.00. "We search the world" Won
der-World Research Bureau. Box 731, 
Gladewater. Texas. 

51 ENGl~ES. MOTORS, ETC. 

WINDING Data. listing 225 motors. single 
and three phase. $1.00. Motor Data, Box 

7631 Kansas City _3._Mo. _________ _ 
"BUILD Your Own" gas drive arc welder ' 

easily with Hobart Generator. Save $300 
to $500, and need only add used auto en
gine and chassis to build portable gas 
drive welder that goes everywhere after 
profitable construct ion and repair jobs. 
Write for free instruction book. further de
ta ils. Hobart Brothers Co .• Box P - 1066, 
Troy, Ohio. . 
ALTERNATING Electric Motors 1/40 

horsepower $4.50. 907 N. 5th, Phila., Pa. 

52 POPULAR 
SCIENCE 

. 
150 AMPERE generator for welding $47.50. 

Extra Flexible Cable. 8 ft. lengths $2. 75. 
Other bargains. Butler Electric Company, 
1885 Milwaukee. C h !cag.::.o,-::.4 7.:.c·'----:-::::-:-:-:
MOTORS 6v DC new. h igh power 1/ 20th 

Hp $3.95 plus postage. Greyhound Co., 
2303 Surf Avenue, Brooklyn 24, N. Y...:.·-~ 

ELECTRIC Motors-Household. Repair 
them yourself. Simple easy to und~r

s tand Instructions. $2.50. Value-Special 
Sl.OO. Rush Check or Money Order to 
Tradecraft Sales Co.. P. 0 . Box 695, 
Wheeling, W. Va. 
52 .I"AR!\lS, 

OTHER REAl. ESTATE 

GOOD Farms - Ranches. Washington , 
Minn.. Montana, Idaho. Oregon. Nort.h 

Da kota. Dependable crops, favorable ell
mate. Write for literature. lists describing 
tvpical postwar farm opportunities. Specify 
which s tate. J . W. Haw . 120 Northern Pa 
cific Ry., St. Paul 1. Minn. 
OZARK Lands for All purposes. Actua l 

river frontages. 5 acres $90.00 and up
wards. Free list and literature. Hubbard, 
424H. Minnesota Ave .. Kansas City 4. Kans. 
STROUT'S Blue Farm Catalog-27 States 

- Coast to Coast-over 1300 bargains, 
money-makers- 132 pages. Write Today. 
Mailed Free. Strout Real ty, 255-ZB 4th 
Ave . . New York 10. N. Y. 7 So. Dearborn 
St.. Chicago 3, IlL 453 So. Spring. Los 
Angeles 13. Calif. 
CHEAP Homes. S tock Ranches. Free stock 

range. lovely climate in health fu l, fer
tile, beautiful Ozarks. Free literat ure. 
Write Barnsley, ozone. Ark. ·-,.---- -:: 
WANT To Be Your Own Boss? A good 

farm 1n Canada is yow· answer. Low 
prices. Favorable terms. Drop a postal to
day, giving your preferences as to size and 
kind of farm, and province in which you 
are interested. Address H. R. Cresswell, 
Canadian Pacific . Mont real. ----------
HOMESITES $45G-convenient payments. 

California's finest garden section. On 
Morro Bay's scenic shores . Wonderful fish
ing hunting, boating, bathing. Fertile 
soi( softest water. temperate climate. 
congenial community. Free literature. 
Richard Ot to, 6fr60-Z, Hollywood Blvd .. 
Hollywood 28. California. 
FLORIDA-Several 10 acre tracts in high 

dry section, fine for fruit and vegetables. 
Only 50 miles from coast and St . Peters
burg, Priced only $245.00, $10.00 down. 
$10.00 month. For further information 
write G. B. Potterfield, Union Bldg .• 
Charleston. W. Va. 
$1.00 DOWN- $1.00 monthly per acre-

$32.00 per acre. Fertile Farms 45 miles 
North of Pensacola. Florida, Half oil 
rights. Fred G. Delker. 2219 W. Venango 
S t . . Ph!la. ( 40) . Pa. 
40 ACRES Virgin Missouri Land $155. $5 

per month . F ree information. Mr. Arm
strong. Shook, Mo. 

55 FIELD GLASSES, 
TELESCOPES, ETC. 

BUILD Your Own Reflecting Telescope 
Copy of Instructions 10c. Catalog Free. 

Mayfioor. Katonah. N. Y. 
60 POWER telescope, $2.95. 250 POWer mi

croscope, $2.45. Also bargains in btnocu
. Iars and surplus lenses. Send for free cata
log. Brownscope Co. , 24 W. 45th S t .. New 
York. 
TELESCOPES 36 inch 3 section 17 power 

precision ground and polished lenses in
cluding carrying case $2.50 postpaid . Mi
croscope 50 power complete with specimen 
slides $2.98 postpaid. Dept . PS, Ct·iterion 
Co.. 438 Asylum St . . Hartford. Conn. 
REFLECTING Telescope, complete 3 1,':z " 

diameter, equatorially mounted. View 
1>lanets. stars. $19.75. Wr1te Skyscope Co .• 
475-5th Ave .. New York. 
TELESCOPES. Microsc-·o_p_e_s_. --:B~-in,--o_c_u.,...la-r-s, 

Barometers . Books. Bought. sold, re
paired. All lists : 10c. Rasmussen & Reece, 
41 Market. Amsterdam, N. Y. 
60 POWER telescope, $2.95. 250 power mi-

croscope, $2. 45. Send for free catalog of 
Telescopes, Binoculars and Microscopes 
Brownscope Company, 24 West 45th S treet 

. 
• 

New York. 
EXTREMELY clear lOOX and 300X astro-

nomical telescope easily made. Instruc
tions 10c. Full set perfect lenses and in
structions $2.00. Carl Jamer. Monorvllle • 
N. Y . 

56 FRUITS AND FOODS • 
ORANGES, grapefruit direct from grower. 

$2.95 Bushel F .O.B., Garlits, Seffner. 
Florida. 
57 t 'OR THE HOME 
REPLACEMENTS - Stoves, Furnaces, 

Grates, Fi.repots, Linings. Craxmend. 
Magoprodox, Royal Oak, Mich. 
FIREPLACE Owners : Are you proud of 

your fireplace? Add beauty with Sunset 
Glow, exclusive fire color. $1.00 per box. 
Free Sample. Amity Products Co.. Wal
tham 54, Mass. 

58 FOR I N VENTORS 
INVENTORS: Avoid unnecessary expense, 

Write for free booklet explaining how our 
Consulting and Advisory Service can assist 
you in deriving greatest profit !rom invent
ing. Inst itute of American Inventors. Dept . 
30-A, 1926 Eye St .. N. W., Washington 6. 
D. C . 
CASH for pract ical ideas and inventions . 

Mr. Ball, BB-9441 Pleasant, Chicago. 
DRAWINGS of your ideas-Inventions. by 

college draftsmen. drawings approved by 
Patent Attorneys. Chrisman. College, Box 
375. Manhattan, Kansas. 
THE Inventor who believes he has a new 

and useful invention. and needs advice. 
should consult a competent registered pat
ent attorney, Without obligation, write for 
full Information on how to secure Patents 
and Trademarks. Randolph & Beavers, 
Registered Patent Attorneys, 340-E Co
lumbian Bldg .• Washington 1. D. C. 
INVENTORS-your commercially valu

able invention, any kind, patented, un
patented. may have cash. royalty possibili
ties in today's markets. Write today, Ex
planatory booklet. d isclosure form, refer
ences. free. Invention Reporter, 3A-11106 
So. Longwood Drive, Ch~cago 43. 
INVENTORS. Have patent Protection first . 

Remember, the details of your invention 
do not have to be 100% perfect before you 
can obtain patent. First step is to have us 
conduct search of prior U.S. Patents and 
render a report as to its patentabll!tY. Send 
at once for further particulars and " In
vention Record" form. Request does not 
obligate you. McMorrow . Berman & David
son, Registered Patent Attorneys. 143-V 
Atlantic Bldg .. Washington 4. D. C. - --· 
INVENTORS: Learn how to protect your 

invention. The patent laws were enacted 
for the benefit of the inventor to give him 
protection for the features of h is inven
tion which are patentable. The United 
States Patent Office advises the inventor 
to engage a competent. registered patent 
attorney to represent h im. We offer the 
inventor experienced. conscientious coun
sel and prompt, confident ial service. A 
specially prepared booklet containing de
tailed information concerning patent pro
tection and procedure with "Record of In 
vention" form w!ll be forwarded to you 
upon request-without obligation. Clar
ence A. O'Brien & Harvey Jacobson, Reg
Istered Patent Attorneys, 62A-L Adams 
Building, Washington, D. C. 
INVENTORs-A Patent is a Valuable 

Right. Detailed Information and the 
steps to be taken to obtain Patent Pro
tection will be sent oo you upen request. 
Victor J. Evans & Co., 142-P, Merlin 
Building, Washington 6, D. C. 
INVENTORS. have your patent personally 

presented to the manufacturer. P. 0. Box 
1141. Akron 9. Ohio. 
INVENTORS-Market study; Developing; 

Manufacturing; Models. J. -M. Burling
ton. Kentucky. 
"INVENTOR'S Guide" free on request. 

Frank Ledermann, Registered Patent 
Attorney, 154 Nassau St., New York 7, 
N . Y . 
INVENTION Selling, Patented or unpat-

ented depends on reaching R ight Manu
facturers. Find out " How I t's Done". Will 
have preparation, filing your invention by 
Registered Patent Attorney including 
dt·awings, invest igat ion, analysis on 
Month ly Payments. Details free. Charles 
R. Morton, Patent Broker, 11 west 42nd 
St. , New York. 
MANUFACTURING, stamping, designing, 

developing and experiment al work; tools, 
dies, jigs, fixtures. models made by ex
perts. A complete service available once 
again following interruption by war work. 
Technical Development Co.. 157 Chambers 
St., N. Y.C. 7. (Dept . S-12). 

Copyrighted material 



INVENTORS: Avoid unnecessary expense. 
Let us market your inventions, ideas. 

Write Polk, 4857 State St., Chicago 9, Ill: 

INVENTORS Models: Let us make yours. 
Blueprints unnecessary. We work from 

pencil sketch or patent drawing. Inven 
tors Model Service. 33 Sailly Ave .. Platts
burg, N. Y. 
INVENTIONS, New Products. Ideas. Mod

els, Special Machines, Tools are our 
business.JVrite Model Crafters Inc., Box 
612, Hamilton. Ohio. 
SCIENTIFIC Models, instruments, de

signed, built, repaired. Enzinger, 496 
Fourth St .. Brooklyn 15, N. Y. 
INVENTIONS developed from idea stage. 

Circular Free. Aye & Dee Technical 
Corp., 743 Carroll St., Brooklyn, N. Y. 

59 FOR)IULAS, PLANS, ETC. 

137 MONEY -making plans, also formulas 
for salable products. Descriptive booklet 

free. Elite Co., 220-A Orand St., N. Y. 
FORMULAs-An kinds. Latest money

makers; literature Free. Kem1-Kal, Park 
Ridge, Ill . 

FORMULAS for practically any product 
you want $1.00. Write Us, No ob11gation. 

Research Clinic, Box 302. Altadena, Cali
fornia. 
10.000 FORMULAS and Trade secrets. 

Free Literature. St1llmans. 555 Kings
ton Ave., Brooklyn 3. N. Y. 
SOAPLESS Soap! Easily. cheaply. made

Sold. Formula, 25c. Duffy, L 42, Cov
ington. KY. 
NEED chemists? Formulas? Analyses? 

Technical services? Consulting Scientific 
Co . . Swarthmore. Pa. 
FORMULA8-Latest Best. Analysis. Giant 

formula catalog and chemical Instruction 
Sheet 10c. Refunded first order. E-Belfort, 
Engineering Building, Chicago 6. 
RACING FUELS; six tested guaranteed 

auto racing formulas $1.00 postpaid. For
mula Research, 481 Pacific, San Luis 
Obispo, Calif. 
FORMULAS Guaranteed Manufacturing. 

Expert Chemist . Lists Free. G-Riviere, 
521 Provident Bank Bldg., Cincinnati, 
Ohio. 
WIN at poker! Play scientific poker-don't 

gamble. Percentage fla ws exposed; fine 
points. $1. Patrick Williams. P. 0. Box 
4620, Pittsburgh 6, Pennsylvania. 

60 FROG RAISING 
TADPOLES make frogs, tremendous de

mand. Both make you money. 25c brings 
valuable information. Chariton Corp., Cen
tury Bldg., Chicago 4. 

62 FUR FARl\UNG 

RAISE profitable giant Chinchilla rabbits. 
Great scarcity means large profits for 

gorgeous furs and delicious meat. Little 
space. Pleasant occupation. Contact world's 
largest breeder. Willow Farm, R16-B • 
Sellersv11le. Pa. 

63 GAMES, 
ENTERTAINMENT 

SLOT machines and games. List-lOc . 
Lydiard, Rocky Hill. Conn. 

RACE horse cribbage, colored design 
• 

. 

12" x 12" Round track-four lanes 
Novel advances. Speed game. Dice or 
cards. Top fun. Children and adults. Send 
25c. Lock Box 163, Point Richmond, Calif 
FUN for Everyone! Here is different en -

tertainment for your guests! Add one or 
two of our automatic amusement devices 
to your game room for loads of exciting 
fun. New or guaranteed pinbaii games and 
other popular machines, to operate with 
or without coin. Write for Free 1llustrated 
folder. Monarch Coin Machine co., Dept 
PH-1, 1545 N. Fairfield Ave., Chicago 

. 
22, Ill. 

64- A GENEALOGY 
I TRACE Your family historY with "Guidex" 

Literature free. Family Ouidex, P.O. Box 
829-P , Annapolis. Mar~_lan_d....:..... ____ _ 
PRESERVE Your Family Tree on a Gaiio --way Ancestry Chart. Durable-Beautiful 
Complete $1.00 each, postage paid. Gallo 
way Ancestral Charts, 318 E. Union St. 

-
• 

Pasadena 1, Calif. 

HANDWRITING 
ANALYSIS 

• 

ANALYZE handwritinsz for fun. knowledge, 
and profits! Full instructions. $1.98. De

tails Free. N. W. Oliver, Box CA, Mans
field, Tenn. 
6ts HELP WANTED 
NATIONAL Business Service and Report -

ing Syndicate offers attractive proposi
tion to reliable persons in each city or 
county as our exclusive representative. 
Full or part time. Universal, Box 2707, 
New Orleans, La. 
PARAMOUNT Atmospheric conversion gas 

burners. Quickly installs into any heat
ing plant. AGA approved. Sell and install. 
Peerless Sales, 4322 Sheridan, Lincoln 6, 
Nebr. 

69 HWHGRADE SALES:\IEN 
POCKET Pal: The All-Purpose Cutting 

Tool Wagon Jobbers-Salesmen. Sell to 
retailers and Jobbers. 50c seller. Steady 
repeat item. Exceptional profit. Sample 
25c. Nelson Mfg. Co. , 222 W. Kellogg, St. 
Paul 2, Minn. 

70 HOBBIES, COLLECTIONS 
JEWELRY stones removed from rings, etc., 

100 assorted $2.40; 50 large ones $2.40. 
B. Lowe, Holland Building, St. Lo~is 1. Mo. 
INVENTfNG · can be an interesting and 

profitable hobby. Write for complete par
ticulars. Institute of American Inventors, 
Dept. 30-E.., 2926-Eye St .. N. W .. Wash
ington 6. D. C. 
CAMPAIGN Ribbons-Beginner's Package-

Introductory Price-SOc, contains 15 As 
sorted Ribbons. Coiiectors desiring Special 
Ribbons specify your requirements. MDSE. 
Distributing C~o=·.!_• ~19_ E_._16_~t .. New York 13, 
KLONDIKE! For Hobby JewelrY Makers I 

Novelty Jewelry Findings from tables of 
large manufacturers-parts for Bracelets
Pins-Earrings , etc.-unfinished. Chains
Rings-Pins-Stones-Clips-Beads-many other 
i tems-1 Lb. Bags-$2.00 Per Bag in 5 Bag 
Lots. Sample Bag-$3.00. Prepaid onlY. 
MDSE. Distributing Co., 19 E. 16 St., New 
York 13.,_. ------~--:--:-:-:----:-----:--:
EXCHANGE Your duplicate stamps. match 

covers. post cards or any hobby, with 
collectors everywhere! Exchange register 
listing swappers. lOc. (Mention hobby). 
World Hobby House. Box 721-B, Olympia. 
Wash. 
TWELVE Issues Worldwide Hobby Maga

zine $1.00, Sample 10c. KUngs' Ex-
change, Blue Isla!!d,_. -=I:::l::li~-n::;.o=ls:o-·--===---:--:- 
SWAPPER'S Hobby Bulletin. Whatcha 

got? Whatcher Hobby? Three t imes two 
dimes. Royal Oak. Mich. 
INTRODUCTORY Offers:-10 Officers In-

signias 25c; 22 different American or 15 
different foreign- $1.00. Illustrated cata
log lOc. Hobbyguild . 35X. West 32nd St . . 
New York. _ 
OFFICIAL Nurenberg War trial, Bikini 

Atom bomb test pictures. 20 4 x 5 glossy 
prints $1.50. Other sets available. Official 
War Pictures Co., 64-40 98th .s t., Forest 
Hills, L. I.. N. Y. 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Ro:val Flash Covers $1.00. 
Free list. Charles Edelman, 1311 P East 
84. Cleveland 3 . Ohio. 
SWAPPER? Collector? Send lOc for sample 

copy Hobbyswap Contacts. 1326 South 
27th. Omaha 5. Nebraska. 
EXCHANGE duplicates. Swappers everY

where. Lis t 10c particulars free. Box 
2166 . Denver 1. Colorado. 
SQUIRTING nickel, actually squ~rts tiny 

stream of water. lots of fun , send $1.00 
to, Augustin, 4534 N. Oakley Ave. , Chi
cago 25 . Ill. 
WASHINGTON Bicentennial Genuine Stee 

Engraving, Beautiful Portrait of our 
First President 25c. Levitt, 102 Fulton S t . 

1 

• New York 7, N.Y . 
71 HOl\IE CRAFTSl\IEN 
LEATHER Scraps for Hobbyist six pounds 

$2.00. Hobby Books "Applied Leather
craft" $3.00. "Art of Whittling" $2.00 
"Wooden Toymaking• • $2.25. Hobby Books 
catalog Free. Northern Supply Co .. Dept 

. 

. 
3. Sheboygar:. Wis. 
TOY patterns. Circus wagons. t rucks 

carts. pull toys, etc. 35 patterns 1.00 
Continental Homecrafters, 907 Birch, Eau 

• . 
Claire. Wisconsin. 

• 'ELECTROPLATING"-book on how to 
set up and operate a complete home elec

troplating workshop. 260 pages. over 150 
diagrams, $2. Popular Science, Dept. 126-C. 
353 4th Avenue. New York 10. N. Y. 
WOODWORKING Outfit-Includes lumber. 

designs, tools. equipment. instructions. 
Make many fine toys. novelties. gifts for 
fun and profit! Only $2.00 Postpaid. Handi
craft Creators, Dept. s. 1734 President 
Street, Brooklyn 13, N. Y. 

P:ATTERNS 70 Lawn ornaments and novel
ties $1:00. Five new hanging shelf $1.00. 

Doll stroller, colonial cradle, circus group, 
table and chairs $1.00. Milne's Hardware, 
1501 Wadsworth, Saginaw. Mich. ··---'---
JEWELRY Accessories, Findings. Plas tic 

and metal pinbacks earwires. clasps, 
chains. rings, pearls. stones. cameos. As
sortment $1. Prompt shipping service. List 
lOc . . Dor.: mby . C?., Chisholm, Mal~·-· _ _ 
SHELL Jewelry Supplies. Wholesale only, 

McFarland Plastic Co .. Sarasota, Fla. --=.:::.:..::....:::..:..::.:.:..::.:.=.....::c..:=:..:.:..:._:._:.....:.....c:. ._ -. -
KNOCKDOWN Cedar Chest Lumber Ve

neers Free Price List. Giles-Kendall. Box 
435. Huntsville. Alabama. 

. --'------~~----
FINISHES for any type material. Elect ro-

plating chemicals and supplies. wood and 
metal finishes: shop chemicals; industrial 
and novelty finishes. Write for price list 
now being prepared, Craft-Finishes. Box 
467 S. Arlington, Virginia 
HERALDIC Insignia Pattern Kit of 200 

Distinctive Designs--$2.00. "IHB". P.O. 
Box 508. Annapolis, Maryland. 

WHITTLER'S supplies, readicut blanks, 
special woods, knives.-Qld Whittier, 

1402 Charles. LaCrosse. Wis. 
--~~~~~~~~

PATTERNS 3 pinup lamps .25, plana 
bridge lamp .50. Ainsleigh, 71 Arborway. 

E. Braintree 84. Mass. 
=_::.;:.;, • -- .. ·---·---- --
MAKE Christmas tree ornaments from egg 

shells. Angel. Santa. Humpty Dumpty, 
and kitten, 10c each pattern with Instruc
tions and materials for 2. send coin please. 
Pink Lady Studios, Box 835. St. Louis 
1. Mo. 
$46 From Square Foot Plywood; Jigsaw 

necessary. Write: Woodarts, X-44, 
Brldgew~~!.. ~ass.. . ----·----
LEATHER Craftsmen! Are you tired of 

the same old designs? Are you tired of 
laboriously t racing these designs? Now! I I 
Something new! Tiresome tracing elimi
nated. Lampkin Artcraft Transfers imprint 
design on leather Instantly. May be used 
repeatedly. Exciting new designs. Decorate 
belt. blll!old. bookends. cigarette case. b lot
ter strip, handbag. etc., with special Intro
ductory transfer designs. Send $1.00 for 
this offer and literature describing Lampkin 
Artcraft Transfers. Lampkin Artcrafts. 
P .O. Box 641-S. Culver Clt:v. California. . 
EXPERIMENTERS! Interested in Electri

cal. Mechanical devices from war sur
plus? List Free. F. Slefke. Box 18, Station 
~· Buffalo~·~N~·~Y~·--~~~~~~~~-
TOOLING Leather felt, Beads, Sequins, 

also Scrap Leather, Craft Books. " Mad 
Money Pins". Storr-Nelson Co .. 79 E. San 
Fernando. San Jose. Cal!f. 
CATALOG: Patterns plywood Novelty Fur 

niture - Letters - Numerals-Plaques
Frames - Weathervanes - Silhouettes -
Lawn Ornaments. 100 Books & Booklets on 
Crafts & Hobbies. Picture Frame Mould
Ings. Tools . Large line Decal Transfers. 
Other lines. Hundreds articles finely lllus
trated. Write Wo-Met Shop, Ashburn. 
Ge-orgia. 
LEATHERCRAFTERS! Send for catalog 

Usttng leathers. kits. supplies. Kit Kraft, 
1607 South Western, Los Angeles 6, Calif. 
LAPEL Pin Paper Patterns. Money Makers 

12 for 25c. Patty Ann, 2200 Lincoln. Des 
Moines 10. Iowa. 
REWIND electric motors. Demand 1s great. 

Instructions how to get started $1.00. 
Frank J. Ives. Coopersville. Mlch'-'.:----:-
PANTOGRAPHS. P~ofessional enlarging 

instru.ments. Eliminates squares. Post
paid $2.50. Details free. Pantographs, 
Munising 2, Mich. 
MAKE money assembling <mr pre-fabri

cated plastic kit.s. Samplr kit 50c. Fab
ros, Box 156, Station F-2. Buffalo 12, N. Y . 

.. -.. 
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HUNTING 

LEATHER pants sheepskin lined zipper 
front. U. S. Air Corp. issue all sizes 

*10.00. Satisfact ion guaranteed. N. Y. 
Clothing Co., 2079 Second Ave.. New 
York 29. 

'74 INf<'Oit:\IATIO:\'" 

WHOLESALE Sources. Any Item. Ad
dresses supplied. " Service". 1332 Find

lay, New York City 56. 

'75 INVE~TiONS WANTt.:U 
·---- -·--·--·--- -

WANTED-Patented. unpatented in,·en-
tlons having PI ofit possibilities. a ll kinds. 

If will sell. rePlY Immediately. Descriptive 
booklet. references. free. Invention RePOrt
er. 3B-11106 S. Longwood Dr .. Chicago 43. 

INVENTORS: Hundreds of manufacturers 
have requested our assistance in locating 

marketable new products. Complete infor
mation. free. Institute of America In
ventors. Dept. 30-C. Washington 6. D. C. - ..... ·- - 4. - -
CASH for Inventions-Patented. unpat

ented. Mr. Ball, BC-9441 Pleasant, Chi
cago. 
INVENTIONS Promoted. Patented or Un 

patented. Write Adam-Fisher Co., 183-A 
Enright. St. Louis. Mo. ·------ ----
WANTED: Practical Inventions for mar-

keting through chain. drug and cigar 
stores. Particularly desire lighters. smok
ers' articles. etc .. in plastic. wood or metal. 
Write Matt. 1412-GN, Great Northern 
Bldg .. Chicago 4. 
PATENTED. UnPatented Inventions Pro

moted. M. Joyce Humphries, 1424 Land
title. Philadelphia 10, Pa. 
INVENTORS! Save time and money by 

reading the book "Selling Inventions 
With and Without P atents." contains 
methods for selling before patenting, court 
rulings, mechanical principles: how to 
market finance Inventions succe.ssfully. 
Sl.OO prepaid, Metzler, 11 West 42nd. New 
York. ---- ---------~~--------~~ 
WANTED: Practical Inventions of all 

kinds by manufacturers. Patented or 
unpatented. Write:- John D. & Son. 285 
Howard Ave., Box 3213, Bridgeport 5, 
Conn. 
EARN Up To $2.000 year, inventing simple 

items for special cash markets. Ideas 
only. No patents. Hendrickson, Argyle. 
(8-A). Wisconsin. 

--- . -·-- ---------
INVENTIONS Wanted. Patented or Pend

Ing. Inventors Exchange, Dept.-D. Hart
ford 1. Connecticut. - - -· 
MIDWESTERN manufacturer desires to 

obtain new products for manufacture 
and sale. Forward general particulars of 
your product together with information 
concerning paten t status to Box 125, 
Parma, Mich. 

76 ,JEWEI.RY 

CERAMIC Jewelr:v Supplies. 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. ·----
SHELL Jewelr.v instruction book with 11-

lu'stratlons. plastics. shells, pinback, ear
bobs. for one set. Send only $1.00 to Wil
liams Shells. P.O. Box 8635, Sulphur 
Springs. Fla. 
MAKE beautiful shell jewelry, easilY. Big 

complete Ki t $3.50 Postpaid. Inst ruction 
Booklet alone 35c. Wholesale List. Shelart 
Studios. 2100 Tangerine Ave.. St. Peters
burg, Fla. -----------------------JEWELRY Findings. Chain. Watch Bands. 

etc. Send dime for Catalog. George 
Sassen . 154 Nassau S treet, New York City. 
GENUINE diamonds. out-of-pawn low 

prices. wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost. Shipped Free for Inspection. 
Appraisal. Send for Big Free lis t showing 
fine diamonds at startling low prices. 
Lloyd J. Butler. President. Prudential 
Loan Association, 133-UN. N. Clark St .. 
Chicago 2. 
SOLID Sterling Silver Ring- Ideal Xmas 

Gift-Girlfriend-Sweetheart or self. 
State type, send string for size. $2.00, Tax 
Included . plus sensational free offer. Gold 
Plated $4.00. Bellcraft, 811 East 39 St., 
Brooklyn N. Y. 

54 POPULAR 
SCIENCE 

XMAS gifts aluminum trays corr.•·acts 
$1.95 prepaid. Inquire about jewelry uo•

elties silverware Petersiel, 459 Albany, 
Brooklyn, N. Y. 

77 LA!\TGUAGE Ol'TFIT~ 

29 LANGUAGES by Llnguaphone, Russian, 
Spanish, Portuguese-Direct Conversa

tional Method for Mastering any language 
quickly, easily, correctly at home. Avail
able under GI Bill of Rights. Send for free 
Book. Linguaphone Inst it ute, 54 RCA 
Bldg., New York, CI 7-0830. 

80 .\lACHI:s-ERl' , TOOLS, 
SUPPLIES 

IT'S Easy to build your own metal and 
woodworking tools from Lewis castings. 

Materials and blueprints-and at savings 
up to 80% ! Lewis mllls, shapers, drill
presses and other shop tools have ample 
capacity and performance for home work
shop jobs. New catalog sent on receipt of 
10c to cover mailing-describes 23 Lewis 
tools. Address Lewis Machine· Tool Co .• 
3217 Union Pacific Ave., Dept, S, Los 
Angeles 23, Calif. 
WAR Surplus In small tools for machine 

shop-Send 10c for bulletin. Travers 
Tool Co., Dept, S, 5 Court Square, Long 
Island City 1, N. Y. 
NEW portable paint sprayers. compressor. 

tank and gauge $14.50, Gun $4.95, Hose 
$1. 70. Dealers wanted! Checks payable to 
W. Van Nosdall. Miracle Radio Shop, 675 
Courtlandt Ave .. Bronx, N. Y. 
HARDNESS Tester: Portable type reading 

Rockwell B & C scales. Free literature. 
Amity Products Company, Box 207A, Wal
tham 54, Mass. 
CONCRETE block machines $295. to 

$1680. Pallets all sizes. shapes; 8" x 16" 
48c. Mass production aluminum castings, 
Mail drawing_ Fla. D ie Casting Foundry, 
Orlando, Fla. 
MAGNETIC Chucks, Indicator bases, 

$3.45! Unbelievable? Write, Eyrich, Box 
849-A, Milwaukee 1. 
GEARS For inventors. experimenters, 

model makers, schools, work shops, 
laboratories. etc. Government surplus made 
of brass, bronze. dural steel and stainless 
steel. 12 matched pairs; 24 gears. bevel, 
spur and ratchet. List price $12.00. our 
price $2.50. 25 matched pair; 50 gears. In
cludes larger gears. also sets of worm Q'ears. 
List price $30.00, our price $5.00. 50 
matched pairs: 100 gears better assort
ment. Including worm sets. List price 
$75.00, our price $10.00. Limited quantitY. 
Order now. Write for our bulletins on ball 
bearings, rectifiers, Relays, Selsyns. Horns 
and Government surplus materials. Met 
Exchange, 323 Canal Street. New York. 
GRINDER Kit, for all small hand grinders. 

contains 10 rotary files, fi ve ball and five 
Inverted cone type, 3/ 32 diameter shaft. 25 
abrasive disks and mandrel. 6 chamois 
buffing heads. All for $2.00. Radloco, 1110 
S. Marshall Bldg., Cleveland , Ohio. 
TAPS & Dies direct from manufacturer. 

Equip your shop at small cost. Write for 
free price list. King Tap & Tool Co .. Inc .. 
North Attleboro. Mass. 
AIR Compressors. Electric, 3 Stage, Value 

over $200.00. New 27 Volt AC-DC. Con
vert Easily with Transformer or 4 1000 
Watts Heating Elements. Weight 28 lbs.
instructlons Free. A real buy $15.00. Imme
diate Delivery. Write For Quantity Prices 
-General Vacuum Co .. 1439 Grand Ave., 
Kansas City 6. Mo. 
VERY Inexpensive. Sixty-two different di-

visions. All degrees and half degrees of 
circle. Used on lathes up to 20" swing, 
drill-press. milling machine. etc. Very ac
curate and durable. Write for free folder. 
Sat isfaction Guaranteed. Long's Index 
Heads. Box 537, Torrington . Wyo. 
OIL Heater conversion (pot burner) units. 

Cement mixers. block, brick machines. 
Blue Squares, Excelsior. Minn. 
TWELVE-In-One Precision tool. Fine tem-

pered steel. Fits pocket. One piece unit 
includes: adjustable nut wrench, alligator 
wrench, screw driver, file , glass cutter, 
wire stripper, staple and tack puller. 
straight edge, magnet rule. knife sharp
ener, bot tle opener. $l.Oo postpaid: guar
anteed. Bishop Engineering, 111 W. Wash
Ington. Chicago 2. --VENETIAN Blind Paint Machine. auto-

matic. Wlll teach use. $550.00. 279 E. 
Burnside Avenue, Bronx, New York. 

DRILL Grinder for twist drills $2.95, Bee 
ad on page 282. 

UNIVERSAL Tools Dandy 10 Piece Set: 
R !gld Pipe Wrench. Channellock Pliers. 

Adjustable Wrench, Ceetee Pliers, Diag
onal Cutter, Ballpeln Hammer, Plastic 
Screwdriver, Waterpump Pliers, Hacksaw 
& Blade, Cold Chisel, $19.85. Order Now. 
Universal Tool Co., 1527 Grand. PM 12. 
Kansas City, Mo. 
CIRCULAR Saws $1.00 each. Approx. 6". 

Used but good condition. Route 6, Box 
97, Mt. Clemens. Mich. 

81 MAGIC TRICKS, 
PUZZLES, ETC. ----- - --

MAGICIANS'. Gamblers' secrets exposed. 
Cards. Dice. Punchboards, Slot Machine. 

Catalog lOc. Book Co., Box 671, St. Louis 
1. Mo. 
500 TRICKS you can do! Douglas• famous 

Catalog of 500 Tricks, now only 10 cents. 
Amerlca·s fastest service on magic for 
pocket. parlor. stage, professional, amateur. 
Douglas• Maglc!and, p~}la~. _Te_xas .. _ __ _ 
MAGIC Races! Touch of a cigarette and 

''They're Oft'· In a thrllling six horse 
race! It's fun! It's exciting! 12 for 25c. 
Wynn Novelty House, Dept. RE126, 3232 
Lorain~ Clev_el_a?_d _13!.. Ohio:.:.·-----
BE a Magician. Large profesional magic 

catalog of latest tricks. 25c. Ireland. 
F-109 North Dearborn, Chicago. 
VENTRILOQUISM Exposed. First time 

published. Free Booklet. Quackenbuch. 
Big Flats, N. Y. 
"MAGIC V anish""ln~g-=c:-a-r7d:-: .. -. ""T=-h-ro-w-i"'t""in,....-,.t-o 

air, It completely disappears. reproduce 
It later from spectators pocket. Easy to 
do. Complete 25c with magic catalog, The 
Magician, 2463-D, Kensington Ave .. Phila
delphia, 25. Pa. 
EASY to be a radio mind reader. Our book 

tells how. $1.00 postpaid. Free magic 
catalogs and lists. Thayer Mfg. Co .• 814 B. 
La Brea, Los Angeles 36, California. 
FREE! Large Catalog of magical apparatus 

If you remit 25c for "Magic Is Fun" 
magazine. Robbins Co., 152-F West 42nd 
Street, New York_·- -:-----:--::-:--:---:-:-
VANISHING Quarter and Catalog 25c. 

Sterling Magic, Box 191. Royal' Oak. 
Mich. · 
FAKIR Monthly Includes free trick every 

Issue 25c. Fakir, 114 Grand, Brooklyn 
11. N. Y. 
HYPNOTISM- 15 illust rated lessons com-

plete, postpaid. State age. For profes
sional use only. Hypno Studio, 7028 5th 
~.}!!.!.!.. L~s Ang_e!~s~3_:...· -"C-:a·-'ll~f'-. -:-:-::----::---:-:-
200 ELECTRIC Stunts, 110 volts, $1. 

Cutting Sons. Campbell 3. Calif. 
MAGIC: Big 160 page Illustrated Catalog. 

latest Magic Goods. 25c. For over ~!, 
century we have supplied Professional as 
well as Beginner. Chicago Magic Co .. 2300 
N_. r.:ta~on. Chlcag2..~?=-:· :--c- - =-::--:--
TANGLED wire puzzle. lOc. Scheetz. 98 
_!!ra~ch Street, Sellersv11_Ie. Penna. 
AT Wholesale Jokes Tricks Puzzles and 

Novelties. List on request. Harry 
Schwamm. 237 E. Ninth St., New Yort 
3. _N. Y ·-~-===-:--=---=:---:---::--:------
VENT RILOQUISM-Handy, 54 page pock

et s ize volume 25c. Joseph Jones, Box 
1_19~ . Columbus, Ga. 
LOOK! Diminishing Card Trick - 5c. 

Northeast, Box 6618, Kansas City, Mo. 
WORLD'S largest professional magic shop. 

keeps you In touch with latest tricks. 
To receive mailings, send 35c for new cat
a log, Holden's, 220-P West 42nd St .• New 
York. 
TRICKS. Secrets. Cards. punchboards, 

etc.. explained. Big Illustrated circular 
f!Jl~. ~ack. Box 1278-P, San Francisco. 

81-:\ :\lAGNETS 
MAGNET. "Alnico" 4 oz. Horseshoe. pow

erful (lifts about 5 lbs. ). $1.00 Postpaid. 
Ros~~6 W. Broadway, New York 7. N. Y. 
POWERFUL Alnico Magnet. Ten pound 

pull. $1.00. Many others, literature free. 
Ronald Eyrich, Box 849, Milwaukee. 
MAGNET "Alnico" 4 oz. Horseshoe; pow

erful (lifts and pulls up to 10 1bs. ). 
$1.00 postpaid. Ross, 68 W. Broadway, New 
York 7. N. Y. 
SPECIAL. 12 Alnico Magnets plus 100 ex

periments, $3.00. 100 experiments only, 
25c. Eljay, Box 891, Newark 1, N. J. 

Copynghted material 



82 li.A..''H: F ACTrRING 

NAME plates for manufactured products. 
Any quantity, Ad-Crafts, LaCrosse. Wis. 

0 -

MODELS, small lot manufacturing, metals. 
plastics, etc. Millburn, Burlington, Ken

tucky, 
PLASTIC Gifts assembled from prefabri

cated kits. Ideal Xmas gifts. Catalogue 
10c. Plutic Products Co. , Box 384-U, 
Massillon, Ohio. 

83 JULK GOATS 
MONEY from dairy goats! Booklet free. 

Introductory 3-month subscription to 
leading magazine 25c. DairY Goat Journal, 
Dept. 668, Columbia, Missouri. 

84 lULITARY INSIGNIA 

COLLECT colorful Army Patches. Pictures, 
Price and sample patch only lOc. In

signia Mart . 703 Broadway, N. Y. 
22 DIFFERENT emblems-$1.00 (Value 

$4.60). Int roductory offer, never before 
equalled. Price and Insignia Guide lOc. 
Hobbyguild, 35X West 32n d St., New 
York. 
FOREIGN medal r ibbon packet. United na

tions. Axis Sl.OO. Sample 20c. Insignia
craft, 236 28th Ave. N.W .• Calgary, Canada. 

85 lUNERALS 
& PRECIOI:S STONES 

GEMS, precious and semi-precious, an gen
uine from world wide sources. Deal di

rect, no overhead. save money. Catalog lOc. 
Hill Co., Route 7-K. Salem, Oregon. 
AGATES, three for $1.00. Rockbound. Box 

555 ._Qrand _J~ctlo_n_. Co}.:-· -:---:--:::---,--:
"GENUINE" Arizona Rubies (Garnets). 

Send quarter for packet. Mineral Speci
mens Company, Box 2651, Phoenix, Ari-
zona=·~~-=-~~--~.,---~-,----
PANNING Gold-Learn How. Illustrated 

booklet and catalogue of mining books. 
suppl1es. Free. Old Prospector, Al3, Dutch 
Flat, Calif. 
WYOMING Jade: Square inch each light 

green, black, Mottled. Also sQuare inch 
each Montana Moss & Turritella Agate. 
Diamond sawed. Money back guarantee. 
All for $1.00. Jade & Agate Mfg. Co., Box 
166, Casper. Wyoming. 

86 ~USCELLANEOl:S 

GOOD "Used" self-instruction educational 
books on all subJects bought, sold, rented, 

exchanged. Satisfaction guaranteed. Com
plete information and 100-page illustrated 
bargain catalog Free ! Write-Nelson Co .• 
Chicago 5 
MEXICAN-Aztec Featherwork Tropical 

Bird Picture Cards. Samples 25c. Bulle
tin Free. Mexican Products Co .. 126 N. 
Main. Tulsa 3. Okla. 
BOOKF'INDERS I ( Sc.:..a_r-ce-.-o-u~t---of::---P-r.,...in_t_un_-

usual books) Quickly supplied. Send 
wants. Clifton, Box 1377 PSM, Beverly 
Hills, Calif 
THE Lord's Coming! Get free undeniable 

proofs today. Write International Evan
aelism. Box 263 , Duluth, Minne=.cso:..:t:.::a~. -:-
"TRUE Christian Religion". To obtain a 

free copy of an 80-page digest of this 
remarkable work b:v the famous scientist. 
philosopher and theologian, Emanual 1 

Swedenborg, send your name and address 
to Swedenborg Foundation. Inc.. Room 
1648, 51 East 42St .. New York 17. 
FIREWORKS. any time. any quanti ty. 

newest ideas, highest quality, best values. 
Giant salutes. aerial bombs, skyscreamers. 
battle-in-the-clouds, new jet-propulsion 
plane rocket. 150 piece combination offer 
$4.95. Satisfaction guaranteed. Write for 
bist new catalog. Banner Fireworks , Dept . 
42, Toledo, Ohio. 
MEDICAL Laboratory Technicians In great 

demand. We train you in your spare 
time. in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-S, 
Austin 5, Texas. 
JEEP Hats lOc, Meskits 35c, Canteens 50c, 

Covers. Cups 15c. Leggings 25c. Holsters 
SOc. Gunsllngs 75c. Pistol Cartridge Belts 
75c, Field Bags 95c, Tool Box, Steel Hel
mets. Raincoats $1.00; Wading Boots $3; 
Catalogue. New York Salvage Co.. 144 
Chambers St .. New York City. 
LUCITE Wedding- Baby A·-:-lb:-u- m-. ---::S:-w-:1-ss 

Musical movements. Swiss Musical Pow
der. Cigaret-Candy Boxes. Novelties of 
Distinction, 131 W. 42nd, N. Y. C. 

MECHANICAL Drawing Instrument-
Veeco, 4 piece, compact, precision set. 

brand ·new in lined case, value $12.50. 
Special, $7.25, $10.00-Charvos 9 piece set. 
$8.50. Army Surplus Slide Rules, slightly 
used. 75c each. Hull Automobile Compass. 
for accurate road direction brand new, 
$2.50. Brand new folding vailse knapsacks 
made of heavy olive green duck. heavily 
bound and reinforced, repellent to fire or 
water. Inside 3 large snap fastened pock
ets, heavy webbed straps, hand and shoul
der handles, size opened 22"x54" closed 
22" rolled. Useful to Hunters. Boy· Scouts. 
Hikers and for all traveling use A $7.50 
value, Special $2.25 Postpaid. Prisms for 
6x30 or 8x30 Binoculars brand new $1.50 
each. Offset prisms to be attached to 7x50 
B. & L. Binoculars gives double the field 
of the ordinary 7x50 Binocular. Cost $98.00. 
Special $25.00. Green Sunshades for Bin
oculars size 6x30 and 7x50 snap on type 
value $7.50, Special $1.25 per pair. For
ward money order. No C.O.D. shipments. 
Public Sport Shops, 13 s. 16th, Philadel
phia, Pa. 

WISE Nut Cracker. Patented steel con-
struction. Quickly shells Pecans In 

halves; all sizes and varieties. Guaranteed. 
$1.00 postpaid; C.O.D. Plus postage. Wise 
Nut Cracker Co., Box 5524, Fort Worth , 
Texas. 

UNUSUAL Novelties, samples lOc. Modern. 
Box 2, Knickerbocker Station, New York 2. 

GET Lots Of Mall: Name Listed Three 
Directories 25c. Harvey Teeple, Decatur, 

Indiana. 
PICTURES. Books. List Free. Samples 

25c. Assortment $1.-Nu-Art. 436 N. Y. 
Ave., Brooklyn 25, N. Y. 
LATEX; Distributor's Special! $2.00! 

Three doz. popular brand & 1 "Super"! 
Wholesale prices with order. Lotz Bros .. 
Dept, 1. 418 Kemper Rd .. Rte. 5, Lock
land, Ohio. 
MAKE Your Own Plastoplate printing 

cuts. Simple, easy process. Plastoserv-
1 ice. Argyle (2) Wisconsin. 
· · FOR Laundered Curtains- Use a Modern 

And Easy roll-on curtain plnner for at
taching curtains to the stretchers Com
plete with instructions 25c postpaid. 
Yarger Tool & Manufacturing co.. Dept. 
PS, Morgantown. West Virginia. 
NYLONS, $14.00 Doz Details 25c Staf

ford, Box 5211. Ind.lanapolis' 1. Ind. 
RECEIVE Moneymaking Opportunities, 

Samples. Mails, Catalogs, Magazines. 
Your Name In Thousand Mailing Lists. 
25c. Gla.ssminex, 1654-P Amsterdam Ave
nue. New York 31. 
FREE literature how to locate burled treas

ure and minerals. Fisher Laboratory. 
Palo Alto. Calif. 
HYPNOTIZE anyone! Get the most perfect . 

easily learned. modern scientific course 
of "GenUine Hypnotism" in the world. 
Fully Illustrated. Only $1.00. Money back 
guarantee. Fowler. Soldiers Field. Boston 
63, Mass. 
DUPLICATORS $32.50 complete. Auto

matic-Feed. Nudevelle, 102 Greenwich, 
Stamford, Conn. 
STAG, Book Matches. 10 for $1.00. Logan 

Novelty Co .. Bellefontaine. Ohio. 
GLAMOUR Photos I Sample set $1.00. 

Risque-Pix, Box 699-E, Westfield, New 
Jersey. 
GLAMOR Photographs, 10 for $1.00. Wil

kins, 417 Hill, London. Canada. 
POWERFUL Mental Telepathy, Practical, 

free literature. Elgin, 912 Benton. Nash
ville 4, Tenn. 
CARPENTER5-50c Vestpocket Calculator. 

Simplifies everything I Free particulars. 
Box 1414, Great Falls. Montana. ·--
LADIES' beautiful alligator skin hand-

bags, shoes, bedroom sUppers $8.00 up , 
extra sheer Nylon like stockings $2.50 pair 
up, unique merchandise for gifts, cigars. 
Panama hats, embroiderers, souvenirs, 
Yarey straw articles, bags, Free particu
lars . Export, 656 Enna. Havana, Cuba. 

. 4- -·· -

NYLONS! Address. 50c. Ten pounds Wash-
ing Powder- Billfolds, $2.50. Christmas 

Cards-Fountain Pens, $1.10. Grabbags, 
$5.00. Renschler's, Carrollton (1), Ken-
tucky=·~~~~~~----~~--~--~~ 
CUT TERS Dental Burs reclaimed assorted 

125- $1.90; 400 - $4.90. Am-Standard, 
1208 N 13th. Philadelphia 22, Pa. 

50 BEAUTIFUL 1946 Christmas cards as-
sorted Box $1 .00 postpaid. Circular free. 

Shipp Greeting Card Company, 625 N. W. 
19th Street. Oklahoma City 3, Okla. 
BED-BUG Cockroach Killer. Positive 

death , harmless, with instructions. $1.00, 
Box 98. New Hyde Park, N. Y. 
FAMOUS fire gun thaws, heats water in 

stock t anks, disinfects, burns weeds, de
stroys tree stumps. 100 uses. Valuable lit
erature free. Sine Equipment, 16S, Quak
ertown, Pa. 
SENSATIONAL expose for sophlsticatea 

only! Send 3c stamp for particulars. Box 
=392, Westfield 12. N. J . 
CEDAR Boxes, natural glossy finish. Free 

price list. Sims, P . 0 . Box 485, Malakoff, 
Texas. ·-----------------
COPPER plaques and molds for plastics 

easily made by electroforming; complete 
outline of secret commercial process with 
personal guidance letter. $2.50. A. Man
ning, Box 165, Tuckahoe, N. Y. 
AUTO. House locks, Keys, sold, repaired. 

Favorite, 824 East 149, New York. 

87 l\IODELS, 
!\IODEL SUPPLIES ------------- -------------

MOSTcomplete Illustrated Catalog- "0-HO 
00" Model Railroad Parts ever pub

lished. Send 5c !or ma111ng. Belly, 1371 
Gates Ave. , Dept, 836, Brooklyn, N. Y. 
SHIP Model and yacht supplies. pomplete 

large 64 page catalogue. 30c. Wm. Wild. 
510 E. 11th St .. New York City. 
MODEL Engine Catalog. Railroad Supplies, 

25c. Refunded. Simonsen. P3054 Green
view. Chicago 13. 
BUILD model gas and steam engines usintr 

our ''No Casting" plans. Very fast. OniJ 
lathe and scrap required. Free Folder. R. 
Rowe Engineering, 8889 Appoline. Detroi* 
27. Mlc_h_igal!. , _ _ _ 
MODEL Ship Builders! Are you lookintr 

for authentic. precision ship models? 
Send for richly illustrated fully descrip
tive catalogue In full color of famous shipS 
of all kinds. Only lOc. Halesi te Yach* 
Service Inc., Dept . C-24, Halesite, Lontr 
Island, N. Y. 
SHIP model kits and fittings. Complete line 

Fisher model yacht equipment. AU 
Boucher, Fisher , Marine Model and Ideal 
Kits. fittings and blueprints at standard 
prices. Most complete stock in New Eng
land. Sen<i 10c for price lists. James Bliss 
=&=C~o.::··-I:.:n.:..:c:.:.."=:-:"22::.:0- Stat~. §t .. Boston, MasL 
BUILD Model Ships, Airplanes. Railroads. 

catalog 10c Ideal, 21 West 18th Street. 
New York 11. N.Y. 
" MODEL Railways"-book with simple In-

structions for building , laying out, oper
ating a complete model railway 256 pages, 
365 diagrams and charts. $2. Popular 
Science Dept. 126-C, 353 4th Ave .. New 
York 10, N. Y. -------·----
" SHIP MOdel Making"-book filled with 

complete plans for making any type 
galleon. clipper ship, etc. Nautical stlossary, 
193 pages. 133 pictures, $1. Popular Science, 
Dept, 126-C, 353 4th Ave. , New York 10, 
N. Y . 
ENGINE castings. Supplies. Catalogue lOc. 

Howard , PJ . 2417 N. Ashland. Chicasto, 
Ill. 
CATALOGS <Illust rated) for Modellersl 

Airplanes. 60 page book on solids. Fea
tures construction data. specifications, 
camouflaging, 15c. Railroads : 128 page 
'HO' guide. Equipment. accessories, fit 
tings, 25c (includes refund coupon). Send 
coin or stamps for each profusely illustrat
ed catalog desired. Polk 's. " Nations Lead
ing Hobby House." 314-P Fifth Ave .. New 
York City 1. 
~~~~~~----~·--------------
SHIP models. coaches. covered wagons, 

blueprints, supplies. catalog .25c coin. 
Roy Ha ncock. 323 Douglas Ave .. Ports
mouth, Virginia . . _ ·------
AMERICA' S Newest Hobby Model Engine 

Driven Ice Sled. Speed, Thrills. $4.95 
Less Motor. Model Planes, Race Cars. 
Trains Free Bargain List. Rtdgway's Hob
bies. 3312 Monroe. Kansas CitY. Mo. 
SH-=:I:....P...:a..:.n_d-:-:-Y-a-cht-m--octei fittings ·i blueprints. 

Send 25c for illustrated cata og No. 2D
Listing hundreds of Items. A. J. Fisher. 
1002-2 Etowah A\·e .. Royal Oak. Mich. 
BRASS Gears and model supplies for the 

inventors. Send 10c for catfilog, Pierce 
Model Works, Tinle:v Park . Ill. 
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STEAM engines-boilers-castings. Cata
log 25c. An ton Bohaboy. 2297 Price, 

Rahway. New JerseY._ . - - - ----
STEAM or Compressed Air Engine RotarY 

valve high speed single cylinder 7/ 16 bore 
1/ 16 stroke. Will power small boats ETC 
Complete Engine Assembled $5.00 blue 
print $1.00 Parts list dime. Amstoy Mfsr. 
Co .. P.O. Box 2638. Gravois Station. St. 
Louis. Mo. 
BIG illustrated model engine catalog 10c. 

Active Products & Supply Co.. 53 W. 
Jackson. Chlca2o 4. ____ _ 
RADIO Control. 10 tube unit, Revolution

ary Design. Write for details. Box 1097. 
H. Y._!I_:._N_,_Y·..:.·---
GIANT Scale Catalog in HO or 0 gauge, 

25c each. (Refund Coupon.) Lionel list, 
model Airplane or Boat list, 3c stamp each. 
Trilor Hobbyist. Box 260. N. Dartmouth. 
H ass. - ---·-.. ---.. . 
REMEMBER. when selecting Model Equip-

ment at GMCO, you wlll find a complete 
atock of model airplanes. gas engines, ship 
models, railroads, race cars. supplies and 
tools Chances are we have just what you 
want in stock. Send 25c for your copy of 
our new catalogue to GMCO Modelcraft, 
Hobbies. 91-17 (Sll) 173rd St .. Jamaica 
l. New York. 
SPEEDY 1" Motor. runs on top of flash

light cell! Parts. instructions. 35c. Ar
thur Fonskov. 655 Ambo:v Ave. . Perth 
Amboy. N . J. 
MIDGET steam engines $2.98, Boilers 

$2.65, stamp for literature. R. Looker, 
!l<?.x_~~-5_, -~ic_h_igan _C_i t_Y_. .:l::.:n::d:.:.. - ----
BALSA Wood Ideal for Modelers, Crafts-

men Sample carving block 25c. List Free. 
Sanlader. Manitowoc. Wis. · - -- - ·-
GASOLINE Motor-for model airplane, 

etc. Build it on your lathe! Simple de
aign, no castings! 3'' high, 1/ 6 horse
power. 6 h ounces. Descriptive pamphlet 
free . Eleven page instruction book plus 
bluepl'ints $2.00 postpaid. Spartan Indus
tries, 235 Lake Avenue West, Kirkland, 
~sh. ·--------------
MANUFACTURING Inventions for fifty 

years. Models, Machines. Baum's, Kan-
aas C?itY. ~~o;.:... __ _ 
ORANGE Crate will provide all wood 

needed to build " North Star", 3 masted 
trading schooner. sailing model. New . 
aimple construction. FUll sized plans and 
Instructions $1.00. Milton Sailing Models, 
Box 466, Rye, N. Y. 

88 .1.\lONEY !\lAKING 
OPPORTUNITIES 

----~~~---------------DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner, 

P-125. West 86th. N. Y .. N. Y . . - ' - ----
ELITE Collection describes 137 mone:y

making plans: local. mall order. Parti
culars free. Elite Co.. 220-A Grand St .. 
N . Y. 
HECHANICALL Y Inclined Men-own and 

operate general Appliance Repair shoo. 
Complete, illustrated ((OUrse shows you 
how. Weldin~t. Refrigeration. Motor re
pair. How to get business. etc .. all phases 
covered. Free literature. Christy SUPPlY. 
Dept. 14~~ . _28~5 N. Centra~ Ave., Chicago. 
EARN money at nome--steady Income--

Write Successful Income Builders. 508-B. 
Hollywoo<!~~_9aHioE_n.::l:.=a::..· - ------· 
LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex
pensive cOt-respondence course. Write 
Metasclence. ~e _ Land._!'.!~~id-:;a::.:·~---:-
$10.000.000 FREE-Annually-Prize Con-

tests. You can win fortune. We offer 
expert help, Bulletin, Free. Cash Regis ter
B. 210 fifth Avenue, New York 10. 
SILVOGOLD, America's Finest 1,000 Sig

nature Embossing $1.00 Kit. Glass 
Packed. Two toned. Proposition Free. Ben
der Products. Mastic 3. N. Y. 
21 POPCORN, Candy Apple. etc. Formulas. 

All money-makers. $1.00. We can supply 
equipment. Concession Supply Co.. Dept. 
" A". Box 133 Sta. "B". Toledo, Ohio. 
HARMONICAS: Musical Instruments

Pricelist Free. Wholesalers, 11 E. Centre 
Street. Bll:ltim_2Ee 2. M~:... -----:--:-
SCRAP Metal costing 5c pound brings 

Dollars In finished castings. Lifetime 
profits. Information. Fritz Foundry & Sup
ply, 622A N. Fulton. Allentown, Pa. 

56 POPULAR 
SCIENCE 

. . 

EARN Extra Cash-full time or spare time 
- selling Pines• 1947 Greetings. Profits 

over 100% for producers. These sensational 
easy-sellings boxed assortments must be 
seen to be fully appreciated. The complete 
line Includes over 100 different money
making assortments for all occasions
birthday anniversary, convalescent. con
gratulations. announcements. invitations, 
gifts special occasion and holiday cards; 
distinctive social stationery for men and 
women. Climb this big-profit band wagon 
by sending $3.00 now for your saleable 
samples (value $6.00) of six different cur
rent feature dollar box assortments to
gether with full details of our no-risk 
money-back guarantee on our complete 
line. Just print your name .and address. 
attach $3.00, and mail to: Pmes. Box 32. 
Flushing 2, New York. 
START Your own business ! Big money 

manufacturing novelties. plaques. statu
ary. Free catalog. Write Bing Products. 
88-B2F Broad Street, Boston 10, Mass:.__ 
ELECTRIC Clocks are everywhere you go, 

buildings, homes. parking-lots. factories. 
Repairs Increasing. Our easy to Jearn 
course with pictures and drawings teach 
You how to repair these clocks. Elect ronic 
Supply Co .• Box 2350-B, Houston 1. T exas . 
EARN up to $2.000 year. Inventing simple 

items for special cash markets. Ideas 
only. No Patents. Hendrickson. Argyle 
(8) Wisconsin. 
WIN Contest Money. General Contest Bul-

letin shows how. 15- Big pages of helps. 
Many current contests list ed. Sample 25c. 
General Contest Bulletin. 1609-A East 5th. 
Duluth 5. Minn. 
CLEAN up $5000 yearly selling specialties, 

just like I do. Write me. carelton. Beth
any, Okla. 
200 MONEY Making Deals, Plans Rare 

formulas. Schemes. Folio Free. Formlco 
Crafts, Box 572. Dayton. Ohio. - . 
CARNIVAL Ride Plans: Kiddie Auto $5; 

Toonervllle Trolley $8; Brill, 228-C, 
North University, Peoria. Illinois. 
"THERE'S Big Money In Junk," and re

pairing batteries. Write. Batteryman. 
Grand Junction 1, Colorado. 
NEW Xmas sensation. photo developer. 

entire outfit including chemicals $1.00. 
Home Sales. Box 12T, Oaklandon, Indiana. 
EARN Money evenings, copying and dupli

cating comic cartoons for advertisers. 
Adserv•ce , Argyle (2) . Wisconsin. 
HAMMERED aluminum glftware extreme

ly profitable - Detalls - 299 College, 
Kingston, ODt. 
w ASffiNG Machines. Parts any make. 

Old New. Northeast 1358. H Street. 
Wash. 2. D. C. 
A $100-a-month hobby at home! No so-

liciting, No mall order, no meeting 
people. Easy, enJoyable pastime. Details. 
25c. (Refundable.) Laura Dickson. 808-PS 
Elizabeth St reet. Anderson, s. c . 
wANTED persons free of criminal record 

to Foot Print Children, ·Identification 
Protection Territories Everywhere, Life 
Time Opportunity. The Smith System. 217 
w . Keefe, Milwaukee 12, \'yis·.:..· ___ _ 
$246.50 MAKING baiDing secret device 

without sklll, machinery, from former 
top priority war material costintr $1.50! 
Guaranteed simple, revolutionary new dis
covery. unbelievably profitable. Universal 
appeal. Frank. illustrated proofs. free ! 
Rolls Enterprises, 115 West 16th.. New 
York 11. 
~~~--~~~~~~--~
ASSEMBLE colorful handmade jewelry 

with Interlocking plastic links. Free de
tails. Hughes, 712 Kimball. Danville 2. 
Illinois. 
STOP - Be independent - 360 business 

plans. formulas, for local and mall order, 
descriptive booklet free. Star Enterprises, 
Box 41. Brooklyn 14, N. Y. 
DOLLARS Dally! Learn How. Read 

"Timely Tips Magazine." Paulding, 
Ohio. 19th Year, $1.00. Three copies 25c. 
EARN money at home! Thousands do! 

"Home Worker Magazine" tells how. 
Sample. 25c (coin). Six Issues. $1.00. 
Arthur Sizemore. Pub., Box 870-S. St. 
Petersburg. Fla. 
DOES $1500 A Year " On the Side" Inter

est You? Details Free. Southern Spe
cialty service, 210 North E .• Lake Worth, 
Florida. 

SHELLCRAFT Kits for beginners. Shells 
and complete supplies for making pins, 

earrings, combs. and novelties. Instruc
tions free with $2.00 and $5.00 kits. we 
carry a complete line of shells and parts. 
Free price list. Immediate shipment. 
Member of Miami Chamber of Commerce. 
Herbert Diamond & Co.. 1121 North Eas t 
First Ave . . Miami, Florida. 
FREE Nylons! (legitimate)- 25c (refund

able) gets information. Renschler 's, Car
rollton ( 1) . Kentucky. 
OUR Idea- We Back it. Earnings unlimit

ed. Plans. dollar refundable. Griswold & 
Morris, Wholesalers, 176 W. 4th, St. Paul. 
Minn. 
MONEY for your spare time. Send 15c for 

literature describing over 50 mail order 
unusual educational books for adults. 
Standard System, 408 So. Spring, Los An
geles 13, Calif. 
NEW Lawn Mower Sharpeners. Deta11s for 

stamp. Anton Wellert, · 142 Gaylord St., 
Binghamton. N. Y. 
MAKI: Big Money Preserving B aby Shoes 

In metal Bronze. Pearl. Gold and Stlver. 
K!ktavi Co., 8620 S. Ruthelen. Los Angeles 
44, Calif. 

89 ~IO~CUENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalolf. 

Grani te-Marble Factory. A49. Oneco. Fla. 
90 l\IOTION PICTt:RES, 

SOt:ND EQUIP~lENT 

RENT 8mm-16mm and Sound Films by 
week. New catalogs. Lowest rates. Dayton 

Film. 2227 Hepburn. Dayton 6. Ohio. 
8-16mm SILENT-sound films. Complete 

rental library. All latest subJects. Free 
catalogue. (sample film tOe). Garden FUm, 
317 W. 50th. N. Y. 19. 
FIVE Slide V!ews-Qidest Convict ShiP 

afloat 25c. Slide Supply Service, 3111 
West Tuscarawas. Canton. ::O:.:h::l::o.:..· ___ _ 
CONVERT any 16MM Silent ProJector to 

Sound for only $97.90. Complete Sound 
Head and Adapter (Sound Head alone 
$59.95.) Easily installed. New 2000' reel 
arms necessary, $9.90 to $29.90 according 
to make and model number of present 
projector. Reel a rms C.O.D. Send check or 
money order for $97.90 to National Cinema 
Service. 71 Dey St .. New York 7. N.Y. 
UNUSUAL 8-16mm. film subJects. Big Cat-

alog with sample film, IOc. National Film 
Exchange, Sta. E-Broadway, Toledo, Ohio. 
KODACHROME movies. 8-16mm. Color 

sample, lists-dime. Projection length col
color sample--doUar. Also slides. Campus 
!:!~~·- 668-C, I~haca . _N. Y. ----
EXCITING Films - Bullfights. Movie 

Stunts. Unusual subjects. Send only 
dime for sample film and special List. 
Exciting Ftlms, 1071-E El Centro, Holly- · 
wood. California. 
HOLLYWOOD Films! Sample and catalog 

lOc. Stone. Lunenburg 10. Mass. 
BEAUTIFUL Girls- Life studies in Na-

tural Color 2x2 Art Slides. Magnlficlentl 
Different! Sparkling Poses ! 2 for $1.00; 
5-$2.00; 10-$4.00; 25-$10.00. Art Color Slide 
Co. , PS-1, P . 0 . Bo~~9, New York 67, N.Y. 
NEW 1600' reels $1. 75. Cans $1.25. Com-

bination $2.50. 8-16mm. films bought. 
sold, exchanged. Literature. End title 10c. 
International-S, 2120 Strauss. Brooklyn, 
N.Y. 
16mm. SOUND films. Complete s ubjects, 

good condition, $1.95 per 400' reel, up. 
Write for list of over 100 available titles. 
Blackhawk Films, Dept. PS24, Davenport, 
Iowa. 
BEN Turpin and Snub Pollard comedies. 

16mm sound. Dealers discount. Jubilee, 
723 7th Ave .. New ~~:.:rk::.:·--..,...,.--....,...-=--
USED 16mm subjects-sold-rented-ex

changed. Odel' s Film Service, 138 Te
hama St .. Brooklyn 18, N. Y. 
CHILD Is Born By caesarean Delivery. 

Original. Authentic. outstanding home 
movie production. Project It free. Send 
postal card todaY. Preferred Films, Ham
ilton 31, Ohio. 
8mm.-16mm. FILMS, Equipment. Bar

gains! Towers. 935 North Fortieth, Phil
adelphia 4. 
HOME Movies. Rent- buy-swap 8/ 16mm 

silent and sound at money-saving rates. 
Details for a dime. Midland, Box 429, Oak 
Park 3. Ill. 

Copynghted matenal 
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16 35mm SILENT Sound F ilms Projectors. 
Bedner. 5300 So. Talman, Chicago. 

UNUSUAL home movies: Travel, adven-
ture. sports. comedies. Silent-Sound. 

Many film bargains. Big illustrated 1947 
catalog, sample-dime. Audet. Box 6520-
AG. Philadelphia 38, Pa. 
UNUSUAL Movie! "Temptation" featur-

ing beautiful Models. 126 ft. 16 mm $5 . 
63 ft. 8mm $3. C.O.D.'s accepted. Fine 
Arts Productions, (PS) Box 2084, San An
tonio 6. Tex. 
LEARN movie projection. management. Free 

catalog. Theatre School. Elmira. N. Y. 
NEW ! Sensational! "Miss America of 

1946". 8mm .. 50 ft. , $2.00; Kodachrome, 
$7.50. 16mm .. 100 ft .• $4.00; Kodachrome. 
$14.75. Kodachrome proJection sample, 
"Walkiki Hula" . $1.00. Catalog, 25c. 
W.orld in Color, Box 392-A, Elmira. N. Y. 
8MM Desirable Films $1.00 up. 357 8th St., 

Gloucester N. J. List 15c. 
PRIZED Personal movies processed free 

end title. write for price list details. MK 
Photo, 449 Continental. Det roit (14), 
Michigan. 

16mm SOUND Comedies. Musicals. Shirley 
Temple. Bob Hope, Bing crosby, Stoop

nagle. others. Comedy House. 130 W. 46, 
New York 19. 

SEND stamp for 16mm, Smm lists. Ster
ling's. 679 Northampton. Easton. Penn

l!ylvan!a. 

91 MOTORCYCLES, 
BICYCLES, SUPPUES 

FLOYD Clymer's Popular Motorcycle 
Books: Motorcycles, How· to Manage 

Them $1.50 Motorcycling Manual 
$2.00 English Motorcycle Service 
Manual $1.50 Speed, How to Obtain 
It Sl.50 sample English Motorcycle 
Magazine SOc Plans build a ttractive 
motor scooter $2.00 Plans Elect ric Bi
cycle $1.50. Prices postpaid. see classified 
adver tisement under "Automobiles". Mo
tor book catalog free . Clymer, Dept. B-129, 
2125 W. Pico, Los Angeles 6, Callf. 

WHEELS. Tires. Tubes for Motor Scooters . 
Midget 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. 
Chicago 5. Illinois. 
CUSHMAN MOTORSCOOTER $40. Briggs 

motor $5, tires $1.00! Send 25c for new 
bargain catalog packed with money saving 
buys In motorscooters. motorbikes. midget 
cars. motors. wheels. tires and parts. Gall 
and Company, 538 Erie. Toledo. Ohio. 

LARGE stock Indian parts. Expert motor 
rebuilding. New and rebuilt Chief Motor

cycle. motors only. Indian Motorcycle 
Sales. Kansas City 1. Mo. 
MOTORCYCLE Racing Books: Speedway 

History, 256 pages. 50 photos world fa-
1 mous riders, machines. $2.00 Sten-"THE World's Greatest Passion Play". All 

sizes. Rent or Purchase. Write Hemen- ' 
way Film, 33 Z Melrose St.. Boston 16. 

ner's Motorcycle Speedway Annual . 46 
photos. complete history English, Austral-
Ian Racing. Sl.OO postpaid. Clymer. Desk 

j B-121. 2125 w. Plco. Los Angeles 6, Calif. Mass. 
FRESH Movie Film 100' 16mm $2.25, three 

rolls $6.00. 25' double 8mm $1.25 devel
oping included. Ambassador. 479-A Quincy 
St .. Brooklyn. N. Y. 
FILM- Movetone is back. It's Weston 12. 

nonhalation. Free process!ng-100 ft . 
16 mm, $3.25; 25 ft. Double 88, $1.50. Bulk 
film without process!ng-100 ft. 16 mm, 
$2.25; Double 88. $2.45. Free Circulars. 
Fromader Genera. Davenport 5. Iowa. 
ART Model Films. 16mm rentals exclusive-

ly Adults. List. enclose stamp, Larm 
company, 3023 Seyburn. Detroit 14, Mich. 
FREE Catalog; Movies. Cameras. P rojec

tors: Photographic Supplies: Enlargers. 
Printers. Cameras. Goodwill Company. 
J ackson. Tennessee. 
HOME Movie Headquarters offers latest 

Information on new tUrns and slldes. 
Wri te for free catalogues today. Dept, 3. 
Balley Films, Box 2528, Hollywood 28. 
NEW Movie Films Wholesale! Free Cata-

logue! Surprise samples, lOc. Superior. 
126 Fourth, Paterson 4, N. J. 
HOME movie headquarters offers latest 

Information on new films and slldes. 
Write for free catalogues· today. Dept, 3. 
Balley Fllms, Box 2528. Hollywood 28. 
FREE catalogues.-8mm, 16mm. 35mm. 

Silent-sound. Meginn!s. 115-H Anchor, 
Oceanside, New York. 
BEAUTIFUL Models in 20 new, daring 

subjects. 100 feet 16mm, $5.50. Immedi
ate dellvery. National Cinema Service, 71 
Dey Street. New York 7. N. Y. 
16MM MOTOR Driven Projector $18.00 

Postpaid. Selco Products. Danvers. Mass. 
GUARANTEED Fresh movie film! Dallte 

loading! P rocessing free! Three spools 
double 8mm $3.45! Six single Smm for 
Un!vex. $3.50! Postpaid, ESO-S, 828- A 
West 39th, Kansas City 2, Missouri. 
MOVIE Camera Films. 100' 16mm $2.50. 

25' double 8mm. $1.25. Free Developing. 
Better Films. 742 New Lots. Brooklyn 7. 
N.Y. 
TALKIES : Convert your silent 16mm 

Projector Into sound with our guaran
teed parts kit. Plays all 16mm sound films. 
Quickly assembled at home. Special Intro
ductory offer: Send this ad now with 
$19.95. check or money order, and we will 
jnclude sound test film, instruction manual 
and full Information on how to use with 
your radio. Kit Includes photocell, exciter 
lamp, optic. which makes a sound head 
complete. Or send $1.50 for complete blue 
prints showing how to make adapter your
self. Sound Tech, Box 3071, Hollywood 28, 
California. 

WHEELS ! Bulld wagons. scooters. mowers. 
I trailers. wheelbarrows. grocery carts. 

baby carts, play pens. baby carriages. 4 ·• 
to 16". Free list. Trulsen Mfg. Co .. 811 E. 
31. Kansas City, Mo. 

GENUINE Moto-Scoot parts. Amsco cen-
trifugal clutch. Windshield side cars. All 

other parts and accessories. Write for parts 
list. Also genuine engine parts for Briggs 
and S t ratton. Lauson American Mota
Scoot Co., 1319 W Carroll Ave .. Chicago 

7. !Jl,~· -----------------------------
FACTORY Built midget racer chassis 

$35.00 less motor: Clipper motorscooter 
$30.00: Cushman less motor $15.00; mo
tors $4.50 up; 49 army surplus Briggs & 
Stratton and Lauson motors; more than 
5000 small balloon tires. 10 to 20 Inches 
high, $1.50 UP. Ma!lorder only. Send 25c 
for Big War-Bargain catalogue Number 16 
llstlng these and hundreds of other bar
gains In new and used motorscooters. 
small cars. parts. plans. etc. (35c by first 
class mail). Midget Motors Directory, Ath
ens. Ohio. 

MOTORSCOOTER $10 Motox $3. T ires $2! 
Send 25c for big new catalog Number 

934 listing scores of other sensational bar
gains in motors. wheels. motorscooters. 
motorbikes. Servlcycles. tir es. etc. Asso
c iated, Box CS-1764, Toledo. Ohio. 
FLOYD Clymer publications Book of 

Ariel, BSA, Morton. Triumph, Villlers 
Engine. Complete authentic service man
uals, $1.50 each, postpaid. Specify tit le 
wanted. Motorcycle Speedway Racing, 256 
pages, $2.00 postpaid. Clymer, Dept. 
B- 128. 2125 W. P lco. Los Angeles 6, Calif. 
BUILD America 's lowest priced motor-

scooter speedster! Complete plans, speci
fications. $1.00. Big list bargain priced 
used motors. etc.. included free ! Motor 
Supply, Box 1682-CS. Toledo. Ohio. 
PROFESSIONAL Midget Racer. Motor-

scooter Midget Roadster and Midget 
Motorcycle. Plans, specifications for all 
four contained In Illustrated handbook. 
25c Big list bargain priced used motors. 
motorscooters. Servicycles. etc.. Included 
free! Midwest. 3839 Drummond, Toledo, 
Ohio. 
SCOOTER-CAR runabout! Two passenger, 

three wheeled, motorized, speedy, More 
than a motor-scooter! Simple construction 
from available second hand parts. Detailed 
plans $1.00. Pla ns for midget "Jeep~· In
cluded free. Universal, 2671 Algonquin, 
Toledo, Ohio. 
MOTORBIKE Manual containing easy to 

build Motorbike and scooter plans, motor 
tune up Information $1.00, Veco, A2D6 
Box 124, Evansville 5. Ind. 

BUILD the first five passenger half-ton 
three wheeled motorcycle In your local

Ity. from Ford parts. Show your genius. 
Easy built. useful handY. Noth ing like 
it. Instructions $1.00. Motorcycle De
signers, 73-B South Shirley, Pontiac 20. 
.Mich. 

NEW Bicycle Engines. 120 mlles gallon. 
Easy Installation any bicycle. Send dime 

for folder. Clymer, Desk B-120, 2125 W. 
Plco, Los Angeles 6, Calli. 

92 1\IUSI C, 
M USI CAL INSTRUl\IENTS 

SONGWRITERS: Send poem. (Any Sub-
Ject) . For Free Examination and out

standing offer. Write for Free Instructive 
Booklet outlining opportunities. Recordings 
Furnished. United Music Service 140. 
Salem, Indiana. 
HARMONICAS $1.50, $2, $2.90. Double 

Row $3.00, $5.00, 7. 75, 9. 75. Send .25c 
now for our 64 page Harmonica Music
Instrument Prlcelist. Musician's Shop, 2 · 
E. Centre Street. Baltimore 2, Md. 

LEARN Plano Tuning. Prepare for Career 
In fascinating profession. $5000 year 

easily earned. Real security, Plt:asant easy 
work. No profession PaYlnsr se well can 
be mastered so quicklY. Natural Aptitude, 
desire to get ahead chief requirements. 
Prospectus and full information on request. 
Harmony School of Piano Tuning, Box 582. 
Harrisburg, Pa . . 

P IANO tuning for· everyone. Vibration 
method. Chart. lesson. and details $1.00. 

Oscar Fylling, 841 Robinson. Orou1lle. CaL 
ACCORDIONS wholesale prices. Request 

circular. New streamline accordions. All 
sizes and makes. Monarch Accordion Co., 
44 N. Albany Ave .. Chicago, Ill. 
PIANO Playing For Fun! You can learn 

this Internationally popular way! Com
plete, $3.95 postpaid. Mus iQuest Publica
tions. 2028-B. Potter. Eugene, Oregon. 

HARMONICAS $1.50 $2.00 $2.90 $3.50. 
Double Row $5.00 $7.75 $9.75 $12.75. Ac

cordions-Guitars-Drums. Free Lists. Mu
sician's Snop, 2 E. Centre Street. Balti
more 2. Md. 

IF You Don't Have Our Musical Instru-
ment Catalog you are missing some

thing. I t's full of hard to get items. Ac
cordions, Guitars. Bass VIols, Vlbraharps, 
At lower prices too. Harden and Son, Mu
sical Merchandisers, Marlon, Ohio. 

93 SA)IE U STS 

MAILING Lists. certified. productive. in
expensive. $5.00 1000. Homeworkers. 

agents. buyers. etc. Write DIXIe Service. 
King, N.C. 

MILLIONS of names state your needs. Q 
Service. 422 S. Dearborn. Chicago, Ill. 

$1.00 BRINGS 2.000 late 1946 actual cash 
mall order customers Northern Co., 

Lake City, Arkansas. 
200 NAMES & addresses guaranteed $1.00. 

Monica Lake. 815-B. East 14th Street, 
Brooklyn 30, N. Y. 

95 OLD GOI.D, WATCHES, ETC. 

GOLD $35.00 Ounce-Mall old gold teeth. 
diamonds. jewelry. watches- receive cash 

by return mall. Satisfaction guaranteed. 
Free Information. Dr. Weisberg's Gold 
Refining Company. 1500-B Hennepin. Min
neapolis. Minn. _ _ _ _ _ 
WANTED- Old. broken jewelrY. Cash paid 

immeci!ately. Mall gold teeth. watches. 
rings. silverware, diamonds. spectacles. 
Satisfaction guaranteed. Information free. 
Rose Smelt ing Co., 29-Y East Madison, 
Chicago. 
OLD GOLD In any form: Highest price. 

Mall old or broken Jewelry, rings, 
watches, gold teeth. Receive cash by re
turn mall. 100 ~;. satisfaction or your ar 
tlcles returned. The Old Gold Specialist, 
Robert Wyndham, 1035 East A. Street 
Ontario 2, California. 

96 OI.D STAl\lPS WANTED 
WHAT have you to offer? A collection? A 

"Shoe Box" accumulation? Anything in 
stamps. We urgently need them. Spot 
cash paid. Cosmopolitan S tamp Co .. 1457 
Broadway (Times Square). New York. 
v F Well Centered U. S. Stamps W!ll Pay 

·From 1c To $100. Each. Law. Box 725. 
LYDO. Mass. 
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98 PATENT ATTORNEYS 
PATENT8-0. S . and Foreign Patents Se-

cured. Trade-marks and Copyrights Reg
istered. Searches made to determine Pat
entabili ty and Validity. Patent. Trade-mark 
and Unfatr Competition Causes. Lancaster. 
Allwine & Rommel. Regis tered Patent 
Attorneys, Suite 413. 815-15th St .. N. W .. 
Washington 5. D. C. 
INVENTORS: Without obligation. write us 

for information as to what steps an in
ventor should take to secure a Patent. 
Randolph & Beavers. Regis tered Patent At
torneys. 340-A Columbian Bldg .. Washing
ton 1. D. C. 
INVENTORS. Have Patent Protectlou first. 

Remember. the details of you1· invention 
do not h ave to be 100% perfect before you 
can obtain patent. First step is to have us 
conduct search of prior U. S. Paten ts and 
render a report as to its patentabili tY. Send 
at once for further particulars and "In
vention Record" form. ReQuest does not 
obligate you. McMorrow, Berman & DaYid
son, Registered Paten t Attorneys, 143-W, 
Atlan tic Bldg .. Washington 4 . D . C. 
INVENTORS: Write for free brochure 

"Evidence of Invent ion.' ' Labiner, World 
Building , New York 7. 
C. A. Snow & Co.. S-427 Snow Bldg . . 

Washington 1. D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on reQues:::..t:.:.·- ---------
INVENTORS: Learn how to protect your 

invention. The patent Jaws were enacted 
for t he benefit of the inventor to give h im 
protection for the features of h is inven
tion which are paten table. The United 
S tates Patent Office advises the inventor 
to engage a competent. registered patent 
a ttorney to represent him. We offer the 
inventor experienced. conscient ious coun
sel and prompt , confidential service. A 
specially prepared booklet containing de
ta iled information concerning patent pro
tection and proce:Iure with "Record of In- , 
ventlon" form will be forwarded to you 
upon request- without obligation. Clar
ence A. O'Brien & Harvey Jacobson. Reg
istered Patent Attorneys, 62B-L, Adams 
Building , Washington. D. C. 
PATENT Protection-This well known or-

ganization wlll supply inventors. prompt
ly upon request and without obligation, 
detailed information concerninl!' steps to 
take to protect their inventions by a U. S. 
Patent. Victor J . Evans & Co . . Merlin M. 
Evans, Registered Patent Attorney, 141-P, 
Merlin Building, Washington 6. D . C. - ·- . ·- -- --· 
INVENTOR'S Guide free on request. 

BOLTLESS Rail Joini Patent for sale 
adapted to all kinds of Railroad Con

struction , easy to appl y. ChUdren will 
want their Toy Railroad equipped with 
the latest inVention in Railroad Construc 
tion. Hurry for particulars. Write R ussell 
Conner. Inven tor , P. 0. Box 17, Delaware, 
Oh io. 

101 PERSONAL -------------------- -----------HOW You Can Find Ou t ! In~ormatlon dis-
creetly developed. any matter. person . prob

lem anywhere. Personal-business assign
ments, representations. undertaken. Nation
wide. Officia lly Licensed o.nd Bonded Serv
ice establish 1922. Reasonable. All inquiries 
confidentiaL Willia m Herman . 170 B road
way, N . Y. 

RUPTURED? Positive comfort. no under
straps, no steel. no elastic. Wri te Smith 

Manufacturing Co.. Pres ton . Ontar io. 
LEARN Ven tr!loq uism·. 3c stamo brings 

particulars . Smit h, Dept, 407, 801 Bige
low. Peorla . Illi.JlOi.s. ==-=-----
SUGAR Diseases. Regeneration . Arthritis. 

Piles . Pros tate. Tonsils. Health-Centers . 
Warsaw. Ind. 
FALSE teeth wearers. If your dental Plate 

is loose and uncomfortable I have good 
news for you. Send name on Postcard. No 
obligation. Dr. Reese. Dentist . Box 268-W. 
Winnetka. Ill. 
SENT Photograph, $3.00 for 50 Christmas 

Cards with Name and Photograph on 
each. Artcraft, 1600 Coney-Island. Brook
b·n 30. N. Y. 
PSORIASIS Sufferers : Has e verything 

failed to bring even temporary relief 
from scales, lesions and itching? Then 
write today for Free impor tant informa
t ion. You needn't invest one cent! Pixacol 
Company, Dept , S. Box 3583, Cleveland. 
o.~;...· --- - - - - -.,---- .---:-
HAIR Falling? Dandruff? Wri te Tricholo-

gis t. 139 Lewl.s Street. P hil! ills burg. N. J. 
POWERFUL Prescription for achieving 

personal and business success; works 
without expense or guesswork. You can 
use it. Write for free literature. Menders. 
15857-B-Coram Ave .. Detroit 5, Michigan. 

·- · 
MEXICAN Law General Practice Attor-

nej . 1203 Arizona S treet, El Paso, Texas. 
CHRI2T'S Birth and Genealogy, 25c. Bul

letin, Box 87, S tation H. New York 25. 
BUY VItamins Direct. Amazing Savings, 

Money Back Guarantee. Our 9th year! 
Postcard. Matoska Products. White Bear 
Lake, Minn. 

Frank Ledermann, Registered Patent 
Attorney, 154 Nassau St.; New York 7. 

I BORROW B-y~M.,...a""i:-1 !--:-L-o-an- .-s -$-::5-=o-=. o-=o-:-to- $-:1-.-

N.Y. · 
PATENTs-Trade marks. Irving L. Mc

Cathnn. 316 McLachlen Bld~r .. Washing
ton 1. D . C. Registered Patent Attorney. 

!)9 PATE~TS 

INVENTORS : Test the commercial value 
of your patented or unpatented inven

tions. quickly and inexpensivelY. Write for 
free information. Institute of American In
ventors. Dept. 30-B. 1926 Eye St . . N. W .. 
Washington 6. D. C. ·- - e ._ __ 
INVENTORS: You save up to 300 % when 

dealing with your patent searcher di
rect. Complete search with patent copies 
$6.00. Reports mailed in 5 days, Invention 
protection forms free. Write Raymond L. 
Smith . Patent Searcher, 703-S Albee Bldg . . 
Washington 5, D. c . 
CAr ~·uRED German and Jap patents . 18. -

000 enemy alien formulas, patents, ideas, 
plans. drawings. Use immediately; royaltY
free. Bishop Engineering, 111 W. Washing
ton. Chicago 2. 

100 PATENTS FOR SAI~E 
INVENTORs-your patented, unpatented 

invention, if practical, may have specific 
cash, royalty value in correct markets. 
Find out now. Explanatory booklets f ree. 
Invention Reporter, 3D-11106, So. Long
wood Drive. Chicago 43. 
" SUPER" Nail Pu.ller . . . Combination 

sprinkler and hose nozzle . . . leather 
punch .. . patents applied for . . . an in
vestigation will reveal their great possi
bilit ies. Emmett Seifert . 124 E. Chestnut, 
San Gabriel. Calif. 
NEW kill tlpe steel animal t rap pat. No. 

2292695. Attachment to fit and t rap pat. 
pending No. 695258. Cash or Royalty. L. C. 
Johnson, Riv, Wis. 

58 Pc;:>PULAR 
SCIENCE 

=;====- ·- --~---------------------

000.00 t o employed men and women. 
Easy, quick. Completely private . confi
dential. No endorsers. Repay in conven
ient monthly payments. Details Free in 
plain envelope, Wri te First Loan. Co., 
World Herald Bldg., Dept, F-15. Omaha, 
~·~·e=b=·~--~-~--~--~-----~·--~----
MIAMI Beach Vacation! Fool your 

friends! Send $1.00 we mail you 4 Post
cards. hotel-Beach .scenes. You a~dress, 
stamp return, we mail. Florida gifts, 
fruits. souvenirs purchased. cost plus 
25 %. Satisfaction Guaranteed. " At Your 
Service," 555 Lincoln Road , Miami Beach, 
Florida. 
HEALTH. happiness. success obtained 

through corrective thinking. Renolds, 
Counselor. 5510 Le Mayne. Chica go 51. 
HAVE Fun! Pretend visiting California. 3 

postcard views 20c. You address . return. 
I remail. Letters mailed 15c. Free informa
tion. Smith, 708- A Ellis, San Francisco 9, 
Calif. 

NYLONS ! Want six pair for Xmas? " Serv
ice," 418 Gregory, Rockiord, I ll . 

INFORMATION for single people b:v Hu
man Relation Consultant . University 

Graduate. Dr. B. Long, Box 3i 5, Los Ange
les 53. Calif. 
BALDNESS is Serious and should be taken 

care of. It is your crown of Glory from 
God, Hair. People 84 Years old have grown 
their hair with our Hair Gro Gro Hair . 14 
treatmen ts for only $25.00. You just pat-a 
pat-pat in the liquid. Massage in the oint 
ment. put on a warm wet towel and give 
it time to grow, office proof Before and 
after pictures to full heads of hair. Lo
l'eene Johnston, 9200 Hough Ave.. Cleve
land. Ohio. office hrs. Sundays , Mondays, 
Tuesdays. Tel. R A 3773. 

GLAMOUR Photos! Sample set $1.00, 
Risque-Pix, Box 699-F, Westfield. New 

Jersey. 
FREE. Expert relief Information on skin 

d iseases. Write: Relief Company, Box 8, 
Olden, Texas . 
HATE War? Get "How To Prevent Future 

wa.rs." 50c Postpaid. Robt . Gale, 4842 
North Spaulding, Chicago 25. 
SINGLE Persons desiring informat ion con-

cerning their future, personal affairs, 
may obtain Free particulars. Your confi
dence respected. Write S t rone, Box 157, 
New York 11. 
ATHLETE'S Foot cured in a few applica-

tions, wi th T rui t t's Solution. Send 35 
cents ( no stamps) for treatment. to Ed
ward S . Truitt , P . 0. Box 42, Belleville, 
N. J . Postage Prepaid. 
WHAT about your fu ture? Know yourself 

a nd your possibili t ies. Write for free 
information. Ja,net Caldwell, Box 330, Chi
cago 90, Ill. 

ST OP smoking, ch ewing. Easy, drugless, 
guaranteed. Write : Perfected Services, 

1527-C West Washington, P hoenix, Ari
zona. 
ATHLETE'S foot remedy Guaranteed $1.00 

bottle post.pald. Dr. Renz, Room Three 
Chavanne Bldg. , Lake Charles, La. 

102 PHOTO FINISWNG 
PHOTOGRAPHY, for pleasure or profit. 

Learn at home. Pract ical basic training. 
Lone: established school. Write for booklet. 
American School of Photography, 1315 
Michigan, Dept, 1721. Chicago 5. 
SENSATIONAL introductory offer! Send 

snapshot or negative, this ad. and 3c. 
We' ll send you a beautiful 7" x 5" enlarge
ment ! Or, Kodak roll developed with 16 
guaranteed deckle-edge velox fadeproot 
prints or 8 double-size prints. 25c! Specia l! 
From your negatives. 16 regular-size or 8 
double-size reprints 25c! Candid Rolls-36 
exp. 35mm developed. vaporated. enlarged 
to 3x4, $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. 
BIGGEST $1.00 value in 35 MM finishinf 

today. 36 exposure fine grain 3%x4 ~':.! 
enlargements: deckled. embossed margin 
and date. Eighteen exposures 75c; 16 ex
posure splits 55c; 36 exposure reloads 50c. 
Special: return this ad with $2.00 and we 
will send five 36 exposure reloads . Free 
mailers. 8 exposure rolls in beautiful. 
deckled contact finish with embossed wide 
margin. 25c. Mailbag Film Service, Bas: 
5440-A. Chicago 80. 
OIL coloring photographs can be a fasci-

nating hobby or profitable sideline for 
those with artistic talent. Learn at home. 
Eas:v simpllfied method. Send for tree 
booklet. National Photo Coloring School. 
1315 Michigan, Dept. 1721. Chicago 5. Ill. 
ROLL Developed and 8 beautiful e:llarge-

ments 2 to 6 times larger. Deckled Edge, 
High Gloss. Any 8 exposure roll 25c coin. 
12 ex. 35c. 16 ex. 50c. 36 ex. $1.00. Reprint 
Enlargements 3c each . .Alden Photos. 94-4 
Astor Station. Boston. Mass. 

CENTURY del!vers work and service that 
can' t be beat. Sixteen Famous Century

Tone prints each 8-exp. roll 30c. Free Mail
ers. Century Photo Service, LaCrosse. Wi.s. 

CHRISTMAS Greeting cards from your 
own snapshots. send negative and $1.00 

for 18 (including envelopes) . Rolls devel
oped. 8 prints 25c. over 8 exposures 40c. 
Reprin ts 3c. Fred E. Eastman . Bode. Iowa. 
FIVE beautiful 5x7 enlargements $1. 

Photocraft, 110 Ha rris. LaGrange, I ll. 

PRESERVE Forever your favori te snap-
shots or your Social S ecurity Ca rd I We' ll 

lock t hem permanently within a sheet of 
unbreakable, beautiful crystal -clear plastic. 
Special offer to mail order buyers. only 
SOc each. Send snapshots or cards with 
remittance to Phot{)-Cra!t, Box 670, Can
ton 1. Ohio. - -·-- - ·......:.-------- - ----- ----- -
ROLL Developed P r inted 20c. Reprints 

50 for $1.00. Howards, 3760 Fremont. 
Chicago ( 13). 
OVERNIGHT s~rvice. Roll developed a..nd 8 

prints 30c. Finest quali tY guaranteed. 
Our 13th year. Tri-Plex Photo Se.rvice, Box 
375-A. San Francisco 1. Calif. 

Copyrighted material 



BEAUTIFUL double size Pictures 3%c each, 
from 116 and 120 negatives. 3%x4~2 from 

all other sizes. All work guaranteed. Over
night service. Roll developed and 8 pictures 
30c. Roll 12 pictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por
trait paper 5x7-30c, 8x1Q-50c. Copies 
made from an.v picture 75c. Pacific Photo 
Service. Box 666. San Francisco. California. 
SPECIAL 50 re-prints. $1.00. Suburban 

Studio. 1410-S Bond . Rockford. Ill. 
CASH for your pictures! Invaluable folio 

lists over 100 markets for your photo
graphs, Tells where, how to sell. $1.00 
postpaid. Picmarts. 3-D Park Row. New 
York 7, N.Y. 
ROLL Developed 8 brilliant fadeproof 

Velex prints and two Professional En
largements 25c. Overnight service. Young 
Photo Service. 406-C Albany 2. N. Y. -
LET us make your Christmas cards from 

your favorite snapshot: 12 cards wi th 
envelopes 85c; 25 cards $1.50; 100 cards 
$6.00. For best results send size 620, 120. 
616 or 116 negatives. Rapid Foto Service. 
G. P . 0 . Box 413, New York 1, N. Y. 
ANY size roll developed and 4 x 6 or 

3% x 4 1,2 oversize glossy velox prints: 8 
exposure 30c, 12 exposure 45c, 16 exposure 
60c. Clemet Photo Service. 1318 W. Colum
bia Ave .• Philadelphia 22, Pa. 
ENLARGEMENTs-8xl o-50c; from any 

size negative. Highest quality, custom 
grade. Finest points and features brought 
out in every negative. Your negatives re
turned with prints. If unsatisfactory, re
turn enlargement. money refunded. FUm 
Capitol Studio, P . 0. Box 226, Hollywood, 
Calif. 
BEAUTIFUL 4 x 6 enlargements, a . 75c 

value for only .30c a roll. Photo Service, 
107 Dewy St.. Newark. N. J . 
GORGEOUS Color prints for your trans

parencies, 4x5-$1.00, 5x7-$1.98, 8x1o
$2.98. Broad Camera. 953 Broad St., New
ark, N. J. 
TWO beautiful prints from each picture 

on roll 25c. Twenty five years of satis
fied customers. Quick Service. Lens Photos, 
Dept. J-9. Janesville. Wis. 
BEAUTIFUL enlargement from each pic

ture on roll 25c. cut Rate Photos. Dept. 
A-6, Janesville, Wis. 
AT Last: We Have Films: 116 & 616-38c 

ea., 120 & 62G-33c ea. 127-27c ea.. 8 
exposure roll developed, ail your snapshots 
hand-colored as beautiful as most actual 
colored photography-SOc. Hand colored 
reprints-6c each. 8 exposure roll de
veloped and black & white prints-35c. 
Reprints-4c each. Midwest Photo, Janes 
ville 27, Wise. 

104 PBOTOPRINTS, 
PHOTOCOPIES 

PROFESSIONAL 8x10 Enlargements: Fine 
Portrait Ukenesses of your favorite pic

ture, Artistically finished In golden sepia 
and mounted in beautiful frame, $3.95. 
Arden Studios. Franklin Park, Illinois. 
VETERAN'S discharge papers photo-

copied-$1.00. Each copy notarized. 
Baltimore Photocopy Service. 2859-A2 W. 
North Ave., Baltimore 16, Md. 

106 PLASTI CS 

PLASTICS Plexiglas Lucite Catalin Jewelry 
craftsman supplies includina: 48 page 

lllustrated catalogue 10c. Douglas Home
craftsman. Box 34, Stamford, Conn. 
LEARN at home "Working with Plastics". 

Full information on sheets. blocks. rods. 
tubes. Trade names. sizes. colors for fabri
cation. Designing, tooling, bending, ce
menting, polishing. Also for homework
shop. Only $1.25 postpaid. Money back 
guarantee. Modern Technical Book Co .. 
Dept. M.S. 55 West 42nd St .. New York 18. 
PLEXIGLAS-Everything for the plasti-

craftsman. Free catalogue Novalte 
Plastic, P . o. Box 106, Brooklyn 19, N. Y. 
PLEXIGLAS. clear, masked. Prices per 

square foot. 1/ 16-$1.17. ~8-$1.46. 3/16 
-$1.77, ~~-$2.09. %-$3.10, plus 10% post
age. M. Raffel. Rethel Plastics, 15 Walnut 
Street. Steelton. Penna. 
RUBBER Molds to order. also originals. 

Casting Instructions and formulas. Plas
tics. Box 1574, Boston 4, Mass. 

MONEY in Plastics! Lucite Plastic Hobby 
Kit Two pounds Lucite material. color

Ing dye, cement. Instructions. Send $2.50 
to Plastic Specialty Co., (Dept, S). 192 
Lex~gton Ave .. New York 16. Also Swiss 
Mus1c Movements. $3.50 each. --------
PLASTICS And Supplies-New Plexiglas 

Lucite. Catalin. Sheets, Rods, Tubes: 
Etc. Exceptional Kits $2.00. $5.00, $8.00. 
Attractive Prices. We Pay Postage, Free 
List. Plas-met Sales and Engineering, 
4648 Shirley Pl.. St. Louis 15, Mo. 
PLASTICS make yours at home. Formula 

and moulding instructions $1.00. Forest. 
Box 84, Station K, Toronto. Canada. 
LUCITE Plexiglas prices you can't beat. 

Prime grade masked sheets 12"x12" 
1/ 16" $1.00, %" $1.25, 3/" $1.55, ~~" $1.85, 
10% postage jewelry findings shells acces
sories. Free listings_ Craft Plastics. Box 
129S, Somerville, N. J. ·-- - ----
PLASTICS; sheets, rods, tubes. Free List. 

Plastic Supply Co., 2618 St. Louls Ave., 
St . Louis 6, Mo. 
PLEXIGLAS Lucite slashed, free listings. 

Douglas Home Craftsman, Dept. S, 
Stamford, Conn. 
PLASTICOR injection molding press pro-

duces 100 ~~ ounce acetate moldings 
hourly! Mechanical pressure, electric heat 
2~2x2x1" molds. Commercial results! 
Money-back guarantee! $34.95 complete! 
Limited quotas. Technicraft, 1156 com
monwealth, Boston 34, Mass. 
PLEXIGLAS sheets .1"x12"x16"-85c; %"x 

11- ~~"x12"- 60c; 3/ 16"x12"x16" -$1.35; 
Plastic rod assortment 9 colors and phos
phorescent $4.00; Julian Rhodes Muench 
Co., 1527 W. Alabama, Houston 6, Texas. 
LUCITE sheets-$1.00 per lb. postpaid. 

Sizes available (inches)- 1x2 1x4 2x2 
2x3. Send order with payment' to-Bellite 
Co., 173 Utica Ave., Brooklyn 13, N. Y. 
MAKE $15.00 daily in plastics. How? Send 

your favorite snap shot and $1.00 for 
sample and complete details. Plexart, Box 
1976, San Antonio, Texas. 
MOLD Your Own Cameos, Precious 

Stones, F ishing Lures, etc. from colored 
or clear plastic, trial kit with instructions 
$1.00. Infante Labs.. 92 Lexingt on Ave., 
Bloomfield, N. J . 

107 A POTTERY & CERAl\UCS 
MANUFACTURE: Genuine-pottery new 

easy fool-proof process, illustrated in
structions; include, names and addresses 
of low priced equipment and material 
sources. Send one dollar for full instruc
tions, or one dollar for finished sample or 
two dollars for both. Theron Brown Stu
dios. 905 S. W. 9th Terrace. Fort Lauder
dale, Florida. 

108 POCLTRY 
AND SUPPLIES 

RAISE turkeys the new way, write for free 
information explaining how to make up 

to $3000.00 in your own backyard. address 
National Turkey Institute. Dept. 57. Co
lumbus, Kansas. 
YOUR greate.st poultrY problem w1ll look 

simple when you read American Poultry 
Journal regularly. 500,000 poultrymen do, 
why not you? 2 years 50c. 5 years $1.00. 
American Poultry Journal, 529. So. Clark. 
Chicago. 
PRACTICAL Money-Making poultry rais-

ing helps from Experimental Farm for 
only 25c per year. Five years. 1.00. Sub
sc.ribe today! Poultry Tribune. Dept, 42, 
Mount Morris, Ill. 

109 PRINTING, 
1\lULTIGRAPIDNG, ETC. 

DISTINCTIVE Printing - StationerY. 
Checks, Cards. Reasonable. Samples. 

Prices· Free. Stumpprint. South Whitley 
2, Ind. 
sEASON'S Greetings to all. Mango Printing 

Company, 555-B South 20th Street, New
ark 3. N. J . 
350 BUSINESS cards $1.00 postpaid. Art

craft. 40-06 97th. Corona 2. N. Y. 
200 SHEETS 51,2 x 8%. 100 Envelopes. 

Hammerm!ll bond, $2.00 postpaid. Samo
set Press, PlYmouth, Mass. 
QUALITY Printing: Business. personal 

stationery. P repaid delivery, Sample.s 
free. Mero Products. 99 Morrison. Punx
sutawney, Penna. 

BUSINESS, Personal S tationerY. State re
quirements. Samples. Price Lists Free. 

How Printing Company, 717-23 Eunice, 
Webster Groves 19, Missouri. 
QUALITY Printing, Embossing, Plano

graphing-Lowest Cost. Samples Free. 
Adams-PS 30 West Washington, Chi
cago 2. 
250 LETTERHEADS, envelopes $3.00. Mallo 

Press. 767 Leith. Flint 5. Mich. 
AT LAST! I Satisfactory Printing- Samples, 

Mail Printing, P93, Danvers, Mass. 
SEND 10c Now. for our 36-page 1946 price

list-refunded first order. McCall Press. 
1326 S . 27th. Omaha 5. Ne . .::b.:..r·'-----
MIMEOGRAPHING. Reasonable, quick 

service. good work. Ritter Sales, Sioux 
Falls, S. Dak. 
BETTER Print ing. Attractively Priced ! 

Letterheads, envelopes. booklets. cards. 
labels. Samples Estimate Free. Lonelm 
Printers. Paulding , Ohio. 

llO PRINTING OUTI<' ITS, 
SUPPLIES 

CUT5-Make real halftones, linecuts your
self! Samples 25c. Particulars free. Rapid 

Chemical Service. Edwardsville. I llinois. 
~--· - . ·- -· -. 

" PRINTOMATIC" Selffeeding Post Card 
S tencil Printing Duplicators $9.50 Up, 

Office Size Duplicators. Speedoprints. Hil
cos. Excellographs $33.41 Up Literature 
Free. Pittsburgh T ypewriter SUPPlY, 339. 
WE Fourth Ave .. Pittsb~ra-~.2~ . . P-=a::... __ 
INEXPENSIVE home-made printing press. 

Details free. Novelty Shop, Downsville. 
Louisiana. 
HOME-M~DE Printing Presses. Proor. 

Free. R1egels, 1111 Harrison Philadel-
phia 24, Penna. ' 
PRINT At Home-Send 10c for Catalogue

Type, Presses. Supplies. Ba rnhard Co .• 
6 Columbia St . . Newark 5. N. J . :...,_, __ _ 
NEW type 44c Font. Catalog Dime Box 

123A. Jackson. Michigan. · 
PRINTING Presses. Type, Supplies. LisUI 

3c. Turnbaugh Service. Loysville, Pa. 

111 PROFITABLE 
OCCUPATIONS 

ANNOUNCING home study course in com-
merc.ial baking. Practical basic training 

Good field for those With aptitude. Near.ti 
depression proof. Send for free booklet.. 
" Opportunities in the Baking Industn.'" 
National Baking School. 1315 Michigan 
Ave .• Dept, 1721, Chicago 5, Ill. 
$5000 FROM Half Acre l Grow ina: Ginsenr. 

Seed. contract supplied. Particulars lOc. 
Associated Growers. Dept. 12. St. Norbert. 
Manitoba. 
$40.00 WEEKLY. Made growing mush

rooms. Fresh. Dried. Dominion Patent 
331,583. free spawn. North American. 169Y 
Yonge. Toronto. Canada. 
LOCKSMITHING- Profitable Business or 

Hobby! New course teaches you how to 
pick locks, fit keys, de-code. master key, etc. 
Easy selr-instructlon lessons. Barga.ID 
price. Fascinating 100-page illustrated cat
alog Free! Write Nelson Co.. Dept. 2-01, 
.Chicago 5. 
SHELL J ewelry, Novelties. Easy to make at 

home as hobby or to sell. Beginners k it 
$1.00. Catalog 5c. Burton , Box 27, S tation 
A, St. Petersburg, Fla. 
WELDING- Electric Arc. Learn profitable 

trade quickly through actual practice. 
Individual welder instructions at bare cost 
of materials. Full particulars free. Valu
able welding lessons book soc. Hobart 
,Welding School. Box P-1064, Troy, Ohio. 
MUSHROOMS Grown. Boxes. Barrels Il-

lust rated Instructions 50c. Spawn $i .oo. 
Gordons, 553 William. W U:!!ipeg, Manitoba. 
ACCOUNTANTS Make Big PaY. We will 

t rain you for one of these good paying 
posit ions at home in your spare time. No 
pt·evious knowledge or experience neces
sary, Write today for free information and 
aptitude test. Modern School of Account
ing. Dept. P S, 735 No. Throop St., Chi
cago 22. Ill. 
GROW, Sell potted flowers. vegetable 

plants. Write Bowers. Loyalton, Penna. 
BIG year around profits! Fascinating! ' 

Also is popular Xmas item. Operate by 
mail from own home. DetaUs free. Jamea 
A. Randall, P.O. Box 582. Mt. Vernon. 
Ohio. 
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BEAUTIFUL Mirrors from ordinary glass. 
Complete instruction folio, $1.00. Tes

Co., PS-2, P. 0 . Box 189. Wilkes Barre. 
Pa. 
STORY writing simp lified! Home study. 

Ideal Christmas gift. Free circular. Seg
ment System. Box 834, Spokane. Was hn. 
$1,000 IN backyard! Soilless agriculture! 

Astounding results sci en tlfically. S1 .50 
brin~ts seven tested easily prepared formu
las to grow any plant without soil postpaid. 
Formula Research. 481 P acific. San Luis 
Obispo, Callf. 
OPERATE newspaper clipping bureau. 

Steady paying home business. Fascinat
Ing rewriting work. Free de tails. Clipping 
Institute. P-617 Portsmouth. Ohio. - ··---·--
EARN Money at home spare time with 

typewriter! Addressing Envelopes . C ircu
lars, Typing. Write for Details. Ace-4. Box 
183, Birmingham, Ala. --- - ·-
SELL by mail. Interesting, profitable. Free 

details. w. Gillen. 33 18t h Ave .. Pater-
son 3, New Jersey.:.._ __ _ 
$3000 a YEAR. You.r own business-no 

boss - no time clock - independence. 
Complete Details $1.00. Satisfaction guar
a nteed. Home Industries. A1354, Holly
wood, Columbus, Ohio. 

112 RADIOS, St.;PPLIES 
& EQt:IP.:\IE::ST 

MAKE Simple. Tubeless. Battery!ess. Dis
tance-Getting Crystal Radios. Crystal 

an d illust rated instructions 25c postPaid. 
Allen. 427 -S. Clinton. Mo. 
FREE New Radio Catalog I s Ready! Ra-

dionic's catalog lists hard-to-get radio 
parts. books, amateur, test and P.A. EQuip
ment. All available for immediate ship
ment. Send today to: Radionic Equipment 
Co., T-12, 170 Nassau St., New York 7,N.Y. 
RADIO Service men and experimenters 

s end s tamp for our giant r adio catalogue. 
Save dollars. United R adio Co.. (1000-V) 
Newark 1. N. J. 
FAMOUS " Allen" Midget semi-Fixed Crys-

tal Detector. Set Building Plans and 100 
late Crystal Set Distance Reports all for 
50c pospald. Allen . 427-1. Clinton, Missouri. 
NAVY Surplus Bargain "Operators Cont rol 

Box" Eighty useful parts. Only one dollar 
P ostpaid. Van Sickle Radio Supply, In
d tanapolls 6, Ind. 
RADIO boolc-"Everybody's Radio Manu-

~!." Tells how to service all radios at 
home. 256 pages. 216 pict ures. DeLuxe edi
t ion. $1.49. Popular Science. Dept, 126-C, 
353 4th Avenue. New York 10. N. Y. 
IMMEDIATE delivery. H alllcrafters Re-

ceivers. S-38, $39.50. S-40, $79.50. Stand
ard broadcast and short -wave coverage. 
AU amateur supplies and equipment. Send 
$5.00 deposit and we will ship C.O.D. for 
balance. Henry Radio, Los Angeles 25, 
CaUforn ia a_~d .. Butler. M_o. 
"RADIOBUILDER' '- parts::..:. '--d:-a-:t:-a-. -S~:-a-m-p--=-le 

free. Laboratories, Box IT, San Carlos, 
California. 
":£.0 UDER .-. Crys tal-s~e-:-t--::J:-u-s:-t - D=-e-ve-:1:-o-p-e..,....d. 

Instructions, 20c. "All About Crystal 
Sets," Booklet. 45c. Amoroses- Route Four 
R ichmond . Virginia. ' 
CRYSTAL radio receiver. Complete assort

ment of apparatus. Easily assembled by 
schoolboy. Only $1.95 postpaid. Hulet , 
Fairfield. Conn. 
RADIO rubes-Attention Radio Repair 

Service Men. For satisfaction in Radio • 
Tubes . Le-Hi Electrical Co .. 660 Broadwa~·. 
Newark 4. New Jersey. Distributors of 
guaranreed Radio Tubes. 
HEAD Phones~ Finest ::..:....q-ua-l~i~-:-ty-· .- a-:d-a-p.,...ta-:b:-:1-e 

for use in making crystal sets. Used sets 
without hea d band s $1.25. With head 
bands $2.50. New sets without head bands 
$1. 75. New sets with head ba nds S3. 75. 
Add 25c for mailing, send check or money 
order-quantity Umited. Department C. 
Nlco Supply Co .. 540 N. 17th St .. Phila
delphia 30. Penna. 
TUBES. Parts. Test Equipment for service 

men and radio hams. Wholesa le prices 
Immediate delivery, Variety, 601 Broa d. 
Newark 2. N. J . 
CHRISTMAS klt-2 megacycle receiver 

$6.95. Single tube Arm~ Transmitter 
$7.,50. Navy Transmitter! (BC375E) . nine 
separate units. 120 watts. 200-12.500 kilo
cycles, $87.50! Free literature Daniel At
klnson, 124-A Chester Pike. Norwood, 
P ennsylvania. 

60 POPULAR 
SCIENCE 

RADIO Tubes. Standard Brands. all Types, 
O.P.A. retail prices-Phono Crystals. 

Radio Mail Order Co., 46-13 188 St .. 
_Fl_ush!I:g·_:..N:..:.·....;Y:_:....· - --- -------
LEARN Ra dio at home. Earn money, Have 

fun building our ' 'Educational Radio 
K its•·. We teach you everv step . Simple. 
easy to understand instructions. Free lit 
erature. Write immediately. Chapin Elec
tronics. I nc .. DePt. 1946 AD. 134 W. Onon
daga . Syracuse. N. Y . 
ELECTRONIC Organ easily constructed 

from radio parts. Pla ns Sl.OO. Quaker 
Radio. Box 68. Salem. Ohio. 
FLAT rate schedules impro\·e profits, com-

piled from 500.000 jobs. Wri te for infor
mation. Radio Equipment Co.. 1415 W. 
!:_rank_~~n _Ave: · Minneapolis 5. __ Minn: _ _ 
LOUD Speaking Crystal R a d io. improved 

design. Illustrated plans 30c. R adio 
Clinic. 10631 A Euclid. Cleveland 6. Ohio. . . 
BUILD this world's smallest A. C.-D. C. 

radio with built in loudspeaker! Uses one 
tube! Easily fits in ladies' handbag or brief
case. Send SOc, for plans, photos. Instruc
tions. Louis Toth. P. 0 . Box 110 S ta. H, 
New York 25. _ . - ·-- - -....,.... 
CRYSTAL Radio K it. I ncludes accurately 

made parts : simple Instructions and 
drawing. No tubes or batteries needed ! Re
ceives distant stations. Ask your hobby 
dealer or order direct. K it $2.25, Head
phones $1.95, Postpaid. Hobby Specialties 
Co.. Dept. 1246, 904 S. 104th St., Mil
waukee 14, Wis. 
1946 RADIOS. Zenith. Phllco. Refriger&. 

tors. Washers. Appliances. Order Now. 
Gravlee And Son. KenndY. Alabama. 
QUALITY Record Players $16.00 postpaid. 

Attaches to any radio. Wonderful tone. 
R. Carson, 505 Norman, Portsmout h , Va. 

113 RAZOR BLADES , SHAVERS 
GEM Safety Razor with ten mlcromatic 

blades. postage paid $1. Army Goods 
Dist ributors, 1207 Farnam, Omaha 11, Ne
braska. 

118 Rl'BBER STA!\IPS 
LINE 20c: 2 35c; 3 50c. DeLuxe S tamps, 

Auburn. Nebr. 
RUBBER Stamps All t ypes. Free cata

logue. Print & Stamp Co., Box 172, Bos
ton, Mass. 
3 LINES 40c· Signat ures $1.75: Pads 25c; 

35 Personahzed Pencils $1.50. Printrite, 
Wauwatosa. Wis. 
BETTER Rubber Stamps. Ezy-Order Lit 

erature Free. Lee-Vall Press. Box 1242, 
Indianapolis 6, Indiana.. 

119 SCIENTU'IC EQUIPl\lENT 
METAPHYSICIAN Sick treating book $3.55 

New. Artisan Psychiatrist. 281 East 
Main. Watertown. N. Y. 
122 SONG WRITEUS 
POEMS Wanted to be set to music. Free 

examination. Send poems. McNeil. Mas
ter of Music, 510-PS. S. Alexandria. Los 
Angeles . california.:..· ---------
SONGWRITERS. Songs Published MonthlY. 

Advance Royal ty. Send your songs or 
poems today !or our exci ting offer. Holly
wood Tunesmlths. Dept. 10F-C, 1537 N. 
Vine. Holly wooq 28, Call!:_ --::- ---
WANTED ! Lyrics. melodies for songs. We 

arrange, publish, sell. Superior Song 
Studios. P assaic. N. J.:.·--------
POEMS Wanted for musical setting. Send 

poem !or immediate consideration and 
Free Rhyming Dictionary, R ichard Bros .. 
46 Woods Bldg .. Chicago. 
POEMS Wanted !or Musical Sett ing. Send 

poem for immediate consideration. Five 
Star Music Masters. 646 Beacon Building, 
=:B:..::o:.=s..:.to'=n:.:.·:_.....-==-==-------- -- . .. _ 
SONGWRITERS-Send Poems for immedi -

ate examination a nd F ree Book. "Your 
Future in Songwr!ting· •. R adio City Music 
Academy. 1674 Broadwa.v. New York 19. 
SONGWRITERS':' i!oo Cash- Awarded -Each 

Month For Best Song or Song Poem. 
Melodies supplied Without Charge By 
Hollywood composers. Lea d sheets a nd rec
ords furnished . Cinema Song Co.. Dept. 
B-40, Beverly Hills. Calif. 
SONGWRITERS. Have your songs com-

pleted by an honest. experienced ar
ranger. Submit songs for free anah·sis. 
Tommy Kilbourne, Box 1253. Bakersfield. 
Cal. 

SONGWRITlNG - Publishing, Liberal 
Plan. Barnhart. 1320 48th. Des Moines, 

Iowa·------~--------------------~--
SONGS Complet ed. Send poems or melo-

dies with 50c for complete analysis. Har
mony Masters. P. 0. Box 155. New H aven, 
Conn. 
-- .. ~----------------------~ 
SONGWRITERS! Amazing. ethical offer. 

H ibbeler, C15, 2157 N. Avers. Chicago. 
SONGWRITERS-Free explanatory book-

let. attractive offer. Song Service. 331-J 
West 46th. New York. -·-- . - -· __ ,. ---------
POEMS Wanted! Send poem for Im-

mediate consideration. Eliot Wright, 
Master Composer. 106 Rh·oli Theater 
Building, Portland. Oregon. _____ _ 
PROFESSIONAL Copies, Ext ra Copies, 

Your music, Musicopy Service, Box 181, 
Cincinnati 1, Ohio. 
SONG Writers Attention! The amazing, 

demand for phonograph records. acceler
ated by more than 300.000 Juke Boxes and 
the H its accredited t h em warrants your 
immediate consideration. We are offering 
song-poem writers the rare opportunity o! 
having established composers collaborate 
on appealing material received this month. 
Recola Records. Box 987S. Hollywood 28. 
Calif. 
123 SOUVENIUS 

GENUINE German Medals. secured from 
overseas. Quantity 11mited. Other Mili

tary Souvenirs. Price list 10c. Hobbyguild, 
S35 West 32nd S t ., New York. 

12-l SPORTING GOODS, 
Gt;NS, FISWXG TACKLE, 

ARCHERY 

BOWS-Arrows for Recreatlon-Huntina-
F IIhing. Beautiful Archery Instruction 

book. 70 pages. 50 Illustrations. onlY 50c. 
Illustrated catalogue Free. Archery Sales
Service. 617 South State. Chicago. 
" AMMUNITION"-New and Used "Shot-
~tuns"-"Rifies"-"Handarms". List 10c. 

Rudolph's. Atchison. Kansas. 
DEALER & Collector: World-wide Fire

arms Publication; Sl.OO yearly-Foreign 
$2.00. Dealer & Collector, 71 BS, Flush
ing, N. Y. 
SEND 10c for Jist 100 used guns. Fray

seths. Wilmar. Minnesota. 
ISSUES 12 gauge 00 buckshot shot gun 

shells 75 rounds $5.00 money order, Ru
dolph, Atchison. Kansas. 
2000 BARGAINS, firearms, binoculars. war 

relics. catalog JOe. Smith Museum. Run
nemede. N. J. 
FISHING Poles: Bamboos, Tonk Ins, Na

tive Canes. Dealers only. Sample Jointed 
native cane prepaid $2.50. Bob Pace. 
Combs, Ark. 
350 ANTIQUE Flrearms;-3.000 Bargains: 

Indian Relics, Flint locks. Minerals. 
Coins, Swords, Cartridges, Fossils, Rifies , 
Carbines. Catalog-Photographs 25c. Helke. 
Wenona, Ill. 

,127 STA:\(P COLLECTING 
ZOWIE-E-E! A Barrel of Fun for only a 

Dime! 500 United States S tamps- Abso
lutely unpicked and unsorted, just as re
ceived from church missions. Many varie
ties. including large commemoratives. air
mails, high denominat ions up to $5.00! 
S tampdom·s biggest package of fun. and 
you might, find something really valuable! 1 
Price only lOc to serious approval service 
applicants. Money back if not delighted. 
Illustrated bar~taln lists with each order. 
Myst ic Stamp Co .. Dep t. 55. Camden, New 
York. 
WORLD'S Largest Diamond And Triangle 

S tamps, Free Stamp Magazine. S tamps 
from Fighting Free French. 20 stamps from 
20 d ifferent Count ries. P ic torials. Airmails. 
Big Ba rgain 5c with approvals. Capital 
Stamps. Deot. 10. Little Rock. Ark. 
BRITisH' -Emp-ire! ._5s Differ-e-nt - ln;.:.c:-lu-d"'t_n_g 

Balum. Burma, Cyprus. Gwal!or. Tas
mania. 5c to Approval Buyers. Lyman. 97 
Nassau St .. New York 7. . 
FREE- Canadian Sets. R oyal Visit. George 

VI. G eorge V. Coronation. Jubilee. oth
ers. to approval applicants. Ensign, Box 
ll8-~ .. ~- Orange. N. J . 
118 DIFFERENT stamps Including com-

memoratives. charities. airmail. sets. etc. 
Only Jc to approval buyers. We buY collec
tions. Badger Stamp Co.. Milwaukee 3. 
Wisconsin. 
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COMPLETE "United States" catalog with 
1000 lllustratlons. Send lOc for malling. 

Harris & Co., 99 Transit Bldg., Boston, 
Mass. 
SCARCE "Pole To Pole" Packet! Stamps 

from strange, mysterious countries only 
-Greenland (North Pole) Solomons. Span
Ish Morocco. Bhopal. Patiala, Siberia, 
Grahamland (South Pole). Djibouti, Zanzi
bar, etc . • and including stamps cataloging 
up to 25c each ! Our Price only 5c to ap
proval applicants. Big Dime Packet List 
free! Methuen Stamp Service, Inc .. D ept, 
146. Lawrence. Mass. 
DEALER'S Wholesale Catalog. Postage 3c. 

Franksco, 5031 Queens berry, Baltimore, 
Maryland. 
BOX Stamps containing hundreds an dif

ferent cataloging up to 25c each. Every
thing $1.00. Longacre Shop, 100-C West 
42nd, N.Y.C. 18. 
WOW! $10.00 Worth Of Fun Only lOc. 

What a treasure hunt! Big package 500 
Foreign Stamps-Just as received from for
eign missions other sources. Includes 
stamps from Africa. South America. Phil
ippines, Free French , Cape Juby, Palestine, 
etc . • including airmails, commemoratlves. 
and stamps worth up to .soc and 75c. This 
amazing otter is given for 10c to serious 
approval applicants only. One to a custom
er, money back if not more than delighted. 
Jamestown Stamp Co .. Dept, 5, Jamestown. 
New York .. 
FREEl The Stamp Finder I Send today tor 

big new edition. fully illustrated, en
abling you Instantly to identify all difilcult 
stamps I Also fine packet strange, fascinat
ing stamps from Bosnia-Herzegovina, 
Monaco, Patiala, Cyprus, etc.. including 
mapS ships, animals and strange scenes. 
All free to approval applicants including 3c 
postage. Garcelon Stamp Co., Box 918, 
Calais. Marne. 
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 attord-will be 
included. Don• t miss this opportunity I 
Write today, S . D. Engel Co., 38 Park Row, 
New York City. 
AIRMAILS of World- 19 ditterent includ-

ing Bolivia Triangle, World' s Fair. Com
memoratives, new issues 5c with approvals. 
Continental Co., Dept, c. Box 639. New 
Rochelle. New York. 
GORGEOUS Colors. scarce Airmail, Sur-

charges, Charities, Sets. etc. All In our 
Big Premium packet only 3e to approval 
Buyers. Dixie S tamp Co. , DePt. P S, MH
waukee 3, Wis. 
50 DIFFERENT including scarce diamond

shaped airmail 3c to approval service 
applicants. Avalon Stamp Co .. Dept. s. 
Springfield 8, Mass. 
PORTUGUESE Colonies 25 ditterent 5c 

with approvals. Loran Brown, Marlon, 
Mich. 
CUBA'S Latest Retirement Set shows aged 

couple receiving pension check. This set 
sent to approval applicants for only 5c. 
Bryson S tamp Company, Drawer F-1, 
Rossford. Ohio. 
EXCLUSIVE, Serious approval applicants. 

8c Hong K ong #157a 50c. Newfoundland 
#257 surcharge two cents on 30c 15c Haiti, 
Roosevelt Mourning I ssue set 35c. 40 rare 
Philippine $1.50. Morris Stamp Co., Rock
a way, N. J. 
YOUR Money's Worth! Seychelles, DJI-

boute, Angola. Chinese Hunger Stamps 
and over 100 different other stamps. 
Everything 10c to approval applicants. 
Atlas S tamps, 4220 West 16th. , Dept . M, 
Little Rock, Ark. 
FREEl Rhodesian Bi- colored Waterfall; 

old El Salvador issues;-plus 25 ditterent 
worldwide stamps. All free to approval 
applicants. Pladon Stamps, 1717 -S Idaho, 
Toledo 5, Ohio.~..----------
100 DIFFERENT Foreign stamps and Mex-

ican banknote only 10 cents. Nagle, ll01 
Marion, Reading, Penna. 
UNITED STATES approvals complete cov. 

erage fine qualitY, attractive prices. Sem
inole Stamps, Box 378, Coconut Grove, 
Florida. 
FINE Approvals. freshly mounted. Fast. 

personal service. Tell me what countries 
you prefer and I'll send their stamps, 
Mllton Skinner. 438 Locust, Long Beach 2, 
Callf. 

COMPLETE Roosevelt set ( 4). Army. 
Navy, Coast Guard, Marines. Merchant 

Marine (25c value) only lOC to U. S. AP
proval applicants. Metropolitan. 140 Nas
sau, New York 7. 

FREE! Leeward Is .• Cayman Is .. Turks and 
Caicos plus 54 ditterent mint World's 

Fair poster stamps, to approval service ap
plicants sending 3c postage. Tatham Stamp 
Co .. Springfield. Mass. 

PHILATELIC printing-Btockforms. Sam
ples. Acmeprint, East Flat Rock, North 

Carolina. · 
GOYA Nude (2) 5c approvals. Hannay's. 

310 Quail. Albany 3, N. Y. 
EXCELLENT Pictorial Approvals. Reason

ably Priced. Crown Stamp Company, 
Box 331, Toronto, Canada. 
GENERAL U.S, And Foreign Approvals, 

Packets, Covers. Prospect Stamp Co., 
Poland 2, New York. · 
POSITIVELY Greatest free otter-Latest 

Scott's International $5.00 stamp album 
-covering ent ire world, contains 36.000 
illustrated descriptiye spaces; SCott' s 1947 
Standard $5.00 catalogues 'Philately's 
Encyclopedia"-absolutely free to appli
cants for foreign approvals becoming cus
tomers. Bargain Stamp Service, Palm 
Springs, California. 
PORTUGAL 30 diiferent 10c approvals. 

Reidenbach, LeXington ~ve . • Troy, N. Y, 
ROCK of Gibraltar Packet Free, A nice 

collection of stamps from G ibraltar, the 
mightiest fortress in the world-also New 
Zealand Centennial - British Uganda -
French Colonials-Early British Colonial
West Indies-south American and War 
stamps plus sample copy Philatopic Month
ly Magazine. Send only 5c for postage. 
Empire Stamp company, Dept. PR, Toronto 
5, Canada. 
EXCHANGE stamps all Countries. Partic

ulars free. " Exchangers" , Bry 118, near 
Paris, France. 
25 DIFFERENT India-3c with approvals. 

Premiums with purchases. Brandwein 
Stamp Co. , Box 92P, Bayonne, N. J. 
31 DIFFERENT with George Washington 

Stamps from Brazil and Ecuador; Pirate 
Island; Victory Issue; Medical set; others 
-all 4c with approvals. Grayson Stamps, 
Sherman, Texas. 
BLACK Harding Cover 55 United States. 

lOc Approval applicants. Standard, 3817 
Sackett , Cleveland 9, Ohio. 
COMPLETE set of eight Berlin Bears and 

100 d itterent stamps only lOc to ap
proval applicants. Reich Stamp Co., 4647 
Kenmore, Chicago 40, Ill. Dept, Sll. 
JAP ANESE Invasion Money and 100 ditier

ent foreign Stamps, 10 Cents. Nagle, 
1101 Marion, Reading, Penna. 
WONDERFUL Bargain- Includes triangle, 

Diamond shaped, Air- post, Giant, Mid
get Stamps, 10c to Approval Applicants. 
Box 4821, San Francisco, Calif. 
FRE.E Stamps to approval buyers, Hohow

ski, 305 Philadelphia Block, Canonsburg, 
Pa. 
HITLER Stamps! 12 Ditterent, unused, 

25c. Unterftutztdie Strip! 15c. Both 
only 35c. Hartunian, 1625 Laguna, Santa 
Barbara. Calif. 
UNITED-S::t=a=te.:..s_c=-o-=l:-:-le-c""'t7io-n-,-10=-4,--,D~iti=e-r_e_n t 

Commemoratives, including Columbians, 
Pan-Amer!cal.l, Pan-Pacific, Bicentennials 
P arks Famous Americans Price $1.00 Ap
proval Applicants only, Fort Orange 
Stamps, Albany 3, New York. 
35 MINT U. S. Commemoratives $2.00. 

Fine Foreign Stamps on Approval. 
Charles Mekeel, 2101 East Market, York, 
P a. 
"MUTINY" Island!-Fabulous Bird! Sun

Yat -Senl sword and Shield-Pirate Map! 
and others! 3c to Approval Applicants. 
Star Stamps, Lakewood, New York. 
FREE ! Negro Triangle; Turks Islands 

"Cactus• ·; Da kar; Guinea; Palestine; 
"Fairy Tale", Pirate Chart, Map, Ship, 
S ea Lion and Snake stamps; French. 
British, Portuguese Colonies. etc., Free for 
3c postage. Approvals. Potomac Stampco. 
Washi~g~~n __ l~O~·~D~-~C~·~--------------
UNITED S tates and Foreign stamps sent 

on approval; outstanding quality, low 
prices. Fred Herzberg, PS 168 Oa k St .• 
Elmhurst. Ill 

25 Dll''F'ERENT United States used Com• 
memoratlves 25c. Steger, 1165 Downing. 

Denver 3, Colorado. 
MEXICO 400 mixed $1.00, numerous pic

torials and commemoratlves. Biel'a. 
Apartado 2887 , Mexico City. 
TRY "Potluck" Stamp Packet 15c each. 

7 for Dollar. Wollner, 2536-C Brown. 
Philadelphia. Penna. 
UNITED STATES Price list. Send Postage. 

State Stamp Corp.. 1225 Park Bldg •• 
P ittsburgh 22. Penna. 
10 DIFFERENT U. S. Over 40 Years Old , 

5c. Foreign, U. S. approvals. Scott, 30 
Baker Ave. , Lexington _7"-'''-==M::.:a::.:s:::s.:... - ---: 
FIVE Vatican City Stamps Free to approval · 

applicants. Florida Stamp Co .. Box 807, 
Miami 5, Fla. 
AIRMAIL8--100 ditierent $1.00. John 

MacDonald 30-P, Seaman Ave., New 
York 34. 
1000 WE=-L=-L- m....,.ix_e_d:-=U=-. ....,s=-.~25=-c-. -=M=-o-n-=-ja-r-.-:;1:::7-;-::50 
Fair~oun t, Cin_<:inna::.ti:.!., __::O:.:hi= o,_. --....--

1,000 GRABBAGS, 15c each. Special Bags 
25c. Sano y, 630 Bingaman. Reading, 

PennsYlvania._--:- --=-=---:---::--:---:-
BRITISH, Spanish and French Colonies. 

Vatican, Hitler heads. and airmail 
packet, free with a pprovals. Pan-American 
Stampco, Box 145, New York 33. N. Y. 
LOOK! 500 Ditterent only $1.00. F . Lob· 

dell, 625 South 18th St., Salem, Oregon. 
FREE-Abyssinia, Cayman Islands. Tuna 

Triangle , Indochina, Syria, Ivoire. Phil
IPPines (Jap "Shame" issue) , Turkish 
Harem, Damascus, Cambodia, African 
" Beauty", Pirate I slands, Colonials, others 
-All Free for 3c postage with approvals. 
::B:=e=::lm=on=t:;-;:S:=-:t:.::a.:;=m::.:P;..:c:..:.o.;;, :-W7' ~h in gton 10. p. C. 
FREE-Liberia Triangle, set Hit ler 

Stamps, Half-Stamp Triangle, Devila 
Island, others. Approvals. Postage 3c. Pll· 
grim, 6404 Old Harford, Baltimore 14, Md. 
FREE-Complete Unused 50 year old Gua• 

temala set. Approvals. Dobres, 4108 
Garrison, Baltimore 15, Md. 
JUST A Postcard With Your Name And 

Address Brings You Pleasan t Surprise. 
Stamp World, 536 30 S. Omaha 5, Ne
braska. 
ASCENSION Island (Yank Airbase), 

Chinese Midget, Japanese "Booty 
Stamp" cataloging lOc, Cambodia, Poly
nesian Cannibal, Chaco Radio Stamp, In
dochlne, School Tax Stamp others-All 
for 4c . Approvals. Rogel. 5149 N. Lincoln. 
Chicago 25. Ill. 
PACKETS. 500--$1.00, IOOG--$3.00, 2006-

$8.00, 300G--$14.00, 400G--$24.oo, 5ooo
$3&.oo. Ewing Stamps, 109 N. Dearborn. 
Chicago 2. Ill. 
UNITED States Seconds Priced Cheap. 

Reference. Bay State Stamp, 44 Brom
field, Boston_!! .. -~ass .'------:-:--::-::-
SPAIN'S " Nude Goya" set complete 30c. 

Approvals. Royal S tamp Company, 
Tamaqua 2. Penna. 
CHRISTMAS. G lob-a71-:P:-a-c-:k-e""t_o_n_e--=h- u_n_d-=-r-ed-= 

ditterent 25c, Eclipse, Box 635, St. Louis 
1, Mo. 
OLD scarce U.S. Seconds on approval. 

Slightly defective. nice appearance, bar
gain prices. Hearnfeld, 551 Clinton. Newark 
8, N. J . -.,-.--:----::--: :------:--'7-:'---: 
ARE- You Serious? Then request unhinged 

approvals, enclosing 25c for mint spe
cial, including Hitler Blocks and Roose
velt. Verity S tamps, 47 Jane. New York 14. 
FREE U. S. Price list postage 3c. M. 

Hanna, 335 5th Ave., P ittsburgh 22, Pa. 
FLAG Stamp Free with U. S. Approvals. 

E. Wenigman , 929 Oakdale, Chicago, 
..,.....:"'=-.,.--:=~- - - - --
WORLD-Wide Packet. commemoratlves, 

pictorials, etc. only 25c. Worth much 
more. Schneider, 6609 S. Bishop, Chi-
cago 36.~~~~~---..,.---..,.----~--:~ 
$3.35 CATALOGUE value for only lOc. 

Gorgeous bicolored issue depicting 
Greece glories (12 values). Send dime 
today for this outstanding otter. Imperiai 
Stamp Co. , P.O. Box 1491, Tampa 2, 
Florida. 
50 DIFF'ERENT Italy, 5c. with approvals, 

Gross Stamp Company. 1330 East 28th 
S t reet , Broo_k!yn _!.~~-N._Y. -- -------
UNRIVALED Bargain! Includes set Sey-

chelles, set Cyprus . assortment Libia, as
sortment Uruguay, also Bolivia, Albania, 
Angola, etc. Everything IOc to approval 
applicants. Wollaston Stamps, Wollaston 
70, Mass. 
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FREE. Irish Commemorative Collection. 
Including Dramatic Easter Rebellion 

Issue With Approvals. Raymax. 123-X 
William St .. N. Y. C. .. ·- ---
FREE! Mint Set with approvals. Deane 

Stampco, Box 1002. Miami Beach 39, 
Florida. 
50 DIFFERENT United States 10c. Price 

list free. No approvals. Seidenberg, Cas-
sopolis. Mlc::h:.:..· - --,---------
MINT Set Flags Complete $1.00 to Ap

proval Applicants. Louis Merrill. 1623 
5th. Ports~~u t h . . ~h:.:.io::.·:..._ ____ _ __ _ 
ROOSEVELT, Churchill. Stalin, Hitler 

• and Vatican City Stamps Free to AP
proval Applicants. Eliot Stampco, 86-31 
Eliot Avenue, ~-ego_Pa!k. ]'T. __ Y..:.·--- 
PENNY ,Approvals that satisfy. Neil Gron-

berg, Box 5441S. Phlladelphla 43, Penn
sylvania. 
UNITED Nations. scarce 5c U. S. Com-

memorative and packet 30 different U. S . , 
including Airmail. Commemoratives. Reve
nues, etc. Catalogs 65c- to approval ap
pUcants for 5c. Curhan Stamp Company, 
Dept . G .. GIO';IC~~r_,_M.a~s. ______ _ 
30 BEAUTIFUL Airmails 10c. Selected 

Approvals. Louis Morrison. Milmont 
Park 2, Pa. 
BAVARIA 17 different 5c with approvals. 

Boerger Stamp Company, 202~2 Main 
St., Toledo 5, Ohio: _____ ::----::::----:-- --: 
25 DIFFERENT Stamps 10c. Tunis And 

Carpenter, Wakeman Ave .. Newark 4, 
New Jersey. 
NETHERLANDS War Set. 10c with Inter

esting approvals. Rheaume, 8949 Routh
Ier, Montreal 12, Canada. 
200 DIFFERENT. 15c. Approvals. Best 

Stamps, Box 139, Bangor. Maine. ------ ···- · FREE! Argentine Roosevelt Stamp_ Qual-
Ity approvals. W1lliam Deems, Ravens

wood, W. va. 
FREE Persia packet to approval applicants. 

Everglades Stamps, Box 3222 Station F., 
Atlanta, Georgia. 
300 DIFFERENT given free with approvals. 

Postage 3c. Windsor Stamps, 1435 E. 
67th P]ace,_Chicago 37._,_·---- .,...----,- 
RICH Man's approvals. poor man's prices. 

Grand value packet containing five For
eign sets. Free with approvals. Stoll Stamp 
Service. 2632 W. Burnett, Louisville 10, Ky, ----~· . - --·--- - -
5 HITLER stamps, 3c with approvals. lists. 
--G~a~yd=o~s~·~K~~e~n~os=h~a~·~W~I=s"-· ------ ·
LIBERAL Offer. thick packet with Sey-

chelles, Gilberts. Reunion. Inhambane, 
Mozambique. Inin!, Porto Rico, PhiliPPines 
and multitude others. everythln~t 10c to ap
proval applicants. Burmaster. Box 1910K, 
Los Angeles 53, Calif. 
1000 MIXED U. S. Old and New, 25c, 2# 

$1.25. Weatherby. Medina, Ohio. -·-- - - • . .. ;:_.=:...____,_ 
25 DIFFERENT Switzerland lOc with ~~

~2-lc Approvals. Carroll's, 4357-C s. 
Hoover. Los Angeles 37. Call!. 
1933 VATICAN. set, .25 wit h ·"-a-p_p_ro_v_a-:-ls-. 

Vargo Stamps, 6044 South Fairfield, Chl-
cagp _ _ 29, Il!l~oi~,--- ____ -~--:--=-=-
WHOOPIE! Wow!e! 25c worth of U. S. 

stamps free! No obligations! Write: 
M & N Co. , 742 Shemeld Ave .. Brooklyn 
7, N. Y. -- ·· - -- ··-·--
FREE-18 different Switzerland with ap

provals. Excel Stamp Service, Box 1315, 
Chlc~go 90. ·- -=---:-:-----c:-:--
30 FULL size Toy Patterns 50c. 40 Novelty 

and Lawn Ornament Patterns 50c. Other 
Patterns; Craft Supplies; Lists 10c. Lynds, 
Medway, Mass. 

· ·- ·---·- -·. -
105 DIFFERENT Including Vatican Cardi-

nal set 10c to approval applicants. Qual
Ity Stamp Company, Dept. s. Box 202, 
Sta. F. Buffalo 12, N._Y_: _____ :---,-,---
SPECTACULAR! Thr1ll!ng! You build fine 

collections with our u. S. Mint stamps. 
Railroad, steamship, telegraph, movie, 
Florida, Iwo Jlma, Army, Navy, Coastg'rd, 
Marine, Hyde Park, Texas, Discharge, 
T ennessee, Iowa, Smithsonian, Correg!
dor, \71n War, Suffrage, Red Cross, Pick 
one or more, 5c each. All complete $1.00, 
lists Included. Frontier Stamps, 38 Park 
Row, New York 7. 
A STAMP from President Roosevelt's own 

collection I Only few still left at special 
price of ten cents with approvals. Detroit 
Stamp, 10304 Dexter. Detroit 6, Mich. 
MISSION Mlxtures-U. B., 50c lb.-foreign. 

$1.00. Stamps, Box 64, Racine, Wis. 

&2 ~reu~t; 

EXCELLENT foreign approvals. Thomas 
Stephens, 932-B Wilson Avenue, Chick-

asaw. Ala=. =::::-"'7--:---:--:---:--:---::::---:-
10 BEAUTIFUL foreign pictorials. Free to 

approval applicants. Joy's Stamp Serv
ice. 2001 Mamie St . . Hattiesburg, Miss. 
United States Mint. <;279D, ;;487A, 

<1 602, ~611, # 649, #655. +r687. Flue. 
Send 65c. Approvals accompany. Whlton
Stamps. Westport 1, Connecticut. __:. ___ _ 
WORLDWIDE Mixture. 500 S tamps 25c. 

Garrow. 84 Montevista, Chula Vista, 
California. 
HITLER Portrait Stamps 6 different 5c. 

Approval Bargains included. Beeken, 
13814 Gallagher, Detroit 12, Michigan. 
ROOSEVELTS, Nicaragua {2) 5c to ap

proval applicants. Collins' . 71 Coleridge, 
San Francisco 10, Calif. 
$2000 IN Stamps free to contest Winners. 

Particulars! entry blank, to approval ap
plicants enc oslng only 10c fot scarce 
Roosevel t Mourning Stamps from Nicara
gua, Greece & Argentina, plus photograph 
of " Roosevelt Collecting Stamps." National 
Stamp Sales, 276 R, West 43rd St., New 
York 18, N. Y. 
U. S. 797 SPA Sheet only 5c to applicants 

for U. S. approvals. M. Haycock, 61 
O'Brl~-~....!'~. Brookly~n~·-=-N:..:.·-=Yc.:. . ..,..-,,.......,--=:
GENUINE Souvenir Luggage labels. Five 

d1trerent-25c, 2~$1.00. View Cards, 50 
Different- $1.00. Dist ributors wanted. Na
bers Distributor, 242-SL, Gordon, Laurens, 
S. C . 
EXCHANGE stamps with collectors every

where. Send dime for latest list. Details 
Free. Exchange, Box 995, New Haven 4, 
Conn. 
FREE: France Lost Colonies to serious Ap

proval Applicants. J. E. Braford, Clo
quet, Minn. 
YOUR album problems ended. The "Phila-

tegraph" accurately prints spaces. Any 
arrangement. Easily. Simply. Create beau
tiful album pages " Tailored" to your col
lection. $9.95 postpaid. Circular. Dealers 
attention! JV. Novelties, Box 1858, Mil
waukee, Wis. 
FREE-J amalca Coronation! Bargain ap

provals. Gramatan, Box 1002, Church 
Street Annex, New York 8, N. Y. 
FREE premium to New Foreign approval 

applicants. Wesken Stamp Co., Box 66P, 
Queens VIllage 9, N. Y. 
BIG Inducement! Over 25 countries in-

cluding Grenada, Morocco, Rhodesia, 
Albania, Angola, Mozambique, St. Pierre, 
Kenya, Ininl, etc. Everything 10c to ap
proval applicants. Allen, 252 So. 3rd, 
Brighton, Colorado. 
NEW Zealand Triangles! Good Semipostal 

set usually 15c only 6c to new approval 
applicants. George Riehle, 368 Josephine. 
Memphis. Tenn. 

129 TATTOOI~G Sl'P PLIES 
TATTOOING Outfit s- En&raving Outfits. 

Circulars Free. Write, Zeis, 728 Lesley. 
Rockford. Illinois. 
130 T.o\XIDERl\IY 
GLASS Eyes. finest American made. all 

Taxidermy supplies. Free CatalOg. El
wood Company . Dept. 235, Omaha 2. Nebr. 

t:HA TENTS 
PUPTENTS newest type co.mplete with 

poles. Army Surplus postage paid $6.50. 
Children love them. Army Good.s Distribu
tors. 1207 Farnam. Omaha 11, Nebraska. 

132 TOBACCO & PIPES 
CIGARETTEs-Popular brands; minimum 

3 cartons. Price $1.46 per carton; post 
paid. Send check or money order Ace 
Mail Order Co., East Orange 82 · N J 
'=c='1 G=:=:-:A-::RS::-:::c.==l:-:OC::O'-=C~h:-:o::..::l:..:ce..:.s....,.t..::..:.Q:;..u=a~"'l:,..lt~y=, :_,_• ~H~nd-: 

made. $5.95 Postpaid. Money Order, 
Check or Cash. S. & E. Co .. Dept. PS. Red 
Lion. Penna. 
FREE To Pipe Smokers-For new pipe 

smoking thrills, write us your brand of 
tobacco and get Free Package Mild. TastY 
" Green River" . Pete Moberly, Box 996, 
Owensboro. KentuckY. 

13-l TUEASURE FINDERS 

MT-SCOPE Metal Locator fully guaran-
teed and unsurpassed In emclency. Time 

payment plan. trade-in and accessories. 
Free literature. Fisher Research Labora
tory, Palo Alto, Calif. 

-=====~--

• 

1 :l5 T R EES, SHR UBS, ROOT S, 
HERBS 

FAMOUS Croft Easter Lilly six lnch bulb 
$1.00 postpaid anywhere. Wheeler Bulb 

Farms Sixes, Currey County, Oregon. 

TRE-TEX saves trees from rabbits, mice, 
borers, scab. $1 pa-ckage, 100 trees, lasts 

year. Sold thirty-eight states. Trade mark 
and business for sale account age. E. L . 
Eckerley, Noblesville, Ind. 

1 :~6 TYPEWRITERS 

RECONDITIONED Typewriters, Printinsr 
Devices. Office Appliances Supplies Dixie

graph, King, N.C. 

138 WANTED 
l\DSCELLANEOUS 

WANTED-Old Cars. Interested old cars 
manufactured prior 1910, particularly 

S tanley Steamers. Conditions not impor
tant as long as parts available and car 
was stored under cover. Communicate de
tails to: Savage, 1883 Brooklyn Ave . . New 
York. 

MERCHANDISE of any kind. Paul, 425 
__ ~ast Jeffersoi!~PrJn~~~ld. Illinois. 
WANT to Swap-Buy-sen anything?? 

Send 25c for National Swapper's Guide. 
It's full eager Swappers-Buyers-Sellers. 
coast to coast and opportunities to Swap
Buy-Sell almost anything under sun. Na
t ional Swapper's Guide, P. 0 . Box 415, 
Evansville, Indlan.=a.:.. ---------
MERCURY-Highest prices. Free Contain-

ers. Write Mercury Terminal, Norwood, 
Mass. 

139 WATCHES 
WATCH and clock repairing - complete 

practical course in modern horology. 66 
Illustrated self-Instruction lessons. Just 
out! Low price. Fascinating 100-page illus
trated catalog Free I Write-Nelson Co .• 
Dept. 8- 01, Chicago. 
WATCH and clock repairing Increasing, 

complete home study course with draw
Ings and Pictures. Information free. Hous
ton Chronometer and Watch Co .• P.O. Box 
1140B Houston 12, Texas. 
OFFERING fine Watches very cheap for 

resale, write Box 18-93 Fourth Ave., 
New York. 
EXPERT watch repairing guaranteed quick 

service, free estimates. Divers & Son, 
Box 135. Hertford, North Carolina. - -·· ·-----
FREE catalog on watch repairing, radio, 

9-eronautlcs, optics. etc. Engineers' Book 
Service, 19 West 44th St .. New York City 18. 
"WHAT Every Watchmaker Must Know" 

crammed with instructions; formulas 
alone $100.00 worth. Your copy $3.50. Ad
vice given. No more stoppers; use "Sim
plex" pivot polisher; 25c, five $1.00. For 
hard-to-get parts, watch cases, any prob
lem write. F. S. Horological Co. , Box 43, 
Planetarium Station, New York 24. 

140 WELDING, SOLDEIUNG 

NEW Model electric welder 110 volt AC-
DC; will weld all metals; easy to use. 

full directions. Complete with power unit. 
flame and metallc arc at tachments. car-· 
bons, fiuxes. rods. mask; all for $19.95-
Used by the Navy. Magic Welder Mfg. co .. 
239-PS-12 Canal St., New York City. 
- · 
FARMERS, Repairmen. garagemen: New, 

Guaranteed, 110/ 220 volt A.C. Heavy
duty welder, 20 to 160 amperes output, 
uses 1/16" to 3/ 16" rods, complete sup
plies, $135.00. Light or Heavy welding, all 
metals. Others, $68.00 to $245.00. Details 
free. W1lllams Company, Box 4100, Port
land 8, Oregon. 
" BUILD Your Own Arcwelder" Inquiries 

Welcome. Welders Club, WB-3432, Chi
cago 54. 
MAKE 400 Amp. AC. Welder from burned

out pole transformer. 6 plans. Various 
sizes $1.00. Information Dime. Hi-Point 
Electric, Box 539. Leesburg, Fla. 
NEW Atlas Heavy duty transformer Welder 

110 V. AC, 6 heat stages, complete with 
metallic arc and. fiame attachments. Sup
plies and Illustrated simple Instructions. 
Really 2 Welders In one; includin&' carry
Ing case. Only $34.50. Guaranteed one 
year. Magic Welder Mf&'. Co., 241 OS, 
Canal St. , New York City. 
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HAND MICROPHONE 
Top quality hand 
microphone with 
control button In 

handle. Highly 
sensitive. Has 
r ubber covered 
cord and tel. plug. 
Fine for use on 
home r ecorders, 
public address 
sys tems, etc 
B rand new-per
fect. Shp. wgt. 2 
lbs. Stoc k No. 

~!~.; .. $1.95 
HAIR CLIPPER 

Wgt. 1 lb. 

A pu r
POSe type. 
Sponge 
rubber 
f rame. Red 
shatter
proof tlex
ll>le lens. 
AdJ. head 
band. With 
case. New. 

Used by downed 
ai.rmen for reecue 
signalling. Brand 

Measures 
4 x5 ln. with sight· 
1ng guide. Shp. 

wgt. 1 lb. Stock 98c 
No. S27-Each .•. 

POPULAR RECORD ASSORTMENT 
Fifty records of modem dance, race, blues 
and hillbilly selections. No two alike. Fa
mous name bands and artists Included. 
Used In juke b oxes. but guar. perfec t. 
Shipped exp. colle<"t only-no exchanges 
or refunds. W gt. 28 lbs. $9 64 
No. A303-50 records . . . . . . . • 

PROF. TELEGRAPH KEY 
Purchased from tbe gov•t. Fin
e st design and construction. 
Base measures 3 x 4 3/,a Inches. 
Or lglnnl \'lllue $2.50. All parts 
of Instrument brass. AdJustable. 

2 Man 
Regula
tion Ar
my type 
two man 
moun
taln tent, 
complete 
w I t h 
poI e s . 

A-1 ·47. 98c 
Each .. 

guy ropes, etc. Of durable ny
lon with reinfor ced seams. 
Ideal foroutdoorsmen, campers, 
etc. Shp, wgt. 10 lbs. A splen
did vnfue. Stock $9 95 
No . 202-Each. • . . • 

PUP TENTS 

Regulation Army P up Tents o f 
durable, brown canvas. Used, 
but In good condition. F ine fo r 
campers, outdoorsmen, boy 
s cout s{ etc. Grand Xmas gift 
f or ch ldren. 
Wgt. 8 lbs. $3 95 
Al-Tent only. . • • . • 
A110-Tent, new ...... $7.95 
A101-Ropes, wOOden poles and 
stakes fo r above. Per set .oo 

BOMB PARACHUTE 
Of white nylon 
5x8 feet In diam
eter. Split seam 
t o r d I rec tlonal 
dropping o f 
bombs, emergency 
rations, etc. Each 
packed In a metal 
container. Mate
rial alone worth 
more than price 
quoted. Wgt. 6 
tbs. No. 

~::.; . . $1.95 
Plastic 8 oz. Flask 
For hunters, scouts, fish
ermen. Waterproof and 
transparent. Use It for 
liquids. Use It for 
matches, fli es, batt, etc. 
Has screw cap top for 
liquids, plus full open 
top. Size 5lf.!x4JA!xl lA!Ine. 
Haa hundreds of other 
uses. Wd. 1 lb. 49c 
No. A347. Each 

OXYGEN TANKS 
A shatterproof, weld
ed seam oxygen tank. 
Fits gauge listed 
above. Measures 51f.l 
x8 ln. Internal volume 
104 cu. ln. Square 
Inch pressure 1.4 cu. 
ft. Has SAl ln<'h pipe 
thread vent. Shp, wgt. 
2 Jbs. No. 537. 49c 
Each ... . .... · 

Same as above but 6x 14 112 Inches. 
Internal volume 280 cu. Ins. Takes 
p ressure up to 3.8 cu. feet. Shp. 

;::,t· ;3~Enrh ....... $2.00 
WOOL SLEEPING BAG 

G.J . type 1009'0 wool 
wt th 30 Inch Talon zip
per. U sed but renovated 
for reissue. Sh.p. wgt. 
3 I b s. No. 

::('~;. $3.95 

KAPOK LIFE JACKET 
A bargain surplus. Made 
of heavy OD material 
treated to be fire resis t· 
ant. Filled with genuine 
Kapok-more buoyant than 
cork. Worth twice this 
price. A real " buY" for 
boat owners, etc. Shp. 
wgt. 3 lbs. No. $2 95 
546-Each . . . • 

7 LB. EXPERIMENTER 
PARTS ASSORT. KIT 

A "gold mine" for the radio serv
Iceman. H undreds of valuable radio 
parts, new radar and electr onic 
parts and subassemblies, coils, re
sistors, trimming condensers-worth 
many times this low $1 79 
price. A 130R-7 lbs. . . . • 

LIFE PRESERVER BELTS 
!t.lirht from 

l nva-
r•••<>n beach
ea. Con
s lats o f 
two a ir 
chambers. 

May be Inflated automatically with 
•sparklet' cartridges or manuaHy 
by attached bose. AdJustable In 
waist size. One air chamber guar
anteed air tight - other may need 
a tire patch. All belts are used and 
slightly soiled but a bargain at this 

~~h~r.i~~· .. ~~· . ~~~~:-•. $1.00 
SPARKLET CARTRIDGES 

May be used with above belts. Also 
for making rharged water . I n boxes 

~!r1 ~~x S~o.c~. ~~·. ~~~· . ... .. 5 Oc 

6x30 PRISM BINOCULARS 
Bau sch & Lomb 
make. Prism type 
In d ividual eye focus. 
With leather case. 
Power 6x30. UsC<! 
but p erfec t . $100 
value . Wgt, 5 lhs. 
N o. 505 - Price 

$7.50 

JUNGLI 
HAMMOCK 
Fo r bacll yard, 
country home 
a nd cam p 
usc. Has wa
terproof roof 
with mosqui
to-p r oof ny

lon netting s ides. Lets you 
sleep outdoor s safely. Fine st 
construction. Original l y de
signed for U . S. Army use. 
Shp. wgt. 7 lbs. $9 95 
No. 134-Each . • • . • 

G.l. POCKET STOVES 
Famou s Coleman 
make. Bums gaso· 
line. Use It fo 
cooking, heating, 
etc. Metal contain
er makes 2 cook!~ 
POts. Folds to 81 
x41f.l Ins. Rema -
ab ly efficient-well 
made. Brand n ew. 

~~~·s5/J: $310 95 
Each. . . . • 

U.S. Govt. BOLO KNIFE 

MESS KITS 
Regulation two
piece Army Mess 
Kits with folding 
handle. Used, but 
perfect. Weight 
2 lbs. No. 69c 
A116-Ea .. 

CANTEENS 
Reg. U. S. Issue can
teens. Plasti c screw 
to 11 chained to body. l:o..l'-.f 
Slightly used but per
fect. Wgt. 1 lb. 
117-llfetal 69 
118-Plastlc-Ea. C 

CANTEEN CUPS 
All metal. Folding hand le. 
Wgt. 1 lb. 25c 
No. A120-Each ..... . 

CANTEEN COVERS 
Heavy canvas. Button faRtener . 

~:~ ~~·. ~~~ ........ 69c 
~:;; ~~·. ~~~~- . .... .. 35c 

ARMY BANDOLEERS 

or fine 
heavy khnkJ . 

Big roomy pocket11 With. 
snap button fasten e r s. Fine 
for hunters, camper s, boy 
st'outs , etc., also for shop work 
In carrying small parts, etc. 
Materta1 alone Is worth this 
price. Shp. wt. I lb. 
11 Po~ket I 5 Pot'ket 
Type No. ~9C Type No. 29 
120 F.arh 4 110 F.n~h C 

Wool Blanket 
Full sh:e and 1 OOo/o 
wool. UsN1 but 
renovated fo r re
issue. U Re for 
t'amplng, Shp. 

lbs. 89 
MOSQUITO TENTS 

Completely covers cot or hammock. 
Of fine mesh. marquisette with taped 
seams. Metal rods and cross bars In· 
eluded. Newl Shp. wgt. 4 2 95 

ORDER DIRECT FROM THIS AD BRONSON FISHING REEL 

lb11. No. 1 04-Ea<'h . . . . . . • 

SATCHEL POUCH 
Heavy canvas pouch. Ideal t or toting 
lunches, shopping, books, etc. Has 

three 1 1 x 1 2 
Inch pockets. 
Brand new. sruar
an teed perfect. 
Has oversize flap 
with single s trap 

1\il'h\\ fastt-ners. 
A113-
EACH 

1.69 

Values galore! Hundreds of hard·to-find Items for home, shop 
and outdoors. Make remi ttancea by money-order, bank draft 
o r personal check. Send 25 o/Q deposit on C.O.D. orders. No 
C.O.D.'s on orders for less than $5.00. .Inrlude sufficient 
postage on Aarcel·post orders-any overage will be promptly 
refunded. II quotations F .O.B. Chicago. Used Items and 
materials are guaranteed serviceable and as described. Your 
money back If not more than satis fied. 

Big Illustrated Catalog free 
Dept. PS1246 

509 So. State St. 
CHICAGO 5, ILL. 

New! Level wlnd ln(C, 
100 yd. capacity, 
Quadrul>lc multiply
Ing. Brhcht nickel 
fini s h. New l m
provrd click. ShiP· 
ping wgt. 8 ou. 

~ch~~-~~~ ................. S2.35t 

~~-!!!!!!&!!!!!!!~- ~?~8~-:~~~ c':f~~~~~L!~~-
-~ nard 6 •t:z Inch 
· wi r e cu ttl n e 

.. .. pller. Parallel 
opening Jaws. Reg. $3.00 value. 
Wgt. I lb. $1 29 
No. 168-Each . . • • . • . . • 
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SMOKING TOBACCO 
Whether he smokes a pipe-or rolls his own 

cigarettes-a gift of Prince Albert is sure to please 
Dealers everywhere are featuring this 16-ounce tin of 
Prince Albert for Christmas gifts. It' s all ready to give 

-gay Christmas wrap-
ping-even space for 

your own greeting. 

16-0Z. TIN 
Also aotJildt. 
I• 'h-16. riu 

• 

For pipes or roll-your-own cigarettes, there's no 
other tobacco quite like Prince Albert. It's 
crimp cut to pack better in a pipe- or to roll up 

fast in a "makin' s" cigarette. And P. A. is specially 
treated to remove bite •.. to smoke cool, rich, and tasty. 

FOR PIPES OR ROll-YOUR-OWNS 

THE NATIONAL JOY SMOKE 

R. J • &e.rnolda Tob Co • 
• •• Wrnatou.SaJ- ,., 

.~. 0 .. 

• 

ALSO IN 

POCKET SIZE 

-



BIGGEST TANK is Newest Antique 
THIS LU~1BERING :MONSTER, the largest tanl ever built 

for th e U.S. Army, was design ed to crack Germany's W e t 

Wall - hut An1crican troops wer e b ehind that fortification 

b fore T -28 could fire a shot. Recently utn r apped at ber 

dcen Proving Ground , it weighs 100 ton , mount a 105-mm. 

gun, i alrea dy ob ole te for atomic warfare. 
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By HAL BORLAND 

IN CHICAGO there is a steely-faced 
banker who would rather duck into his 

cellar on a sunny Saturday than shoot 19 
holes of golf. In Hollywood there is a movie 
actor who prefers tinkering with old clocks 
to night-clubbing along the Strip. In Boston 
there is an auto mechanic who passes up the 
movies to sneak back to the shop and whittle 
bronze into chessmen. All over America, the 
breed of male who keeps the cellar light on 
half the night is increasing. 

Who are these artists who scorn the con
ventional pastimes, and why do they do it? 
To be blunt: Are workshoppers wacky? Most 
of their wives think so, and some of their 
best friends are sure of it. 

But what is a workshopper, anyway? 
That's not so easy to answer-and maybe 

that is one way of replying to the charge 
of wackiness-for outwardly the man looks 

: :::::: . . ll 

---

normal. A little more contented, perhaps. 
Probably a little more competent in carving 
up the Christmas turkey. But what makes 
the workshopper different from his fellow 
clerks, vice-presidents, and machine opera
tors is an appreciation of the well-made 
thingumajig, plus the ability to use his hands 
as well as his head. 

Your workshopper likes to make things 
for himself. And he knows how: how to run 
a lathe or a band saw, how to read a micro
meter or an oscilloscope, how to mix de
veloper or paint. So he spends hours making 

&& POPULAR 
SCIENCE 

-
• • 

I 
• ( 

.) u 

something he might buy for a fraction of its 
time-cost. But in his own shop he can afford 
to hire himself, and his product is as personal 
as a baby, bringing out the usual smugness 
of paternity. 

Who is he? He is the lawyer who relaxes 
from the courtroom by making inlaid wooden 
bowls on a lathe. He is the accountant who 
clears his mind of statistics by carving fig
urines from plastic. He is the writer who 
"wastes" a day making a fancy belt for his 
wife out of a worn-out pair of boots. 

There are probably 10,000,000 of his kind 
here in America, men who have developed 
skills and ingenuities that add immeasurably 
to their lives. They aren't a new breed. Their 
American line goes clear back to Franklin 
and Whitney, and it comes down through 
Henry Ford, who mended clocks and 
dreamed of building an automobile; through 
the Wright brothers, who ran a bicycle shop 

• 



and dreamed of flying; through "Boss" Ket
tering, who worked with telephones and 
dreamed of building a self-starter for the 
automobile. 

It is inevitable that in our specialized 
modern life we should turn from the job to 
something wholly different. The human 
mind needs more than one narrmv track. 
That explains the dentist who is far prow-ler 
of his intricately carved tabletops than of 
his best dental inlays. It explains the doctor 
who would rather make a new fly rod than 
attend a medical convention. And that's why 
one famous musician is reluctant to make 
more than one concert tour a year- he be
grudges the time he could otherwise spend 
in his workshop designing new tools for in
dustry. 

In his shop the workshopper is his own 

- -... -..... ----= 

boss. His time is his own, and so are his ma
terials. When he has finished , the product is 
his; so are all the things he learned along the 
way, and so is the deep pride of personal 
achievement. 

Sometimes the workshopper develops his 
manual skills on a doctor's orders. H andwork 
has a healing effect on those under severe 
mental strain. A well-known German editor 
came here as a political refugee and in a sani
tarium learned to use his hands at a lathe. 
Physically recovered, he resumed his writ
ing, but his hand-turned bowls and trays are 
pow better known than his books. He would 

Hal Borland is no 
newcomer t o th e 
pages of POPULAR SCIENCE 
MONTHLY. A special writer for 
nearly 20 years, his articles, es-
says, poetry and fiction have 
covered many facets of Amer
ican life. His latest book, "An 
American Year," was published 
last spring. 

never have done that abroad ; it would have 
.been beneath his dignity, and neither tools 
nor materials would nave been readily avail-

- · ·- · .... -

able. Here in America, any man can equip 
his own shop with excellent power tools for 
relatively little money. And there is respect 
here for any job well done. 

America h as always had room for the man 
who could make things. The pioneers made 
their own furniture and most of their own 
tools, of necessity, and those who proved 
most adept at it soon had a respected craft. 
Out of their skills and imagination came still 
other crafts, and as demand increased they 
invented new tools, new methods. From 
water power they turned to steam, and even
tually to electricity. Today the workshop of 
even the most casual home craftsman has 
tools that would have been unbelievable to 
Eli Whitney. 

The workshopper of today has electricity 
for power- clean, compact, and quiet. If he 
works in wood he probably has a lathe, a 
drill press, a sander, and a power saw . If 
metal is his medium he probably has a pre
cision lathe, a drill press, a router, and 
dozens of special attachments. If he works 
in radio or electronics, he has gauges and 
meters, vacuum tubes and condensers. Even 
such a simple tool as his electric soldering 
iron would have been a marvel anywhere 50 
years ago. If he is a photographer, he has a 
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whole cabinetful of chemicals, hot and cold 
running water, any kind of light he wishes, 
his own enlarger, and a wide choice of print-
• mg papers. 

Even specialized knowledge is his for the 
taking. Fundamentals are available in school 
textbooks, and beyond these are bookstores, 
libraries and magazines, popular and tech
nical, for background information or current 
developments. And for broader schooling in 
any field, there are night schools and cor
respondence and extension courses. The 
workshopper today has a base of known fact 
from which to work, and whatever he can 
add to it is new knowledge, his own contri
bution. 

The Inner Glow 

There lies one of the deepest urges of the 
serious workshopper: He can contribute. 
True, nine out of every ten of those working 
in a basement shop are working for their 
own satisfaction. Their time is not wasted, 
however, for inner satisfaction, the glow of 
accomplishment, is important to any person. 
And the tenth one is, in effect, a lone re
searcher seeking new truth. Sometimes he 
finds it. 

Edison started as a \VOrkshopper. Go over 
the inventions of the past half-century and 
you will find dozens of such men, who 
workecl alone in their spare-time shops or 
laboratories-questioning, seeking, eventu
ally finding. 

No, most of those in today's home work
shops arc not inventors. They are craftsmen. 
I remember the executive 

his reputation as a capable, versatile father. 
The workshopper has any number of rea

sons to offer for his part-time preoccupation. 
There is a surgeon who keeps both 'mind 
and fingers supple by doing miniature wood
carvings, mostly of animals. There is a phy
sicist who carves costume jewelry out of 
nuts. He says it satisfies his artistic sense. 
And there is the architect who makes scale
model trains because, as he says, it keeps his 
mind aware of the detail necessary in his 
daily job. All these men, of course, get the 
mental stimulus of handcraft and the relax
ation of concentrating on. something wholly 
different from their daily jobs. 

You will sometimes find a man who holes 
up in his workshop to get away from a nag
ging wife or demanding children. At least, 
he is doing something constructive, and he 
is probably wiser than the man who goes 
down to the tavern to get away from it all. 

A Collector at Heart 
. 

Occasionally, too, you strike the magpie 
type of workshopper who accumulates tools 
and materials and spends most of his spare 
time listing them and keeping them free 
from rust. Even he is no worse at heart, I 
suspect, than the stamp collector. 

But for the most part the man in the work . 
shop is a good average citizen who knows, or 
wants to learn, what makes things tick. When 
he buys an automobile, he wants to know 
about its bearings and its ignition as well as 
its paint and upholstery. When he buys or 
builds a house he checks on its foundation 

and its piping as well as the 
view from the picture win
dow. 

whom I found at home one 
Sunday morning making a 
pair of plastic link pins for 
his small daughter's wrist 
watch. He might have bought 
those pins at a jeweler's, any 
day but Sunday. But his 
daughter wanted to wear the 
watch that day, and she was 
firmly convinced that her 
father could make anything. 
So he made those pins, turned 
and polished and fitted them. 
On a time-cost basis they 
probably represented close to 
$50, for he is a high-salaried 
executiYe. I suspect that he 
actually got at least $100 
worth of satisfaction out of 
the job- not to mention the 
fact that he further enhanced 

COVER: This painting by Ray 
Pioch illustrates the dream of 
many a top-flight workshopper 
-a real single-cylinder, dou
ble-acting steam engine, plans 
for which will appear in PSM. 

Why does he cling to that 
workshop? Because it is his 
own kingdom. It is the place 
where he can prove to himself 
that his own industry and in
genuity have their value. He 
can adventure there as he 
will. He can make a · shelf to 
hold his wife's kitchen spices, 
or he can build a canoe with 
which to explore the near-by 
river, or he can build a tele
scope with which to reach out 
to remote galaxies. He can un
dertake anything his imagina
tion or ambition suggests, and 
his success or failure in that 
undertaking is wholly depend
ent upon his own resources. 
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HENRY R. DIA1UOND 

An arti t b y profe~ ion, hi hobby is woodworking a nd 
furniture d e ' ign. Hi Long I sland home contains m any 
products o f the cellar workshop where h e combine clt' t

i try and cr·aftsman ' hip to create fw·ni hing and fix
tures t h a t range from a beam ed living-room ceiling to a 

• 
s tudio couch with built-in space for torage a nd books. 
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FRANK L. AVERY 

A bu iness executive, his home work hop in New J e rsey 
boa t a variety of power equipment for wood a nd m etal: 
pre ' e -, saws, la thes, welding set ~ milling machine, a nd 
a foundry for sm a ll castings. Dur·ing the war he taught 
a clas for shop foremen. H ere, h e is milling a part for 
the m odel s team en gine shown a t lower r ight. 
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ARTUH RODZIN"SKI 

Fan1ed conducto1· of the New Yod< P h ilharmonic, he find
time to des ign and hui!cl f m ·n i·ture. The de~k a t which 
he is sh own is a n example of his skilL \\.,.hile the pic
ture wa - be ing made, he al -o disnn;;ed a bedside ra dio 
ins tallation, matched darkroo m lot·e with photographer. 
\Vithout a workshop at pre ent, h e i planning a new on e • 
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BOB BURNS 

A •·adio comedian who classifies himself as a fm·mer, his 
chief hobby is precision woodworking. His workshop 
activities. however. extend to g·eneral tinkerin~, home 
mechanics, and inventing gadgets, sever a l of which h e 
has put to use on his California ranch. Here, at his 
workbench!> he adjusts a vane on a m iniature windmill. 

• 
' 
• 

• 
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DONALD n. DORElU US 

He counts photog1·aphy, ar ch e1·y, g unsmithing, m e tal
and woodworking among his m an y b obbie ' , and hi ~ New 
J er ey work hop- planned with an eye to a ll o f them 
even include a pistol range. orne of its equipment h e 
had to de ' ign himself to satisfy the d em.a nd · o f hi 
varied intere t • H is job is assembler in a teel work • 
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HARRY HYDER • 

Radio is his work as well as his hobby. He devotes his 
day to designing commercial receivers, his evenings to 
building ham and ex perimental equipment or writing 
about it. His fir st a rticle, sold to PSM, d ealt with the 
two-meter set h e is checking h ere. A marine r adio oper
ator during the war, he holds h am license W2LIW. 

> 

PSM Staff P hoto 



BRIA N DONLEVY 

A fihn star known to millions o f thea ter -goer s , h e is no 
more immune to the workshop hug tha n a ny o ther 
Am.erican . Between p ictm·e ' , his h obby is ca1·pentry and 
ca bine twork , hut tfte var iety of too ls a bove his work
bench su gges ts the diversity of h is other inter es ts . H er e 
ue is e n gaged in sha t·pening a p air of h e dge shear s. 
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LE S TER D. FRIE N D 

Own er of a Massach usetts p ap er -box factory, his work · 
shop talents a r e devoted to turning out calc-model, live
steam locom otives. President o f the New En glan d Live 
Steamers, Inc .. h e op erates a m ach in e shop that pro
d uces p arts for other model makers, and h e has turn ed 
his factory groun ds over to them to accommodate track. 
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DESCRIBED as the first American stock 
car with independent suspension of 

all four wheels, the Willys-Overland 6-70 is 
a new entry in the lightweight division for 
1947. A sedan seating three in front and 
two in the rear with room to spare, it has 
a wheelbase of 104 inches and weighs 
about 2,500 pounds. 

Individual suspension of the rear wheels 
is achieved by using universal joints where 
the axles enter the differential. In front, 
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the traditional axle is replaced by a trans
verse spring connected to steering-gear as
semblies. Rubber inserts in the spring make 
lubrication unnecessary. 

As its name implies, the car has a six
cylinder, 70-horsepower engine, designed to 
give 31 miles to the gallon at 30 m.p.h. 
and a top speed of 78 m.p.h. Because 
Willys is maintaining priority for its utility 
Jeep line, the new model will not be put into 
production until mid-1947. 
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Dvtu ~~sulnnurine." Steel 
access tubes 7~ feet in diameter 
are shown above being fitted to a 
huge caisson at Grand Coulee 
Dam, ' Vash. The caisson, to be 
floated to the dam when ready, 
will permit workers to repair a 
damaged spillway bucket. Air, ma
terials, and service lines will be 
fed to an underwater working 
chamber through the tubes, one 
of which contains an elevator. A 
rubber seal keeps water out. 

Cantern Print.s Its O"rn. 
Entirely automatic, the supercam
era at right takes a picture, devel
ops it, and throws it on a screen 
in 15 seconds. Designed secretly 
during the war by Eastman Ko
dak Co., it takes photos at a 
1/ 10,000-sccond speed on special 
16-mm. film. A contajner squirts 
chemicals heated to 140° F. on 
the film and a vacuum processes 
the picture in 9 seconds. It is 
then ready for the projector. 
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Taking Steel's Ten•
Jterature. To test tempera
tures of white-hot steel slabs 
while they are in a furnace, U. S. 
Steel has devised a new, long
handled, heat recorder. The wa
ter-cooled head (inset ) is rested 
on a slab and picks up heat radi
ations through an eye in its bot
tom. Wires through handle trans
mit reading to recording potenti
ometer. Surface temperatures to 
2,400 degrees F. can be measured. 

X-Ray Deteeti,·e. By giv
ing a small electronic photo
multiplier tube a fluorescent vest 
and a black paper coat, Westing
house has developed an X-ray 
counter (right) that covers a wide 
intensity range. The black coat 
blocks out room light but lets X
rays reach the fluorescent screen. 
The tube then measures the in
tensity of fluorescence and records 
changes as rapidly as 1/ 1,-
000, 000-second. 
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Workers assemble the aluminum panels, which will 
not warp, burn , rot, or rust. The house con be set 
up in about two-and-a-half week 
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A new and unusually light prefabricated unit to 
combat the housing shortage is the "Boulevard 
Aluminum Home" shown above. Made by the 
Butler Manufacturing Company, of Galesburg, Ill., 
the two-bedroom structure is 24 by 33 feet. Wall 
panels are aluminum but the house contains 2,300 
pounds of steel, most of it in rafters for the roof. 
The modern kitchen at left is part of the package. 
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Washing machine, furnace, and hot-water heater 
are shoehorned into the utility room. If houst" has 
basement, the room becomes a stair well. 
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Sway-Baek Prop. 
Swept-back blades (right) 
feature Curtiss-Wright's new 
propeller, designed for use on 
future Army planes that may 
rival turbo-jets in efficiency 
at speeds up to 700 m.p.h.: 
with much greater efficiency 
at: lower speeds. 
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Roeket Raider. 
Packing the firepower of a 
broadside from the guns of 
a light cruiser, the Navy's 
first Douglas AD-1 Sky
raider is shown at left with 
batteries of five-inch and 
12-inch rockets under its 
wings. This new type of 
seagoing attack craft can 
carry 6,000 pounds of mu
nitions on long Bights. 

Ear-Sa,rer. The eight
pound muffler at left forms 
a complete exhaust system 
and swallows 90 percent of 
aircraft engine noises. De
veloped by Ryan Aero
nautical Co., it is designed 
for planes powered by 65-
85 hp. engines. The sys
tem heats carburetor air 
and also directs warm air 
into the aircraft's cabin . 
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Glid ing out of a fog and into fair visibility, a 
C-47 prepares to land at the Navy's Landing Aids 
Experiment Station, Arcata, Calif. The flames 
burning off the mist are part of a new fog-dispersion 
system called ELMER-a refinement of Britain'$ 
wartime FIDO. 

At a central control board, on operator turns on 
lights and fog-chasing burners at Arcata. ELMER 
has cut the costs of landing a plane in a fog to 
$150 as compared with the $4,000 average ex• 
pense of usin_g FIDO. 

ELMER, in full glory below, is a line of tri-nozzle 
heads that atomize Diesel oil under high pressure 
and shoot curtains of flame into the air on both 
sides of the runway to vaporize the fog. A hot-wire 
setup provides instantaneous ignition of the oil. 

' . 



• 

Most unusual medium used in 
fog-dispelling is sound. Fog 
particles bombarded by sound 
waves collide, form heavier 
drops and fall as rain. Re
cently, however, the noise of a 
battery of 12 sirens nauseated 
personnel. Now the Navy thinks 
it can beat this with ultrasonic 
waves that humans can't hear. 
At right is a generator and 
horn built by Ultrasonic Corp • 

Fog is also being routed by light. Workmen above 
raise one of 38 towers carrying approach lights at 
Arcata. The 75-foot tripod standards are arranged 
in two rows of 19 each along a 3,500-foot approach 
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• 

zone. They give the Naval station the most brilliant 
airport lighting in the U. S. Above, right, is a 5,000-
watt American Gas Accumulator Co. light, one of 
which is atop each of the towers. 

• . . 

• 

Improved weapons enter the battle against airport fog. 

FLAME, sound, and electric lights have 
all been drafted in the latest skirmish of 

the endless fight against the airplane's arch 
foe-fog. At Arcata, Calif., where the Navy 
has its Landing Aids Experiment Station, 
the Navy, Army, and United Air Lines are 
constantly improving on FIDO, the vapori
zation of fog by heat. FIDO (Fog Investi
gation and Dispersal Operations) was 

initiated by the British during the war. 
Even as they explore the possibilities of 

fire, light and sound, Government and com
mercial forces seek other new anti-fog 
weapons. Experimental curtains of wind 
and 100-foot screens of water are to be 
thrown up alongside runways. Drying agents 
will be tested. The battle will go on until 
our airports win freedom from fog. 
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Dis lting U p ((Dirt ." Is res
tam·ant dishwashing dangerous? 
The National Sanitation Founda
tion was worried about it and 
enlisted the scientific resources of 
Michigan State College to deter
mine just how great a threat 
these methods are to public health. 
At left, Dr. YR. L. Mailman, public 
health professor, prepares an ar
tificial concoction containing food 
products similar to those found 
on dirty dishes. It was used to 
coat china for the tests. 

Watching th e W asb. One 
conventional way in which cafes 
wash dishes is to place them in 
wire racks where they are then 
flushed with sprays of water. 
Above, Paul De Koning, associate 
professor at t-.lichigan State, 
watches a machine do its stuff. 

Tattletai l Ge .. ua s . By 
cow1ting bacteria cultw·es, Dr. 
Mailman (left ) found that ma
chines wash dishes better than the 
human hand. HoweYer, he wmns 
against dirty machines, improper 
loading of racks, too little cleanser, 
and low water pressures and tem
peratures. He recommends a 40-
second wash in 140° F. water and 
10-second rinse at 170° . 
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Gridiron Oxygen Tank. Outfitted 
with 11 masks, the rolling oxygen tank above 
can reduce fatigue for an entire football 
team during time-out periods. It was used 
by Georgetown University during this past 
season Tried on backs after long runs, the 
oxygen was found to restore normal breath
ing in 30 seconds. 

Sidehill Gouger. That myth~cal ani
mal comes to mechanical life in a new 
tractor built by L. C. Burton, of Akron. Its 
wheels automatically adjust to grades as 
steep as a drop of two feet in three. To do · 
this, two differentials are housed one within 
another; the first to drive the rear wheels, 
the second to level the tractor. 

Fuselage Fueler. The shortage of 
building materials didn't faze Byron Chedes
ter and J. E. Franks, of .Fort Worth, Tex., 
when they wanted to go into the gasoline 
service station business. They simply bought 
the body of a Conestoga plane-engine and 
instruments removed- and opened up. The 
plane cost the pair $500; the moving, $100. 
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Thirty-five pine and plywood parts, with tolerances 
of I/ I 0,000 inch, went into this model of a nose
wheel strut for a secret plane. The woodworker is 
Fred Molle, Northrop veteran. At top of pag~ are 
four of an aviation carpenter's most important 
tools. From top to bottom, they are: straight-edge 
and rounded-edge spokeshaves, pattern-maker's 
spokeshave and round-bottom plane. Last two are 
used for roughing out work, first two for finishing it. 

86 POPULAR 
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EVERY plant that builds airplanes, from 
the tiniest single-seater to the mightiest 

air liner, relies on a small group of skilled 
carpenters to h·anslate engineering drawings 
into three-dimensional reality. Artisans in 
wood, they play an increasingly important 
role in an air age that depends on metal for 
its advancement. 

When designers complete blueprints for 
a new plane, they turn to these carpenters 
for faithful models of its intricate parts and 
assemblies. And the woodworkers, blending 
shop trigonometry, imagination and the skill 
of their trade, create the forms and patterns 
from which metal parts of the plane are 
later made. \Vith chisel and spokesh ave they 
fashion air ducts, landing gear units, valves, 
airfoil shapes, engine accessories and scores 
of other parts. 

Some of their work can be rou gh, but 
other models and dies contain up to three 
dozen parts and must be built to tolerances 
as close as l / 10,000 inch. Since different 
jobs require different materials, the wood
workers have to know whether to use maple, 
pine, birch, walnut, mahogany or the versa
tile plywood, or combinations of them, for 
a specific task. 

Most of the woodworkers are young men , 
able to adapt their skill to the rapidly 
advancing art of plane design. The pictures 
on this and the following three pages show 
how well that skill is applied. 
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Running a band saw along lines photographed on 
an emulsified panel of plywood, Harvey Boston, of 
Dougla s, shapes a lofting section, used in establish
ing a plane's contours. Plywood is sealed and 
pa inted before the emulsion is applied. 

Pattern-maker's spoon, a development of the carv· 
ing chisel, is used by Sid Gladwell ·in cutting out a 
line on the mahogany pattern of a carburetor 
intake duct designed for the Lockheed Saturn. 

' 

f 
I 

: +tt ~ .. . ... : · : : o 
. 1): . • 
• • • r 

. li . • ... -·· ., ... 

Ted Weimer, of Douglas, fairing a skeletoned check 
jig to its mold lines with a straight-edge glass 
spline to eliminate any bumps or hollows. The 
finished part carries air to a carburetor. 
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Gladwell checks· a mahogany model of large air 
duct with metal template to insure accuracy. Ma
hogany holds its shape well, with little shrinkage, 
and is easier to work than pine despite its toughness. 

;; . , .. 
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Wooden forming die and metal gate, tipped with 
aluminum, is used to form plastic winq tip of a small 
plane. The wood part is mode of birch, which ha" 
largely replaced maple in aviation woodworking. 
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Art Russo, of Northrop, wields a fine-toothed rasp 
to smooth white-pine toil section of a droppable 
gas tank. The maple cone at right is a copy of 
the nose of on air-duct diffuser. 

Newest lightweight plywood has mahogany surfaces 
and a plastic honeycomb core, called micorto. At 
left, a hand-guided electric router cuts channel 
through a panel of the material, which is used to 
form such models as the stairwell and bannister, 
below, of Lockheed's huge Constitution. The ma
hogany surface of the new plywood provides on 
extremely smooth finish that takes lacquer well • 
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A dozen pieces of sugar pine were put together with 
waterproof glue to form this model of the Lockheed 
Saturn's carburetor intake valve. Engineers use the 
model in making clearance studies of accessories. 

Lynn Covington, of Northrop , makes a final check 
of wooden gunsight model being prepared for a 
bomber. Painted black to resemble its metal coun
terpart, the model enables designers to plan work
ing layout before final assembly of the airplane . 
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Using a 112-inch bent-shank carving chisel, Northrop's 
Stanley Ton smooths plywood bracket on a repro
duction of oxygen pressure regulator. Other parts 
of the complex assembly are made of white pine. 

Covington fits precision-made wood assemblies into 
a prototype airplane's radio compartment. By thus 
simplifying details of arrangement, the aviation 
woodworkers' creations save time , money and effort 
-and assure greater efficiency in new planes. 
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Roadless Road Tes t. T o test new 
gasolines, Gulf Oil Corp. has installed a 
"highway" in its Harmarville, Pa., labora
tory. The front \vheels of the car are chocked 
on a road-test dynamometer. The rear 

Slo"·-Leak Tuite . For greater safety, 
the U . S. Rubber Co. has designed a new 
inner tube (above) that curbs rapid de
flation in c:1se of a puncture. · The tube's 
secret lies in a waffielike crown whose 
square pocl-.:~ts contain extra butyl rubber. 
When the tube is punctured, this rubber 
p resses around the piercing object. 
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wheels rota te a h eavy d rum, re tarded by 
m achinery to simulate the effects of car--
loading and road conditions. Uphill pulls 
are crea ted by braking the drum; down 
grades, by cutting in an electric motor that 
helps rotate it. A fan blows wind at the car 
at its assumed speed. The "driver" calls off 
mileage. :\Ian in back seat records findings. 
Elimination of variable factors found in real 
road tests increases accuracy. 
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Air-Bubble Tire . Ligh ter and tough
er is the new air-bubble tire produced by the 
U. S. Rubber Co. Designed for 14 percent 
more air n >bme and eight percent lower 
pressure, its flatter tread and sharply defined 
shoulders use less rubber-sharply cutting 
road heating. A section of the new casing 
is shown at right above; a t left, the old. 
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At 5:51 a.m., local time, on October 4 the 
Boeing Superfortress "Pacusan Dreamboat," 
under command of Col. Clare11ce S. (Bill) 
Irvtne of the Army Air Forces, took off from 
the island of Oahu, Hawaii, for a flight over 
the top of the world. Less than 40 hours and 
9,422 statute miles later it to11ched down at 
Cairo, Egypt. 

The Dream boat had proved that rmtting 
tomorrow's air traffic across the Arctic-using 
the shortest distances between most points 
on the habitable parts of the globe-teas prac
ticable. Nor was the flight U)ithmtt military 
significance. "He who rules Alaska," said the 
Air Corps' immortal Billy ~1itchell, .. rules the 
world." 

Here is the inside story of the Dreamboat's 
flight as told to Popular Science ~fonthly's 
Devon Francis by five members of its 10-man 
crew. 

Col. Clarence S . Irvine, 
of St. Paul, Nebr., pilot: 
We kne\v our approxi
mate take-off time. It h ad 
to be between 5: 30 and 
6 :30 in the morning. That 
was because we had to 
leave the ground u;ith the 
prevailing wind instead of 

upwind, and the lowest velocities occurred at 
that tiine of day. If we took off upwind, we 
would pass right over the city of Honolulu, 

• 

with mountains in front of us. We couldn't 
take that chance, heavily loaded as we were. 

Richard B. Snodgrass, 
of Seattle, a civilian and 
chi e f e n g ineer: The 
weight of the airplane at 
the start of the flight was 
approxima tely 148,500 
pounds. That's about five 
tons more th<m the Super
fortresses grossed during 

the war when they took off to bomb Japan. 

Colonel Irvine! But we weren't worried. 
We had planned this flight for too long a 
time, and we knew exactly what we were to 
do in any contingency. By building a piece of 
runway 100 feet long, we had linked up the 
Navy's John Rodgers Field and the Army's 
adjoining Hickam Field. That gave us about 
13,000 feet in which to get off the ground. I 
had posted markers along the runway at each 
2,000-foot mark up to 12,000 feet to judge 
distance at high speed. The markers were 
check points. We had to be · sure of where 
we would get airborne. 
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Lt. Col. Beverly H. 
Warren, of Plainview~ 
T ex., and Omaha, Nebr.~ 
co-pilot: Ow· minimum 
calculation at the start 
was that we would be 
airborne at 5,600 feet. 

~ That took into account . i 
.; .---... .. .., " the weight of the air-

plane, the rolling friction on the asphalt 
runway, and the drag against our thrust 
horsepower available. \ Ve figured we could 
do that if we held the brakes, run the engines 
up to full power, and then released the brakes. 

But when we tried it in practice flights the 
propeller torque threw us off directionally 
just as we started rolling. It was impossible 
to get the airplane pointed down the runway 
again without using brakes. That cost us 
speed. So we decided to start right out from 
zero and use the throttles to maintain direc
tion. We figured that would cost us another 
1,000 feet of runway. We added 1,000 feet 
to that for the human element, and arrived 
at the conclusion that we would be off the 
ground in 7,500 feet. 

Colonel Irvine: W e knew that we could lose 
an engine on take-off at the 6,000-foot mark 
on the runway at an indicated airspeed of 
145 m.p.h. and still get airborne on three en
gines at what we estimated would be 155 
m.p.h. If we lost an engine on take-off the 
procedw·e called for gaining some altitude, 
dumping gasoline from tanks in the bomb 
bay, burning more gasoline for an hour, and 
coming back to land approximately 25,000 
pounds lighter than we were at ·take-off. 

If we lost an engine under the 6,000-foot 
mark, we could come to a stop before reach
ing the end of the .runway, and without 
using the brakes, by reversing the pitch of 
the propellers. I had reversible propellers 
installed for just that reason. 

• 
Colonel Warren: We sat there at the end 
of the runway with the engines ticking over. 
I had run them up, and we were squared 
away for the take-off, facing the length of 
runway No. 26. I turned around and said to 
the crew, "Here we go!" Then I opened the 
throttles. 

We had a four-mile wind on our tail. The 
flaps were down 25 degrees, which is normal. 
The airplane felt good as we gained speed. 
We had the b·im set exactly where it should 
be for fore-and-aft balance. That, I must say, 
was accidental. It's hard to :figure -trim. It 
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was a very short time until we had full power 
on. That was 2,800 revolutions on the en
gines with 52J~ inches of manifold pressure. 

It was at about 2,000 feet of our run, 
maybe 2,500, that the least back pressure on 
the control wheel brought the nose wheel up 
just enough to clear the runway. I just held 
it there until the airplane flew itself off. It 
came off smoothly and cleanly. I don't think 
anyone in the plane actually knew the in
stant when we left the ground. Our indicated 
airspeed was 148 m.p.h . We had consumed 
6,500 feet of runway. The controls felt firm, 
not soft. 

As we lifted off I turned to Colonel Irvine 
and said, "Bill, this is no different from a 
thousand other take-offs we've made to- · 

th " ge er. 
He replied, "If yuu ever had a take-off in 

your system, this was the time to do it." 
We got the landing gear up and pulled up 

the flaps very slowly, meantime gradually 
reducing power. We were climbing gently 
as we rounded the southwest end of Oahu. 

Maj. Norman P. Hays, 
of Seneca, Mo. , naviga
tor: \V e held the take-off 
heading for a few min
ut es a s the airp lane 
gained speed. The direc
tional gyro was set. It 

,._ was checked with the 
astrocompass. \ Ve used 

dead reckoning from the point of departure 
to the point of first climb. Then radio- . 
compass fixes were obtained. 

Mr. Snodgrass: \Ve pulled 1,450 horsepow
er from each engine at the start of the flight, 
once we were le:veled off. That was 72.5 
percent of rated power. 

Colonel Irvine: The flight was going just 
the way we had planned it. The planning 
had been the hard part. In attempting a 
flight over an area where our best informa
tion indicated that communications would 
be undependable and ground-radio aids 
scarce, and where rescue certainly would be 
slow in coming if we were forced down, the 
first requirement was insuring the utmost 
reliability in the operation of the airplane. 
This involved two things: first, a thorough 
training of the crew to get the most out of 
the plane and its equipment, and exercises in 
the use of emergency equipment for both 
water and ice landings; and, second, the en-
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gineering preparation. We devoted three 
months to nothing but engineering calcula
tions. 

Mr. Snodgrass: We ran fuel How-power cali
bration curves for the engines at 1,000, 
5,000, 10,000, and 15,000 feet. Torque 
meters showed us exactly how much horse
power was being drawn from each engine. 
At a preset altitude we used a given power
setting to get an indicated speed, and cali
brated that for every altitude and power 
setting we expected to use. That, of course, 
had to be refined by calibrations for various 
weights. We tested the fuel-How meters, the 
air-speed indicators, engine thermocouples, 
and everything else that would have to be 
calibrated in Hight. 

Major Hays: It looked as though navigation 
would be something of a problem. There 
were no charts available of the kind I wanted 
for polar navigation. In fact, there were few 
polar-navigation charts at all. So I got a 
stereo graphic (three-dimensional) map at a 
scale of 1:5,000,000. Then a grid was con
structed and superimposed on the chart. 
Greenwich was used as grid North reference. 
The best available lines of magnetic variation 
were converted to grid variations and plotted 
on the chart. 

we didn't take along any equipment like 
Loran. It was too heavy. For the same rea
son we didn't take any navigation tables. We 
did take an air almanac and a new addenda 
sheet for correction of low-altitude refrac
tion. The most important item we took was 
the directional gyro-the magnetic compasses 
would be useless. Then, of course, we took 
two sextants for sun and star sights. 

Colonel Irvine: We did a lot of things to the 
airplane. In addition to installing bomb-bay 
tanks, we replaced two center-section regula
tion tanks with nylon cells to save weight. 
We installed a special fuel system. We fixed 
up the oil reservoirs of the four engines so we 
could pump oil from a reserve supply in the 
fuselage to any one of them. But, more im
portant, we c<:;mld withdraw all the oil from 
any one engine if we wanted to and use it for 
the other engines. If an engine went bad, its 
oil wouldn't be wasted. 

We replaced the regular landing-gear 
retracting system, which brought up the 
wheels in 30 seconds, with one that brought 
them up in nine seconds. That was for added 
safety in take-off because half of the total 

drag of a B-29 at speeds under 150 m.p.h. is 
in the landing gear. 

We pumped up the tires to 110 pounds, 
about half again as much air as they nor
mally carried, and let them stand for a week 
so they would get a permanent "set." Then 
we measured them and altered their wells to 
accommodate the stretch. 

By reducing the cowl-Hap openings we 
knew we could pick up a few miles an hour 
in speed. By repeated flights we discovered 
we could open the two upper flaps on the in
board engines no more than 1% inches and 
those same two on the outboards about an 
inch and still get sufficient cooling with all 
side flaps completely closed. The cooling on 
the inboards was more of a problem, quite 
naturally, due to fuselage interference with 
the air flow. 

Lt. Col. Frank J. Shan
non, Sr., of Philadelphia, 
communications officer: 
The Dreamboat was 
equipped with a low-fre
quency adapter to cut 
through ionospheric dis
turbances if they devel
oped. I had talked with 

"fringe" Biers who had been on the edge of 
the auroral radio disturbances, and they had 
told me that, in the Arctic, communications 
simply went out. All of our air-ground com
munication was to be in International Morse, 
of course. 

We confidently counted on radio black
outs at from 60 to 70 degrees North. The 
"fringe" Biers said there would be no static; 
a receiver would just go ahead. The only 
thing we would hear would be the hiss of the 
thermal effect of the b·ansformers, of the 
wiring and filament emission of the vacuum · 
tubes. Low-frequency sending and receiving 
would cut through, but it would be practi
cable only at short range. 

I was prepared for another phenomenon
ionospheric "skip." That comes from the 
high-frequency signals hitting the gaseous 
envelope surrounding the earth and bounc
ing back beyond the station you're trying to 
contact. 

But I figured we were covered for any 
kind of a contingency. I over-planned, in 
fact. Among many other things, I had asked 
that "hams" all over the country belonging 
to the American Radio Relay League cover 
my frequencies. They did-in volume. ·I got 
their reports when I got home. 

DEC. 9l 
1946 

C.opyngh1'ld maten.!l 

• 



I 
' 
I 

I 
l -

Colonel Irvine: We had adequate safety de
vices if we were forced down. We took along 
the standard Air Forces emergency kit con
taining rations and medicines. To that we 
added a sea-landing kit, essentially the same 
oue used on flights against the J aps, and an 
ice-cap kit- carbines, ammunition, a special 
gasoline cook stove, food for three weeks, 
three complete sets of sock-lined felf boots 
for each man, fur parkas and trousers, and 
gloves. We studied the procedure for sur
vivai in the Arctic. 

If we were forced down at sea, we would 
have two seven-man life rafts. In addition, 
each man would have his O\vn raft attached 
to his 'chute, his Mae West, fishing tackle, 
pyrotechnic signals, and equipment to make 
salt water drinkable. Our safety equipment 
weighed 120 pounds per man. 

It was because we had prepared so care
fully that we weren't surprised that every
thing seemed so routine once we were under 
way. 

Colonel Warren: When we had reached our 
maximum speed at original cruising power 
we were indicating 233 m.p.h. That was 
good. We had figured it would be only 228. 
For the first five hours or so we held 1,000 
feet of altitude. Then we hit a weather front 
and had to climb to between 5,000 and 
C,OOO feet. It was soupy there. We climbed 
slowly, using no additional po,ver. That 
would have cost us slightly more fuel. 

We held that altitude until we were 30 
minutes off the coast of Alaska, at Sitka. 
Then, still not increasing power above that 
for cruising, we climbed to between 15,000 
and 16,000 feet. It got dark just before we 
hit Sitka. Through a few breaks in the 
clouds we caught glimpses of lights below. 
We saw Juneau, too, by luck, but mostly we 
had to Hy in soup. 

A weather-reconnaissance plane we talked 
to assured us we wouldn't pick up ice, but 
we did. It was rime ice. That's not the dan
gerous kind, and it did not become serious. 
We had no de-icing boots on the wing. They 
would have added weight and drag to the 
Dreamboat. 

Colonel Shannon: Communication was per
fect. We were equipped with frequencies of 
11,445, 8,200 and 6,355 kilocycles, and we 
were not out of touch with the Airways Com
munication System (formerly Army ACS) at 
any time. We worked WZJ at Hickam Field 
until we got past Fairbanks. I l11ew we could 
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work stations at Seattle, Anchorage, and 
Fairbanks-or try to-but then came a long 
break of more than 2,000 miles between 
Fairbanks and Frobisher Bay, Baffin Island. 
I assumed we would have trouble there. We 
didn't. 

From Frobisher Bay we had the facilities 
of a station on the west coast of Greenland 
known as Bluie West 8, another on the south
ern tip of Greenland known as Bluie West 1, 
and others at Reykjavik, Iceland, and in 
Europe. 

By the time we were breaking out of 
Alaska and entering the Yukon Territory I 
was in touch with Bluie West 8. 

Mr. Snodgrass: Meantime, we were keeping 
a constant check on the fuel. We used our 
lift-over-drag ratios and refined them with 
considerations of propeller efficiency and the 
most economical fuel consumption we could 
reach. The consumption at the start of the 
flight had been 436 gallons an hour. That 
dropped steadily. 

Major Hays: \Ve had to use dead reckoning 
when the airplane was between layers of 
clouds or in the soup. We had anticipated a 
nine-knot tail wind. The forecast winds were 
very accurate over the Arctic, and we 
checked them with celestial fixes when we 
could. These winds held good tmtil we ap
proached Greenland. Then we hit head 
winds where tail winds were forecast. 

Colonel Irvine: It was plenty cold. But we 
encountered the arctic temperature modera
tion at altitudes that I had anticipated. Our 
outside temperature at 20,000 never went 
lower than minus 36 degrees Centigrade. But 
that drives you to bundling up-and then you 
sit there and shiver. A B-29 isn't insulated. 

Colonel Warren: We were in intermittent 
soup for about 1,000 miles inland. We picked 
up more rime ice. The amount of it never 
reached the danger point, though. Pretty 
soon the clouds began breaking up around 
us. We found ourselves over a low under
cast. There were times when the undercast 
was broken and even scattered. 

We could see mountains and lakes in the 
moonlight. It looked like pretty rugged 
country. You didn't want any part of it. 

Just before sunup we approached Baffin 
Island. On its westward side and in the in
terior it looked as though it had been shaved 
off by a glacier. There wasn't nearly as much 
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snow as we had expected to see. There was 
plenty of snow, but we <llso could see bare 
patches of ground. As we passed the center 
of the island and got over the eastern part, 
the ground got tortuous in contour. On the 
east coast there were numerous big rivers, 
deep and not frozen over. There were con
voys of icebergs in them. 

Colonel Irvine took a look and said, 
"Here's where we sit back and listen to the 
sound of the engines." 

\Ve had some fun about then. I was sitting 
in the pilot's seat. We had noticed a few light 
spots on the horizon, and supposed they were 
due to the Northern Lights. \Ve had watched 
the Northern Lights during the night. They 
weren't very brilliant, nor did they have any 
color in them. One light spot appeared about 
20 degrees left of the nose of the airplane, 
now. It seemed to grow lighter. If that 
proved to be the sun, we would be oH our 
course. The sun had to come up to the right 
of our nose. 

I started kidding Norman Hays. Nobody 
. was worried. He's an excellent navigator. 
Moreover, he had had chances to get celestial 
fixes. But he got somewhat concerned him
self. It took a long time for the sun to appear. 
We couldn't see it yet but we could see its 
reflections on clouds. Finally it showed up
at five degrees to the right of the nose, where 
it was supposed to be. The first rays of dawn 
came on the wrong side of the airplane due 
to the rotation of the earth and the high 
latitude. 

Colonel Irvine: Sunrise in the Arctic is the 
most spectacular thing I have ever seen. Just 
before the sun cleared the horizon it was 
suddenly shaded by a greenish cast. It must 
have been a prismatic effect of ice particles. 

Colonel Warren: For about an hour after 
we hit the coast of Greenland we could see 
the ice cap. From altitude it looks like water. 
It has a characteristic wave formation. Here 
and there are cracks and crevasses, but on 
the whole it's flat and smooth except for the 
waves. 

We passed a couple of hundred miles 
north of where the magnetic pole is plotted, 
and the compass needle still swung back and 
forth in a northerly direction. It swung the 
whole time we were in the Arctic, as much 
as 30 degrees off course. 

Colonel Shannon: Over Iceland we picked 
up another weather;..reconnaissance plane. I 

asked him \vhat his conditions were and 
whether there was any icing. He gave me a 
report and told us not to reduce altitude. We 
were Hying at 20,000, and I relayed that in
formation to the airplane commander. 

The weather plane's call was WX-2. That 
puzzled me because those were the same as 
the call letters on the weather recon plane 
that had contacted us out of Sitka. I said to 
him, "Hey, I thought you were on the 
ground. Are you airborne?" 

H "d "Y " e sm , es. 
I said, "The last time I worked you, you 

were landing at \Vhitehorse (Yukon Terri
tory)." 

He replied, ·'I'm a weather-reconnaissance 
plane out of the 35th Reconnaissance Squad-
ron. 

,. 

I said, "Where is that?" 
But he wouldn't go beyond saying, "Our 

headquarters is in Newfoundland." 
I called Colonel Irvine and said, "Hey, 

we've got a weather recon plane." 
Colonel Irvine replied, "Let's get on him." 

So as soon as we could we changed to voice, 
4,220 kc., and the weather plane and Colonel 
Irvine talked back and forth. 

Colonel Warren: The soup began breaking 
up about 300 miles from England. The sun 
went down. We caught a glimpse of Prest
wick, Scotland, and some other towns. Then 
the undercast became solid. We missed a 
sight of London and Paris entirely. London 
told us its Northolt radar station had identi
fied us, but we never did make contact with 
a British bomber that was supposed to come 
up and meet us. 

We swung about 50 miles south of our 
course in crossing the Alps, in response to a 
warning from the Paris radio that thunder
storms were building up ahead of us. We 
saw none. 

Mr. Snotlgrass: Just after we cleared the 
Alps we shut off No. 4 engine and feathered 
the propeller. That \vas because we needed 
so little horsepower-the airplane had be
come so light-and I couldn't get the total 
power output down by throttling back. We 
were pulling only 7 40 horsepower each from 
the tluee remaining engines. That was a 
special condition with this B-29, of course. 
We were stripped down and very clean. 

Our speed toward the end of the flight was 
only 17 4 m:p.h. The drop in speed had to do 
with the most economical power settings for 
the weight of the airplane. We could go far-
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ther at the reduced speed for our weight. 
Our fuel consumption at the end was only 
156 gallons an hour. Our gross weight was 
73,088 pounds when we reached Cairo. All 
that reduction, of course, was not due to 
fuel consumption. The engines each used 
about 38 gallons of oil on the flight. 

Colonel Irvine: The worst weather of the 
trip was still ahead of us after \Ve left the 
heel of Italy. Over the ~lediterranean we 
ran into thunderstorms, icing conditions
clear ice, too, the dangerous kind-and even 
a fancy display of St. Elmo's fire. \Ve were 
all O\·er the sky from the turbulence. Then, 
suddenlv, the weather cleared. All around 

• 

us were fleecy clouds. Pretty soon the sun 
came up. 
Th~ landing at John Payne Field in Cairo 

was routine. The Dreamboat tilted her nose 

• 

' ' \ 

• 

and put her heels on the ground like a lady. 
\Vith the head winds \\·e had encountered, 

• 
\VC figured we would have 500 gallons ot 
fuel left in the tanks. Actuallv we had 414 . 

• 

I'll take the Arctic. It's navigable. Com-
munication can be maintained. 

Major Hays: Except for what it does to a 
magnetic compass, arctic flying is just like 
flying over :Missouri. 

Colonel Irvine: The Dreamboat stood the 
trip all right, too. \ Vhen we got on the 
ground I asked Master Sgt. G. S. Fish-he's 
the engineer attached to the Dreamboat and 
he really owns the airplane, you see-to 
check up on both airplane and engines. 

Pretty soon he came back and reported. 
"Boss," he said, "all she needs is some gas 
and oil, and she's ready to go." END 

. 
Members of the Dreamboat's crew at Cairo after completing their over-the-top flight: left to right 
(standing}. Col. C. S. Irvine, flight commander; Lt. Col. B. H. Warren, co-pilot; Majs. N. P. Hays and 
J. T. Brothers, navigators; Maj. J. R. Dale and R. B. Snodgrass, flight engineers; (kneeling) Lt. Col. F. J. 
Shannon and M/ Sgt. E. G. Vasse, radio operators; Maj. J. R. Kerr and M/ Sgt. G. S. Fish, aircraft engineers. 
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Britain Mass-Produces Honu~s. Cranwell House (inset) is one of Eng
land's answers to the problem of 4,500,000 homes leveled or damaged by Nazi bombs. 
Cranwell is a two-home unit that costs $13,000 and takes three weeks to build. It is built 
of 3-foot-by-9-inch hollow fire-clay blocks, shown above, at right. Since these are 
simply dropped into place and locked together, unskilled labor can be largely used. 

Electric Fly Killer. Fatal to flies and h armless to man, the electric screen 
shown below, at right, consists of horizontal bars spaced % inch apart, with every other 
bar positively charged by one pair of vertical struts. The alternate bars are negatively 
charged by t he other pair of struts. Moisture from an insect's body closes the 10-m.illi
ampere circuit from one bar to another. The screen is produced by the Detjen Corp. 
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Radio Pulls a Plow. The Brit
ish have borrowed from their Queen Bee 
radio-controlled aircraft to build a 
Queen Bee experimental farm tractor 
with r emote control. The machine's 
controls are operated by motors pow
ered by compressed air, which in turn 
are controlled by electrical relays ac
tuated by radio signals. A demonstrator 
is shown above directing the tractor 
with a hand control box. The Queen 
Bee makes turns and plows a straight 
furrow. The fortunate farmer of the 
future will be able to sit at ease out ot 

New .French Farm Hand. 
The tractor below is a postwar product 
of the Societe Nationale de Construc
tions Aeronautiques of France. The ma
chine has five speeds forward and later
ally adjustable wheels in the rear. It is 
now being tested on French farms pre
paratory to going into full production . 

• 

• 

' 
• 

the weather and direct as many as six 
such robots staggered one behind an
other. The tractor is still in test stage. 

.. 
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It's pure myth that a chameleon has the in
nate power to change its color to match its 
background. The popular fallacy spring·s from 
the fact that the sub-lizard does change its 
hue from time to time. But this change has 
nothing to do with the color upon which a 
chameleon is placed. It is involuntary: there's 
nothing the chameleon can do about it. The 
forces that dictate its color are variations 
in light, temperature and the way it feels. 
In the pictures on these pages an American 
chameleon of the genus Anolis is given ample 
chance to exhibit its color prowess, but it 
falls down in every instance. At right, the 
reptile stays green on a red background. 

PSM pnotot by W. W. MORRIS 

Probably the story of the chameleon that 
went crazy trying to match a Scottish plaid 
has contributed to the unfounded belief that 
a chameleon can conform to the coloring of 
its surroundings. When the picture above was 
taken, the reptile showed no mental insta
bility over its failure to do something about 
the plaid on which it crouched. Zoologists 
agree that the sub-li:zard assumes a green 
phase when it is excited, frightened, angered, 
asleep or dead-and for no other ~ondition. 
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The color of the plaid on which the chameleon 
rests in this photo remains the same. Outward 
conditions have changed~ however, and the 
chameleon has been forced to abandon its green 
hue for brown. The reptiles take on a brown CJis
coloration in response to low temperatures, hunger 
or strong sunlight. In this test the creature still 
displays . no signs of losing its senses over its 
futile struggle with the plaid. It takes about three 
minutes for a chameleon to change completely 
from one color to another. 

I 
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The chameleon in this picture remains brown 
against a background of yellow. The New York 
Zoological Society, where these tests were staged, 
explains that the sub-liza rd has three types of 
color changes: (I ) uniform brown above and 
flecked with brown below; (2) pure, pale green 
above and white below; (3) mottled brown above 
and flecked with brown below. Sometimes the 
color is bright green or intermediate shades of 

· light brown, oyellow, yellow green or emerald green. 
• American chameleons are found in Southern states. 

It can no more pick its color than 
a zebra can its stripes. 

\ 

Blasting forever its reputation for free-wheeling 
color changes, the chameleon in this final photo 
remains brown against a green badground. In 
the picture at the top of these pages the reptile 
showed that it had the ability to turn green, yet 
here with all ·the encouragement of its surround
ings it retains its brown color. Brayton Eddy, acting 
curator of reptiles for the New York Zoological 
Society, points out that male chameleons. in 
courtship or combat sometimes display a brilliant ' 
red dewlap, or throat fan. 
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Driving a locomotive is essenti6lly simple , but the 
finer points of an eng ineman's work make it one of 
transportation's most demanding jobs. The pictures 
on these pages show the principal parts of the job 
and give some idea of the myriad details that make 

1. With brokes, water level, steam pressure and 
dozens of other items checked, your engine is 
coupled to a 17-car passenger train. You turn the 
reversing screw full right for maximum piston stroke. 
Note that independent engine brake (A) is in "on" 
position. It had to be set while pictures were taken 
on a siding. Train brake (B) is in "off" position. 

it hard . Above is ~ simplified drawing of the cab 
of a New York Central Niagara-type locomotive. 
With tender two-th irds loaded, the engine weighs 
808,400 pounds; it is I ISV2 feet long. Your seat for 
the demonstration is on the right of the cab. 

2. You release the independent brake, used to hold 
tra in in station, before opening throttle. As tra in 
gains momentum, the reversing screw is gradually 
turned left, toward the neutral posit ion , to shorten 
piston stroke and increase speed. The screw's func
tion is somewhat similar to that of the spark on 
an automobile engine. 



. 
3. Open the throttle gradually, depressing the 
latch to disengage teeth from ratchet that sets the 
throttle for a given speed. The locomotive's eight 
drivers carry 275,000 pounds of its weight, giving 
sufficient friction to start the train. The $300,000 
engine is so powerful that it isn't necessary to 
"take the slack"-buneh the ears to lighten initial 
load-before starting. 

5. Well on the way, you encounter the first yellow 
caution signal and slow down so that you can stop 
within the range of your vision, as the next signal 
block may order you to do. To pass a caution 
signal, the forestalling lever is pulled back. If lever 
is not pulled, brakes will be set automatically by 
the block signal system's safety devices. If the fore
stalling lever is held back for more than 15 seconds, 
the brakes set anyway. 

' 

• 

/ 
I' 

4. To keep from "losing the rail, "or slipping, you 
put some sand on the track-but it isn't as easy 
as it sounds. The throttle has to be closed to let 
the engine "drift" during sanding, or the sudden 
jolt as wheels catch might break pins on drive 
wheels or loosen their tires. A whistle in the cab 
blows while the sander is in operation so that 
engineman won't forget to shut it off. 

6. A cle~r track ahead. Occasionally, you glance 
at boiler water level, steam gauge and other dials. 
If the water level is too high, water may seep into 
the cylinders, s~crificing power: too low a water 
level invites damage to crown sheet and a possible 
explosion. All the way, you keep your eyes open 
for signals. In engineman's parlance, the track on 
this side of a signal is yours, that beyond the signal 
belongs to the rCiilroad company. 



• 
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The 19-inch station 
wagon at right has a 
h a r d wood body like 
an original. The doors 
open and close and 
there are enough 
seats for a whole doll 
family. ~ode by Bud
dy "L" Toys, of Glens 
Falls, N. Y. About $6. 

At right-. This stream
lined ship, unlike many 
models, is a liner of 
the future, not the past. 
The two-foot E-Z Craft 
~odel comes as a kit of 
prefabricated parts to 
be assembled and 
painted. About $3. 
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At left: A calliope for the nursery circus ma1 
95 

music electronically with regular radio tubes. Pro
duced by Tee Gee Metal Industries, of Brooklyn, 
N. Y., it has sharps and flats to familiarize a child 
with the piano keyboard. About $20 . 

This year's mechanical marvels 
are sturdier, more realistic 
-attnd more expensive . 

At left: This 8V2-Ib. racing car is driven at speeds 
of 75 to 90 m.p.h. by its two-cycle gasoline motor. 
The cast parts are magnesium; the tires semi
pneumatic. It is manufactured by Dooling Bros., 
of Los Angeles, Calif. Body, $45; engine from $22 
to $35 more, depending on type. 

At right: When Junior pulls the string, Flippo will 
flounder along on his flippers across the floor, 
spinning a block on his nose. Flippo, who has no 
springs or wheels, is manufactured by the Noma 
Electric Corp., of New York. About $2. 

• • •• 



The sturdy little "Buua" choo-choo, above, goes 
'round and ' round and 'round on a self-contained 
flashl ight battery. The current vibrates a spring 
shoe in the engine that pushes against the 
notched track. No wires or winding. About $5. 

• 

• 
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A child will finct· himself making invisible ink before 
he can say "potassium thiocyanate" with lionel's 
new Chem-lab, above. A comic book, each page 
explaining a chemical experiment, carries him 
along to the story's conclusion. About $8 • 
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Below: This 26-pound, 40-inch-long " handcar" oper
ates like the real thing-by moving its hand levers 
forward and backward. It is mode by the Kala
mazoo Mfg. Co. About $18. 

Below: This miniature reaction engine is made by 
Minijet Motors for model planes, racing cars and 
speedboats. It uses regular gasoline, has a 
three-pound thrust, weighs 16 ounces. About $35. 

I 06 
POPUL A R 
SCIENCE 

New scooters. At left: A three-wheel model made 
by the Tennessee Aircraft Corp. About $15. Above: 
A ratchet-drive model made by Coaster . Croft 
Scooter. About $15. 

• 

Above: Bridges, skyscrapers and a variety of other 
structures can be built with this aluminum con
struction set. It includes a riveting tool and .blue
prints. It is a Fox Toy Co. product. About $3. 

II 
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Above: In the summer the Sledmobtle con 
be used en a wagon and In the winter, with 
Its cott.r-pinned wheels removed, as a sled. 
lt:s a space saver and handy. · About $30. 

At right: Keeping up with the t imes, model-air
plane builders now stress jet planes. Mel Farrell's 
Shooting Star kit is made to scale. About 75 cents. 

Below: Precision-molded for balance, with a smooth 
surface that reduces air and point-of-contact fric
tion, the plastic top is a marathon spinner. Made 
by Plastic Molded Products, Inc. About 50 cents. 

Below: Knee-action wheels are featured in the 
Keeco Flyer aluminum roller skates. A pair of the 
skates weighs a pound, needs no oil. About $7.50. 

• 

Below: This three-quarter-size telephone set can be 
used for room-to-room calls. Flashlight batteries 
supply its current. Pengo, Inc., makes the set, which 
includes 50 feet of wire. About $12. 

Below: The 8Vrpound McCoy car has gone 116.4 
m.p.h. A ram-~ir-intake gas engine costs from $22 
to $35; the car, without engine, about $42.50. 
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A magnet hidden in his mouth enables Nippy the 
Pup to snap at a metal-cored plastic bone and 
hold it fast. ~ade by Winchester Toy Co., of 
Philadelphia. About $6. 

lionel trains have gone electronic. Ten different 
medium-frequency waves, controlled by buttons 
on the transformer below, stop and start trains, 
couple and uncouple cars, sound the whistle, and 
activate unloading devices all anywhere along 
the line. The tiny receivers are no bigger than a 
watch. The smoke-puffing train in bottom photo sells 
for $75. Service stations will convert older types. 

Below: Gilbert's American Flyer trains are now 
powered by motors de~eloped to operate Grum
'man Hellcat wing flaps. The locomotives smoke, too . 

• 



Below: The scale-model American Flyer cars ore 
plastic and weigh only one-third as much as metal 
ears, permitting longer, more realistic trains. 

Above: From England come these miniatures of 
standard English automobiles, powered by spring 
motors. They are mode by Tri-Ang Minic Lines 
Bros., Ltd ., of london. The larger types, $2: the 
smaller, $1 .25. 

This seale-model budet loader works just like on 
original. The model earth hauler dumps its load 
when a lever is pressed. The Charles W. Doepke 
Mfg. Co., of Cincinnati is not yet in full produc
tion. Bucket loader, about $14; earth hauler, $12.75. 
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Latent construction talents of the 
playroom set can be developed
if father doesn't steal the act
with the Vinylite plastic building 
sets produced by the Du Page 
Plastics Co. A complete village 
(upper right) of 30 buildings eon 
be built with . plastic bricks 
(above), sealed y,. inch to one 
foot. In building , dowels ore in
serted in a perforated baseboard 
and the blocks a re slipped on the 
d owels. The village comes with 
homes, stores, factory, public 
buildings, gas station, theater, 
hamburger stand, airport build
ing and a real electric-light plant. 
Then there a re windows, doors, 
shutters, flower boxes, imitation 
g la ss bricks, sandpaper strips for 
streets, and toweling to represent 
gross and shrubbery. The boy at 
right is building a typical home. 
Below is a wall showing the S4P· 
porting dowels. The sets come in 
I 0 sizes, the smallest with -400 
pieces for $-4, the larg est with 
3,500 pieces for $27.50. 
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Cartoons .., 
SYD LANDI 

Everybody has his own pet Idea of some gadget he would like to ... an general 
UM. What Is YOURS? 'opular Science Monfltly wJII pay Iva dollan for every such 
suggestion that its edlton cledde to publish • 

Panes. Window
panes of a plastic to shrug off a wild 
baseball without damage would be re
assuring to Frank Raimo, Jersey City. \ 

Bandit Cateher. To disarm bandits, 
James Ledbetter, Atlanta, Ga., would equip 
stores with loudspeakers that, when set off 
by a clerk's foot, bark "Drop that gun!' ' 

Eraser Key. An extra typewriter key 
that would merely have to be pressed 
to erase mistakes would be a boon, ac
cording to John Dosland, Moorhead, Minn. 
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Sneeze Trap. Coughers or sneezers 
who attend shows and concerts should carry 
small, soundproof boxes to catch their noises, 
thinks Hildagarde Herztnger, Chicago. 

Eleetrle Fishhook. To stun hooked 
fish and make certain the big ones are 
landed, Paul G. Cluver, Watseka, Ill., sug
gests a fishhook charged with electricity. 

r-
r 

End Randles on Luggage. Aboard 
crowded trains, end handles would let bags 
be carried the long way and thus sa.ve space, 
says Mrs. Robert Graham, Cameron, Ill. 
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Plastic Bearings 
Tell All 

NEW transparent plastic 
replicas of bearings are 

helping Westinghouse engi
neers design smaller motors 
with more power. They can 
look right into the bearing 
while the machine is run
ning and watch the oil, dyed 
red, tlow into the various 
parts of the bearing. Thus 
a check can be made on 
whether the seals are work
ing properly, oil passages 
are allowing the correct tlow 
of lubricant, and relief 
points are properly located. 
Bad design starves some 
areas of oil and the bearing 
cannot carry a full load. 
Previously, designs were de
tennined largely by trial and 
error. The bearing models 
d.re machined out of Lucite 
with the same close toler
ances as the metal originals. 

Camera Theodolite Tracks 1101d Needlenose
11 

FOLLOWING the 1light of pilotless aircraft that 
travel at supersonic speeds requires special 

instruments. The tracking theodolite, below, is 
equipped with recording apparatus and geared to 
an automatic motion-picture camera. By using 
this device in combination with radar, a missile can 
be followed from the moment of launching until 
it comes to earth again. The theodolite, being ex
amined by engineers S. L. Lewis and Watne 
Archer, permits a permanent record to be made 
for later study. 

• Boel~ photo• by Verne Manton. 

The camera theodolite was developed 
for use with Boeing's "Gapa" rocket, 
here shown soaring aloft. Theodolite and 
radar stations, one to six miles from the 
launching tower, will record flight of the 
missile, nicknamed "Old Needlenose." 

I 



Inky Poo, the machine that drives spikes by the pair, is John Henry's opponent. It is an imaginative 
creation of p lastic, metal and rubber to delight any model maker. Hand indicates the scale. 

Ingenious Models Bring John Henry Folk Saga to Movie Life 

JOliN HENRY was the fabulous super
strong man of the workers who built the 
railroads, just as Paul Bunyan was of the 

lumbermen. John Henry's great contest 
against the machine is an epic of American 
folklore. Now George Pal, cartoon-movie 
maker, has brought the story to the screen, 

Inky Poo and John Henry start at the mouth of a 
tunnel to see who can first lay track to the finish. 

matching John Henry against a fantastic 
steam track-laying and spike-driving ma
chine named "Inky Poo." Seven plastic 
torsos, 73 pairs of wooden leg~ and 42 rubber 
heads make John Henry "move," and Inky 
Poo, of course, is also shifted into a new 
position between each frame. 

True to legend, John H enry wins th e race with his 
mighty hammers fly ing but kills . himself to do it. 



. . . .. . . - . --- ·- - - · ---CCH••o•• • ·- .. oltsol.te, this supersonic 
52 has been canceled, but a 

smtlll rocket-motor model of it will be 
laul~h••d at 36,000 feet. 

T\JR.80-J~ 
\I NIT 

b.IR.. 0\JCT 
B\JLIOl~D 
C.OCKPIT 

Engineers race to design first 
plane to fly faster than sound. 

BRITISH engineers are making an all-out 
attempt to build aircraft that fly faster 

than the speed of sound. To do it they are 
concentrating on developing gas turbines, 
jet propulsion and rocket engines. 

British airplanes have broken existing 
world speed records in recent months. Now 
British experts are developing engines and 
planes to set fresh marks. Hint of what 
they are like is given by the canceled Miles 
52, apparently obsolete even before com
pletion. The M-52's 17,000-hp. three-stage 
poweF plant alm.ost filled the fuselage. Ex· 

CI!Oll.D. 
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DETACHABLE C.OCKPIT 
~TO ENABLE PILOT TO 

ES~PE CRASH 

haust from a jet engine with centrifugal 
blower ran a gas turbine. This brought 
more air into the stream and pushed it into 
a duct. Here more fuel was burned to give 
an extra push. The plane was expected to 
hit 1,000 m.p.h. , 250 m.p.h. faster than 
sound. The ones under wraps presumably 
are planned to do even better. 

The solution of supersonic difficulties is 
complicated by the fact that ordinary wind 
tunnels cannot be used for testing. Air 
bounding <;>ff the sides sets up disrupting 
currents, and a shock wave "chokes" the 
tunnel. For this reason British engineers 
are using various types of pilotless models, 
some dropped from higll_!ltitudes, SOJ!le de
pen.ding on rocket s. 

Various desig ns proposed for su per
sonic a ircraft. The swept-bod wings 
a nd delta designs ore intend ed to cut 
drag but offer control difficulties if 
used. at low speeds. 



TO AVOID COMPR.£ 5SIBIUTY AND R..ED\ICE 
" WAVf. DRAG" T~£. W INGS 01= S\JP£R:SONIC 
AIRC.R.AH M \J5T B£. H HN. BI-CONVEX 
A.HD 5WtPT BACK.. 

~& !>PEED OF AlA. FL.OW 
~ ~£ SWEPT- 11-'CI<.. 

WIHG IS IU.O\KE.O AND TI-l£ 
A.l!*. IN AIR.. R.£SISTAHCE 

~\.AYS.O . Vi.LOCITY Of: AIR. 
A.CR.OSS TL4£ W ING IN OIR&C.TIOH (A) 

\$ L&SS ll4AH IN OUUC.TION (B) 

j 

I 

n u 

~r-.~~UTY~------~~ 
MAV Be FURTWEA. EJCJUlMED BY 
THI5 DIAC!RAM 

• 

' 

The subsonic wing, at left below, piles 
up compressed air ahead of it at 
speeds approaching that of sound. 
The supersonic wing, at left above , is 
"biconvex,"-thinner and more pointed 
to cut through the air. 

STABILITY CHANGE ASSOCIATED WITH FLIG ilT THROUGH THE SPEED OF S OUN D 

Cli.NTR.Ii 

FR.ot<T WINGS WIT~ 
$N\AU.un. 

• 

IF AA AIR.CAAI'T I~ TO 010 STM!U Cl.li FLY ~TIOAOIL.Y ~0 COICTR.OL S.A.S!Lv'l 
T~li FOR.Cii!> FR..OM T~li TWO WIN<;.S M\J!>T a£ ~C~ .-.&0\IT TMI: 
<:E.NTR.Ii OF GRAVITY OF Til~ AiiR.OPlAN&. 

Above: Rearward shift of the center of lift at 
supersonic speeds must be balanced by front 
wings whose lifting power increases. Below: These 
a ircraft, British, American and German, have spa· 
cial shapes t o delay compressibility troubles. 
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t:;onveyor-Belt Harvesting. Let
tuce and other crops on big western ranches 
are being gathered more quickly with the 
help of conveyor ·belts like the one shown 
above 'in an Arizona lettuce field. Fifteen 
men feed each of the belts, which move 
through the huge fields at two miles an hour. 

Ab1minum Rowboat. Douglas Air
craft makes this rowboat of airplane-type 
.040-gauge dural. The surface is anodized 
to make it corrosion-proof, seams are riv
eted and spot welded, and air tanks main
tain buoyancy even if craft fills with water. 

' 

The belts, rumbling along on gas-pipe roll
ers, are 30 inches wide and 135 feet long, 
and each is powered by two 85-hp. Ford 
engines. They carry the produce up above 
tractor-drawn trailers and drop it into steel 
baskets. The machines are made by the 
Gaudin Motor Co., of Salinas, Calif. 

Durable Orchid. Made of Lumarith 
plastic, the once-fragile orchid becomes 
washable and long-wearing. William Farris, 
of Alhambra, Calif., began making the 
flowers in .a navy hospital; now 10 disabled 
veterans turn them out in his home factory. 

• 



SHOPPING days before Christmas don't 
count when the presents are turned out 

in your own home workshop. Despite ap
pearances, the three projects here can be 
built in short order, and with little cost for 
the materials used. 

• 

-;;--

TIN-CAN STOCK IN THE LAMP shown at top 
is good material for decorating with paint and 
decals and may be cut from a 2- or 5-gal. can. 
The project is described on page 162. 

A 6AME OF SHOOTIN6 DISKS, in the phota 
at center, calls for just enough skill to give 
all members of the family a thrill. How It is 
built and played is told on page 151 • 

DIMPLES IN COLOR make the little basket of 
clear plastic just at left something different. 
Construction steps are also on page 151. 

D I f 
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ead Lock. The men
ace of hammer heads that :fly off the 
handle is met by a device developed by 
Vincent Iavarone, of New York City. 
Tbe inner face of the hole in the head 
is notched and the handle recessed to 
hold a hairpin-~haped spring. The two 
ends of this spring, pushed together 
when the handle is forced into the hole, 
spring apart once it is in position, 
catching one end in the notches and 
locking on the head. 
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CAtnthlnatlon Spoon and Fork. 
This ingenious instrument, designed by 
Samuel Lapin, of New York City, works 
both ends with one handle. One end is 
a conventional spoon; the other, a two
pronged fork. It spoons or spears fruit 
from a jar, or from a drink that it also 
stirs. The fork is suitable for sea food. 

INSEI\T ,.AIL 
THROUGH MOLl 
TORILIASI 
SPRING 
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Leaky-Tire Alarm • . A clapper warns 
you of improper tire in:ftation in a device in
vented by Arthur M. Heath, of Houston, Tex. 
A double-action valve, set inside the hub cap 
and connected with the inner tube, remains 
closed only when the pressure is just righf. 
Low pressure or over-inflation opens the valve, 
allowing air to operate a tiny motor that bangs 
the clapper against the inside of the hub cap . 
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PAI\TITION 
OPTIONAL 

THREAOEO 
LO(KJN(; BOLTS 

Expansible Added room 
to cram in an extra pair of shoes without 
bulging the suitcase is provided in a novel 
piece of luggage invented by Pearl Frand
sen, of New York City. Extra compart
ments can be bolted to the ends of the 
sui tease to provide more space. Any of the 
three sections can also be used individually . 

• 

PUSH
BUTTON 

C:OI LED 
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FLINTS 
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FLEXIBLE 
SHAFT 
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COMPARTMENT 
FO~ DR.YI NG ........ 
AGENT "' 

SOLID 
DENTIFRICE 

• .. O£NTAL FLOSS 

Pocket Toothbrush. A tooth
brush as easy to carry as a cigarette 
lighter is the invention of Marcel 
Boulicault, of Ladue, Mo. The head 
folds back into a recess in the handle, 
connected to a supply of moisture
absorbent and disinfectant material 
to keep the bristles in proper condi
tion. Dentifrice and dental :floss are in 
a dust-proof cartridge in the handle. 

Mechanical Flash :Lamp. A sig
nal light needing neither electricity nor fuel 
has been invented by Robert A. Adams, of 
Brawley, Calif. Eight flints, set in a circle, 
spark simultaneously into a reflector when 
a button is pushed. Corrugated wheels set 
next to each flint are geared to a flexible 
shaft, which is turned by a spring in the 
handle to spark the :flints . 

• 
BAND SPRING WINDING COLLAR 

• • 
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• Turret Truck. Something new in 
equipment for moving factory materials is 
a truck with its power plant and drive 
wheel built as a single rotatable unit. The 
design eliminates the need for a reverse 

300-1\I.P.H. Air Liner. Sixty-eight 
passengers can be carried by day and 26--
in berths- by night in the n.ew Douglas 

gear. Power is supplied by a six-horsepower, 
single-cylinder, air-cooled engine through 
an automatic transmission and clutch. The 
truck, a · Salsbury Motors, Inc., product, 
attains a speed of eight miles per hour. 

DC-6, a four- engined, 8,400:-horsepower 
transport that cruises at 300 m.p.h. The 
cabin is pressurized, sound-insulated and 
air-conditioned. The red on the outboard 
engines on the plane in the picture below 
signifies that it is on an experimental flight. 
More than 150 of these transports have 
been ordered by domestic and foreign lines. 
To learn how its engines operate, air-line 
pilots, shown in the inset, are studying one
half of a Pratt and Whitney R-2800 power 
unit used on the DC-6. 
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Very good-and getting better: they'll be tougher and good-looking, too • 
• 

I N LESS than five years you will be able 
to buy a tire that will go 100,000 miles

much farther than most owners drive their 
cars. Dr. R. P. Dinsmore, the Goodyear 
Tire and Rubber Company's vice-president 
in charge of research, makes this prediction. 
Improved synthetic rubbers used in smarter 
ways will make that tire possible. 

Om· first synthetic tires were poor sub
stitutes for the natural article- they wore out 
quickly at normal" speeds. They cracked, 
they overheated, they tore apart. But each 
year brought improvements, and by pooling 
research efforts the major rubber companies, 
under the Government Office of Rubber Re
serve, soon produced a synthetic tire that 
would stand up. Today, severe road tests 
prove tllat the modern synthetic tire for pas
senger cars wears as well or better under 
normal use than the prewar natural-rubber 
product. As for inner tubes, today's syn
thetic tubes have proved themselves so 
far superior in some respects that natural-

rubber tubes may never again be produced. 
During the war the rubber industry's pro

duction problem was one of quantity. Mil
lions of tires were needed by our armed 
forces and our civilian transportation sys
tem. Now, the tire makers can concentrate 
on quality. Hesearch is progressing in many 
directions. By using radioactive isotopes in 
blends of synthetic mixtures, laboratory tech
nicians are seeking particularly to find out 
more about special-pw·pose rubbers. With 
radio-sulphur in place of ordinary sulphur, 
they hope by the tracer technique (PSM, 
May '46 p. 91) to solve the secrets of vul
canization processes for both synthetic rub
ber and natural rubber. By studying the 
molecular construction of synthetic rubber, 
they hope to lea1n why it has a tendency to 
heat up more than natural rubber when it is 
Hexed. 

One of the biggest pieces of research 
news to come from the rubber laboratories 
recently is "white" carbon black. For 35 
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1. First step in making a 6.00-16, four-ply tire 
with new semiautomatic machines is to place inside 
beads over collapsed drum, which is then expanded. 

4. When final plies and a breaker strip have been 
added to the tire structure, strips of fabric known 
as "chafers" are applied. These are to keep beads 
of the finished tire from chafin~ against wheel rim. 

years tire builders have used carbon black
ordinary black soot-as a binder to give 
added tear resistance, abrasion resistance, 
and tensile strength. This meant that all 
strong rubber had to be black. To build 
whitewall tires, strips of weaker white rubber 
had to be bonded to the outer wall of the 
black casing. With "white" carbon black, 
pure \vhite-or even baby blue, orchid, or 
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2. As the drum rotates, tire builder lays on first 
of fabric plies, cut on proper angle. This method 
assures uniform product, lessens emphasis on skin. 

• 

5. In applying tread, upon which the design ap
pears after tire is bagged and cured, the operator 
merely guides material ; as in other steps, machine 
supplies precision, this time with a tread roller . 

almost any shade to suit the color of your 
car- can be made with all the strength and 
wearing properties of black rubber. "White" 
carbon black, a development of B. F. Good
rich Company, is made from an easily ob
tained natural source-white sand. Ethyl 
silicate, a highly volatile liquid obtained 
from sand and alcohol, is burned and white 
soot results. 

' 

f. • 
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For contrast, here is the prewar system of laying 
on plies. With such machinery, finished product's 
quality depended largely on dexterity of operator. 

. 
\;.; 

The old method of putting on a tread. Here again, 
besides being slower, the machinery allowed 
greater chances of human error and put most of 
the responsibility for quality on the operator. 

Research has also improved tire manufac
turing methods. Before the war, the build
ing of a tire was primarily a hand operation. 
Much depended on the skill and dexterity of 
the inclh·idual worker. .Now semiautomatic 
machines controlled by a network of photo
electric cells and electronic tubes turn out 
uniform tires more than 50 percent faster 
than the older methods . 

• 

, 
' 

3. After beads are set by the machine, automatic 
stitchers come into position to make a turn-up of 
the first two plies, securely wrapping the beods. 

6. Looking like a barrel with both ends removed, 
tire is taken off the collapsed drum. Operator 
gives it a quick check before placing it on conveyor 
to go to inspection station. {Goodyear photos.) 

Even when we again can get all the crude 
rubber we want from the East Indies-a 
matter of 12 to 18 months-synthetic rub
ber will probably still be used to make a lot 
of passenger-car tires. First, the current 
high price of 23J~ cents a pound for crude 
rubber, as against 183~ and possibly 15 cents 
for synthetics, favors synthetic rubber. The 
average automobile tire uses about 11 
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pounds of rubber·, so the raw-material cost 
for natural rubber would be at least 55 
cents more. Second, rubber experts have 
b·emendous faith in future synthetic devel- . 
opments. And we have a $750,000,000 in
vestment in Government-owned synthetic 
rubber factories. 

At present, as duTing the war, we aTe pro
ducing four principal types of man-made 
rubber: GR-S (Government Rubber-Sty
rene); GR-I, or butyl rubber; GR-M, or 
neoprene, and GR-A, ·or huna-N. 

GR-S is the standard bulk, general-pur
pose synthetic rubber for tire casings, shoe 
soles and heels, rubber boots and mechani
cal goods. More of it is made than any 
other synthetic rubber. It is doing a good 
job of filling our needs, but rubber tech
nologists are by no means convinced that it 
is the ultimate. They feel that research 
eventually "v.ill come up with a man-made 
rubber that not only will be " just as good 
or better" but will far sw·pass nature's 
product. 

In a single laboratory maintained by the 
Office of Rubber Reserve at the University 
of Illinois, at least 50 new types of synthetic 
rubber have been produced. One of these, 
called sodiwn rubber, shows promise in lab
oratory tests of being a better general-pur-

A comparative a ir-d iffus ion test shows why pre
war tubes need ed a ir eve ry two weeks whi le 
butyl tubes require attention only three or four 
t imes a year. Tire w ith .natu ral t\lbe, above, lost 
seven pounds' pressure in three week~; butyl 

1 

W hy butyl t ubes ore better: Natural rubber, above , 
tends to tear if punctured. Butyl, below, does not 
tear and actually clings to na il. A 90-mile test 
run with id~ntical nail-pierced t ires left a natural 
tube flat whi le its butyl rival still had 25 pounds' 
pressure, I 0 pounds of which it held for 12 hours. 

pose product than GR-S, particularly in its · 
resistance to overheating and cracking-im
portant in the manufactw·e of tires. Enough 
of this new sodium rubber has been pro-

• 

• 

• 

tube, below, lost none. 'Butyl's .superiodfy is fm.. • 
• 

portant because a four-pound pressure drop, par-
ticularly in synthetic casings, cuts tire life more . 
than 1 5 penent, boosts gasoline conwmption by 

· one g allon in 12. w: S. Rubber Co. pholosJ 

• 

• 

• 

• 
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duced ~xperimentally for use in a tl·st tire. 
• GR-I, or butyl rubber, is the om· that 

gives us our better-than-natural rubber tire 
tubes. Butyl inner tubes haYe proved far 
more durable than those of the natural prod
uct. Once inflated, they hold air 10 times 
better than a natural-rubber tube, and they 
perform much better after being punctured . 

Our two other svnthetic rubbers-GR-~l 
• 

and GR-A- both have proved excellent for 
specific purposes, in which they out-perform 
natural rubber. GR-~l's superior properties 
are its resistance to chemicals, oil, heat, air, 
light and flame, making it n1luahle in the 
production of oil-resistant hose, · electrical 
insulation, gaskets, a\"iation gasoline tanks 
and belting. GH-A, both oil and cold-re
sistant, is a p erfect material for self-sealing 
fuel hose and fuel tanks· for airplanes, oil
proof and coldproof fabrics, and as a binder 
for abrasive wheels. These two synthetics 
perform jobs that natural rubber could 
not do. 

The end of the war brought no lull in 
synthetic production. On the contrary, 1946 
will be the biggest production year in the 
history of the industry. By year s end we 
will have used approximately 1,000,000 
long tons of rubber ( a long ton equals 2,240 
pounds) , over 70 percent of it synthetic.· 
In 1940, the record prewar year, the total 
was 651,000 tons, of which only 2,500 tons 

were synthetic. In 1947, with m~Jre natural 
rubber a\"ailable, the balance is expected to 
level off to a 50-50 percPntage. 

One plan in the minds of tire builders is 
a combination of synthetic and natural rub
bers to produce a supertire that will be su
perior to one made wholly of either. E ach 
product " ·ould be used as an independent 

.building material-natural rubber in the spots 
where it docs the ·best job, synthetic at the 
points where it excels. 

The rubber industry's research chemists 
today ha\·e two m ain goals: to produce a 
svnthetic rubber that can be tailor-made to 

• 

fill every need, and someday actually to 
synthesize natural rubber from chemicals. 

In the offices of each of the major rubber 
companies stands a row of half a dozen or 
more three-dnt\Yer met~ll filing cabinets. 
These contain the thousands of reports is
sued bv the Office of Rubber Reserve out-

• 

lining the results of all experiments and tests 
made bv the Government and the rubber . 
companies since the start of the war. Ac-
cording to Dr. \Valdo L. Semon, famous 
rubber technician and director of research 
of the B. F. Goodrich Company, "Those files 
may well contain the hint that will lead to a 
synthetic rubber better than natural rubber 
or anv man-made substitute so far known.'' 

• 

Perhaps even a tire that will last as long ... 
as the car is not too much to expect. E ND 

A One-Minute Primer of Synthetics 

TYPE 

GR-S 
CBUNA-S) 

GR-1 
(BUTYLI 

GR-M 
(NEOPRENE) 

GR-A 
IBUNA-N) 

MAIN INGREDIENTS 
, 

Petroleum or Alcohol (Butadiene) 
and 

Coke (Styrene) 

Petroleum 

Acetylene, Salt, and 
Sulphuric Acid 

Crude Oil or Alcohol 
(Butadiene) and 

Acrylonitrile 

MAIN USES 

Tire Casings 
(As good as natural for 
passenger- car tires) 

Inner Tubes 
(better than natural) 

Heat-, Oil-, and Flame
Resistant Rubbers 
(better than natural) · 

Oil- and Cold-Resistant 
Rubbers 
(better than natural) 
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BETTER AIR FOR COMMONS. The British Notional Phys
ics laboratory has built a model of half of a proposed 
debating chamber (above) for the new House of 
Commons to test the ventilation system. Each conelike 
lamp on the benches emits the body heat of two persons. 
The air inlet con be seen at left under the gallery. 
Inset: A physicist checks the temperature of a lamp. 
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World's oldest plastic will 
shield health and machines. 

H ere a sold ier of some unwanted future d a y 
enters a n atom-bombed area wearing an a rt
ist 's concept of uranium-glass clothing and 
resp ira tor. Eve n ground und er his fe e t woul d 
be a per il . as evidenced by cloudy photo of 
a ke y, a b ove. It was made by radioactivit y 
of sand fused in Alamogordo b last . 

T HE PET idea of self-styled camouflage 
experts early in the war was to build 

warplanes of glass so that they could not 
b e seen. Glass airplanes never flew, but 
glass is being used, because of its strength, 
in airplanes, artificial arms and legs, bullet
proof armor, arctic clothing, boats and 
canoes, fertilizer, surgical bandages and 
fillings for teeth. One large glass company 
now is producing glass in more than 4,000 
different forms and bas experinw ntal pro
jects covering some 300 mon· potential 11st>s. 

I 

The world has passed progressively 
through a Stone Age, a Bronze Age and a 
Steel Age. Glass experts believe that we 
now are entering a Glass Age. 

A major glass-research program at the 
University of Pittsburgh, directed by Dr. 
Alexander Silverman, head of the Univer
sity's chemistry department, is aimed at the 
solution of some of the age-old secrets of 

!.) E C . 1 ?J 
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glass. By using radio-isotopes as tracers, 
Dr. Silverman hopes to find out how the 
raw materials in glass melt, how the glass 
flows during melting-and what causes de
fects in glass. His findings may take many 
of the "ifs" out of glass manufacturing and 
open important new fields for future re
search regarding the world's oldest plastic.· 

A firm believer in a Glass Age, Dr. Silver
man foresees great advances within five 
years. One of his most spectacular prophe-

1. Illustrative of the many new uses of glass is 
the making of molds that permit electronic: vulcan
ization of sponge-rubber auto seat cushions. First 
step is to place glass-cloth layers on wood form. 

cies is that glass will be used as a defense 
against the atomic bomb. The same ele
ment that is used to make the bomb
uranium-can be used to produce a glass 
that provides good protection against harm
ful radiations. Garments and helmets made 
of cloth spun from uranium-glass or lead
glass fibers, says Dr. Silverman, would per
mit safe entry into atom-bombed areas. 
Special oxygen respirators, equipped with 
glass-insulated high-frequency precipita
tors, would keep radioactive dust out of 
lungs of rescue workers. 

One of the most important recent glass
fiber developments is the perfection of a 
method for reinforcing other plastics with 
glass, just as we reinforce concrete with steel 
rods. Glass-reinforced plastics have many 
metal-like qualities, yet can be fabricated 
easily and inexpensively without compli
cated dies or high-powered presses. Al
most as light as aluminum, they have the 
strength of many of our stronger structural 
metals. Designers and engineers are finding 
them ideal for use in molding railroad-car, 
bus and automobile bodies, airplane fuse-
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lages and parts, boats and canoes, fishing 
rods, luggage, football helmets, artificial 
arms and legs, furniture, kitchen and bath
room assemblies and home appliances. 

Fabricating a glass-reinforced plastic 
product is like making a layer cake or using 
.t pressure cooker, and almost as simple. 
The process is similar to that used in mak
ing low-pressure laminated plastics, except 
that glass cloth is used in place of plywood, 
sisal or paper as the filling for the plastic 
sandwich ( PS~l, May '46, p. 122). Suc
cessive layers of glass-fiber cloth, impreg
nated with the desired liquid plastic, are 
simply laid one on top of the other in a form, 

• 

2. When enough of the resin-impregnated layers 
have been applied, the mold is put in a rubber bag 
for curing. Fiberglas materials, used in this process, 
meet all the varied demands of electronic heating. 

or mold, of the desired shape. When 
enough layers have been built up to obtain 
the required thickness and strength, heat 
and pressure are applied in an autoclave 
that resembles a giant pressure cooker. 

Technologists are devising all sorts of 
new uses for glass cloth and glass fibers. 
The same qualities that have made glass 
cloth valuable as heat-insulating material 
for use in buildings, bus tops and airplane 
cabins are now being put to use in new 
arctic clothing being tested by the U. S. 
Army. Field jackets, parkas, boots and mit
tens lined with glass cloth are expected to 
give good lightweight protection against 
subzero temperatures. An experimental 
glass-cloth-lined parka, worn by an observer 
during the recent Operation Musk Ox in 
northern Canada, afforded complete comfort 
at temperatures as low as -40 degrees F. 

Glass-reinforced plastics also have made 
possible a lightweight bulletproof body ar-

Copynghted material 
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mor for soldiers, which surpasses metallic 
armor in ballistic efficiency. Do ron, as the 
glass-plastic mmor is called, will stop mis
siles up to and including a .45-caliber re
volver bullet. At the moment, Doron-ar
mored jackets are undergoing rigid tests in 
the jungles of Colombia. Eighteen jackets 
have been supplied to American scientists 
and drill crews of an oil company, several 
ot whose employees have been \VOunded by 
natives. 

Other experiments under way include the 
use of milled glass fibers as a reinforcing 

3. The mold, inside its rubber container, is then 
put in an autoclave, on oven providing temperatures 
of 280 degrees F., pressures of 63 lbs per sq. in . 

4. After curing, the glass-cloth mold is removed 
from the autoclave, taken off its wooden form, and 
finished with a coat of thermosetting varnish. 

• 

agent for special papers, as a material tor 
strengthening phonograph records, and as 
an ingredient of paint to improve its sound
deadening qualities. It is even being used 

·in yarn form by dentists to fill the root 
canals of teeth. Surgeons also are turning to 
glass yarn and cloth for sutures, special 
bandages and filters for blood plasma. 

In the fuh1re it may even be possible to 
fertilize your garden by sprinkling the 
ground \vith glass wool. In an experimental 
process being developed by Drs. Alfred E. 
Badger and Roger H. Bray at the U niver
sity of Illinois, a special glass containing the 
principal plant foods is so mixed that it is 
soluble in water and dissolves slowly in the 
soil, giving off chemicals necessary for plant 
life. By altering the composition of the 
glass, the rate at which it dissoh-es can be 
controlled. In this way, one application of 
the glass fertilizer can be made to serve 
over a period of several years. 

Science has not only le~uned how to do 
new things with new gb ss, but it has 
learned how, by the use of special coatings, 
to improve the older conventional forms of 
glass. One is the new transparent and du
rable electricity-conducting coating that can 
be applied to windshields of airplanes and 
automobiles to eliminate the cbngers of 
icing and fogging ( PS~1, Oct. '46, p. 92). 

Uncle Sam now leads the world in glass 
technology. Even in the field of optical 
glass, long dominated by Germany. we now 
excel, according to the Bureau of Standards. 
As research continues, the miracle of glass 
will continue to unfold. Glass as .a material 
is thousands of years old. But glass as an 
industry is just coming of age. END 

S. Edge~ of the mold ore trimmed, just as metal 
would be handled , in the final step. Molds like this 
!.peed rubber processing as much as 90 percent. 
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X-Ray ~lotlel. This rep
lica of a hospital wing (right) 
helps \Vestinghouse plan re
placement of X-ray facilities 
worn out during the war. 
Such three-dimensional mod
els replace blueprints. 

~fine Dr~ss. For miners' 
safety, the U. S. Bureau of 
Nlines recommends the out
fit above. I t includes shoes 
with reinforced toes, cover
alls tied at the ankle, a feath
er-light dust mask, shatter
proof eyeglasses and a hel
met that withstands a 500-
pound blow. The respirator 
at the belt allows normal 
breathing for an hour if a 
miner is cut off from air. 
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Leak Detector. A leak detector that can spot a leak 
small enough to let only a gallon of air out of a container 
in 60,000 years has been perfected by General Electric. 
The lad below is b·ying it on his balloon. The detector 
tests electronic tubes for vacuum tightness. 
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Dr. August Raspet, inven
tor of microborogroph. 

GLIDER pilots know that one sure way 
to locate a rising current of wru.m air is 

to find the nearest buzzard and then £y 
formation with it. The buzzard, an ace 
among soarers, always knows where the 
invisible thermals are. 

To learn how buzzards know where to 
B.y, Dr. August Raspet, of Locust Valley, 
L. I., the Soaring Society of America's re
search director, has invented a one-ounce 
barograph. The barograph, two inches long 
and one inch wide, will be strapped to a 
tame buzzard's breast and will record alti
tude variations as far up as 3,000 feet. 

Like the two-to-three-pound barographs 
that gliders and P-6ls carried into thunder
storms over Florida last summer (PSM, 
Oct. '46, p. 94), Dr. Raspet' s model is an 
aneroid barometer. Changes in pressure (the 
result of altitude variations) move a stylus 
over the smoked rim of a recorder drum 
driven bv a wrist-watch mechanism. -When the bnzzard soars with its meter, 
Dr. Raspet will get an accurate picture of 
c'thermal microstructure" -the com position 
of individual warm-air currents. 

A buzzard named Fr 
wear Dr. Raspet's microb 
from swallowing a bone be 
ment was completed . · George 
Kendallville, Ind., captured the b1 
it was only a few weeks old. He 
his cellar until its wing span reached 
and a half feet. 

When the captive buzzard first took to 
the air it was unaware of the effects of wind 
on flight. It tried to land downwind on a 
telephone-pole crossbar and ended up hang
ing by its claws, flapping furiously. The 
buzzard knew nothing about soaring, either, 
until one day it blundered into the traffic 
pattern of some wild buzzards and learned 
about thermals from them. 

Carter is hunting another fledgling that 
he can train to wear Dr. Raspet' s barograph. 
He even hopes to teach it to fly in ·a wind 
tunnel where, by inclining the tunnel and 
regulating the flow of the air stream, the 
buzzard's sinking speed can be calculated. 
Then the bird's flight can he followed 
through a theodolite and the vertical veloc
ity of a thermal can be measured exactly. 
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This photomicrograph, taken at a magnification of 
660, shows the cross section of a nylon thread. The 
17 filaments form a strand used in sheer stockings. 

NYLON, silk's young but overwhelming 
rival, is spun out of air, water and coal. 

The drawings at the right take the raw ma
terials through the process that chemists 
worked out in the 1930s to produce the tough, 
lustrous thread. 

About 90 percent of this yarn is used today 
in the manufacture of women's stockings. The 
first nylon hosiery appeared in the stores on 
May 15, 1940; to date, the supply has never 
equaled the demand. During the war all ny
lon yarn was allocated to the armed services, 
largely for use in the manufacture- of para
chutes. Du Pont now plans to deliver up 
to 23,000,000 pounds of the thread an
nually, enough to make 450,000,000 pairs of 
women's stockings. 

As many as 32 pairs of nylon stockings are 
knit simultaneously on machines 40 feet long. 
Gauge, or sheerness, is determined by the 
number of needles per inch and a half on the 
knitting needle bar-51 needles make a 51-
gauge stocking. 
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RAW MATERiALS 

(CARBON) (HYDROGEN) 

0 
' ln these great vessels the nylon salt so• 

lution, composed of coal, air and water, 
is evaporated UJ:ttil almost all of the 
moisture has been removed. 

' 
~· .... : 

•• • 
5-"(.; 

.. 
.. 

. ' ' 
From t~e chopper';' · 

· the flaked polymer · · 
goes to a blending 
machine, which 
thoroughly mixe~ :~. · , 
with polymer from 
other casting wheels 
to give the produd 
uniformity. : .. 

. . ... . );, . . 
N 

Bobbins are put into trucks and baked 
in the nylon yarn "twist-setting" ovens 
before the yarn is wound on spools 
and cones. . ·, . .. 

• .. 

• 
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USED • BASIC NYLON MATERIAL 
I 

I 

(OXYGEN 
& NITROGEN) 

• 
• 

These vats polymerize the mater- · 
ial at high temperatures, making 
the small molecules join to form 
"long-chain" molecules. 

NYLON SALT SOLUTION 

MOLTEN 
POLYMER 
FORCED 

SLOTTED 
PLATE 

NYLON SALT SOLUTION 

SOLIOIFIEO 
POLYMER 
RIBBON 

/ 7) 
CHOPPER 

Molten polymerized material 
is · run, toothpaste fashion as · 
a polymer ribbon , onto a 
wheel where it is cooled and 
harden~ by water. It then 
goes into the chopper. 

- ------- - - --- ------ - - - ----- --- - - ··---- - ---... ·· -

COLO
AIR 

SPOUT 
After the blended polymer is 
melted again , it is forced 
through tiny holes in a metal 
plate Ueft) to make nylon fila
ments Iabove). These harden 
immediately in (ool air and are 
then spun on spinning machines 
to make nylon yarn. 

The thread is wound from one spool to another, passing 
through a mechanism which applies a gummy substance. 
This proteds the yarn while it is being knit into stockings 
or nylon fabrics. 

0 
Sample of yarn of predetermined length is 
taken from each bobbin and weighed to de
termine yarn 's "denier," or size. This sample 
is clipped off at the reel. Thus the bobbin can 
be classified for nyton's thickness. 

The mills require that each spool or bobbin of 
nylon thread be carefully inspeded and found 
in flawless condition before it is packaged for 
shipping to kniHers. 

. . 

• 

.. 

-· --·--·----- --- --- ···- ---·--·-- ·- - - - -- - ---------i 
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A midget's cockpit is a ·shoehorn fit. 
Indicated are: ( I ) steering mechanism 
geor box: (2) button to stop engine in 
an emergency; { 3) hand brake: { 4) 
hand oil-pressure pump; ( 5) radius rod 
aligning axle and frame : {6) ge·ar shift. 

Most popular and successful engine for midget 
racers is the Offenhauser, which costs up to $2,000. 
The photo above shows the unconventional but 
easily accessible twin com towers that operate 
the power plant's overhead valves. 

Every type of power plant-from converted out
boards to souped-up motorcycle engines-is used 
in midgets. This made-over motorcycle engine 
shows: (I) housings for valve mechanisms; (2) 
twin carburetors: ( 3) crankcase with chain drive. 
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How the midget racers 
are tuned to win 

RAZZLE-DAZZLE and rough, midget auto 
racing is winding up its first postwar 

East Coast season with important money in 
its pocket to testify to its success as' a· crowd 
pleaser. On 20 eastern tracks the noisy sport 
drew throngs approaching 200,000 a night, 
and some 250 drivers are now on their way 
to tracks in the south and west. 

Midgets race on tracks a quarter or a 
fifth of a mile around. Some crack drivers 
earn as much as $10,000 a season-in 1941, 
one cleaned up $23,000 in 14 weeks. The 
average midget weighs about 850 pounds 
and has a 7 4" -78" wheelbase. Accidents 
are plentiful, but more spectacular than le
thal-the midgets and their drivers are tough. 

Her~ is how a Ford V-8 is converted into a pack
age compact enough to fit a midget. "Cold" spark 
plugs are use~ on such engine~ when they are new 
but are replaced by "hot" ones as wear develops. 
Midgets have made 125 m.p.h. on a straightaway. 

• 

• 
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Gear ratio between crankshaft and whee ls con 
be changed on most rocars :n ! 5 minutes. Here 
the assembly is exposed by removing on ly four 
bolts. Most drivers or~ skilled mechon ;cs and 
spend considerable time keeping cars tuned up. 

, 

An Offenhouser, above, has rounded piston heads 
tl-,ot boost turbulence and combustion. Th e com
pression ratio is I 4 t.:> 1. Piston displacement is 
limited to 140 cu. :n. for flathead engines, 105 
cu. in. ior overheads, 65 cu. in. for outboards. 

Front e nd of midget shows: (I ) special steering 
rod · (2) bumper. Cor'; right tire is larger than 
left one for stability on turns. Ttres ore beveled on 
edge opposite direction of turn to hold them on 
rims. Track speeds seldom exceed 70 m.p.h. 

• 

H ere the gear ratio is changed on a Ford-powered 
ra cer. Good "beetles" cost around $6,000, even 
thoug~. largely ossembled from ports out of junk 
yards 01 home machine ~hops. Th eir drivers ore sel
dom seriously hurt, though accidents ore frequent . 

Walter Gerner, a midget owner, checks a distribu
tor cop. Many drivers do not own machines 
but race for a percentage of winnings. Eastern 
owners and drivers pay dues to American Roce 
Drivers' Club or A merican Racing Association. 

With o meet over, driver and crew houl their tiny 
breadwinner to the next speedway on two-wheeled 
trailers. Some drivers race as often as five days 
a week. The payoff is for speed, and the midgets 
grow foster and foster year by year. 



INDUCING SLEEP through mental sugges
tion is the aim of a special record created 
and recorded by Ralph Slater, a hypnotist. 
Entitled "Time to Sleep," the 12" unbreak
able record is produced by the De Luxe 
Record Company, of Linden, N. J. One side 
is devoted chiefly to an explanation of what 
the record is intended to accomplish; the 
other, carrying the voice of the hypnotist 
with an accompaniment of soft music, gets 
down to the job of creating a state of mind 
that will help the listener go to sleep. 

A CHRISTMAS-TREE stand dis
tributed by Bradley, Laurens & 
Campbell, New York, adjusts it
self automatically. When the 
butt is placed in the funnel-like 
base, the weight of the tree actu
ates clamps that grip the trunk. 

NO SPRINGS. A postal scale 
made by Buddy Mfg. Co., St. 
Louis, gives a reading when the 
disk is swung upward by the · 
weight of a letter or a package 
hung on the off-center lever. 

STERILIZED NIPPLES stay that way when 
placed on the bottle with the gadget illus
trated below. Produced by I. B. Kleinert 
Rubber Co., Ne\v York, it consists of a cir-

cular aluminum frame with three compress
ible prongs that slip inside the nipple. As the 
frame is pushed over the bottle, the prongs 
spread the nipple so that it goes on easily . 

• 
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GARAGE DOORS of the over
head type can be unlocked and 
opened without leaving the driv
er's seat by instaWng a "Driv
Rite-In" made by the Era Meter 
Company, Chicago. It consists 
of an electrical mechanism in 
the garage connected to a key
operated switch on a post beside 
the driveway within arm's reach 
of the car. The system also 
works in reverse to close the 
door after you have taken out 
the car. As an additional con
venience, a garage ligh t turns 
on when the doors open and 
turns off when they close. A 
conb·ol also is located inside. 

CONDENSED-MILK CANS may be sealed, as well as 
opened, with a device distributed by Bernard Paul & 
Co., Berkeley, Ca1if. When milk is needed, the 
opener-sealer may be raised as above to pe1m it 
pouring. Allowed to go down, it seals the can. 
I 

' 

... 

ONE-HAND OPERATION makes 
this flour sifter a kitchen conven-• 
ience. A product of the Foley Mfg. 
Co., Minneapolis, Minn., it has a 
tapering bottom to prevent floux 
from spilling outside the measur
ing cup as it is being sifted. 

THIS PLASTIC FRAME expands 
or contracts to fit any picture be
tween 4" by 5" and 8" by 10", 
and concealed springs hold it 
rigid at any size. Barrett Plastic 
Products, Inc., makes it in a va
riety of colors. It can be set on an 
accompanying easel or hung from 
a hook on a wall. 
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1 LIGHT UP FRONT for reading road maps 
and the like can be supplied by an inex
pensive parking lamp mounted on a bracket 
above the rear-\·iew mirror and connected 
to the car wiring system. A toggle switch 
should be wired in the circuit.-\\'. D. S. 

2 REMOTE IGNITION CONTROL is an im
portant safeguard if you push a stuck car. 
Use a metal strip bolted to the key and at
tached to a cord that can be pulled to turn 
the switch off. Then, when you're alone 
and stuck in slush or mud, you can push the 
car yourself with the motor in low gear and 
still turn off the ignition instantly .-H. K. F 
. . 

3 HEATING A BABY1S MILK while on a 
motor trip can be simplified by wiring a bot
tle holder to the car heater. Use a tin can 
to hold the bottle and cut out part of one 
side to admit heat. Run wires through holes 
and around the top and bottom and then 
through fins of the heater, twisting them 
together a t the back-C. \V. N. 

PUl l CORD 
TURNS O FF 
IGNITION 

" PU.LL 

.... .. 3.," 
' 8 X "4 

STEEL 

4 BOOSTING A WEAK BATTERY with 
current from a strong one is a trick per- . 
formed with a length of heavy battery cable 
and two hem·y-cluty spring clips. Place the 
bumpers in firm contact for a common 
ground and attach the cable to the un
grounded terminals. The engine of the car 
with the strong batte ry should be kept run
ning at a good charging speed. ~fake sure 
that the grounded sides of both batteries 
are of the same polarity.-]. H. D. 

WIRES THROUGH HEATER HO 

Drawings by STEWART ROUSE 

WEAK BATTERY 
OF STALLED 

....,...._ CAR.. 
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BUMPERS IN 
FIRM CONTACT STRONG BATTERY 

OF AtDING 
CAR 
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By MARTIN BUNN 

W ITHOUT warning the street door to 
the Model Garage office was thrust 

open and a breathless voice shouted: "\Vhere 
is everybody? Can I use the phone?'' 

Gus Wilson looked up from the car he 
was working on an~ into the office through 
the open shop door. 

"Sure," he told the newcomer, a young 
man in a brand-new conservative gray suit, 
and he put down his wrench and walked 
into the office, wiping his hands on a piece 
of waste. 

Joe Clark had knocked off an hour early 
that afternoon, and Gus was keeping his eye 
on his partner's office \vhile finishing up a 
job on the shop flo.or. The young man, obvi
ously a veteran even without the discharge 
button in his lapel, had already given anum
ber down in the city and was nervously 
watching the clock on the office wall. 

"That you, !\h. Beldon?" he said anx
iously into the phone. "This is Clyde
Roger Clyde . . · . Yes-yes, I'm on my way, 
but I'm having-! mean, something came up 
that delayed me . . . What's that?" 

His face lost all remnants of its ruddy 
outdoor glow, and beads of perspiration 
broke out on his forehead. 

"But you can't do that!" he pleaded. 
"You promised . . . Well, 111 make it." 

He hung up the phone with a look of 

• . 

almost desperate· determination on his face. 
"Know the Riverside Apartments in the 

city?" he asked Gus. "I've got to be there 
in exactly 45 minutes, and you've got to 
get me there!" 

"Why me?" Gus wanted to know. "You've 
got a car. I hear its motor running outside. 
You can .easily drive it in a half hour." 

"But you don't understand," retorted 
CJyde. "Two cylinders are missing ... " 

"So what?" Gus cut in. "EYen with two 
cylinders missing, you can make it." 

"Don't argue with me," Clyde shouted. 
''T want it hitting on all eight.,, 

Gus began to suspect that his visitor was 
AWOL from some psychiatric ward. "Take 
it easy, son," he said soothingly. 'Til be 
glad tci help you, but ... " 

"Quit stalling," the man said and dragged 
him outside. "There can't be anything seri
ous. The car's just out of the shop." 

Gus listened to the motor of the sedan. 
"Two cylinders are missing, all right," he 
agreed. "When did you lose them?" 

"\Vhat difference does it make tvhen I lost 
them?" Clyde returned. "Do something!" 

Gus is usually even-tempered, but he de
cided the time had come for plain talk. 

"Look here," he said. "If I do this job. 
I'll do it my way. There isn't time to check 
your engine, so answer my questions or take 
the car somewhere else." 

Clyde tried to smile. "You're right," he 
admitted. ·"I've come from Hilton just after 
having the motor overhauled. The car ran 
fine for about 10 miles, and then began to . 
miss. First it hit on seYen cylinders; then 
on only six. I stopped at the first garage, 
and the mechanic put in new spark plugs. 
Everything was fine again-for another 10 
miles. Then the motor began hitting on only 
six again. At the next garage, the mechanic 
tested all the plugs and the ignition wiring, 
and finally decided there was dirt in the 
carburetor." · 

Clyde paused to catch his breath. 
"He charged me plenty for cleaning and 
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adjusting the carburetor-and what was the 
result? Here I am, and on six again." 

He looked at his watch. "~Ian, we're wast
ing time!" he yelled. "Get busy!" 

"O.K.," Gus told him and lifted the hood. ' 
For thirty seconds he peered beneath it. 
"Stan/' he called in to the ~I oclel Garage 
grease monkey, "get me some tape." 

Even as he did mysterious things with 
the tape, the rough-running engine settled 
to a smooth pac: . G11s straightened and 
dropped the hood back in place. 

"All righ t, 1"1-lister, there are 
your eight cylinders," he 
grinned. ''That's 50 cents-and 
you've still time to get to the 
Riverside." 

"No, you don' t," Clyde told 
him. "Those other fellows fixed 
it so it nm all right for a while. 
You're coming with me in case . . . . ,, 
It starts m1ssmg agam. 

"Say, what is this?" Gus de- ~ 
manded. ~~ 

' I 

"It's a-a matter of life and "'o \ t 
death, almost," Clyde pleaded. •)1 
"PI " ease come. 

Gus knew he shouldn't, but - -co,_ 
he felt sorry for the young fel-
low and agreed. He told Stan 

. . . . . . . . . . . . . ·. . . .. -·· •.. · ·: ·' ... 

to look after the shop. 
'Til drive my own bus," he 

said. "You follow. I know a 
short cut, and I know the cops.'! 

The fat man looked at his watch as Clyde got 
out of the car. "You cut it pretty close," he said. 

Ordinarily Gus Wilson doesn' t drive fast, 
but when he wants to get some place in a 
hurry, he can do it. \Vhen he pulled up at 
the Riverside with young Clyde just behind 
him, they had two minutes to spare. 

A fat man was standing on the sidewalk 
with a dozen or more people grouped around 
him-all with that same harried, anxious 
look that had been Clnle's . . 

The fat man looked at his watch as Clyde 
got out of the car. 

"You cut it pretty close," he said. "That 
the car?" And he got in and drove away. 

Gus, looking at the disappointed faces in 
the crowd, couldn't hold in any longer. 

"What is this, anyway?" he asked. 
"Beldon's got an apartment he's going 

to sublet to me in return for selling him my 
car," Clyde told him. But the· relief on 
his face gave way to anxiety again, and he 
muttered: "I hope it doesn't start missing." 

"It won't," Gus assured him. "But what's 
this apartment deal?" . 

"Beldon and I are salesmen for the same 
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company," Clyde explained. ''I'm being 
• transferred from Hilton to the city, where I 

don't need a car, and Beldon is being trans
ferred upstate where he dees need one. I 
offered to sell him my car in exchange for 
his apartment. But he's a tough customer, 
and he'd give me only until 5:30 this after
noon to deliver the car. If I hadn't shown 
up, he'd have traded with one of these 
other people." 

"Now I see," Gus~laughed. "I knew cars 
were hard to get because I'm sort of in the 
car business, but I never dreamed the hous
ing shortage was this bad." · 

Beldon drove back in Clyde's car and got 
out. "Sorry, folks," he called to the crowd. 
"Clyde here has a priority on m y apartment, 
since his car's in good shape. I gave him my 
word. But if he'd been a minute late-" 

''Gee, thanks, Mr. Beldon," Clyde beamed. 
"You keep the car, and I'll be down Thurs
day to take over the apartment and close 
the deal with you." He looked at his watch. 
'Tve got to catch the six o'clock train back 
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to Hilton. Will you drive me to the station, 
Mr. Wilson?" 

They climbed into Gus's old but well
kept coupe, and Clyde asked what he owed. 
Gus added the time for the trip to the orig
inal 50 cents and pocketed the money. 

"It's Beldon's worry now," Clyde said as 
they neared the station, "but what was the 
matter with the car?" 

"Oh, nothing much," Gus laughed. "The 
mechanic who overhauled your engine was 
careless in replacing the hose that feeds hot 
water to the heater. In your car it passes 
straight over the engine and, as soon as I 
lifted the hood, I saw it was sagging and 
touching two spark plugs. Besides, you had 
just had your engine tuned, the spark plugs 
were new, and the carburetor had been 
cleaned, so I was looking for a short." 

''But the hose is rubber," Clyde protested, 
"a nonconductor. It wouldn't short." 

"No?" Gus grinned. "But yours must have 
had a little leak. I felt it, and the outside 
was wet-and water is a conductor. But 
taping the hose to a radiator tie rod kept 
it from sagging onto the spark plugs. That 
corrected the short." . 

"But why did it run fine for a few miles 
each time it was fixed?" 

"Oh, those mechanics pushed the hose 
aside to check the plugs," Gus replied. "But 
it jogged back again on the road." 

They pulled up at the station, and Clyde 
got out. 

"Maybe I ought to tell you, Mr. Wilson," 
he said hesitatingly. "The real reason I 
needed that apartment so bad is because I'm 
going to be married Thursday, the day I'm 
to transfer to the city, and we would have 
had to postpone it if we couldn't have found 
a place to live. Wait until I see Eloise to
night! Won't she be happy!" 
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By WILLIAM H. CROUSE 

T wo basic methods are employed in 
charging an automobile battery. One 

is the procedure that has been common for 
years-removal of the battery from the car 
so that it can be charged for a day or two 
at a low rate. The other, which is becoming 
increasingly popular, is the convenient 
quick-charge method that many garages 
and service stations now provide. 

A quick-charger, usually mounted on 
wheels so that it can be rolled right up to 
the car, is capable of delivering up to 100 
amperes. This high charging rate brings 
the battery up to a reasonably charged con
dition in an hour or less. Because of its 
speed and because it usually does not in
volve the inconvenience of taking the battery 
from the car and installing ·a rental, quick-
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charging is commanding wider and wider 
acceptance. 

Both methods have their place, but quick-
. charging has certain limitations. Because of 
the high charging current used-the power 
involved may be the equivalent of 1 hp.
a great deal of damage can result from im
proper use of a quick-charger. 

To prolong the life of your battery, it is 
obvious that you should check its condition 
periodically. This should be done with a 
hydrometer. But even without a hydrometer 
you usually can tell when a battery needs 
recharging, for this shows up in slow crank
ing and other starting difficulty. 

Before a battety is quick-charged (or 
charged by any method, for that matter) the 
gravity of each cell should be checked. 
This v.rill disclose three things, all of which 
it is well for ti:e motorist to understand 
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before permitting his battery to be placed 
on a quick-charger. 

First of all, a hydrometer check will show 
whether there is enough electrolyte in each 
cell. If there is too little for a gravity read
ing, the tops of the plates and separators 
will be exposed to air, allowing them to dry 
out and become damaged. In such cases, 
water should be added before rechru·ging is 
started. 

Secondly, the color of the electrolyte 
should be noted. If it is discolored with 
brownish sediment, you will know that the 
battery plates are shedding active material 
and the battery is wearing out. Such a bat
tery should be charged by the slow method 
only- and for the same reason that an older 
person must avoid violent exercise. Quick
charging is strong medicine and would 
hasten the death of the battery. 

The third thing that the hydrometer test 
tells you is the gravity of the electrolyte. A 

TERMINAL 
POSTS 

SEDIMENT __..__.._.-
CHAMBER BRIDGES 

VALVE 
PREVENTS 
OVERFILLING 

NEGATIVE 
PLATE 

POSITIVE 
PLATE 

PARA TOR 

Here is a typical automobile storage battery, the 
end being cut away to show construction of one 
cell. How to use a hydrometer is shown below. 

HOLD TUBE 
VERTICAL 

flOAT MUST 
BE FREE 

TAKE READING 
AT EYE LEVEL 

• 

reading above 1.250 means it is fully 
charged; 1.215 to 1.250 that it is only half 
charged and that it is time for recharging; 
1.170 to 1.215, about a quarter charged, and 
below 1.170 completely discharged. If the 
gravity readings of the separate cells are 
more than 25 points apart, you may well 
suspect that the low cell has an internal 
defect; for instance, a partial short. A bat
tery in this condition should be slow-charged 
and carefully watched to see whether the 
low cell comes up normally. If it does not, 
you may find it possible to have the cell 
repaired or replaced. 

A further check of the comparative con
dition of the cells can be made by testing 
the cell voltages after a battery has been on 
charge for a few minutes. If one reading 
proves to be more than .2 volt lower than 
the others, stop the charging, for the low 
celJ probably is shorted internally. Here 
again, repair may enable you to get addi
tional service from the battery If tb~ condi
tion is not too bad. 

If the electrolyte looks clear and gravity 
readings are fairly uniform, it · is safe to 
quick-charge the battery. But there is one 
final caution. Battery electrolyte tempera
ture must never be allowed to go above 125 
deg. F., for high tempei·ature and high 
charging rate together add up to irreparable 
damage. 

Sometimes a service-station attendant 
will try to gauge temperature during the 
charge by feeling the battery case. This is 
wholly unreliable since the case is an effec
tive insulator. Heat created inside the bat
tery by the charging process will not warp1 
the outside immediately and it is possible, 
particularly during quick-charging, for the 
electrolyte to reach a ruinously high tem
perature long before the case itself begins 
to feel warm. The only way to check the 
temperature is by use of a bulb thermom
eter. Insert it in the center cell and make 
sure the bulb is covered with electrolyte 
when the reading is taken. 

In connection with battery charging, you 
sometimes may see advertised or be offered 
chemical substances or powders that are 
supposed to speed up the process, or even 
do the entire job of recharging. The Ameri
can Association of Battery Manufacturers 
(which includes all major battery makers) 
and the U.S. Bureau of Standards have 
found that such materials do no good and 
very likely will ruin the battery. Hence, it 
is best to avoid use of all such substances. 
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Four infrared lamps in a pit keep warm the underfloor engine of a bus left in the open in cold weather. 

n 
, 

- ea ) er ar tn ron es 
• 

A FORTY-MILE wind is rockmg the 
garage, and the temperature is diving 

toward zero. It'll be much colder by morn
ing You pick up an electric cord, plug one 
end into a socket concealed in a louver of the 
ca~ hood, and flip a switch. Then you lock 
up the garage and go into the house for 
dinner, secure in the knowledge that in the 
morning the engine will start almost the 
moment you touch the starter button. 

That's a preview of the application of 
electric immersion heaters to passenger cars 
stored in unheated .garages. The method has 
already been tested and found efficient and 
economical with commercial vehicles. A 
different way of achieving the same effect
with a bank of infrared bulbs placed beneath 
the vehicle to throw heat up against the oil 
pan-has also given promising results. 

144 ~i~~t: 

Immersion heaters were tested several 
years ago by the Atlantic Refining Company, 
which maintains a considerable fleet of 
trucks not stored in heated garages. Accord
ing to Emil P. Cohn: engineer for the com
pany, the heaters have thoroughly proved 
their worth. Kept outside overnight m near
zero weather, the unheated engine of a 
heavy truck might not even tum over in the 
morning, despite a fully charged battery. 
\Vith a 500- or 750-watt heater installed in 
the water jacket, the engine would under 
the same conditions respond with a quick 
and rehable start. Best results were achieved 
when the cylinder-wall temperature was 
brought to approximately 45 deg. F If the 
temperature was raised somewhat less, say 
to 35 de g.. starting time was almost tripled. 

What's the cause of hard cold-weather 
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starting? Improper handling of the controls, 
an inefficient ignition system, ~r an incor
rectly adjusted carburetor are all possible 
troublemakers. But the basic difficulty 
springs from the cold itself. Thick, sluggish 
oil on the cylinder walls and in the bearings 
imposes an enormous current drain on the 
battery (itself less efficient in cold weather) ; 
the engine is thus cranked over very slowly 
and the ignition system is starved of the 
voltage it needs to deliver a hot spark. At 

· the same time the ice-cold carburetor and 
intake manifold impair fuel vaporization. 

With an immersion heater at work to 
keep the engine's blood warm, chances of 
starting failure are greatly lessened. Cylin
der walls, bearings,and lubricant are ready 
for use. The starting motor can spin the 
crankshaft at almost normal speed, and the 
spark coil isn't deprived of its share of cur
rent. Enough warmth has been conducted 
to the intake manifold and carburetor to 
take the chill off the surfaces the vaporized 
fuel-air charge will touch. Hence the prob
ability of a fast start is greatly increased. 
But water-jacket heaters aren't a sure-cure 
panacea-faulty starting technique, or poor 
condition of the ignition or fuel systems, can 
still mean a dead battery and a silent engine. 

An immersion heater, usually a copper
sheathed, watertight cylinder containing a 
length of resistance wire, should be mounted 
as low as possible in the cooling system, and 
should be located so that the heat is con
centrated in the engine block rather than the 
radiator. One or more line thermostats in 
the hose or hoses leading to the lower radia
tor tank keep the warmed antifreeze solution 
from circulating through the radiator, with 
resultant heat loss. While installations can 
be made in the lower hose connection, or 
(preferably) in the lower inlet elbow of the 

Here is the immersion heater used in experimental 
Atlantic Refining installations. Below, two views 
of the heater itself in the inlet fitting of the cyl
inder block. The photo at right shows two heater 
units in place on the engine of a big truck. 

block, the . ideal place for the unit is within 
the block itself. This would of course gen
erally require that blocks be designed for 
the purpose. 

Engineers estimate that for the average 
light car a 200- or 250-watt heater would be 
ample. Though a night-long current drain 
of this size may not seem economical, pro
ponents of immersion heaters point out that 
heating an entire garage by conventional 
means is hardly cheap, and that the savings 
on battery-charging and tow-starting fees 
can be considerable. Because the already 
warm engine doesn't have to pass through 
the dangerous, high-wear time when the 
engine has started but the lubricant isn't 
flowing right, the heaters probably also save 
money on major repair bilk 

Compelled by a shortage of garage space 
to keep many of its buses in the open, the 
Philadelphia Transportation Company turned 
to the use of familiar infrared heat lamps. 
Shallow pits were dug under 27 outdoor 
parking berths, lined with creosoted wood, 
and fitted out with four 250-watt bulbs 
apiece. The lamps were placed so that their 
heat was concentrated on the underfloor 
engines of the buses. 

According to R. H. Dalgleish, Jr., an op
erating executive of the company, the 
method has shown itself to be both practical 
and economical at temperatures down to 
2 de g. F. He reports that less starting diffi
culty has been encountered with buses kept 
warm in this way than with those in·garages 
where the temperatures were 35 or 40 deg. 

For the car owner having either an un
heated garage or none, electric engine heat
ing has much in its favor. But pending the 
day when such heaters are built in at the 
factory, ingenious motorists will have to 
devise their own equipment. 
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RECESSED DOOR HANDLES that can't 
catch on clothing are released for turning 
by pressure on a ring around the lock. Once 
extended, a handle remains so as long as the 
door is open. Shutting the door nutomati
cally returns it to its recess, flush with the 
door contour. Opening from inside leaYes 
the door handle recessed. Leonard ~1anufac
turing Co., of Los Angeles, is the maker. 
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ROLL-BACK ON HILLS as the right foot is 
shifted from brake to accelerator at start
ing is prevented by a new hydraulic-brake 
control made by Hydro-Ah·e, Incorporated, 
of Los Angeles. Foot brakes are applied as 
usual, but the control holds them on until 
the clutch begins to engage. Ordinary clutch 
operation is not affected. 

PLASTIC REFLECTORS can now be tailored 
to fit and mounted over nonreflecting road 
signs, markers, and guard rails, saving the 
expense of complete replacement. The. re
flector material consists of tiny glass lenses 

146 POPULAR 
SCIENCE 

• 

. 
. . 

. "' ... ..._ .. 
• ,.l . 

. · ., 

.. 

. 
-7~- :: ... .: . 
. , .. ~· . . 

. . 

. . 

I 

~ ·. . . . . 
".'. : ... . ... 

FILTER EFFICIENCY is indicated visually 
by the height of the aluminum spool in the 
glass tube shov.'n below. The attachment, 
called a Filter-Meter and made by Hunter 
and Company, of Cleveland, is connected 
in the oil line to warn when a change of 
the filter cartridge is necessary._ 

embedded in flexible plastic and i~ available 
both in roll form and in ready-made signs. 
It is a product of the Minnesota Mining & 
1\'lanufacturing Co., of St. Paul, and is 
known as Scotchlite . 
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Installing Record Changers 

Working Stainless Steel 
. 

News in Home Heating 

Circular-Saw Stand· 

Simple A. C. Rectifier 
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floor space lost to other uses. 
Onlv three sizes of lumber are 

• 

needed-stock that will finish ta 
2W' by 2W' for the legs, ~,, by 7~~,, 
for the sides, and almost any 
width ~~" boards for the top. If 
machine tools are not available 
for recessing the legs, you can use 
1~" by H1" stock and build up 
the bottom section on two sides. 
Keat joints for such built-up sec
tions call for a miter box, though 
butt joints \Vill serve it the ex
posed end grain and joint are filled 
with a wood filler. For six stools 
you will need enough stock for 24 
legs, 24 sides, and six tops. 

Time can be saved if all sides 
are cut 2:3W' long and all corners 
assembled alike with the flush 
board alwavs on the same side . 

• 

Assemble one board to each leg Used singly, cushion. stools will seat one or even two p~rsons. 

By EDWARD E. THORP 
• 

T ARGE, square cushion stools that you can 
L make yourself can be a big money saver 
in your budget for furnishing a small home 
or apartment. Their advantage over one
purpose pieces is easily apparent. 

Placed together in a group of six, they 

with glue and nails; then, when 
the glue has set, assemble the four sides 
and legs in standing position on the bench 
to avoid wobble. The top strips may be put 
on solid or spaced not more than 1 ". A H~" 
by 2W' cleat put in edgewise across the 
center \Vill prevent any possible sag. Finish 
the exposed legs with stain and a good 
varnish to match the other furniture. 

make a comfortable bed; in · 
threes, they form twin beds; 
against the wall in a corner, 
thev turn into a corner divan; 

Grouped in double rows of three, s:x stools become a comfortable 
double bed, or in single rows of three, the six make twin beds. 

• 

while for a large gathering each 
stool becomes a roomy seat for 
two people, answering the chair 
problem without the need of 
in-between storage.· 

The basic unit is a low stool 
fitted with a deep, comfortable 
cushion and nonskid feet. Since 
each piece is square and the 
sides are flush with the legs, al
most any number of combina
tions is possible. The 24" width 
will provide maximum seating 
space with the least area of 
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DETAIL OF 
CUSHION 

ALl.. CORNERS AUkE 

MUlLIN OVER TWO 
LAVERS OF COTTON 

fABRIC STITCHED 
TO MUSLIN 

FABRIC OVER TWO 
lAYERS Of COTTON 

TACK TO 
UNDERSIDE 

• 

• 

-

I 
l 

; 

Ma ny furnishing sc hemes are possib le with a set 
of st ools. H ere six are used agai nst two walls 
to fo rm a mod e rn corner diva n. 

Pad the top with two thicknesses of 
cotton batting and tack muslin over it. 
Then tack a 12" strip of upholstering 
material axound the stool by its ~bottom 
edge, place two thicknesses of padding 
all around the sides, and bring up and 
stitch the upholstery lightly to the muslin. 
Pull out anv wrinkles toward the corners 

' . 
and turn them in, and then stitch the 
upholstery material permanently to the 
muslin. It can be tacked also if the stools 
are likely to get rough usage. Muslin 
mav also be stretched across the bottom 

• 

and tacked under the sides. Inverted 
rubber caster cups tacked to the feet will 
keep the pieces from sliding. 

Comfortable cushions can be made 
much more cheaply than they can be 
bought. Layer filling stands up well un
der use, but other types will serve if put 
in an inside bag and quilted or tufted to 
prevent lumping. Reinforcing the top 
and bottom edges with stitched braid 
will not only prevent stretching out of 
shape but will add to the life of the 
cushions by taking much of the wear 
from the Ppholstery material. 

DEC. 149 
1946 

. .. 

• 

-

! o~vrigh ,Jd malenal 



• 

f 

. ' 

~ - ' 1 . . 
M . . .. . . . 

• . 
' • 

' . . 

..... . ,.. . . . .. · . :: :./ .. ·~ 
·.~.. . " 

J • .. . . . . 
: • 7' 

&XACTLV 
MALF WIOTH 
0~ BOARDS 

~ 

. . ; . 

FI BER 
eusw1NuS A~ 

IN 
WALL 

•• JI 

.. 

BUTT ............... 

JOINT 

NOTCJ.t UPRIOWTS 
AROUND BASEBOARD .. . : .. . 

......... 

,A 

Wall-Size Knickknack Shelf Fills Blank Space at End of Room 

FACED with a big expanse of bare wall at 
one end of a sun room, we decided on a 
knickknack shelf. It had to be wall-size, and 
it holds those odd pieces that just don't be
long anywhere in particular but provide an 
eye-filling bit of variety. 

We built our shelf the hard way, by first 
nailing in uprights and then toe-nailing in 
short shelf sections to fit between. It might 
have been better to notch the uprights and 
shelves egg-carton style, as in the drawing, 
or to set the shelves in conYentional book
case dadoes. 

To get the piece Hush against the wall, 
notch the uprights at the bottom to fit over 
the baseboard. And to keep the whole works 
from coming down with a crash, screw three 
or four small angle brackets under the mid
d le shelf where they won't show. Anchor 
them to the wall with screws set in a stud 
or in fiber plugs driven into ~oles in the 
plaster. 

Dimensions are up to you, since it's your 
wall, but make the shelves wide enough to 
hold your biggest knickknacks. Boards ~, 
by 5J2" should do.-JEAN BLACKBUR:\'E. 

. ' .. " 
Wastepaper Basket Built on Modern Lines 

BOTTOM 
I NT 

150 POPULAR 
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THOUGH modern in looks, this wastepaper 
basket is not so extreme that it won't fit in . 
most decorating schemes. ~lake the sides of 
th in stock or plywood. Two are square, and 
the other two are equilateral triangles. They 
are butt-joined with nails and screws, but 
the bottom edges of the two square pieces 
should be mitered for a neat fit. Two feet, 
also equilateral triangles, are cut from l" 
stock. Despite the seemingly narrow base, 
the basket is quite stable . 

The piece may be stained and \'<.l.fnished, 
gi\·en a natural finish with clear Yarnish and 
\\'ell-rubbed wax, or enameled and decorated 
with uecal tnmsfers.-E. E. T . 
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Luck and Skill Needed 
For Shooting-Disk Game 

WITH a sharp eye and a steady 
hand you might be able to beat 
Junior at this made-for-Christmas 
game that's fun all year 'round. %" 
The disks are sped by gravity down 
an inclined gun and roll along the 
Boor to the slotted target. Set the 
target at one end of the room. 
About 6' away, rest the end of the 

• 

• 

gun on the floor at an angle of Y8T~ICI<·6"DI A. OISK 
approximately 35 deg. Then let 
each of the three disks roll down the gun. 
With luck, they will wheel into the slots. 

The score is computed from numbers on 
each slot and on the square hubs that sup
port the disks in the slots. Number each 
slot in multiples of five, lowest in the center 
and highest for the edge ·slots. The sides of 

. 
This useful candy and fruit basket sparkles with o 
flower design made by drilling holes halfway through 
and coloring t he dimples. The pattern is below. 

the hubs are numbered 1, 2, 3, and 4. To 
secure the t~tal score, multiply the upper
most hub number on each disk by the num
ber of its slot, and add together. High man 
wins. Pressed composition board or plywood, 
dowels, and scrap wood are needed to make 
the game.-MYRON FLEISHMAN. 

Clear Plastic Candy Basket 
Decorated with Blind Holes 

CoLORED blind holes provide sparkling 
decorations for this clear plastic candy or 
fruit basket, pictured in color on p age 117. 
By drilling halfway through the plastic with 
different drills, a simple flower design is 
created. Finishing touches like the stems 
and leaves are burred on with a hand grind
ing tool. 

The basket section is made from an 8~" 
circle of }~" or }'t" clear plastic with scalloped 
edges. The handle is a %" by 15" strip of 
the same material. To apply the coloring, 
wrap the tip of a round toothpick with cot
ton. Dip this swab in the color and twist · 
an )und inside the holes. For this design, 
the flowers were tinted red, the leaves and 
stems green, and the edge holes yellow. 

Shape the basket by heating in an oven at 
250 deg. and bending so that the holes will 
be on the underside. The two ends with the 
flower decoration should remain flat. The 
h andle is formed in the same way by heating 
and bending until its ends fit flat against the 
sides. Cement in place.-ELMA WALTNER. 
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Keeping warm 
impossible, but a 

• 1n 

By R . . P. STEVENSON 

H EATING engineers are giving new 
meaning to the old expression, ''all the 

comforts of home." It wasn't so long ago 
that the deYelopment of ,·arious types of 
automatic · heating began to banish the coal 
shovel and its attendant drudgery. Now the 
experts are promising us even more. Before 
long- as a matter of fact right now if you · 
wish-you'll be able to discard not only your 
shovel, but the furnace fire itself. 

Historically speaking, heating a home 
without a fire is a major milestone. Always 
before, we haYe depended on the combus
tion of wood, coal, coke, oil, or other fuel to 
keep us warm. Now we ·can do it by expend-

• 

winter without a fire sounds 
new system offers iust this . 

• 

ing electrical energy to pump into our homes 
some of the heat that is always present, 
winter and summer, deep under the ground. 
And strangely enough, the apparatus that 
does the job is little more than your electric 
refrigerator working in re,·erse. 
~or is this the only break with tradition 

in the field of heating. In planning a new 
home, you can forget about a chimney-at 
least as a draft-producing dedce. Several 
types of furnaces now on the market, or soon 
to appear, create their own drafts and need 
only a vent in the wall. Neither do you need 
a cellar, since a !'~mall utility room, or even a 
closet, pro,·ides adequate space for one of 
the compact new heaters, " ·hatever it burns. 
And by installing radiant heat pipes in the 

!'· ,.....-::--:';~~.: .• ,.~ .. - ... . 
t ...... • ·~~f.i:.!li.• ..• . . ...... • ~ ·»>")»• . ·.~:..JI: ..... .. 

... '··~ :.;;;;-, . ·~· •.;T~~-ot.., '~~; . ':" . ~$ 
., 
' 

'f .. · ,·. .. .: .. ·., :> ,:;..:,;· .... ......... ., " .. . ., ,., .. , ... ~ ........ , 
> ' ,;~- :'> • .'" ~ · .(• ,.":"'.!>:~ 
; ..... . -v<·~·. . .• "'. . <~ . 
~· . __ , · · "'!~ 

. . . . 
' . ' . . 

. '!: • . .,. . ·: . 

This midget furnace burns hard coal in a 

. • • 

' ! . 
i 
I 

fire chamber only 8" in' diameter. It was 
developed from the Anthratube, a pipelike, 
experimental heater announced two years 
ago. Fuel is fed by an Archimedes screw. ........, 
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HOW REFRIGERATION 
TAKES HEAT FROM 
THE GROUND 
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CHEC 
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RECEIVER 
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2 C ooled while comp ressed , th en 
released, t he a ir is much cold e r. 

AIR REGISTER 3 At left, the compressed 
refrigerant is cooled by 
we ll water. Then , allowed 
t o ex pand in p lates in 
the oi r stream, it tokes 
heot from th~ house . 

CHECK 
VALVE 

WELL 
WATER '-------- EX PANSION VALVES ---' 

For heating, t ho c.ycle 
4 is reve rsed. Rc ori~ , :- Jnt 

t okes heot from w ~te r, 
g ives it t o +he house . 

~-/~ 
5 As +e pid water cools a hot poker, 

but malts ice cubes, so the well 
absorbs or p rovides heat as needed. W ELL 

WATER 

1-/ea.ting CycLe 

CHECK 
VALVE 

RECEIVE 
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Oil-burning space heaters made by the Coleman 
Co., Wichita, Kan., are installed under the floor, as 
seen above and below. A similar heater that burns 
gas is produced by the Rheem company, New York. 

COOL AIR WARM AIR COMBUSTION CHAMBER 

H INGED LID 

~UEL 
LINE 

TELESCOPI NG AUTOMATIC 
E CONNECTION BURNER SAFETY CONTROL 

Below is a stoker with a single cone-drive gear 
and pinion designed by the Stoker Drive Company, 
Frederick, Md., to replace old multiple gearing. 
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floors or walls, or by using the new radiant 
baseboards, you can eliminate the old space
consuming radiators. 

In appearance, the heaters now reaching 
the market bear little resemblance to the 
ugly contraptions that have cluttered our 
cellars for so many years. ~lore compact 
and better designed, they might well find a 
place in the living room instead of the cellar. 
In fact, new fuel-oil space heaters produced 
by Duo-Thenn are based on Chippendale 
and Hepplewhite furniture designs. 

For soft-coal users, new smokeless models 
are available, making it easier for the house
wife to keep the home clean. Those who 
burn anthracite soon will be able to buy a 
midget furnace which puts to use a principle 
announced two years ago by the Anthracite 
Institute-that more complete combustion 
and greater heat output can be obtained if 
hard coal is burned quickly by forced draft 
in a small combustion chamber. Early ex
perimental models of this compact furnace 
resembled a length of pipe; hence the name 
"Anthratuhe." Improvements in oil burners 
include a clutch, produced by the Gilbert & 
Barker ~lanufacturing Company, West 
Springfield, :Mass., to prevent formation of 
heat-stealing soot in the Rre chamber. 

Both gas and electric refrigerators have 
been adapted to give you heat in winter and 
air conditioning in summer, the same auto
matic equipment being used in both sea-

Installed in a wall, the electric heater shown in 
cross section below has a fan io spread its heat. 
The resistance is sealed in an aluminum casting. 
Electromode Corp., of Rochester, N.Y., makes it. 
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sons. It is an electrical refrigeration system 
that will enable you to have heat without 
combustion, the refrigeration cycle being re
versed and giving us the designation "re
verse cycle heating." It also is called a ''heat 
pump" because heat is transferred from one 
temperature level to a higher one. 

During the past year, a commercial model 
produced by the Muncie Gear Works, Inc., 
made its bow in more than 100 homes in 
Muncie, Indiana. Marketed under the trade 
name of Marvair, this system is illustrated 
on page 153. It takes heat from the ground 
by circulating water in a closed pipe system, 
placed in a well of 4" or 5" bore drilled to a 
depth of approximately 200' below the na
tural water level. Aluminum pipe is used 
for the return leg because it absorbs heat 
better. Even in the northern latitudes of 
the United States, underground tempera
tures are surprisingly high. For example, 
around New York and Chicago the tempera
ture is approximately 52 degrees at a depth 
of 30' to 60'. 

The compressor of any refrigerator cre
ates some heat directly, but this should not 
be mistaken as the source of the heat that 
warms a home in the reverse-cycle system. 
The compressor merely lends a helping hand 
to get heat from the ground. 

'Vhen the underground heat units contact 
the cold pipe, they are absorbed by the cir
culating water. Pumped up the pipe, the 

In starting or stopping, most oil burners give off 
a soot-creating puff of smoke because enough air 
for complete combustion is not delivered by the 
fan. The clutch below is designed to prevent this. 

~;<:: .o.::y . ·~ . . . 
1 ~:~:?;~·· . ;;~:· > 
:;) WHEN MOTOR 
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water carries the heat units to a wat~'r radia
tor, where they again contact a colder fluid, 
this time the refrigerant. As before, the heat 
units go to the cooler region. Moving on to 
the compressor, the refrigerant is put under 
pressure. As in all cases where the pressure 
of a gas is increased, its temperature also 
goes up. Now compressed, the refrigerant 
h·avels to the air radiator, still carrying the 
heat that came from the earth. Once again 
the heat units seek a cooler region, this time 
an air stream on its way through ordinary 
ducts to the rooms that are being heated. 
There, they keep you warm. 

Operated like an ordinary refrigerator, 
the Marvair system also cools your home. 
But in this case, the transfer of heat is re
versed-from the home to the ground. Auto
matic controls, including four solenoid 
valves, make the change from heating to 
cooling and vice versa as the need arises. 

Anyone who has pumped up an automo
bile tire has observed the generation of heat, 
usually by feeling how hot the pump hose is. 
Air in the tire is also hotter than that outside, 
but if released from the valve, the escaping 
air is found at its original temperature. Now 
suppose that the compressed air is first 
cooled by placing the tire in a huge refrig
erator. If you then allowed the air to escape, 
it would lose the same amount of heat it 
gained when the tire was pumped up, but 
since its temperature already is lower, it 

Several heaters need only a simple vent instead 
of a chimney because they create their own draft. 
One of these is the new Norge oil furnace. It has 
a fan to pull air through the combustion chamber. 

' 

' > 
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Ordinarily, pot burners require high grade oil because heat from the flame crocks a cheaper grade while 
it is vaporizing. Socony-Vocuum engineers now hove developed a pot-type heater which prevents crocking, 
making it possible to use the more economical fuel. It is shown above under test and in a cutaway view. 

would descend far below the original point. 
This illustrates what happens in the cool

ing cycle of a combination cooling-heating 
system. The refrigerant, heated by the com
pressor, passes directly to the water radiator. 
Since the refrigerant at this point is warmer 
than the water, it loses heat to the water; 
that is, the refrigerant is cooled as the air 
was in the tire example. Consequently, when 
the refrigerant passes through the expansion · 
valve, it loses the same amount of heat it 
took on in the compressor but it goes below 
its original temperature by the same amount 
it gave up in the water radiator. Continuing 
on to the air radiator, the refrigerant then 
extracts heat from air circulating in the 
home. \Vhen the home needs heat, exactly 

Designers of portable electric heaters have made 
them safer. Even a baby faces no danger from this 
one, made by T rilmont Products Co., Philadelphia. 

& POPULAR 
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the reverse occurs, the water giving heat. 
Although current models of the Anthra

tube no longer resemble a length of tubing, 
the advantage of compactness has been 
retained. The automatic hot-water unit 
illustrated on page 152 has a boiler 16" in 
diameter and 45" high and, with the auto· 
matic feed mechanism, the entire furnace 
occupies a floor area only 20" by 42~". 

Combustion takes place in a chamber only 
8" in diameter, but the suction draft created 
by a fan produces an extremely hot fire. Fuel 
feeds from the bin through an Archimedes 
screw. Since the coal falls from the screw 
to the fire bed by gravity, feeding stops 
when the combustion chamber is full-even 
though the tube continues to turn at its 
normal rate of about 15 r. p.m. A crank and 
connecting rod from the reduction gear op
erate the grate horizontally at the rate of one 
2" stroke a minute. This shears off the ash, 
allowing it to drop into a removable ash 
receptacle below. 

A thermostatic-type switch controls the 
position of the fire as well as the operation of 
the fuel and ash-removal mechanisms. Lo
cated so that it is sensitive to the temperature 
of the lower section of the firebed, this bi
metal switch turns on the motor, setting the 
Archimedes screw and grate in operation, 
when the coal in the bottom of the bed has 
been consumed and the ash begins to cool. 
After the ashes have been ejected and hot 
coals take their place, the increased temper
ature shuts off the switch and the motor 
stops. If the fire should go out, another con
trol cuts out the entire mechanism and pre
vents unbnrned coal from being wasted. 
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MUSIC HAS CHARMS to soothe the rest
less baby. ~line is apt to wake up crying 
for reasons that only he understands. A 
music box under his crib seems to be the 
perfect pacifier. At the first bellow I turn it 
on and lt't the faint tinkle \ntltz him back 
to sleep.-JAMES CARPE~TER. 

ARE YOU A PIGGY -BANK SHAKER? I 
can't trust myself when my back is turned, 
so I bury my loose change in any empty oil 
can. A length of pipe chutes the coins into 
the can, and a rubber collar around the 
opening keeps the ground moisture from 
seeping in.- GEORGE L. PAYNE, ]R. 
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Have. you pulled off a smart one lately? 
We will pay for acceptable contributions 
showing ingenious solutions of problems 
in the home, shop, garage, or camp. It 
doesn't matter if it's wacky-if it works. 

YOU'RE AT YOUR ROPE'S END when it 
begins to fray. This brings out the Scotch 
in me, so I twist the frayed ends tightly 
and sen ·e them with Scotch tape. In re
turn pieces so salvaged serve me for every
thing from emergency shoelaces to apron 
strings.-A. H. STE\'E~S, ]R. 

WELL, FLAP ME DOWN! That's the 
way I felt when I held a phonograph 
album wrong side up and the records 
slithered out of their sleeves. Now 
1\·e pasted cardboard flaps over the 
envelopes, so no matter who does what 
to them, the disks stay put within, 
snug and safe.-JAMES RoBERTS. 
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LACED LEATHER BELT •.• GAUCHO STYLE 

HARD-RIDING gauchos no longer rule 
the wide Argentine pampas. But the 

fine leather handicraft developed by these 
South American cattle punchers has been 
preserved, unlike the lost craftwork of our 
own cowboys, in government museums. 
From examples of their handsome bridles, 
knife handles, and other gear can be copied 
details like the typically gaucho "costura" 
braidwork that decorates the belt above. 

To make this, you will need a piece of 
belt leather 1" wide and several inches 
longer than your waist measurement (see 
drawing), a buckle, and 1 yd. of 3'" leather 
thong for every 3'' of braid. The plastic or 
fiber lacing employed for whistle lanyards 
might he used in place of leather, and the 
hraidwork could be added to an old belt, if 
desired. Contrasting colors are most effec
tive; the gauchos themselves preferred 

' • 
8"--------------~ 

S ~OltS 

0 0 0 0 

to use white costura applied to a black belt. 
Depressing the braid in a .. bed'' improves 

the appearance. Dampen the belt, and when 
it has dried so that no moisture can be 
squeezed out of it, mark the bed area and 
cut along the two sides to one third depth. 
Next bevel inward with a tap beveler. After 
the belt has thoroughly dried, lay off the 
holes }~" apart. Punch them with a single
pointed thonging chisel or a nail filed sharp. 

Now begin lacing the braid by passing 
the thong, its point stiffened with glue or 
held in a lacing needle, through hole number 
1 from the hack to the front, and continue 
through the numbered sequence shown jn 
the drawings. At the buckle end; the braid 
goes through two pieces of the belt at once 
to hold on the buckle. Finally, tap down the 
lacing and finish to a soft sheen with sad
dle soap.-BnucE GHA:\'T. 
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Wood Doll of Covered-Wagon Days Has Movable Arms and Legs 
QuAI;xT wooden dolls whittled pc.linstak

ingly by fathers and dressed by mothers 
made many a trip across the plains in the 
days of the covered wagon. This ··modern" 
old-fashioned miss will be no less cherished 
by a little girl this Christmas. Instead of be
ing whittled, its body and movable arms and 
legs can be sawed out with power or hand 
tools; its head is a turning or a wood ball. 

Make the parts of hardwood and round 
the edges. Drill the hips for a hardwood 

• 

Ring-Toss Game for Table Play 
HERE is a ring-and-peg game for indoor 

play on rainy days. The base is W' plywood, 
as is the glued or nailed center disk with the 
short peg. Mark the base radially and paint 
the spaces black and light blue alternately; 
then number the long outer p<'gs I to -!, the 
disk 5, and the short peg 10. Cut three 
rings from 14-ply show-card stock. 

Note that the short peg is driven into a 
hole in the center of its disk and not into 
the board itself, \vhile the outer pegs are 
put in holes drilled in the board. 

Players stand 4' from the board, and their 
score is what they ring. \\'hen two rings go 
over one peg, the number counts twice; but 
if three go over a long peg, the entire score 
is wiped out. A third ring over the short peg 
counts. Rings tilted on the center disk with
out going over the peg count 5 ; those that 
fall cleanlv around the disk as well as the -peg count 15.-Do~ALD \V. CLAHK. 

dowel; then round the ends of the legs un
til thev mO\·e freelY on it in the notches. The - . 
forearms hang on stout cord knotted through 
small screw eyes or held with staples. 

Shellac over the wood provides a natural 
cmnplexion. Paint in features, hair, and 
shoes with enamel to which a few drops of 
clear varnish have been added. 

The doll \Vears long pantalettes, the tra
ditional one-piece dress with kimono sleeves, 
a sash, and a bonnet.-Doms ALLEH. 
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Mon~ey wrenches resting on a 
penny. At left, actual size; 
above, t hree t imes enlarged. 

NO MATTER how small the finished work 
is to be, skilled modelmakers pride 

themselves on faithfulness to detail and 
scale. A. F. Hofmann, of Ridgewood, N.Y., 
followed that cardinal rule in making the 
tiny tools in the photos above and at right, 
and so did Amy Elizabeth Jensen, of \Vau
sau, \Vis. , in fashioning the Lilliputian furni
ture shown below. . 

Both miniature monkey wrenches have 
movable jaws. They are models of the same 
13" wrench, one at a scale of 1" to 1' and 
the other at a ~~, scale. The surface gauge, 
half the size of the smallest on the market, 
is reduced exactly to scale in every detail. 

Most of the vise was made on a milling 
machine, but a lathe, of course, was re
quired for the screw. Swiveling on its base, 
the vise can be locked in any position. It 

• 

Every part of this model surface gauge works as 
in the standard tool. The little vise shown holding a 
paper clip below is only 2%" long. 

measures only 21/ 32" by 1 3/16" by 2*"· 
The model furniture is a size suitable for 

doll houses. It is made from plywood and 
other scraps, and the accessories from dis
carded materials. Though much is copied, 
the work leaves room for original design. 

Model furnishings of doll-house size ore faithful The accessories for this miniature dressing room 
copies of antique pieces on a scale of 11/4" to I'. were made from bits of discarded odds and ends • 

I 
' . . 
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This cabinet conceals a comple :-e :~ ssorrment 
of woodworking equipment. Ample bench 
space is provided by a smooth-surfaced top. 

CRAFTS~1EN who object to working in 
the cellar can move into a rumpus 

room or even the parlor by concealing 
workbenches in handsome cabinets and 
tables. As shown by these samples, such 
dressed-up benches are not only good look
ing, but their orderliness simplifies work. 

For the compact yet exceptionally roomy 
cabinet in the photographs above, Sydney 
Oshrin, of Huntington, N.Y., made a frame 
of bolted two-by-fours. The -workbench top 
is 3i" composition board glued on 2" by 10" 
planks, while other parts are ~" pine finished 
with walnut stain. An organized system of 
storage adds to convenience. Jars of nails, 
nuts, and bolts are in front, with saws, 
electric drill, and other large tools above. 
The right door holds screwdrivers, chio;;els, 
and hammers; the left files, pliers, and bits. 

At right, a modern table camouflages the 
workbench of Parker E. Hart, of New York 
City. A hinged whitewood cover and ply
wood sheathing hide working parts scav
enged from several old pieces-pedestal 
drawer sections of an old desk for the sides, 
a filing cabinet for the center, and a car
penter's workbench top. 

Lowering the hinged cover on the workbench at the 
right converts it into a living-room table. Even 
the vise, set in o recess, is entirely hidden. 

or 
ess 

• 
10 
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RESEMBLES OLD TOLE WARE 

A PROJECT that lends itself well to dec
oration with transfers is a sheet-metal 

lamp. The one shown here and in color on 
page 117 was made of extra heavy tin plate, 
enameled, and trimmed with decalcomanias 
and gilt borders. It resembles the lacquered 
Mle ware, or painted pewter and sheet iron, 
that was popular in Holland, Belgium, and 
France in the eighteenth and nineteenth 
centuries. 

On a 9" by 24:lt" piece lay out the comer 
bends called for in Fig. 1. With a bending 

1&2 POPULAR 
SCIENCE 

brake or by clamping the stock between two 
iron bars or angle irons, form 45-deg. bends 
along the scribed lines, taking care to keep 
them all parallel. The extra W' strip at one 
end is offset as shown to form a :Bush joint. 
Solder inside and outside the seam; then 
scrape the outside smooth. 

Place the eight-sided body so formed on 
another piece of stock and scribe around in
side each end to mark out the top and bot
tom of the lamp. Do not cut on the scribed 
lines, but on others drawn W' outside them, 

Copynghted matenal 



as in Fig. 2. Cut out and bend the tabs thus 
formed at 90 deg. to fit inside the body. Tack 
the top with solder from the inside; then fill 
the joint with solder from the outside and 
scrape smooth to a sharp 90-deg. angle. 
The bottom can be soldered only from the 
outside, so use plenty of solder to form a 
fillet, as shown in Fig. 3. 

Find the center of each end by drawing 
diagonals and drill a ~, hole there. Drill 
a }$" hole midway of each corner panel and *" from the edge in the bottom. Over each 
of these four holes, solder a 6-32 nut, as in 
Fig. 3. 

Four feet are next cut from ~" dowel, and 
then drilled, countersunk, and counterbored. 
They are held on by 6-32 flathead bolts. 

A lid from a kitchen canister or a press
top can, a small metal bowl, or even a pie 
tin may be used to distribute the strain over 
the top. It is best to reinforce this member 
by soldering V-shaped sheet-metal stiffeners 
inside as shown in the drawing. 

The upper lock nut is turned up against 
this, a metal or plastic tube slipped over the 
nut, and the socket threaded tightly against 
the tube. Then the lamp cord is run through 
the pipe and out under the bottom. If de
sired, a double cluster fixture may be 
mounted instead of a single socket. The 
lamp can be weighted by pouring sand in 
through the top hole after inserting the ~, 
pipe in the bottom hole. 

For a neat trim to the enameled surface, 
the edge of the canister lid and the feet may 
be painted a bright contrasting color. Gilt 
edging, as on the lamp shown, may be put 
on cleanly by the use of masking tape. Trans
fers may be applied to all eight sides or to the 
four widest panels only. A coat of varnish 
over all, followed by waxing, will protect 
the decalcomanias. 

If a single lamp is used, the shade can 
be mounted on a harp screwed on the socket, 
as in the photos. A brass or plastic finial 
completes the effect.-HARRY WALTON. 

A Roomy Wooden Pirate's Chest to Hold a Child's Treasures 

NEATNESS in putting away toys and the 
like is an easy habit to teach children if it 
is made into a game. This pirate's chest, 
especially if it is fitted with a hasp and a 
simple padlock a child can work, will appeal 
as a place to store "treasures." 

The chest shown is poplar with a pine top 
and pine cleats, but any stock on hand will 
serve. It should be %" thick to make the 
chest ·sturdy enough to withstand moving. 
The chest shown, a good size for the small 
playroom, is about 15" wide by 30" long 
and 12" deep. 

Put the box together with nailed or 
screwed butt joints. Wood of full width will 
save work but may be hard to obtain. Since 
cleats give sufficient support, narrower 
boards can merely be jointed with a plane 
to avoid cracks; but a more workmanlike 
job will result if the edges are rabbeted or 
doweled and glued and if glue is also used 
in the butt joints before nailing. 

In matching boards for lid, sides, and bot
tom, warping can be offset by alternating 
heart and sap sides. It is also well to put the 
cleats ori with the concave side next to the 
boards and to nail from the center outward. 

Use small-headed nails or screws, covering 
them with upholstery tacks driven in close by 
for a studded effect. Apply a decal and fin
ish with varnish and wax.-EL~IA \VALTXER. 
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Carving these primitive heads is the avocation of 
Leo Whelan, repair-shop foreman for the Tucson, 
Ariz., bus system. At right he uses a small auger 
for shaping the deep undercut around the eyes. 

·' 
-

• 
ore WI a 

TEO WHELAN just likes to carve these 
L distorted faces. During business hours 
he's repair-shop foreman for the Tucson, 
Ariz., bus system, but in his spare time he 
whittles primitive heads and animals from 
wood blocks. 

Whelan's free-hour work is art for art's 
sake. He sells none of it. Most of the fig
ures are purely decorative, although he has 
made a few functional pieces, such as a 
lapel pin with a painted African face, and 

• 

a penholder in the fmm of a· small deer. 
No complicated tools are required. Whe

lan uses a lathe to turn the preliminary 
rough cuts on a head, and then finishes with 
knives. In addition to two pocketknives, he 
employs a special, extra-sharp knife ground 
from a file, which holds its cutting edge 
longer than most tools. A small auger held 
in a pin vise provides special effects like the 
grooves around the eyes of the heads, and 
a coping saw cuts the flat surfaces ·on the 

Whelan uses a lathe to turn the rough outlines of his figures: then he finishes the work with knives. Final 
touches are applied with a tool he made himself, a razor-sharp knife that was ground from a file. 
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• 
A coping saw cuts the flat surfaces 
on the miniature animals. The ciga· 
rette is shown for size com parison. 

. . 

little dogs, donkeys, and other animals. 
Almost any type of wood furnishes the 

raw material for the small figures. \Vhelan 
has carved mahogany, redwood, soft pine, 
desert mesquite, and irom,·ood. For finish-

ing, paint and varnish are used. The time 
required to produce a head varies with the 
size and intricacy; a lapel pin can be made 
in ~hree hours, while one of the large heads 
might take 25. 

Scale-Model Steam Engines Can Pull Loads as Heavy as One Ton 

AccURATE scale models that reallv ,,·ork 
• 

come from the basement workshop of John 
Matthews, Chicago plumber. Specializing 
in steam engines, he has built miniature rep
licas of a Hudson locomotive, an Atlantic 
passenger locomotive, and an early mine 
pump by James vVatt, as well as the "Pug" 

...... WJf' •. ~:r· .. ·:·., .,. 
t · ""' •• -·L '' ~~ .. ,; ,... • • ..,.... • ·J. • . . . , .. . .,. . . 

This "Pug" locomotive, scaled "'f.!" 
equals I ', is a type frequently used 
in quarries. John Matthews mode all 
ports for the working model himself. 

..-. -
< 

In 1829 the original of the model at ... 
right was the latest thing on wheels. 
A reproduction of George Stephen- ~-· 
son's first locomotive, the Rocket, it 
runs under its own steam. : .. 

' 

quarry engine and the Stephenson's Rocket 
shown in the photographs below. Matthews 
~1)ent 2,000 hours making the Hudson, 
which is 6' long and weighs 200 lb. It can 
pull a one-ton load. The 4' long ''Atlantic'' 
races along its small tracks under 250-lb. 
boiler pressure. Matthews works from the 
original shop blueprints and makes all parts 
himself . 

. . ·-

' .. 
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Pin-up Lamp of Wrought Iron Will Brighten Any Dark Corner 
JusT the thing for a dark corner or over 

a favorite chair, this lamp was made of %~' 
strap iron, the S-brace being hammered 
around a piece of pipe and the other parts 
shaped over a full-size layout. 

The upper ends of the two main mem hers 
were bored to take a 3~" nipple for the key 

' ..,, .... . . .: ' ): . 
-~" . . .:~-.. 

. . . . .:"' 

' ;·" 

socket, and two thin nuts placed on the 
nipple damp these parts of the bracket to
gether. ~lounting holes were bored large 
enough to slip over the heads of the screws 
to be used, and slots were then filed upward 
to accommodate the screw shanks. A coat of 
black finishes the project. 

Forge Tongs Welded to Order 

STA:SDARD forge tongs will pull most of 
your chestnuts out of the fire, but if your 
forging problem is one that requires extra 
safety or extra efficiency, it may be well 
worth your while to weld a pair of tongs 
with exactly the right grip for your special 
work. Several useful styles are illustrated at 
the left, all welded up from standard round 
and bar stock. 

~lake the halves of the tongs separately, 
and join them with a rivet. The hole should 

. be slightly larger than the rivet for easy 

· A 
' '•' .. · ~· · operation; if it is too tight, heat the tongs 

,, .. " 
. . 
. 

........ ,..... . JY. .. 

; 0 . 
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-- WELD . 
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.. 
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' 
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'· to a bright red and work the jaws up and 
down to loosen. Before welding, grind all . 
butting edges so that they form a "V" when 
placed together and allow plenty of surface 
for the weld metal to form a sturdy joint. A 

. . 

. 
" .. 

.. piece of angle iron welded into the jaw will 
--.:""';~ hold various sizes of round stock; halves of 

· · pipe are useful for a single round-stock size. 
' ' 

. , ' 

The recessed semicircle in the jaw makes 
the tongs suitable for either round or flat 
stock.- JEnRY PoKORNY . 
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MULTIPURPOSE TOOLS that carrv an as-
• 

sortment of interchangeable bits in their hol-
lO\'\' plastic handles are being made for 
shop, home, and farm use. Bits adapting 
the different tools to socket-screw, socket
\"Tench, or auto work as well as general 
home repairs snap over a swivel mount that 
reaches hidden parts. Standard Pressed 
Steel Co., Jenkintown, Pa., is the maker. 

A HIGH-SPEED CHUCK designed to in
crease production and lower costs on short
run shop work can be opened and closed 
without stopping motor or spin ell<.>. The 
chuck is said to compensate for spindle run
out, and it adjusts for close-tolerance con
centric or eccentric turning operations. 
Quickly inst<llled spacer and stop acces
sories are available for the "Standard-Hamp
ton Speed Chuck," says its maker, the Stand
ard Tool and Gage Co., of Ck'n.'land. 

TOGGLE PLIERS that 
multiply a 40-lb. pres
sure on the handles to 
400 lb. on the work 
have been developed to 
hold small parts for 

welding, drilling, and the like in cramped spaces. 
Rubber-capped pressure pads prevent depression 
marks on soft metal pieces. The manufacturer is 
Knu-Vise, Inc., of Detroit. 

PERFECT CIRCLES ARE CUT from boiler plate or 
heavy sheet metal with the help of a new adapter 
for flame-cutting torches. A square radius bar 
swings the torch jet around on a tracking wheel. 
The Scientific Research Co., Portland Ore., makes it. 

" . . . 
·~ ... :.,.« . ;t'is,i;::.ry~·: .... :·.". 
.. .;... . . . . ~""· . .. . ' 

., . ··'· ~-:·. ·~·:·.it~'·1 • .... 4'flo( ·:· · ·.~ Y.y .. ~ .. :':": 
• "'::t :'• • • . # :"'~ . . . ~ " .. . "'· .. · 

RIVETED FASTENINGS can be 
used on models and other small 
shop work easily and quickly with 
a new lightweight riveting gun of 
the type used in airplane con
struction. A one-hand plierlike 
tool that installs blind 3/32" rivets 
with a simple pull, it is made by 
Cherry Rivet Co., of Los Angeles. 
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In many hammer-and-saw jobs around the house or 
shop, it is unnecessary to conceal nail or screw 
heads on the face of the work. Even such projects, 
however, can profit from the regular spacing of 
screws or nails that is the mark of good craftsman
ship. A thin strip of scrap wood, notched evenly 
along one edge, will assure this uniform spacing. 

THIN STRIP OF WOOD .. 
WITH EVENLY SPACED ,.A' 

NOTCHES 

. ~ .,. . . . ·-.. -· ... . · · .'\•- .... r., . r' ,. • . 

--·-

... 

f
: r 
; I 
' . 
' . 

L- • . . 

Garbage or ash cans left outside the house for 
collection tend to mar the appearance of a yard. 
A small L-shaped fence will conceal the can while 
leaving it accessible for filling and emptying. 

Before sweeping up a dusty workshop, pour some 
oil-type furniture polish into the heel of the 
broom. The liquid will tend to damp the sweepings 
and help prevent the agitated dust from rising 
and resettling in other parts of the workroom. 

/ 
FURNITURE 

POLISH 
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FLOWERPOT 
AND SAUCER 

" 

MARBLE 
• 

A fireproof smoking set for the workbench can be 
assembled from a flowerpot, saucer, and marble. 
lighted stubs dropped into the pot are quickly 
extinguished by placing the marble over the hole. 

When hanging rugs out for beating or airing, use 
trouser hangers in place of clothespins as shown 
below. The hangers can't split on the bulky fabric 
and they will provide a firm grip without pinch
ing the cloth or pressing down the nap of the rug. 

T ROUSER HANGERS 

RUG 

' 
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CROCHET 
HOOKS 
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TOOTHBRUSH 
CASE 

. 
........ , 

Storing your crochet hooks in a discarded tooth
brush case makes it possible for you to find and 
select hooks at a glance; it also keeps them from 
getting tangled in and snagging yarn or material. 

Most clothes hampers are too small to hold the 
larger articles that go into the family wash. If 
you are apt to forget such items when you clean 
out the hamper, fasten a reminder to the cover 
with easily removable, nonmarring cellulose tape. 

. . . •• . . . . . 

. 
}o" 

-

Unclutter your bathroom shelves with a hair-do 
rack that will have a place for a comb, brush, hair
pins, and barrettes. Make the rod of plastic or 
thin wood. The upper trough holds the brush, 
the lower is divided to separate pins and clips. 

• 

, . 

ENOS BENT 
INWARD 

' .. , -
• 

CLOTHESLINE 

No tools are needed to make this winder for 
temporary clotheslines. Bend the ends of a wire 
coat hanger inward, as shown above, and reel the 
cord around it. Hang it over any convenient hook. 

Heavy garments hung outside to air will generally 
slide together at the center of a sagging line. 
To keep them properly separated, string a short 
section of chain between two supports, and hook 
the hangers through the links at fixed intervals. 

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

DtC . 
1946 169 

l 

J 

Copynghted maj'nal 



• 

't;~ 

I 
L,wn ' m---. ., 

.. 

-

f 

l -

• 

oor rames 
onstruction 

< 

By 

EDWIN M . LOVE 

of the sash chosen. In many 
parts of the country, double
bung sash is listed according 
to over-all dimensions, and 
thus the frame for a 2' 6" 
by 4' 0" window would be 
built with an opening that 
. 

SIZe. 

Windows in some sec
tions, however, are figured 
from stock-size glass, such 
as panes 26" wide and 20" 
or 22" high. Allowing for a 
2" stile on each side, the 
width would thus be the 
same, or 2' 6'~', but the 
heigh t would be 3' 10" or 
4' 2", that is, the height of 
two panes, a 2" upper rail,_ 
a 3" lower rail, and an al
lowance of only 1/1 for the 
meeting rails since they 
overlap. Windows cut into 
four or more lights must be 

..... - figured for bar thicknesses 
as well . 

• 

Plumb ing a pulley stile in a window f rame after leveling the head. 
The house described in 

this series and shown under 

SEVENTH O F A SERI ES 

WINDOW frames are always set before 
the plastering is begun on interior 

walls, while door frames can be set at any 
time. Frames set beforehand serve as 
grounds, or the wood to which the plaster 
can be brought flush and on which the mold
ings are attached. They should be well oiled 
or primed as a protection against moisture. 

The size of a frame for a double-hung 
window will depend, of course, on the size 

170 POPULAR 
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construction in the accom
panying photos is to h ave a stucco finish, so 
the photos and drawings show the addition 
of stucco molding having a recess or groove 
into which the stucco is anchored. For an
other outside finish, the essential difference 
would be only in the outside molding or 
bther trim. F lashing is inserted between the 
stucco molding and frame and nailed right 
in with the molding. 

How the window frame is constructed is 
shown in F ig. l. The width of the jamb or 
pulley stile must allow for double the sash 

• • 

... 
. "' .. 
• 

' ' 

.. 



thickness, standard for which is I~", and also 
for 1/16" clearance for each sash and for 
a ~, parting bead, or a total of 3}~". In addi
tion, with the blind stop nailed on, it must 
equal the width of the trimmer plus the 
thickness of plaster and sheathing. If wall
board is substituted for plaster and no 
sheathing is used, this width will be so nar
row that there will be no room for an inside 
stop unless the blind stop is made thin, and 
even with a minimum blind stop of~~~ it may 
be necessarv to nail the inside trim flush with 

• 

the face oi the stile and lap the inside stop 
over its edge, as in the drawing. 

Stock pulley stile comes grooved and 
ready to saw to length and dress to width. 
If it becomes sprung edgewise, straighten
ing can only be done when the frame is 
nailed in the building. Because of a short
age of materials, some carpenters resort to 
use of clear sheathing boards for frame stock, 
racking it for as long as possible with cross 
strips between to permit air seasoning. Even 
then a board is likely to spring edgewise 
when ripped and should be left with ~,, sur
plus width to allow for jointing one edge and 
ripping and jointing to width. Little spring 
results from the second ripping. The grooves 

-· -- ---

for parting beads are then plowed and the 
faces smoothed. 

Measure window length along the inside 
edge of the grooves when locating the dadoes 
to take the head and sill. The dado for the 
head is cut square; that for the sill on an 
angle of 5" in 24" or a slope taken from the 
sill bevel. 

Spring balances are often used instead of 
weights and pulleys. They permit the frame 
to sit snugly between the trimmers, and nar
row casing is easily applied, Figure 2 shows 
the cutout for a typical spring balance. Bore 
corner holes; then rip first with a compass 
saw and finish by crosscutting the ends; or 
cut the waste out on a power saw. Handle 
the stile carefully to avoid breaking the 
slender strip left. 

An extra }~" must be added to the head for 
housing in the pulley-stile dadoes, and the 
same allowance is made when notching the 
sill. The "horns" of the sill are also notched 
flush with the front of the blind stops to 
clear the trimmers. Sometimes ~, extra 
width is allowed in the frame to reduce plan
ing of the sash in fitting. 

Never paint the faces of pulley stiles. Oil 
them instead, or coat them with hot paraffin, 
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Dodoes for housing the sills in pulley stiles ore 
cut on a slope that can usually be taken from the 
sill bevel, or an angle of 5" in 24" can be used. 

Blind stops are best nailed on while holding o 1h" 
block against the stile face to gauge projection. 

and scrape off any surplus. It is good prac
tice to paint the joints before assembly, and 
after the frame has been built paint the 
backs, sill, and stucco molding. 

Use 8d. box nails for nailing in the sil1 
and head. If a dado is loose, dri\·e a chisel 
in the joint at the outer side to take up the 
looseness before nailing. Square the frame 
by equalizing corner-to-corner measure
ments, nailing diagonal strips across the in
side edges to hold the frame true. ::\ <lil the 
head blind stop in place and fit the side 
blind stops between it and the sill. Gauge 
the projection of the stops with a }:!" block, 
as in the photo at lower left abon~ . 

For correctly setting a window frame, a 
prop equal in length to the ht•ight ot the 
header aboYe the Hoor will be net:•ded at 
one corner. Start a nail in the side stucco 
molding next to the prop near the top, swing 
the frame approximately level, and tack. 
Level the sill and tack the opposite molding. 
Plumb the pulley stile and nail the mold-
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When assembling the window-frame head and pul
ley stiles, take care to get the parting-bead grooves 
aligned; then dress down projecting edges. 

Nailing stucco molding to a gauged line. Flashing 
is inserted under the molding and nailed with it. 

ings solidly; then driYe nails through the 
stiles. \\"edge with shingles to straighten 
the face of a stile. 

Frames for outside doors can be made 
from 1" stock with jamb width equal to that 
of the window pulley stiles. Inside frames 
require jambs equal in width to the trimmer 
plus the thickness of the plaster or wallboard 
on both sides. The length of the jambs from 
the head to the bottom is simply the length 
of the door plus an extra 3~" for clearance. 
Assemble the door frames on the floor, nail
ing the jomts. 

To set an inside-door frame (Fig. 3), 
stand it in lhe rough opt•ning and slide a 
shingle point first from each side behind one 
jamb. If there is to be a finish floor, place 
a block the thickness of the floor under the 
lower encl. Tack fast through the shingles 
while holding a block against the trimmer to 
gauge the projection for plaster or wallboard. 

Tack the upper end of the opposite jamb 
in the same way. Then wedge out and nail 
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the lower end of the first jam h. plumbing 
the face with level and straightedge to 
align top and bottom, and plumbing the 
edge with the level alone. If the wall is too 
out of plumb, it may be necessary to have 
the jamb lean with it in order to align them 
at the top and bottom. 

Cut a spreader gauge to lie on the floor 
between the lower ends of the jambs, as in 
Fig. 4, and nail the second jamb. Place 
shims behind the hinge and lock positions 
and wherever needed for straightening out 
concave bends in the face. 

If the molding and Hashing are left off 
outside-door frames until after they have 
been set, the open edges will make it easy 
to wedge jambs for straightening, as in the 
photo below, but some carpenters prefer to 
nail them in when assembling as for win
dows. Usually it also saves time to cut hinge 
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mortises in a jamb when it can be handled 
on the bench before assemblv . 

• 

Stucco molding used at the head of a door 
frame and on window-frame heads is usuallv 

• 
not in alignment, but the difference will 
not be noticed if the door is not close to a 
window. The molding is somewhat higher 
on a door frame since it must be Jr' to 5/ 16" 
up from the face of the door head to show 
a margin, while that on the window heads 
is set flush with the face. 

One method that simplifies the installation 
of a door frame in a large opening, such as 
that for a garage door, is to nail up the head 
first after leveling it from end to end. Then 
the jambs are straightened with shingles, 
as shown below, and nailed in with the upper 
ends fitted against the head. Flashing and 
stucco molding or other trim are finally 
added to complete the installation. 

• 
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YOU CAN MAKE IT OF 

r 
I 

By WALTER E. BURTON 

ABULOUS metals, once undreamed of 
in the average home workshop, can be 
yours for little more than some junk

yard prospecting. Stainless steels are among 
the most fascinating of the alloys developed 
in recent years. Many types can be found 
at }:lardware stores and in scrap-metal yards 
as war surplus, or may be obtained from 
regular steel distributors. 

With stainless steel you can make a 
variety of things for the home, shop, dark
room, laboratory, or wherever its enduring 
brightness and resistance to rust and corro
sion are desirable. You can make covers for 
photo developing tanks, trays for print
processing solutions, special film racks, and 
movie-film reels. Numerous kinds of kitchen 
knives, forks, and other utensils can be 
fashioned from the alloy. It can be made into 
tweezers of all sorts, tools for modeling clay' 
and trowels for handling molding sand, 
plaster of Paris, concrete, and the like. 

Also possible are rings, earrings, brooches, 
fittings for boats, thin-sheet monograms for 
automobile doors, handbags, and the like, 
and dials for gauges and other instruments. 
Shown on these pages are sugar tongs, a 
spatula, a darkroom stirrer and print lifter, 
and a pancake turner-all made from stain
less gathered in an afternoon of exploring 
at a neighborhood junk dealer's. 
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In searching for stainless steel, probably 
your first clue will be the absence of rust. 
If the piece is covered with grease and dirt, 
rub a spot clear with waste or a stick, and 
if the metal shows bright, the chances are 
it's what you want (unless it is obviously too 
light, in which case it may be aluminum or 
magnesium alJoy). A sure test to tell stain
less from other steels is immersion in a 
strong copper sulphate solution after the 
surface has been cleaned bright and free 
of grease. If it is stainless, no red copper 
deposit will form. 

There are magnet and heat tests, too, 

Stainless sheet laid on an iron or steel plate can 
be cut with a chisel. It's best to cut almost 
through and finish by bending until the cut breaks. 

CLJpyngh'ed m tenal 
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that will identify the type of stainless steel, 
as described in the data sheet on page 176. 
These are important when the steel is to be 
used for making certain projects. Group A, 
for instance, contains the only stainless that 
can be hardened bv heat treatment for a , 

really good knife blade that will keep an 
edge, while a developing tray or other ob
ject that requires maximum resistance to 
corrosion is best made from a steel in Group 
C. This group contains the well-known 
18-8 alloy ( 18 percent chromium and 8 per
cent nickel ) and is the only group that is 
nonmagnetic. 

Four projects for home and hobby that will resist 
corrosion if mode from stainless steel. From left 
t o right, sugar tongs, a 'spatula, a photo-print 
stirrer and lifter, and a pancake turner. 

Inserting a stainless spatula blade in a handle 
made from an aluminum bolt. Stainless rivets cut 
from wire are shown on the bench at lower left. 

Despite its hardness, stainless steel can 
be worked readily with proper tools. Drills 
and cutting tools should be of high-speed 
steel and should be sharp. They must be 
fed into the work at a slower speed than 
that for cold-rolled steel and with constant 
pressure, for even the slightest relaxation . 
may cause the alloy to glaze over and resist 
further cutting. Punch marks should be 
shallow, as the steel has a tendency to 
work-harden. Since Group B and Group C 
stainless steel may already be work-hardened 
before you get them, annealing by heating 
yellow-hot and plunging in water may save 

Stainless-steel wire can be annealed for easier 
working by heating yellow hot and plunging into 
water, just opposite to method for common steels. 
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Silver-soldering a set of kitchen tongs. Flux and 
a shim of solder are sandwiched between the steel 
and clamped, and the torch is then applied. 

time. This procedure is, of course, the exact 
opposite to ordinary steel annealing methods 
and, as it implies, the stainless steels in these 
groups cannot be heat-hardened. 

Thin stock can usually be drilled without 
a lubricant if backed by a block of ordinary 
steel or iron. Lubricants used include sul
phurized mineral oils and sulphurized lard 
oil, sometimes with turpentine added, and 
also water emulsions. 

An excellent chisel for cutting sheet 
roughly to shape preliminary to filing can 
be made by mounting a 34" round or square 
high-speed-steel lathe bit in the end of a 
piece of W' cold-rolled stock. Grind the bit 

' 

Short lengths of stainless-steel wire are riveted 
by peening the ends with a coarse nail set. Here 
the handle is riveted to a pancake turner. 

to a chisel edge that is not too blunt. Cut 
part way through the sheet and finish by 
bending the metal back and forth until the 
cut breaks through. 

All of the stainless steels may be joined 
with soft solder or with the harder soldering 
alloys melting at about 1,175 deg. F. They 
may also be silver-soldered to copper or 
other steels. When silver-soldering, coat 
both surfaces to be joined with the recom
mended flux, sandwich a bit of sheet solder 
between, clamp, and heat until the solder 
flows; then wash off excess flux with hot 
water. Stainless-steel rivets can be made 
by annealing and cutting Group C wire. 

PROPERTIES OF STAINLESS STEEL [METAL WORKING) 

Metallurgists classify stainless or chromium steel in the following three groups: 
Group A (martensitic), containing less than 0.4 percent carbon, less than 16 percent chromium. 

Tungsten, nickel, silicon, columbium, aluminum, and molybdenum may also he present. The steel 
is magnetic. 

Group B (ferritic), containing low cmbon percentage, more than 16 percent chromium. Copper, 
nickel, silicon, molybdenum, tungsten, and nitrogen may also be present in small quantities. The 
steel is magnetic. 

Group C (austenitic), containing at least 24 percent allo)', including sufficient nickel to make the 
stct>l austl•nitic and either twice as much or half as much chromium as nickel. Low carbon. The 
steel is nonmagnetic. 

By cross-checking with two tests, a sample can usually be identified. If it is attracted by a 
map:nt·t, it is in Group A or Group B: if not, it is in Group C. \ Vhen heated yellow-hot (about 
1,800 di:'S!. F.) and quenched in water, it is in Group A if it hardens like tool steel, in Group B 
or Group C if it does not harden. 

Stet•ls in Group A are tough, not brittle, after heat treatment, are readily forged, pierced, or 
rolled at 2.000 to 1,700 dt'g, F., and can be machined satisfactorily with properly designed tools. 
Those in Group B are sufficiently tough whl:'n properly rolled and heated; they may be forged , 
rolled, or pierced when heated quickly. and can hE' machined with properly designed tools. The 
Group C stE'els are extremely tough . They may be forged, rolled. or pil•rced, but are difficult to 
machine I:'Vt•n with super-high-speE'd and carbon tools. Use sharp tools, with greater top rake than 
usual, and cut continuously. 

Group A resists corrosion by WE'ather, water, steam, and mild corrosives; Group B resists also 
nitric and other oxidizing agents; Group C resists nearly all corrosives and is E'Specially resistant 
to organic acids. 
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When a flat shank is driven into a round hole, the spaces 
oround it can be filled with solder. Drill holes in the 
shank first; solder, flowing in, will anchor it. 

While the chemical composition of stainless 
steels makes them resistant to corrosion, a fine polish 
will increase this resistance; but use aluminum buff
ing compounds, not iron compounds (rouge), 
embedded particles of which may later rust. Before 
polishing, it is advisable to place the finished piece 
in a solution of equal parts of concentrated nitric 
acid and water for about an hour and a half, taking 
care to keep the acid off the skin and clothing. This 
dissolves pits of the tool embedded in the surface. 

The tongs shown were made from 1/32" springy 
18-8 stainless bent cold so the jaws stand 1'' apart. 
Similar ones may be of one-piece construction, or 
identical halves may be riveted or silver-soldered. 
The spatula, of the same steel, was made with a 
short tang and riveted in a slot in an aluminum
bolt handle that had been machined to remove the 
threads. Annealed first for easier bending, 3/ 32" 
Group C wire was shaped into the stirrer-lifter. 
The pancake-turner blade was spot-polished .020" 
by 1~" by 2 5/ 16" stainless, the shank .050" by 
~" by 6~" stainless, and the handle a 7 / 16" by 
2~" aluminum-alloy aircraft bolt. 

FORKS OF STAINLESS STEEL won't be dis
colored by foods. This one, made of 3/32" 
sheet, is for serving olives and pickles. The 
prongs are cut with a hacksaw and lubricant, 
and the shape is then roughed out on a grind
ing wheel and filed smooth. Contours are 
bent between soft jaws in a vise. 

Polish with several grades of emery cloth 
from coarse to fine, and finish with aluminum 
buffing compound.-WILLIAM GoRDON. 
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METAL-CUTTING SPEEDS can be obtained 
on a wood handsaw with the saw motor 
running as a countershaft driYen by a sec
ond motor. Prm·ided the ext ra motor is on 
hand, this arrangement an>ids disturbance 

of the original mounting and permits switch
ing from metal to \Yond cutting simply by 
remoYal of the belt. Step pulleys on both 
the s~m· motor and clriYing wheel would -gh·e a varietv of sneeds.- HEXRY HA:-.:SCO::\!, 
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LABELED KNOWN SAMPLES of iron and steel, drilled 
and kept on a wire holder, help in identifying new 
stock. Compare sparks thrown off a wheel when grind
ing the ne\,. stock with those when grinding the sam
ples. Labels may be such as T , tungsten steeL C, cast 
iron; H S, high-speed steel ; and / .5 C and 30 C, 75-
and :30-point carbon steel.- HUFUS E. DEERIXG . 

AUTOMOBILE GREASE FITTINGS inserted in holes 
drilled in the grease-cup cm·ers of shop machines will 
permit quick refilling from a grease gun. The cup 
covers are simply hacked off as fclr as possible, and the 
gun nozzle is applied to the opening of each fitting. 
Drill an undersize hole in each cup coYer and tap it to 
take the threaded end of a fitting, or make the fittings 
cut the threads.- H . H. 

178 POPU LAR 
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·· A CHIP CHUTE of plywood 
made for the lathe bench pro
vides an easy means of col-

• 

lecting chips and keeping them 
off the floor. If the lathe is 
used for both metal and wood, 
have two containers so \vood 
chips can be kept separate and 
burned.-D. C. DoREMUS. 

Copyngh ed materl 1l 



Tool Turned from Drill Rod Cuts Smooth Dovetail Joints 
.. 
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Tms dovetail cutter will make blind dove
tail recesses in drawer fronts, as at left above, 
and smooth-sliding dovetail joints like that 
!it right. It w i]] cut both the tongue and 
c;ocket m the latter piece. 

Turn the cutter blank from ~~" drill rod, 
as in Fig. 1, and lay out three equal divi
sions with lines at 90 deg. Clamp the blank 
in the drill-press vise, set up a small m1Iling 
cutter (see PS:\·1, P:ov. '46, p. 175) as in Fig. 

2, and slide the vise against a fence clamped 
to the drill-press table as above. File the 
side of each tooth to a flat angle ( Fig. 3), 
using the file lightly to finish the edge, and 
then produce the bottom rake with a file, 
as also shown in Fig. 3. 

Harden the cutting end, temper by heat
ing the shank until the straw·color travels tc 
the top of the side teeth, and then quench 
immediatelv.- H ERBERT PFISTER . 

• 

Arbor Press for Handling Small Work Is Made from C-Ciamp 

ScALED to modelmaking size, this little ar
b or press \Viii push studs in or out and, in 
its own small way, do anything a large press 
can do. It consists of a 3}2" or 4" C-clamp, 
preferably one of good quality, held to a 
slotted hardwood block with two angle 
brackets. 

Recess the block with a chisel to take the 
clamp web at the stationary-jaw end snugly 

up to the Bange, and bevel the edges of the 
block. Drill bolt holes in the clamp frame, 
holt it bet,veen the brackets, and screw the 
latter firmly to the block. Paint the clamp, 
brackets, and block machine gray, but take 
care not to get paint on the threads. 

In use the press is bolted to the bench. 
Oil the clamp-screw swivel foot to make it 
work freely.-H. P. S. 
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CRUDE as it may seem to engineers and 
the fortunate few who do their ex

perimenting in well-equipped labonlt')ries, 
the electrolvtic rectifier can boast of ad-

• 
vantages over its more efficient ri,·als. It is 
cheaper and easier to build than , ·acuum
tube, dry-disk, or motor-g'enerator rectifiers. 
yet it is a reliable source of low-n>ltage 
D.C., useful for electroplating, charging 
batteries, and operating model railroads. 

Practically all the needed materials will 
be found around the house or in the scrap 
box. Chief items are a resistance or tr~ms
former to drop the line voltage. a 1-gal. 
stoneware crock or jar, two small sheets of 
Jli" aluminum, one of 3~" or 1 / 16" lead, and 
a· panel of bakelite or similar material large 
enough to span the mouth of the crock. Any 
one of several chemical solutions will serve 
as the electrolyte. 
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N EED DIRECT CURRENT? 

IT'S YOURS WITH A LOW-

COST, EASILY ASSEMBLED 
., 

1 ELECTROLYTIC RECTIFIER. 
• , 

.l 
c: 
I 
l 

By Harold P. Strand 

In the photo on the facing page, the rec
tifier is shown in operation as a battery charg
er. ~laximum efficiencv is obtained when a 

• 

transformer with a centertapped secondary 
is used as shown in Fig. 1. The charging 
rate as indicated on the D.C. meter is 6 to 8 
amp.; current draw from the line is 3.7 to 4 
amp. Output can be varied by altering 
either the spacing of the plates or the input 
voltage. A transformer that can deliver 20 
volts from either side to the center tap and 
I 0 to 12 amp. without overheating is re
quired. The wire marked with the "plus._ 
sign goes to the corresponding battery ter
minal or to the anode (plating metal ) in 
an electroplating bath. 

F01 half-wave operation, either a series 
resistance (Fig. 2) or a transformer (Fig. 3) 
will serve to reduce the line voltage. In the 
first case, to get an equivalent charging rate 
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of 8 amp. would impose a line draw of 15 
to 20 amp. because of heat losses in the re
sistance. 

With a heating-unit resistance, shown in 
the photo at the top of page 182, a charging 
rate of 1.5 to 2 amp. is obtained at a line
current cost of 4 amp. Substituting a lower 
resistance will increase the output but it will 
also cause a sharp rise in the input. 

A more flexible half-wave rectifier is made 
with a transformer capable of delivering 18 
volts at 11 to 12 amp. Using the connections 
shown in Fig. 3, it is possible to obtain the 
relatively efficient charging rate of 5 to 6 
amp. with only 2.6 to 3 amp. being drawn 
by the line. 

To build the electrolytic unit, cut one 
lead and two aluminum plates as shown in 
Fig. 4, notching the two adjacent ends of one 
pair so that the plates can be brought close 

. 
·' 

together without making electrical contact. 
A strip of bakelite or other insulating plastic 
is attached to each side of the lead plate as 
additional insurance against t<;mching. 

Assembly of the pieces presents no diffi
culties. The lead plate is attached to the 
panel with two 8-32 brass machine screws, 
and a knurled thumb nut is placed over one 
of the hold-down nuts to act as a terminal 
post for the negative lead. Use an extra 
thumb nut on the screw holding each of the 
aluminum plates. 

Sodium phosphate, obtainable at any drug 
store, makes a suitable electrolyte. Ammo
nium phosphate and household borax are two 
of the other readily available chemicals that 
can be used. First prepare a saturated water 
solution-that is, add the phosphate or other 
chemical until no more can be absorbed by 
the water and it begins to settle out to the 
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When efficiency is not a factor, the 
use of the series resistance shown at 
the left is satisfactory. Wiring con
nections are given in Fig. 2, below. 

bottom. Stir the solution thor
oughly and wait for it to clear; 
then pour it off into the crock. 

With the plates submerged in 
the liquid, connect a wire to the 
binding post atop each plate. 
Join the outer pair at one terminal 
of a porcelain socket as seen in 
the upper righthand photo on 
page 1S3. One side of the power 
line goes to the other socket ter
minal, while the other side of the 
line and the wire from the lead, or 
center, plate constitute the output 
or charging lines. 

Add a teaspoonful of table salt 
to a glass of water and place the 
bared ends of the output wires in 
this solution. When the power is 
turned on, tiny bubbles will be 
seen to form around the wire com
ing from the lead or negative 
plate. Touch· the wires together 
and bubbles will begin to form 
around the aluminum plates. Ijold 
the connection for about 20 min
utes to permit a film of aluminum 
hydroxide to form on the positive 
plates. This film, acting as a recti
fying agent, offers extremely high 
resistance to the flow of current in 
one direction and a low resistance 
in the other. 

To measure output voltage, set 
up a complete circuit so that cur
rent will flow; this can be done 
by connecting a resistance across 
the rectifier and measuring the 
voltage across this load. An am
meter in series will tell the cur
rent in the circuit . 

Servicing boils down chiefly to 
the problem of offsetting the ef
fects of chemical action. Connec
tions are liable to corrode, espe
cially where screw heads make 
contact with the plates; the alu
minum plates may also wear out 

At left, attaching the lead plate with 
brass machine screws. Note the handles 
on which the panel rests; simple knobs 
can be used in place of the handles. 
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Mix the chemical and water in a satu
rated solution, stir it well, allow the liquid 
to clear, and pour it off into the crock. 

When both leads are submerged in a salt solution, bubbles 
will form around the negative wire. Short-circuit the wires 
to permit a hydroxide film to form on the aluminum plates. 

and have to be replaced. Clean the plates 
from time to time and repeat the forming 
process to allow the hydroxide film to form 
again. When the solution shows signs of 
persistent overheating, and the charging 
rate cannot be brought up to scratch~ it is 
time to throw out the old liquid and prepare 
a new batch. 

In continuous operation the solution will 
gradually rise in temperature. If it becomes 
too hot, or if a heavy current is being drawn, 
place the crock in a larger vessel and allow 
a stream of water to nm in the space he
tween. 

For experiment.1l usc, where low-voltage~ 
short-duration D.C. is needed, a simple elec
trolytic rectifier is illustrated in Fig. 5 and 
the photo below. T\vo plates provide half-

wave rectification; the container is an empty 
fruit jar of about 1-qt. capacity. One lead 
and one <lluminum plate, spaced about ~f' 
apart and supported by 8-32 screws and 
nuts, constitute the vital parts. The same 
electrolyte may be used in this outfit as in 
the larger one. 

Since the output of the smaller unit is low 
at best, it should be used only with a trans
former. A heay,·-dutv tov train transformer 

• • • 

able to deliver about 30 volts in the second-
arv should sen·e niccl\'. \Vith the latter in-. . 
put, an output of about 1 amp. at 6 to 6.5 
Yolts can be obtained. The output can be 
raist'd somewhat by ttsiug a higher input 
Yolta.ge, hut if more service is required of 
the rectifier, it would probably be better to 
build the larger one described above. 

1-+---IIS VOL1S A. C.--..-1 

PRIMA.R'I' 

SECONDARY 
.,._30 VOllS, 3 AMP .. --t 

VARIABLE~ 
RESISTANCE '\ 

'---, + 
1 
I 
I 
I 
I 
I 

rL~ 
1 D.C . ABOUT 
I 6 .5 VOLTS, 
I I AMP, 
I 

1 ,_-;..I ~ LEAD l---------1 PLATE: 
ALUMINUM PlATE 

8 ·32 THUMB 
NUT AHO 
SC.REW 

I---PLATE 

MA.\<E l AlUMINUM 
AND I LEAD PLATE 
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BROKEN-DOWN tripods that look as if 
their picture-taking days are over can 

often be rebuilt to serve for many more 
years. And with good new equipment still 
scarce, even extensive rehabilitation may be 
worth the effort. The illustrations below 
show the most commonly needed repairs. 

Start by examining the top carefully for 
cracks, holes, ;mel loose screws. ~Iinor cracks 
in metal tops can be stopped by drilling a 
small hole just ahead of the split. :\tore 
serious damage requires soldering, or brass 
reinforcing plates held with machine screws. 
In wood tops, use plastic fill er to plug cracks 

Splits in metal tripod legs are fixed by soldering 
the break over a porcelain tube and filing flush . 

To restore brightness to tarnished brass hardware , 
dip in nitric acid and neutralize in washing soda. 
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and pack loose screw holes. Sometimes the 
whole top may have to be separated into its 
component plies and reglued. 

The screw fitting the camera socket, sub
ject to much hard wear, frequently must be 
replaced. A standard W' -20 bolt can be 
used. or a special screw having these threads 
made up in the lathe with either a knurled 
head or a transverse pin as a finger grip. 
To keep the screw from coming out of the 
plate, form a neck on the screw as shown in 
the drawing, thread the plate, and burr the 
threads in the plate after the screw is on. 
Or make up a plate of metal disks with cen-

Open plies in wood tops are separated, sanded 
clean, and reassembled after coating each with glue. 

Broken legs should be carefully glued together and 
re inforced with dowel!\ or recessed brass strips. 

• .. ~~ . :;; . "~"f.f. ·.·" . . . .. ., ... lt,, <I· . ,. ···"'. . . . 
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u·al holes just large enough for tl10 :;crew 
shoulder, but too small for the threads. 
Both disks, slit from edge to hole, are 
bent to slip around the screw and then 
flattened and fastened to the tripod top. 

Other p arts that often wear badly are 
knw·led knobs. Sore fingers can be avoid
ed by turning down the screw head and 
soldering on a wing nut. In many tubular 
metal h ipods, push-button catches adjust 
for h eight. They can be removed for 
repairs, if necessary, by disassembling the 
legs, removing the pin in the spring, and 
pulling out the spring and button. The 
legs of metal tripods may also have dents 
that cause them to stick. H ammer out 
the dents, using a metal rod as an anvil. 

Secondhand .'vood tripods generally 
need refinishing. Remove the old B.nish, 
sand rough spots and sharp edges, and 
apply varnish or linoleum lacquer, or rub 
with boiled linseed oil. Leave sliding 
surfaces unfinished, lubricating them with 
wax Or soap.-ERWIN VV ALTERS. 

r ----------~--------------------

I 

With split top, broken leg, and worn fittings, this 
tripod went for a quarter at an auction. But only " 

C'ttOS 
PIN 

PiliNG 

TU&ULAA. U:G TIUPOD 
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• 

a few hours' work read ied it for hard service again. 

Screws on the height-adjusting clamps were rebuilt 
better-than-new by shouldering down the heads on 
a lathe, and then soldering on wing nuts. • 

The sketches below illustrate seve ral methods for 
making commonly needed repairs to height-adjust
ment fixtures and tops on wood and metal tripods. 
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REFLEX FOCUSING of miniature cameras, 
instead of eye-level operation, is possible 
with a new view finder equipped with a 
50-mm. lens and an automatic focusing arm 
that moves with the camera lens. The 
ground glass is masked to show a picture 
area the size of 
standard color film, 
and the mask moves 
with the lenses to 

. correct for parallax. 
DeMornay-Budd, of 
New York, makes 
two models-to fit 
Leica and Contax 
cameras- and plans 
them also for other 
miniatures. 

WOODEN ALBUM COVERS can be built 
up of tongue-and-grooved strips glued at 
right angles to prevent warp. Make the 
front cover 1" shorter than the back to al
low for a 1" hinged binder. Surface all parts 
to 5/ 16" thickness. Decorate the front with 
a. title; the letters are glued on as overlays 
of thin wood and may be painted to con
trast. Lace through the holes and filler 
sheets.-E.M.L. 

-·-'--'-'\ -v.l--sOuA'ReV ---'--- ---'--1 

.4"10 lOWER EOO' CEHTER ()foj COVER lliNOTI< 
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METAL 11BELLOWS11 in the form of a tele
scoping lens mount are provided on two 
new Printex press cameras-a 4" by 5" size 
and a 234" by 334" "mini-press." Both models 
are supplied with a recessed metal lens 
board taking a wide-angle 3W' lens or re
versing to take 6" or 6W' lenses. An op
tional Hat board is for 5" to 5~" lenses • 

. .. ,__ _ __,_.......,... ____________ ..,.. 

I 

COLOR CORRECTION in light is simplified 
by use of a meter scaled for Harrison & 
Harrison's set of 22 filters. Source light re
flected from a white card is viewed through 
the meter, which is rotated to show red in 
an indicator window and further rotated un
til the color turns almost completely blue. 
The designated filter for the film being used 
is then taken from the scale . . Two flanking 
indicator windows provide checks. One 
should show a definite blue and the other 
a tinge of red. 

• 

• 
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TWIN PHOTOFLOOD BANKS haYing a Yariety of 
light combinations can be built of ordinary equip
ment. Identical housings with hard composition
board backs are locked by pull-pin hinges to form 
a portable case. A reflector lining of metal-coY
ered asbestos stove pads prevents scorching. Use 
No. 1 photoflood. bulbs only and switches and wire 
that will carry 10 amp. 

\ Vith the line switch (No. 3) closed, the combi
nations are: No. 1 closed, No. 2 at B, all lamps 
bright; No. 1 open, No. 2 at A, al~ lamps dim; No. 
1 open, No. 2 at B, x lamps bright, y out; and No. 
1 closed, No.2 at A, y bright, x out.-R. A. BREWER. 
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SPEEDIER PRINT DRYING results if the 
ferrotype plate 011 which prints have 
been rolled is placed on Cf heating pad. 
Take care not to bend the plate and loos
en the print~ when moving it. Turn the 
pad on high, and when it gets warm, 
turn to medium.- \V. E. DANNEMAN • 

. ,(. . 
• > 

: .. ... ' 
. . • • • . 

• • • 1 .. ·.• 
'· ·" ... 
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• 

. ~;. · ~•:e GLYCERIN BATHS are fre-• 
' quently used for final print 

rinsing to preYent curling 

' : .... .. 
; 
~ .~:· ,-~~; . . 
' 

·-

·· and brittleness from exces
sive drying. The same solu
tion can be employed over 
and over again if checked 
\ovith ~ hydrometer and kept 
at proper strength. 

r se a lwdrometel de-
I • 

• 
signed for liquids heavie1 
than water and having a low 

·· scale. For a 5-percent solu
'· tion, add glycerin to the 

bath until the hydrometer 
registers 1.01; for a 10-per
cent solution, 1.02. H ydrom
eters mav be obtained at a , 

laboratory-supply house. 

r 

CAMERA VIBRATION can be 
minimized in a shop, factory, 
or the like if each tripod foot 
is cushioned with half of a 
sponge-rubber ball. Several 
thicknesses of rubber from a 
kneeling pad may be used just 
as well.-KEXNETH ~lt:RRAY. 

DEC. 187 
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Still Camera Smaller Thari Cigarette Pack Uses 16-mm. Film -
TRULY vest-pocket in size, a camera smaller than 

a package of cigarettes takes 24 pictures on a cart
ridge of 16-mm. film. The Micro 16 has a uni
versal-focus lens with three diaphragm stops that 
focuses objects sharply as close as 3'. 

A small trigger on top of the camera operates 
the shutter, while a plunger on the side advances 
the film, at the same time moving the internal 
frame counter. The special film cartridges are en
larged to 2W' by 3W' prints without additional 
charge by the manufacturer, William R. Whit
taker Co., Hollywood, Calif. 

Cabinet Conceals Darkroom Workbench 
THE problem of finding darkroom space in small homes · 

and apartments is answered neatly by the "Photo-Bar," a 
walnut cabinet that conceals hypo and developer instead 
-of Scotch. The top opens to provide a well for three trays, 
a firm base for the enlarger, and an eye-level cupboard for 
the timer and safelight. 

Inside the wide doors are shelves that can be set at 
various heights to make economical storage space for bot-
tles of all sizes. A towel rack is mounted on the back of 
one door, and a paper safe is built in beneath the enlarging 
easel. Other equipment includes a drain, a box tor grad
uates and thermometer, and a lock. The Hi-Standard 
Manufacturing Corp., Baldwin, L. 1., N. Y., makes it. 
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H EAT for this print drier is furnished by 
two 660-watt coil-type heater elements 

connected in series. These elements are 
generally available as replacements for use 
in heaters or hot plates. Stretch each coiled 

V-z"~ARO PINE 

INSULATOR 

I" l-IARD PINE 

RESISTANCE 
WIR 

V4" PLYWOOD 
BOTTOM 

Since dampness will occur on ond near the drier, 
shellac all of the wood parts before assembling. 

Bevel the end pieces of the box to suit the curve 
of +he +in. The roll er is mounted as shown below. 

wire to 50'', and connect them together. 
Every 1 0" form a loop that will accommodate 
the machine screw on the end of a stand-off 
insulator. Eleven of these, which are obtain
able at radio supply stores, are aligned 2" 
above the base to hold the wire. If a line 
switch is used , be sure it will handle 5 amp. 
at 115 volts (the actual current draw ,,.ill 
be around 3 amp.) . 

Line the box with sheet asbestos and 
attach the ferrotype tin with flathead wood 
screws driYen down flush with the metal. A 
window-shade roller, its paw] removed to 
give constant spring tension, holds the 
canvas cover. To use, place glossy prints . 
face down on the warm, wet tin; squeegee 
them, and leave under the cover fm about 
5 min. after pulling it forward and hooking 
under the projecting ends. Matte prints may 
be dried face up.-GEORGE 0. SMITH. 

J 

A !.lat hooh under the projecting side pieces to 
keep the c.anvas t ight while the drier is in use. 

Insulators for the wire are spaced evenly on each 
side. The c.ord goes through a hole at one corner. 
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increasing public demand are 
still working at the job qf rear
ing that once-awkward child, 
the record changer, into a re
spectable member of our gadget 
family: Altogether, they haven't 
done too badly. 
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Back in the remote twenties 
· when electric phonographs be-

gan to replace player pianos as 
a favorite source of canned 
music, the joy of having a tUrn
table you didn't have to crank 
was enough to make even the 
laziest of us forget that switch
ing records after each playing 
was an awful lot of work. Then 
the early record changers made 
their appearance. With pl~nty 
of reason they came to be known 
as "platter busters." Action was 
the one thing they had plenty of, 
but records rarely had better 
than a 50-50 chance of survival 
when they went through the 
clanking mill. 

.. .. 

:.v. -~<i.\ .. -;be -u~e~ -with ·--~·ny·. 
.· ...... .. . _,, 

Breakage has continued to be 
a problem in the mechanical 
handling of relatively fragile 
records, but in general it is. no 
longer a serious consideration. 
Automatic changers now in pro
duction have proven themselves 
quite gentle. Curiously enough, 
the low-priced units are almost 
foolproof, while the more ex
pensive jobs still give a small 
amount of trouble because they 

. ·. . . . 

:the: . ·labe>r '• out of : .. . . . . . .. . . :· . . . . . . . . . . . . : . .... . . . -:. . . . 

By HARRY R. HYDER 

ACCORDING to current estimates, 300,
.f"l. 000,000 phonograph records will have 
been made in 1946 by the time New Year's 
Eve rolls around. Forget about the hundreds 
of millions of records left over from past 
years, and you still have a lot of work for 
the music-hungry public that has to feed 
this endless stream of disks into America's 
8,000,000 phonographs. If each of these 
records were played only once-and we 
know that the average is many times that
ypu'd still have too many operations for 
a traditionally mechanical and labor-saving 
nation to take in its stride. 

-~ 9f course the problem isn't new, and 
necessity has long since mothered her 
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have more moving parts to get 
out of adjustment. 

Record changers are most commonly 
found in radio-phonograph combinations, 
but they can also be purchased separately 
and connected to any radio set. All of the 
inexpensive and some of the higher priced 
models operate on one or .both of the two 
principles illustrated in Figs. 1. and 2, and 
in the accompanying photos. The first of 
these employs rotating fingers or plates to 
suspend the stacked records over the tum
table. When the changing mechanism is 
set in motion, the plates swivel around, 
releasing the lowest record in the stack and 
permitting that one to dr-op while the 
others stay suspended. 

Equally popular is the eccentric-spindle 
type. The records waiting to be played are 



0 R!.CORD 

ROTATING FING!:RS. 
OR PLAT!.~ 

ECCI:NTRIC 
SPINDLE: 

PIVOT 0 

balanced on an inclined, off-center portion 
of the spindle. A rocker arm at the side of 
the turntable supports most of ·the weight 
of the disks, · and '""hen the change cycle is 
in full swing acts to push the bottom record 
from the curved to the straight portion of 
the spindle, from 'vhere it can fall to the 
playing surface. Other things (such as pre
cision of machining) being equal, the second 
type of changer is less disposed to chip or 

.. 
' 

. 
)' . . . 
' . - . . . · ... ': ) .. 

' · ""~~ ·· ~ ;•I ... ~ , . . . ' 

... . .. 
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The two principles on which most changers operate 
ore illustrated in the diagrams and photos at left 
and above. In one form or another they turn up 
in practically all automatic disk handlers. 

damage the fragile records than the first. 
With various modifications and combina

tions, these principles keep reappearing in 
practically all except the highest-priced 
record changers. Below at right is a unit 
that employs the eccentric spindle and 
rocker arm plus two supporting fingers; 
alongside it is a model that is more conven
tional in appearance but boasts the addi
tional feature of playing an intermixed 
stack of 10" or 12" records. One of the most 
e]aborate and distinctive outfits is illustrated 
on the following page. 

In all types, the change mechanism is 
triggered by the relatively broad swing of 
the pickup arm when it engages the run-out 
spiral at the center of the record. The pickup 

The Webster 70, left, uses the eccentric-spindle 
principle, but ploys o mixed stock of 10" and 12" 
records. Below, rotating fingers and on inclined 
spindle ore combined in the Farnsworth P-50. 

. : ...... 
. ·' 
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Unique in its field, and more costly than the other changers described, the Capehart, above, will play 
the first side of successive records to the end of the stack, then turn them all over automatically. In 
addition, it will turn over individual records, playing first one side, then the next, then change disks. 

arm is withdrawn to the side while the new 
disk drops to the turntable; then the pickup 
swings back to the first groove and the play
ing cycle starts afresh. 

If you're in the market for a player, bear 
in mind that pickups are a commodity that 
must never be bought by the pound. Needle 
pressure on the better changers is generally 
I oz. or less. and the lightweight pickups 
are highly desirable from the standpoint of 
tonal quality as well as for minimum needle 
scratch and record wear. A permanent or 
semipermanent needle is, of course, neces
sary \vith all changers; there would be little 
point in saving you the trouble of changing 
records if you had to change needles after 
each playing. Semipermanent needles are 
good for a dozen or more plays, while . the 
permanent ntriety may be used thousands 
of times. Once rt needle is used, it should 
never be touched until it is to be removed, 
since the needle quickly wears down to the 
shape of the grooves, and even the most 
minute displacement will cause its sharp 
edges to cut and scour the sound track. 

A cabinet of some sort should be pro
vided for the changer. It is usually most 
convenient when used in combination with 
its radio amplifier, but if the radio is too 
small, or the box cannot be adequately 
soundproofed, a separate cabinet can be 
made or purchased for the purpose. A tem
plate for cutting the mounting panel is pro
vided by the manufacturer of the changer 
in most cases. If the unit is intended to be 
mounted on spring supports, adjusting these 
so that the changer is free to move slightly 
will tend to discourage operating noises and 
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electromechanicalfeedback known as "how Is." 
One annoying characteristic of crystal 

pickups is "needle chatter." a mechanical 
noise produced by the needle itself, particu
larly at high frequencies. \Vhen volume is 
low, the chatter may mask the sound coming 
from the loudspeaker, causing the set to 
sound tinny. Soundproofing the cabinet by 
lining it completely with a soft. absorbent 
material such as acoustic felt should remedy 
the situation. Another way is to place the 
changer in an adjoining room, away from 
the speaker. 

This type of noise should not be confused 
with needle scratch, which is characteristic 
of records worn by repeated playings and 
cannot be eliminated except by means of a 
high-frequency cutoff filter. Unfortunately, 
the filter also results in a loss of tonal bril
liance. 

Connecting a separate record changer to 
a radio is usually a simple operation. \Vhere 
phono jacks are built into the set's chassis, 
the problem is solved; where no connection 
i:i provided for, the center lead of the pickup 
cable can be soldered to the "hot" side of 
the volume control and the shield grounded 
to the chassis (Fig. 3). To differentiate the 
volume-control terminals, remove the set 
from its cabinet and, while it is playing at 
full volume, touch each of the stator termi
nals of the control with a screwdriver. 
Touching the hot terminal will cause a hum 
in the speaker. 

A single-pole double-throw toggle switch· 
installed on some accessible portion of the 
chassis allows the amplifier to be turned 
from radio to phonograph operation. Where 

• 
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Adjusting the pickup so that the needle will en
gage the first groove of the record. The position 
of the screw varies on different models. 

the pickup cable is not long enough to reach 
the radio, an extra length of shielded wire 

· may be spliced on and the braid of the two 
pieces securely bonded together. 

Sets of the A.C.-D.C. type should never 
be grounded externally, since one side of 
the A.C. line is already grounded to tpe 
chassis, and a short circuit wo~ld result 
from plugging the set in \'\'ith incorrect 
polarity. Lead wires for the motor should be 
spaced as far as poS!ible from the braided 
cable to minimize hum pickup. 

Since the output of crystal pickups is not 
uniform at all frequ~ncies, and since differ
ent processes are employed for cutting rec-

ords, some type of compensating circuit is 
usually considered desirable on phonograph 
amplifiers. Two such equalizers are shown 
in Figs. 4 and 5. Placed between the pickup 
and the amplifier, the filter shown in Fig. 4 
will give a moderate amount of bass boosting 
and high-frequency attenuation; it is recom
mended for table model sets having 5" or 
.6" speakers. Treble boosting is accomplished 
by the circuit in Fig. 5, and is best for a 
console with an 8", 10" or 12" speaker and 
a fairly good audio system. Larger and more 
elaborate consoles usually have built-in tone 
controls which permit additional equal
ization. 

Properly handled, modern record changers 
give surprisingly little trouble. Jamming is 
often caused by warped or off-size records, 
and failure of the change mechanism to 
operate is probably due to use of old-style 
records on which the run-out groove has not 
been carried far enough over the disk. Some
times the pickup fails to drop neatly into 
starting position, but this can be corrected 
on most changers. The photo at the upper 
left shows one type being set for proper 
operation by means of an adjusting screw 
located near the pickup pivot. On other 
models· the screw is found behind or under
neath the pickup arm. 

All in all, most of the current crop 
of record changers will deliver years of 
trouble-free, pleasurable service. If you 
like recorded music, you can hardly find a 
better investmept. 

. . . . . . .. ' 
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DISTANCE is no obstacle to 
communication on this remote 
Colorado ranch. Eight ranch 
houses in the eastern part of the 
State have been connected by 
two-way radio with the Chey
enne Wells, Colo., exchange of 
the Mountain States Telephone 
Co., from where they can be 
linked with any phone in the 
country. Still in the experiment
al stage, this development is 
expected to bring service to 
places where regular wire lines 
are impractical because of dis
tance. This antenna I S 21 miles 
from the central office. 
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RECEPTION ON ALL CHANNELS in the 
F.M. and television bands is promised for 
this antenna, manufactured by the Andrew 
Co., of Chicago. Called the "Di-Fan," the 
unit consists of a fanlike array of five ele
ments extended in two directions; its im
pedance is matched to that of the lead-in 
line~. It is sold with brackets for mounting 
it to chimney or roof. 

SILICON CRYSTAL CONVERTERS, devel
oped for radar receiver~: are now available 
through civilian distribution channels. As 
space-saving first detectors in superhetero
dyne circuits, the permanent. preset crystals 
are capable of handling frequencies up to 
10,000 me. The model at the right is of
fered by the Sylvania Electric Products Co. 
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A PHONOGRAPH PICKUP employing the 
principle of torsional magnetostriction has 
been announced · by the ?vfagnetostriction 
Devices Co., of Boston. 
The effect of magnetism 
on the size or shape of 
an object is said to have 
made possib1e a light
pressure, low-cost pickup 
with uniform response 
and relative freedom 
from harmonic distortion 
as well as from "needle 
chatter" and hum pickup. 
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Pillow Phone Mutes Late Music 
IF YOU like to let that last musical night

cap rock you off to sleep like one of mother's 
lullabies, try this way of doing your mid
night listening. It's as comfortable for you 
as it is for the other members of the family 
who have already succumbed to the sand
man. A suitable pillow can be made with 
tightly packed cotton. \Vire any good
quality headphone to the output of your 
radio as shown, and stitch the phone into a 
depression formed in the pillow. vVhen used 
with large consoles, the headphone should 
come off the second detector instead of the 
last audio stage.-W. E . DANKEMAN. 
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Reinforcements Stop Record Slipping 
STACKED phonograph 

records sometimes skid 
over the records under
neath, resulting in musical 
distortion. One frequently 
effective method of pre
venting this slippage con
sists of gumming three or 
four loose-leaf reinforce
ments on each record to 
increase the friction be
t\veen the disks.-G.O.S. 

Concealed Antenna 
SHORT antennas need not 

consist of wires dangled out 
the window or bunched up 
behind the furniture. Screws 
driven into the bo~om of the 
radio cabinet diagonally 
from each corner make con
venient pegs for antenna 
wire as shown at the left.
RoRERT H. DALTON. 
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. TRANSFORMER --
Doorstop Pegs Radio 

WHEN you stand a radio on 
end for servicing, slip a 
wedge-shaped doorstop un
der some solid part to keep 
the weight of the set off tubes 
and coils and prevent the 
chassis from tipping. F lexible 
stops of the type illustrated 
below can be purchased at 
hardware, novelty or dime 
stores.-H. LEEPER. 
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50LD£R ON &PRIN6 
SINOINC. PO$TS 

DAY CElLS 

FOUR DRY CELLS connected in series 
with a spark coil of the type used in the 
Model T Fo;rd will enable you to perform 
the experiments on these pages. For con
venience, solder a spring-type binding 
post to each of the three terminals of the 
coil. As shown at left, one lead of both 
the primary and secondary goes to the 
side terminal near the vibrator end. 

High-Voltage Fun with a Spark toil 

PRODUCTION OF SPARKS is the function 
of a spark coil. It can do this because, al
though the input potential is only a few 
volts, the output of the secondary may be 
from 10,000 to 15,000 volts, this high volt
age permitting the secondary current to 
jump at least ~". The spark length, how
ever, depends on the terminals, as you can 
show. First improvise a spark gap with 
sharp points, drawing them apart (with the 
current off! ) until you get the longest pos
sible -spark. Substitute metal silence domes 
for furniture (as above), and the spark will 
jump only a fraction as far. The reason? 
In the case of the points, the charge is con
centrated right at these points. When the 
surface is large, the pressure density is less. 
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ELECTRIC LIGHTS normally require a closed, 
or complete, circuit. Yet stand a fluorescent 
tube on the lone secondary terminal of your 
coil, supporting it with insulating material; 
close the primary circuit, and the tube lights 
dimly-even though the secondary is 
"open". Balance a pie pan on the tube, and 
it lights still more strongly. Why? In the 
first case, the charge in the air about the 
secondary excites the gas in the tube. In 
the second, the pan intensifies the electrical 
flow by acting as the plate of a condenser, 
accumulating a larger charge than the ter
minal of the tube alone . 
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TOOTHPICIC 

BARE WIRI 
IN Cl:NTE'A 
OP TUBE 

SMOKE IS REDUCED in many cit.ies through 
use of Cottrell precipitators in industrial 
plants. The diagram above indicates how 
you can rig up a working model of such a 
precipitator with a mailing tube and a piece 
of tin foil. When the setup is ready, thrust 
a lighted cigarette or incense stick into the 

hole in the tube. Smoke will pour from the 
top. Connect the primary circuit of your 
spark coil, as at the right, and the smpke 
will stop. Although nothing visible happens 
within the tube, the high-voltage electrical 
field set up inside causes the smoke particles 
to clump together and fall to the bottom. 

PRACTICAL JOKERS might 
try this idea. Over the single 
secondary terminal of the 
spark coil invert a metal ash 
tray with tin foil underneath 
to make an electrical connec
tion. Place a cigarette paper 
on the tray and, with the 
current on, move a wire from 
the other se.condary terminal 
back and forth above the pa
per, not quite touching it. 
Invisible sparks will perfo
rate the paper with hundreds 
of microscopic holes. Try to 
smoke a cigarette made of it. 
You'll find it impossible. 

HERE1S A TRICK to mystify your friends. Place a 
fluorescent tube on a table covered with a cloth. At 
your command, the tube will light or go out-as often 
as you wish. Before your performance, however, set 
the stage by placing two strips of tin foil under the 
cloth and connecting them to the secondary terminals 
of your spark coil, concealed under the table. Oper
ate the coil with a concealed push-button switch. 
The tube must be placed with the terminals over the 
tin foil as shown in the drawing below. 

TINFOil. UNDER 
TA8LE«;LOTH 

___ ........... 
~ ..... 

-~ 

', -- -._ TO SECONDARY 
"'.:....------~--OF SPAA!t COli. -
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INTERS,CT
ING WALL 

CALII=ORNIA 
CORNER 

' 

DOUBLING PLATES 

......_..,PP£R 
PLATf 

BOARD 

I 
I 

, 
4 

EIGHT errors in framing walls are shown in 
tl1ese drawings-six in Fig. I and one each in 
the other two. Answers arc giYen he low. 
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GRADES OF 

. -
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-

LUMBER 
Under the American lumber standards es

tablished by the National Bureau of Stand
ard:s. yard lumber is divided into the fol
lowing grades: 

Select-Lumber of good appearanr<' and 
finishing qualities. 

Grade A-Practically clear. Suitable for 
natural finishes. 

Grade B-Of high quality, gener·ally 
clear·. Suitable also for taking natural 
finishes. 

Grade C-Adapted to high quality paint 
finishes. 

Grade D - Between higher-finishing 
grades and common grades. and par
taking somewhat of the nature of both. 
Suitable for paint finishes. 

This is the lowest grade listed for use where 
finishing is 1·equired. 

..... --
~~~----::.:._:-- -~" . ·---. 

. -----

[WOODWORKING] 

Common-LurnbPJ' not of finishing qual
ity. but suitable for g('neral utility and 
construction purposes. 
No. !-Sound and tight knotted. 1\lay 

be considered watertight. Suitable for 
use without wastt=:. 

No. 2-Less r estrictt>d in quality than 
No. 1. but of the same genera l char-ac
ter. Also suitable for use without 
waste. 

No. 3-Pre,·ailing gradP characteristics 
lower than in No. 2. Some waste. 

No. 4-Low quality . Some waste . 
No. 5-Lowest r ecognized grade, but 

must be usable. Some waste. 

Except in the dimension and timber clas
sifications. the gr·ade of yard lumber. rough 
or· surfaced two sides. i s determined from 
the better or face side. Lumber surfaced 
one side only is graded from the surfaced 
RidE'. 
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HAS KNEE-OPERATED SAFETY SWITCH 
. 

BASIC features for both safety and effi
ciency are incorporated in the design of 

this home-built bench for a circular saw. 
A switch, operated by pressure from one 
knee, will cut off the motor in an emergency 
when both hands are occupied, and the 
starting connection can be locked in the 
"off' position simply by the removal of a 
wire U. The bench also has a built-in rip
ping-fence rack, a miter-gauge holder, a 
built-in sawdust box, and generous cabinet 
space for holding accessories. 

Both the knee switch and the hand-oper
ated main switch on the side of the cabinet 
must be "on" for the saw to run. Since the 
former is pushed in for emergency stopping 
only, it must be pulled out again by hand 
before the saw can be started up. 

Ordinarily, if there are children about, 
the only precaution necessary on leaving 
the saw is to push the knee switch in and 
tum the toggle switch off, but the wire U 
connecting the knee-switch dowel to the in
side switch can be pulled out as well when 
the knee switch is in the "off" position. Be 
sure to have this inside switch in such a 
position that it can be shut off by the kn~e 
plunger even though the U has been re
moved from the setup. 

Parts can be cut on the saw itself if it is 

BACK ~·" 23~"• 28~'' .--.~CUT OUT I=OR . 

MITER·OAUOE 
OLDER 

PLYWOOD 

TROUOH' 

!14• • 14~"" ~8Y4" 17-",.,_ 
Pl. YWOOO ('2 REQ.) 

SAWOU BOX 

i-IANOLE DETAil. 

OMIT T~IS DADO ON 
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This circular-saw bench cabinet has generous storage space. 
At right, a view of the table top from the underside. The 
wiring diagram below shows switch connections. 

WIRING 
DIAGRAM 

clamped to the fence, lower 
it on the saw, and push i: 
ahead. Then shape the ends. 
Time can be saved in round --

mounted first on a temporary 
base. Some change in di
mensions may be required to 
suit the saw for which the 
bench is intended. ...,.,_ ... __ ·....,· _.,_ _ __._ __ L_t --'- ing the corners if they are 

The top for the table 
shown was salvaged from an old gas ironer 
and was already glued up in a piece of suffi
cient size. If a piece large enough cannot 
be found, a strong table top can be glued up. 

In cutting out the handles, drop each side 
on the saw or dado head to put the hand hole 
through it. Hold the block against a stop 

first cut off at 45 deg. and 
then two thinner cuts taken at about 25 deg. 
The ~awdust box is slightly larger than its 
hole and is suspended by a horizontal dowel 
at one end and a hook and eye at the other. 

Screw the miter-gauge holder to the top 
at the middle of the opening for the ripping 
fence.-R. F. KoEBBE~!A~. 

Covered Winter Feeder Protects Birds' Food from Weather 

210 POPULAR 
SCIENCE 

Foon left out for birds in winter must be 
protected from rain and snow, or it will get 
soggy and freeze. A roof over the feeder 
will solve the problem, though it may cause 
the birds to be a little timid at first. If you 
place the feeder on a post about 15' above 

. the ground, however, the birds will even
tually learn to disregard the roof, and your 
yard will become a gathering place for them 
all through the winter. 

Except for the 2" by 2" upright, which 
should be a good 18' length, all wood can be 
scrap or pieces from discarded crates. The 
outside of the feeder may be painted, but 
the birds will feel more at home if the inside 
is unpainted.-R. H. DIRCKS. 
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Sawing Off a Tight Ring Safely 
IF COLD soapy water has failed to remove 

a tight finger ring, the following method 
will be found faster and safer than filing it 
off. Insert a jeweler's saw blade under the 
narrowest part with the teeth up. Clamp 
it in the saw frame and saw upward, away 
from the finger. Soap may be used as a 
lubricant. Saw slowly to avoid heating the 
blade by friction . Once cut through, the 
ring is easily spread a trifle and slipped 
off.-C. R. ScHLEGEL. 

I 

• 

' APPLY SAW 
PRESSURE. 
UPWARD 

How to Repair a Clock When Mainspring Won't Stay Wound 
A COMMON source of trouble in alarm 

clocks is a defective click (ratchet pawl) or 
click spring When either fails, you can 
wind the mainspring but it unwinds im
mediately. To fix these parts, first take out 
the movement, spread the plates, and re
move the main wheel, to which the click 
is attached, on its ar.bor. 

Some clocks have special clicks, for which 
you may be able to buy a replacement. If 
not, use a standard one from an old clock, 
or make one of sheet brass about as thick 
as the ratchet. Because of the spacing of 
the spokes, you may have to devise your 
own way of anchoring the new parts. The 
click should be riveted to the wheel so that 
it can move freely. A shoulder rivet is 

best, but a plain one will do. The shape 
ot the spring may vary considerably, but it 
should hold the click firmly against the 
ratchet and should be anchored at two 
places.-\VILLIAM ScHOPP. 

MAIN WHEEL~~ 

CLICK SPRING--~;;...._...,._ 

CLICK -~r--~K~ 

RIVET OR SCREW 

~ CLICK 
WHEEL 
SECTION A-A 

RATCHET WHEEL 

Weed-Burning Torch Heats Furnace When Oil Burner Quits 

A FAILURE of either electrical power or 
your oil burner needn't leave the house un
inhabitable if you can buy or borrow an oil
burning torch of the kind used for burning 
weeds. Having its own fuel tank .and noz
zle, it can be adapted to heat the furnace 
without altering the regular equipment. 

Light the torch and place it in the firebox 
as· shown below; then fit a piece of sheet 

asbestos over the furnace opening, cutting 
a notch to admit the torch hose and a cer-. 
tain amount of air. The size of this notch 
must be determined by experiment while 
watching the flame. If the regular oil burn
er is a gun type, remove the access plate 
at the end of the gun housing to admit 
extra air. Keep tank pressure up to insure 
normal combustion.-\V. H. JACQUES. 

ASBESTOS SHEET 
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By KENNETH M. -SWEZEY 

PROPERLY controlled, fire is one of the 
most useful chemical reactions known to 

man, but out of hand it is an awe-compelling 
agent of destruction. Despite fire-prevention 
campaigns and highly efficient fire-fighting 
equipment, it causes 40,000 casualties and 
damages nearly half a billion dollars worth 
of property each year in the United States 
alone. On the average, a severe fire occurs 
every 50 minutes. 

Most big fires start small. They could 
be checked easily and with little resultant 
damage if they were caught in the begin
ning. Fighting any of the different types 
of small fires is nothing more than a -simple 
problem in physical chemistry, but the 
method employed for one fire is not neces
sarily the best for another. 

All ordinary fires are the result of rapid 
oxidation. For this oxidation to take place, 
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two conditions must be met: the substance 
must be heated to its kindling temperature, 
and there must be sufficient oxygen. Conse
quently, if we can reduce the temperature of 
the burning substance below its kindling 
point or cut off the supply of oxygen, the 
fire will stop. The two chief methods of fire 
extinguishing, therefore, are cooling and 
smothering. Whether one, the other, or both 
methods should be used depends upon the 
type of fire. 

Soaking the burning material with water 
is the oldest method of reducing the kindling 
temperature. \Vith all our modem foams, 
sprays, and chemical apparatus, water still 
is the most effectfve, cheapest, and most 
abundant medium for extinguishing large 
fires involving wood, paper, clothing, and 

other ordinary inflammable 
materials. Even the com
mon soda-acid fire extin
guisher owes its effective
ness to water. 

You can demonstrate 
this usefulness of water by 
rigging ·up an extinguish
ing apparatus consisting of 
a 2' length of rubber tub
ing with the stem of a 
funnel inserted in one end 
and the glass part of a 
medicine dropper in the 
other. Place a pinchcock 
at the nozzle end of the 
tubing to retain the water 
until needed and fill the 
funnel and hose with 
water. Pressure is obtained 
by elevating the funnel. 

Start a small demonstra
tion fire by igniting a wad 
of paper in a cake tin, 
which has been placed on 
an inverted tin to insulate 

Water is the oldest method of 
extinguishing a fire, and still 
one of the best. You can prove 
its efficiency with the simple 
apparatus shown in this photo. 

l 
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Different Fires Require 
Different Extinguishers 

ANY good extinguisher may be 
used on burning wood, paper, 
clothing , rubbish, and ordinary 
inflammable materials, but water 
or soda and acid are the most 
economical. 

For oil, grease, gasoline, or 
paint fires, use foam, carbon di-' 
oxide, methyl bromide, carbon 
tetrachloride, or dry chemicals; 
never water. 

Use carbon dioxide, methyl 
bromide, carbon tetrachloride, or 
dry chemicals for live electrical 
wiring that is afire. Never use any 
water, foam, or soda and acid. 

If blown as dust, b icarbonate of soda will put out a fire. 

the table from the heat. \Vhen the fire has 
begun to blaze strongly, play water OYer 
the burning material. By maneuvering the 
stream, you will see how little water is 
needed to put out the fire. 

Another experiment will indicate why 
water possesses this great cooling and 
quenching action. Stand a small beaker of 
water alongside a similar beaker of carbon 
tetrachloride on an electric hotplate ~nd 
watch what happens as the liquid warms up. 
(Perform this experiment in a well-venti
lated room.) In a short time the carbon 
tetrachloride will begin to boil, followed 
later by the water. This difference 
is to be expected, since carbon tet
rachloride boils at 76.7 deg. C. and 
water at 100, but a great difference 
develops in the rate of boiling away. 
Under ideal conditions, the carbon 
tetrachloride will boil <nvav about 

• 

10 times as fast as the water. 
\ Vhat does this difference mean 

in terms of fighting fires? It means 
that, as far as the cooling effect is 
concerned, water will extract about 
10 times as much heat from a fire, 

Carbon tetrachloride boils away faster 
than water, as shown here, but the water 
absorbs I Otimes more hea t. Consequently, 
water does a better job of putting out a 
fire, for it cools the flames much more. 

pound for pound, as will this other popular 
fire-extinguishing medium. 

A fire sometimes can be extinguished by 
the cooling effect of water without direct 
contact between the water and the burning 
material. To demonstrate this, melt some 
paraffin wax in a small can over a Bunsen 
flame and continue heating the wax until 
the vapors bum continuously after being 
ignited with a match. Then grasp the can 
with tongs and carefully lower it nearly to 
its top in a pan of cold water. (Be careful 
riot to spill water on the burning wax, or it 
will spatter violently.) Soon the flame will 

. . 

• 
WATER 

l 

·. 

. . : 
; 1 . . 

CARBOtt 
TETR~CiollORID£ 
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How a fire may be extinguished simply by cooling the burning 
substance is illustrated above. Heat a can of paraffin wax 
until a match will ignite the vapor. Then thrust the can in 
cold water. When the wax has cooled, the flame will go out. 

become smaller, then it will Hut
ter, and finally it will go out-the 
water having lowered the temper
atu{e of the wax below its fire 
point. 

Most dry~powder extinguishers 
depend upon the combined cool
ing and smothering effect of bi
carbonate of soda, sprayed on the 
flame as a dust. You can show this 
by placing a little in the end of a 
paper tube and blowing it sud
denly on a small fire similar to the 
one you made for the first water 
experiment. If the dust is blown 
properly, the fire will go out with 
little or no delay. The explana
tion of this involves an interesting 
chemical reaction. Immediately on 
being heated, bicarbonate of soda 
decomposes into sodium carbon-

Oil and gasoline fires must be smothered by cutting off the oxygen supply. At the left above is a fire 
made by lighting a little gasoline floating on water. This fire is easily extinguished by covering the can 
with cardboard, center. Never use water, for it only spreads the flames, as demonstrated at right. 

If allowed to vaporize, carbon 
tetrachloride will extinguish 
oil fires. As a demonstration, 
saturate a bit of cotton with 
this chemical and hold it over 
the fire, as at the riqht. The 
vapors will smother the flame. 

Carbon dioxide also is widely 
used for oil fires. Prepare a 
little of this nonburning gas 
by adding vinegar to ordi
nary baking soda in a pitcher. 
Then quickly pour the gas 
over your fire, as shown at 
far right, and it will go out. 
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Foam extinguishers smother a fire because of the presence of carbon dioxide. You can make such a foam 
by preparing a solution of alum, another of bicarbonate of soda and gelatin, and then mixing the two. 

ate and carbon dioxide. The reaction ex
tracts a large amount of heat from the fh·e 
and, in addition, the carbon dioxide acts as 
a smothering agent. Dry extinguishers are 
especially good for small oil fires. 

As we nave shown, water is an excellent 
extinguisher for ordinary combustibles, but 
it does more harm than good when thrown 
upon such burning liquids as oil and gaso
line. Since water is heavier, it sinks beneath 
these liquids, often causing them to overflow 
and spread the flames. 

You can prove this fact in a series of sim
ple experiments. For all 
the tests, stand a small tin 

carbon tetrachloride will go through the 
layer of burning oil and do no good. But if 
the stream is directed against the farther in
side surface of the can above the burning oil, 
the carbon tetrachloride will scatter into 
droplets which the heat will vaporize. The 
noncombustible vapor will smother the fire. 

Carbon dioxide and methyl bromide are 
our most efficient means of smothering an 
oil fire. Both are supplied in containers in 
liquid form. \Vhen projected on a fire as a 
liquid spray, each immediately turns into a 
heavy nonburning gas. Of the two, methyl 

bromide is more expensive, 
but, .weight for weight, it 

can in the center of a cake 
tin resting on another that 
has been inverted. Fill the 
can nearly to the top with 
water, and then pour a 
little lighter fluid or gaso
line on the water. (Use 
only very small quantities 
of inflammable fluids, and 
perform the experiments in 
the open if possible.) 

HOW TO FIREPROOF 
SANTA'S SUIT 

is more effective than car
bon dioxide. 

Carbon dioxide trapped 
in foam also is used as an 
extinguisher. You can make 
a demonstration foam by 
dissolving half a teaspoon
ful of alum in an ounce of 
water in one tall glass, and 
a half teaspoonful of bi
carbonate of soda plus a 

IF SANTA is coming to your 
home this year, it woulcf be well 
to make his suit and whiskers 
fire resistant. Prepare a mixture 
of 2 oz. carbonate of soda, 2 oz. 
ammonia carbonate, 2 oz. boric 
acid, and 5 gal. water. Boil, 
strain, and spray on the material. 

When you ignite the 
fluid or gasoline, the fire will look rather 
formidable, but it can be extinguished with 
ease by covering the can with a lid, book, or 
even a sheet of cardboard. Pour water on 
the fire and the burning liquid will spill 
over into the pan. If improperly used, even 
carbon tetrachloride, the chief chemical used 
in the small pump-type hand extinguisher, 
will be ineffective and spread such a fire. 
Squirted into the flame in a solid stream, the 

little powdered gelatin in 
the same amount of water in another glass. 
When mixed together, the two clear solu
tions form a thick foam many times the 
original volume of the llquids. Chemically, 
the bicarbonate of soda reacts with the alum 
to release carbon dioxide bubbles. These are 
stabilized by the gelatin. 

Carbon tetrachloride, carbon dioxide, 
methyl bromide, and dry chemicals are all 
effective for electrical fires. 
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Dome Repairs with RUBBER TAPE 

COMFORTABLE grips for tools, small 
protective "bumpers," replacement tires 

• 
for vacuum cleaners-these and numerous 
other handy-around-the-house articles can 
be made from electrician's live-rubber insu
lating tape (not friction tape), sold in most 
dime stores. 

Since it sticks to almost any dry surface 
and adheres to itself permanently, smooth 
and resilient tool grips can be made by 
closely spiralling tape around the handles 
and pinching the edges together. Covering 
furniture legs and backs with inconspicuous 
bits of rubber tape will prevent scratches on 
floors and walls. For small no-mar bumpers, 
simply stretch tape over carpet tacks, gather 
the excess, and press it on the back of the 
head, trimming away the remainder. 

Finger-saving grips for scissors and shears can be 
made from rubber tape by placing strips around 
the handles lengthwise and pressing the edges. 

\Vorn rubber tires on vacuum cleaners 
and sweepers can actually be retreaded by 
covering them with strips of tightly-stretched 
rubber tape.-KENNETH MURRAY. 
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A bit of rubber tape 
stretched over the end of 
a drawing pencil provides 
an efficient eraser . 

• • '·"""''-"'·-~ 
For one-handed screwdriv
ing, fasten the screw to 
the screwdriver w1th a 
short length of tape. 

Rubber tape wound in a 
spiral around a no il file 
will provide a comfortable 
handle. Pinch the edges 
of the tope and trim any 
overlap to make a neat, 
permanent job • 

• 
• To prevent strain on elec-

tric cords when they are 
pulled from sockets, wrap 
tape around the wire, 
starting close to the end. 
Roll over one end to make 
a protective flange. 

. ' 

-· 
• l 

• 
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Grain Scoop from Scrap Pipe 
QUicK, accurate distribution of feed is 

easy with this grain scoop made of junk
pile materials. The scoop section is con
structed from a short piece of galvanized 
stovepipe cut in half and nailed around a 
semicircular wood back that has been sawed 
to the same radius as the stove pipe. Taper 
the front end by cutting off the corners with 
tin snips. 

For the handle, a section of water pipe is r "":":::~~~~---.... 
used. Slot one end to fit over a brace made of - 1--....:::: 
bent strap iron riveted at both ends to the 
stovepipe. The other end of the pipe handle 
rests in a snug-fitting hole in the wood back. 
Finish the grain scoop by smoothing sharp 
comers on the stovepipe and back.-]. P. 

Make Your Own Furnace Filters 
REPLACEABLE filters for the forced-air 

heating systems installed in many homes can 
bt made easily from inexpensive materials. 
The frame, dimensioned to fit the particular 
furnace, consists of four %'' strips of scrap 
wood nailed together with a window-screen
ing bottom. 

For filler, either steel wool or corrugated 
cardboard will serve. Grade 0 or 1 steel wool 
should be soaked in oil, drained, and packed 
loosely in the frame. If cardboard is used, 
cut %" strips with a sharp knife, oil, drain, 
and stack in the frame in two crisscrossing 
layers.-WILL THOMAS. 

Blower Stops Smoke Blow-Back 
ATMOSPHERIC down drafts will no longer 

fill rooms with back-firing smoke from the 
coal range when the stovepipe is equipped 
with a forced-air blower. The electrically 
operated blower counters the down drafts 
common in mountainous regions with a 
stream of air that keeps the chimney work
ing in the right direction 

For the installation shown in the sketch, 
an inexpensive blower designed to cool 
powerful radio tubes was used. Driven by a 
1/ 200 hp. motor, its speed can be adjusted 
to outblow most drafts.-H. T MILLER. 

. . . . . . . . . 
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EVEN THE SMART RATS fall for this catch
er, a sack tied to a covered runway made by 
nailing mesh to a board. It's placed in front 
of the rats' favorite exit from the chicken . 
house. When I go inside with a flashlight, 
the rodents dive for the exit. I block it with 
a brick, go outside, and kill them in the 
sack-WILLARD D. MoRGAN. 

. ' ' 
·GALLO ... Ott.CAN 

' 

SIDE5, 
PLYWOOD 

ALVAN l'ZEO I RON 
UNDE.RN!:AIH 

A FROZEN-FOOD CONTAINER that pre
vents thawing when supplies are taken 
home from the freezer plant costs little to 
build. A 5-gal. oil can, some 2" cork, and 
plywood or fiber board are the chief ma
terials needed. 

Cut the top off the oil can and enclose the 
remaining five sides with at least 2" of cork 
or other good insulation. Build a box of ply
wood or fiber board around this assembly. 
The cover, insulated like the can, should be 
made carefully so that it fits tightly. 

With a piece of dry ice inside, the box 
could also be used to keep ice cream hard or 
bring freshly caught fish back home from a 
camping trip.-RALPH S. \YILKES. 
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BRIGHT LIGHT anytime and anywhere is 
afforded by an electric hand lantern that 
focuses a 1,500' beam or a broad spot at the 
turn of a single adjustment. vVeighing only 
5 lb., it has an auxiliary bulb for use when 
less light is needed. Two standard dry cells 
are connected by pressure contacts that re
quire no wires. U-C Lite Manufacturing 
Co., Chicago, is the maker. 

PROPERLY SPACED SEEDS are planted by 
a new lightweight farm implement made 
largely of aluminum. The "Equa-Space" 
seeder, distributed by the Midwest Co., 
~Hnneapolis, J\Hnn., can handle a wide va
riety of seeds from turnips to lima beans. 
Using a new brush assembly instead of 
metal parts to con
trol flow, it elin1i
nates waste result
ing from broken or 
Ciushed seeds. It 
weighs 28 lb. 

• 
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A high-precision camera of 
all-purpose ability 

THE KODAK MEDALIST II differs from 
other cameras .. . it js different in 
appearance, in scope, and in adapt
ability to an almost endless variety 
of photographic jobs. For you, this 
means that it is really several cameras 
in one-and all of them excellent. 

Kodak Medalist II gives you the 
convenience of 620 (2;1 x 3,X') roll 
film- black-and-white or Kodacolor; 
refinement equal to that of a true 
precision miniature; and-with var
ious accessories- back extension, 
ground-glass focusing, and the means 
for using film in packs or sheets. In 
sheet film you have a choice of 
black-and-white, Kodachrome, or 
Ektachrome Film. And you can 
readily adapt your Medalist for 
high-grade enlarging and copying. 

The lens is the highly corrected 
Kodak Ektar 100mm. f/3 .5, finest 
in the 2~ x 3;1 field; superbly 
mounted, and Lumenized (hard
coated on all glass-air surfaces) for 
maximum light transmission and 
color purity, and minimum loss 
through reflection. 

The shutter is a special model of 
the Kodak Flash Supermatic, the 
world 's most accura te between- the
lens shutter: nine speeds from 1 to 
1/400 second; eight apertures from 
f/32 to f/3.5: built-in synchronized
flash contacts with adjustment for 
Class F (such as S:\1) or Class M 
(such as No. 5) Photoflash lamps. 
The range finder is of the coupled 
split-field military type. 

For further details see your Kodak 
dealer. :. Eastman Kodak Company, 
Rochester 4, N . Y. 

I. A 2~ x 3~ precision-built, roll-film 
camera for flash, color, and regu
lar black-and-white photography 

2. A film-pack, sheet-fUm camera with 
both range ftnder and ground-glass 
focusing 

3. An efficient copying camera 

4. An enlarger (with special assem
bly) for its own negatives 

• 
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Swiss American Swiss American 

HAVE YOU FOUND IT HARD TO 

OBTAIN SWISS PATTERN FILES? 

'JUST SAY "X. F.'' and get them 
NICllO LSON X. F. means Extra Fine 

a nd i s p a rt of th e 
trade-mark which dis· 

.swr.ss NTTER.-.: f' II.ES tin guish es the Swi ss 
P attern F ile s mad e h v 

Nich oh on and sold in greate r q uantities tha;. 
any o th er :;wiss or Swiss Type brand. 
The.~e tddel~· pre/erred Su:i . .,s Pattern Files 

are now again available in nearly all k inds, 
throu gh indu.~trial hard rm r e distributors. 

Nicholson X . F. Swiss Pattern Files a re m ade 
for e,·ery one who does extra-fine filing: for 
tool and die m ak ers, delicate in:;trument-parts 
finish ers, model mak ers, hobb yists-precision 
craftsm en in gen eral. 

More exact ing m easurements-sm alle r points 
and l on l!:er tapers . . . these are features that 
distinguish X F. Swiss Pattern F ile :; from 
Ameri can P attern (see exam p les in a hove 
illustratiom) . H igh est quality- u niformity in 
each detail of manufacture- and the sweeping 
guarantee of T w P.l ve perfect filP.s · in e t·ery 
dozen . . . these a re fal' tor;; that make them the 
first (•hoiet• of most precision-file u sers. 

v~OL .,s 
'~0-t. 
~ U. S . A. 
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NICHOLSON FILE CO. 
19 Acorn St., Providence 1, R. I. 

( In ('.,,,,t[,,, l ' ••rl I/ ow·. 0111.) 

Experimental Pottery Design 
A RECEXT exhibition of design trends in 

home furnishings, held at the Muse urn of 
~Iodern Art, l\'ew York City, included these 
samples of experimental earthen pottery. 
Developed at the Chicago Institute of De
sign, pieces of the informal tea service are 
stamped from sheets of clay; 
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Cleanable Shower Head 
PRESSI~G a button on the face ot the 

Presto shower head dislodges any accumula
tion ot scale or sediment, insuring a free 
flow of water. ~lade b y the Repeal Brass 
Co., of Los Angeles, the bullet-shaped 
chrome-pbted head has no holes or face 
plates to clog or stick. 
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FROM: Your friendly Packard Cable 6erviceman TO: Car Owners who like good 1Jerformance 

~OUR 'PACKARD CABLE DEALER OPERATES A 
SERVICE STATION, GARAGE OR CAR OEALERSH I'P
KNOWS AUTOMOTIVE WIRING FI<OM A TO Z. 

411e~e ARE SOME OF AND I WI 
T HOUGHT THE CAR Tkt>UBLES HE 

SEALED SEAM LlCKS WITtf 
+tEAPLlGH TS 1'ACt<ARD CABLE ! . 

WE R E 
'POWERFUL ! 

FRAYED OR. UNOEQSl2EO 
LIGHTING WIRES CAN CUT 
CANOLE90WER IN ttALF
'R&PI.ACe want PACKA~D CABLE 
FOQ B~IGHTER HEADLIGHTS 

W+4A:ZAMATTER 
WtT~ Tt4E ~X~ BATTERY 

IN THIS CAR? 

'DoNT ALWAVS 'SLAME Tt+l: 
BATTERY- IT MAV SE 
CoRI20DED OR UNOEQ
StZEO BATTEQY GAS&.ES. 
FoQ ~uRe STARnNG
~ePt.Ace wa114 "PACKARD 
-sAT'r'ERV CABLES. 

INOlANA1'0\.\ EVERY WINNER OF T~E INDIAN-
f<.AC E APOltS ~CE EXCEPT ONE SIJI&CE . 

1Cfl8'1-1AS USED PACKAR-D SPARI( 'PlUG WI RES. 
l?ePLAce OLO tiPARK A.UG WtR.ES WIT ... 
"PACKARD FOQ. 'PEP, 1'oWEQ1 'PE~fORMANCE 

PACKARD CERTIFIED RE-WIRING SERVICE 
This sign means cable service at its best
the right Packard cable anti the right methods. 
Thousands of dealers provide beHer eledrical 
ter¥ice as a result of the Packard CertiRed 
Re-Wiring Program. 

YOU'RE , WITH .. 

PACKARD CABLE l 

PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORA nON 

WARREN, OHIO 

FOREMOST BUILDER OF AUTOMO AND AVIATION WIRING 
DEC. 211 19.46 
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lor a Merry Christmas and a 

X-ACTO KNIFE 
AND TOOL CHESTS 

Bobbycrafters' dream gift, for amateurs or ex
perts. Knives are aU-metaL {No more substitute 
pltxstics!) Blades scalpel-sharp, with 13 different 
~lwpes. Tools especially designed for those small 
bobby jobs. Here are three of X-acto's many fine 
gift chests . . • and there's a barrel o' fun in 
every one! 

'THE BIG SHOT - No. 85 X-acto Tool Chest. A 
Knife, a tool for every job: 3 knives; assorted 
blades; sander; stripper; saw; drills and hold
en; ruler. It's got everything! Complete in desk· 
drawer-sue wooden chest, Sl2.50 . 

•• 
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KNIVES BtTOOLS 
AI lilobby, haldwwe, tilt IHpa 

• 

• 

THE 3 MUSKETEERS - No. 83 De Luxe X-acto All· 
Metal Knife Chest: 3 duraluminum X-acto Knives, with 
23 assorted blades. Perfect tools for arts, crafts., and 
model building; for tough or ticklish jobs; for wood, 
paper, leather, plastics. Chest-complete, SS.OO. 

No. 80 WHinLER'S SET- Hefty but easy-to-handle 
X-acto Knife, with assortment of Jive extra whittling 
blades. Vise-like collet locks in blades so they can't fold 
under. Firm control adds skill to the wrist, make& 
whittling easy! Complete in wooden box, $2. 

X-acto Hobby Knivu and Tooh-Sin,Zr or in ldi.
SOc to 112.50 

X-acto Creecent Products Co., Inc., 440 Fourth A•enae, 
* New York 16, N. Y. In Canada: Handicraft T~ 

._, .. a.,.,.... L&d., Hermant Bitt, .. Toronto. 
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Ingenious New 

Technical Methods 
To Help You with Your 
Reconversion Problems 
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12,000 Holes per Hour·! With New 
Gearless Multiple Spindle Drill head! 
The Zagar Gearless Drillhead can accommodate up to 400 
drills in one head-drill up to 400 holes at one time! This 
revolutionary unit runs noiselessly and vibration-free on 
needle, tapered roller and precision ball bearings, and is 
lubricated by a patented automatic oiling system to insure 
trouble-free operation. 
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With this unit all holes are drilled at one pass, and valuable Zagar 220 Spindle Gearless Drillhead 

time is saved by the elimination of indexing and extra 
handling. It may be used on standard drill presses, or 
furnished as a ~omplete hydraulic machine by the factory. 

Another time saver, as well as a help on a tedious job, is 
chewing gum. The simple act of chewing seems to make the 
work go faster, easier-helping to relieve worker's fatigue 
-so that a better piece of work can be turned out with 
greater safety. Wrigley's Spearmint Gum may be used even 
when both hands are busy-right where the work is being 
produced. · 

Y ou can get complete information from Zagar Tool, Inc. 
23881 L akeland Blvd., Clez·eland 17, Ohio AA-202 

• 
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For jobs like this ... 

CASCO 
. ----· ........ . 

-But for gluing UNLIKE 
surfaces, 

·~· aa1~,,. · 

Wood to metal ..• 

Leather to fabric .. . 

Plastic to felt ••• 

Withstands shocks ... 
• • resists moisture ... 

clean and easy to use! 
25¢ AT YOUR HARDWARE STORE 

CASEIN COMPANY OF AMERICA • NEW YORK 17, N.Y. 

POPULAR 214 SCIENCE 

Leash Has Automatic Reel 
To sn.rPLIFY control of a dog, the Frome

nader leash has a thumb-operated brake that 
checks it at any length and a reel that auto
matically rewinds the 10-foot plastic cord 
when the pull is removed. The Inventors 
Products Corp., of Chicago, makes it. 

. 
' .. . . 

.. 

! 

. . .c........ . .. · -· .. ..... . . .. .: ......... · ···~· · ···- ·-·-

Bicycle Gets Extra Wheels 
THE convertible bicycle devised by Clyde 

Kutil, of Sioux City, Iowa, can be changed 
to a "quadricycle" by merely pulling a lever. 
The two extra wheels at the rear drop to the 
ground, giving greater stability for begin
ners or handicapped persons. The same 
lever raises the wheels when they are no 
longer wanted. 

• 
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. A storage battery, like a water 
tank, can deliver only what it contains. 
The quantity of current it can supply is 
gauged by its capacity-voltage multiplied 
by amperage. 

VOLT AGE means pressure of electric cur
rent, just as ccpounds per square inch" 
indicate water pressure. AMPERAGE 
measures the flow of electric current per 
hour, just as ccgallons per minute" measures 
water flow. CAPACITY means the quantity 
of electricity delivered in ~ definite time. 

is more quickly exhausted. This is dearly 
shown in the illustrations above. 
Thus capacity is an important factor in 
determining the power and quality of a 
storage battery ... and the kind of service 
• • 1t gt ves you. 
Exide Batteries are noted for their high 
capacity, long-life, low cost per mile of 
operation and strong starting power. 

"WHEN IT'S AN EXIDE YOU START" 

W auld you like to know more about bat

The faster a battery is 
discharged, the quicker 
the pressure drops. More 
current is consumed in 
cranking (starting) than 
in lighting, and power 

BATTERIES 

teries? The complete 
story is told in a book
let, "THE STORAGE 
BATTERY, Its Funda
mentals, Use and Mainte· 
nance." Mail a postal card 
today for a FREE copy. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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Of course it caught your ·eye • • • 

. . . . ~- __ ... . _ ..... .. 
. -

Every man who knows pipes likes the looks of a Sportsman. 
That unique natural-burl finish is partly the reason·. But mostly. 
it's the way a Sportsman is ·fashioned. That's fine imported 
bruyere you see and there's plenty of it in bowl and shank, to 
absorb the heat and cool your smoke. If you want a long smoke 
-and a cool, sweet one put your tobacco in a Sportsman. 

. r . .,. 
0 -~~·-··-. . . . . . ;• ., .. .. ... ~ .. ~. 

lMPOR._TI! D 
• 8 R U V'B R B • 

From $5 to $15 in a wide range of 
shapes and styles, at better 3tores • . 

lORN HUDSON MOORE, INC., 668 FIF'nl AVE., NBW YOBK 21 

II II 
GET THE OF 

• 

.· 

OUTBOARD MOTORING 

216 POPULAR 
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It is Johnson that gives you the big three of out· 
board motoring: 1-Reverse, with 360° Steer· 
ing. 2 - Dual Carburetion, which makes low 
trolling speed possible in a powerful motor. 3-
Perfected Alternate Firing, for silken smoothness. 
You get them ALL in a Sea-Horse! Plus 24 other 
quality features. Plus the advantage of our fa
mous dealer-service organization trained and 
equipped to keep your Sea-Horse in tip-top con
dition. 

Write for a copy of the new Sea-Horse Handy 
Chart, describing all Johnson motors. And see 
your Johnson dealer. Look for his name under 
«Outboard Motors" in your classified phone book. 

JOHNSON MOTORS, 500 Pershing Rd., Waukegan, Ill. 

• 
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MICHIGAN AVENUE- ONE OF CHICAGO· S BUSi ES T TRAFFIC CENTERS 

I T'S no fun fighting a stubborn man) leading car manufacturers 
engine in heavy traffic-and often specify these ignition engineered 

so unnecessary. You may find aU spark plugs you can be sure money 
that is needed to cure that sluggish, cannot buy a better product. Why 
unresponsive engine is to switch take chances! Before another day 
lazy, worn-out plugs for a new set is done stop at your Auto-Lite Spark 
of Auto-Lite Spark Plugs. When so Plug Dealer and switch to Auto-Lite. 
Toronto, Ont. THE ELECTRIC AUTO-LITE COMPANY Toledo 1, 0 

• 

Tune in DICK HAYMES 
: ·· Star of th~ 

j r AUTO-LITE 
Radio Show with Helen 
forresi . Go rtion 
Jenk1n' 0-cheslra 

and Choru' 
THURSDAYS 

9 P.M., E.T.-CBS 

DEC. 217 
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the JlC Oil .ac• ... .-. 

shows 
gummy 
needs 

VERY 
TO'YOV! 

identifies the dealer 
. equipPed to test )'0111' 
encpne oil Pree I 

.If your engine oil is dirty, the dirt shows plainly 
when your dipstick is wiped on an AC Oil Test 
Pad. You can get that test, FREE, from any serv
ice man who displays the yellow-and-black offi
cial AC Sign. If the test shows that you need 
your oil filter element changed, or should have 
an oil filter installed, that same service man can 
do that. for you. (Better have your oil changed 
at the same time.) · 

Don't drive with dirty oil! It wastes gasoline 
as well as oil. It clogs vital oil slots in piston 
rings. Let AC Oil Filters and Elements keep your 
engine oil clean and dependable. 

AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 

218 POPULAR 
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Oil and-

If~ have tlds 
pmcisionagineerecl 

jL, JI.C element 
yinstalled 

II you have this 
AcOU Filter 

Flash Bulb Is a Repeater 

BY VIRTUE of its open-end spiral design, 
the new Amglo Speedflash photography 
lamp can be used thousands of times. In 
it electricity is passed through an inert gas 
and the resulting ionization causes a 1/ 10,-
000-second flash. Camera filters are un
necessary when it is used with daylight film. 
The lamp will not function, however, with 
an ordinary flash synchronizer, and requires 
its own Speedflash power pack. 

New Plastic for Electronics 

TEXTOLITE No. 1422, a new .General Elec
tric plastic, is expected to have wide elec
tronic uses. Its electrical properties make it 
a good insulator, it is highly resistant to heat, 
and it can be machined to much closer tol- . 
erances thC!n most plastics. An unusual 
chemical inertness further widens the pos
sible applications of the material. 

The plastic is particularly suited to micro
wave radio equipment, television, FM and 
radar. Tests of the new material indicate 
that under )jght electrical loads it main
tains its shape at temperatures as high as 
200 degre~s C. Textolite No. 1422 is adapt
able to small-quantity ·production. 

CopynghtL'd ma.enal 
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:BUT OH SO GENTLE 

When your automobile engine 

starts pumping oil or smoking, 

it will pay you to install Has-

/ 

• 

/ 
/ 

pumping, check cylinder wear, 

restore engine p~rformance. 

Ask your motor specialist. 

lings piston rings. They stop oil- ' HASTI NGS MAN UFACTU RING CO. • HASTIN GS, MI CH. 
H astin gs Ltd., Toronto 

HASTINGS TEEL-VENT 

PISTON RINGS 
TOUGH OM Oll · P UMP IMQ GENTLE OM CYLIN DER WALLS 

-
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FILM MAGAZINE 
..,........-VIEWFINDER EYEPIECE 
~ VIEWFINDER:-::::-::=-------~ 
~-,--...---MMAIN CONTROL KNOB 

FOCUS LOCKING KNOB 
FOCUSING KNOB / 

REFLECTOR 
.. -

,-i--FLASH 

t----- HAND GRIP-------_j 

....__ _____ POWER LINE 

HERE IT IS • . • the clinical recording 
camera. Developed by the Army Signal 
Corps for the surgeons of the Medical De
partment, it can "'stop" an intricate opera
tion with a silent, built-in flash lasting 
1/ 25,000 of a second! 

Best of all, it can take a consecutive 
stream of stills without interfering with the 
progress of the surgeons. Successful solu
tions of unique surgical problems can now 
be preserved in picture-story form - in 
color - for medical personnel throughout 
the Army, and for civilians as well. The 
importance of this camera to the future of 
surgery and the saving of lives can hardly 
he overestimated. 

This is but one post-war stride of the 
new Regular Army. The civilian fields of 
tomorrow-such as Radar, Nuclear Energy, 

YOUR REGULAR ARMY SERVES THE NATION . 

AND MANKIND IN WAR AND PEACE 
220 POPULAR 
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Supersonic Aviation, Advanced Electron
i~s, Jet Propulsion - are the fields of today 
in the Army! 

Combine exciting opportunities in these 
fields with the merits of an Army career, 
and you've an education that's hard to heat. 
New higher pay, liberal leave and retire
ment benefits, and the chance to chooee 
your branch of service from those still open 
(on 3-year enlistments) make this a job 
you can't afford to miss! See your nearest 
Army Recruiting Officer for full details. 

• Listen to: "Sound Off,'' "Warriors of Peace," "Voice 
of the Army.'' and "Proudly We Hall" on your radio. 

Copyngllted matenal 
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DEWITT 
''TEX'' 

... L.A~T VEA~S GREAT 
ARMY TACKLE ••• ~OW 
wrr~ IHE NE.W VO~K 

GlA~TS 

HE FEELS 

-

use ... 

• 1 e · 
Blue Blades 

with the sHARPEST edges 
ever honed! 

e You look sharp for you enjoy che 
swellest shaves ever. Yo u l ee/ sharp 
because they're refreshing and give ~OY BOXING 

HE LOOKS 

••• MQ 1--(£ A~ ENEMY 
LAVS AND sToPS IHEM Wl"Tl-{ 

Ut-.JCAN"!V PR C\"510~! 

~·. "' . . . 

. .. • 

.. "' ' . . . . . . ... . . 

·,' ·;\.. ·~ ."i·,:)' I 1 . :• • 

··~~ ' - · •:~, 
.-....,(~ ... " ..... '\ -~;..t; ·.: .. · __..,. "1 ••• 

,._-_:- " -··-

HE IS 
.::TE~" Gr~TS SMOOTHEST, 
M06T R£.FRES*"'\~G S~~VES 
A l=ELLOW Ct\W HA.VE- A"-lD 
SAV£~ MOWE.Y, IOO! VOU'V E 
GU~~SEDIT!HEUS~~ 

C.II.LETTE BLUE &LADES 
\lH 'll-tE. SHA~PES"r EOG~'S Ell~~ 

J40NED .•• GET kEP,ME\J--
UBLE. EDGES MEAN 

I.E £CONOMV! 

• 

you a life. You are sharp for you gee FR\OA'{S AT 
far more shaves per b lade and save 10 PM EST OVER ABC NETWORK.GILLETTE'S CAVALCADE OF 
money. Ask for Gillette Blue Blades. SPORTS ALSO AIRS WORLD 6E~IE5 A~D OTI4ER CLASSICS 'iEAFfROUWO. 

Gillette Safety Razor Company, Boston 6, Mass. 
l'OP7ri flhC , I~U. b y Cillt"tt P :Saf~tr f'• ~ .... ,.. vnb&"'V 

DEC I 
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Now! The ONE-UNIT 

Thousands Have Waited For 

THIS IS 
ALL YOU 
WEAR 

NO SEPARATE 
BATTERY PACK 

NO DANGLING BATTERY CORDS 

T he t iny new BELTONE 
Mono -Pac is about ~ size and 
weight of old-style hearing aids, 
yet so powerful you hear even 
whispers! G et helpful facts 
about this new "MIRACLE" 
aid in valuable FREE book 
about deafness. 

BELTON£ HEARING AID CO. 
1450 W. 19th St .• Chicago 8, Ill. 

ring Aid Co. s Ill 
Beltone He"!so w. 19th st •• C hica g o a£ , • and what 
Dept. PS· 1 2 , 1 REE booklet about de ness 

Pl e "end roe F . 
eas - to overcome It. can be done ___ _ 

------------------ ----
N ----ante------- --------------------
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Portable Flash Butt Welder 
A PORTABLE, automatic welder produced 

by the DoAll Co., of Minneapolis, is de
signed for production welding of bar and 
round stock up to 5/ 16" diameter. Its uses 
include the repair of small tools and welding 
of tool-bit extensions. The entire welding 
cycle is controlled by a single push button. 
Other special features include a built-in 
grinder and an automatic motor to control 
the feed of materials. An etching attach
ment provides a means of permanently iden
tifying tools, dies, and fixtures. The model 
is designed for standard AC 220-volt opera
tion, but it can be supplied for other volt
age requirements. 

Actual Size V· Plug 
Wei 

Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlePOint 
electrodes for easy starting. One piece construction. 

CHAMPION 
SPARK PLUG COMPANY • TOLEDO 1, OHIO 

• Copyngh ed material 



PREPARE your co for winter 
driving by having your dealer 
check your spark lugs now. If 
they hove lost efficiency 1 

\ insist on new Cho n Spark 
1 Plugs. They will i sure instant 
l starts in coldest r 1 foster 
I worm-ups and smo engine 

performance. Cho ion dealers 

I everywhere will you with 
I th~ correct size d. type for 

your car to maximum 
efficiency and e my. Snap 

i into winter with ependable 

\ Champion Spark g s. 

I 
l 

• 

• 

• 

• •• 

' 

with dependable 

-···. ' '. ' . . ' . 

. 
DEC. 223 
1946 

. DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 

Cupyngh'ed m tenal 



• 

, .. 

' . 

'• . 

' " 

,. 

'• 

' 

1 

~NOW YOU CAN OWN 
A FAMOUS 

* ORIS * 
WATERPROOF WATCH 

An unusual limited of

fer - lowest price we 

ever sold on ORIS 

7 -iewel pin-lever time 
piece. Chrome top, 
stainless steel bock 

modern stainless steel 
expansion wat c h 

bracelet included. 

SHOCK RESIST ANT! 

NON-MAGNETIC ! 

RADIUM DIAl.! 

SWEEP SECOND HAND! 

$1865 w ith steel 
()tt/,f. . expa nsion l:irace let 

Fed . Tax Includ ed 

Write for free illus trg ted booklet 

Mail orders 
promptly lillecl 

No C.O.D.'s 
Postage Prepaicl 

Internationally Famous Watche.s 

SUITE 1 006• 597 FiFTH AVE. • NEW YORK 17 
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~ NEWARK'S KITS AND PARTS 

You Can Easily Build Radio Receivers 

and Transmitters-Record Players and 

Other Exciting Radio and Electronics 

Devices. 

Make a good rad io rece iver or fine record player at 
big savings. You ca n bu il d these and many other 
t hings easily. In any of ou r stores our staff will gladly 
show you how- or will expla in clearly by mail. Write 
for our famous Big Bargain Bulletins, listing all 
the newest things ava ilable. Send for it today. When 
writing, address Dept. B3. 

NEW YORK 
2t2-SO W. 55th St. 
Hew York 19, N. 

CHICAGO 
323 W. Ma dison St. 
Ch i cago 6, Ill. 

. . d s o f R eeves Army T wilt 
O ver 90 mtl laon ya~nde Sa m during the ~ar. 
were pu rchased b~ l treogtb-resists t eanng, 
I t bas great teost e s I ts dyes are fast to sun; 
snagging and scu~o~. Sanfor ized Shru nk*' 

d Persptrauon. · · 
wate~ an ld its lines. I t comes tn 
it tatlors s~arrly, ~o s D emand Reeves A.Lmy 
a wid e vauety of co o rs. omical work clothes. 
T will for better ' more econ 
*Residual shrinkage less than 1 o/o. 

.;.:;.-.. . .,-. . . . . -
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"EVEREADY" FLASHLIGHT --

Tiny cell packs 
enough ENERGY to 

kick 186 field goals 

Like football? Like to sit 
breathless while the Big 
T eam goes into kick 
formation for a lase
minute try? Thea here's 
news: The great new 
" Eveready" flashlight 
cell NOW has energy 
equal to t hat used in 
making 186 big-time 
field goals from the 25-
yard line! Extra power 
makes "EVEREADY" 
batteries the All-Ameri
can choice for brilliant, 
lasti ag, low· cosc light! 

THE NEW "Eveready" flashlight cell literally blasts 
darkness with a dazzling beam of powerful white 

light. And does it for nearly twice as long as famous pre
war "Eveready" batteries. Because this new cell packs 
93% more energy! Service from "Eveready" flashlight 
batteries is nearly doubled ... yet you pay no more for 
this far greater value! For longer life of brighter light ••• 
get these new "Eveready" flashlight batteries! 

The re~riatered tude-mark "Eveready" distin.ruisbes products of 

NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N . Y. 

Unit of Union Carbide !11311 and Carbon Corporai;Jn 

% 

Nearly twice the elec
tric energy ... almost 
two times longer life 
of brilliaoc whice light 
than even famous pre
w ar "Eveready" batter
ies ... at n o extra cost. 
That's coday's bigb
e1Jerg" "Eveready" bat
tery, as proved by the 
" Light Industrial Flash
light" test devised by 
the American Stand
ards Associati on . 

MEANS 

BRIGHTER LIGHT, LONGER LIFE 

I 
• 

! 

93% MORE ENERGY 
1946 

1941 
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Concealed Proiection Screen 
A HOME projection screen that is in effect 

an oil-painting reproduction when not in 
use h as been developed by the Radiant 
Mfg. Corp ., of Chicago. The screen, of glass
beaded material, is concealed in the upper 
p art of the frame. 

f Sk ~~;ter R~lei~h's·~~rv~~ 
' on his master, to "put out the fire.'' 

(from <Vl old p!:int-~ttman Arehives} · 

uuuu 

Write for " Pipes-for a World of Pleasure. ' ' It' s FREE 
L & H STERN, INC., 56 Pearl St., Brooklyn l,N.Y. 
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Magnetic Metal Analyzer 
UsiNG the relationship between magnetic 

and metallurgical properties, the Ferro
graph speedily determines the composition 
of ferromagnetic materials by electrical 
analysis. Developed by the Allen B. Du 
Mont Laboratories, of Passaic, N. J., it has a 
cathode-ray indicator that permits examina
tion of the induced voltage in the secondary 
of a transformer in which the sample under 
test is the core. The apparatus simplifies 
industrial tests by unskilled workers, who 
have only to compare the machine's indi
cation with known values. 

Sir Walter Raleigh, father of 
pipe smoking, never knew 

·the pleasures of a Stern
crest pipe. Poor chap, he 
was born too soon to puff 
an LHS of genuine Imported 
Briar, vita-fused 
for sweetness · 
from the 
first 
puff. 

IMPORTED 
BRIAR 

Model $5 
1114 

Dozens of 
others-antique 

or smooth finish. 
LHS STERNCREST 14K, 

with gol~ band, im· $7.50 ported br.ar • . . . . 

Other LHS Pipes: 
'$25, $1 0, $3.50, $1.50. 

at all good dealers 

ZEUS Filter Cigarette Holder is back in Aluminum. 

Copynght xi ma.enal 
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·the compact, low-cost MILL.ER for 
tool rooms, production, commercial & home shops 

Atlas.:...._ the compact, low-cost MILLER for tool rooms, 

•roduction, commercial, and home shops. 
Precision built ... engineered for quick set-ups over a 

vide work range ... the rugged, versatile Atlas miller greatly 

ncreases the scope of your shop. It handles all operations from 
tabbing and facing cuts to end milling, keyways, finishing, and 
ayout work. Table travels 10" horizontally, 3 Yz" cross, 6" ver
ically, spindle speeds from 62 to 2870 RPM provide correct 

ange for all types of work and cutters. · Back geared power, 

.. -

•' 

complete V-belt drive, Timken bearings. 
Operates from V3 HP motor. Available now 
for fairly prompt delivery. See your Atlas 

distributor . 

AT LA 5 P R E 5 5 C 0. 
1255 N . PITCHER ST. KALAMAZOO 13, MICH. 

,, 

MILLING 
MACHINE 

LATHES 

MILLING MACHINES 

DRILL PRESSES 

SHAPERS 
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NCO RAIN-MASTER 
"ZJead-L~" 
WINDSHIELD WIPER 

ARMS ancl BLADES 

BlADE SNAPS 
STAYS PU .•. ,~,(·• 

CAN ' T FALL OFF 
CAN ' T BLOW OFF 

(
A war-born invention-by ANCO flrst) 
for military aircraft-now for your car. 

D 0 N'T 5 H 0 0 T YOUR 
GAS-PUMP 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 ANCO 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 

Mter all, it's your car to protect. So 
you remind him.GetRAIN-MASTERS 
... patented features ... original equip
ment on many makes 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, clean cleaner ... last longer. 
May save you a costly smashup. 

Ask for RAIN -MASTER Windshield Wiper 
Arms and Blades next t ime you buy gas. 

THE ANDERSON COMPANY 

228 POPULAR 
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Established 1918 
GARY, INDIANA 

• 

Gauge Has Nonwearing Blocks 
. 

I NCORPORATED in a new snap gauge, the 
special gauge blocks shown above give the 
instrument nonwearing qualities. Colored 
plastic insulators, green for "go" and red for 
"no-go" combinations, are held over the 
jaws by plastic pins. It is made by the 
Dearborn Gage Co., Dearborn, Mich. 

Pocket-Size Folding Stand 
F o R musicians, stenographers, or anyone 

else who needs something to prop papers 
against, the J. B. Steven Products Co., of 
New York City, has designed the Handi- · 
Stand, a compact rack of lightweight mag
nesium. Folded, it fits a pocket. 
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BETTER BY I'AR 

l"ou'd know what we mean if you could \\at<-h one of 

these Fisher Bodies come down the assembly line. 

Then you could see the extra steps we take to make 
them durable and rugged-how added strength and 

safety are built in by such features as you see listed 

at the right. 

Your eyes tell you the new bodies by Fi5her are 
beautiful when you see them on the road. And your 
know ledge of good craftsmanship will tell you they're 
"better by far'' through and through, and that cars 

with Body by Fisher are well worth waiting for. -

BETTER BY FAR 

Fisher Body Craftsman's Guild A1odel-Building Com
petition- 8 university scholarships, 1212 other awards 
f or boys 12 years of age and older. Enroll now ! Head
quarters: General Motors Bldg., Detroit 2, Michigan. 

-
On the Air: HENRY J. TAYLOR, twice weekly. 

TURRET TOP, pioneered by 
Fisher Body, is formed of a 

single sheet of solid steel. 

STEEL COWL AND DASH, rug
gedly braced with a triangu

lar truss construction, provide solid 
support for the front door hinge 
pillar. 

Outer and inner DOOR PANELS 
are welded into one solid unit • 

• 

SOLID STEEL FLOOR, especially 
ribbed fo r extra st rength, 

fo rms the foundation of the Unisteel 
Turret Top Body by Fisher. 

lOX-TYPE REAR END BRACES 
give extra protection against 

weaving and twisting. 

PLUS a long list of other features in 
design and construction, which would 
total more than a hundred. 

You get Body b y Fisher 
only on 

GE ERAL MOTORS CARS 

CHEVROLET • PONTIAC 

OLDSMOBI LE • BUICK 

CADI LLAC 

The new 1946 Buick, Model 51 
SUPER 4-door Sedan 

DEC . 229 
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Anybody can be a candid camera 
expert almost overnight with the new 

M ER cu RY n ("'. /,4tVERSAL) 

Expert candid cam
era shots are a snap 
with the Mercury 
II. Foolproof built
in features and 
unbelievable sim
plicity make "pro
fessional, shots easy 
for everyone. 

DESIGNED ESPEC"'ALL Y FOR COLOR, Mercury II will 
give you sharper, clearer shots: Check Mercury II 
at your .dealer's. 

NEW Y0RK • CHICAGO • HOLLYWOOD 

Maraufar.turP.TJJ of Mercury, Cira:master , Corsair Camera11 
and Photographic Equipn_tent 

230 POPULAR 
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BETWEEN YOU AND THE COLD 

• A pliable , p lastic 
weather-stripping, easi
ly, quickly applied to 
windows, doors, base
boards. Stops expensive 
heat leaks. 
Just press into · place. 
Use inside or outside. 
Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc. 
Roll covers about 80 feet, 
enough for 5 windows. 

·Higher 
west of 
Rockies 

AT HARDWARE,PAINT,DEPT. 
STORES AND LUMBERYARDS 

Ask for Mortite Booklet! 
J. W. MORTELL CO. 

and Canada 534 Burch St.. Kankakee. Illinois 

HUNTING 

fisHiNG 

----=---
--:;- - --

2 5 3 Sportsm!ln's Bid&., 

HUNTING & FISHING 
is a monthly magazine crammed 
full of hunting. fishing, camping, 
dog and boating stories and pic-
tures, invaluable information aboutl 
guns. fishing tackle, game law 
changes. best places to fish and 
hunt-countless ideas that will add 
more fun to your days ahead. 

Special Trial Offer 
Send 25c in stamps or coin and we 
will send you Hunting & Fislhng 
for six months. 

HUNTING & FISHING 
Boston, Massachusetts 

ALL PURPOSE ARC WELDER 
9 M odels . .. 3! Volt D. C., 110 to 140 A. C. 

A complete workshop in itself! Weld, 
cut, braze or solder any type metal; 
iron. castings. aluminum. steel, bronze 
... in any gauge or weight. with equal 
ease. Compact, complete. sturdy as the 
Rockies. Formed steel and cast alumi
num case. weldeclkteel base. 4" cast 
wheels. Built witli:voltage controL Bet
ter on R.E.A. Jines1.No training needed. 
Sold throughout the world. Uncondl· 
tionally guaranteed for 2 years. Fully 
equipped-ready to use. 

FORNEY MFG. CO. 
FORT COLLINS 3, COLORADO 

• 

• 
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From shove-off to "home again", every mile is 
more fun when there's an Evinrude "Four" on 
the stern of your boat. i\lore fun ... with four
cylinder starting ease, flexibility, responsiveness. 
i\1ore fun ... with the thrilling surge of four

cylinder power that flows with matchless smoothness. Back of Evinrude 
four-cylinder models are millions of miles of fine performance, years of 
engineering advancement. A faYOrite four for small runabouts, fast family 
and fishing boats is the Lightfour. Weighing only 66 pounds, Lightfour 
develops 9.7 O .B.C. brake H .P. at 4000 R.P.M. See your Ev1nrude dealer 
- look for his name in your classified phone directory under "Outboard 
M otors". Catalog of complete line of 7 Evinrude 
models FREE. Address EVINRUDE MOTORS, 
5397 N. 27th Street, M ilwaukee 9, Wisconsin. 

In Canadtt: 
Evinmde Motors, Peterboro, Ontario 
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THE ONLY · BRUSH THAT 

Also Eliminates 

Sweeping Compound! 

n ng 
put into a steel reservoir 
in the back o f the Dust

less brush. 
r---! 

A s you sweep Arbi t rin fif . 
ters through the tufts 

surra und s partie les. 

The dust itself is converted 
into sweeping compouna-r r---------4 cannot rise into the oir.J--........, 

e 
brushes used with 

Arbitrin sweeping fluid are 100 times 
more effective in controlling dust than 
ordinary floor brushes used with sawdust. 
When used daily, Dustless brushes actual· 
1y reduce bacteria, normally in the air be
tween sweepings, as much as 97% . These 
facts have been proved in tests made by 
independent health authorities. Dustless 
brushes are used in thousands of stores, 
factories, offices, schools, and institutions. 
They are unconditionally guaranteed to 
meet your requirements. Write today fot 
sizes, 5ty les, and prices. 

MILWAUKEE DusTLEss 
BRUSH COMPANY 

530 North 22nd Street • Milwoukee 2, Wisconsin 

MANUFACTURERS OF DUSTLESS, SPEED SWEEP AND 
SPEED WASH BRUSHES ·----l ; ::=:::::=:::::;;;:;::::;::;=:': - - - - - - '06 

.:::: 53~.-;'lnd S\., Milwaukee 2, Wis. 
Milwaukee Dustless Brush Co... t' about Dustless I 

I complete mforma tO~ I 
I 

Please send . . •weeping flutd. 
brushes and Arbttrtn • . . . . . . . . . . . • . . . . . • . l 

I . . . . . . . ' 0 0 • • • 

N 
... 0 • ••• • •• 

me . . . . . . 0 . . . . . . . . . . . . 0 • • 

I . . 0 0 • 
0 

• • J 
Address· · · · · · · · · · · · · · ....... · · · · · · · · · · · 

I City and State · · · · · · · · · · · · :_: -~· .:_ -- - - - - _. 
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34-Pound Portable Recorder 
NEWEST in recorders is the 34-pound 

machine that New York radio station WOR 
recently imported from England. Driven by 
its own spring-powered motor, which is 
similar but superior to the old phonogra:ph 
type, it cuts a record in three minutes at 78 
r.p.m. British Broadcasting Corporation cor
respondents used it at the battle fronts. 

Hide-Away Hearing Mold 
NEARLY invisible and formed of plastic, 

the newly developed Hide-Away Ear Mold 
worn by the model fits any modern hearing 
aid, according to its distributors, the Univer
sal Distributing Co., of Davenport, Iowa. 

• 
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The m o re you dri ve a t ni~h t, t h e more you 
a ppreciate t h e sa fe ty, e ffi c ie n cy a nd long 
life of G uide Sealed Beam h ead lam p un i t s. 
T h e far-rangin~ u pper bea m and the g la re
free lower beam g ive yo u head l ig h tin~ a t i ts 
best u nder every r oa d a nd t ra ffi c condi t io n. 

Guide Sealed 11ea m uni ts a r e ori~ i na l equip
m ent on lead ing new cars in eve ry price 
class. Ins ist on Guid e u n its for re p lacem ent 
a nd ge t t h i s doub l e protect i o n at n o 
extra cos t . 
NO DIM-O UT- B ecau se your G uid e Scall"d Bea m 
unit is sea ted agai n s r dirt. ous t n nd l r l'l fl ic film . it 
stays bri~hr rh r o u !lh out Irs to n !! life mainLains 
hiilh eiTi ciency without. ser vice o r· maintenance. 

NO BLACK-OUT- Because there is a sepa rate bulh 
within the scaled uni t . your Guide Sea led Beam 
unit will nor fa il in case o f a cracked le ns- will 
ligh t t h e way safely u ntil t.he dama~cd unit can 
be r eplac ed. 

LAMP DIVISION OF GENERAL MOTORS CORPORATION 

• 

1 • 
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!tests • 

These results of vital service tests• prove 
that Bright Star batteries give you more 
b.right light longer than the two other 
leading brands tested. Insist on the best 
-it's Bright Star by test! 

•Chart baud on laboratory tests conducted 
under governm<Inl standards. 

BRIGHT STAR BATTERY COMPANY, CLIFTON, NEW JERSEY 
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With a 1 Year 
Written 

Guarantee epk. 
EMPIRE 

PANTS PRESSER 
Now you can get i t! This pop
ular deluxe model e lectric 
Presser! Presses trousers even 
while worn- coats, ties, pleats, 
too. No wet cloth or pressure 
needed. Ready for duty at a 

minute's notice, anywhere
1 

any
time. Complete with 6 ft . cord and 

plug. Easy to use- just plug in any AC 
or DC outlet: operates only 37 watts, and 

weighs only 10 ounces. Comes ind i- Price $1-65 
vidually gift-boxed. No. 2905. Each 

(Shp. Wet. 3/4 lb. 1 Lots of 6 $ 1.50 Plus postage 

QWIK-LITE 
CIGARE II E LIGHTER 

A real prewar-type lighter! Never 
fails! Smart looking. too, with slim, 
streamlined design finished in non
tarnishing aluminum. Individually 
gift-boxed. · Price $7.75 
No. 7205............ ................ I doz. 
(Sha.Wgt. 2 lb.) 6 doz. lots. $7.45 doz. Plus postage 
SEND Clreelt or Mowty OrderTod•1· No C.O. D. 

Free Catalog- Send for new 1946 G & F. 
Parts Catalog: Hundreds ot hard-to-get 
items at mone:v-savlng prl~es . W•·lte now! 

G & E EQUIPMENT SUPPLY CO. 
Dept. PS 12, 400 N . Sangam o n St. Chicago 22, 111. 

W AVAILABLE 
America's favorite compressed air rifles 

for indoor or outdoor shooting are back again! Available 
in .22 Cal. Single Shoe and Magazine Loading types. At 
your dealer-or order direct. Ask for Crosman SUPER· 
PELLS too-the better ammunition for all compressed air 
rifles: . lH Cal.-$2.25 perM; .22 Cal.-$2.50 per M. 

CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y . 

AMAZING MYSTERY 
.5tart l ea Everybod y. BuTToN With this Electronic 
lluttou you can make 
your own Telepbone-
Amplilier-Detectiphone. Attach thta button to piece of 
curdboard-tranamit conversation to another room. lln
$ iC also transmitted to distant places. Most Interesting 
clc<·tn cal apparatus ever discovered. Enables yon to 
uerform hundreds of experiments. So tiny tt can be 
concealed In dozens of places. A Pre-War 
Product. Electronic Button Including 5000 $100 
word Instruction booklet wltb 50 Illustrated 
experiments. postpaid, only .. . .. .. . . . ..•• ;,;·. _ _ 

SUPER MYSTERY BUnON 
Many times as sensitiv e as our regular 
mystery button. Can be u sed for tbe same 
experiments a nd uses as the mystery but
ton but with far b etter resul ts. Needs no 
diaphragm of any kind. Ideal for mus ical 
Instruments, Intercommunication. record· 
tng. talking thru radio. and many other 
u ses. When used with· small head phone 
It makes an Ideal tnexpens lve hearing aid. 
Shipped with :SOOO word, 1 2 page booklet 
showing diagrams for dozens of uses . 
postpaid $2.00. 

Electronic Products Company 
Saint Charles 2 , 111., u.s.A. 
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Complete J 0-piece 

Woodworking Outfit 
Boys, it's terrific! M ake your 
own furniture, boats, toys. Get 
this handsome!}:' finished sturdy 
wooden Tool Chest 12%x5%x 
31/4. Hinged lid and clasp lock. 
bright red lacquer finish. Full 
assortment of fine quality wood· 
working and ocher handy tools. 

Everything You Need! 
12" spring steel cross-cut Saw 
cuts with or across grain. 12" 
Rulec with inch and fractional 
markings in 16ths. Handsome
ly fin ished carpenter's Level 
with standard brass mounted 
inset bubble gauge. Steel 
square with inches. Wooden 
combination vise and clamp 
holds work rigid. 9" Screw 
Driver. Chisel with % " cut· 
cing edge. 6" Precision Pliers. 
10V2" Hammer with nail re· 
moving claws. 

Special GIFT OFFER! 

G UARANTEED SATISFACTION 

Limited quantity only. T his handsome 10-piece set •• • 
Wood Chest and 9 Carpenter 's Tools at manufacturers In· 
troduccory Price of $3. At your dealers, or shipped direct 
as Gift in heavy cardboard carton . Get yours while they last. 
Just send three $1 bills-$3.25 West of the Rockies and 
Canada. Comes to you postpaid . 

If you are no t delighted with this 
Chest after 24 hours inspection you 
may return for full refund. Act today • 

• ectr1c 
Burns Beautiful Designs in Wood 

Get this great handcraft tool PLUS all equipment on Special Gift Offer! 
Finest quality electrically heated WONDER PEN. Etches easily iota wood 
with rich, varied tones of brown. Apply Colors for special effects, and 
sandpaper and varnish for fine durable finish. l.J.:curate your home with 
handsome art pieces. D evelop your skill. Make good m oney roo, selling 
your own handwork. 

Only Pen Guaranteed 
800 Working Hours 

Long life point and 
heating coils. Comfort· 
able, cool cork grip. 
Standard 4'/2 ft. cord 
and p lug. 

Decorate Cork, 
Leather, Etc., Too 

Make coasters. trays, 
highball jackets. 
Decorate belts, fobs, 
monograms. Create 
your own art pieces. 

Easy To Learn 
Full instructions in· 
cluded with set. Use 
a ll-purpose point for 
lining, etching, shad· 
• mg. 

$ COMPLETE-PEN and ALL MATERIALS 
• Guaranteed Electric Won- • 2 Paint Brushes 

der Pen. 
• 2 Plaques 6%x4V2 
• 4 Pc Bookends 5x4 
• 3 Plaques Approx. 41h x4 
• 4 Plaques Approx. 3x4 

• 6 Colors Paint 
• Pkg. Nails 
• 2 Sandpapers 
• Bottle Varnish 

ONLY 

IF YOUR DEALER CAN'T SUPPLY -MAIL COUPON 

r~=;k=.To;-&-;:-n"hu;;C::.:-72ss."'la5a~,ch'ka-;o ~ -l 
Enclosed 1s $................ . Please send me the Items checked. 

I O American Tool Chest-$3 0 Electric Wonder Pen Outfit-$3 I 
Name I 
Address I 
City State I 

(Add 25c West of Rockies and Canada) I 
~----------------------~ 
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Y ou just plug in on 
the n earest standard 
110-V, 60-cycle AC out
let and do welding and 
brazing jobs like a pro
fessional. H eavy-duty COMPLETE 
t ransformer has 6 
stages of welding heat. $3450 
E lectrode hol d ers 
adaptable for electric F.o.a. Factory 
flame or metallic arc 
we lding. Special polarized outlet plug. All built .into 
strong. shock-proof carrying case. weigh ing less than 
30 lbs . packed. Kit includes welding. brazing and 
soldering supplies. helmet. instruction manual. Quick
ly pays for itself. Sold by hardware and auto supply 
dealers. 

FREE Welding Handbook 
28 pages of valuable information on welding, braz

ing. solde ring; how and when t o use each process; 
how to handle various metals; n ew uses for welder. 
etc. Send postcard for your copy NOW. 

JOHN H. GRAHAM & CO. INC., 
General Sales Agent 

Dept. E, 105 Duane St., New York 8, N. Y. 

MADE BY PATENT SPECIALTIES, INC ., NEW YORK , N. Y. 

~SWISS _..____ -
O-GK-E-T~ATCHES 

' 

WRITTEN GUARANTEE 
WITH EACH WATCH 

Hand some, clepenrlable, Swiss watches 
are rt!nowned as ex cellent timekeepers 
becau se they are made by maHter 
watch crafts m e n . Sturdy. :Fine-con· 
structert. Genuine c hro m e c::a .. e . 

WEAR 10 DAYS AT OUR RISK! 
If n ot complete ly s atlsfiert . return for 
refund . SEND r;o MONEY. ~Imply pay 
postman S8.50 p lul' 1 0 % tax and 
postage on rtel h·ery. C'ash orrters sent 
postpa l<l. An exceptional hargaln, 

UNITED PRODUCTS CO. 
7 941 S. Ha lsted , Dept. PW-515, 

Chicago 20, Illinois 

~ favorite magazine of rking hobbyists 
,~ Page a fter page of Dlans. p ictures. Drojects 

- ex:ver t act1·ice on doing gooot - looking 
work e~C>ilY. quickly, sa fely. Enough to 
k eep a ny homl'crafter haDll Y 
for a long time ! Give this 
gift of lasting pleasure - The• 6 
D eltagram. Send DB.mes and B; 
a ddrpsses today - mtb COin, g ISSitle1~J postal note, or money order. 

*Trade !\lark Reg. U.S. Pat. Otl. 
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Here's a Craftsman's Gift That 
Apprexlmatelr 27,1100 
R.P.M. Cuts Clemr; 

Saves Cutters 

Mote· TODI Kit Ito. 2 bll 23 pre· 
lusionl l accessories1nd Medel 
2 Meto·Tell in woad cue. 
$23.50. (Items purchased sap. 

. uateJywould costahut$30.00; 
· , JIUsne S6.5D) Mota-Tool Ito. 

i 2 with aneemery paint$18. 50. 

Packs Years of Pleasure 
Here's a gift to please a man 's heart. A gleaminll 
" powerhouse" that holds promise of endless 
creative h ours. This "pocket-size machine 
shop" is a war veteran . . . used by all 
branches of the armed forces in far flung re
pair bases . . . and it helped set production 
records at General Electric. Westinghouse, 
Remington Arms, Ford and other plants. 
Hobby enthusiast or expert 
craftsman . . . first choice is 
model 2 Moto-Tool kit, with its 
handsome, felt-lined, highly fin
ished wood case ... with 
r ows of tools begging to be 
put to work. The useful
n ess of Moto-Tool for pre
cision work is increased 
by two versatile attach
m ents now available at 
slight additional cost (see 
below ). 

Look For These 
~oto-Tool Feotures 

Housing has "pencil-type " 
finger grip. Instant-ac
tio n . wrenchless chuck. 

:2!e..:l::=! =--------~~-"!-" Oil-less. sealed. trouble-

F B th H d W"th M t T 1 proof bearings. Patented automatic chuck ree 0 an s I 0 0· 00 lock pin. Oversize armature shaft. hardened, 

Attachments ground and polished. 110 volt. universal type 
motor. Easily replaced commutator brushes. 

Moto·Tool Sta nd 
(left) made of 

heavy cast Iron, holda 
Moto.Tool at any poaiUon 
o r angle ... ...... .. $4.50 

Moto-Tool Sha'8. 
tngTable$2,5 • •
(Shown wtth 
stand, r ight). 
Aids aeeuracy In 
routing and grlnd· 
Jng. 

DREMEL MFG. CO., Dept. 

Sliding snap type switch. Handy hanger hook. 
Cord protector. Sturdy. shockproof bakelite 
housing. Dust -filtered. air-cooling system. 
Weighs only 13 oz .. .. shaped to fit the hand. 
Dynamically balanced for vibratlonless opera
tion. 

MONEY BACK GUARANTEE 
Buy Dremel Moto-Tool and Accessories from 
your dealer . If he does not handle them. 
order direct from the factory on a 10 day 
trial, money back guarantee. 

1 26-M, RACINE, WISCONSIN 

Sand Casting-Forging-Heat Treating-Case Hardening 

I 

0 SharpenlnC 
0 Burnishing 
0 Engraving 
0 Touching Up 
0 Mortising 
0 Polishing 
0 Finishing 
0 Cleaning 
0 Rasplnc 

De nese 
Better-Faster 
0 Brushlnc 
0 Dressing 
0 Burring 
0 Grlndlftlt 
0 Routing 
0 Sanding 
0 Drilling 
0 Inlaying 
0 Sawing 
0 Scoring 
0 cuttlnc 
0 Ca rving 

• BRONZE FOUNDRY Now you can make dowels that match your wood! : 
Amazing new SPEE·DOWL makes perfect. bur- : 

nlshed dowels for arrows. rabinet • 
work or other projects. Simply ro- : 
tate wood in lathe or drill press : 
and push on Hl'EF:-DO\\'J,! Works : 
like penrll shat·pt>ner. Cast aluml· : 
num bOdY. Sltrlng st e<·l blade. A : 

nN·ess lty for fine l'raftsrnanship. : 

1s anln available 1n llmlted quantlt:v 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYE1TE for 
making castings quickly tor new inven
tions, for instruction, and general pur
pose. Order now for earlY dellver:v. 
Three sizes are available capable of mat
Ing bronze castings of H2. 3, and II 
pounds weight, alumtnum. copper, braaa, 
etc. $17.50, •24.00, $34.50, f . o. b. Kaneaa 
City, Domeattc ru auppiy and 110 volt 
AC or DC energy required for operation. 

GUIDE FINISHED A,·allnhle in :l. 3. 4. "· r.. 7. and : 
: CHUCK BLADE HOLES DOWEL 8/ 16" sizes. Only $1. Spt>cial- : 
• any 4 sizes $3; romp lett> set of • • • • 7 for $5. SENIOR ::\IODEL, 9/ 16" to 1~" only $:!.65 ea. Send • 

Write ror circular. : Postal Xote or che<:k :\OW for your SPEB·DOWL. Uncondi- : 
: tlonally guaranteed. Free literature. : KANSAS CITY SPECIALTIES CO. • • 

Box 8022. Dept. S-73 Kansas City. Mo. i Johns Mfg. Corp., Dept. B-3, 501 Bound Brook Rd., Dunellen, N.J. ! 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

With Bottom Shelf and 18" Sq. Drawer. 2"x6", Solid Plank, Grooved and 
Dovetailed Top and 1"x8" Bock Rail, Shellacked to a Smooth. Satiny Finish. 

rMO..iWK'wMBERCO-- o.;L Ul. 6 Ft. Long • 3.4" High • 26,. 
I 14525 W. Cblclll IIYII. • Dllrlil 27, Mic~ I Deep. Shipped Knock-down, with 

I E~tllsed 0 CIIeck O M1111r Or II• I• S....... .. . Bohs, Nuts and Screws and AIC 
SIIIIP ........... , .... CHIEF WORK BENCHES at I Cbart for Quick Simple Asse~~~bly 

Quant1ty • • 
I $1U5 eacll, F.O.I . Dllrlit, ·Miclt. I p.,..,~i !!JJi,wt'l 1 OSnd C.O.D .. S5 Depesil Eltllslll. 1 . -
I NAME .......................................... _ .... , MOHAWK LUMBER co. I ADDRESS ............................................. , 14S2S w. Chka1a lo .. evanl 

1 CITY ........ Ni"pjiifjiJ 'NiCis~~T£ ............. 1 DITIOIY 27, MICHIGAN L_ ________________ _ 

SIIG Clleck • MINf 
or••, er Will Sllill 
C. 0. D. (SS DeiiOSit) 

DEC. 237 
1946 

l.opyrighteo matenal 



• 

"The mail must go through"- and does, with 
the help of today's AC's in thousands of mail 
cars and trucks. You can enjoy . utmost 
reliability in spark plug performance by having 
your spark plugs checked to be sure they 
are right for to day's driving and fue Is. 

l ook for this sign 

. 
Spark Plugs cleaned 
and adjusted "By 
the AC Method" may 
save as much gas 
as 1 gallon in 10 

AC SPARK PlUG DIVISION • GENERAL MOTORS CORPORATION 
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Make sure they're better, get the new, improved 

G-E exposure meter 
. 

Gives you more from your camera. 
Correct exposure in a jiffy. Lighte r. 
Sturd ier. New, e asy-to-rea d d ials. 
Accuracy yo u can trust. Get the new 1 

G-E meter at your photo dealer's. r 
(Or wh isper to S antal) It 's ' 
3 meters in one. General Electric, 
Schenectady 5, N. Y. 

Federal 

oW'.ss F 26 flS inc~~ded 

For EASY WINTER STARTING 
Makes Motor Start Quicker-Run Smoother 
ELECTRIC SUPJ::RCHARGER Is a patented hl~h
frequency transformer designed f or POWEll . 
ECONOMY and SUPER P ERFORMANCE in mo
tors. Car owners. mechanics and fleet owners 
report amazing results. e ,·en o n new cars. 
NOTHING LIKE IT ON THE :lfARKET. Gives 
engine New l.ifc - Increased Power--a 60"' 
Longer and Hotter Spark -·· rnore Complete Com· 
bustion- less Snark Plug Fouling and Longer 
Life. Fits all cars e xcept Ford VS and Mer
cury. Order Moflel V Superchar·ger for Hl42-46 
Ford or Mercun. ELECTRIC SCPF.RCHARGFJR 
Is sold on a 1":> DAY TRIAL- MONEY BACK 
GUARA~TEF. FOR ONLY $3.95 In U . S. 

HOLTHOUSELABORATORY 
3918 w.crand Ave. ,Dept.B·3 , Chicago 5 1 , 111. 

Pliers for 
Every Need 

ASK YOUR 

Utica Too s 
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••rn your opinion, which make of handsaw is highest 
in quality?" Thousands of carpenters were asked that 
question. Three out of four replied, ''Disston saws" 
... a high tribute indeed, for it comes from men 
who know saws best. 
The reasons for this preference may be summed up in 
what one carpenter says, "You can't beat a Disston 
for good, clean cutting and long life." 

f_JT.&k~MtO •••o 
Ask your Hardware Retailer for a fine ~ 
looking

1 
fine performing Disston Saw. 

Also asx: him for a FREE copy of "The 
Disston Saw, Tool and File Manual," or 
write to us direct. • ... ~ ........ 

HENRY DISSTON & SONS, INC. 
1210 Tacony, Philadelphia 35, Pa •• U.S.A. 

-7l'l(Jjr-rrnw The saw most 
Vf.J'JIVJ Carpenters use 

IRS 
BROKEN ARTICLES 

DUCO CEMENT mends most every· 
thing-china, glassware, luggage, books, 
toys, furniture. It's waterproof, trans· 
parent and flexible. Keep a tube for 
instant use! 

• 

-The uppers are waterProof elk .•. for greater hunting, 
fishing and general outdoor utility. That's the only 
difference between these boots and the famous rugged 
and comfortable Paratrooper Jump Boots, made by 
Cor coran dur ing the 

• 

• sues 
All widths 

4- 13 ~ 
AA - EEE 

h g ives you all these 
No ot er 

EXCEPTIONAL FEA TURfS 
. with extra beavy oil waterproofing. 

• Made of soft, pliable ~k · er support. 
e Full 10 iocb beigb t. g1ve~ pr~~eal walking c_o!Ufon. 

ed 5uucuon g1ves 1 
1s unng. 

• Bala~alc b c~~nd toe constructio~ pre"a1f leather. Shank is 
• Spec• ee and bottom ,,uer 
• Counter, box toe . . vents suetcb· 

made of Steel. . e on sides of •nsteP pre 
• H eavy reinforoogo~S sr.ug 6t. ali£ Outside tap 

ine; adlod as\ur~~ glea£her of oot~sole ~u pla~es and nailed 
• Mid e so e d tO middle sole •n ~ . off 

is rubber, sewb e 'nsole to preve;nt nppu~g uro. springi-ness 
dear tbroug to 1 bber heel 81ves max1m 

• Special Goodbyear dof tripping. .----.._ 
and reduces azar 

ONLY 

87 
Plus 

Postage 

------------------------------· • I 
I CORCORAN INC., STOUGHTON, MASS. 1 • 
I I 
1 Please rush a pair of Paratroop Hunting Boots. 1 1 Check 0 Money Order 0 for $9.87 is enclosed. I 1 I will pay postage C.O.D. I 
I ~~ I 
1 I 
1 Address 1 
I I 
I Size and width of Sho I 
I I 
I PS-12. 1 -----------------------------· 
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Hand Metal-Hardness Gauge 
A NEW hand-operated, portable gauge for 

determining variations in the hardness of 
aluminum and its alloys, and another for 
testing copper, brass and other nonferrous 
metals, are introduced by R. A. W ebster, 
a Santa Monica, Calif .. company . The in
struments look and operate alike . Squeez
ing the handles actuates a pe~etrator, and 
a meter shows the hardness of the mate
rial being tested. The penetrator's real 
pressure is applied by a spring load unre
lated to the pressure put on the grips of the 

• 

gauge, assuring consistent readings. Both 
models are equipped with cylindrical anvils 
that allow testing of strips, sheets, tubes 
or extrusions with a single tool. 

Tests Tension of Textiles 
FoR testing the tensile strength of cord, 

yarn or thread up to 100 pounds, Walter 
Kidde & Co., Belleville, N. J., has devised 
the "tensometer" shown above. The instru
ment can be clipped onto moving, continu
ous textile filaments and measures tension 
directly m pounds. 

tr:S PRACTICALLY A filrr· 

AT / .:JS,OOO.Q(' ••• ALL IT NEEIJS /J' 

A LITTLE WELOWOOf) GLI/£ 

WELD WOOD 
PLASTIC RESIN 

WATERPROOF GLUE 

~ 

When you want to fix things fast ... remem-
ber Weldwood Glue. It's quick to mix .. . 
easy to use . . . tremendously strong .. . 

UNrTF.O STATES PLYwooo CoRPORATION, NEw YoRK 18, N . Y . 

stain- free ... rot .. proof ... and permanent. At 
hardware stores, lumber yards, chain stores. 
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Miniature .railroading is fun, with .rem.ote controls, 
.realistic whistles, and real smoke. And a smooth 
.riding car is lots of fun, too. 

That "cushioned" ride you feel when your ca.r is 
lubricated with Marfak is evidence that Marfak is 
doing its job •.. is furnishing a lubricating cushion 
for your vital chassis bearings. And Marfak lubricates 
for longer, too, a thousand miles and more. 

It's because Marfak is scientifically designed to do 
its job .•• its special adhesive and cohesive qualities 
resist wash-out, jar-out, and squeeze-out. Marfak 
clings to the bearing surfaces . • . sealing out di.rt 
and grime. 

Yes, it's a grand feeling when your car is 
"cushioned" with Mar/ale chassis lubricant. See your 
Texaco Man today, and say: "Marfak, please." 

SKY CHIEF 
GASOLINE 

FIRE-CHIEF 
GASOLINE 

HA VOLINE AND TEXACO 
MOTOR OILS 

With ordin.ary grease ••• 
'YOu're tak ing t he road 
shocks again after a few 
htmdred m iles. 

LERS 

MARFAK 
LUBRICATION 

• 
' 

Marfak slays on the ioh 
hu11dreds of m iles longer 
- means m or e v e lvet 
smooth riding. 

THE 
TEXAS 

COMPANY 

TUNE IN: TEXACO STAR THEATRE prese nts the new Eddi e Bracken show every Sunday night . 
METROPOLITAN OPERA broa dcasts every Saturday afternoon. See newspapers fo r time and stations. 
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2 Handy S1zes Pocked 
in a Handsome Gift Box 

PRESSURE LOCK 
WRENCH 

•• actually Six Tools in One! 

It will save his temper ... improve his 
skill . : . greatly increase his enjoyment of 
puttering ~ound the house, hobby shop, 
m otor boat, car or plane. If he's a worker on 
the farm, in the shop or factory, he can't 
afford to be w1thout a set. 

For here is a new marvellously improved 
kind of wrench that is actually six tools in 
one adjustable end wrench, p1pe wrench, 
gripping t ool, pliers , hand v ise, locking clamp. 
Fits as it grips . .. and it holds .. . with m ore 
than a ton pressure, even when the hand is 
taken away. Can be .-eleased with the flick 
of a finger . 

JAWS ALWAYS PARALLEL 
An exclusive, patented device keeps the 

jaws parallel when they close. Prevents 
rounding of nuts, slipping and a ccidents ... 
assures even pressure and a firm grip to the 
very tip of the jaws. 

Nos. 7 and 9 in a gift box ••• $5.40 
No. 7-Mox. jaw opening 3,4" ......•................. $2.45 
No. 9-Mox. JaW opening 1 " ·······-········· ······ 2 .95 
No. 11-Mox. jaw opening 1'/z" .... , . ~----· ··· · · · 4.60 
For sole at leading hardware, auto equipment, 
mill supply, plumbing ond electrical departments. 

BMC MANUFACTURING CORP. 

2'2 POPULAR 
• SCIENCE 

Binghamton, N. Y. 

• 

SPEED GRAPHIC. 

The 2 % x 3% Miniature Speed GRAPHIC 
is a gain available- in limited quantities, yes, 
but more and more are going to GRAFLEX 
Dea lers. It is lightweight, compact, versa
tile ! See the many prize-winning features of 
this dependable, easy-to-handle American
made camera at your dealer's! 

IN C ROCHESTER 8, 

' • NEWYORK 

VISIT Graflex Inform ation Centers-At SO Rockefeller 
Plaza, N . Y . and 3 045 Wilshire Blvd., Los Angeles, Cal. 

for hams a nd home recording. Repro
duces voice or m usic crisp a nd clear. 
Precision built with m oist ure p roofed 
cryst al. W orks indoors or out. Beaut i· 
fully finished in r ich b ronze en amel. 

Ask your d ealer 
Write for F ree L it era t ure describing 
T urner M icrophones. 

THE TURNER COMPANY 
2 17th Street, N .. E., Cedar Rapids,··lo~a 

Crystals licensed u nder p atents of the Brush D evelopment Co. 

• 1 to 9 H.P . Circulars on request. Building 
more now-We supply repair s for all SHAW 
Tractors sold in our 42 years in business. 

BUILD YOUR OWN RIDING 
TRACTOR-.. WAR HORSE" 
using old auto parts. powered by 2 H .P. 
or larger air-cooll'd engine; or walking 
type Gar den T ractor % to 3 H .P. or 
com:ert tr uck or auto into Farm Trac
tor . Each with steel or rubber tires; 
will plow, cultivate. P lans for 
building, in few hours, any one of 
a bove, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 
SHAW MFG. CO., 5712 FRONT ST. 

Qaletbura, Kansas 
668PS North 4th St.. Columbus, Ohio 
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FOR EVERY JOB • • • 

e What a difference a good screw driver makes! 
But what makes a good screw driver ... a Snap-on 
OCTO- GRIP screw driver? Nickel- molybdenum 
alloy steel blades, electrically heat treated to give 
the correct combination of toughness and hardness 
• • • tested hard-tempered tips, precision ground 
and shaped to prevent "chewing" and breakage .•• 
easily grasped, OCTO-GRIP plastic handles, non
rolling and shock-proof ... balanced design that 
gives you deftness, sureness and speed under all 
working conditions. These are the "musts" in a 
really good screw driver ... and they are in every 
Snap-on OCTO-GRIP driver you buy. 

Snap-on also makes other fine screw drivers • • • 
more than 75 different models, including Phillips 
screw drivers in both one piece and detachable head 
models, Reed & Prince drivers, offset and hammer 

head and spark testing drivers ••• a type and size 
for every service. 

Snap-on screw drivers are part of a complete line 
of 4,000 tools available through Snap-on's nation
wide tool service. Write for free catalog. 

SNAP-ON TOOLS CORPORATION 
8060-L 28th AVENUE • KENOSHA, WISCONSIN 
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A Gift he'll prize I 
There's something fri endly and 

cheerful about a pipe that makes it 
an especially appropriate gift at 
Christmas-time. Particularly if i t's 
a handsome pipe of fine smoking 
qualities. such as a Sterling H a ll. 

These choice pipes are fashioned 
from selected imported briar. hand
rubbed to a rich fini sh of lasting 
beauty. And their app~arance is 
furth e r enhanced by an itt/aid 
Sterling Si lver band which adds 
str~ngth to the shank and maintains 
a perfect fit for the stem. 

At better shops in a full range of 
shapes, individually boxed. 

Sterli11g Hall, Standard, 53.50 
Sterli11g Hall, Hand Made, 55.00 

Sterling Hall , Highest Grade, $7.50 

BRIARCRAFT, INC. 
347 Fifth Ave., New York 16. N.Y. 

BRING HOME 
MORE GAME 
with \the new. 

' 

S 16 t11 
Old timer or beginner, you'll 

gel .greater accuracy with 
Nydar Shotgun Sight. Puts a "bulls· 

eye-in-the-sky"-projects a dot and 
circle into space which indicates the exact 

center of impact of shot charge. Helps to de· 
termine range, and is a guide to correct leading. 

Built around precision optics on basic principle used 
on aircraft guns. Ideal for all types of shooting ; can be 

mounted on any type shotgun. $27.45 plus installation. On 
display at leading dealers. Makes the perfect Christmas gift. 
Free illustrated folder! 

The Nyclar Div., SWAIN NELSON CO. 
2352 Glenview RJ., Glenview, Ill. 

WORK BENCH 
Ideal for hobbyist or shop worker, 
this sturdy. useful bench makes home 
handiwork a joy! Heavy top, 2 large 
drawers. Tool rack, strong shelf, bins $l& 

95 !or nails and bolts. 59" long-23" wide • 
-36* high. Shipped unassembled. 
easily set up 1 from instructions l. F.O.B. Pbila. factory. Check 
or money order. Money back if not satisfied. 

J. B. NOLAN, Box W, 5040 Walnut St., Philadelphia 39, Pa. 

New, big, FREE 1947 Catalog full of ra
dios, ports, accessories, tubes, record 
changers, phono players, etc. 

RADIONIC EQUIPMENT CO. 
170 Nassau St. 1512 Hew York 7 

0 You WANT a perman ent business 
profession of your own ? Learn 
to make and fit arch supports. 

arnings of men and women in this profession run as 
high as $50 to $100 weekly. Not medical or chiropody 
-easy terms for home training-no further capital 
n eed ed, no goods to buy, no agency. Write for free 
booklet. 51 years in business. 
STEPHENSON METHOD, 6212 Back Bay, Boston, Mass. 
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THE IDEAL CHRISTMAS GIFT 
·Anti-magnetic, radium dial and hands, unbreak
able crystal, sweep second hand, precision tested. 

No .. ON 197 . 1 $29.75 
17 1ewels, sto1n .ess steel bock ........... .............. . 

No. O N 188 $47 50 
17 jewels, all sta inless steel case.................. • 

No. ON 328 SELF-WINDING $59 75 
17 jewels, all stainless steel case............ ...... • 
ORDER BY MAIL: Send check, money order, or pay 
postman C.O. D. Prices Incl. Fed. Tax & Postage. Gift 
Box. Wide choice of fine watches fo r men and women. 

Write for FREE Illustra ted Booklet " O N" 
All types a nd makes of watches 
repaired e xpertly and prompt ly. 
Free estimate on request. 

MODEL SHIPFITTINGS 
ol authentic design

new high s in d etail 
and craftsmanship 

Castings-Brass-Wood-Kits 
:.-=-:-- MODEL SHIPWAYS 

476 Main St., FORT LEE, N , J. 

DRILL-INDEX ~"~~i~~!~; 
indexing and filing twist drills. Eliminates search. 
Made entirely of steel in nine sizes. See your 

dealer or write to 
HUOT MFG. CO. 

4 36 Foot S chultz B ldg. S t. Pa ul 1, M inn. 

Special Surplus Sa11ings 
• on Plastics 
GRADE A PLEXIGLAS 

Reddish Black, Assorted Sheet Sizes, % inch thickness 
$1.90 per square ft. 

Also Plexiglas sheets new per sq. foot: 

1 1 16 .. .... . . $1.13 3 I 16 . .. ..... $1 .79 
11 8 .. .. ... . $1.46 1/ 4 ..... ... $2. 10 

Add 10% for packaging on orders under $10. Add $1 for pockog· 
ing on orders over $ 1 0 . 

. ALSO .•. complete line of RODS, TUBES, SHEETS, ODD SHAPES 
in all types of plastics. Dyes, cements, buffing compounds. 

Franklin Plexiglas Anti-Static Wax, Burnisher & Cleaner 

CADILLAC PLASTIC COMPANY 
657 West Baltimore, Detroit 2 , Michigan 

-

Wasteful lealcs 
• 1n your 

e~ting System 

Every crack, every leak, 
every loose connection, 

part or fixture in your furnace, boiler, 
tank, radiators and piping uses up heat. 

Seal up those leaks promptly and effec
tively, like professional repair men do, with 
Sn1ooth-On No. 1 Iron Repair Cement. 

Smooth-On makes repairs that stay tight,' 
Requires no heat to apply, no special ex
perience. Keep a supply handy for emer
gencies. Get Smooth-On No. 1 in inex
pensive 1%-oz., 7-oz. or larger size at your 
regular hardware store. If they haven't it, 
contact us direct. · 

,.. ... 
NolorCir•lolt. 
Home. , .. ..,. .. 

Plant 

REPAIR 
HANDBOOK FREE 
Practical, tested directions for 
ingen ious, sho rtcut repairs 
around the house and garage. 40 
pages. 170 diagrams. Pocket size, 
conveniently indexed. 

-------SEND FOR YOUR COPY------· 

Smooth-On Mfg. Co., Dept. 5 8, 
570 Communipaw Ave., Jersey City 4, N. J • 

Please send me a Smooth-On Re pair Handbook. 

Nom e ......................................................................... ............................ . 

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

1 ~-~<S ........•.•...•....•................................................................•... ........••••• 
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Get This 
Free Booklet 
From Your 

Dealer! 

·~-

• 

• 
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Adiustable Drop-Cord Reel 
WITH this drop-cord Reelite it is only 

necessary to pull the cord to ad just the light 
at the desired height over a workbench or 
near a hard-to-see job. It contains a 12-foot, 
rubber-covered cord. Appleton Electric Co • 
makes the device. 

Home and Workshop Index 
i Provides Quick Reference 
· WITH a copy of tbe new Home and 

vVorkshop Index, you can quickly find any 
article that you may remember seeing dur
ing 1946 on the craftwork pages of Popular 
Science Monthly. All articles that appeared 
from January 1946 to and including Decem
ber 1946 on craftwork, woodworking, house 
repairs, new shop ideas, radios, automobiles 
and related subjects are listed. 

--., To obtain your copy, send a dime to 
Popular Science Home and Workshop In
dex, 353 Fourth Avenue, New York 10, 
N.Y., enclosing a self-addressed, stamped 
legal-size envelope (No. 10). A limited 
number of 1941, 1942, 1943, 1944, and 1945 
indexes are still available. Send 10 cents for 
each copy you wish, specifying the year. 

CA PRI T P OTOS 
PRACTICALLY A Y S RFACE! 

fASY TO USE- BY CONTACT, BY PROJECTION 
-ON META4 GlASS, PAPER, PLASTICS, WOOD, ETC. 

Let your imagination go! Find new uses for your 
photographic hobby! Put those pictures you prize 
most on display in hundreds of interesting ways. It's 
all possible with the new Martin Multi-Mulsion-a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN L. MARTIN CO., BALTIMORE 31 MD. 

ASK YOUR DEALER ABOUT 

I 

CLENN L • 

' 
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TAPE R CUTT·ING TURNING THREADING 

A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES 

AND SHAPERS 

TURNING 

REAMING 

TURN IN 

FAC IN 

TURNIN 

• • cast ar on st e e I 

the right lathe 

fo~ small shops 

9 reasons why LOGAN 
Lc:-thes are BETTER lathes 

1 BALL BEARING HEADSTOCK 
for sustained accuracy. 

2 RUGGED, ACCURATE BED • 
within .0005' of parallelism. 

3 SELF-LUBRICATING BEARINGS 
at vital paints lengthen life. 

4 BACK GEARS ENCLOSED 
IN HEADSTOCK 
with shifter rack safely and conveniently 
at your finger-tips. 

5 RUBBER CUSHIONED COUNTERSHAn 
for smoothness and accuracy in working 
area. 

6 THREE POINT SUPPORT 
Steadies the countershaft, prevents 
rocking. 

7 ENCLOSED BELTS, GEARS, PULLEYS 
Prevents accidents. Keeps lathe clean. 

8 AUTOMATIC BELT TENSION RELEASE 
Makes belt changing easy and safe. 

9 PRECISION BUILT THROUGHOUT 
For tool room accuracy in your shop. 

T HR EADING D RILLING BORING 

T H R EA D I NG TAPER CUTTING 

ORING 

U T T ING 

T' ORI NG 

non-ferro u s me tals • p l ast ics 

compact Logan Lathe· 
. 

performs variety of work with 
speed, ease and accuracy 

The qualities which make the logan lathe a successful industrial 

tool are equally effective in the small shop. The wide variety of 

operations which can be handled on one logan Lathe is an im

portant advantage to the small shop owner. Designed for com

pactness as well as for efficiency, the logan Lathe occupies a 

minimum of floor or bench space. The ball bearing mounted spin

dle requires no adjustment from 30 to 1.450 rpm and permits 

use of high speed carbide cutting tools. Conveniently located 

levers and hand wheels enable the operator to work in safety 

and comfort and without fatigue. Rugged construction through

out, and self lubricating bronze bearings at vital points insure 

lasting accuracy and low maintenance. 

WRITE FOR THE LOGAN CATALOG ... complete illustrated 

descriptions of logan lathes, Shapers and Accessories. LH-9 

LOGAN ENGINEERING co •• A 9 2 3 LAWRENCE AVE., CHICAGO 30, ILL 

DEC. 241 
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Complicated patterns are no problem to 
the man using Atkins "Curled Chip" 
Band Saws. He knows the extra cutting 
ability in "Silver Steel" blades with 
"Skip Tooth" design ••• knows how 
rapidly and smoothly they glide through 
material ••• knows how easily they can 
be guided ·around the"trickiest" contours. 

In fact, every Atkins saw is a star 
performer on the job for which it is 
intended. That•s why -present production 
of all types is still below demands. Your 
dealer has done his best to keep you 
supplied with Atkins products- we're 

@ 
making every effort to help him 
do better. 

i ···~-~·} 
LUII:Jt 

E. C. ATKINS AND CO PArtY 

248 PO PULAR 
SCIENCE 

Indianapolis 9, Indiana 

PLANES OF All NATIONS by ~'-''-'~x ... ~~ 

SOLID·! Every model precision-cast in 
solid metal for greatest perfection of detail! 
Gun turrets, nacelles, rudders, reproduced with 
mathematical accuracy. 93 planes of 7 nations, 
beautifully finished. Scale: I in. to 36 ft. 

Priced 30c to 75c: Stands Sc each. Send 
35c for • catalog of over 
900 models of ships, planes, and tonk 

·' .• > ·. 
' .. 

. . . . ..• . .... . . 

MAKEM 

,;· .. J' 

. . . 

·. 

IYATHDME 

Amazing rubber mold-making outfit makes per
fect flexible mold.e of plaqu es, ash trays , book
enda, etc. Molda cost 6c to 25c each. Each m old 
makes hundreds of n ovelties and gifts to sell for 
. 1 .00 apiece and morel No experien ce n eces· 
s a ry. Everything furnished . Quick and easy. 
Start profitable busine s s ln your home-sell to 
stores, &'1f t shops. frtenda. resorts, r oad stands. 
bY man. Full or spare tlme. Write for c omplete 
FREE detalls and easy Instructions. 
SO-lO WORKS. INC •• Dept. N-801. Loveland.Ohio 

. 
Hold-E-Zees do the iob better, fa ster. They excel 
wherever screwdrivers are used. Gripper instantly 
relea sed by spring action, sliding up out of way 
when not in use. All materials highest quality. 
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featuring 'is Powerful 

SERIES 16* 
AM-FM 

CHASSIS 
ONCE a~ain Midwest 

demons trates its 27 
years of l eadership wit h 
this pow e rfu l S uper 
De Luxe S e ries 16* 5- band 
world-rang,ing, rad io t hat brings 
yo u noise-free FM r eception plus 
Standard Broadca s t and 3 s h ort 
wavebands . You ' ll b e t hr illed by 
its marve lous t one ... its weal th 
of n ew p os t- warfea w rcs ... i ts 01 1 6 ~~~ 
world - ranging, p erformance lftr (II~ 
that brings you the finest programs ~1 l,f ~ "'SSJs · 
with amazing clarit y a.nd s t rength. 'lsr lis 
S end today for th e n ew FREE 1947 Midwes t '" IS 

EVER I • 
I 

A1 SINSA110NAL 

FACTORY-TO-YOU 
PRICES 

• 

Catalog b efore you buy any r ad io. Take ad- '~'I 1. 411 
vantage of our sensational Fact ory- to-you 1/f# 
valu es and Hbera130 days Trial Offe r . #>I FREQUENCY 

MODULATION 

PUT THIS WORLD RANGING 

CHASSIS IN YOUR PRESENT 
I CABINET OR SELECT A NEW 

MIDWEST FR\JIY 

t h All4k lrt•rrt., •J• f M fll f \m~Utt •) • h i I f AmpbJ•tf 
tll A,lit Jtf A Mphflt , t . l A,;\1 Cefl .... ntt ••• f \ 1 1\JUH 

The SYMPHONY GRAND SERIES 16* AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC 
RECORD-CHANGER 
A REAL mas t e r pie c e of c a b loet 
d es ig n and r a d io eogl o eeriog 
•.. a luxurio u s mus lcallo -
strume nt that b r ings """""""' 

,,, f "-t o,.,-,n_,.., 
ot+ 11'4 H ""'"""'""' 

\ 
\ 
\ 

y ou the n e west m ar- \O~ ,,. ' \ ve ts of radio scie n ce , in- \t~. (£. c.'J> 
eludin g static free FM . cO ~ \'~ . \ .. autom atic record c hang- 1'-\)\0 ,.,.'! " r ~~' 
l o g , 5 wave b a nds and s1: \t \}<o""0 .-~ '1° -~:r'""'· 
sco res o f n e w features and -~<\\)"'11~ \} ql)'1

0
\\w ._et'6 ~ (l'J>'is 

l mprovem e o t s fo r you r lis - \ ~· \• t~· \\ 1 · \'\el.'" .. -r·~' ~ 
t e nlog ple asure. For c o m - \ ~e9 c.\t'~"" t'l'e~·- "< '""" 
ple t e d e tallsof this and other ' Ot' G"t'' ' " ,,\ -;0 

M idwes t R ad io mode ls send \ oe'o:-''" 
fo r y o ur copy of the 1947 Mid- \ ,.~6 
west C atalog today. \ 

::::::::=;;._----------------~-----·\ f'lO'''~ ./"' 
' \f~ss -
' 1'1'' 
\ c· t ~ 

\ I --. \ ,__. 
"'" ........ 

-----------------------~· 

r-1 -.,. I'" 

• 
Dept. 24-B • 909 aaOADWAY • ct•ct••Atl 2, OHIO 

DE C . 249 
1 9 4 6 

. . 

. . 
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THE WORKSHOP SAW 

14" X 18" 

PRICE $44~9S 

AS SHOWN 
, ~ .. ~'"" MOTOR 
LESS SAW 

A SUPERIOR 
Tilting Table 
Wood-Cutting 

SAW 
CAST IRON TABLE ALL STEEL BASE 

Ready NOW for your Home Worlcshop I 
*It cuts Deeper! (app. 2·11 / 16h with s· saw 

blade) 

* It's Sturdier, Heavier (60 lbs.) A Craftsman•• 
Machine Tooll • 

* No Die Cast Working Parts In CHIVRON 
Adoptable fo• use w1th 1/ 2 H.P, 1750 ~PM. l"'otor, 4 .. 
p ulley reco,.,..,ended. r spindle pulley fu•I'·Shed •' T oble 
extens•ons o,d sows ovo•loble osk for spec.ficot10ns 
ond p••ces. • Co,..plete CHIVRON Spec•f; cotio.,s Gn 

Request! 

ORDER NOW- WRITE DIRECT TO-

(or 

NEW 
Invention 

. 

Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 

• • • For Pleasure ond Pl'ofifl 
If you have a workshop-at home or in bual· 
ness-you need this new Warner Electro
plater. At the stroke of an electrified brullh. 
you can electroplate models and projecta
:you can. replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
I!J)W"kling coat of metal • • , Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple , quick. Everythine 
f urnished-equipment complete, ready for 
use. By doing a bit of work/or others, 310U' ma
,;hine can pay for itself within a week. So 
make your shop complete by eettm. a 
Warner Electr~later ri~tJ away . Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Moil Coupon. 
WARNER ELECTRIC CO •• DEPT. K-7 

ISI21ai'Yia Avenue. Chlc:aco 26, 111. 

WARNER ELECTRIC CO .. Ul2.JarvtaAvenue,Ct»qp280 De•LK·7 
I Gentlemen: Send Free Sample and DetaDs to: 

I Na~----------~----------------------
1 A~~·~-------------------------------
L Cily State J 
-------------~-----

250 ~reu~t: 

--- IMPROVE YOUR--. 
ELECTRIC .SHAVE •• 

Would you like even faster • • 
smoother ... cleaner shaves with 
your electric shaver? • Get a 
RANGER electronic lnverter*
it g ives your old or new shaver 
Up to 88% more cuHing effi
ciency. • The RANGER Inverter 
changes a -c to electronically 
controlled d-e, which increases 
shaver power. Your electric 
shaver can then cut easily 
through patches of thick or 
heavy becud. • Complies with 
shaver manufacturer's guarantees-will not harm any 
a-c / d·C shaver (Schick, Sunbeam, Remington-Rand, 

etc.) • See your dealer. If he Is out 
of stock, use coupon to order direct. 
Ten-day money- 0 N LY $4 95 
back guarantee. • Pot.Pend . 

....... ~ ''Just Plu1 It In"' o Styled In Ivory plastic • 

ELECTRONIC SPECIALTY CO. ~!',.!:~::;':.!:: 
.,,,,,_,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

i ELECTRONIC SPECIALTY CO. ~!.~~:';~~~!~~: i 
: UndH your mon•r ·l>ad1 euorontoo plan, send - IAHGh 1 
: tnnrter(s) at $4.9S each. Monty ordH or chock tnct.M4 : 
1 Add Sol01 Tu In California I 

: NAME : 
: ADDUSS : 

: CITY ZONE STATE : . . ,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,~, ..... ,. 
LIVE STEAMERS 

Blue Prints and Castings in *" Scale for Six Engine• 
Tom Thumb - Pacific 4-6-2 - Atlantic 4-4-2 
Tanker 4-6-6-T - New York Central Hudson 
4-6-4 - Union Pacific Articulated 4-6-6-4 

Write for Price List 
YANKEE SHOP, Machinists 

88 Hi h Street, Danvers, Mass. 

ORCYCLISTS 
ie ie ie ie ATTENTION! 
The B &: H F ootshift for all Harley' s eliminates h and 
~:ear shift, gives fast getaway, greater maneuverabil
Ity, m ;utimum driving safety. Improved clutch lever 
booster. Easy to install. Write for details, prices . 
SCIENnFIC RESEARCH CO 1618 N. V an couver 

• Portland 12, Ore. 

Qualify for Certified Grapbo Analyst Degree at 
home, spare time. Credit, Employment, Personnel 
Managers, Business, Professional men, women use 
.... ph-nalysl•ln their work. -m aubsblntlal 
f"•ln spare time. Many study solely for personal 
benefit, no desire to earn money, find It so fascl• 
rnatlnc they •art uslnc It to add to their In· 
eomes. Entertainment field pays well1 up to $100 
In a week reported. Others establishmg _profit
able practices as Vocational and Family Problem 
Counselors, Personality Teachers, and lecturers. 

CROWING- UNCROWDED PROFESSION 
More and more pollee use ~,T~~pho anatysl• handline •uspecte 
and criminals. They understan-t how criminals think. Their 
llaaclwrltlnc tells. Men like Hugh Dunlap, u niversity student, Harry 

. Allen, retired preacher, use it in court, win cases, earn 
f ees even before graduation . Only school In world de
voted to teac:hlnc ..,.~o analyst• offers thorough 
training to earnest1 ambitious m en a nd women regard
less of where you hve'"-small town, farm or city. Send 
for GRAPHO ANAL x ST, illustrated lesson , personal 
handwriting analysis offer, ALL FREE. Must be 21 or 
over. Address A. I. G. A. lac., 126, N .. l, Ml•s-rt. 
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A must tool 
for electri
cians. main
tenance men. home own
ers. Replaceable lamp in
side Plier tests 110 to 

· ·••• : 250 Volts. Plier pulls 
··, • fuses from 10 to 100 Am-

\ \ ... peres. Shockpreof. Re-
; ••••••· quires the use of only o ne 
l ha nd. Can be obtained from General 

/ Electric or Westinghouse stores. or 
Or d er one TODAY ..- fr om local electric dealers. 

A VERY WELCOME and USEfUL XMAS GIFT 
Price $2.75 without Leads. $1.50 additional for Leads 

STAR FUSE CO., 237 Canal St., New York 13, N.Y. 

OTTAWA TRACTOR SAW 

350 CUTS PER MINUTE 

Costs "eo u-Ti •ue 
.... ;;~, 

Make money sawing wood. Use Ottawa-fastest cutting. Cuts 
large. small logs easiest way. F ells trees. One man operates. 
Thousands in use. Built to last with heavy. stiff saw blade. P os
Itive safety clutch control; uses power take-off any tractor. 
OITAWA MFG. CO .. D-1201 Forest Ave .. Ottawe, Ken. 

'7 .... ' .. ·, ·t 
·~-· ·~ . •'S~"" • •• },; , . . . . .. · -. , A NEW TOY FOR XMAS 

FUN I E D U CATIONAL ! T oy s a ilor 
s ends s emaphor e and Mor se signals! 
M echanically controlled, can send mes
sages like a real b luejacket. Each toy 
comes complete with codes a nd instruc
tions. I deal X mas gift ! Swell fo r B oy 
Scouts, Schools and Cl ubs. J ust send 
$1. 50 to H. Sllken,21 West46St.,N.Y.C.,Pat.Appl.for. 

28 Lawn Ornament P atterns , 25c. Other patterns; 15·20" high; 
Dutch Girl, Dutch Bor. Pirate. Bull Terrier. ~leltlcan Girl, 
Me:rlcan Boy, Dwarf. P enguin. F\o\\'er Girl. IOc each. 25 Nov
elty Patterns, 30c. All 62 Full S iz~ Patterns. $ 1.00 Postuaid. 
S trother Pattern Ser vice, t>eot. 7-L, Box 38~. BP.Iinqton. W. Va. 

PROPULSION 
- ---

on e to a et 
Model En gine. S ingle-stage centrifu gal compressor and 
turbine. This is a real en gine, easily made with ordinary 
home workshop equipment. Complete plans for 
construction .•. design formulas and curves for 
checking performance and testing. 

THE ROTOJET CO. Department 9 
BOX 757 ·• LOS ANGELES 26 • CALIFORNIA 

I 
I 
I 
I 
I 

Ricle one ancl 
you'll buy one! 

The Whizzer Bike Mot or is the real an swer t o 
d ep enda ble. lo w cost tran!'lporta tio n . Fits a ny 
ba lloo n-tired bike . B uilt h y a uto moti ve 
craftsm en in t he heart of the a uto inclus try, 
the Whizzer hike m o tor inst a lls easilY and 

• 

will carry you fast (5 to 35 miles per hour) 
a nd fa r (12;) miles or m ore on a ga llon nf gat;). 
E njoy new freedo m and adven t ures w ith 
your \"'' hi ?.?.er. Use it for errand ;;, shopping, 
b usiness, recrea tion a nd work . \'"hizzer 's 
2}1 h .p . will t a ke you t here a ncl bring you 
h ack ! Does no t interfe re with norma l pecl a l
ing o f b ike . Pu t a Whi zzer o n hi s b ik e 
for C hristmas! WHIZZER MOTOR CO., 
P on t iac 15, M ichigan. 

Simp(,., P<Hitit·e contrr>ls. Ea•.v to 
r irlt>. too . . • " ' l&i ::t>r rloP•n '1 
clttJnJlP fJillunce or riding qualities 
of bikP.' 

See your WHIZZER 
dealer toc:lay 

WHlZZER MOTOR COMPANY 
Dept, 192. Pontiac 16, Mich. 

I enc!ose $99.97, which includes $2.42 Federal Excise Tax, 
() check or ()money order. Send me one Whizzer motor. com
plete, with full installation instructions. W r itten guarantee 
with every motor. . 
lf desc-riptive literature only is desired, check here ( ) . 

I NAME ______________________________ __ 

I 
I 
I 
I 
I 
I 
I I ADDRESS ______________________________ __ 

I CITY ::::iTATE I 
L--------------------J 

D EC. 251 
1 9 4 6 
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IIANDE 'I'OOL OF . 
1001 USES 

Smooth. s t eady power at you r fingertips ! P er form 
p recision operat ion s not possible w ith a ny other port
able t ool ! With a Handee you ca n turn ou t profes
sional looking pt·ojects for p leasure or p r ofit- ship. 
p lane a nd train models . costume j ewelry, wood carv
ings, puppets. init ia led tumblers, et c. AC or D C. 
25.000 r .p.m. Wt. 12 oz. 
USE THE RIGHT ACCESSORIES! Choose th em f rom the 
most complete line .. . m ore than 300 made right in t he 
Handee plant. 

A GOOD START-THE 

HANDEE KIT 
HANDEE T ool 
and 45 most 
popular acces
sories packed in 
compa ct s teel 
ca rrying case. 
Yo u ' ll be 
amazed a t wh a t 
you can ac
com plish! Com
plete, postpa id. 

$27.50 
~ Hande~ only, \\'ith 7 
0-9 accessori~s. $20. 50 

1': YouR 
ltE G/ SELF OR A FRIEND··,· 

FT 0 F A L1 F E1' \ M £. • 

NEW PRECISION ATTACHMENTS 
F i t H andee only, enab le novice 
or cra ftsma n to do p er fect wor k . 
Magically, easily , your offh and 
car ving, r outing, sh a ping will b e 
exact a s to depth of cut, ac
cura cy of line. Set of 6 attach
men ts with instructions , post
paid $7.95 

ORDER NOW! SATISFACTION GUARANTEED! 

FREE! NEW 52-PAGE MANUAL 

---------------------· 
CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept. PO. Chicago 7, Ill. 

Sen d 0 Handee Kit 0 Handee Tool 0 Precision Attach
ments 0 C.O.D. 0 Remittance enclosed 0 Send Manual 

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

Address . . ....•.• •••••.••••••• •• •.•••..•..••••••• , 

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

252 POPULAR 
SCIENCE 

Helium Test for Vacuums 
DEVELOPED to test vacuum systems used 

in atomic research and electronic and chem
ical processes, a new Westinghouse device 
detects the most minute leaks. In operating 
the apparatus, helium gas is blown on the 
equipment to be tested. If there is a leak, 
the helium gas is drawn into the vacuum 
system and is detected instantaneously by 
an electronic tube in the meter box at lower 
left in the picture. The amount of helium 
detected by the electronic tube is shown on 
the dials of the meter box, indicating the 
size of the leak. 

Jack Supplants Trailer Blocks 
ELIM INATING the chore of propping up 

auto trailers with blocks, the Persson trailer 
jack provides a foundation on any s.oil. For 
leveling, a jackscrew is ad jus ted after the 
eight-pound supp ort is in p ositipn . 

• 

CopynghtL'd ma.enal 
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7x50 
Waterproof • Dustproof 

Fungus Proof 
Coated Lenses 

Brand New 
Complete with case 

$135 :f. PGst-
• paid 

6x30 Binoculars $33.50~ 
Made for U. S. Army 

These binoculars are used but h ave been 

carefully checked and are guaranteed to 
be in g ood working order. Leather carry
ing case with straps iQcluded. 

* plus 20% Federal Tax 

BROWNSCOPE co. 
Dept. 12P, 24 West 45th St., New York 19, N. Y. 
Telescopes Binoculars Micr:oscopes 

With our six Inch tool stee l cutters 
make mouldings , casings , d rop -leaf 
tables , grooves beading and jointing . 
Moulding cu tters , A 1 ln. wid e $ 1.5 0. 
1 112 ln. $2. 0 0 . Jointing cutters, B 
1 ln. $1.50. 11/2 l n. $2.00 . E 1 ln . 
for drop-leaf tables . $1.50. E J l,~ 
ln . Makes 3/4 ln. cove & Qua rte r. 
$2.00. Postpaid. Guaranteed . Sta te 
size hole. List & F older free . 

.IOHN A. SANDSTROM 
Rt. l · P . Clearwater. Fla. 

with 

MODERN 
LAWN MO ER 
SHARPENER 

Dealers wanted 

SHARPEN ANY LAWN MOWER from 5-inch 
Edger to 36-inch Power Mower in ten to twenty 

minutes with a MO DER N LAWN. MOWER SHARP
ENER because dismantling is unnecessary- neither 
handle. roller. wheels nor motor need be removed 
when sharpening any mower. . . t he MODERN 
SHARPENER rliminates all hand fil ing; it p recisio11 
grinds to t he extre:r.e ends of both left or right reel 
blades. Bottom knife is held in same brackets for 
shctrpening. NO EXTRA ATTACH M ENTS! O rder 
t oday ! Price $241.50 (Jess m otor) f.o.b . Pasadena. 
( 0 or V., H . P. single phe~se motor recommended. ) 

odern Mfg. Co., 156 N. Fair Oaks, Pasadena 1, Calif 

-

r ...., ...... ,.,, 
f 

I 
" . .. 

' ' 

The Great NEW 1947 
HARLEY -DAVIDSONS 
Thousands of riders - old and new 

- want the thrill of owning a 1947 

Harley-Davidson. The new models, now 

on their way to dealers, are tops for 

streamlined beauty - champions in 

performance. What a wallop they pack 

in power and speed . . . ruggedly built 

for stamina! No w onder the demand is 

terrific! The sooner you see your Harley

Davidson dealer, the earlier you can 

enjoy exciting good times that come 

w ith owning a 1947 Harley -Davidson. 

.~ - ,.,;.:. 

• 

HARLEY-DAVI DSON MOTOR CO. 
Department PS, Mi I waukee 1, Wisconsin 

Send free oopy of 24-page "ENTHU SlAST" 11Iagazine, 
filled with motorcycling pictures and thrilling stories. 

• 

I 
I 
I 
I 
I Name---------------------------------------------------· J 

-4-ddress ___ --__ - ------------____ ----______ ----________ - · I 
CitY------------------------------------State ____________ J --------------------

DEC. 253 
1 946 
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IMMEDIATE 
DELIVERY! 

$ 
• 

F. 0. I. 
ROYERSFORD, PA. 

COMPLOI AS SHOWN 
TABLE SEGMEN1'-Shows degree of table tilt 
-graduated. SPLITTEIIt-Hard temper cold 
rolled steel. GUARD- Aluminum. MITER 
GAUGE - Aluminum . Aceurately graduated 
450 each aide of center. BEARINGS-<2l 011· 
lte bronze. CAPACITY-0 to 21/4". TABLE 
12"Xl4". SHIPPING WEIGHT-44 lbs. 

Thle ftrlce le lei ow the Authorized 0. P. A. Ceiling 

AMERICAN MACHINE & TOOL CO., Inc. 
I DIPARTMINT 2 00 • ROYERSFORD, PA. I 

PROFIT AHEAD 
Plastics, colorful and glamorous mate· 
rials of the future, offer you a fa sci· 
noting hobby - or a profitable plastics 
fabricating business of your own. 
CATALOG LISTS NEW MATERIALS 

Ready now, the new 40-page Carmen
Bronson CATALOG gives you complete 
prices and data on all materials you 
need. Plexiglas, Lucite, Bakelite, 
lumarith, lignolite, Tenite etc. in 
sheets, r'lds, tubes and special forms
crystal-clear and in many rich, glow
Ing colors. Catalog also lists numerous 
cements, JJyes, compounds, accessories, 
supplies and semi-fabricated kits. 
HANDBOOK GIVES INSTRUCTIONS 

The new Carmen- Bronson PLASTICS 
HANDBOOK tells how to fabricate 
plastics easily and simply into beauti
ful objects for gift or sale. Contains 
construction plans for many simple and 
advanced projects. Profusely illustrated. 
Gives practical advice on how to start 
your business in this profitable field. 

10~ BRINGS BOTH BOOKS 
Tolce the first step TODAY toward your 
IJrilliont future in plastics. Send only 
10 cents NOW for your copies of the 
Carmen-Bronson CATALOG and Car
~~ten-Bronson PLASTICS HANDBOOK. 
CARMEN•IRONSON COMPANY 

10¢ 
BRINGS 
BOTH 

BOOKS 

J65 fast 3rd Street, Dept. J2-A, Mount Vernon, N. Y. 

254 POPULAR 
SCIENCE 

------------------------------~ · 

''JACKPOT'' 
· Home Model 
COIN MACHINE 

Great fun -maker for recrea
tion room or club. Soon pays 
for itself. Fully automatic 
payout, three reels, with all 
the usual winning combina
tions . . . . cherries, lemons, 
plums, etc. Double jackpot. 
Set for 60 % payout to the 
player, 40 % profit for the 
house. Guaranteed to satisfy or 
money back. Rugged lifetime 
construction. H t. 181h in. 

aKt~s space only 14 ¥.! X 11 ¥.! in. CH OICE OF 1¢, 5¢, 
~vii', or 25¢ P L AY. Shpg. wt. 47 lbs. Send ~50.00 
deposit, balance C.O.D. Expr ess F.O.B. Ch1cago. 
Imme diate d elivery ..•..... • . . . Each, $198.00 

HAPPINESS 
Millions seek happiness, but very few find it. 
Would you like to know the secret of the suc
cess of these few ? Send 25c for a copy of 
INTO THE SUN. Its reading can change the 
entire course of your life. Address Dept. Q-1. 

LEMURIAN FELLOWSHIP 
Box 586 Ramona, Calif. 

External and , cyl
inders and valve ports quickly and easily 
with LUSCO PLASTIC SEAL . 

...,.. 90 d ay Service Guaranteed or your money 
Ill"'" back. Send money order or $ 3 00 

check for full pint-more than • . 
sufficient :tor average repair . . . Postp••• 

Detol1 condructtoa Blueprints o• 6 lewts •etot Ofld wood·world .. 
tooh POttpoid for $l .00. Include'\ print• fot lewis to• Shopet, 
Millifll,jMachll'le~ Drill ,.,ess, Vise, r Circular Sow .. 6• • Joint.,. C:O. 
f"S• for these tools 'ave up to 80% of comparable new tool cod. 

lllustraled 32-page Catalog-sent free with Blueprint Order 
-describeo 21 Lewi1tool1. WRITE TODAY I 

LEWIS MACHINE TOOL CO. 
P. 0. 811 7446, Sta. L, Dept. S, los ADIIIes 23, Calif. 

.FREE! 
rAMOUS 

BLUE BOOK 
CATALOG 

. 
GAME SUPPLIES 
Club Furniture • Counter 
Games Punchboards • 
Magic Cards Readers, Read 
the backs - Inks - Daubs -
Poker Chips • Tops Flats • 
layouts Game Boxes. 

K.C. CARD CO. , 838 South Wabash Ave., Chicago 3, Ill. 

EYE· 
GLASSES 
BY MAIL 

16 Days Trial 
Write Today for Free Catalog. Send no Money 

ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.SP-12,Chlcaeo. Illinois 

• 
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···~lliltl ss 49 Dllrwert • 
ONLY 

pluslO If• Fed. Tax 

The watch you·va bean waltin1 for! 
Swiss Movement 

Precision made by 
Expert Swiss Craftsmen 

WRITIEN GUARANTEE 
WITH EVERY WATCH 
A fortunate purchase 
makes this amazing offer 
possible. Latest military 
styling, red sweep second 
band. Easy to read Extra 
Fancy Dial. Comes com· 
plete with Leather Strap. 
A watch you'll be proud 
to wear or give as a gift. 
Below O.P.A. Price. 

SEND NO MONEY-Pay Post
man $8.49 plus 85c Fed. Tax and 
few cents postal charges, or, send 
$9.34 with order and we pay post
age Return within 10 days lt not 
delighted for refund providing watch 
has not been tampered with. 

Hurry-Order Now-Supply Limitedl 

B~ild this Elec- MOTOR SCOOTERI AS LOW AS 
tric or Gas • $29 95 Speed 80-45 MPH. 2 apeed transmission. Low ,.,-avlty 
spring frame for better control and e.asy riding. • 
Large 12" tires-ULTRA STRE AMLINED! Gas model 
baa 2 H.P. engine, Electric has hi-rate self ~ontalned 
charger -plugs Into any 110 volt socket! 

Sa • 0 I Sl DO (cash or money order) for com-
1 I Y • plete photos, blueprints, construe· 

Uon (C O. D. $1.52) details, lists of factory made 
parts, prices, etc., as well as detailed lnfor· 
mat!on on 20 other products-some as follows: 
Electric & Gall Lawn Motor11 
Cut1tom Built Home Freuertl 
Auto & H ome A ir Conditioner• 
Electric Outboard Motor• 

4 H.P. " Midget" Motoreycle 
If H . P. "Midget" car 
Electric & G~ Bike Motor• • H.P. Garden T ractor• 

PRODUCTION Dl 
Our Spe'cialty, Give us a try at your produc
tion problems. 
D. C. MOTORS, good delivery on 14 , lh and 
lh H.P. Mftrs. of A.C. Gen erators, Converters, 
Frequency Chargers, etc. 

KATO ENGINEERING COMPANY 
120 Maxfield St., Mankato. Minn. 

CONTROLLO-DICE 
Easy to Operate. No Switching, 

No Skill or Practice Needed. 
Complete Instructions with Order. 

PASSERS (% Quality lnlaid) .......... $3.00 
MISSOUT ('h Quality Inlaid) ........ 3.00 
Both Above Pairs ... ....... ....... ........... 5.00 

Order C. 0. D. or Cosh. PRINT nome ond oddress p lainly. 

MAGIC HOUSE 

• 

P. 0. BOX 4322-DESK 2 
SAN FRANCISCO, CALIF, 

ALLIED'S 
1946 RADIO 

CATALOG 

··• 

. ' . 
LARGEST STOCKS 
OF EVERYTHING 

IN RADIO ••• 

' 

SERVICE~fEN' Dealers! Soundmcn! Amareu rs! 
Builders! Experimenters! Send for the handiest. 
most complete 1946 Buving Gtlide fo r Even·· 
thi ng in Radio! Features la<est radios. sound 
systems ,amateurand builde rs' gear. thousands o f 
radio and eleC!ronic parts- world's largest and 
most complete qua lity stocks-at lo·west prices. 
faste st se r\'lce~ expert help! 

MORE THAN 10,000 ITEMS 
Everything for every radio usc: new model 
home radios, phono-radios, communications re
ceivers, Ham kits, radio parts, tubes, tools, test 
instruments, public address equipment, easy-tO• 
build kits, diagrams. instructive books-all tH 
lowest prices! 

HELPFUL RADIO BOOKS 
& O 1 No 37-752 tOe: 

Radoo Formulas a a No 37-751 tOe: 
O oclionary of Radoo TermsN J7-753 tOe: 
Rad io Corcuit Handbook ~ 37-750 tOe: 
Radio Builders ' Handbook o. -755 tOe: 
Simplified Radio Servocong No . 3~ :zsc: 
R:~dio Data H andhook No. 37-75 . . . 
ALL SIX BOOKS No. 37· 799 ..• . • • . 7Sc: 

Par :'Ill el.Resost an eel .,nnd SNeor ie3s7 -960 • , :zsc: 
Cap:~cit ance Calcu a or · 

R· F Reson:~nce and Coil :zsc: 
Wondong Calculator. No. 37 ·!155 · ' • •· • 

ALLIED RADIO CORP. 
I 833 W. Jackson Blvd., Dept. 7-/AJI 
I Chicago 7, Illinois 

I 0 Send FREE 1946 CAT A lOG 
: Q Send Six Books No. 37-799 t 

OSend Books checked above f $ ••• enclosed 
: 0 Send Calculators checked above 

I 
I 
I 

J'\1a111e •• •• • • ••••••• : • ••••••••• " •••••• •• • • • • • • • • • 

Atltlrels .. •••••••••••••••••••••....•....•••••••.. 

\ Cily ••••••••• ~ ••• . ••••••••• • Zoue ...• State .••..•• _,1 
'~~---~~-----------~ 

DEC. 255 
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Benefits begin the day you enter a hospital 
FOR SICKNESS OR ACCIDENT 
Hospital Expenses paid, up to • • • • • • • $540.00 
FOR ACCIDENT 
Doctor Expense paid, up to • • • • • • • • $1 3 S .oo 
Loss of Wages reimbursed, up to • • • • • • $300.00 
Loss of Life by Accident • • • • • • • • $1 000.00 
WAR COVERAGE AND EXTRA BENEFITS 
Childbirth Expense paid, up te • • • • • • • $7 s.oo 

• Ic's easy to run into debt when sickness or accident hit. 
Under the Family Mutual Plan you'll be able to pay your 
hospital bills. And in case of acciJem, you'll be reim
bursed for your doctor expenses, for loss of time from 
work. You can encer any hospital in the United States. 
Your famlly doctor may am:nd you. Benefi ts applying to 
children are 50% of those paid adults. 

MAIL COUPON TODAY-No Agent Will Bother You 

FA MI LY MUTUAl LIFE INSURANCE CO., WilMINGTON 99, DEL 

·-------------------------------------------~ : Family Mutual Ufe Insurance Co. PS 14 1 
1 601 Shipley St., Wilmington 99, Del. : 
: Please send me, u•ithout obl1oatton. complete tn.rormatfon on 1 
1 vour Eronomtcal f/ ospttalfzatton Plan. f 
I I 1 NAME I I I 
: ADDRESS I 
: CITY STATE . : ·-------------------------------------------

SAW 
fll\MG 

Cu stomer: 
"That's a beautiful Job, 
Pete.'• 

Pete : " Yes. you 
can't beat 
the Foley 
r~r turning 
out a per
fect cutting 
Stl\V.'' 

is a Good Business 
With the Foley Automatic Saw Filer you can 

put yourself into a. fine cash business with s~eady c_u~tomers 
and make a good hving. The Foley automatically JOmts the 
saw, mal{ing a ll teeth t•vcn in size , shapE'. spacing. T he 
Foley is the only machine that files all band saws, also 
band and cross-cut circular saws. SE~n :t'OR 
F RE E PLAN--Shows how to start a saw repair 
s hop. No canva ssin,;. Send coupon today. · 

FOLlY MANUFACTURING CO. 
1219-6 Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 

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

'~ --------------------------.. r-·-

COLLECTORS RARITY 

RARE MILITARY COLLECT 
SHOULDER PATCHES 

• 
THE HULL STREAMLINE 
AUTOMOBILE COMPASS 

Is a quality instrument of time
proved reliability . . . used by 
hundreds of thousands of mo
torists and the a rmt-d forces. 
Universally acceptable. con 
veniently priced for Christmas 
giving. P r h-e 83.95. At your 
dealer's. Write for circular. 

HULL MFG. CO. 
P. 0. Box 246-E13, ·warren, Ohio 

WHY JOB WORRY? 
LEARN ELECTROPLATING 

Highly paid, uncrowded, Interesting business. Part or 
full time. Chromium, Nickel, Gold, Sliver, etc. Send 
postcard for FREE bookle t and proof. 
PLATER HYDE. Dept. S Post Office Box 176. 

National City. California 

if trained in 
Big income jobs await you. L~am quickly a nd 
thoroughly. Enroll under 0. I. Bill. Writ• today . 

Hobert Trade School, Inc., Box P.563. Troy, 0. 

arc 
welding 

\VATCHES W"ANTED 
BROKEN OR USABLE 

All kinds. Highest Prices paid ror jewelry, rings, spectacles. gold 
teeth, diamonds. Sterling Silver. etc. Cash mailed promptly. \Vrlte 
f o r fre(> shipping container. 
LOWE'S, Dept. PS, Holland Bldg., St. Louis 1, Missouri 

DETECTIVES 
TRAINING-SECRET INVESTIGATIONS-FINGERPRINTS 

Easy K ethoc1 - Short Time . - Rewarc1a . 
Dome-Travel-Secret Code-B ooklet FREE- WRITE 

INTERNATIONAL DETECTIVE SYSTEM 
1701·P Monroe St •• N. E .. Washlncton. D . c. 18 

SAFEGUARD AGAINST 

ATHLETE'S FOOT 
and BLISTERS with 
DALE VENT-O-SOLE, I~C. "-=--" 
45· 7 Halleck St. ,Newark 4, N.J. 

l:. S. Army and 
British Go,·t. 

bought millions. 
'"on•n pla~t ic shoe 

'l'entilator flows air 
under feet- ht'lPs pre'l'ent 

infection, keeps feet dry. r ids 
shoes or perspiration. R etards 

fungi. Guaranteed. l!'ree ]!'older. 

FALSE TEETH 
KLUTCH holds them tighter 
KLUTCH forma a comfor t cushion; holds den t al 
plates so much fi1:mer and snugger that one can 
eat and talk with greater comfor t and security; in 
many cases almost a s well a s with natural teeth. 
Klutch lessens the constant fear of a dropping, rock
Ing, chafing plate . 25c and 50c at druggists ... • I! 
your druggist hasn't it, don't was te money on 
aubstitutes, but send us l Oc and we will mail you 
a generous trial box. © I . P . INC. 

KLUTCH CO., Box 4694-L, ELMIRA, N.Y. 

C.opynghred m< 'n..:tl 

. . 



TEA MMINE'N G I N E I 
REAL Working Model-Not a Toy 

for only $17·50 
Strongly made of Bronze, 
Brass and Iron. COMPLETELY 
ASSEMBLED- READY FOR 
STEAM! A practical working 
model that performs and oper
ates like a real steam engine. 
MADE TO EXACT SCALE. Educational, 
instructive. entertaining. For students, · · 
experiments. display. Sug-gesh•d use: aerating pump in t rop
ical fish t a:ll.k. Many more uses. Specifications: Over-all length 
of base-6". Over-all height-3", weight-2 lbs. 4 oz., finish 
is red en amel with Brass t r im. 

Orde r today. Remit wlttt order. Sent postpa id. 
HARRY ROSS, 68 West Broadway, New York 7, N.Y. 

Use on~ motor to drive ont> or a half 
dozPn powt"r toohl:. Automatirally prn· 
vldt>s correct h t>lt tPnslon and pnll t'y 
a llgnmt>nt. Sturdily made from colcl 
rollrd stc•('( , of arc wrldt>cl "onstrut>· 
tton and cadmium plat~cl. Easy to In· 
stall. Ellmlnatt>s coun!c•rshaftlng. Com
pl t>t e set. for motor and ont> t ool • • • 
Sl.50. Yokes for rac·h aclclltlonal tool 
• • • S.7ii. Add 2:;c for postage and 
hanclllng In U .!i.A. 

KELBER INDUSTRIES 
9601 Baltic Rd. , Cleve land 2, Ohio 

when used with K-Jax 1-2-3 Line 
1. for Wood and Metal Sawing. 2. for Metal Shearing. 
3. for Riveting-Chiseling and Drilling holes in concrete. I[ 

Write for illustrated circular 
K-IAX, P.O. BOX 3044, DALLAS, TEXAS 

500,000!!!! 

• • 
Send 3 cent stamp for 11BARGAIN11 list. 

BOX 84B 
A. JAEGERS 

SO. OZONE PARK 20, N. Y. 

F'mest quality. Over 300 artistic drsigm. Write 
for our attractive free catalog and select a 
beautiful pin or ring for your clus or club, 
Dept. 0, Metal Arts Co., Rochester, N. Y. 

GAS TORCH 
1he Modern Way of Soldering 

Ideal for har(l anrl soft ~oldering-. Will 
heat quicklr; solder will tluw t'redy and 
smoothly. No compres~ecl air r etjuired. 
Nothing to pump. Self-adjusting. Safe. 
Economka I. Can be u~cd for annealing 
small part~ and bending metal part,;. Gen
erates a heat of 1700° Fahrenheit. Simply 
connect to nny illumina ting gas jet with 

a rubber ho~e and operate . Tornado Torch Ko. 119 comes 
with three (3) t ips, (%". 1,4", %" blast). 
The Tornado Gas Ton.:lr No. 119, complete with three tips, 
is $2.95. See your dealer or order direct. Send check or 
money order- post paid. 

Robco Corporation, 204 E. 44th Street, New York 17, N. Y. 

OH, ~ES HE IS.' HE POl Nr.S 
OUT CARS THAT NEE 0 
BURD "GRAF- Ft.ox• 

PISTON RINGS! 

I I I I I I • 

' I ' 

1 • 
• • •• •• 

\
• • \ I 
• • . ' ,,,,,, 

' ·'''•'''' ' '\'•"•' l I' I '' .\ \ H tl I 
•' \ ' I . ., . ,,, ., .. ' . 

• '\' 'L 

HERE ARE A FEW "POINTERS" ABOUT 
BURD 11GRAF-FLOX" PISTON RINGS ••• 
• When your engine lacks pick-up and starts using 
gas and oil excessively, just head for your favorite 
repairman and ask for a re-ring job with Burd 
"Graf-Flox" Piston Rings. You'll be surprised at 
the instantly improved performance. Burd Rings 
are quicker seating . .. require no run-in ... will 
not seize or score because of the exclusive "Graf
Flox" process. Electric furnace iron produces cast
ings of uniform strength and tension. Precision 
grinding and finishing assures minimum wear of 
cylinder walls. Mail coupon today for two FREE 
booklets described below. 

BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL 

I 
I 
I 
I 
I 

BURD PISTON liNG CO., DEPT. 
Rockford, Illinois 
Gentlemen: 
I 'd l ike a FREE copy o( your "Handy 
Handbook'' which tells how to keep my 
car in good working order. Also send a 
" Car Economy Record Book." 

• 

1 Name . . . .......... .... . .. . . .. ..... ..... . 
d 

... __ 
1 A dress. • • • • . . . . . . . • • • • • • • . . .. • • • • • • • • . 1 
1 City ... ..................... State. . • . • • . ..J 
'-'----~---- .... ---.---------
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SEND FOR 
CATALOG 
TODAY! 

258 POPULAR 
SCIENCE 

DEPT. C 

MODEL TOOLS 
BOX 30 • BURBANK, CALIF. 

• 

Self-Adiusting Shoe Holder 

A SHOE holder that slips into a wall 
bracket has been developed by the David 
Shine-Stick Co., of St. Paul. Self-adjusting 
springs keep shoes flat on the holder, elimi
nating the need for shoe trees. Neoprene 
pads protect heels and toes. 

~;·.v .':'f(.f'"·: ~ ,.. .. " . ~ .. ··:-: Y' ~~~-~ ·.'f";_........,,.7 ,...."""',.,.,... .. •• • ••• ... _...... •• , .... 
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Keeps Decoys Right Side Up 

A KEEL designed to keep duck decoys up
right in rough water is manufactured by the 
Mt. Clemens Specialty Co., of Mt. Clemens, 
Mich. If the decoy upsets, a trigger drops 
and allows the keel to faH on one side of the 
decoy's base, causing it to right itself and 
thus reset the trigger. 

Copyngh ed materli.JI 



EASY to 
PLAY 

Order 
Yours TO-DAY 

<!Its N(Ut.' .1! uetleH. 
HARMONICA 

Most wonderful pocket instrument ever made is the bar· 
monica. Easy to master, fun for Everyone. $

2 35 The Luellen has 10 holes, 20 notes. K ey of C. 
Beautiful tone. Now ready. Postpaid Only • 

' 
INSTRUCTION BOOK. Simple for youngest child. No notes, 
scales nor exercises. Ten lesson charts show everything. In· 
eludes 75 popular songs. Price $1.00. Here's our special 
introductory offer : The Instructor and the Harmonica, both 
postpaid, both for $2.85. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034 Page Avenue, OepL 1204, Hazelcrest,UI. 

Steel heels 
To Build Your Own Wauon9 Car4 Toy. ete. 

Sturdy, rubbe r tired pre-sed steel wheels with red en
amel finish . Ready to use axles- threaded at both ends. 
Acorn nuts supplied. Order today, or s end stamp for catalog. 

WHERS WITH SOLID RUBBER TIRES 
4" Wheels, V.." bearing, Steel Disc . .. .. . $ • 75 
6" Wheels, %" bearing, Steel Disc...... 1.00 

WHEELS WITH SEMI-PNEUMATIC TIRES 
6" x 1.50 with %" Olllte Bearing . . . . . . 1. 75 ===: 
8" x 1. 75 with %" Olllte Bearing. . . . . . . . . . 2.25 

AXLES, COLO ROLLED STER 
1.4" x 14" long. Nickel Cap Nuts. . . . . . . . . • .40 = = 
%" x 16" long, Nickel Cap Nuts ..... ... .60 
lfz" x 18" long, Nickel Cap Nnts.... . ..... .so 
S e nt postpaid In u . s. on receipt of price. 

CIRCLE METAL MANUFACTURING COMPANY 
4272 E. PACIFIC WAY LOS ANGELES 23, CALIF. 

For the first time you can now melt fine gray cast Iron on a small 
scale at home. Produce cast iron at a profit from scrap, Use castings 
in design problems. 

Fourteen detailed blueprints of a proven small cupola and complete 
text of instructions for $4. 8:'1. A !so a comp!et(' line of sands. flasks, 
metals, crucibles. etc. Send IOc for complete catalog and preliminary 
instructions. KEN PARR. Box 637. B West l afayette, Indiana. 

NLENZ Cleans Lenses! 
for Camera Lenses -for Eyeglasses 

R emoves dirt; leaves transparent, lens-protecting film 
that lasts for days. Money back guarantee. Send 50c 
for 1 oz. bottle. 

GREENWICH PRODUCTS CO •• 
Dept. A. Box 438, G. P . 0., New York 1. N. Y. 

ROLLER 
GUIDE~·-......::--

It's easy to hone keen cutting edges on your Check or 
chisels and plane blades. Precision adjustment money order 
for ANY ANGLE of bevel. Roller glide makes $2 95 
every stroke uniform across oil stone. Light, • 
strong-ideal for home c raftsmen, hobbyists, car-
penters. cabinet makers. POST PAID 

McLAREN INDUSTRIES, INC., Box 606, TROY, N.Y. 

B 
I 

R 
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e MORE POWER e FASTER PICf~-UP 
e CLEANER, COOLER, SMOOTHER 

MOTOR e GOOD MILEAGE 
e ECONOMICAL, TOO. 

WATER INJECTION, once a top military avia
tion secret for fighter-craft airplane engines to 
increase horsepower and speed; to decrease 
fuel consumption, keep engines cooler, clean
er, more carbon-free, is now available for 
Cars and Trucks in the VANDERPOEL WATER 
INJECTING CARBURETOR. 

THOUSANDS 
I N USE 

TANKS 
EXTRA 

Quickly and easily installed between air cleaner and 
gasoline carburetor, the VANDERPOEL automaticaJly in
jects a regulated and controlled amount of water, or 
alcohol-water (for winter) through air-horn of the 
gasoline carburetor and into the air stream, thus com
bining • • . with fuel-air mixture. 

DECLARED GREATEST AUTOMOTIVE 
IMPROVEMENT SINCE 4-WHEEL BRAKES 
Your car performs better at night or during a rain 
because Water Vapor, in mixture with the air and 
petroleum gases, acts as an internal coolant, reducing 
high temperatures and peak pressures, suppresses det· 
onation, ("ping" ) and pre-ignition, permits advanced 
timing, increases combustion time period of the fuel, 
dissolves gummy carbon deposits, keeps spark plugs 
clean, reduces fuel consumption, and produces higher 
power output from the engine. 

ASK YOUR DEALER 
ASK for literature. ASK to see the VANDERPOEL 
ALL Service Stations, Garages. Tune-ups, Tire, Car, 
Truck, and Tractor Dealers EvERYWHERE in the 
United States can sell and install the VANDERPOEL 

· (If your dealer can not serve you, order direct. 
Mail post-card for literature.) 

EXOLA PRODUCTS, INC. 
2423 E. 57TH STREET e LOS ANGELES 11 • CALIF. 

WANTED IMMEDIATELY 500 MEN WITH MECHANICAL 
ABILITY AS DIRECT, FACTORY, WHOLESALE DIS
TRIBUTORS TO HELP US SERVICE THOUSANDS OF 
RET AIL OUTLETS. PLEASE WRITE. 

DEC. 259 1946 
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The replacaable fllter in 
.7'~ MEDICO Pipes .,_ 

e 
161 .... _, Cuts down nicotine, 

whirlcools smoke 

Reduces tongue-bite, 
collects flakes and 
slugs, absorbs juices 

Cleaner, cooler smoke 
enters your mouth 

e REPLACE FILTER 
WHEN DISCOLORED 

-.... 
.... 
Q 

PIPE 
$} 

with box of 
10 filters 

j/lanl(. MEDICO 
THE LARGEST-SELLING FILTER PIPE 

Only these genuine 
filters give you genu
ine Medico-Fil tered 
Smoking. Po ck ed 
only in th is red
and-black box. 

Popular 
MOTOR BOOKS 

19461NDIANAPOLIS $} 00 
"'500" RACING BOOK • 
80 ILLUST R ATI ONS, drawings, 
cbarts. World famous drh·er. car 
data on I!Wi ran• and hhchl hrht• 
Georg-,• ttni•N-tm r;..~t·insc rarrPr. S l . OO. 
Lance :.l211 · 11:t!Ct' IndianaJ>Olls Race 
Hi Rtnr)' "'' t' f ) r"tH"t• sint•c 1HOP. 10011 
lllu~trall•>n$. lrwlurtes 1 9~6 hook. 

$3.50 
FASTEST ON EARTH , h)' GPorgt> 

EysLon. a racln~r histor>· hook or all 
worlrl's stral~rlrtawny land speer! 
records slnrt• 111!1~. $ 2.00. MER· 
CEDES-BENZ Gr:ln<l Prix rare hook, 
176 pnJI'es. !\:l 1>hntns. $ 2 . 00. 

Clymer•s Motor Scra pbooks 
Nos. I. 2 & :1 a val hrhk. $ 1.5 0 

each; cloth·huunfl ,_ $ 2 ,50 earh. Pnw· 
er & Sp,•ed. s .... so. Ah Jenkins' 
Race Hl•tory Rnok. $ 1.5 0 . :-ip•·~d 
How to Ol>talu lt. $ 1 .50 . All books 
postpa id. Se~ our ad und<.'r Auto5, 
Classified sect ton. 

CLYMER, Dept. B-12 
2125 w. P lco Street 

LOS ANGELES 6 . CALIF. 

260 PO PULAR 
SCI ENCE 

Send for FREE 
Motor Book 

Catalog 

CA.STOLITE, new liquid wonder plastic, n ow a vall· 
able for hobbYI:ots, , designers, amateur sculptors. ~ 
homecraftsmen. etc.. for making bookends, but-
tons. costume Jewelry. toys, other beautiful ob-
Jects. Crystal clear, pours wtthout heatln~r. Use 
~lmple home tools. spoon for miXIng, plus any 1!!/J, 
smooth-surface container like glass, cup or ashtray. lSI 
M ake Gorgeous X m as Gifts 
u~e Castolite to make gorgeous Xmos gifts at amaz- <> 
lngly low cost. Delight your friends . Thls year, 
present unusual obJects that rival costly articles In o 
~lrt ~hop• · 
$2.9 5 K it Now R ead y 
Senrt torlay for beginners' CASTO-KIT; Includes 1 
lb. Castollte. hardener, dropper, buffing compound. 
vial. lllustrnted instruction booklet to make many 
different beautiful articles. Produce lovely obJects 
very first day. Complete for 52.95 (check or mon ey 

, order) Plus 20c postage. The Castollte Company. 
0 Box C-211. Kenilworth, I ll . 0 

ATTENTION AUTO OWNERS! 
New Power, Plclcup, Pepl 

A mazing TYPHOON SUPER
CHARGER is bac k a gain . r eady t o 
p u t new lif e into old motors , add 
to p ower, p ickup , pep. 4 1 ,0 00 
u ser s find gasolin e e conomy, you 
will. too. M otor knock van ishes 
... Grease bath air clean in g keeps 
d ust out . Takes 5 minu tes to in 
stall w i th scr ew driver , fi t s on 

carb•ur•~tc1r. Orde r t o d a y. m ention make and car model. O n ly 
$ 5 .95. Ohio o rder s add 3 % tax . west o f Rockies add 10 %. 

JO DAY MONEY SACK GUARANTEEI 

TYPHOON PRODUCTS CO. ~~:~~~~:~•"e1e~~ a:::i~ 

STUDY AT HOME tor PERS ONAL SUCCESS a nd 
LARGER EARNINGS . 3 8 years e xpert Instru ction 
- o •·er 10 8 .000 s tuden ts enrolle d . LL.B . Del!"r ee 
awarded. All texts furnish e d. Easy payments . Send 
fo r FREE BOOK- ' 'Law and Executive Gu idance'' 

AMERICAN EXTENSION SCHOOL OF LAW 
De pt. 72-S , 646 N. Mic higa n Ave .. Chicago 11, Ill. 

FOR 
ltOFLYINQ 

SHELLS 

7So/O MEATS IN QUARTERS. Sold by all 
Hardware Stores or mailed direct fow 
11.60 delivered. Send cash. cheek. 
stamps. or money order. Money-back 
parantee. C.E.Ponu, Dept. 279,Sapulpa, 

4 TYPES 

. ' 

Socke ·t S c rew Key Kit-9 T ools in 1 e Auto Key Kit-8 T ools 
in 1 • Home Kit- 7 Tools in 1 • Socket Wrench Kit-6 Tools 
i n 1 • Accessories for 1000 uses. Write for Fre e Booklet S . 

JENCO TOOL CO., 6911 New Utrecht Ave., Bklyn., N.Y. 

•l••o•~ how to •epolf o nd Hr.-•c:e 01l bvtn~,,. '~"' t:oo• 4 d oR.-• ... t . 
u vW$ e .. ery .<foy language o nd lo ll.e., g uen.ng o w·r of oil bvtntt •o•~ 

Tft• c,.opfH J d ucwu t-" deto•t Oomt sf•t o nd lr.d~.~s•"ol l vtntra 
0•4•• t._ MASnll PLUMIIII PUILISHIHG CO 

, I f\1.. V 

Say You Saw 
It In Popular Science 

SING- TALK- AMUSE YOUR FRIENDS
t hrough your own r·ad lo set. P ractice to becomt! a n a n
n ouncer . Simple to Install-Not a Toy. 

SEND NO MONEY- WRITE TODAY 
Just send your n ame an d address and when your MIKE 
Jr. arrive:<. pay l'ostm a n $1. 39 pius few cents pos t
age. Sent postpa rt I t check or money order ac-com-
nanl<-~ v nur orti E"r. No stamps. . 

MART DISTRIBUTORS, Dept. P-3, P.O. Box 6, Evanston, Ill. 
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A TOOL ••• 
NOTA 

NEW, MPROYED 
Modern-streamlined-fits the hand l ike a 
fountain pen! Easy to use as a pencil. 
Draws parallel lines-straight, curve or cir· 
cular. Does expert job on autos, furn iture, 
toys, bikes, model planes, signs, bulletins, 
linoleum. (Makes wall board look like tile.) 
Every painter and craftsman EASY AS 
need s one! Type "M" 
MASTER Painters• Striping USING A 
Tool complete with tip for 
1/ 16" stripe, $1.00. Extra PENCILI 
tips 1/ 64", 1/32", 3/64•, • 
l / 16", 5/64•, 3/32". 1/8"-
75c each. Tool with complete -· ... 1--'lllT 
set of 7 tips $5.00. (C.O.D. · lls ', 
orders 25c extra.) Paint "l::::.......:U.~~;i! 
dealers. write! '" 

WENDELL MFG. CO • 
.4234-A Lincoln Ave., Chicago 18, Illinois 

We Are Overstocked and 
Must Move This Supply of 

De Luxe BALL BEARING WHEELS 

...... 8"x2" Semi Pneumatic tire. 7/ 16" Ball Bearlng ........ $2.75 each 

...... IO"xl.75 Semi Pneumatic tire. 7/ 16" Ball Bearing .... $3.75 each 
( Cheaper In Sets Of Four- Write For FREE LIST ) 

I 
I 
I 

Write.> numher wheel!! wanted In s pace pro,·lded. tear out and 1 
mall thl!! ad with check or rr.oney order and your name and 1 acldrcs s. I 

t.!~~~!:..~·~~-~~~·~:...:~::~~~~·~~1 

WOOD BURNING PEN 
e Woodburning e Foil Writing 

e Embossing e Leather Burning 

eCo rk Decorating 

You can draw all kinds 
of designs. Uncondition
ally Guaranteed. 

--
Wltlt 4 

Speclol Tlpsl 

Postpaid or 
C.O.D. PIUS 

c harges 

S. S. MERCHANDISE CO., Dept. 63 
23 Flatbush Ave. Brooklyn 17, N.Y. 

Only $3.50 each 
3 dilferenl volumes 
$10.00.postpold 

[ac;h volume contains over 
100 welding designs. Write 

Hobart Bros. Co. Box P-581, Troy, 0. 

WRITE FOR. YOUR. FREE COPY OF THE NEW 

KRW HYDRAULIC PRESS BOOK 
Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 

Write for your copy today. 

DEC. 261 
1946 
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NEW TOOL 

READY! 
Precis ion 

Ba ll 
Be arings 

WAR INDUSTRY'S 
MOST VERSATILE MACHINE 

Is Now Available 
TO HOME SHOPS 

Shows 
u se on 
I N S ID E 
c ut-ou t 
ope ning s 

The Mead 
Bandsander 

t:==--~~B~A~NDSANDER 
Cuts Fast, Clean-Saves 
Filing and Sanding Work! 
SHAPES • 
BEVELS • 
SANDS • 

PROFILES 
GRINDS 
CARVES 

• SMOOTHS 
• POLISHES 

• CLEANS 
Let the versatile war plant produc tion
proved Mead Bandsander save you 
sweat and time o n hand-filing and 
sanding jobs-on wood, metal, plastics! 
A g odsend to home craftsmen, hobby
ists, model-makers . pattern-makers, 
industrial shops. Handier than a g rind
ing tool for sharpening drills , chisels, 
tool bits. garde n tools. This all-around 
utility tool works equally well on irreg
ular outside surfaces or inside cut-out 
openings. Gets into places no o thers 
can. For example. to work inside a cut
out opening, simply lead band through 
hole in work and in front of idler pul
leys. You can work to the center o f 
pieces up to 1 7w wide! Table tilts back 
or forward for bevelling or chamfer ing 

. edges of any contour. Table top is rust
and-sweat proof. Bandsander operates 
on % h .p . motor at 1700- 2200 r.p.m. 
Abrasive band surface passes work at 
1600 feet pe r minute cutting fast, cool, 
clean. Narrow bands may be used for 
intricate patterns. 

Rush Coupon for FREE Circular 
Send no money-simply mail cou
pon for Free. lavishly illustrated 
Bandsande r Circu lar. Read about 
" the machine that amazed the ex
perts. " Surpris ingly low cost. So ld 
on 5 Days' " No Risk Money Back" 
Trial. Ideal to give or get. 

MEAD SPECIALTIES CO. 
4114 North Knox Avenue 

Dept. 2126 Chicago 4 1, tllinois 

-~;;; ;;~~T-;;5~.;;-p-;;,-;:--- -~ 
4114 North Knox Avenue . Dept. 2126, 
Chicago 41, Illinois . J 

I Gentt"'m "'n: Wi thout cost o r o l>llgatlon. seno m e you r lav is hly I 
lllul'tr a t "'d Ci r cula r on Meao Ba nds ander-the tool that t a kes the 1 work out of home w orkl'hops ! [ 

I NAME I 
t ST.&NO. I 

L~~-----------~~-----J 
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Locomotive-to-Station Phone 

1 

' i 
j 

l 
l 
j 

' j 

l 
g 

E NGI NEERS on moving trains can speak 
with stations as much as 50 miles away with 
the Aireon radiophone, above. The locomo
tive's headlight generator can be tapped for 
power. The handset h as a rubber cap over 
the earpiece and a "lip" microphone that 
transmits the voice only. Volume controls 
are alongside the handset. Auditory signals 
from the receiver, plus "send-receive" lights, 
warn when a party is calling. The set op
erates on a frequency of 70-200 kilocycles. 

·. 
.. 
. . 

' ' 
' '· ' ' 

New Carbide Lathe File 

' ' 1 

! 
.I 
j 

THlS TWO-SIDE D, carbide lathe file, devised 
by Carboloy Co., fits into an aluminum 
holder. The 4- by ~-inch file insert is single 
cut, 34 teeth to the inch . When one face is 
worn,. insert is turned over. · 

Copynghted matenal 



The new THOR " B"-Sensational minia
ture gasoline engine that really works. 
Super-power performance. Smooth, vel
veted power that roars into action with 
a "twist of the wrist." Over 15,000 al
ready sold. 1/6 H .P . Complete with coil 
and condenser. Ready to run, oilly $9.95. 
In KIT form. fully machined, 5 minutes 
to assemble, $6.95. wit hout coil and con
denser. Powers all models. Fully illus
trated instructions. Send $1.00-shipped 
collect same day. C.O.D. or send full price 
plus 25c extra and we ship parcel post 
insured. ----------------

FREE Just off the P ress. Send for big 40-
page illustrated hobby catalog with over 300 
illustrations and over 1,000 listed items. 
The " Bible" o f wide-awake modelers. Write 
for it now-no obligation. n aturally! 

AMERICA'S HOBBY CENTER, INC. 
De pt. S126, 156 W. 22nd St., N. Y, 11, N. Y. 

-r.···iiTHEY ......... 
<;~.lOUR CHART Blue print 27 x 36" now printed on both sid es 
.., showing s quares full s ize, Shows h ow to find 

the length of any rafter , find any angle, In d egr ees, frame any 
polr,&on three to s ixteen sides, read the board foot a nd brace• 
t ab e, octagon scale, raft er ta bles many other uses can be 
sca led down tor model work as well as full scale fram{ng , Also 
chart changing pitches to degrees. For use with radia l saws. 
About 13 s quare t eet of printed copy sent post paid tor $1.00, 
No ch ecks or s tamps, MASON ENGINEERING SERVICE, 2032 
N. Burdick St., Dept. 12, Kalamazoo 81, Mich. 

RIICER POLISHED CAST ALUMINUM 
8¥.! inches long. Hea~y s ingle unbreak
able casting. Free running 
rubber wheels. Can' t r ust. 
Trim, sleek lines. Looks like 
models selling up to $12.00. 
E very youngster wants one. 

DEALER INQUIRIES INVITED, 

Barten Industrial Products Corp. Dept PS-12 
P. 0. Box 1347, Bnarlr Hills Callforola 

SEND 

HOW TO CUT RAFTERS 

$2.98 

New vest pocket book gives lengths, Side cuts, Plumb cuts, 
Deductions. For all rafters for any building from one Inch to 
forty feet wide. Gives numbers to cut on square. Also degrees 
for same cuts for Radial Saws. All stsndard pitches from 118 to 
o/s. Just open hook to pitch page and there are your lengths, 
s ide cuts, etc. Anyone who knows what a jack rafter Is can 
frame a roof If he has this great book. Price one dollar pre · 

r.a ld. Builders• Topics, Dept. s , Loc k Box 828, Seattle, Wash· 
ngton._Orlglnal teachers of the square In five easy lessons by 

mall . SEND F OR FREE LIST OF TECHNICAL BOOKS. Learn to 
read blueprints . etc. 

34 Different · 
lUodel Kits 
$5 t o $35 

Send 35c for 96 
Palle Illustrated 

Catalogue 
BOUCHER SHIP MODELS 36 EAST 12 '.!' ST .. NEW YORK. J.N.V. 

press !-Every man 
who owns a workshop should 
have a copy of our new, up-to
the-minute,~., 200 page catalog of 
Machine ;::;hop Equipment-the 
latest tools made by the biggest 
manufacturers in the U. S. Re
plete with illustrations, descrip
tions, prices. Prompt delivery 
on most tools listed in this book. 
Available at cost of printing-SOc a 
copy-get yours today! Price of Cata
log Refunded on First Order over 
$5.00. Send Check or Money Order to 

CENTER TOOL CO., ISZ Centre Street, New York 13, N. Y. 

THIS IS ITI 
35 Miles per Hr. 

125 Miles 
per Gal. of Gas 

Now with the modern, sensation· 
al, WHIZZER Blke·Motor, you 
can make your bike a regular 
light weight "Motorcycle." The 
new WHIZZER fits any balloon 
tire bike. Gives you speeds up 
to 85 miles per hour. 125 mllc• 
p~r gallon of ~ras. Docs not Inter· 
fere with p~daltng. Precision· 
dcsiped and bullt by highly 
skilled, experienced automotive 
craftsmen. 2lh Horsepowcrful, 
and completely depen<I~He, 
WHIZZER gets YOil there - and 
gets yo11 backl 

FUN-MAKE MONEY 
Have a barrel of fun, going 
places, doing things. F'l•hlng and 
hunting trips, pl~nlcs, camP.Ing, 
seeing country. Or run a • MIn
ate Man" speclal·dellvery serv
Ice and make enough extra cash 
to pay for your WHTZZER motor 
In no time. The low featured 
price Is possl l>le only because of 
big demand and asscml>ly line 
production methods. <Jash price 
now $97.55, F,O.B. Chkngo, plus 
$2.42 Federal Excise Tax. Or 
s end only $28 cash and we Will 
ship motor C.O.D. for balance 
plus dell very charge. 

TIME-TEST Company 

IMMEDIATE DELIVERY 
Act fast and you can have your 
WHIZZEn by C.hrl~tmas. Limited 
uumber or motors available for 
tmml'<llatl' shipment. Attach the 
WHIZZEn to your bike and you're 
off in a flash, Orders filled and 
shlopee18ll they come ln. Act today 
to get your WHTZZER h~fore our 
limited Present supply of motor& 
Js exhausted. 

ENLARGED 
• 

SECTION 

Now! Saw wood, plastics or light 
metals as never before. Backwards, sideways 
- any direction. I t's the only saw that cuts 
difficult curves, square corners-any pattern 
-without shifti ng work. The sharp, long~ 
lasting blades won't break. And the new Snap· 
On frame holds the right tension constantly. 

Get yours today! Frame, with four blades 
that also fit most jig saws-only 95c, 

AT YOUR NEAREST HARDWARE STOR£ 
or send $1.00 direct for sample, to 

TYLER MANUFACTURING CO.• 938 Pico Blvd.• Santa Monica, Calif. 
DEC . 263 
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A HOME MOVIE GIFT that's packed with fun! 
It's Official Films' "Christmas Night"
the rib-tickling tale of how Soglow's 
Litde King meets Santa. 

ANY OFFICIAL FILM MAKES an id,eal Christmas 
gift. There's one to please every type of 
child. Write for free 32·page Catalog 
that lists all 230 Official Films' Cartoons, 
Newsreels, Sportbeams, etc. 

C!!urnls now available in 16 mm. 
Sound-on-film. Details in Catalog. 

ORDER FROM OE 

Add,.11 . . . 
• •• • •• ••• • •• • • • • •• •••• •• . . . . . . .. . ' .. 

• • · • • ~ Zone N 
· o .. · · . Stat• . . . 

Clly • 

HERE1 5 WHAT YOU#\/E BEEN 
WAITING FOR-

A High Quality Two-Speed 

BREAST DRILL 
ONLY $5.00 

NO. so. Chuck capacity to lh". 3 st eel 
chuck jaws. spring-controlled. Drill 
has two speed gears. Finished in cad
mium n ickel and :·ed and black enamel, 
mahogany-fin ished hand les. 
Or der today. Send n o money. J ust pay y our post
man $5.00 p lus C.O.D. t ee and postage. 

MARS PRODUCTS COMPANY 
1170 Broadway, Dept. FB, New York, N. Y. 

Beautiful brass So
cial Security. plates 
(illustrated !J2 ac
tual size). pr1ced at 
o n I y 50c. Please 
print y o u r name 
&: number plainly. 

ACMI 
Stamping Service 

Box 838 
Davenport, Iowa 

THE GEM MAKER 
Amateurs or professionals .. . hobbyists or jeweler• 
... P olish your own gems wlth a B&l Gem Maker. 
You will find this a profit able adrenture. All neces
sary lapidary eQuipment is furnished, including a 

super-rharged diamond blade for sawing, and all 
wheels for grinding, shaping and polish
i ng, also complete instr uctions. The com
plete eQuipment as shown. less motor and 

belt , for only $2!1.50. f. o.b .. Burlington. 
Wis. Write today for i nformation and lit
erature on the Gem Maker and accessories. 
8&1 M FG.CO., Dept. M,Burllngton, Wis. 

A DANGER Sl AL 
Often associated with Hardening of the Arteries, 

a Stroke, Paralysis, Heart Trouble, Kidney Dis
ease, and other &'rave complications. Resultful 
treating methods of tbe Ball Clinic have proven 
dependable for nearly a quarter of a century. 
Send for FREE Blood Pressure Book today~ No 
oblications. 

, 

Ball Clinic, Dept. 36A, Excelsior Springs, Mo. " -

ATTENTION HOMECRAFTSMEN! 

GENUINE U. 5. BARGAINS 
Army 0. D. Wool Blanke t , 5 lbs. $ 5 .95 
Army Pocket Knife, scout Style . 2.50 
Pup Tents, Poles and Pe&s. Used 4.85 
Mess Kit-Knife, Fork and 

Spoon, used . . . . . . . . . . . . . . .so 
Thons•n<ls of oth~r hargalns In mllltm·y. 
outdoor & sport goode for hunter, f armer. 
scout. Send l Oc for 32 page cata log re· 
tnrnP<I with fi rst order. 

PLANS For Dutc h Windmills. Lighthouses, Bird Houses, 
Lawn Cha irs, Arbors, Tre llises, many k inds of 

fine furniture, a lso a great variety of Lawn Figure pa tterns. 
SEND 10.- FOR CAT ALOG lLI.t;!';TRATISG OVF.R 100 PRA< 'TIC' ,\ L l'HO.JF.CTS A and N SITPPJ.Y t;O. 
Craftsman's Model Co •• 2030 N. 41st St., Dept. K12, Milwaukee, Wis. 4784 LESTER ST, RICHMOND 15, VA. 
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A VEST POCKET SIZE RADIO! 
So small It w il l allp In your rocket or purse! Actually smaller than a pack of king size cigarette s! 
Weighs bu t 1/4 l b . c omplete ready to play- as shown with self c ontained earphone f or personal use. 
No extra wires or special attachments ··~quirerl. St reamliner!. attractive and durable black and s ilver 
plastic c-a~<es . Uses new preset "cr¥stal dlorle'' rectifier same as used In Army-Navy u ltra h i-frequ ency 
radar sets during the war. Has shde tuning dial for station selenlon. Since no tubes, batte ries or 
electrical socke t powe r "Plug-Ins" a re ever reQuired, the rarllo shou ld opera te for years wtth little 
o r no upkeep e x pense . llsually rece ives local radio broadcasts simply by cllpplnc self contained con· 
nectlon " sna p " to m e tal of telephone s . 

C U A RAN TEE D T 0 W 0 R K for you In you r locality If attached and used a ccording to c om
p lete operating In structions sent with each radio. Can be used at home. In offices. hote ls, cabin camps, 
In hed . arter h ours on farms or mo~<t a n yw here In the Un ited S tates or Can ada. 

SEND ONLY $1 00 (currency. express or postal money ord er, bank draft. or p ersona l ch e ck ) 
• ~>nd p ay po!Otonan $2.99 plus delivery and postage fees on arrival or s end 

$3.99 for postpaid delivery ( O. P .A . ceiling) . Idea l gift for children or 
adults alike! A truly practical novelty radio capable of r e al radio reception! Order y our " Pakette" 
rad io today for real enJoyment. Crl tlcnl matt'rlal shortages mny limit fut ure production so order 
today- NOW- to assure the earliest p ossible delivery, (Canada , Mexico and foreign orders $ 5.00 U, s . 
cash with orde r) 

PAKETTE ELECTRIC COMPANY Department PS-12 Kearney, Nebraska 



sm a lles t , most EMPIRE TORPEDO LEVEL 
handy a nd accurate 
Level made . "Cigar· 
sha ped' · -no sha rp 
corners to tear pocket. Aluminu,., stock, Only 3 oz. wgt., 
9" long, Has Level, Plumb, 45° Vials. 
No. 26 ........... -.--·············-········--············--··-·······- ··- -··$1 .15 

:::::a= ::a= 
ALUMINUM LEVEL - No. 151 

Cast and Mach'ined, a Beautiful 'Tool, wi th Patented, Re
movable Level and Vial. 
W ith '2 Plumb, 2 Levels, 2 - 45° Via ls. 18".·--····$5.00 
24" ----- --·---··-···----$5.50 28''--····-··- ··-·····------$6.25 

Ord~ EMPIRE LEVELS lrom your local deoler. 
Write direct lor literature. 

EMPIRE LEVEL MFG. CO. 
707 S. 6th St. Milwaukee 4, Wis. 

METALLIZE BABY SHOES 
Learn this easy, money making business from nationallY 
recognized consultant. Small Investment; perpetual market. 
For free details write J oseph B. Kushner . B.S. Ch.E., Met al 
finishing Consul tant. S troudsburg, Pennsylvania , RD 3Z. 

Make Rad o le k your buying headQua rters for 
Ra d lo ·Electron tc repair and replacement needs. 
Large sto cks ass ure finest. most complete 
sele ctions of all av a ilable ltems at lowe s t 
p r ices. Your orders receive special a ttention 
t or fast es t dellv£>ry. Send t oday for FREE 
Radolek Buying Culde. 
UIOLEII CO., Dt11l A·120. 6011. Rudal .. St .. Clllcap 6,111. 

Buy;,6 
~ Cuitl~ I 

No More Bother Solving Problems 
100,000 problems solved ins t a ntly. Greatest mat h em a tica l 
ll.td s ince the invention of the s lide-rule . D et ails free . 

COLUMBIA GRAPHS, Columbia 6 , Connecticut 

Low Price The OTTAWA IJBuzt Master 
CLEARS lAND FAST I Powerfu l 6-H P motor 
with f r iction clutch for safe operation. 
Cuts down timbe r, bms h, hedge; tum blade 

vertically and saw logs to length. Can be 
FREE f"''Or;.,_ equipped to fell largest t rees. Clutch 
Details pulley for belt work. Guar anteed. 
OTTAWA MFG. CO., 1201 Brush Ave., Ottawa, Kansas 

. 
E arn m on ey, h ave f un; m a ke your own m olds for pla t e r 
objects . Produce novelties and gif t s tor hom e a nd to sell 
to friends . RED L ATEX MOLDING COMPOUND (60 % 
density) now availa ble m quart and gallon qua ntities. 
Gives perfect resu lts, easy to a pply. Send for complete 
Information a n d prices . 
FRANCIS SUPPLY CO., Dept. P-3, 1836 E. Fulton St •• Columbus 9, 0. 

• 
Ul it· ourse 

Send for booklet showing how to make 
your own bricks of Cemadobe and build 
an attractive low cost home yourself. Amaz
ing discovery in soil stabilization. Bricks of 
earth and cement. Attractive; heat and cold 
resisting. Easy to make. A Godsend to any
one w~o needs a home. Now being used 
by hundreds of satisfied home builders. 
Acceptable to loan agencies. Complete in
structions in attractive, easy-to-understand 
booklet entitled ncemadobe". 50 illus
trations and 40 chapters. Money back 
guarantee of satisfaction. Send $1.00 to 
Cem-Adobe Company, Box 81, Dept. 
PS ·126, West Los Angeles Station, 

Los Angeles 25, California. 

Nowyouseeif Nowyoudon1 t 

~~~~eHDRSE 
(Patente d) 

-folds away into most a ny out -of- t he-way corner 
i n a jiffy when you are not using it. You ' ll want 
this stur dy saw-horse if your home works hop has 
only limited room. beca us e the F old-H orse folds 
down to the neat, compact size ot only 8" x 9" x 42" In a 
matter of seconds. And-It's bUilt to last a lifetime. It's so 
simple to assemble and much stronger than most horses. All 

metal parts art> 14 
gauge steel cadmi
um plated to pre
vent rust. The top is 
standard 2" x 6" x 
42" and made of 
clear pin e. Tool t ray 
is 9" x 36" . Only a 
limited number can 
be manufactured for 
a while - so. get 
your order in today I 

Lists at 
$ 9 .95 e aclt 

.Job bers Note: 
a f£>w setect ter
rltorlcR still open 
- inQuire . 

•······•· ·················-• • • • : UNIQUE TOOL PRODUCTS COMPANY : 
: 4 6 4 2 N. Cla rk Street, C hicago 40, ll llnots : 
• Ge n tlem£>n : : 
: You r patented Unique " Fold·Horse" ts not av ailable f rom • 
• • • my local Jobber , so p le ase send m e • •••••• , • • • for w h tc h • 
• • • I enc los e my check for $ . . . • . • . • • . .. • • • 
• • • • : Na me . . • . . • • • • ., • • • • • • • •••• • , • • • • • • Title. • • • • • • • • . : 
• • • F ir m Name • • • •••••• ~ ... . .. • , • • , • o • • • • • • • • , • • • • • • • • • • : • • • • Street . ... . .. . . .. . . . .. . . .. ~ • •• o • • • • • o •• o • • • • • • • • • • • • • • : • • • • Clty And Zone. . • • • • - • • • • • • . • • • • .. • • • • • . • • State .. • • · · • . : • ,_ ......................•...................................... ~ 
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A PERFECT CHRISTMAS GIFT 
Streamlined-Monogrammed 

CIGARETTE 
LIGHTER 

Modern and up-to-date as today's 
newspaper • • • sleek, small and 
the last word in effici ency! No in
tricate mechanism to get out of 
fix • • . a "sure-fire" lighter that 
will give long dependable service. 
Made of solid, non-tarnishing 
aluminum. A lighter you' ll be proud to give as a gift for 
any occasion . • . or carry yournlf. With three-letter en
graved monogram $2.00 postpaid. Without monogram $1.50. 

Boys! Girls! 
Here's the new 

ELECTRICAL 
PROJECTOR 

No slides, no fllml Pro· 
jects any picture, comfc, 

· · photo, stamp, also bo
tanical specimens such 

.•· as flowers, butterflies, 
etc. Place object under 

• • -ao+ , .;· .... . .. .... · ' the projector and pres-
to! On the wall or 

screen you have a clear reproduction, colors and all, 2 feet 
In diameter! All steel construction, optically ground and 
polished lenses. 7 %" high, 10'' wide, 4%" deep. $5.00 
postpaid. 

Send check or money order. 

72-0SP AUSTIN ST. • FOREST HILLS, N. Y • 

-IN· 

e LATHE 

e SANDER 

e CIRCULAR 
SAW 

HOME WORKSHOP 
For year 'round fun and profit. Thousands 
of satisfied owners. Five most useful 
power tools combined in HEAVY fabri

e DRILL 

cated-st eel unit. Runs free in bronze 
bearings. Lathe 30• between centers. 
Drill press pulls 71" drill in steel. Saw 
uses 6" or 8" blade. Write for l,iterature 
or send $17.50 for· prompt shipment, bal
ance COD, with ten-dey trial. (Price does 
not include motor and saw blade. Ship

PRESS ping weight 65 pounds.) 

e EMERY 
WHEEL 

266 POPULAR 
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EMRICK INC. 
' I 6 0 2-K F U L F 0 R D S T. 

KALAMA Z 0 0 24, MICH. 

..,.,. tor Free List of 
LEADING BOOKS 

on Watc'h Repairing, Clock 
Repairing, Engraving, In· 
dustrlal Diamonds, Aircraft 
Instruments, etc. Dept. 10 

Put on your own broadcast at home with 
th is Radio Mike. Sing, Talk from any room 

ln the house. Make announcements. Lots of fun! I t's 
wonderful voice practice. Easily attached to any radio. 
SEND NO 1\IONEY. Pay postman 1111.98 p lus postage. 
Send check or money order and save postage. 
ROLEY SAL£S CO., Inc .• 154 Nassau St., lepl PSM·1, llew Yort 7, ltY. 

Why Hunt for Drills? 
These Complete High Speed Drill Sets 

Now Available at Low Prices 
#I to 60 Drllls ............ $12.95 Per Set 
1/16-1/2 by 64ths ........ $16.95 Per Set 
Drill Sets A-Z ............ $1 5.50 Per Set 

( Drill Stands Free) 
SEND FOR FREE CIRCULAR 

SID TOOL CO. 
MACHINE SHOP SUPPLIES 

Dept.S,I83 GrandSt. ,NewYorki3,N. Y. 

RPLUS BARGAINS 
Jacket (ill us.) -B-3 type pilots sheepskin 
lined brown leather, water repellent finish. 
zipper front , large collar & strap. Newly 

mfg. from surplus ma t erial. 36-46 .. $15.85 
Jacket-O.D. Whipcord, pile lined .. $10.75 
Write for free illustrated list " D" of jack
ets, pants. blankets, sweaters. etc. Orden 
sent postpaid except C.O.D. 

SatiiJ/action or fii(Jnev back 
CONSUMERS CLOTHING CO., INC. 

2066 First New York N. Y. 

Hand Marte . Very be"t. Lowe11t prices. Buy Direct 
from Factory Rellresentatlve and Save u!oney. Send 
Name and Addre~<s !or FREE CataloJt. 

ITALIAN ACCORD ION CO. 
323 W . POLK .$T. , DEPT. PS· 1 2. CHI CAGO 7, Ill. 

TINY TIM $4.95 
Single cyl. Oscillating Steam Engine. A rugQed 
high -speed precision • built miniature eng1ne 
machined of highest grade brass castings and 
bar stock. Bench testlld and ready to run. 
Height 23,4", weight 6 oz. Ideal for model 
racin!l boats and at at Ion a r y power plants. 
ORDER., NOW for prompt shipment. Remit 
$4.95 with order and get preferred shipping 
prepaid. Or sent C.O.D. 

MONEY-BACK GUARANTEE 
THE THOMPSON ENGINEERING CO. 
1'14 Winchester Blda .• Grand Rapids 2, Mich. 

• 
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WAR SURPLUS BARGAIN SPECIAL 
BRAND NEW 

VACUUM-AIR 
HYDRAULIC 

FUEL 
PUMP 

Original Cost 
$45.00 

Now Only 

sg.9s 
Postpaid in u.s.A. 

-

Adaptable for use on Home Oil Burners, Spray Machines, Milking Ma· 
chines, Compressors , Vacuum Pumps, Hydraulic Systems, P resses, etc. 
Originally cost $45 . 00. Used by the Air Corps to drive bomber de
Icer boots. gyroscopes. automatic pilots, etc. May be used as air 
or fluid pump- for pressure or vacuum. Standard :Ys Inch pipe 
thread with lnter('hangeable ports . Will pump 71/2 gal. SAE 30 oil 
per minute at 300 RPM. Builds a ir pressure of 30 lbs. per sq. ln . 
at 1000 RPM. Vacuum will draw 26 Inc hes or mercury at 1750 
RPM. Runs forward or reverse. Self aligning sbaft. Die cast alumi
num hou,.lng- 6x4x4 Inches. Has stainless alloy steel vanes and lm· 
peller. Made by Bendix Avla. Corp. Spline terminal for direct drive
readily replaced with a pulley. Rated capacity 1500 RPM with high 
ove rload factor . Special price for quantity users . Send check or 
money orclt:>r today. Postpaid in U. S. A. 

GROBAN SUPPLY CO. 1522 So. Mfc~igan Ave. 
Dept.P.S.D.Ch1cago 5,111. 

This beout;lul plostH: 
Mkkey Mouse View
er and Walt Disney's 

No. 1 film Strip., . world famous "Brave 
little Tailor" in on 

exciting condensed version FULL color 16mm tilm strip. 
16 actual scenes from the original tilm. The Special 
Gift Set includes the Mickey Mouse Viewer and 13 
thrilling full color condensed version 16mm tilm strips, 
each strip showing 16 scenes from Walt Disney's world 
famou1 pictures, 3 Academy Award Winnen t 

0 ,LlASE SEND ME A S' EC14L OlfT SET FOR ONLY $3.9$ 

0 PLUS£ SEND ME A MICkEY MOUSE VIEWU' AND 
" IR4VE LimE T41LOR" FOR ONLY .. ...... . ... . .. ,$1.00 

IEMtn.t.NCE ENCLOSED $ _ 
AT YOUR DEAlER'S, OR Dep\ PS·12 

CR~FTSMEN:S ~UILD 

6910 Romoifte S t Oep't , PS-12 Hollywood 38, Colif 

Plywood Hulls For Homecraftsmen 
If enough homerraftsmen are interested in buying 12-18 ft. 
plywood sht:>lls, a saving or $150-200 is possible-For further 
information send name, address, and type desired to 

CONCRETE 

ASPHALT 

IRICK 

SLAT£ 

P. S.M. Box # D. T. 12 

SLIP A CA&Jm,~y MASONRY DRILL 

INTO YOUR ROTARY DRILL, HAND 

BRACE, OR DRILL PRESS, AND WATCH 

WAUIOARD 

liMESTONE 

and all other 

IT GO-AND GO~F~A~~~fl 

,.,..., ..... 
c ••• , c.. 
•• ,.,e4 c ... 
•lfle-lio<~ler ............ , 
-l 

Goodbye to bac.k-breaklng masonry drillingl Cut dean. 
true-size holes ill oil masonry jilfy....,;cll Use your .-ry 
drill, hond bnoce, or drill pre11. Drill holes ~ • apart with
out break-through. Ask about Handy 6-0rlll S.. (canvas 
caoe, free!), See your cleal«, or write • 

CARBOLOY COMPANY, INC. 
11173 E. I MILE BLVD~ DETROIT H , MICH. 

• 

Service TELEVISION FM -AM RADIOS 
with the SENSATIONALLY NEW 

Model 
999 

METRO PO LIT AN 

FIRST BATTERY-OPERATED UNIT MADE! 
GREAT VALUE! GREAT TESTER! 

. 
Always r'eady for instant 
use. Service a ll k inds of 
radios with the F IRST 
s e lf-contained battery
operated Signa l Gen era
t or . Servicemen and radio 
r epairmen say "fastest 
and most thorough job 
of finding defects in r ad io 
than any ot her tester. " 
Gen erates R .F. F requen
cies from 150 KC to 12.5 
MC on Fundamentals and 
from 11 MC to 50 MC on 
Harmonics. 

IMMEDIATE DELIVERY . 
FROM STOCK! 

Complete with 
test lelds and 
i•struct iens, 
ready t1 aperata 

• 

1 

6A ROYAL CLIPPER 
VII METAL CUTTER 

C-B TOOL CO. 

Cuts anylightsheet material-meta l, 
fibre, plywood. plastic. Just chuck 
it up in your drill and you have a 
handy. easy-to-use cutter. Saves 
time, leaves smooth workable edge. 
Buy fro;n your dealer or $1595 
order d1rect. . ...... . 

LANCASTER 1 I PA. 

MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 

FLEXIBLE SHAFTS 

Plus Postage 

Sealed Against Dust & Dirt 
53Y2" Length, o/e" Diamet er (O. D.) 

These SHAJ-"TS can ue used 
on 1(2 " motor shaft. or by 
removing the coupling, l.n a 
chuck up to %" capacity. 
Shaft size on operating end 
Is :Yt~" diameter, 24 threads 
per Inch. Spel.'d range 1725 
RPM to :1600 RPM. Can be 
hent or loopell to small ra
diml for workinr;r In hard-to
get-at place~<. Outer covering 
of oll-re.-istant Nt:>oprcnt:>. 
Useful for many purpo~es. 
lnclucllnr;r Fluffing. Gr inding, 

Drllli.ng, Polishing, Rotary Filing 
m ission of Power. 

and Trans-

U. S. Navy Battle Lantern 
Throws 500-ft. beam. With on-ofT switch. 
Watel'l)roof. Convenient handle. ltequires 

t wo Standard D ry Cell ss 75 
Batteries. Has many 
uses. A suitable gift. PI 
P rice, less batteries.... . Post~~e 
MANY OTHER GOOD VALUES 

ELECTRIC TRADING CO. 
313 CANAL ST. NEW YORK 13, N. Y. 
Electric Fans & Blowers In most s izes for every Industrial. 
Commercial and Domes tic use. Tnble Raws- Air C'ompressors
Eiectrlc.-al Tools & P a int Spray EQuipment In stock. 

DEC. 267 
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STARTING ROPES 
Brand new 54 inch motor start· 
ing ropes. Steel cable 
inside. 300 lb. test. 
Grooved handle for 6 5¢ 
locking when coiled. 
Weight 1 lb . . .. . . . . : •. 

GUN SIGHT 
Originally cost about $700. Con· 
tains polaroid filter. prism 
mirror. etc. Can be con-
\'erted Into slide projector. 9 5o 
enlarger, microscope, etc. • 

Weight 14 lbs . .. 00 00. 00. 

RADIO SWITCH BOX 
This small radio s witch box 
contains 2 windowed selector 1 7 5 
s witches. Multi- terminal re- • 
ccptacle. Priced at only .... 

Contains 2 se lector 
switches. 2 multi-termi-
nal receptacles, phone 2 25 
jack, rh eostat. A real • 
buy at only ............ . 

RECEPTACLES & PLUGS 
Mated multi-receptacles 
and plugs In many s izes. 
Write for "Receptacle and 3 5 ¢ 
Plug L ist." R eceptacles 
and plugs at .. 00 .......... 

OXYGEN TANKS 
Brand new. Carried 400 pounds of oxygen. 
Non-shatterable. Ideal for small 
ai r compressor tank, fi re ex- 1 75 
tinguisher, etc. 280 cu. in. ca- • 
pacity. Shipping weight 4 14 Jbs. 

SERVO UNIT 
Part of automatic pilot. Includes 
~2 HP motor. 3 gear hydraulic 
pump, heating element, 
etc. I deal for inventors, 
experimenters and hob· 9 J 5 
by-crafters. Weight 38 • 
lbs. Original cost, $1900. 

HYDRAULIC CYLINDERS 
Many sizes available. Write for "Hydraulic Cylinder 
list.· • 
TERMS OF SALE-"AS IS"-ALL SALES FINAL. 
Order from this ad. Send money order or ba'nk draft. 
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A SELF-CONT AlNED filtering system to re
move metallic particles from liquid coolants 
for machine tools has been devised by the 
Inject-A-Flow Pump Co., of Montclair, N. J. 
At top, unit lid opened to show strainer, de
signed to filter out fine particles without 
back pressure. Below it, pump mounted on 
seven-gallon tank. 

.. ....... ·-···--··-......... . 

1 

• 

• 

Repeating Photo-Flash Unit 
A R.EPEATING AC photo-flash unit has 

been developed by the Kluge Electronics 
Co., of Los Angeles. The portable unit takes 
10,000 pictures with one K-60 Sunlight 
Spectrum bulb. Light intensity is rated at 
100 times that of sunlight. 



Ball-Bearing 

SPEED WHEEL 
Constr'lction Sets 

Including blueprints for making 

••• :: ::·.: ;; ; 

;n: : ::::-:: :: : :::• : "·::: ::::· : 

Build Your Own-
Express Wagons $13.20 

(Includes laur e •xz • Tires, Wheels, Axles, etc.) 

ORDER NOW FOR 
PROMPT DELIVERY 

Midget Racers $17.70 
(lacludes lour 10"•1.75" Tires, Wheels, Alles, etc.) 

Wheelbarrow Sets $4.85 

1 0% required 
with C.O.D.' s 

(lacludes ane 10"&1.75" Tire , Wloeal , Ade , etc.) 

Bicycle Trailers $7.80 
(Includes twa e•xz• Tires, Wbeels, Axles , etc .) 

JIM BROWN TOY COMPANY 
873 E. Tallmadge Ave. Akron 10, Ohio 

PERMANE N TLY men ds cr acks 
or holes in wood, tile, stone or 
plaster. Sticks and stays p ut
D oes not chip, shrink or fall o ut . 
Easy to use. Econom ical. M old 
it, chisel it, polish or p aint it. If 
unobtaina ble fro m y our l u m ber. 
pa int o r h ardwa re dea le r, the b ig 
4 · lb. can w ill be sent yo u post
p aid ( in U .S . ) for only $1. Full 
money-back guara ntee, order now. 

DONALD DURHAM CO. 
Box 804-P, Des Moines, Iowa 

Send only $ 1 . 00 for our beautiful se l ec· 
tlon o f 20 diffe r ent F lig ht Squadron and 
Shoulder 1ns lgnia and r eceive t h e RARE 
BIKI NI B OMBE R leatherettc b r east p a t ch 
absolute l y FREF. . T r<.>m endous v a lue. Col · 
or ed I n s i gnia book w trh y ou r order at n o 

0 c o st. S <.> n rl to ·d ay . Offt'r llnllted. • 
THE INS I GNIA MART D EPT, 02 

®o@~®<!> o0w"r®ii0 q 

BABY CH I C K SI Our bree<1 e•·~ ar e t.: . ;:: . ,\ P PROVF.O and 
U. S. P L'LLORL' :\l T F.ST F:O . l"ncc i allz ing In L a r ge T yp e 
WHITE LEGHOR N S anct H IJ;h Pr o d u c tion WHITE ROCK S. 
2 0 other len<ll n \.t' ,·:u· i e tic~ n n cl CTtl~s~s;. ~\i ltl u nrt e r 1 5 · 
Da;v Replacement c; u ar ante<.> . A l><n STAHT~:D CH ! ('K S. 
FRI!:E. Rl ... :--"t> w R F ''I)RO-CATA I.OC; , \\'r l tt.' 
STROM BERG H ATCHERY, D ept. 8 14, FT. DODGE. I OWA 

• 

T his exclusive tool fits any drill press, 
simultaneously planes, panels, rabbets, 
routs, tenons, beads , grooves. No extra 
blades to buy. Over fift y thousand now in use by 
hobbyists, pattern and cabinet workers, etc. Satisfac- $7 .SO 
tion guaranteed or your money back. Complete 

ALL-METAL DRILL PRESS TABLE 
Solid Alcoa aluminum heavily ribbed. Blanch

ard ~~:round top and bottom. Equip
ped with Barron adjustable steel 
fence. Ext ra large working surface 

13• x 18•. Fits all standard (I r ill predses. 
I nstantly mounted or removed. 

SPIRAL FLUTE ROUTER BITS 
X ew 45 o helex angle tool steel design for smooth
er, fa~ter, accurate routing, grooving, carving, 
mortis ing . Extra long cutting flutes. Indi \·i.!
ual s izes ~ • to 7l)•. P rices on applica tion. 
Complete set of six graduated sizes. $9 .SO 

• ROTARY SURFACE SANDER 
Fita chuck of any drill press. P rovides satin 
smooth, e\·en, accurate surfacing of woods, 
plastics and metals. No ridges, no st ria tiona_ 
Original in design, a great labor saver. 
Complete with 20 sanding discs. $5 .9S 
Fully guaran teed. 

Lm.ral 10 Ooy Money 8aclc Guarantee 

Workshop Guide FREE 

IARRON TOOL CO. 
470 Architecb Bldg., Detl'oit I, Mich. 

Say You Saw 

It In Popular Science 

JIG SAW 
XMAS GIFT FOR CRAFTSMEN 
FOR YOUR WORKSHOP! 

Shippi~tg & $1195 
T ax I ncluded ·Belew 

in USA o.P.A. 

Will Last A Lifetime! · 
RuGGED construction-seasoned , 
Oak and Fir. Oil-IL·ss type bear
ings, no luhri<:atio n req uired . 
\ Vorking throat d t>pth 1.'53~ ". 
Has Steel \\'ork T able 9"x9". 
\Vii! take 1 ~.j, " soft or hardwoods. plastic, e tc . Opera tes 
with a ny motor over 1/6 H.P. SAVE .MOKEY, E ASI LY 
ASSE~IBLED. I nstm c.:tions Included. 

SEND $11 .9 5 or $1 .00 Dep osi t, Ba lance C.O . D. 

CROSS & KENT 
De pt. P.S. 4624 Sherid a n Road Chicago 40, Ill. 

THERE'S PROFIT in ELECTRICITY-LEARN from PRACTICAL ELECTRICS, $1.00 
i!=========-====s Wheth er you w ant t o ente r the e l ec trica l fi e l d a s a fu~damentals o f e l ect ricity , e l ectri c a l ci r c u i ts. m o tors, 

p rofess ion-or wheth er y ou w ant to kno w m o r e ab out transformer s , e l e c t ri ca l sym bol s , t rouble s hooting. e tc . 
ft x inc e l e c t ric a l g adge ts a r ound the h o u se , you w i ll -all in plain . simp l e . und er s tandab l e l an guag e . Send 
fi n d Pr a c t i ca l Ele ctr lcs a pro fitable Investm en t . You $1.00 tod a y f o r a CODY of P racti cal Electrlcs, t h e rea d y 
can find the r igh t an sw er s 'quickl y . It g i v es y ou the r ef e r ence book o f electricity. 

AUTOPOWER, INC., 2118 PINE STREET, ST. LOUIS, 3, MISSOURI 

D EC . 269 
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Noe. 

150 
250 
400 

MILLING ATTACHMENT 
Convert Lathe in 10 Seconds 

Now-you can do milling, slotting, grinding, 
groo-ring. SQuar ing shafts. sawing at angles. and 
many other important operations on your lathe. 
PAL)fGRE:'\ )fll.LIXr. ATTACH)IENT is a 
necessa r~· fixt 11 rt> for small shops. schools and 

emergency work in large plants. Fits South 
Ben,1, Atlas. Craft~man, J,ogan. Sheldon and 

all othrr mal<es. lt has graduation 
for mtary ang- h• adjus tments. also 

~:raduatt>rl ft>~ll and adjustment 
sc·rew. J•:asily mounted by strad
tlll ng lathe ' s r t>gulnr tool post. TrY 

No. :zso oJH~It w!ll quickly pay for itsel!. 

IMMEDIATE DELIVERY 
Wldl.b Depl.b J oww Wela'hl B&te 
Jawa Jawa Opn Pouncla ()pe:olo• 
11.4" t• 1%" l 'lz . t• 
2lh" t 7n,· 21f..~~ u t'A" 
... 1 '/a" ... 2S 2" 

Order""'"' ,._r deolw or )0-. Wrlto ler cweul"' No, 349 

Prieer.o.a. 
Fact«Jo 
$11.71 
24.75 
Jt.'lS 

C H I C A G 0 T 0 0 L AN D EN G IN E E R I N G C 0. 
M/ro. o/ PA l.MGREN PRODUCTS /OJ" Over~ Yean 

8396 South Chicago Avenue • Chicago 17, Illinois 

tum .. , ..... " 

APPLYING OR SELLING 

COR TO E 
PLASTIC FLOORING 

y 
TO 

y 

Here's your opportunit y to g el into business for yourself applying or 
selling Corkstone, the economical, lop-grade plastic flooring. Plenty o f 
profit. Act without delay! 

Dealers & 4gentsWanted 
WRITE FOR DETAILS 

LASTING PRODUCTS COMPANY 
200 SO. FRANKLINTOWN ROAD, 

270 POPULAR 
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BALTIMORE 23, MD. 

HAVE YOU TRIED 

foASTH A 
AND HAY FEVER 

CAUTION: Use only as 

to Dept. PS 

BREA THEASY DISTRIBUTORS, INC. 
65 Cedar Street, Seattle 1, Wash. 

-FOR 
PROriT! 

If you have an inventive turn of mind, 
write for free 28-page booklet explain
ing how the Institute of American In
ventors is helP.ing inventors pre-test 
the profit poss1bilitles of proposed de
vices to till today's unprecedented de-
mand for new inventions. 

INSTITUTE OF AMERICAN INVENTORS 
Dept. 3. ae:a& Eye St. NW. W-hl'.'at- .. D. C. 

AND TRADE MARKS~ 
C.A.SN &CO. 

R egistered Pate 111 Attorneys Sit~ce 1875 
Write ftr Fret 1 .. 11 ud ucertification of lnutiu" ftr• 

427 SNOW BUILDING. WASHINGTON 1. D. C. 

WITH GOOD INVENTIONS 
write ua without delay for FREE BOOKLET. Protective Dis
Form and facts about The Inventor's Most Logical Markets. 

Paten Led. Unpatented inventions. all kinds. Cash. Royalty. needed by 
specific manufacturers. If your in-rentlon Is for sale. write today for 
full particulars. A P ost-Card will do! Address : 

THE INVENTION REPORTER 
4C-11106 South Longwood Drive Chicago 43. llllnolo 

WINDOW SIGN LETTERS 
For Store Fronts and 01Jlce Windows. Anyone can PU' 
them on. Samples tumlahed. Genuine 1r0ld and auver. 
METALLIC LETTER CO •• 441 N. Clark. Chlcaco 10 

CORROSION TROUBLE? 
U1e ClJl OIJ that pteYen\s rust 
while it lubricates 

-shop appllanc:es 
-household devices 
-mechanic's tools 

Hordwoze and Sports 

It's THE 
Triple Action 

Oil! 
Lubr•cates 

PrevenJs Rust 
Cleans 

Cllpyngh'ed m tenal 
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tu.c.kies- Che sterfields 
Cam els-Philip Morr is 
O ld Golds-Pall Mall 

and others 
SHIPPED SAME DA Y 

TO ANY PART IN U. S. OR ABROAD ON 
RfWPT OF CHECK OR MONEY ORDER 

90,000 Satisfied Customers 

Minimum 3 Cartons Include Postace and Insurance 
IS follows : Within 150 Miles • Fo r 3 Cartons 15 o 

• Add 1 c £o r ea ch add itio nal carto n • 
Distant orders require extra postace. 

WE C A RR Y A CO MPLETE liN E OF POPULAR 
U ANDS OF CIG ARS-Write for Pri ce list 

Th is is our 27th Year in Business. 
sub' e without 

~~MAGI£ V ANISHIN'G CARD'' 
Throw it into t he Air, It complete ly disappears : reproduce It 
later from spect a tor 's pocket. It amuses and confuses all. 
Easy to do, 2 5c with Amazin g Catalog of 300 Tricks. 

THE MAGICIAN 
D ept. 6. 2463 K en sington Ave •• Phila, 25. Pa. 

------------------------------------- · --------
START HOME NOVELTY MFG. BUSINESS 

New course tells in s imple language how to make plaster 
novelties of many ltinds at home. Descriptive folder f ree. 

W. BELFORT 
Engineeri ng Building Ch icago 6. Illinois 

STUDY AT HOME for PERSONAL SUCCE SS and 
L ARGER EARNINGS . 38 years expert instru c 
tion-over 108.000 s t u dents e n rolled . LL.B . 
Degree aw ard e d. All tPxtS f u rnis hed. Easy pay · 
m enta. S end f or FRE" BOOK- ' ' Law and Ex
ecutive Gulrtance . " 

AMERI C AN EX T E NSI O N S C H OO L OF LAW 
Dept. '72·S 646 N .Michlgan Ave •• Chleaco 11. 111. 

EXTRA MONEY FOR XMAS! 

SELL 
IMMEDIATE 
DEUVERY! 

$ .50 
DOZEN 

· ASSORTMENT 

PLASTIC 

t.lenttt~al' 
.. 1011 4rd 

WALLET 
INSERTS 

Easy to Selll Big Marlcetl Big Proflts l 
Get extra money f or Xma s gifts n e w c lothes, etc. , 
without digging Into savings! Sell thes e doze n in
serts f o r 50c to $1 and m ake at least $6 for yourself . 
Easy to sell 10 or 1 2 dozen t o fri end:;. neighbors , 
etc. Assortment has 4, 5. and 6 enve lope books. 
H eavy p lastic cove r s . Strong wire splrr.l b ind ing. 
I dentification card In e a ch Insert . FREE set-up dis· 
p lay box with first order. Ex celle n t money-mnkln~ 
s ide line. Easy to carry. MONEY-BACK GUARA:-.IT F.F. 
o n In serts you don't sell . Rush S 1.50 for trt:. l 
dozen. BIJr p r o fits wal t lt>gl 
ED MASTERS CO., Dept. PS12, 113 N. 3 St., Brooklyn 11,N. Y. 

SAVE by ordering these fine watches directly 
from the importer. Every watch gift bo.xed, 
dependable, smartly styled, guaranteed. 

A • 1 Men_'s watch, as shown a bove. Shockproof, 
waterproof, radiu m dial, sweep second 
hand. 7 Jewels. Compa re! . . $16.50. 

A • 2 Same style, but with 17 Jewels. Steel 
back case. ($39.50 value) . . $28.50 

A • 3 Same style, but with 17 Jewels, and 14K 
Gold case. ($1 25.00 value) . . $7 4.50 

ALL PRICES INCLUDE FEDERAL TAX 

SHOP BY MAIL. Send check, money order, or 
pay postman C. 0 . D. 

A WHOle SHOP 
rva or rootS 

IN ON£/ 

Exclusive 
Safety 
Fingergrip 

Use It for gri nding, 
rou t ing , d ri IIi n g, 
sawing, p olishing, 
carving,sa nding and 
9,99 4 o t ht"r u ses . 
Increases your skill 
and your s co pe. 
Pr ecision -engi · 
nee red, AC-DC. Mo re 
e x c lu s i v e featu r es 

for fine $' 
'-d- et-oil_w_ork _ _ --J 2 2 SO 

than any ot her tool. 
Works Wood, Metol, 

Glasa, Plaatlcs 

COMPLETE WITH 36 ACCESSORIES 
IN FITTED STEEL CASE 

$ 31.75 Value if 
Purchased Sepa rately 

CASCO ELECTRI· CRAFT TOOL -KIT 
CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 

DEC. 27( 
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n a profita ble b usiness with a minimum 
investment? It's easy if you establish a weld· 
ing shop with Hobart Arc Welders. People 
bring repair work to you-automotive, farm 
equipment, etc. There's profi t in every job 

: -and plenty of jobs to keep you busy. 
:WELDIN G WI TH HOBART IS EASIER! Only 
: with Hobart do you get operation and con· 
• venience features that let you complete o job 
: foster while producin,g beller qual ity, more 
: profitable welds. W rite for details on t he Elec· 
• tric Drive Welder-ideal .for job welding shops. 
: " BUILD YO UR OWN" A ND SAVE! W ith the 

Hobert Generator O nly, o used auto engine 
ond chassis, you con build your own portable 
gasol ine drive ore welder and save hundreds 
of dollars. This equipmen t goes everywhere 

• to handle welding jobs. Send coupon. 
: COMPLETE HOBART LI N E. You'll f ind every 
: type and s ize of arc welder in the Hobart 
: li ne- elec tric or gasoline drive, stationary or 
• portable, AC or DC. 
: HOBA RT WELDING SCHOOL. Instruct ion in 
: oil phases of welding in short, in tensive course. 

for S i n9l~ Pho \~ : Modern building, individual instruction. Quali· 

llllllllll lll • f ied under G. I . Bill. A non·profit inst itution. 
Hoba rt Br o s. Co., x P- 126, , Ohio 

• ~···,; - ~~~t.~~l.l.'.l~ . .. • • • • • • • • • • • • • •••• • •• • • • 
• 0 

~~~~- / HOBART BROS . CO., BOX P·126, TROY, OHIO 
~# I ' m interested in the profit·moking possi· 

NAME 

V es t Pocl•" ' 
W e ld ers ' Guide 
f u l l ol ~e l d io g 
tobl e\ , < hor t\ 
ond d o to , 

ADDRESS 

bil i ties of Hobart Arc Welders. Send me 
free book, and details on items checked. 
0 Electr ic Drive 0 A.C. Welder 
0 " Build Your O wn" Q'Weldi ng School 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Microbe-Killing Dispenser 

SwiVEL-SPOUTED for disinfecting glass and 
chinaware, the faucet above releases pure 
water into one sink and a chemical-and
water solution when switched to another. A 
plastic "bell" stops or releases the detergent 
as the spout is swung from sink to sink. All 
parts of the bell have been dipped in neo
prene to check corrosion. D eveloped by the 
Solfred Mfg. Co., the faucet releases disin
fected water at a rate of 100 drops of chemi
cal to 1,000,000 drops of water. 

' 
• 

Two-Bladed Fish Cleaner 

THOSE Hying scales that get into your h air 
when you clean fish with an ordinary knife 
are tamed by the two-blade arrangement on 
the seven-inch-long, stainless-steel, H andy 
Action fish boner and scaler above. 

• 

• 

• 
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Sturdy, compact (see dimensions). 
Proved In thousands of industr ial 
installations. Case of heat-treated 
aluminum. Gears, SAE 65 (British 
Gear) Bronze. Worm o f case hard
ened steel. Tlmken Bearin~s 
throughout. Available In 4 differ
ent assemblies (shown below) and 
in these standard ratios: 

4-1 25-1 64-1 200.1 
8-1 30-1 75-1 300-1 

10.1 40-1 80-1 400-1 
16-1 50-1 100-1 600-1 
20-1 60-1 150-1 800-1 

Torque ca pacity 100 Inch pounds. Espe
cially suited for bench work. home worlc 
abops, light production , animated displays, 
etc. When ordering be sure to specify as
sembly and ratio required. Shipping weight 
in carton, 8 lbs. Full money back guaran 
tee. Prompt deliveries. 

~ 
L;-J 

_., 

.. 

Write Dept. F tor F ree Catalog 
of 45 K its Today 

MEIER BRASS & COPPER CO. 
11!15 Bellevue, Detroit 7, M lch. 

BRASS RODS 
For Home Work Shops 
For use on model 
boats. ai r planes. 
etc .. keep a supply 
of these free-turning 
brass rods on hand. 
Kits available for all 
size requirements. 

IDEAL XMAS GIFT FOR BOYS! 
Radio Electronic Experiment Kit 

St P iece Cenuine Commcrci.J war •urphn El•ctronic ap• 
..... tu&. fftdude• headph~•• up,uhora.. potenhometua.. 
.-..i•·ton. fuu•. •oclc•t._ hook•up·wire, etc. Build hu.ndred• 
ef f • tcinatinr •• ... rlmenh, Lea~ efectronin a t home. 
S..tl S4.tt for lait. complete ;,.•: ruction ... l..o blueprint 
f .. ~ ..... lab. bonclo. Or •••• COO. L ECO ENCINEER· 
tNC CO- Boa tnpaawcol-. Nobtaolo.o. 

U. S. Army RADIO 
<••ttr Slteu PHONES u• lu~er Prill) 

Made to tJ. S. Army Speci fications. passed 
by Signal Corps Inspectors. Dynamic 
:O.llcrophone and Dynamic Receiver of 
Finest Quality - Water. Sho<·k. Weather 
and Altitude Proof. used on tank and air 
croft CB19l Intercom ayatema. For recording, 
for battery·lcss t~lcphone. talk throu~th 
your radio set or use earphones for pock-

ONLY $9 95 et-slze set loud s peak er. complete two 
• rccel\'cr , cord set; head band. and dynamic 
Postpa id hand microphone. Including special connect· 

ORDER YOURS TODAY lng co.rd set. A REAL RARC:AJ:O.: AT THIS 
PR!C'F .. 

Here It Is: ELECTRIC SWITCH 
VERSATILE s wtTCH . MIL· of a Thousand Uses LIONS II'-: POST WAR 
APPLlCATIOSS-Fiood·llll'ht your parch when ~thse ~d:oo;r~~ts~¢~~ opened • • Sounds alarm when window La opened . • 
Signals arrival of mall •. Controls heating 
of furnace •. Filling of water tank. 
tbeae and manr. ot her servlcu are ONLY 
~~rr,~~r;;e:,t':r ~~~l~u~fro~t~~~cr;;~~~: $1.00 
~ nomeroua Illustrate-d uses. EX· p tp ld 
CEPI'IONAL LOW PRICE. oa a 
lllfQ PRODUCTS CO., Depl PS, B1taw1J 2', Ill. 

It's so easy to enlarge with a 
Federal that even a beginner 
can turn out salon quality 
prints with very little practice. 
And it'' great fun to enlarge 
with a Federal because of the 
many extra value features your 
Federal supplies with no extra 
cost to you. For example, o 
fully correct8d, quality anas
tigmat lens is included in the 

, modest price of every Federal • 

WjfJ. 
"'a 

"ENLARGING IS THRILliNG'' 
StOlfi of rite beginning and falces yau step 
111 lfep fltrauglt file adlfenfure of enlarg· 
Itt,. 43 crmusing, illusfroted pages. 

25c ot Camera Stores or Send Coin. 

.- MANUFACTURING· & ENGINEERING ca•. 
M11lum of Pbotogr11phic & EJutro11ic D~l'icn 
213 STEUBEN STREET • BROOKLYN 5, N . Y. 

SCARCE PARTS-STANDARD PARTS 
FAMOUS BRANDS-EXPERIMENTERS' KITS 

This valuable, 144-page book is a must for all 
radio men. No matter if you're just starting out in 
radio, or if you're a top-flight engineer, you need the 
Lafayette Catalog. It's the world's biggest display of 
fine radio parts and equipment - at prices that will 
save you lots· of money. 

Lar YITTI RADIO 

• 
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RED-ITCHY-SCALY 

Effective 
Home 

Treatment 
Promptly 
Relieves 
Torture! 

First applications of Zemo-a Doctor's 
soothing yet highly medicated antiseptic 
formula-promptly relieve itching and burn
ing and also help heal the red, scaly skin. 
Backed b y a 40-year record of continuous 
success! I nvisible-doesn't show on skin! 
First trial of clean, stainless liquid Zemo 
convinces ! In 3 sizes. For severe cases ask 
for special Extra Strength ZE 

0 Zemo. At all drugstores. 

RE IN PRODUCTION 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 
from your DEALER. Send for our FREE FOLDER and Complete 
Specifications TODAY. Both Calibre Benjamin H-C Pellets are 
available now. 
BENJAMIN AIR RIFLE CO., 811 MARION ST ST. LOUIS MO. 

~\I 

~ <:::~;;;;;;;;;;;;;;;;~ %, -
with the~ 
SOLDERING GUN 
YOU AIM IT AT YOUR WORK -ca:::~ 
with a restful, natural wrist position 

Engineered for every type of soldering, 
the Flash Solder!n~ Gun grts around 
corners and Into minute places. Heats 
only while pressure is on trigger-in
tensity of heat controlled at your fin
ger tips. Equipped for immediate op
eration from our 110 V transformer, 
or from any standa rd (6-12V) storage 
battery in car, tractor, airplane , boat, 
etc. Ask about l'xtra tips for special 
work, and for s pecifications for the 
heavy duty model, with its % inch tip. 
See your distributor, or s end coupon. 

Craftsman Tips 

o a 
Sjll. Tip Pencil Tip 

r--------------------1 BAKER-PHILLIPS COMPANY 
1 2816-7 Aldrich Avenue South, Minneapolis 8, Minnesota 
I Please send circular on Flash Soldering guns. 
I Name ........................................................................................... . 

I Address ....................................................................................... . 

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

274 POPULAR 
SCIENCE 

THE NEW 

CONSTANTINE 

ASTER MANUAL 
Bigger and better with more new 
pages of h<'lpful articles and informa
tion on ma tc:>rials and supplies. Hun
dreds of familiar itc:>ms back again; 
doze n.e of new addit ion.e including 
lumber, V<'ne<>rs, inlays, plywood, 
tools and finishing materials. The 
&Teatest i 25c worth ever offer t>d 
craftsmen L'·'ld woodworkers. In ad
dition, without charge, a year's s ub
scription to Chips & Chats to keep you 
up to date on craftsmen's aotivitil'B 
and man;v barp;ain.e. Send 25o now to 
ALBERT CONSTANTINE & SON, INC. 
711-L lEnt 115111 II., llaw Ylrll, 54, II. Y. 

COMB-A-TRIM 
THE NEW QUICK TRIMMER 

Somethlnlr New I Tr1m :vour halr with
out any experience. It's easy I The 
excess hair comes off smoothly and 
easily by Just pulllng trimmer through 
hair like an ordinary comb. Also re
moves hair from lega- armptta. save 
on hair-cut btlls . . . Trim your 
own balr or the whole famll:v'a. 
Send 59c and your Comb-A-Trim 
wtn be aent at once. 

SPECIAL OPFER 

comb·A·Trlms for Send Sl.OO for 2 2 $1 
and save l8c, 

5 Extra Blades 
(Year'S Suppl~) 2SC 

COMB· A· TRIM CO. 
1734 Carew Tower Dept. J-14 Cincinnati, 0. 

START HO MAIL ORDER BUSINESS 
Start small-grow big. Amazing new course shows you 
the way. Write today for full particulars. No obligation. 
BELFORT (Dept, 0) Enclneerlnll: Bide., Chlcall:o 6, 111. 

SELL MERCHANDISE BY MAiL 
Operate profitable home business selling merchandise by 
mail. 75c profit on fast selling $1 items. Write TODAY. 
POWEll CO., Dept. C, CIIYtland 3, Oblo 

Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste _ 

I f you have an excess of acids in your blood, your 16 
miles of kidney tubes may be over- worked. These tiny fil
t ers and tubes are working day and night to help Nature 
rid your system of excess acids and poisonous waste. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg p a ins, loss of pep and 
energy, gett ing up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Kidneys may need help the same as bowels , so ask your 
d ruggist for Doan's Pills, a stimulant diuretic, used su~ 
eessfully by millions f or over 40 years. Doan's give happy 
relief and will help the 15 miles of kidney tubes flush out 
poisonous waste from your blood. Get Doan's Pills. 

Cllpyngh'ed m tenal 



5 I b Se ~!N!~ .. !~~.~~~a~aE::! $1 98 
Worlcsllops-Home Use 

SCREWS e NUTS e BOLTS e WASHERS 
RIVETS e SPRINGS e BRACKETS e MISC. 

MORE THAN 1,000 PIECES- IS Cull pounds 
- a veritable treasure ches t of fastenlnR' 
devices for every practical us e. Satis fac-
tion guaranteed. Order now . . .. . ... $1.98 
SPECIAL- 2 aa~ortments , over 2.000 
pieces , for $3.69, 

Get on our FREE Bar~taln Mailing List 
- Many other valuable assortme nts to 
meet every need! 

Hudson Trading Corporation 
01519 N. Wells St. 

Chicago 10, Ill. 

TALK- SING thm '~!"" ()(Jin ~r~d;q_ 

~~~ADIO MICROPHONE 
Be the life of the party. Put on your own 

at home. Talk-Sing, make announcements 
any r oom. Wonderful voice practice. Microphone 

easily attached to any radio. Follow enclosed Instruc
tions. SEND NO MONEY-pay Postman $1.98 plus post
age. Send Money Order or cheek and save postage, 

EMPIRE RADIO & TELEVISION CO. « satBedfordAve •• 16 N, Y. 

NEW CHEAP OIL BURNER 
.--FOR COOKING & HEATING 

MIAT YOUI MOMI, COOK YOUI MIA 
WITH MIAI' fUINACI OIL r-~~~~ 

NO MORE SHOVELING COAL OR 
ASHES, A New Fuellzer Starter Va· 
p o rlzlnR' System turns Cheap 130 
Flas h Furnace 011 Distillate, Kero
sl•ne. etc . Into 011 GaK hea t without 
clogging up, LIFETIME Gt:ARANTEE 
agains t defects. Sl,OO Bonus OffE-r 
for Testl We wlll let you try It In your own stove 

one month. Get yours for lntroduclnR' , 
Send In ;vour name TODAY. · 

562·P 5th, Mitchell, So, Dakota 

Build Your Power Tools With 
OUR BALL BEARING ARBORS 
H. Th'da 
Also 

CS Sfe.-$8.25 
PP. 

C6 3/-t-$9.25 
PP, 

SPindle 
12112 Long 

Housh1g 2 1/4 x8 
Heavy Duty Ba ll 

Bearing Saw Arbors 833-$4.95 PP. 
S/s x 4l/,. Spindle Only 
B15 Plain Spindle $3.45 PP. 
Also Fiance Models 

Dt•l•n w •• ,d 
DUCTS.! 406 $, Chester Ave. 

OPr>t. 51~. Pasad e na s, Calif. 

Say You Saw 
It In Popular Science 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

Reltable, economical electric serv
ice, anywhere. anytime, with an 
Onan Electric Plant. Driven by Onan 
4-cycle, gasoline engines. Single

unit, compact design and 
sturdy construction. Water 
or air cooled. 
Capacity range: 350 to 35,000 
watts; 115 to 660 volts A.C., 

50 to 800 cycles: 6 to 
800 volts D.C. Combi
nation A.C.-D.C. types, 

65 different models. 
Write for folder. 

ONAN 
D. W. OMAN l SONS 1846 ROYALSTON AVE. MINNEAPOLIS 5, MINN. 

••• THOSE NATIONALLY F RUBBER 
TIRED WALTON WHEELS FOR BUILDING 
YOUR OWN VEHICLES! 
You can't buy better Wheels! WALTON 
DELUXE WHEELS are America's finest 
- don' t be satisfied with anything less to 
huild vehicles of your own design! 

Hardened Steel Roller Bearings 
Two sets of scientifically engineered roller 
hearings and massiYe jumbo balloon rub
her tires giYe them ro(·ket speed and pro
ride you with almost unbelierable re1Yet
$1110oth rides. 
IDEAL CHRISTMAS GIFT! HUN-
0 REDS 0 F USES! Exct'llent for (•arts, 
tmilers. golf bag carriers. rnohile indus
trial eQuipment. T n•lll l'"duus production I direct from manufacurr·.,, 111ukcs possible 
unr low price for such fine quality! 

3 COMPLETE WHEEL KITS 
WHEELS ONLY 

8x2" in sets of two. 
Choos e from thes e k its t o m ake c oas ter 
wagons . racers. rour-wheel t rucks. e t c . 

Each ..... . . . . . $2.95 

W K 1 Four 8x:.! Whee ls . two 2 0" x 
1/"" dla m . a xles. 4 h E-avy 

hange r s . ll was he rs and cotte r p ins 
r·e ady for u s e. $13 95 
Specially priced. . . . . . . . • 

WK2 F our 10xl3/4 Wheels . two 24" 
x l /2 " dlnm. axles . 4 heoavy 

hange r s . 8 wa~h{'rs and cotter pin!< 
r eady for us e. $14 95 Specially priced . . . . . . . . • 

WK3 Designed for h eavy-duty n eeds. 
Inc ludes fo ur e xtra · heavy . big 

Industrial type deluxe Wheels. two 24" 
x lf2" dlnm. axles . 4 hea vy hange r s . R 
was hers and cotter pins . Massive 1 O· lnch 
rubbertlres are 2 3/.s Inches $3 2 9 5 
t hick. Specially priced. . • 

$11.80 set of 4 

1 Ox1 S/4 " in sets of two. 
Each ........ . $3.25 

$12.80 set of 4 

1 Ox2 3/4 " extra heavy 
indus trial t ype in sets 
of two. Each .. . $7.48 

Single Wh-1 $7.95 
$29.95 set of 4 

Fast delivery. Send 
check or money order. 
No C.O.D.'s, please. 

WALTON WHEEL COMPANY, Dept. B-4 
PLANKINTON ARCADE MILWAUKEE 3 WISCONSIN 

Dealers and Equipment Manufacturers - write for information. 

Famous 
POPULAR 

MECHANICS 
and other KITS 

Enjoy thrill of building your own equipment from famous 
Popular Mechanics. Concord and other radio training Kits
ideal for home radio study and experimenting, and for class
room, radio club and Boy Scout radio training proj ects. 25 dif
ferent Kits. various types. each including all parts, hardware, 
diagrams and instructions, now available from CONCORD. 

MAIL COUPON fOR FREE CATALOG 
Fill out and m a ll coupon below for new complete Concord Catalog liSt· 
lng famous Po pular Mec hanics and many othe r Radio Kits-plus com
plete line pos twar-desig ne d R11dlo Sets and Radio Parts . s upplies and 
equipment for every need. Mall c oupon for your free copy-NOW. 

CONCORD RADIO CORPORATION, Dept. PS-126 
901 W • .Jackson Blvd., Chlcaco 7, Ill. 
Rush FREE copy of new, complete Concord Catalog. •• 

I 
I 
I 

N a~ .. ........... .. .......... . ....... .. .. . . . .. . ........... . 

Address . . . . • • • • • • • • • • • • • • • • • • • • • . . • . . . . . . . . . . . • . . . • • . • 1 
I City . . .. . . . . . ...... . . .•.... . . .. . . . .. State. . . . . . . . . . . . . . 1 , ______________________________ _ 
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HANDY CALCULATOR 

let this popular, easy-reading GREENLEE 
HANDY CALCULATOR swiftly solve your 
woodworking problems. J ust set the dial 
... conve rt linear feet to board · feet . ... 
get slope per foot in degrees . .. compare 
hardness, weights, shrinkage, warping and 
working ease of various woods. 

More, too: bit sizes for head, body, thread 
of screws ... nail specifications ... tool 
sharpening hints ... protractor, 6" diam
eter, fits your tool kit. Heavily varnished 
cardboard. Special offer. Order now, send 
1 Oc (not stamps) in next mail. Greenlee 
Tool Co., Division of Greenlee Bros. & Co., 
2132 Columbia Avenue, Rockford, Illinois. 

GREENLEE 
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Light, Safe Magnesium Boat 

AIRCRAFT construction marks the Dow
craft magnesium boat, which weighs only 
45 pounds although 12 feet long. Of ribless 
design, the craft has an extreme beam of 44% 
inches and a center depth of 1m4 inches. An 
added safety factor is given by Styrofoam 
floats installed under each of the three seats. 
The boat holds five persons and its stern 
can support a 5~~-hp. outboard motor. 

All-Pattern Garden Sprinkler 
ADAPTED from sprinkler heads used in 

parks, the home sprinkler above can be ad
justed to throw water in any pattern of 
angles and curves. Spray can thus be kept 
off house walls and sidewalks. The circular, 
revolving plate above the nozzle has 18 
vanes. Each vane can be lowered, raised, 
or twisted to control the distance that the 
water travels. 

CopynghtL'd ma.enal 
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GENUINE lEA THE R 
Handcrafted l1 NK BELT 

EA SY·TO · MAK£ . 
AND EASY TO SELL 

Get started today nn a fa scinal in~: 
hobby where you can earn up to ~10 111 ~J:, 

a week in spare time! Send for your compld~ prMit·prcoolu<"inv 
• H andicraft K it wlth all the material needed to make 6 J.(Pnuinc !~ather 

Unk belts. Sell all you m:ike at S2 each to Pt!ODIC cxrrcling to 
pay far more for genuine hand-made belts. K it for 6 belt. costs you 
only $3.50-can easily be sold for ~12-Jea~lng Y <)U a proli t or $8.50. 
~end $3.50 for your Kit today, or mall only a dollar r .. r sample K it! 
Or C.O.D.. you pay bac k if not · ed. 

FREE 
WITH 
YOUR 
ORDER 

Beautiful plastic ldentlficatlon card 
case. Value 25c. Yours to Keep, efen 
If you return belt Klt. !'({)TE · Send 
l Oc for blg new catalog 

DWINNEll CRAfT SHOP, . Dept. SC-612, Elm Grove, Wheellnt W. Va. 

BUILDING CONSTRUCTION 
with cement composition and cheap wood builds 3 
room house· towns 5:.!50. Farm building low as $50. 
Homemade forms make blocks. pan.,ls and tiles In 
color. and wallboard or sotwdust and other compo. 
sitions. Wall -high blocks. Insulated. with fi nished 
sides . Stream-lined roof and walls. Cement gutters. 
Cabins. stores. sectional . Troweled roofs and floors. 
Ten formulas. 100 money and labor saving Ideas. 
Mixer and huzz saw easily made from an old auto . 
)1 .akl• d oors a n d wlnctnw:;. 50 proved w ays to earn 

$10.00. $15 .00 a day. 100 Illustr ations. Guaranteed book. Sl.OO. 
MAKE FURNITURE OF COMPOSITION cement. sawdust. paper . asbesto s. 
Hom~made cement. Some part scrap wood. and met« I make tnhle~ . 
cabi nets. chests. rack s. shelves. Inclosed sinks. lawn n ovelties "nd 
toys. Over 50(l<>V; profit. 50c. 
HOW TO MAKE ACCURATE SHOP MACHINES, saws . drills . f orge 
lathes. too ls . e lectric weed cutters and man>· other things f1·um old 
auto pans and was hing machine motors. Illustrated. 50c. 
HOME MFG. ENTERPRISES. 50 sel<•c t e <.l home shop pro.i c<·t~ ,'\()<- , 

Specia l : All four booklets descr i bed 11bnve. S2 .00 oos tp11id . No C.O. D. 
HOME INDUSTRIES, 1318 So. 3oth Ave •• Dept. PS., Omaha 5. Nebr. 

SHEET METAL PROJECTS 
OLD SNIP'S BEST SELLERS 

34" X 44N BLUEPRINTS 
:!: 103 CO L OSIAL POST-TOP LA)tP: l::lght p:tnetl 
type. Generously proportioned ... 17"" f rom post 
"'ocket bn"'e t o rhlmney cap .. . 1 o·· ncross tor> nf 
cornice. Hlne-e rt door wit h ,,·enthttr:oshl e lct , fot~ rt·· 
laml>lng. Mnkes a pnrticulnrb· be:llltlful COPPl' r 
project. Full scale :3-1" x -14 '" Dluept·int $l 00 
p lus assembly Ins tructions. . . . . . . . . . • 

G uild D esign and M anutacturinJl Company 
Successor• to Draft•men Auociat~• 

EDMUND at HELLERMAN. Philadelphia 35. P enna. 

~~ Toys .un 1rays qames ~a.den c :.&IOUIS. w•ll shelves Dl..lch boy.a •n.i 

l
~ quls. •n;m.t!s. etc .• e1c M11ny other new •nd 1n:eres1mq ptO)Kta f1n 

·~ selechon Uallab:e ~blce prOJI!C'I •nv ltt.t you des:te. Plu.s rR£.£ !~,..) 

7Sc 17 f11tl'11ly Marlttl house plan Sond only Sl 00 10 . . •• .. . 

JACKSON STI.!OIOS SHO N.Shorelud Ave. M•lw•ukH II . w ... 

GERSTNER Tool Chests 
Better. finer, m ore des irable chests. They 
have pleased good machlnlsts nnd Toolmakers 
for 40 years. Free Catalog. 

GERSTNER TOOL CHESTS 

$ 

546 Co lumbia St., Dayton 7, Ohio 

1 MITERING 
GUIDE 

2 DIAMETER 
GAGE 

3 ACCURATE 
SQUAR E 

4 MAR I<ING 
GAGE 

00 --

5 CE NTER 
FINDER 

6 CO NVENIENT 
RULER 

• 

• e c otce 
or camera 

owners 

Makes a perpetual Christmas for 
the camera owner, because the 
dependability of the WESTON 
lasts throushout the years! Com
pact, convenient to carry and use, 
and with typical WESTON de
pendability, the Master II assures 
perfect exposures in color or black
and-white, and with still or movie 
cameras. At all photo deale.rs. Re
serve one today, to avoid disap
pointment. Weston Electrical In
strument Corp., 617 Frelinghuysen 
Avenue, Newark 5, New Jersey. 

J 
' 

• 
. . 
• 
I 

i 
l 

~liter l\Iaster takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi
tering 5, 6, and 8-sided 
frames . Steel construction. 

Bui lt to last a lifet ime. If vour dealer 
" can't supply you we will send it post-

paid anywhere in the U.S. for $:?.00. 
(Foreign 8~. •2/> ) . L ncondi tional guar
antee. If not satisfi,ed within ten days 
for any reason whatsoever, your money 
will be refunded. 

• 

MASTER SPECIALTY COMPANY 
3024 EAST LAKE STREET • MINNEAPOLIS 6, MINN. 
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,,,.IJH, NORTHLAND&! 
Expert and novice alike find it's easier to ski right on 
Northlands. Perfectly matched, carefully balanced 
Northlands are hand-built to give you better control
led skiing - greater skiing pleasure. Quantity limited, 
look for the Deerhead trademark. 

* Send 15c for Northland Ski Manual edited by Hannes Schneider 
or write for free booklet. Offer does not apply in Canada. 

N 0 R T H LAN D SKI MFG. C 0. 
World's Largest Ski Manufacturers 

--94 MERRIAM PARK • SAINT PAUL 4 , MINNESOTA --

Get Acquainted With-

LUCITE "The Gem 
of Plastics" 

Write now for your copy of the illus trated booklet which 
rrives s t.ep-by- step fabri cating instructions , chemistry & 

· propertJes of Lucite, wh olesale and retail price list on 
CLEAR & COLORED sh eets. rods, tubes, dyes, supplie~ 
Booklet & Lucite sample Sac, postpaid; booklet only lOc. 
GEM-0'-LITE, P.O. Box 686X, North liollywood, Calif. 

START A BATTERY FACTORY 
t
-B:t h<?me; the latest a chievem ent: re-cast junk bat-
ertes tnto new. Complete instructions. We supply 

e verything. Big profi ts! 
THE BATTERY LABORATORIES 

Dept. PS Minneapolis 13, Minn. 

GIFTS FOR THE "OLD SALT" 
New "Frog Man" DIVINC OUTFITS
S c oop! Se lf-cont ain ed lung-no surface 
conll:ections to worry about. swim o ver 
2. mtles underwat e r. Treasure hunt. fish 
wtth a spea r. under water construction 
a nd sal vage. explore "Davy Jones ' 
locker" . . . Also have available other 
s tanda rd Shallow and Deep water rigs 
Write for de t a ils. · 
New OUTBOARD MOTORS-Speed . Power 
Thrills wi t h this 50-55 H .P. Surp lus Ne~ 
Evmrude . 5 5 00 RPM. net wt. 198 lbs. 
Save enough to build your boat. Hurry! 
OUTBOARD PROPULSION UNITS-These 
he avy duty 115 H .P . Outboards move 
houseboats or barges as though they 
were rowboa ts . 
New RUBBER BOATS- A "natural " for 
Duck Hunte rs a nd Fish e rmen. Lots o! 
fun. for the children ... Finest Air Corps 
Destgns ... 1.000 lb. capa city. 2-4 man 
New . Boat s with oarloc ks. oars. pump. 
carryn:tg bag-$55.00 complete ... 1 
man s tze. carry ing ba g . $ 12.25 . 
CLOCKS, New S eth Thomas U .S.N. 6" 
face $34.50. others . 
SHIPS BELLS, 9 3·4 " bronze d stee l $3 .89 
up. 
SLEEPING BACS, New. Arctic t ype $18.65 

:§:... U.SJ-l... P P. 
:::::=:::::... "MC.E WEST" infl atable Life Jackets. 

$2 .00 P p. 
OARS, Rubbe r Boat 4'. $1.65-6', $1.95 
P p . 

·Check o r M oney Order- Other Marine Specialty Bargains 
Are you on our mai ling l i st '! 

M & E MARINE SUPPLY COMPANY ~~m~"en~N:w1:r~~ 
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EIIRN SilK SCREEN 
PRfJCESI 

Jealously Gucuded Trade Secrets NOW 
Available to You 

Drvrlop a Profitable Business of 
Your Own . . . or a H obb!J 

Prepare younelf lor an interesting top paying position. 
Thousands ol jobs open. Silk Screen Process signs, dis- · 
plays. Xmas cards. toys. etc .• IN GREAT DEMAND THE 
WORLD OVER .. You may make enough the second w eek 
to pay lor th~ ontir" course. EASY TO DO • . • EASY TO 

'LEARN. No education or mechanical knowledge required. 
BOOKI:;_

1
witb 3-color Silk Screen Processed cover and 

$1Ut~ sent FREE. W rite NOW! 

CAUFORNIA SCHOOL OF SCREEN PROCESS 
Dept. P-26, 2710 So. Spaulding Avenue. Los Angelea 16. California 

sent im
all who 

S('n d name at onre . A penny postal will do. n MON E Y-
1U8t your name . KRISTEE CO., 696 Bar Street , AKRON, OHIO. 

Say You Saw 

It In Popular Science 

Statement of Ownersh ip. :llanagement, Circulation, t>tc .• required 
hy the Act of Congress of :\l ard! 3 , 1!!::13, of Popular ~c-ien<·e l\lonthly 
publi shed monthly at :'\(•11" Yorl;. :'\ . Y .. fo r Ort olo<•r I I g4 6 State oi 
:'\ew York, l"oumy of :'\ew Yurlt , ss. Before llle, a nota;·y pubiic in ami 
fur the St ate a nil county afur~~a id. p~rsuna lly appeared <:odfrcy H am
mond, who, ha\"lng bePn d uly sworn ac<·ording to Jaw, deposes and says 
that he is t he Business :ll anu~:er of l'opular ::ic• ienc·e :llnnth ly ami that 
the follow ing Is . to the hcst of his lmowledge and he li cr. a true sta t e
ment of the ownershit>. managcm<'nt, etc. , of t he aforesaid publication 

. for the date shown in the a llo,·e <'U JJI ion; recJuircd lly the Ar t of March 
3. 1933, embodied i n Section 5:l7 , Postal Laws and llegulations 
pr inted on t he re1·erse of th is form to wit : ' 

l. T hat the names and addresses of the publ isher. e<lltor. man
aging editors and bus iness manager are Publisher. P opular S ch•nce 
Publishing Co .. I nc . • 353 Fourth A,·enue. :'\ew Yurl; 10 , :'\. Y. : Edi 
tor, P erry Githens. :IIanaging E d itors . F red 0 . !'\ewman and Volta 
TorreY. Business :llanag(>r. l;ndf rc•y ll ammoml. :n:~ F nul"lh An•nue, 
:'\ew Yorl> 1 0 , !'\. Y. :!. T ha t the owner s are: P opular Science l'uiJ i ish
i ng Company, Jnc. , 353 Fourth Avenue, ~ew Yor l> lC, ~- Y. ; Stock
holders of l'ollular Science P ublish ing Company, Inc . . Mansell and 
Company, 4 5 Wall St. . :'\ew Yorl> !i. !'\. Y. ; Alice A. Fisher, Green
wich. Conn. ; Olh·er R. Capen, Bedford \'illage, :'\. Y. ; ~oreen S. 
Capen, Bedford \'il lage, X. Y.: Rohert l"ade Wilson. 683 Springfield 
Al·enue. Summit , :'\. J . ; Ada B. Wil son, 683 Springfield AYenue, 
Summit , .:>;. J.: :ll a rgueri te :'\. ('o l<', lluund H ill Hoa<l, Oreenwich, 
Conn. ; R aymond J . Hrown. 16 Gram<'rry l'arl;, :'\ew YorJ( 3, :'\ . Y. ; 
I rma V. H ammond. 163 Brewster R oad , S<·arsuale , ~- Y. ; H elen B. 
Glennon . . :.n H owell .-h e. , l.ard unont, :'\. Y. :1. T hat t he lo1u11 n hond
holders, mortgage~s and other security hohle•·s . owni ng or hohling 1 per
c·ent or more of the t!Jt>ll amount of hnncls. mort~a g(>s. or otht'J ~('c·urities 
a re : none. ~. That the two paragraph,; next a !tort' ghing the names 
of t he ownt'rs. stoc-1\ho l der~ a rHI F<•r·uriJ.I" holdc•r::, if any, <·ontain not 
only the Ji s t of i<IO<'I\hOW<'r~ and ,; t•c· ut·ity 1101uers . as tht>y appear on 
t he books of the c·ompany hut also. i n c·a~C'S wiH'l'<' t lw stcll"kholder or 
security ho ldt•t· appi'ars upon the hool>s of the ro111 pany as trus tee or 
in any otht•r 11dur· hu·~· relat ion, the name of thE> pn:<on or ro•·poration 
for whom wc·h trus t(>e is acting. i~ gii"C•n : a lso that th<' snirl two 
para~:raphs <·ontain :<tateu!E'IllS t•mhnH·ing amant ·s full lmowiE><Ige and 
llel lef as to the rirr umstanc·E's and c·onditions under whirh stock
holders and serurity holclt>rs who do not appear upon the hool>s of 
the company as trustees hohl stO<·k an<l ~t>c u riti(>S in a c·apac·ity other 
than that of a hona ftde ownrr . ami t lli ,; amant has no reason to be
lieve that any other person. assorlation. or corporation has any in terest 
direct or indirert In t he ;aid stoc-lt . IJoncls , or other serurlt les than as 
so stated hy h im. 

(Signed ) Goclfrey H ammond, Bus iness Manager , 
Sworn to and suhscrihed hefore me this 26th clay of Reptember 

1 94 6, J<;sther J<;y J, :'\ot ary l'uhllr, Kings ('ounty. K ings c·o. Clerlt"s 
No. 60, R egistry !\o. 70-E- 6 . ~ew Yorlt C'ounty Clerk 's No. 108, 
Registry No. 62- E-6. ( Seal) ~fy Commission expir es March 3 0. 1948. 
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HERE'S HOW TO AVOID THE lUMBER SHORTAGE. 
HERE ' S HOW TO AVOID INFlATED PR ICES . 

You ertn ~et the home you Wl.ll t - right now- the homa y~u'va nl .. 
WW.)'ti dre.lmt"'d o( own•mt 

l:lere ore detrul~ of tons:trucllon methods a_nd mntPnaJ~ tn ~tmple. r..asy ~ 
~nder•tnnd IRnl!'••gcl Here are det.rulrd, 11enuzed hots or •II 'hi' mtttonnls 
n\.'edt..'<i an ye,mr hou~e. h~t~ telhng whero to g~t. each ttem, lt~tt~ Lt!lhng how 
much ei\C:h 1t.em ~lA 

Theo tf.uthor. an e;~:perientt.'<l eng:~neer. !llhow;, how a lnrgl•. mOttern. su ... 
room. thoroughly mzsulat-00, firo-rt$u~tant. t.wo-bnth hou~ wtth g.nrng~ can 
be luld, MY" here m the U mled Stnl$, lor S2SOO 00 

IMiudod wah tho book are trn folded dniwmJtO, 12' w1de x 1~' long 
T hese Urawan~~ by thf.' AUthor show all the drr.tuls o( iU•'h a ht)UEe - the 
\\->tnng the plumbma:. the sutonlB.tte oal.t>urnmg hentm~ sy~tem and 'h*' 
ftuo~t>nt h~htmg ThP booJ.. I'J de\'Dted LO $how1n~ huw ..;amilar stlVIOP 
can be mat.le on any houst' of nny style. SJ&e or fioM plnn 

Never hu3 a rnqre helpful book bt!en pnnted ror the po•r-;on who 111 plunning 
ot bmWtni( a hotuse -
138 6' • 9' puge3 lllo1$tmted, T en Lllrge. Folded O"'"'"ll>' Send sz.oo 
to Tecb.Dtcal Press. Bo.a 120 Swampst:ou, Mass. and your copy of 

" A SIX ROOM HOUSE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN" 

by Geore• W, Pearce, ,..,u be n•;hal to you poo<O<Ud 
Absolute moneybock guarantee 

RADIO TR.-\INER 
Learn the theory and practical side of radio 
by building this slmplltied battery tube set. 
Experimental mode l t eaches you to d e sig n 
la rger radios. not Just assemble them. s~nsl
tlvc circuit brings In distant as well as local 
stations. Covers broadcast and s hort wa,·e 
bands. Compact and po rtab le . Can be used on 
camping trips aud on farms without electric
Ity. All parts furnished Including Tube. Bat
teri es, Double Ean>horu·s . Aerial and Grou nrt 
Wire anti Easy-to-follow Illus tra t ed In
s tructions. Complete. postpaid, only $9.~~. 
Or send SI.OO-shlpped C.O.D. for balance plus 
postage. Money-back guarantee . Order today! 

B . G. FLEMING MFG. CO. 
Dept. 12·8, 906 Main St .. Cinc innati 2 ,0 . 

TRAILER AXLES, HITCHES, AND PARTS 
• If you are interested in purchasing 
t railer axles. hitches. and other trailer 
parts. contact us promptly, 

Write for free literature 
HAMMER BLOW TOOL COMPANY, Dept. D-18, WAUSAU, WIS. 

Se o floor surfacing cont ractor ond sand both new ot'ld o ld 
ftoon. Sanden ore eoJy to operate and better still, yotJ're 
your own bon~ Write f·or forest Hle lf·oll" boolclet entitled 
"'Opportuni ties In f 'oor Surfacing ... , enclosing 2 .5 cenh 
in coin or stomps to cover ho11dling . 

APPLIANCE 
TESTER 

LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 

I n this sln&"le unit are a ll the necessary tests for 
e Ka mlnlng every appliance. Checks thermos tats 
under working cond itions. Tells Instant It opens 
or c loses. Contr o ls heat on soldering Irons . Pre· 
vents over-heating. Tes t s continuity. open cir
cuits . automatic h·ons . vacuum cleaners. motors, 
coin mach lnes . bulbs . :l ·w:ly switc hes. etc. Great 
time and money saver! 0:-IL\' 5 10. 9 5 CO!\tPT.F.TE. 
POSTPAID. NO C .O.D. 's . MONEY-BACK GUAR
ANTEF. . 

FREE with each Tester. New, Complete Practical Course in 
electrical a ppliance repair ing. WRITE FOR CIRCULAR. 

•HANLAN CO., 1419-B. West Jefferson, Los Angeles 7, Calif. 

• 1n cour t s, 

Generating Sets 
-2,000 to 

36,000 Watts 

schools, homes, n e wspapers 

ond Gove rnme nt offices 

• 
WEBS T ER 
You may h ave h ad to 

wait for a copy of 
WEBSTER'S NEW IN
T ERNATIONAL DIC
TIONARY, Second E di
tion. H owever, m ore and 
more copies are reaching 
y our dealer. H e may 
h ave one fo r y ou now o.r 
v ery soon. T he MER
RIAM-W ebste r contains 
3,350 pages, illus trations 
for 1 2,000 terms , and a 
to ta l of 60 0,0 00 entries 
-1 22,000 more th an any 
othe r dictionary. I t is 
the only unabridged dic
tionary complete ly re
vised and rewritten in 
three decades. G. & C. 
M err i am Company, 
S pringfield 2, M ass. 

WI'Ll 

., YOUR 

SPOTLIGHT 

BUSINESS 

Your ser vice s t a 
t ion, eating place, 
winte r resort or 
sto r e will be a 
popula r M ecca if 
you make it invit
ing with uns tinted 
li~;hting . 

You can afford 
to be g e nero us 
with S h eppard 

Dies el genera t ed electric ity be
cause it costs so little-about one 

cent per K . W . h our. D ozens of s m all 
business operators have installed Sh ep
pard Diese l generating sets ••• they a ll 
agree; 

Power Unifs-3 % to 56 continuous H.P. 
Marine Engines-33/• to 62 continuous H.P. 

R. H. SHEPPARD COMPANY, INC. 56 Middle St. Hanover. Pa. 

0 EC . 279 
194 6 
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WAR BARGAINS in 
LENSES and PRISMS 
MAKE YOUR OWN BINOCULARS! 

ATTENTION! 

COMING ABOUT 
JANUARY 30TH! 

Complete Optics & Metal 
Parts for Army's 7 x 50 
Binoculars and Army's 

6 x 3 0 Binoculars 

A rare opportunity to pick 
u p a really fine ex pensive, 
precision set of Binocular s. 

either the 7 x 5 0 or 6 x 30. at under 1 2 their nor mal retail 
cost. We will furnish complete assembly instructions. Sen d 
your name a n d address. and request B ulletin ;t 14-N which 
will gh·e you complete details of this offer the moment it is 
ready. 
POLARIZING VARIABLE DENSITY ATTACHMENT FOR 7 x 50 
BINOCULARS-An amazingly effective unit for contr olling 
amount of light reaching your eyes. Cuts down g lare in sky 
and overwater obser vation s . Easily snapped on and off over 
the eye cups of Amer ican-made 7 x 50 Binoculars. Govt. cost 
$8.30 eac h. · 
Stock : 20,000- N ........ . . .. . . . . .. . . .. $2.00 P ostpaid 
CARRYING CASE WITH STRAPS FOR 7 x50 BINOCULARS
Modern syn thetic rubber construction-brand new-a regular 
$12.00 value. 
Stock :;:;44- N C Price includes tax) . . .. .... . . $4.80 Pos tpaid 
SPECTROSCOPE SETS .. . These sets contain all Lenses and 
P risms you n eed to make a Spectroscope plus FREE 15-pag e 
Instruction Booklet. 
Stoc k :: 1500-N Hand Type Spectroscope .. . .. $3.45 Pos tpaid 
Stock r 1501-N La bora tor~· Type Spectroscope $6.50 Pos tpaid 
PRISM TELESCOPE- All the Lenses You Need to Build your 
own 20 power Telescope! No mounts. Has wide field of view. 
Stock = 5 012-N . . ............. .. ....... $7.25 Pos tpaid 
MAGNIFIER SET .. . 5 Magnifying Lenses ... power s from 1 
to 10. Various diam. for many uses. Free Bookle t on Home
made magni liers included. 
Stock # 1026- N .... .... ................ $2.00 Postpaid 
35 MM KODACHROME PROJECTING LENS SET- Con sists of 
Achromatic Lens for projecting. p lus a Condensing Lens a nd 
piece of Heat Absorbing Glass with directions. 
Stock # 4025-N ...... . ...... . .. . .. • . . • . $1.95 Pos tpaid 

AIR FORCES GUN SIGHT 
With Polarizing Variable Density Attachment 

Can be used as Slide Viewer , 
o r take it apart an d you can 
get Polarizing Variable Den
sity Attachment. Mangin 
Concave Mirror. Reflector 
P late. !11etal Reticle, Win
dow. Lamp Housing. Ring 
and Bead Sight. The Polar
izing attachment a lone is 
worth many times the price 
of entire unit. Consists of 2 
Polarizing Filters mounted 
with small handle which ro
tates one around the other . 
Ma:v be used in Photography, 
Research. Ex periments, as 
Light Dimmer. etc. 

Stoc k # 908-N $5.00 Pos tpaid 
Same Unit Without 

Pola r izing Attachment 
Stoc k # 916- N $2.50 P ostpaid 

BOMBER SIGHTING STATION-A double end P eriscope Type 
Instrument of highest p recision. fi ft. tall. s h ipping wt. 360 
Lbs . Orig. cost $!).8!'>0. Consists of numerous Lenses. Prisms, 
Mirrors. Gears. Motors. 1\Ietal Parts and Electri<'al Gadgets. 
Stock .t:914- N .. ... ......... .... $50 F.O.B. , Oklahoma 
TANK PRISMS-90-45-45 deg .. 5:1 :1 w long, 2 1 i..H wide. finely 
ground a nd poli~hcd . 
Stock # 3004- N Silve· .d Prism 1 new & perfect) $ 2 .00 P os tpa id 
Stoc:k # 300S-N Pia:_. P rism I new & perfect) . . $2.00 Pos tpaid 
Stock # 3100-N Silvered P rism (Second) . . ... $1 .00 Pos tpaid 
Stock # 3101-N P lain Prism (Second) .. . . . .. $1.00 Pos tpaid 
We have literally millions of w a r surplus lenses a nd prisms for 
sale at bargain prices . Write for Cata log " N" - Sent Freel 

Satisfaction Guarante ed • Order by Stoclc No. 

EDMUND SALVAGE CO. 
P. 0. AUDUBON, NEW JERSEY 

280 POPULAR 
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Tuned Air 
Metals 

Column Tortures 
Test Strength to 

UTILIZIXG the principle of a slide trom
bone, General Electric engineers have de
veloped a new method of fatigue-testing 
metals and alloys with a compressed-air ma
chine. A stream of air causes metals to vi
l)l·ate at their natural frequencies until they 
crack or break under the strain. The nec
essary vibration rate is attained by altering 
the length of the air column, just as a trom
bone player ch anges the tone of his instru
ment. 

In operation, the metal or piece of equip
ment being tested is attached to a piston 
that fits looselv into two cvlinders. The com-• • 

pressed air is d irected through the cylinders 
and tuned to vibrate at the natural frequency 
of the metal. An optical system measures the 
amount of vibration, and an electric meter at 
the base of the machine records the resonat
ing frequency of the metal under test. 

The machine permits tests at tempera
tures as high as 1,700 degrees F ., so that 
e\·en the metal buckets of gas tu rbines can 
be checked under the conditions in which 
they actually operate. The new system is 
said to be the most rapid yet known for 
fa tigue tests and is expected to bring wide 
changes in that field. 

Cllpyngh'ed m terldl 
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The sets that bring boys fame and b ig awards 

Spectacular new features for extra fun and thrills 

More boys have won fame ·and big awards with 
Gilbert Chemistry Sets than any other kind. 
Because they are far more than "toy" sets. 
Range of chemicals and apparatus are based on 
real laboratory technique. Write messages in in-

visible or fire ink. Make chemical weather flag. 
Bleach flowers. Make paints, sparklers, soda 
water. Hundreds of other spectacular experi
ments in organic, inorganic and electro chem
istry. 

ALL THESE ADVANCED FEATURE~ 
~ 

NEW - All metal construction-rugged anq 
easy to carry. 

NEW- Each section designed as complete. 
laboratory with trays and racks. 

NEW-Tip racks for test tubes, for easiel: 
handling of test tubes. 

NEW- Brown, lightproof bottles sucli as 
used for fine pharmaceuticals. _ 

NEW-Rectangular shaped bottles and 
shelf spaces, holding bottles with label 
side out. 

NEW-Postwar chemistry book. 144 pages 
p rofusely illustrated; large type. 8" x 10" 
page size and stay-open bindin~. Edited by 
Prof. Treat B. JohJ;lSon, distinguished 
Yale professor, author of hundreds of pub
lications in the field of organic chemistry, 
member of the National Academy of 
Sciences, the National Research Council, 
the American Chemical Society, the Amer
jcan Institute of Chemists, and other scien
tific organ izations. 

B ig, three-com .. ' 
partment blue 
metal cabine t 
crammed with 
c h emicals and 
apparatus. Puts 
389 SJ,>ectacula r 
experiments at 
your finger tips •. 

'WINS $100.00 FOR 

CHEMICAL RESEARCH 

Meet Frank Hoble of 
C hicago, A mer ica's 
No. 1 boy chemist of 
the year, who won a 
check for $100.00 and 
national fame for out
standing research. The 
way is wide open for 
you to do the same. 
But be sure to start 
right- with a genuine 
Gilbert Chemistry Set. 

$200.00 IN CASH AWARDS 
To the boy doing what, in my opinion~ is 
the most important research in Chem
istrr., Microscopy or Electricity in 1947, 
I will award $100.00 in cash. To the ten 
boys doing the next most important re
search, I will award $10.00 each. Appli
cants must not be over 17 years old and 
must send me a full description of their 
.experiments by May 1, 1947. 

Founcler of the Gilbert Hall of Science 

ALSO DEVELOPED AT THE 
GILBERT HALL OF SCIENCE 
AMERICAN FLYER TRAINS . . . 
SEE 'EM PUFF SMOKE ... HEAR 
'EM CHOO-CHOO-World's first scale 
model trains with realistic sm,oke and 
"choo-choo" sound effects- both syn
chronized with train speed. Authentic 
3/ 16" two-rail track and other spectacu
lar new features make railroading with 
American Flyer "just like real." Send 
lOt for giant catalog illustrated in 4 
colors. The A. C. Gilbert Co., 56 Erector 
Square, New Haven, Conn. 

ERECTOR-SUPER- MECHANIZED 
AND All- ELECTRIC 
-Builds towering, realistic parachute 
jump-bridges that open and close· -
dozens of other colossal engineering ma r
vels that buzz with action. 

f R E E- Illustrated catalog on new 
Chemistry Sets, Erector and other Gilbert 
scientific toys. Just send name and ~d · 
dressonpoetcard. TheA. C. Gilbert Com
pany, 102· Erector Square,.New f!aven . 
Conn. This offer good only m U. S . A . 
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HANG THAT DOOR THE PROFESSIONAL WAY! 
USE THE TIME SAVING 
- LABOR SAVING . . • E-Z MARK BUn GAUGE 

YOU DO THIS You get a clean cut deeply 
etched profile. Removes chips. 
Repeat this operation on the 
jamb and bang the door. 
THAT'S ALL-NO MORE! 

• Ha ng more doors b etter. ~~~~~~~~~ • No adJustments. • No errors. '--='~ 
• Us ed and approved by 

Master mechanics. 
• Comes In 31;,•• a nd 4 " 

I s tanda rd 1 sizes. 
• Pre cision m ad e. 
Cost ONLY $1.75 each or 
$ 3.00 a se t at your hard
ware store. If your Dealer 
can' t s upply you send only $1.00 
with order and pay Postman bal
a nce. plus postage C.O .D. 

E·Z MARK TOOLS • P. 0. BOX 8317 

Build and Fly 
CLEVELAND 

MODELS NEWI RYAN FIREBALL 

BELL P-39 AIRACOBRA 
aoa~1 " !\1a>'ter Fl~·in!l' l\'l o(it'l. F! r"t 
plane des ig-ned with conventio n · 
:ol front p r ">pellor to r t:.ke-off 
:ontl rear Turho J et unit $3 50 
f11r h il\'h speeds. • 
SF-9:! K tt .. . ....•.. 

,.,~ :10" Indus trial Trainlnst $1 00 
M Klt. 1T ·92 • • • • • • • • • • • • 

I 

30" Bel~ P·39 AIHACOBRA $1.00 
· C-U Ki t I T -76 .... ... . 

e A IRO 30" IT Kits of Ert"oupe. 
Culver v . <:uo·tlss 1'·411. Sho11tlng 3 , p• C b 
Stao·. H)•an Flrcbull. Globe Swift. 6' 1per U 
Jle ll<·at. Stinson 150. Tay· $1 00 ! .n

1
tlt uTs.t

9
r!a.l T. r_a_l_n.ln·g· r-_I_o.de_ l. $1.50 lorcraft. Sll\·a JI·e. J::ach. . • n. , 

Sec your d ealer fi r s t. ln o r deri ng di r ect . Inc l ude 2 0c extra for pack · 
ln~r post:.ge . Get o ur Jumbo folder ( K its 25c: to $15.00) -Se n d 3C 
s tamp .•. • ••••••••.•...• . •..•. . •.•••.••••• • •••••• • •••• 

CLEVELAND MODEL & SUPPLY CO. 
4512 M22 Lorain Ave. Cleveland 2, Ohio, U.S.A. 

~ u'~ _A CHICKENS ~~ ~17~ or PULLETS 
Cheaper than raising them from baby chicks. No brooder 
needed. Light o r He avy breeds. P ictures, low prices FREE. 
Write IMPERIAL FARMS. Dept. 178. Ottumwa, Iowa. 

LOOKING FOR SOMETHING? 
lrhv go cra::v r we·n f\nd it for you I Sa\"e your uluable time. Any 
bani-to-get Item IO<'ated ror just $1 1 We ad,•Ise. locate, guarantee our 
serrice. Semi sour reque3t to 

Eddie DuPuy, P . 0. Box 287 • North Hollywood, Calif. 

--B-17 BOMB SIGHT-

Brand 
New 

COST 
U.S.GOV'T 
$ 00 ~I I I 

YOURS 
FOR 

53500 
F. O. B. 

CHICAGO 

a. !7 Bomb Sight with automatic Shipping Weight 
com puters . H igh precision mechan- 165· 1bs. 
icat instrumen ts for engineers. 
technical schools. Inventors. and model makers. Use for study 
-demonstration- parts. Hundreds of gears. gyros. met al 
bellows, pressure switches. lenses. motors. spirals. levers . etc. 

SEND MONEY ORDER TODAY 

P. WEIS, 2929 Pulaski Road, Chicago 41, Illinois 

282 POPULAR 
SCIENCE 

FOR CITY 
AID COUIIY 

,¥,/~oHui(JIKHQWII/flnHpfo&/H~er 
Bulld up a bus iness of your o wn w1th Natloruilly 
Adver tised Products bearing U nderwriters' label. 
Sell to schools. factories. service stntlotul, ware
houses, hotels. restaurants, public Institutions. 
t ruck and bus companies, grain elevators. bouse 
tro.ilers. autos, fanDB. homes, etc. Capable man 
c:an earn r eal money. Established In 1916. Write 
Zeuer wUb detaUs, aoe. expertence, etc. 
Doot. 92·24 FYR- FYTER CO., Dayton 1, Obio 

---~---------------------~ 
ONLY 

CONSTRUCTION KIT 

EASY TO ASSEMBLE 
FUN- EDUCATIONAL 

IDEAL XMAS GIFT 
RUNS ON A SINGLE DRY CELL 
(not included} USE IT TO RUN 
FANS-PUMPS- P ULLEYS-Etc. 

SEND CHECK-MONEY ORDERor 
CASH (at your own r isk) to 

THE HAYDN CHEMICAL CO., Dept. A, Box 27, Kenmore 17. N.Y. 

CUTTING TOO.LS 
A catalog of cutting tools and supplies made available for 
the fi rs t time- is yours fo r the asking. Hard- to-get cutting 
tools and supplies-hundreds of them-are in our available 
stock. S~nd 35c and receive this wonderful catalog imme
diately by r l[!turn mail. 

Write EASTERN TOOL & SUPPLY COMPANY 
h 

176 Grand Street, New York 12. N.Y. 
or P one CanaiS-3749 

. SUPER DRILL GRIN DER 
Sharpens round shank drUls from 
3 / 32" to 11 / 16" In diameter. up 
to 1 1 " long. Grinds old drills like 
new in 4 different point angles. 
using hand o r power grinding 
w heels. Money- back sruarantee. 

Prfee only $2.•5 
At Dealers or Postpa id 

C dall Mfa Co 1512 w. Slauson . De pt. ran .. •FB· 12 LosAngeteS44.Catlf. 

Do What Other~ Now Do

Wear • Form F lttln1 
MILLER Tru .. 

which proYidee natural free
dom and comfort in working, 
walking, playing, h orse baclo: 
riding, dancing, ewiuuning or 
s leeping. You juat cannot a£ 
ford to be without this protec. 
tion and convenience. 
Wear two weeks thea con
sult your phyeician before de
ciding to k eep it. 
Write me today for FREE 

d eecriptive circular. Sent in plain, sealed envelope. 

FRED B. MILLER Maaafachuel' 
Dept. P.S. Hagei'Stowa, MuylaacL 



FOR HARDEST STEEL, BLASS, ETC. 
Tun&sten C arbide- the h ardest m etal made by 
man-carefu lly ground on d iamond laps, brazed 
into sta inless steel 6" 
handle for m arking steel 
and other metals- for 

tin& &lass. Cuts a ll d irec-
etchin&, markin g, cut - S2 00 
tions. E asy t o f o llow 
any contour . In plastic 
case with poc ket clip. PRICE POST PAID 
Dealers, Distributors and Salesmen Wanted 

LUCAS-MILHAUPT ENGINEERING CO. 
5051 SOUTH LAKE DRIVE • CUDAHY, WISCONSIN 

COLLECT U. 
Shoulder 

5. ARMY 
Patches 

Send $1 for sample selection 
o f patc h es a n d PATCH 
CATALOGUE. 

SPRINGER'S 
EL PASO, TEX. 

Here 's a .special pair of fun dice that can do 
anything you want them to. H •,. amazingly ea11y 
to predict numbers. perform arnu,;lng tric ks. No 
one can guess the hidden • •secret ' • unle1111 you 
tell them! Display amazing "control." yet the 
real reason Is cleverly concealed tt·um everyone. 
Fun and fat~clnatlun! Easy directions extHaln de
tallll. Perform many "magic" tricks! Price only 
$!LOS. Gt!t a pair today. Send no munoy. Ju~t 
n ~unt• and adtl•·t·~~' . On arrival , pay postmun only 
$2 . OR nlul' pnl'tal!<'. :\fo nPy hark If not dell~thtl'<l. 
Address Mr. LUCk 'S Nove ltY Co., Dept, 454· D, 
215 N. Mlc hl&an Ave. , Chlc aco 1, Ill . 

20 
for 

$1 

OPTICAL ILLUSION 
makes any view or ohjec t you wish to drnw nppcar on the d•·awlng 
paper In ric h d.etall. Low-cost Invention mnkca drawing simple trllc· 
lng. Educate>! anti amu~"s chllc1r"n and ndultl!. l'racll<'al for artists. 
Free det.nlh;. Dept. lOL, Beele r Ente rpri s e s , No. Ho llywood , C a lif. 

' 

Here's 
30,125 Pounds 

of Proof 

-

GITS 
UNBREAKABLE PLASTIC 

FLASHLIGHTS 
A 15 -ton truck-running squarely over them - d idn't 
crack any plastic part of these sturdy Gits flash
lights! So-normal use ca nnot possibly damage 
them. They're made of unbre akable ethyl cellulose 
plastic. They give you a strong, pre-focused "Mile" 
of Light beam ... cast from brilliant nickel-plated 
non-tarnishing lacquered brass reflector ... thru 
shatterproof lens. Their 3-
way ON-OFF and Signalling 
switch always works! Avail
able now at your dealer's in 
lustrous colors or transparent 
battery-view case. Get o 
Gits flashl ight- and you'll 
have the best! 

A Great Gilt I 

CHICAGO 

Model I f! 
(wlCA aet·• 

hl6) 
R.co ila 
11.16 

Say You Saw It 
In Popular Science 

Sensational New Liquid "PI•stlque'' 
OPENS BIG BUSINESS-DOES AWAY WITH SCRUBBING 

Linoleum 
Finish 

or WAXING 

Here is a new experience awaiting you In a BIG PROFIT MONEY MAKER Makes no differ
ence what you h ave ever sold or if you never sold anything in your l!fe befor'e ... THIS IS 
YOUR OPPORTUNITY ... Every Home Is your prospect and every housewife is an enthus
Iastic buyer ... The first introduction In any community arouses unusual Interest ... You 
will be busy supplying the demand direct or through stores as you prefer ... Sales keep p!llng 
up because housewh·es have been waiting for something like "Plnst!Que." So HERE IT IS! 
I t brushes on ln a jiffy and adds LIFE and BEAUTY to the , linoleum . . . This is not an 
ordinary product . . . It is sen:;aUonal and opens a tremendous opportunity for sales a nd 
profits • .. All within your grasp ... BUT YOU MUST ACT QUICK! 

DISTRIBUTORS-AGENTS WANTED EVERYWHERE 
E,·ery community offers the same or>r>nrtunltv :lnd ::~s we w:=~nt WONDERfUL l>ls tr·lhutnrs :lnd AI!Pnt,; In e\' t•ry t<'rr ltory ,;..e would SUlfg<est 
prompt :=~ctlon on your Jl:lrt ... The lnfnrm:ltlon Is FRF.F. nntl 
we nr £> 3>'>'ll!nln~t terrlt or.v NOW ..• Th£>refore do not dE'IIIYOPPORTUNIJY 
... RF. Flll,fT 1~ Y Ol'll T F.RRJTORY . • 

DRIES IN '12 HOUR 
Mm-velous Smooth 

H m·d P rotective 
H igh Lustre F inish 

Non-Skid-Waterproof 

HOUSEWIVES ENTHUSIASTIC 
Saves T i me and Work 

and M oney 

BIG 
MONEY 
MAKER 
Write 
Today- PLASTIQUE NU-FLO PRODUCTS CO., Dept. PS-12, 109 S. Clinton St., CHICAGO 6 
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BELT SANDER 
AND TOOL GRINDER 

WOODS MODEL 4G-For home 
w ork shop woodworking a nd 

m achine shop production 

HORIZONTAL OR VERTICAL 
OPERATION-S"x8 '12" CAPACITY 
Hu; ky sander for metal, plast ics, wood, 
gla,;,; anu ruhher; perfectly- l.lalanced 
CO illtJle te ly ma<·h !ned pulleys ( 4" dia.) 
... hall -hearing thruout ... drive 
shaft sup(lo)rtetl <lll hoth end:; . These 
featu re~ a.;.;ut'e maximum efficiency, 
smooth operation and long life. Test ed 
to 5000 rpm .. . . easy adjustment for 
horizontal or \'ertl ral operation . . . 
reversible platen usable on either face. 

Extra belts. 5" x 6" work taiJle. and 
other a<·t·es; or le> a ,·a i I all Ic i l'orn stO<·k. 

Order f rom your d ealer o r sh ipped FOB 
direc t from ourS. Norwalk Plant 

SPECIFICATIONS 
Abrasive Belt 4" X 36" 
Bench Space 9" X 15" 
Motor Recommended 1{3 hp. 
Net Weight 17} lb. 
Shipping Weight 22 lb. 

SANDER 
COMPLETE WITH 

BELT AND WORK DAM 

ATTENTION DEALERS! 

139W 
A limited number ot dealer territories 
are still open; write for information. 

WOODS ENGINEERING CO. 
NORWALK 11 , CONN. . . 

Wonders Through The 

MICROSCOPE 
A new book which tells you a ll about 
.MICROSCOPY. T urn an inexpensive mi
croscope on hundreds of specimens with
in a st one's throw of your front door and 

you s tep off into a new world of wonders . Complete 
:\l.anual for amateurs. H ow to use equipment. >;ecure 
and pres~rve specimens. take photomicrographs. ete. 
~umerou.;; illus trations. Full clotb bound DeLuxe 
edition. $1 A9. 

POPULAR SCIENCE MONTHLY, Dept. 12-46 
353 Fourth Ave. New York 10, N.Y. 

..-Is Woodworking Your Hobby?-. 

IMMEDIATE DELIVERY! 

Sturdy fir a nd oalc woods . All 
m o,·able pa rts mount ed on 
oil-imprt'gna ted bea rings ... 
net>ds no lubr ication. 

16 in. $1295 LESS MOTOR 
SIZE -

Prices F.O .B. Phi la. 

26 in . $1695 
SIZE -

Send Check or Money O rder W ith Order 

WM. H. SHELLINGTON 
Machinery Sales and Service 

2055 Hunting P a rk Ave. Phila, 40, Pa. 

284 POPULAR 
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COMPLETE 
INSTRUCTIONS 

IN ONE 
GREAT BOOK! 

Countless thousands say this great volume 
brings rhem complete detailed plans for build
ing rheir own log cabins and bungalows! 

180 PICTURES - 250 PAGES - ONLY $1.98! 
] usc cak e you r pick from the sco res o f cabins, lodges, 
courisr homes, wayside stands and bung alows jam
packed ioco chis b ig book , " How to Build Cabim"! 
Yo u ' ll learn how co lay a foundation ... bo w co b u ild 
walls . .. how to lay floor boards and roofs. Yes, you 'll 
discover seep-by-seep details for building porches and 
garages • .. for cuni ng doors, windows, and arraching 
shurters .. . for b u i!d mg fireplaces a nd chimneys . . • 
and even fo r instaLLing plumbing and lig ht ing! 

SAVES YOU HUNDREDS OF DOLLARS! 
Now you can have a \·acacion spot o f your own-a place 
where you won' t be gouged by sky-high summer rentals 
-one chac you can bu ild yourself and save huudreds of 
d ollars on the construction costs! And don ' t imagine 
chat it's hard for you co build- fo r you' ll fin d this great 
how-co-do-it book makes it as easy as pie- sho ws you 
every move! 

SENO NO MONEY- 7-DAY FREE TRIAL! 
Imagine! This big book wich 180 pic
cures and 250 pages costs oul y SI.98! 
So till our the order form below right 
now! When book arrives pay postman 
only $1.98 plus a few cenrs mailing 
charge as payment in fu ll. If afcer 7 
days' free trial you aren' t deligbced, 
rerurn ic for a full refund ! 

.. POPULAR SCIENCE Publishing Co., Dept. 12-46 
: 353 Four t h Avenue, New York 10, N.Y. • 
• • • Send me "How co Bu ild Cabins" in edition checked • • • : belo w. I will pay postman _pr ice plus postage. If not d e- : 
: lighted I may return it wiChin 7 days for fu ll refu nd. : 
: ~ Deluxe Edition in handsome Buckram bindinc, : 
: only $2.48 : • • : = Regular cloth-bound Edition, only $1.98 : 
• • • • : Name.. ... .............. ... ................................................................... : 
• • • • : Address... ...... ...... ........ .. .... ................ .. ....... ............ ............. ...... : 
• • • • : Cit}· ................... .............. .... ..... ...... Zone ...... .... State................. : 
• • • .:J Check here ii you send payment with order. and we will • 
: pay shipping costs. Same return privilege. · : 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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How to Start 
YOUR OWN BUSINESS 

Amuln&' Poatwar Development Now Gives 
You the Opportu nity to Make Money Fast! 

Startllntr aclentlftc discovery, Just n ow becoming available ror gen. 
eral uae, will enable you to start your own business and reap great 
profits! 

Plastics, one or the moat revolutionizing and rapidly expanding In· 
duatrles , oft'ers a great opportunity to all enterpris ing m en and 
w om en. This Ia one or the rew Industries In which home manufactur· 
e r s thr ive and prosper. You can start e ven on a spAre time basis In 
your own home, and expand rapidly Into a full time business. paying 
good profits. LIQUID MARBLE 

Make LIQUID MARBLE the amazing Plastic. with a thousand uses. 
LIQUID MARBLE can be poured Into FLEXIBLE MOLDS for casting 
all kinds of artistic and serviceable articles such as: ornaments, 
novelties , desk sets. paper weights. hook·ends. souvenirs. statuary, 
toys. etc. FLEXIB LE MOLDS 

Make your own FLEXIRL!i: 1\IOI.IlS. The cost Is low- In fact, a 
large s ized mold costs but a few t·ents. Hundreds of casts can be 
taken from a single mold. 

NO EXPERIENCE NEEDED! 
No sklll or previous knowledge Is ne<'essary. All you do Is follow 

our easy-to-understand in~tructions. 
UNLIMITE D MARKET 

The market Is literally unlimited. You will find steady year-round 
demand In your own communi ty . Your problem will not be In Selling 
but In s upplying the huge pent• UP demand. Moreover. we supply you 
with names or big b u yers ror your finished products. 

WRITE TODAY 
Bing Products w i ll show you how to start with a small Investment 

and build a permanent. Indepen dent. profitable business! Don't fall to 
grasp this opportunity! Write today for FREE CATALOG. 

BING PRODUCTS 
Dept. B13, 88 Broad Street Boston 10, Mass. 

SPLENDID HOBBY OR VOCATION 
Sea Shells 
Pin Backs 
Ear Screws 
Screw Eyes 
Plast ic Discs 

Ear Clips 
Floral Stones 
Jump Rings 
Chains 
Clasps 

Wire 
Boxes 
Bracelets 
Pa rts 
Bow Knots 

Catches 
Plexig las 
Cements 
Dyes 

PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7, PA. 

New 1211 Sheet Metal Brake Only $12 
Fits In bench vise. Quickly. easily forms all kinds of 
angles ln sheet metal, strap iron and aluminum. wire SAMPLES 

and plastic. Use It to make useful ar. 
tlcles. experimental research work. OF WORK 
patent models. etc. Simple gages 
made ror ouantlty duplicating. Now 
available. Send for details. or ordt.>r 
direct. $12 p.p. W t. 10 lbs. 

' Comoanlon SheAr cuts sheet metnl . 
any length. Clamps to bencb. Ad· 
Ju stable R'Uide. Same price as brake. 
Both guaranteed. 

VISE BRAKE MFG. CO., Dept. P. S. 1318 So. 30th Ave., Omaha 5, Nebr. 

\ 
col<~ photographic art studies of 

~us hollywood Studio Models! These 
a re actual color photographs of breath tak· 
Mg Hollywood models on 16mm filmstrips 
• , • real • , • lo•ely and lifel ike. And o 

·Hollywood Star v .. wer, mode of gleaming 
p lastic, which gi .. s crystal clear mognif;. 
~otion comparable to theatre screen proie<· 

lion, All for ONLY 
$3.00. Money refunded if not 

sotisfied. NO C. 0. D.'s. \\'rite 
to . 

9S$ N. M4NSEtf10 Avt.. OEPT,PS·I2 HOUYWOOO J8, CAL 

MODIItN INGINIIItiNG hoa glvet'l the w..W 
new dnltn, new apeed, new efficiency of 
operation In NI W PRODUCTS ••• 

The CLINTON SilliES 700 Hi H. P. 4 CYC:U. 
Allt..COOLED GASOUNI INOINI, now In 
heavy production, Ia chantint the thinking of 
users, dealers and manufacturers employing 
compad a ir-cooled pa-. 

CLINTON MACHINE COMPANY 
CLINTON , MI CHIGAN 

RETAILS 
ONLY 

FULLY 
GUARANTEED 

Plugs into Light 
Socket AC or DC 

lt'a new! It'a handy! lt'a effi· 
ctentl Uae the Mldll'et Electric Arc 
Welder for hundreds of llght·metal 
jobs. Does comparable welding 
work with a 1 1 1 H Inch welding r·ucJ 
on thln metal as lhat of larg., r and 
higher priced welders. Operates on 
15 ampere fuse. I I 0 volt tlO t'Yt'l<• 
A.C. or D .C. curt'ent. by u se or our 
special standard·coated I I 16-lnch 
welding rods. Generous supply or 
rods l:IUI>Plled with machine. Rec · 
ommended for all light welding 
like automobile fenders . etc. Take 
the Midget Arc anywhere to the 
job. Sturdily built and fully R'Uar· 
a n teed. Comes complete- ready to 
u se. Nothing else to buy. No pre
vious welding experience ne~.>ded 
to ~;trike an ar·c. In a short time. 

an)'One mechanically Inclined can learn to weld with 
this machine. 

You ' 11 find hundreds or money-saving. time-saving 
uses ror the :\Udget Arc around your home. ~rarage, or 

95 

workshop. Also ln garages. factories. repair shops, tin shops, me· 
chanlcs. farmers. Inventors. etc. Ordt.>r a Midget Electric Arc Welder 
now! SEND NO MONEY . We ' ll rush one to you . complete with rods 
and hl'lmt.>t (equipped with APPROVF.O w~.>ldlng giMS) . Pay postman 
only $3.95 plus postage charges. If not satl~fled . re turn Midget Arc 
In 5 days from rec~.>lpt and we'll refund your money Immediately. 
RUSH YOUR ORDER NOW. 
MIDGET ARC WELDER CO., Strader AYI., Dept. R·205, Cincinaati 26, Ohio 
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COMPASS 
Hunting Case, Watch 
Type, All Metal, 
Jeweled ... .. . ... ......... .. . 

$2.50 
RUBBER SPORT GOGGLES 

White Plastic Lens and Extra green Polarizing Lens, Plastic 
Lens are shatterproof, Polariz ing Lens a protection aga inst 
reflected glare, ext·csslvt> light. dust and wind, Ideal for ln· 
ctustrlal u~<' . ::\ l otnrtn~r. ,;k llng and all 
kinds or outdoor use. Value $3.:10. SPECIAL $1.50 r'e r· palr . .. . . . ... .. . .. . 0 • 0 • •• ••••• •• 

Engineers All Metal Army 
Type Hand-Sighting 

LEVELS $1.50 
PUBLIC SPORT SHOPS 

13 5. 16th St., Phil a. 2, Pa. No COD's 

MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

' SI NG LES, Chev, V-8, Plymouth, 
Stee ls $5.50, Aluminum $6.50, 
C hry., Olds., Buic ks, etc., Steels 
$7.50, Aluminum $8.50. v.~ ond 
MERCURY DUALS, Steel S , 7 .50, 
A luminum $20.00. Aluminums o re 
guoronteed fo r life of your car. 

(I;""' .. ERS WANT .. ..,. 

Say You Saw 

It In Popular Science 

12 lbs. SURPLUS 
RADIO PARTS $2.00 

A gold mine o f parts fo r repairmen, amateurs, and experi
mentors . .. relays, condensers. resistors, transformers, coils, 
hardware, wire, etc., etc. An outstanding bargain in usable 
parts! Send cash, check or M.O. today! 

nEaRONIC PAR's I Dept. 5, 622 W. Randolph 
1 ft(. St., Chlcaco 6, Ill. 

Does mor e 
things e asier, 
quicker than any 
o ther tool. R emains 
locked t o the wor k with 
h a nds r emov ed. H olds a n y 
thin g, any s h a p e, w ith a g r ip 
that never s lips. B uilt with 
streng t h t o b a c k up its pow e r . M a d e 
of fine a lloy s t eel. N ic kel P lated. 
Two s ize s 7" a nd 10" 

Sol d th111 Tool J obbers ancl De:lerB 

lavented, Developed and MadeWortd Famous by 

PETERSEN MFG. CO., Dept. 5·126, 

286 POPULAR 
SCIENCE 

De Witt. Nebr. 

BIG MONEY HOW IN 

THREE wonderful new opportunities for your own big money
making b usiness - regardless of your age, sex, or previou• 
experience ! 

1. LIQUID MARBLE. Make b e autiful artific ial Marble Slab s. 
Pour from liquid s tate. Glazed or unglazed. This marble m ay be 
mottled , veined, m ulti-colored or left in original snow-white 
s tate. The color is actually a part of the marble! Does not fade 
or wear away. Liquid Marble is unsurp a ss ed on kitchen or bath
room walls. Easy to ma ke an d ins tal l. 
2. PLASTIC FLOORING. May be m ade in any color or combina
tion o f color s. Gi\·es a life t ime of we ar. Dustproof, Soundproof, 
Verminproof. Resilient to the t r ead. Lay out solid from wall to 
w a ll or in p atte rn d e sign of various shape d blocks. 
3. FLEXIBLE MOLDS. For plaster casting. Make your own 
moulds for f ew cent s each. $ 1.00 in raw mat er ials w ill mak e 
up t o $25.00 wo rth o f finished goods. We furnish names of 
buyers. Wri t e now f or FREE information about our BIG THREE 
money- making opport uni ties! Get in on busy se ason jus t start
Ing. S end penny p ostcard or letter. No oblig ation. 

COMPO-TEX, Box 786-G, ST. LOUIS 1. MO. 

TOY8-Five toys eas ily made from 
Stanley P roject Plan Set No. 16-
Wagon, Srooter, Rocking Horse, 
Wheelbarrow, Push Car. Postpaid, 
lOc. Stanley Tools, 
21 26 El m S tree t, (STANLEY'~ 
New Britain, Conn. . ,. 

arc 
ftfGftUCI t1"6 
book ••• $2oo 

Teaches you how to beco- aa UO 
welding operator • one of h ighest pal4 

trades today. Write today! 

b t 8 C Box P-562 0 Or rOS. 0., Troy, OhiO 

au • c Kl "REPAIRING CAR BATTERIES!" 
MONEY• At Homel Easy Tool lree Circulars! 
WRITE. BATTERYMAN Dept. S-1 Grand Junction, Co5orado 

THRILL audi
ences at your 
8-16mm. screen
ings. Glamor
ous subjects 
starring Holly
wood's most beauteous daughters. Models selected 
by artists as the loveliest in all the world in beauti
ful scenes; sensational dances. 
Breath-snatching BULLFIGHTS showing famous 
"toreros" facing charging bulls, ending with Death 
In The Afternoon ... MOVIE STUNT MEN gam
bling life and limb in unbelievable feats .•• SA V
AGE BEASTS in terrifying action. 
Make your shows EXCITING! Send dime for sam
ple film and Special Lists to Exciting Films, 1071 
El Centro St., Dept. 12, Hollywood 38, Calif. 
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W TCHES 
An Amazing sa.so 

Value at only 
COMPAREI 

Streamlined * Steel Back 
Sweep Second Hand 

Model B-7 jewels, stainless steel, r adium dial ... $12.00 
Model C-15 jewels, stainless steel, fancy radium 

dial .••. ..... ........ . •• ........... . . .. $22.00 
Model D-1 7 jewels, famous INCABLOCK move-

ment, waterproof, shockproof, radium dial . • •• $30.00 
Each w atch Is carefully tested and checked by master crafta· 
men. delivered to you In perfect conrlltlon! 
MONEY·BACK GUARANTEE. Add 10 '- Fed. Tax on all WATCH 
prices. 
Send check, money order, or pay postman C.O.D. plus posta!fe. 
NO EXTRASI Agents Wanted RUSH ORDER NOWI 
Stainless Steel Expa n sion Band (Fits Any Wrist) •• $1.00 
G 0 L D E N R U L E C 0 P. 0 . Klngsbrldge Statton. 

• Dept.22,NewYork63,N. Y. 

Immediate 
Delivery 

1\lareot No. 8 K ey M achine 
Mounted on Cabinet .................. $ 75.00 

B ook on llodern Locksmithing.... 3.95 
Auto Code B ook and Auto D epth 

K eys .................... ....................... . 12.50 
77.76 162 D oz. P opular Key Blanks .... 

Bet Key Files Tools, Pins. 
Sprln;ts, T himble ...................... 10.50 

$179.71 
AVE. 
51 IL 

IT'S FUN TO DO MAGIC 
Amaze-mystify-entertain! You, too, can 
enJoy thta fascinating hobby. Only lOc brings 
our new 1946-7 Catalog ~00 Tricks. contain
Ing brand new easy·to·do tricks for pocket. 
parlor, cluh. stage. Hundreds of tricks re· 
quire no skill. Join In the fun-send l Oc 
today! 
Douatas Magtcland, Dept. P. Dallas, Te:IUIIa 

SAVES MANY ELECTRIC APPLIANCES 
N I C H R 0 C I T E REPAIRS HEATING 

IN A JIFFY • • • 
Simply overlap ends, appl~· Xlch.roctte 
Pa s tE' anrl turn on current. \:sed by lar~te 
utility companies. Trial orrler . S 1.00; 
4 oz .. S~.~O: 1 pound. $8.00. 

-·- ARROWHEAD SALES & DIST. CO. Dept . G 
420 Phoenix Bldg. , Minneapolis, Minn. 

Modernize Your Gun! Improve Your Score! 
Most dura ble grips made. P ositively un
b reakable! For Colt, Smith & Wesson, Hi -Standard . 
Ortgies, Luger & Mauser s in a w ide choice of b eautiful 
d esigns in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 

SPORTS, INC., (Mfrs.) 5501 Broadway, Dept. S·12, Chicago40,111. 

Convert your 16mm 
silent proiector to 

W ith the APEX Sound 
Converter use right 
through your own Radio. 

1 Sound Adapter OR 
1 Radio-Film Adapter 
1 Mounting Bracket 

ONLY $59.95 

1 Sound Adapter 
1 14-Watt Amplifier 
1 12" Speaker and Case 

ONLY $97.90 
Complete 

Complete ready to use. Fits any 
Immediate delivery. Mail money 
or $10.00 balance COD. 

16m m silent projector. 
order for full amount 

APEX VIDEO co., 
Dept. PS 4, 7356 Melrose Ave., Hollywood 46, Cc.L 

The most complete handbook oa 
the subject e\·er published; witb 
C\'ery step 1n identification and 
analyais ~!early explai ned and 
illustrated in ! ull color. 

IDENTIRCATION AND QUAUTATIVE CHEMICAL ANALYSIS 
OF MINERALS-By Orsino C. Smith, A. B., A.M. 

At last, all tht> facts about a ll minerals between the covers 
of one great book! More than 2,000 minerals listed and 
classified by sp<>cific gravity and hardness. Hundreds of 
beautiful, full-color photographs and illustrations. Com
plete directions for determining any known mineral fro m 
its physical properties - index o f r efraction, color, streak, 
lustre, cleavagt>, fracture, fusibility, etc.-all or- $6 50 
ganized for Instant practical ust•. • • 

~~7N~~~~~~~~~-~~~~~~FRE-E11 
250 Fourth Avenue, New York 3, N.Y. GREAT BOOK 

I Please send me a copy of " Identifica-
tion and Qualltath'c Chemical Analysts of Minerals". Within 10 1 

I days , I will <'lther return the book or send you $6.~0 plus a few 
c<'nt:~ postag('. I 

I Name .. . ..•. • • •• ••.. • • •• ••••••. • .... • .•.......•.••... I 1 Addr~ss .•.•.•••••• . ••••••. .. • • ••••..•.••••.•..•..••.• 

I 
Cit~·. . . . . . . . . • • • • • • • • . . . • . . . Zone. . . . S tate ..... . 
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E ach month, 
more SpeedWay Drills come off 
tbe production line; are being 
Shipped each day. But. frankly, 
though we are beginning to cut 
Into our mountainous pile or 
back orders. there's a deal of 
waiting still for a lot or people 
who are ordering SpeedWay 
Tools today. However, because 
they are worth waiting for, we 
suggest that you place your order 

now with your local Speed· 
Way dealer for earllest 
possible delivery. 

SPEEDWAY MFG. CO. 
1864 S. 52nd Ave. 

Chicago 50. Ill. 
N o. 89. EQuipped with SnaP· 

Relea•e Chuck. No. 89·J 
z~~ with Jacob Chuck (a• 
7. i llu•trat ed) $5 .00 

e-xtra. 

0 EC . 287 
1'946 
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CONGRESS DI:~::D PULLEYS 
The CONGRESS pulleys you see on your 
dealers counter are identical to the pulleys 
that have been used for years as standard 
equipment by America's leading indus
tries. They are now available in sizes up 
to 16" diameter at your local dealer. 

Sign of an Authorized 
Congress Dealer 

CONGRESS pulleys in
crease the performance 
in your workshop; pro
vide efficient, long wear
ing service at low initial 
cost. You pay no more 
for CONGRESS pulleys 
than for ordinary pul
leys. REMEMBER 
You can't buy a better 
pulley than a CON
GRESS pulley. 

CONGRESS DI~~~D DRIVES 
DETROIT 12, MICHIGAN 

Keeps on giving every day in the year! 
Writes names on tools, engraves jewelry, 
decorates glass, tools leather; cuts out 
ca rdboard signs and linoleum blocks. 
The ideal gift for man or woman - boy 
or girl . .. for anyone interested in 
craft work or home workshop activities. 

See your dealer or order direct. 

Gives you the tool and 22 
accessories, with sharpen· 
ing stone .. . all conven· 
iently accessible in hand· 
some hinged, natural 
polish, wooden box. 

60 cycles AC; 110 V. 

HANDICRAFT DIVISION 

"BURGESS BATTERY COMPANY 
176 N. Wabash Avenue • Chi cag o I, Ill. 
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Gypsy Radio Laboratory 
RADIO is mushrooming, and to ease its 

growing pains General Electric has out
fitted eight roving radio labora~ories to find 
the best sites for new transmitters. One of 
the perambulating labs is shown at top. Un
der it is a photo of its interior. The labora
tories will operate out of Boston, Philadel
phia, Albany, Atlanta, Cleveland, Chicago, 
Kansas City and Dallas . 

. . . . . . ~. 

Weeder Gets at the Roots 
BETTER-and easier-weed-killing is prom

ised by the new, three-foot-long weeder, 
above, made by the S K G Corp., of Min
neapolis. It is operated by thrusting its 
forked blade under a weed to sever the 
roots. The spring-action trigger under the 
handle is then snapped and the claw closes 
on the weed to grip it when 'the blade is 
pulled out of the ground. 
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l\ONtllOCOS 
PUff ClEAN 
wtt\tt s~~ 
1.() l\\(E 

REAl tRA\NS 

Note realistic reol roi\rood - remote 

control - electro magnetic. kouck\e 

,cou~• ond so\i~ steel _wheels"' 

20-WHiil. 

E) 

This new L NE loco- powe ed L b 20-w eel Pennsylvan i 
exclusive douDie y a mighty new a Steam Turbine 
perfection B dworm drive is the I motor and LION EL 

. · ra ne . a st word · 
1 

pnses LIONEL h I w . - tt is only o I In ocomotive 

cataldlog and 9:: a; I ol~ this year. s ::d ~or~~~ many sur· 
YJOr I u story. Aga in LION e new colqr EL lea ds the 

~1M~ 
-also scenic effects 

book, secret "Pop 
Penuader". 

, -' ... 

• 

r--------I The lionel Cor I 15 Ea st 26th sfo~tion, Dept. PS 

I 

Plea<o •end ·• ew Ya•k 10, N. y ., 
secret " P me the new f 1 · 

I 

a DIME ,OP Pe,.uade•" and I <ala• LIONEL T I o cover .posto the book on S RAIN catolo 

I 
N 

ge and pack· cenery Bu "ld" g, also the I 

ame~===================='~n~g~- ==--------·~~·n:g_.~l~e:n:c~l o::se J 

~,........o----------------__..-- 1 cay _ I L (Plea" d . I - - - - - an t delay I Mail tod ' one S•o•• I 
- - - - ay · Send JO 

__ .._ cforma·r· I 
-- r rng) -- . ------ .J -

jenscrl!ior•allf.PP'ercatic•n of locos ancl 
cars by radio frequency waves. 

Fully ct_.cribecl in catal09 \exclu• 

•ive with uoN£ll. 

DEC 
1 946 289 
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PROPELLER REVOLVES ON ITS OWN POWER! 
MOVES AND ROARS LIKE A REAL PLANE! 

Educa tionnl? Ye!!! IL's the first T oy $ 
l'lnne tw~>r hui lt on the Gyroscopic: prin
<: iplo. Just pull ltu~ strin~ and wutch it 
Roar . MovP.. T urn. Ha nk . and lra v••l 
across the floor . An y child <·an O (l f' ra lt' 
. I ' I . 

(Dealer's Inquiries Invited) 
HURRY! DON'T DELAY! GET YOURS TODAY! 

SEND FOR OUR FREE GENERAL CATALOG Dept. 1111:1 

' - - - UTILITY STORES - - - .. 
1 117 S. Wabash Ave., Dept. 1\DI-6, Chicago 3 , Ill. I 
• Enclosed find S . . . . . . .. for which ship a t o nt:e I 
I 0 Gyro-Planes a t $1.95 each ·complete. 

l I t N arne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . I 
Address. • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 

I City 0 ••••• • • • • 0 0 0 •• • • • 0 • Zone . . . . State . .. . . . 

I 
Make UTILITY STORES your Mail Order Shopping Headquarters. 

E stablished 1906 

I 
I 

Plane Balances on 
Special Stand. and 

Roars Like a Plane! 
Plane Moves! 

And Sounds Like 
a Real Plane! 

... _, ._. ...., - - - - ._. ._. .._, ~ ~ .... J ----------

Cut-to-F it fo r q u ick Home As· - N o 
sembly . Get used F ord m o tors Experie n c e 
A . B. vs. Chevt·olets . etc. f or Ne c essary . 
trifle. AdJustable motorbeds fit al l. Assembled rrame:. .ready for 
Installation. F as t VEE bottom Marine Plywood hulls. 
SEND 10c (Ctirl •VIO N EY SA V IN G CATA LOGS. Show Kits !o r 

HA YA KS, RO WFI "IATS . OU TBOARDS. DINCH I ES 
Kay ak Boa t 152R E as t 1 2 9 t h S t . N e w Y ork N. Y . 

What Every Mason Wants 
We have lm portant Masonic books for 
Blue Lodge, Chapter, <:ommandery, 
S(·ottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 

Send t or free cat alog of books a nd r ituals for Masons , 
Odd Ft!llows . K nil!hts of Py thtas. K nic:hts of Columbus. etc. 
EZRA A. Publisher P. 0 . 79 RD 90, Ill. 

3 in I OTTAWA SAW 
THE WORLD'S FASTEST. -~ •'G 6-H. P. 
~~t.\ EASY TO MOVE ,, ... ) 

FELLS TREES, 
SAWS BIG LOGS, SMALL LOGS, LIMBS 
One motor performs all three operations. Furnished with 
or attachments s hown below. Thousands in use. 

Make BIG profits in the 
ever increasing wood basi-
• ness. Pulley for belt 

work. Fully guaran
teed. Low direct-to
user prices. FREE 

details -write TODAY. 

OTTAWA MFG. CO., 1201 Pine St., Ottawa, Kansas 

WHAT EVERY BOY WISHES FOR • FUN • SPEED GALORE • for POWER 
or PUSH 

Complete Racer Chassis 
WITH LARGE 11 /nell WHEElS 
Give hlm a t r eat t hat h e \VI II alwuy:o r cmt•mtt,· r< 
This st urdy built. Aii·Purpos.. Chn.si s w ill 
give m iles of real r• leasur e for a n y a){ t' . litt iP 
ones or adu lts • •• ror push or J)U\\· l · r : {'n,c-1· 
n eer e d into tb(• finest d~sign for ~ iectrlc or gad· 
oline pOw<•r. giv lnlC t he chole~ of bod>· des iJm 
to btt!ld )"OursPif . T ht•sc rac~fs a re Just what 
e very boy wants . li e wi ll t h r i ll ov~r t h e REAL 
BRA K ES ancl I .,. HEAL !';TEF:R I -..;r. \\"H" . . . . . 
(built t o fit th~ l· ·•nrl wit h ftn~er grins). B~nuti· 
t u lly d eshmrd lo. : .· JII:ht fi n i~h pu re a lum inum 
with dome cent ,. , . llorn button can be p lac•·•i 
u nder dou>rl. A II pa t • s tu rdy and OJ<tde to last. 
H e will enJoy the thri II of piannin~: and b uild · 

WRIT£ FOR 
LOWEST PRICES 
011 1 0 in. WHEELS 
WITH LIFEliNE 

OIUESS 
IEARIIGS 
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lng a s t reamlined rar r r . a 
jt'('p , fi re en~inc or t"r tu·k . A It 
year round sport a nd pleasu re. 

as 
complete 

illustrated ONLY 

• 

• READY 
TO ROLL 
AND 
STEER. 

• GIVE 
HIM A 
REAL Glnl 

I 

10 X 1.75 
GOODYEAR 

PUNCTURE PROOF 
SEMI-PNEUMATIC 

DEEP TREAD TIRES 

• . ;. .• 

MODEL ""A" 
65 in. LONG RACER CHASSIS ..... . . 
24 in. WIDE With 12 Inch 

Weight Approx. 55 Pounds. STEERING WHEEL 
F .O.B. Doy l u tou:n , or. odd 10 "!. for Pr epaid Shi pmen& in 
U . S. A. 

Rush Order Todayl Buy Direct Savel 
OSBORN WHEEL CO ••••••• • . • • DeDt. PS-12 
115 So. Main Stre et DOYLES10WN, P a . 
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RLD'S 

MAKES IDEAL GIFT 
VEST POC 

Fits vest pocket o r purse. 
Guaranteed Accurate. Operat

ed as easily, and as reliable, as 
machines costing many t imes as 

much . NOT A TOY OR GADGET. Sub
s tantially ~ade of 2 8-gauge steel
guaranteed for life agains t defects in 
construction . Beautiful looking, mod
ernized design. Finished in Black. 
Sil ver and Red. You positive ly can·t 

· buy a Calculator of equal quality for 
a s li t tle money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR 
FOR OVER 3 0 YEARS! Operates with 
a fl ick of your finger. Adds. sub
tracts. multiplies. divides-counts up 
to ten million. P ays for itself o ver 
and over in mistakes avoided. and 
t ime saved. 

Baby Cal culator makes an 
Ideal gtrt-fo r every Gtrt oc
casion. Birthday - Gradu3· 
tl o n - Ch r istmas- Annive r
saries . For m e n. wo men. 
children - t ea<"h eTS. bus ine~s 
peoplt;! . hom~ or sht11• u . .;co . 
COMES PACKED READY FOR 
GIFT WRAPPING. 

TEN DAY TRIAL 
Money Back Guarantee 

Because we know that our m achine i s 
the v e ry b es t Ca lcula tor to be obta ined 
at this low price . w e m a k e th is 10 
Day Tria l offe r on a pos itive m o n e y 
bac k cuaranteell Don ' t buy ANY C a l
culator wi t hout this g uara ntee! Senti 
o nly name and nddress. pay pf)st mnn 
52.50 plus postage ( If cash Is sent. w e 
pay p ostag-e - )·ou save up t o 4 0c). 
(Send full cash It outside U. S.) 
M o n ey back within 10 days If not d e
lighted . 

CALCULATOR MACHINE co. (MfrsJ 

Gl 

FREE TRIAL 
ONLY 

50 
DEPT. 473, P. 0. Box 248, GLENVIEW, Ill. 
:•••••••••••••••••• U S E C 0 U P 0 N • •••••••••••••••••~ 

AGENTS 
WANTED 

$ 
TOTAL 
COST : CALCULATOR MACHINE CO., ( Mfrs.) : 

: P. 0. Box 248, Dept. 473, Glenview, Ill . • 
: Your Ca lc ula tor is just what I 've been looking for. Send : 
: one at once ( C.O .D. ) or Cl am e nclosing $2. 50). : 
• • • • • • • Name . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
: Add.ress. . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • : 
• • • • • :City . ....... .. ...........•. . State ...••••••••••• : 
• •.•.......................•....•.•....•••••.••...........•••••• ~ 

Lumber-Ply wood Ava ila ble 
• Harold Hunt wanta to s e nd yon big new 

No. 15 Catalog. Over 148 pages of wood
• orking lucas . 12 pag es of rare w oods In 
eolors. UNE<>UALEO BARGAINS In 1m
ported and American woods. supplies. bard
to-find bard.-,.re. Send only 15c to cover 
PO•rnge nne! hondltOJ!. 

CRAf'TSMA N WOOD SERVICE CO. 
l 129 S Mar• $ 1 ll•ot. R-78. Cb·cono 8 Ill 

FIGURE DRAWING WITHOUT A MODEL 
Learn how to draw the human form from every view, In every 
uosltlon. Over 300 " real-life" drawings in Cliff You..na's new 
book.Ordert oday$1 postpaid full cost .Art books list sentF R EE. 
HOUSE OF LITTLE BOOKS, 80-8 E. 11th St., N. V. 3. ~~ 

'ARTH R ITIS-N EU R IT IS-SCIATICA 
lf you suffer the agonizing pains 
of these diseases when th.e usual 
remedies have failed, learn about 
a new trustworthy, modern, non

surgical treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 
BALL CLINIC Dept. 36 Excelsior Springs, Mo. 

SEND NO MONEY 

FREE!! 
Each Baby Calculator enclosed In 
beautiful rlch-loolcing Leathereffe 
Case-at no extra cost • 

GOV'T SURPLUS. A precision Instrument. Eaq 
turn or crank produces CLEAR, F UlL SIREN 
TON E. Can be beard for great d Lstance. I deal 

.;A- fo r Boats, Autos , Schools, Sporting E vents, etc. 
l>lmensto ns 7" x 8" x 5". Wt. 4¥2 lba . Price 

lncluoJoos s hou lder strap and waterproof cover . SEND 
NO MONEY . Jus t nam e and address. We'll ship C.O.D. 

tor $3.95 p lus POStage, or send money In advance, wP ' Il 
ship prepaid. Cana tl tan price 54.50. ILLINOIS MERCHAN• 

DISE MART. De pt . 401. 1227 Loyola Ave ., Chicago 26, Ill. 

AUTOlVIOBILE MECHANICS 
A new, se nsa t ional split lock remover for Hydraulic brake 
shoes. Sa ves t ime on every job. Order one today. $1.00 post 
paid. 
Newfie ld Welding Machine Co. _ Dept. PS, Newfield, N, Y. 

Amazing war-surplus radio pat·t~ hargatn. 
with new C'olls. Contlenriers. Tran~ fortn· 
er,.. Resi~l11rs. C ontrols . olh<'r·~. Sl5 t<l 
$'..!:\ \ "3.1Ut.' . tci eal for E' XPt." rhtll•nlt•J"S. anla· 
t l!urs . home shop men. !'\ow ont~· 83.9~ . 

'\1ARKO SUPPLY , De pt. PS- 12a. 2924 Logan 

FURNACE HEAT CONTROL UNIT automatical ly controls hea t 
1.1~· O!!l!ni ng a nti c l osing tlamp
cr. :S imple to ln>'tall. Sav e s 
fu"l an•\ lal>or. $2 1. 51) . 

EXH A UST F ANS , 1:! .. tu 2 -1 .. . $27 to $71l. H e:H••rs. I o·un Hcpair K it!'! . 
Fl uo r t.•:oO'-" l· nt F l x tu r't .. !'(. f: I ( .. t·t ric:· HaIr Cll JJJH.·r~ . )I utn1·~ anrt 111 any othe-r Item a 
at BIG SAV INGS whll <> quantlt il·~ last! HP·,.elt fnr profll! l h•t:olls FREEl 

DOMESTIC ELECTRIC CO., 118 E. 28th St., N. Y. 16, N. Y. 

COMPRESSED AIR INSTANTLY, Anywhere!! 
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P ortahle Ai r Compressor and storage t3nk. R us:;-s:tcdly buil t 
t'lf ht':(t nHttl-rlal:; U!'Olng llft~Ltme lullriC";t tl·rt hall-ht-ar·ing- on 
<'o nnet·tins:t rotl a nd oil lmprt>gnatef\ main hearing on """ft. 
enu:-;ual de~iS!n for<•ver ~ltrntnates vah·e trouhh~ . the n1o~t 
ro rnn1on fnult in a i r t•ompt'l'S:-turs. PATENTED untqu~ ulr tn
tak t• S)·stem in c rE'ase" e flklenc y tremen tlou s ly over other 
<"omprt'sso r " ,; o thnt air output Is much Jtl'l!a ter tha n that 
f ront l arg-f?'r cnmpn·~~ors P •>"·ererl h~~ h~avtrr ntntors. \\"ill 
dE.'Ih·er am>roxlmntl'i~· 3!'\0n <"U. t n l'l11•s of air fll•r m inut<• at 
m 3intn l n etl prt'ssurf.' o f 30 Ills . . or will intlatt• a 90 lb . trur k 
tire In I<>SR than onr minute. Come!' <"ompll•te wtth 100 l h . 

·~·,.r~P nlt l>nua;h fina:er·tlp nctju~tment allows !<E'ttlng o f out-
1lllt prl· ~!"urc.~ nt un~· v nl u4? . ·wh lrh \VI II !lUt omatlC"a ll y he ntaln· 
ta lnt•f!. Work~ f rom any 1 ~1 H . P. m o t or. t:seful fo r s p raying 
paint~ oo· l:oc·<tuf'rs. f\l s infectan ts . in~t·rtic ldes . annealln~ Ol' 
hra7.in~ with natural ga~. infl :tt ing tires. etc. T'rlee $14 . 50 
po~tag<> prrpaitl an~·where in the t.:. ~. Effi c ie n t . completely 
:u l iu•tabl<' syphon type spray g-un complete with 1!! f t. o f 
1 on I h. teste d ho<e a\·allahle f•>r only $7.75 with pint <'On
ta ine r. also pro.>paid. 25 % r<'qulrect o n all C.O.D. orders. 
St'nd f or rree catalogs of radio parts a nd surplus Items, 

BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. 12S, BUFFALO, N.Y. 

• 

I ~ 
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IDEAL FOR AUTO • HOME APPLIAICE AID FUM REPAIRS 50 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY-Maintenance Men: Farmers: 

Mechanics; Machine Shops; Foundries; Auto, General Repair and Job Welding Shops; all using 
the DYNAMIC find it so indispensable and useful that they cannot alford to be without it. If 
ine•perienced, you can easily learn to do a variety of high grade weld ing jobs by following the 
practical, simplified operating and welding instructions furnished. Once you see a DYNAMIC in 

operation, you won't want to be without it. Its simplicity will amaze you. In o year the 

COMPLETE. •• 
Ideal and 
Practical 

Gift for Any 
Man 

DYNAMIC only costs you about 6c o doy. Helmet, rods, cables, holder ond operat• 
ing instructions, etc., furnished. 

SAVES YOU VALUABLE TIME AND MONEY I 
This portable DYNAMIC WELDER- easily carried to the job-c:on be 
operated from any convenient, properly wired 110 volt, 60 cycle line. Con 
also be supplied for 220 volt, 60 cycle operation and for other voltages and 
cycles at slight additional cost. Worh on IRON, STEEL, BRASS, BRONZE, 
AND OTHER METALS-has 8 metallic and carbon ore welding heat stages.
does wor• you would thin• only pouible with larger more ••pensive machine. 

Get details on our 
10 day trial offer 

Mtmber Cbicalo 
Assoc iatioa ol 

Commtrce 
DYNAMIC WELDER CO. • 13 East 23rd St., GP, Chicago 16, Ill. 

Rust CORODEX Remover 
THE WAR-TIME MIRACLE LIQUID which cleaned millions 
of parts during war effort. CORQDEX positively re
moves RUST and CORROSION regardless of depth. 
from iron. steel. brass. bronze. copper . chromium and 
nickel. Cleans tools. hardware. s ports equipment, 
household utensils. etc.. for a few cents a piece. No 
RUBBING or hard work. 

CORODEX IS UNCONDITIONALLY GUARANTEED TO REMOVE 
RUST when DIRECTIONS ARE FOLLOWED. Valuable Manual of 
Rust Control free with order. 

On sale at Sears Stores, SOc and $1.00 

SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 

(CorOdex Is made by Allied Products Co., 1133NewportAve .. Chicago) 

AUTOMATIC RETOOTHER Fo:A~~ND 
Makes New Profits 

Cu ts new t eeth In 50 sec
onds ! Any s ize tooth 
4: to 16 points . Old 
teeth fall o.tr &II 

PULl HAIR 
FROM NOSE 

May Cause Patallnftaion 

u .. ,,.. Kll PEJJE Rotating 
Hollis Scissors 

lfO U.S.. ,AT Off 

chips . Simple t o 
op erate. A per fect 
job . 

You can cause serious infection by So Simple! Just tum the 
pulling hair from nose. Ordinary encl. Surplus hair d ipped 
scissors ore also dangerous ond off gently, ICifely. 

impracticable. No beHer woy to $1 Mode from fine Surgical 
remove hair from nose and ears Steel, Chromium plated-olso in 
than with KLIPETTE. Smooth, 24 Kt. Gold Plate in smart leather 
gentle, sofe, efficient. Rounded case at $3.50 !plus 70c Fed. Taxi 
points can't cut or prick Guaranteed to SutHfy or MGIIIJ lack ---------------- ------------------HOLLIS CO. • 11 Commerce ., Newark 2, N . J. • Dept. 217 
Endasecl Is $ ...... fat .. ... . . KllPEIIEiSI at S I I no loa); . . . . . . in veld plate at $3.50 
IPiut 70c fedetal Toa), H not satisfied, I moy return the oboft fat r.tund in I 0 clays. 

No.,,._ _______ ___ Add•ess----------

-.-.. J 
BE FAIR Ttl YtJUR HAIR Want better. 
~oo~ing hair? Embarrassed by falling dandruff, 
nchmg scalp? Then try VIT ABRUSH. new electric 
driven scalp brush chat gives your scalp a vigorous 
and invigorating "workout" in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today for complete in
formacion and satisfaction-guaranteed offer. 
Hershey Mfg. Co., 3718 Field Bldg., Chicago 3. 

on 
any aurlace. . ap· 

pears like magic within 2 broad daylight. 
Harml~sa to nrR"atlve. Won •t . F.asy to use. 
Complete kit and Instructions for or more photos 
now only ~1.!;0. S'nd no •non..,,, Just namr . Pay post
man $1.50 plus few cents postaR'e on delivery. (For· 
rlgn $2.00 monry order only.1 Ordrr today. 

STYLE-ARTS, Inc. 
Dept. 2 · B 4649 Broadway, Chlcaco 40, 111. 

N 0 W 
CHANITE SELF-WELDING FLUX-REPAIRS eU 
ELECTRIC HEATING ELEMENTS. So simple 
anyone can make repairs In your broken or 
burnt-out electrical appliances-irons. toasters. 

stoves & etc. Guaranteed nothln~t like lt. From our mines to 
your appliances. $1.00 per package. $7.50 per doz . Stlclr 
form 25c. 52.00 per doz. 
CIIANITE SALES COMPANY. 914 South Main. Fort Worth 4, Tau 

1 • do J.OU 
Why worry and suffer any 
longer if we can help you? 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
reducible rupture is GUARAN· 
TEED to bring YOU heavenly 
comfort and security-day and 
night-at work and play-<>r it 
costs you 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 Cor
respondence Confidential. 

Brooks Company, 360C State St., Marshall, Mich. 
DEC. 293 
1946 

• 

• 

Copynghled malenal 



• 

hat Do a Physicist 
and a Mechanic 

Have in Com on~ 

I T TAKES all kinds of men to make a 
million readers. One of Popular Science 

Monthly's best friends and keenest critics is 
an astrophysicist-star-snooper to you and 
me. He started to read PS.M for relaxation, 
soon discovered he was getting painless in
formation in fields of science other than his 
own specialty. 

Another regular reader I happen to know 
personally is one of the smartest mechs who 
ever cocked an ear at an ailing motor and 
went right to the valve seat of the trouble. 
He goes for "Gus" first thing. I asked him 
why. He said, "It's like a puzzle-I try to solve 
it before Gus does. Sometimes I do; some
times I pick up some dope I didn't know; and 
I'm still hoping to catch that guy off base." 

Significantly, the scientist who starts PSM 
from the front betrays a conversational famili-

ROBERT PRESLEY STEVENSON 
got an early start toward 
PSM when, at 14, he sold 
an article about a bird-nest· 
ing box to a farm maga
zine. Aftergraduatingfrom 
Penn State, he worked for 
the Associated Press for 

seven years. found life exciting as a New 
York rewrite man but it left him little energy 
to enjoy a workbench or darkroom. So he 
eventually came to PSM, where he can think 
about the things he enjoys. Once an artist in
sisted that a gadget wouldn't work if made as 
shown. Stevenson came in the next morning 
with the gadget, built as specified. It worked. 

arity with the new tools and smart gadgets. 
And the expert mechanic seems to know what 
is going on in electronics and chemistry. 
Which shows that one man's end is another's 
beginning so far as PSM is concerned. 

To me, it is quite understandable that so 
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ROBERT GORMAN, during his 
last year at New York's City 
College, tried to promote 
the price of a Grand Euro
pean Tour by ghostwriting. 
In a few yea.rs he earned for 
others enough degrees to 
stock a university and 

authored half a dozen books. 
Then side ventures left him with one pair 
of pants and a resolution to stick to writing. 
He did, until Uncle Sam gave him another 
pair of pants olive drab. He returned to 
civilian life as editor of an encyclopedia and 
then came to PSM. The Army taught him 
where electrons go when they leave home, 
and this lore filters into PSM. He is also ex
pert with saw and hammer, as some slick 
modern furniture in his apartment testifies. 

many hard-handed characters, who didn't 
finish school, end up grinding their own tele
scope lenses and studying trigonometry; that 
so many professional scholars turn out handy 
with a hammer. For the Ph.D. and the Joe D. 
have a lot in common. 

Both have a deep appreciation of good 
workmanship, an affection for materials, a 

MARTIN MANN had an en
thusiasm for photography 
Jhat led him to specialize in 
optics at MIT, but didn't 
overshadow an early inter
est in journalism. The ink 
was hardly dry on his phys
ics degree when Pearl Har

bor took him away from his first civilian job, 
designing artillery fuses, and put him into 
uniform. He spent most of the war writing 
and helping produce training films in the 
Army Air Forces, which incidentally gave him 
an inside look at Hollywood. He left the 
Army a captain and joined PSM shortly after. 

respect for tools. Hal Borland, in this issue, 
brings them together at the workbench; PSM, 
in every issue, brings them together in their 
minds. For what really links these two kinds 
of men so different in occupation and so alike 
in taste is a fundamental curiosity about 
things-what makes them tick, how they are 
made, how they might be adapted to some 

·other problem. 
In fact, I like to think of PSM as a hand

book for scientists who use their hands, and 
mechanics who use their heads. I don't care 
which end of the train they 
get on. They are going to the 
same place. 

• 
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RCA Victor "Eye Witness,. television receive1' shown above gives you 52 square inches of pit:ture brilliance. 

A eye view o' every play-by Televisionr 

You feel as though you were right 
there at the game-when you see 
it through RCA television. 

Football fans as far as 250 
miles away from the stadium 
have enjoyed watching many of 
the big games this fall through 
NBC telecasts. And football fans 
become television fans when they 
see how closely the camera fol
lows the ball. 

After you've tuned in the game, 
the RCA Victor "Eye \Vitness" 

Picture Synchronizer automati
cally "locks" the picture in tune 
with the sending station-and 
assures you of brighter, clearer, 
steadier pictures. 

For television at its best, you'll 
want the receiver that features 
the most famous name in tele
vision today-RCA Victor. 

• • • 
Radio Corporation of America, 

RCA Building, Radio City, New 
York 20, N. Y. 

. ... -· •• • .•.• • • • • _ .. w--e:·-..... ··----!"'"''~ . . . 

RCA Image Orthicon televi· 
sion camera enables television 
to go anywhere now by free
ing it from the need for strong 
lights or bright sunshine. 

RADIO CORPORATION o# AMERICA 

DEC . 295 
194 6 

, 

CopynghtL'd ma.enal 



' 

_____ 4< .. 

Handwheel Draw-in Collet Attachment 
Unsurpassed fo r sma ll dia mete r precision 
work. Speeds work and a ssures accuracy in 
maklng small tools, in the manufacture of 
parts for watches, rad ios, and instruments 
of all kind s, and in ge ne ral service work. 

WRITE FOR FREE CATALOG 
Illus trates in full col
or and describes all 
types and models of 
South Bend Lathes 
... 9 ", 10",13" ,14Yz", 
and16• sizes. Pleas e 
mention slzelnwhlch 

Interested. 

10" South Be nd Quick 
Change Gea r Pre ci• 

sia n Be nch La the. 

Sout h Be nd Pre cisio n Lathes are 
d e s ig ned and b u ilt to perform a 

wid e va riety of accurate ma

ch ini ng o p e rations on m etals, 

a llo ys, plast ics, fibres, comp o si
tions, ce ramics, a n d other ma• 

t erials. Their u ses In r adio , a uto 

mo b ile, a ppl ia nce, an d other 

re pair w o r k, t oo l and mod el 

makin g, and m ainten ance are 
practically unli m ited . 

South Bend Precision lathes bring to the small workshop 

the same split-thousandth accuracy, versatility, and de

pendability for which they long have been famous in in

dustry. Practical attachments simplify many operations and 

add to the variety of work that can be done. Prices are 

moderate because plant facilities are geared to the effi

cient, large-scale production of these versatile machine 

tools. It will pay you to investigate the many advantages 

which South Bend Lathes have to offer before you buy any 

lathe for your shop. Write today for free catalog. 
• 

i 

LATHE BUILDERS SINCE l906 

SOUTH 8 END 
456 EAST MADISON STREET 

296 POPULAR 
SCIENCE 

LATH E W 0 R K 5 
• SOUTH BEND 22. INDIANA 

I / -:__:-_:1 
I rc:=_:::. 
'--- ' '-'" ·C) I ,-· 
~----' 
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It's better for her because it's dain· 
tier, longer-lasting and easier to write 
with-because its 14-K .ei/etU.* POINT 
will match her personal writing style
exactly! Here's the writing instrument 
ensemble particularly designed for 
women, with clasps especially suited for 
carrying in purse or pocket .•• and the 
pencil has a iab-proof point. See and 
compare this better pen and pencil
on sale where quaJity is the watchword. 
SENTINEL TUCKAWAY pen, $12.50; pencil, $5; 
complete set, $17.50. Other sets, $3.95 up. Complete 
range of Colors. 

R•er rm-w•r .. ,.,. rrlced flf l're-w•r letteh 

H EAF FE 
Copyricht 11140, W. A. Sbealrer Pen Co; 

• T ra<ltmark Rt1o U. 8. .Pa~ Oil. 

II 

USTEN EVERY SUNDAY to SHEAFFER'S PARADE 
with Carmen Cavallaro-NBC Complete Networlcr 
3 P.M. E.T.; 2 P.M. C.T.; 1 P.M. M.T.; 12 Noon P.T. 

• 
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-to help you qualify for t 
new iobs in America's expanding 

Brought to You by 28 Leading Experts from Columbia, M.I.T., Cornell, 

Carnegie Tech., Georgia Tech., Many Others! A Practical Mathematics 

Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 

L I MAXING its achievements in 
adult education, the NATIONAL 

EDUCATIONAL ALLIANCE now 
announces a new streamlined Course 

1 Mathematics especially design ed 
o answer the thousands of urgent 

peacetime calls for mathematically 
trained m en in virtually every field ! 

O n work bench, in d rafting room; in t he 
laboratory; in tool, die and pattern makin~; in 
construction and engineering of all km ds ; 
there's hardly a fie ld where a math-

t o employ Trigon om etry in gear in g , lathe 
centers, b lueprint s, d ie punches . e tc. ; in 
range finding, aviation, navigation. You'll 
learn how to utilize Calculus in the design 
and production of ships, dams, bridges, 
motors. 

You'll learn P ract ical Applications that 
you can use to win a dvancement and 
b igger pay I 

Yours tor FREE TRIAL 
Normally, mathemat ical t raining 
as comprehensive as t hese 25-
Courses-in-1 would cost you hu n
dreds of dollars and years of study . 
Now you get it in these 4 volumes a t 

a small fraction of the cost 
ematically trained man hasn't a de
cided advantage. He gets the better 
10b-bigger pay-earns promotion 
more Quickly-and will come out 
ahead in America's coming indus
trial boom. 

See List of 
Subiects and 

and time! T est this Course 
at our r isk and expense. 
Mail coupon below-get the 
set fo r a week' s FRE E Ex
amination. · A fte r a week you 
may return it and owe noth
ing; however , if you are 
thoroughly convinced that it can 
help vou advance to bigger earn
ings, keep it at the incredible bar-

Instructors 
This New N. E. A. Course in 

Mathematics makes it possible fo r 
the average person to acQuire-in 
only a lew months-a practical 
working knowledge of a ll 25 

on Outside Flap 
of This Cover 

branches of mathematics and their practical 
applications. It comes to you complete in four 
volumes filled with illustrated fascinating 
lessons designed fo r home study. 

You receive instruction from 28 foremost 
·.,structors chosen from outstanding univer
sities. Each instructor has been selected be
cause of his special knowledge of a particular 
branch of mathematics and because of his 
ability to simplify and streamline his in
structions. 

Over 600 Helpful, Graphic Pictures 
and Diagrams! Nearly 1300 Pages! 

No p revious mathematics knowledge is need
ed under this ingenious teaching plan. You 
start with Basic A r ithmetic and proceed by 

stages to an understanding of the most 
dvanced branches of mathematics. 
You'll learn how to use Al~ebra for short 

cuts in daily shop p roblems, 10 construction 
work, in tool and die making, in welding, sheet 
metal work and pattern making, in office and 
laboratory. You'll lear n how to apply Geome
try in chemistry, mechanics, electricity and 
radio, in t he drafting room. You'll learn how 

gain price a nd easy terms show n in 
coupon. But y ou must ACT NOW I T his edi
tion is limited in quanti ty. There may not be 
enough to meet nation-w ide demand. Avoid 
disappointment-mail Free-T ria l Coupon 
NOW! N ational Educational Alliance, 37 W . 
47th St., New York 19, N. Y. 
Copyrlgbt 1916 by tbe National Educational Alliance, Inc. 

I even if you return the set! 

t i short- u 
• o sy figuring! 

Does the Work of a Slide Rule 
Faster, Easier and More 

Accura:tely! 160 P ages! 
This book of Logarithms is the 
greatest short-cut ever devised 
for quick and easy multiplying, dividing and all other calcu
lating. Easier to learn: gives answers quickly and far more ac
curately than a Slide Rule. A complete explanation of the use 
ot logarithmic tables Is given. So simple you can grasp it and 
begin to apply it in a few minutes. Covers logs tor all numbers 
to the 6th place; contains much additional Information in
cluding a table of circular arcs. Invaluable for mechanics. sci
entists. business men, etc. FREE even If you return the 
Mathematics Library! 

fREE-GIFT COUPON TODA¥ 


